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PREFACE TO THE FIRST EDITION. 


THE objects of a Dispensatory are to present an account of medicinal substances 


«In the state in which they are brought into the shops, and to teach the modes in 


which they are prepared for use. The importance of these objects, and the general 
value and even necessity of a work of this nature, will not be disputed. It may, 


‘ however, be a question, how far the wants of the medical and pharmaceutical com- 


munity in this country are supplied by the Dispensatories already in circulation ; 


‘and whether such a deficiency exists as to justify the offer of a new one to the 


public attention. The great merits of the works severally entitled ‘‘ The Edinburgh 
New Dispensatory” and ‘“ The London Dispensatory,” the former edited by the late 
Andrew Duncan, M.D., the latter by Anthony Todd Thomson, M.D., are well 
known wherever the English language is spoken. Founded, as they both are, upon 
the excellent basis laid by Lewis, they are nevertheless entitled, from the great 
addition of valuable materials, and the distinctive character exhibited in the 
arrangement of these materials, to be considered as original works; while the 
style in which they have been executed speaks strongly in favor of the skill and 
industry of their authors. But they were calculated especially for the sphere of 
Great Britain, and are too deficient in all that relates exclusively to this country, to 
admit of being received as standards here. In the history of our commerce in 
drugs, and of the nature, growth, and collection of our indigenous medical plants ; 
in the chemical operations of our extensive laboratories; and in the modes of pre- 
paring, dispensing, and applying medicines, which have gradually grown into use 
among us; there is much that is peculiar, a knowledge of which is not to be gained 
from foreign books, and is yet necessary to the character of an accomplished Ameri- 
can pharmaceutist. We have, moreover, a National Pharmacopeeia, which requires 
an explanatory commentary, in order that its precepts may be fully appreciated, and 
advantageously put into practice. On these accounts, it is desirable that there 
should be a Dispensatory of the United States, which, while it embraces whatever 
is useful in European pharmacy, may accurately represent the art as it exists in 
this country, and give instruction adapted to our peculiar wants. It appears due 
to our national character that such a work should be in good faith an American 
work, newly prepared in all its parts, and not a mere edition of one of the European 
Dispensatories, with here and there additions and alterations, which, though they 
may be useful in themselves, cannot be made to harmonize with the other materials 
so as to give to the whole an appearance of unity, and certainly would not justify 
the assumption of a new national title for the book. Whether, in the Dispensa- 
tories which have been published in the United States, these requisites have been 
satisfactorily fulfilled, it rests with the public to determine. That valuable treatises 
on Materia Medica and Pharmacy have been issued in this country, no candid per- 
son, acquainted with our medical literature, will be disposed to deny. In offering 
lll 
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-a new work to the medical and pharmaceutical professions, the authors do not wish 
to be considered as undervaluing the labors of their predecessors. They simply 
conceive that the field has not been so fully occupied as to exclude all competition. 
The pharmacy of continental Europe is ground which has been almost untouched ; 
and much information in relation to the natural history, commerce, and manage- 
ment of our own drugs, has lain ungathered in the possession of individuals, or 
scattered in separate treatises and periodicals not generally known and read. Since 
the publication of the last edition of our National Pharmacopeeia, no general ex- 
planation of its processes has appeared, though required in justice both to that 
work and to the public. The hope of being able to supply these deficiencies may, 
perhaps, be considered a sufficient justification for the present undertaking. 

The Pharmacopeeia of the United States has been adopted as the basis of this 
Dispensatory. It is followed both in its general division of medicines, and in its 
alphabetical arrangement of them under each division. Precedence is, in every 
instance, given to the names which it recognizes, while the explanations by which 
it fixes the significance of these names are inserted in immediate connection with 
the titles to which they severally belong. Every article which it designates is more 
or less fully described; and all its processes, after being literally copied, are com- 
mented on and explained wherever comment and explanation appeared necessary. 
Nothing, in fine, has been omitted, which, in the estimation of the authors, could 
serve to illustrate its meaning, or promote the ends which it was intended to sub- 
serve. This course of proceeding appeared to be due to the national character 
of the Pharmacopeeia, and to the important object of establishing, as far as possi- 
ble, throughout the United States, uniformity, both in the nomenclature and prep- 
aration of medicines. In one particular, convenience required that the plan of the 
Pharmacopeeia should be departed from. The medicines belonging to the depart- 
ment of Materia MEDICA, instead of being arranged in two divisions correspond- 
ing with the Primary and Secondary Catalogues of that work, have been treated 
of indiscriminately in alphabetical succession ; and the place which they respectively 
hold in the Pharmacopeeia is indicated by the employment of the term Secondary, 
in connection with the name of each of the medicines included in the latter catalogue. 

But, though precedence has thus been given to the Pharmacopeeia of the United 
States, those of Great Britain have not been neglected. The nomenclature adopted 
by the different British Colleges, and their formulas for the preparation of medicines, 
have been so extensively followed throughout the United States, that a work in- 
tended to represent the present state of pharmacy in this country would be imperfect 
without them; and the fact that the writings of British physicians and surgeons, in 
which their own officinal terms and preparations are exclusively employed and re- 
ferred to, have an extensive circulation among us, renders some commentary neces- 
sary in order to prevent serious mistakes. The Pharmacopceias of London, Kdin- 
burgh, and Dublin have, therefore, been incorporated, in all their essential parts, into 
the present work. Their officinal titles are uniformly given, always in subordination 
to those of the United States Pharmacopwia, when they express the same object ; 
but in chief, when, as often happens, no corresponding medicine or preparation is 
recognized by our national standard. In the latter case, if different names are ap- 
plied by different British Colleges to the same object, that one is generally preferred 
which is most in accordance with our own system of nomenclature, and the others 
are given as synonymes. The medicines directed by the British Colleges are all 
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described, and their processes either copied at length, or so far explained as to be 
intelligible in all essential particulars. 

Besides the medicinal substances recognized as officinal by the Pharmacopcias 
alluded to, some others have been described, which, either from the lingering remains 
of former reputation, from recent reports in their favor, or from their important 
relation to medicines in general use, appear to have claims upon the attention of the 
physician and apothecary. Opportunity has, moreover, been taken to introduce inci- 
dentally brief accounts of substances used in other countries or in former times, and 
occasionally noticed in medical books ; and, that the reader may be able to refer to 
them when desirous of information, their names have been placed with those of the 
standard remedies in the Index. 

In the description of each medicine, if derived immediately from the animal, vege- 
table, or mineral kingdom, the attention of the authors has been directed to its 
natural history, the place-of its growth or production, the method of collecting and 
preparing it for market, its commercial history, the state in which it reaches us, its 
sensible properties, its chemical composition and relations, the changes which it 
undergoes by time and exposure, its accidental or fraudulent adulterations, its medi- 
cal properties and application, its economical uses, and the pharmaceutical treatment 
to which itis subjected. If a chemical preparation, the mode and principles of its 
manufacture are indicated in addition to the other particulars. If a poison, and likely 
to be accidentally taken, or purposely employed as such, its peculiar toxicological 
effects, together with the mode of counteracting them, are indicated; and the best 
means of detecting its presence by reagents are explained. 

The authors have followed the example of Dr. A. T. Thomson, in giving botanical 
descriptions of the plants from which the medicines treated of are derived. In re- 
lation to all indigenous medicinal plants, and those naturalized or cultivated in this 
country, the advantages of such descriptions are obvious. The physician may often 
be placed in situations, in which it may be highly important that he should be able 
to recognize the vegetable which yields a particular medicine; and the apothecary is 
constantly liable to imposition from the collectors of herbs, unless possessed of the 
means of distinguishing, by infallible marks, the various products presented to him. 
A knowledge of foreign medicinal plants, though of less importance, will be found 
useful in various ways, independently of the gratification afforded by the indulgence 
of a liberal curiosity in relation to objects so closely connected with our daily pursuits. 
The introduction of these botanical notices into a Dispensatory appears to be pecu- 
liarly appropriate ; as they are to be considered rather as objects for occasional refer- 
ence than for regular study or continuous perusal, and therefore coincide with the 
general design of the work, which is to collect into a convenient form for consulta- 
tion all that is practically important in relation to medicines. The authors have 
endeavored to preserve a due proportion between the minuteness of the descriptions, 
and their value as means of information to the student; and, in pursuance of this 
plan, have generally dwelt more at length upon our native plants than upon those 
of foreign growth; but, in all instances in which they have deemed a botanical 
description necessary, they have taken care to include in it the essential scientific 
character of the genus and species, with a reference to the position of the plant in 
the artificial and natural systems of classification ; so that a person acquainted with 
the elements of botany may be able to recognize it when it comes under his obser- 
vation. 
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In preparing the Dispensatory, the authors have consulted, in addition to many 
of the older works of authority, the greater number of the treatises and dissertations 
which have recently appeared upon the various subjects connected with Pharmacy, 
and especially those of the French writers, who stand at present at the head of this 
department of medical science. They have also endeavored to collect such detached 
facts, scattered through the various scientific, medical, and pharmaceutical journals, 
as they conceive to be important in themselves, and applicable to the subjects under 
consideration ; and have had frequent recourse to the reports of travellers in relation 
to the natural and commercial history of foreign drugs. The occasional references 
in the body of the work will indicate the sources from which they have most largely 
drawn, and the authorities upon which they have most relied. In relation to our 
own commerce in drugs, and to the operations of our chemical laboratories, they are 
indebted for information chiefly to the kindness of gentlemen engaged in these 
branches of business, who have always evinced, in answering their numerous in- 
quiries, a promptitude and politeness which merit their warm thanks, and which 
uhey are pleased to have this opportunity of acknowledging.* 

It has not been deemed necessary to follow the example of the British Dispensa- 
tories, by inserting into the work a treatise upon chemistry, under the name of Fle- 
ments of Pharmacy. Such a treatise must necessarily be very meagre and imperfect ; 
and, as systems of chemistry are in the hands of every physician and apothecary, 
would uselessly occupy the place of valuable matter of less easy access. 

The authors may, perhaps, be permitted to observe, in relation to themselves, 
that they have expended much time and labor in the preparation of the work ; have 
sought diligently for facts from every readily accessible source ; have endeavored, by 
a comparison of authorities, and a close scrutiny of evidence, to ascertain the truth 
whenever practicable; and have exerted themselves to the extent of their abilities 
to render the Dispensatory worthy of public approbation, both for the quality and 
quantity of its contents, and the general accuracy of its statements. They are 
conscious, nevertheless, that, in so great a multiplicity of details, numerous errors 
and deficiencies may exist, and that the faults of undue brevity in some cases, and 
prolixity in others, may not have been entirely avoided; but they venture to hope 
that a candid public will make all due allowances; and they take the liberty to 
invite, from all those who may feel interested in the diffusion of sound pharmaceuti- 
cal knowledge, the communication of friendly suggestions or criticisms in relation 
to the objects and execution of the work. 


PHILADELPHIA, January, 1833. 


* The authors deem it proper to state that they are peculiarly indebted for assistance to Mr. 
Daniel B. Smith, president of the Philadelphia College of Pharmacy, to whom, besides much impor- 
tant information in relation to the various branches of the apothecary’s business, they owe the 
prefatory remarks on Pharmacy which are placed at the commencement of the second part of the 
work, and the several articles, in the Materia Medica, upon Leeches, Carbonate of Magnesia, and 
Sulphate of Magnesia, 


PREFACE TO THE FIFTEENTH EDITION. 


Just fifty years have gone by since Dr. Geo. B. Wood penned the preface to the 
first edition of the United States Dispensatory. Written from a sense of duty, and 
in the earnest belief that to obtain the acceptance of the newly born United States 
Pharmacopeia by the American professions of Medicine and Pharmacy a standard 
commentary was necessary, the book achieved a success which, to its authors, was as 
unexpected as it was gratifying. During the half-century that has elapsed, the work 
has passed through fourteen editions; revolutions have swept over science, the fate 
that awaits all men has come to the authors; and yet, with a steadiness that is un- 
rivalled in medical literature, the United States Dispensatory has maintained its 
supremacy, until the copies of it which have been sold are to be numbered by the 
hundreds of thousands, and wherever the English language leads, it follows. Hven 
in the last years, when it was sorely in need of revision, the demand for it has not 
perceptibly diminished. Such success as this must depend upon extraordinary qual- 
ities in the book. Thoroughness, accuracy, and completeness undoubtedly have had 
much to do with the result, but we conceive that the pre-eminent usefulness of the 
Dispensatory has rested largely upon the peculiar ability of its authors to perceive 
what facts are useful and essential to a subject, and upon their judgment and skill in 
utilizing and setting forth these facts. 

In attempting the revision of a book which has become so necessary to the 
American professions, the editors have fully comprehended the difficulties and 
the importance of their task. They all have had the experience and the peculiar 
growth in the power of appreciating the proportionate fitness and importance of 
facts, which come with successive years of active life as a teacher. One of them 
has had the good fortune to have worked through the revisions of three editions 
under the rigid discipline of Dr. Geo. B. Wood, and to have become thoroughly 
familiar with his methods, not only of work, but also of thought, and with the princi- 
ples which in his mind were essential to the building up of the Dispensatory. The 
editors come, therefore, to the work not without some especial preparation. More- 
over, for the first time in the history of the volume, the original plan of Dr. Geo. 
B. Wood of having three editors, one for each branch of the subject-matter, has 
been realized. : 

It is evident that in the revision of a book with a history like that of the present 
the changes should be as few as possible. The editors have constantly borne this 
principle in mind, but circumstances have forced them, whilst strenuously endeavor- 
ing to retain the characteristics and essential features of the work, in great part to 
remodel it. The alteration in the plan of the Pharmacopeeia has necessitated a 
parallel change in the Dispensatory. The first and second parts have therefore been 
alphabetically collated and formed into Part I. of the present edition. Part ITI. of 
former editions has been kept isolated as Part II.; because were it not for the great 
gain of space achieved by the use of the small type, two volumes would be required 
to contain the material now compressed between a single pair of covers. The 
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amount of new matter added at this revision may be judged of from the fact that 
whilst in the index of the fourteenth edition there were about eleven thousand. 
references, in the present index there are more than sixteen thousand titles, in- 
cluding in these, however, German and French synonymes, never before indexed. 
Part III. of the present volume contains a revision of the Appendix of former 
editions, with various miscellaneous new matter. 

When the fourteenth edition of the Dispensatory was published, Dr. Geo. B. Wood 
was nearly eighty years of aga, and, although he sympathized with the move- 
ment which has resulted in putting therapeutics upon the firm foundation of physio- 
logical rationalism, he could not fully apprehend the changes which had occurred in 
therapeutical methods during the previous decade. Consequently, in most of the 
more important articles the sections treating of Medical Properties and Uses have 
had to be rewritten. The revision of these sections, as well as of the Botany and 
Vegetable Materia Medica, has fallen to the senior editor, Prof. H. C. Wood. 

The progress of the last decade has necessitated important changes in those 
sections of the Dispensatory which treat of Pharmaceutical Chemistry, whilst the 
Pharmacy of the present edition is almost entirely new. This part of the revision 
has been performed by Prof. Jos. P. Remington, by whose calculations the officinal 
formulee have been adapted to the use of those pharmacists who prefer the system 
of measuring liquids. The alternative formulas have been carefully tested in practice, 
and we believe that they will serve a useful purpose, during the transition stage, 
caused by the adoption of the principle of parts by weight. 

Dr. Franklin Bache died in 1864, at the time when the agitation was com- 
mencing in chemical science which has ended in the received nomenclature and 
theory. Since the death of its chemical author the portions of the Dispensatory 
especially within his province have had no proper revision and adaptation to the 
needs of the day. All of the Theoretical Chemistry of the volume has, therefore, 
had to be reproduced. This part of the work, with the Toxicology, has been allotted 
to Prof. 8. P. Sadtler; and we believe that in all points the Dispensatory now 
represents the latest solid achievements of chemical science. 

It seems proper to call attention, as novel features of the fifteenth edition, to the 
indication of the pronunciation of the officinal titles by diacritical marks; to the 
complete list of analyses of American Mineral Springs, as far as they have been pub- 
lished, with a number of analyses of European Springs of note; and to the illus- 
trations. The drug illustrations are, with three minor exceptions, original ; and the 
very accurate representations of microscopical sections will, we believe, be of service 
to students of structural characteristics. 

In conclusion, it seems but right to state that the revision has been performed 
slowly and with great care, occupying most of the spare moments of the editors 
during the last three years. The present volume may very justly be looked upon 
as a new book, founded upon the old United States Dispensatory. The editors 
have no overweening sense of their ability: they recognize profoundly the im- 
mense responsibility that has been laid upon them; but they ask a favorable con- 
sideration for their work, because with all patience and toil, and with the love of 
their labor, they have honestly striven, so far as in them lay, to make the new 
United States Dispensatory worthy of the time when it was universally recog- 


nized as the supreme treasure-house of pharmacological lore. 
PHILADELPHIA, January, 1883. 


ABBREVIATIONS. 


At. Wt.—Atomic Weight. 

Arab.—Arabie. 

B.—Baumé’s Hydrometer. 

Br.—The British Pharmacopeeia, 1867, and 
Supplement. 

B. & T.—Bentley & Trimen’s Medicinal Plants. 

C.c.—Cubic centimetre. 

Codex.—The French Pharmacopwia. 

De Cand,—De Candolle. 

Fr.—French. 

G.—German. 

Gen. Ch.—Generic Character. 

Gm.—Gramme. 

Jt.—Italian. “ 

Juss.—J ussieu. 

Linn.—Linneus. 





m.m.—Millimetre. 

Mol.—Molecule. 

Mol. Wt.—Molecular Weight. 

Nat. Ord.—Natural Order. 

Of. Prep.—Officinal Preparations, 

Of. Syn.—Official Synony mes. 

P. G.—The German Pharmacopoeia. 

Pharm, Uses.—Pharmaceutical Uses. 

Sp. Gr.—Specific Gravity. 

Sp.—Spanish, 

U. S—The Pharmacopeia of the 
States, 1880. 

Willd. Sp. Plant.—Willdenow’s edition of the 
Species Plantarum of Linnzeus. 

Woodv. Med. Bot.—Woodville’s Medical Bot- 
any, 2d edition. 


United 


JOURNALS FREQUENTLY REFERRED TO IN THE WORK. 


A. J. P.—American Journal of Pharmacy. 

Am. Journ. Med. Sci.i—American Journal of 
Medical Science. ; 

Amer. Pract.—American Practitioner. 

Ann, d. Chem.—Liebig’s Annalen der Chemie. 

Ann, de Thérap.—Annuaire de Thérapeutique. 

Ann. Ch. Phys.—Annales de Chimie et de 
Physique. 

Archiv d. Pharm.—Archiv der Pharmacie. 

Archiv fiir Exp. Path. wnd Therap.—Archiv 
fiir Experimentalische Pathologie und Therap. 

Arch, Gén.—Archive Générale. 

Ber. d. Chem. G'es.—Berichte der Deutschen 
Chemischen Gesellschaft. 

Ber. Klin. Woch.—Berliner Klinische Wochen- 
schrift. 

Bost. Med. and Surg. Journ.—Boston Medical 
and Surgical Journal. 

Buch. Neu. Rep.—Buchner’s Neues Reperto- 
rium. 

Can. Pharm. Journ.—Canadian Pharmaceutical 
Journal. 

Cent. fiir Chir.—Centralblatt fiir Chirurgie. 

Chem. and Drug.—Chemist and Druggist (Lon- 
don). 

Chem. News.—Chemical News (London). 

Compt. - Rend.—Comptes - Rendus hebdoma- 
daires des Séances. 

Drug. Cire.—Druggist’s Circular. 

Ed. Med. Jouwrn.—Edinburgh Medical Jour- 
nal. 








Jahresb.—Jahresberichte (Dragendorff’s). 

Journ. App. Chem.—Journal of Applied Chem- 
istry. 

Journ. Chem. Soe.—Journal of Chemical So- 
ciety (London). 

Journ. de Pharm. d@’ Anvers.—Journal de Phar- 
macie (Antwerp). 

Journ. de Pharm. et de 
Pharmacie et de Chimie. 

Journ. fiir Prakt. Chem.—Journal fiir Prak- 
tische Chemie. 

Med. 7. and G.—Medical Times and Gazette. 

N. R.—New Remedies, 

Neuest. Erfind. und Erf.—Neueste Erfindungen 
und Erfahrungen. 

Pet. Med, Zeit.—Petersburgh Medicinische 
Zeitschrift. 

Pharm. Cent.—Pharmaccutische Centralhalle. 

P. J. Ty.—Pharmaceutical Journal and Trans- 
actions (London). 

Pharm.—Chicago Pharmacist. 

Pharm. Zeit.—Pharmaceutische Zeitung. 

Proc. A. P. A.—Proceedings American Phar- 
maceutical Association. 

Pogg. Ann.—Poggendorf’s Annalen. 

Prog. Med.—Progrés Médicale, 

Repert. de Pharm.—Répertoire de Pharmacie. 

Zeits. fiir Analyt, Chem.—Zeitschrift fiir Ana- 
lytische Chemie. 

Zeits. Oest. Apoth. Ver.—Zeitschrift des Oester- 
reichische Apotheker Verein. 


Chim.—Journal de 





EXPLANATORY KEY TO THE PRONUNCIATION. 


THE introduction of diacritical marks to indicate the pronunciation of the officinal titles in this 


work requires the insertion of a key to make them intelligible, 


Dictionary has been adopted. 
A long, as in fate. 
A short, as in fat, 
A cbscure, as in abide, 


y 


1 

A long before 7, as in fare, 
A Italian or grave, as in fir, 
+ . : : _s 

A intermediate, as in fast, 


A broad, as in fall, 
E long, as in méte, 0 long, as in hope, 
E short, as in mét. O short, as in not, 


E obscure, as in other, 
A 

E like a, as in héir, 

E obtuse, as in hér, 


O like short i, as in son, 


I long, as in pine, 

I short, as in pin. 

I obscure, as in peril, 

f like long é, as in mfen, 
I obtuse, as in sir, 


O obscure, as in arbor, 

A 

O long, and close as in mdve, 
O broad, as in nor, 


The system in use in Worcester’s 


U long, as in tiibe. 

19) short, as in bit. 

U obscure, as in suppose, 
U as in annual. 

t obtuse, as in ball, 


U short and obtuse, as in biir, 


U long and close, as in rile, 


¢ soft, like s. 

€ hard, like k, 

G like j. 

& hard, as in give. 
§ like z. 

¥ like i. 
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THE 


DISPENSATORY 


OF 


THE UNITED STATES. 


PART L 


Tux United States Dispensatory may very properly be considered as a commentary 
upon the United States and British Pharmacopeias. Formerly 'the/ United States 
Pharmacopeeia was arranged in two distinct divisions, under the respective headings | 
of MATERIA Mepica and Preparations. At the late revision, for very sufficient 
reasons, this arrangement of the Pharmacopoeia was abandoned, and crude drugs, 
with their preparations, were collated in alphabetical order. In its previous editions 
the Dispensatory has conformed with the United States Pharmacopeia, Parr I. and 
Part II. corresponding respectively to the Materia Medica and the Preparations of 
the national standard. In order to maintain the principle of conformity it has been 
necessary to rearrange the Dispensatory, and to combine two parts into one, which 
should contain all the officinal drugs and preparations in alphabetical sequence. The 
editors of the book have also allowed to remain in this section or division a few very 
important substances which are not at present officinal. Parr II. of the present 
volume corresponds to Part III. of previous editions of the Dispensatory. In it 
are embraced remedies which are not officinal, but which still are worthy of notice 
in a work of encyclopeedic character. Parr IIL. of this edition of the Dispensatory 
in a measure replaces the Appendix of former editions. In it are considered Tests 
and Test-Solutions of the two Pharmacopceias, Weights and Measures, the Art of 
Prescribing Medicines, and other cognate miscellaneous matters. 

There can be no question as to the superiority of the alphabetical arrangement of 
drugs in a book of reference such as the present. Their scientific classification belongs 
to works which treat of them rather in their relations than their essential properties ; 
and different systems have been adopted, according to the set of relations towards 
which the mind of the author has been especially directed. Thus, the naturalist 
classifies them according to the affinities of the several objects in nature from which 
they are derived; the chemist, according to their composition ; the practitioner of 
medicine, according to their effects upon the system in a state of health and disease. 
In the present imperfect state of our knowledge, any attempt at a rigidly scientific 
physiological classification of drugs must prove abortive. A number of such classi- 
fications have, however, been made, and may be considered more or less useful aids 
to memory ; and as the terms by which the physiological and therapeutical effects 
of remedies are expressed are also the titles of classes to which the medicines be- 
long, it will not be amiss to present the reader with the outlines of a system of 
classification, by consulting which he will be enabled to ascertain the precise mean- 
ing attached to the terms employed in this book to designate the peculiar action of 
different medicinal substances. 
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Remedies are divided into general and local; the former acting on the whole 
system, the latter on particular | parts or organs. . 

I. General Remedies include 1, ASTRINGENTS, or substances which call in play 
the vital activities at the tissues in such a way as to cause contraction and condensa- 
tion of the part; 2, Tonrcs, or substances which are used to directly or indirectly 
increase the power of the organism by stimulating or aiding in its nutritive pro- 
cesses. Such are, Simple Bitters, which possess no other property than that of 
stimulating the stomach and increasing digestive activity ; Aromatics, which are 
still more stimulant to the gastro- -intestinal mucous membrane, but less permanent 
in their influence, and which all contain a volatile oil; Mineral Tonics, which all 
possess more or less peculiar properties ; 3, CARDIAC. STIMULANTS ; and, 4, CARDIAC 
SEDATIVES, including drugs which are employed respectively to increase and decrease 
the force of the circulation | by acting upon the heart and vaso-motor system; 5, ANTI- 
Spasmopics, or NERvous STIMULANTS, which, with a slight general stimulant 
power, exert a peculiar influence over the nervous system, exhibited in the relaxa- 
tion of hysterical spasm, the calming of nervous irritation, etc., without any special 
and decided tendency to the brain; 6, ANALGESICS, remedies which are used to 
overcome pain, by an action upon the nervous system; 7, MyprtArics, or sub- 
stances which dilate the pupil, and mostly also act as peculiar stimulants to the so- 
called sympathetic, z.e., vaso-motor, nervous system; 8, ANASTHETICS, gaseous 
bodies or vapors employed to produce surgical anzesthesia; 9, Excrro-Morors, 
and, 10, DEprEsso-Morors, used respectively for augmenting or diminishing the 
activity of the spinal or peripheral motor apparatus; 11, ALTERATIVES, medicines 
employed to modify the nutritive processes of the body when in a diseased condition. 

Il. Local. Remedies may be divided into four sections: a, Those affecting the 
Junction of a part, namely, 1, EmMerics, which act on the stomach, producing 
vomiting; 2, CATHARTICS, which act on the bowels, producing a purgative effect ; 
3, Diuretics, which act on the kidneys, producing an increased flow of urine ; 
4, ANTILITHICS, which act on the same organs, preventing the formation of calcu- 
lous matter; 5, DIAPHORETICS, which increase the cutaneous discharge; 6, Hx- 
PECTORANTS, which augment the secretion from the pulmonary mucous membrane, 
or promote the discharge of the secreted matter; 7, CHOLAGOGUES, which increase 
the flow of bile; 8, EMmMENAGOGUES, which excite the menstrual secretion; 9, 
UrerinE Motor-StimuLants, or Oxytocics, which specially promote uterine 
contraction; 10, SIALAGOGUES, which increase the flow of saliva; and, 11, Er- 
RHINES, which increase the discharge from the mucous membrane of the nostrils: 
b, Those affecting the organization of a part, including 1, RuBEFACIENTS, which 
produce redness and inflammation of the skin; 2, Epispastics or VESICATORIES, 
which produce a serous discharge beneath the cuticle, forming a blister; and, 3, 
Escuarorics or Caustics, which destroy the life of the part upon which they 
act: c, Those operating by a mechanical agency, consisting of 1, DEMULCENTs, 
which lubricate the surface to which they are applied, and prevent the contact of 
irritating substances, or mingle with these and diminish their acrimony ; 2, Emo.- 
LIENTS, “which serve as vehicles for the application of warmth and moisture ; and, 3, 
PROTECTIVES, which operate by excluding the air: d, Those which act on extra. 
neous matters contained within the organs, including 1, ‘ANTACIDS, which neutralize 
acid, whether existing in the alimentary canal, or circulating with the blood; 2, 
ABSORBENTS, which absorb, and thus in some degree counteract certain irritant 
or poisonous substances ; 3, SOLVENTS, which promote the solution of indigestible 
matters in the stomach; 4, Anthelmintics, which destroy worms, or expel them from 
the bowels ; and, 5, DISINFECTANTS, which destroy or prevent noxious and offensive 
effluvia, and counteract other injurious influences originating in animal or vegetable 
decomposition, including Antizymotics, which destroy or render inert all micro- 
scopic organized beings which are hostile to human health by promoting the fer- 
menting processes. 

It is believed that all substances employed as medicines, with the exception of a 
very few which are so peculiar in their action as scarcely to admit of classification, 
may be distributed without violence among the above classes. Some substances, 
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however, in addition to the properties of the classes to which they are severally 
attached, possess others in common, which give them practical value, and authorize 
their association in distinct groups, not recognized in the system of classification, 
but constantly referred to in medical language. Thus, we have REFRIGERANTS, 
which, when internally administered, diminish animal temperature; and CARMINA- 
TIVES, which, by promoting contraction in the muscular coat of the stomach and 
bowels, cause the expulsion of flatus. It is customary, moreover, to attach distinct 
names to groups of remedies, with reference to certain effects which are incident to 
the properties that serve to arrange them in some more comprehensive class. Thus, 
NARCOTICS are remedies which have a sedative influence upon the nervous system. 
They frequently promote sleep, relieve pain, and produce insensibility, and, in rela- 
tion to these properties, are called Soportrics, ANODYNES or ANALGESICS, and 
ANZSTHETICS ; and various medicines, which, by diversified modes of action, serve 
to remove chronic inflammation and enlargements of the glands or viscera, are called 
DEoBSTRUENTS. ‘These terms are occasionally employed in the following pages, and 
are here explained, in order that the sense in which we use them may be accurately 
understood. 
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ABSINTHIUM. U.S. Wormwood. 
(AB-SIN’/THI-UM.) 


The leaves and tops of Artemisia Absinthium. Linné. (Nat. Ord. Compos- 
ite.) U.S. 

Herba s. Summitates Absinthii; Absinthe commune, Grand Absinthe, Armoise amére, Fr.; 
Gemeiner Wermuth, @.; Assenzio, /t. ; Artemisio Axenjo, Sp. 


Gen. Ch. Receptacle sub-villous, or nearly naked. Seed-down none. Calyx 
imbricate, with roundish converging scales. Corollas of the ray none. Willd. 

Several species of Artemisia have enjoyed some reputation as medicines. The 
leaves of A. Abrotanum, or southernwood, have a fragrant odor, and a warm, bitter, 
nauseous taste, and were formerly employed as a tonic, deobstruent, and anthel- 
mintic. Similar virtues have been ascribed to A. Santonica. A. pontica has been 
occasionally substituted for common wormwood, but is weaker. A. vulgaris, or 
mugwort, formerly enjoyed considerable reputation as an emmenagogue, and has 
been used in Germany in epilepsy. Along with assafetida it is also sometimes given 
in chorea and in amenorrhea. A. Ludoviciana, a native of the southwestern regions 
of the U. States, is thought, when applied to the head in the state of infusion, to 
favor the growth of the hair. (Maisch, A. J. P., 1872, p. 106.) In China, moza is 
said to be prepared from the leaves of A. Chinensis and A. Indica. The medicine 
known in Europe by the name of wormseed is the product of different species. The 
only species which requires particular description here is A. Absinthium. 

Artemisia Absinthium. Willd. Sp. Plant. iii. 1844; Woodv. Med. Bot. p. 54, t. 22. 
Wormwood is a perennial plant, with branching, round, and striated or furrowed 
stems, which rise two or three feet in height, and are panicled at their summit. The 
lower portion of the stem lives several years, and annually sends up herbaceous shoots, 
which perish in the winter. The radical leaves are triply pinnatifid, with lanceolate, 
obtuse, dentate divisions; those of the stem, doubly or simply pinnatifid, with lan- 
ceolate, somewhat acute divisions; the floral leaves are lanceolate; all are hoary. 
The flowers are of a brownish-yellow color, hemispherical, pedicelled, nodding, and 
in erect racemes. The florets of the disk are numerous, those of the ray few. The 
plant is a native of Europe, where it is also cultivated. It is among our garden 
herbs, and has been naturalized in the mountainous districts of New England. The 
leaves and flowering summits are employed; the larger parts of the stalk being re- 
jected. They should be gathered in July or August, when the plant is in flower. 
They preserve their peculiar sensible properties long when dried. 

“Leaves about two inches (5 cm.) long, hoary, silky, pubescent, petiolate, 
roundish, triangular in outline, pinnately two- or three-cleft, with the segments lan- 
ceolate, the terminal one spatulate, bracts three-cleft or entire; heads numerous, 
subglobose, with numerous small, pale-yellow florets, all tubular and without pap- 
pus; odor aromatic; taste persistently bitter.” U.S. Wormwood yields by distil- 
lation a volatile oil (olewm absinthii), usually dark green, sometimes yellow or 
brownish, having a strong odor of the plant, an acrid peculiar taste, and the sp. gr. 
0972. It is sometimes adulterated with alcohol, oil of turpentine, etc., which lessen 
its specific gravity. According to C. R. A. Wright, the oil is chiefly composed of. 
absinthol, which has a specific gravity 0-926, composition C,,H,,O, boiling point of 
200° C. (392° F.) to 205° C., is isomeric with myristicol, and when heated with phos- 
phorus pentasulphide or zine chloride is split into cymene (C,,H,,) and a resinous 
substance. The portion of absinthol which does not distil over at about 200° C. con- 
sists chiefly of the coloring principles azulene of Piesse and cawruléin of Gladstone ~ 
(Journ. Chem. Soc., Jan. 1874). The dried herb yields much more oil than the 
fresh. ‘The other constituents, according to Braconnot, are a very bitter and an 
almost insipid azotized matter, an excessively bitter resinous substance, chlorophyll, 
albumen, starch, saline matters, and lignin; malic and acetic acids are also said to be 
present. The cold infusion becomes olive-green and turbid on the addition of ferric 
chloride, indicating the probable existence of a little tannic acid. (Pereira.) The 
absinthic acid found by Braconnot is said to be succinic acid. Caventou obtained the 
bitter principle absinthin in an impure condition. (See U. S. D., 14th ed., p.5.) Dr. 
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E.- Luck prepared pure absinthin in 1851. (A. J. P., xxiii. 358.) A. Kromayer 
(Arch, Pharm. (2), evili. 129) considers absinthin an aldehyd, and assigns to it the 
formula C,,H,,O,-+ H,O. He prepared it by exhausting the dry herb with hot water, 
evaporating the decoction, absorbing the bitter principle with animal charcoal, extract- 
ing with alcohol, partially purifying with lead acetate, precipitating with tannin, dis- 
solving the precipitate in alcohol, mixing with lead oxide, treating the dry residue 
with alcohol, filtering, and evaporating to dryness. The old salt of wormwood (sal 
absinthi:) was impure carbonate of potassium, obtained from the ashes of the plant. 

Medical Properties and Uses, Wormwood was known to the ancients. It is 
highly tonic, and formerly enjoyed great reputation in debility of the digestive 
organs, and of the system generally. Before the introduction of Peruvian bark, it 
was much used in the treatment of intermittents, It has also been supposed to 
possess anthelmintic virtues. At present, however, it is little used in regular practice 
on this side of the Atlantic. It is undoubtedly capable of causing headache and other 
nervous disorders. The volatile oil in sufficient dose is a violent narcotic poison. In 
dogs and rabbits from thirty to fifty drops (1:5-3-2 C.c.) of it cause trembling, stupor, 
hebetude, and it may be insensibility ; one to two drachms (3°75—7°5 C.c.) of it, vio- 
lent epileptiform convulsions, with involuntary evacuations, unconsciousness and 
stertorous breathing, which may or may not end in death. (Marcé, Bull. Thérap., 
Mai, 1864; Magnan, LZ’ Union Méd., Aotit, 1864; Amory, Bost. Med. and Surg. 
Journ., March, 1868, p. 83.) In man the oil acts similarly ; a half-ounce (C.c. 15) 
of it caused, in a male adult, insensibility, convulsions, foaming at the mouth, and 
a tendency to vomit; though the patient recovered under the use of emetics, with 
stimulants and demuleents. (Lancet, Dec. 6, 1862.) In large doses, wormwood 
irritates the stomach, and excites the circulation. The herb is sometimes applied 
externally, by way of fomentation, as an antiseptic and discutient. The dose in 
substance is from one to two scruples (1:3-2°6 Gm.); of the infusion, made by 
macerating an ounce in a pint of boiling water, from one to two fluidounces 
(30-60 C.c.). The decoction is less actively narcotic than the infusion, owing 
to the dissipation of the volatile oil during boiling.* 


Of. Prep. Vinum Aromaticum. 
ABSTRACTA. Abstracts. 


(AB-STRAC'TA.) 


This new class of preparations is introduced for the first time into the Pharma- 
copeia. Their introduction grows out of the necessity for convenient and reliable 
solid preparations which bear a definite relation to the drug. Powdered extracts have 
been found in commerce for many years, but, as usually furnished, are objection- 
able preparations, owing to the injurious loss of strength resulting from the heating 
during desiccation, and to their proneness to absorb moisture and become subsequently 
a hard, solidified mass in the dispensing bottle. Among the advantages possessed by 
abstracts is that their strength bears a uniform relation with the drug, the fluid 
extract, and frequently with the tincture. They are in every case twice as strong as the 
drug or fluid extract, and about ten times the strength of the tincture ; the heat em- 
ployed in evaporating does not exceed 50° C. (122° F.), and the caramel-like odor, 


* Absinthe. Under this name, a /iqueur is much used in France, consisting essentially of an aleo- 
holic solution of oil of wormwood containing some alcoholic extract of angelica, anise, and marjoram. 
The preparation, if manipulated properly, possesses naturally a bright-green color, but artificial col- 
oring is often resorted to, and indigo, turmeric, cupric acetate, and antimonious chloride have been 
used to produce the proper shade. According to the French law of 1872, the oil and other concen- 
trated preparations of absinthe can be sold only by pharmacists, and by them only on prescription. 
It has for some time been noticed that the effects of this liqueur differ essentially from those of pure 
alcoholic drinks, constituting a series of symptoms which has been designated as absinthism. From 
a case recorded by M. Magnan, in which the patient, having habituated himself to the use of brandy, 
and afterwards substituted absinthe, gave an opportunity of comparing the effects of the two kinds 
of drink, it appears that the characteristic symptoms of the latter, taken in excess, are restlessness 
at night, with disturbing dreams, nausea and vomiting in the morning, with great trembling of the 
hands and tongue, vertigo, and a tendency to epileptiform convulsions, in which the patient loses 
consciousness, falls, bites his tongue, foams at the mouth, makes facial grimaces, throws about his 
limbs, ete., but from which he usually recovers, 
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produced by excessive heat, is absent in the finished abstract: being in the 
form of a dry powder, abstracts are conveniently dispensed, and the process for 
their preparation is simple, requiring no apparatus which is not at the com- 
mand of every pharmacist. In many cases where the Fluid Extract is alcoholic and 
free from glycerin, the abstract may be easily made by adding about one-fourth its 
weight of powdered sugar of milk, drying at a low temperature, as proposed, and 
making up the quantity to half the weight of the Fluid Extract with more sugar 
of milk. As the strength of abstracts is uniform, and differs from that of extracts, 
it was deemed advisable to give them a new title, so that confusion should be avoided. 
Abstracts were prepared in 1877 by Prof. Jos. P. Remington, and the process offered 
to the committee of the Philadelphia College of Pharmacy on the revision of the 
U. S. Pharmacopeia (see Hatracta). The term “ Abstractum’” was proposed by 
Mr. A. B. Taylor as accurately defining the class, and not likely to be mistaken 
through abbreviation. A valuable paper on ‘Powdered Extracts,’ by C.'8. Hall- 
berg, may be found in Proc. Am. Pharm. Assoc., 1879-1881. They should be 
kept in well-stoppered bottles in a cool and dry place. 


ABSTRACTUM ACONITI. U.S. Abstract of Aconite. 
(AB-STRAC/TUM XAC-0-NI’TI.) 


“ Aconite, in No. 60 powder, two hundred parts [or four ounces av.]; Tar- 
taric Acid, two parts [or eighteen grains]; Sugar of Milk, recently dried and in fine 
powder, Alcohol, each, a sufficient quantity, To make one hundred parts [or two 
ounces av.|]. Moisten the Aconite with etghty parts [or one and three-quarter fluid- 
ounces] of Alcohol, in which the Tartaric Acid has previously been dissolved, and 
pack firmly in a cylindrical glass percolator ; then add enough alcohol to saturate the 
powder and leave a stratum above it. When the liquid begins to drop from the 
percolator, close the lower orifice, and, having closely covered the percolator, macer- 
ate for forty-eight hours. Then allow the percolation to proceed, gradually adding 
Alcohol, until the Aconite is exhausted. Reserve the first one hundred and seventy 
parts [or three and one-half fluidounces] of the percolate, evaporate the remainder 
to thirty parts [or half a fluidounce] at a temperature not exceeding 50° C. 
(122° F.) and mix with the reserved portion. Place the mixture in an evaporating 
dish, and, having added ji/ty parts [or one ounce av.] of Sugar of Milk, cover it with 
a piece of thin muslin gauze, and set aside in a warm place, where the temperature 
will not rise above 50° C. (122° F.), until the mixture is dry. Lastly, having | 
added enough Sugar of Milk to make the mixture weigh one hundred parts [or 
two ounces av.], reduce it to a fine, uniform powder. Preserve the powder in a 
well-stopped bottle.” U. S. - 1 

Duquesnel recommended tartaric acid in alcoholic solution as the best menstruum 
for aconite root, and his views were confirmed by C. R. Alder Wright (P. J. 7, ix., 
1878, p. 152) on the ground that alcohol acidulated with tartaric acid extracts 
a larger percentage of crystallizable aconitine than alcohol containing diluted mineral 
acid. Whilst the addition of a small quantity of tartaric acid to the menstruum 
can do no harm, there is still no difficulty in thoroughly exhausting aconite root 
of its virtues with alcohol alone, and a reliable abstract could be made without the 
addition of any acid. ‘The root is preferable to the leaves on account of its greater 
uniformity in quality and its not containing so much soluble inert matter. The dose 
of ‘the abstract is from one-half to one grain (0-03 to 0:06 Gm.). 


ABSTRACTUM BELLADONNZ. U.S. Abstract of Belladonna. 
(AB-STRAC’/TUM BEL-LA-DON'NZ.) 

“Belladonna Root, in No. 60 powder, two hundred parts [or four ounces av.]; 
Sugar.of Milk, recently dried and in fine powder, Alcohol, each, a sufficient quantity, 
To make one hundred parts [or two ounces av.]. Moisten the Belladonna Root 
with eighty parts [or one and three-quarter fluidounces] of Alcohol and pack firmly 
in.a cylindrical percolator; then add enough Alcohol to saturate the powder and leave 
a stratum above it. When the liquid begins to drop from the percolator, close the 
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lower orifice, and, having closely covered the percolator, macerate for forty-eight 
hours. Then allow the percolation to proceed, gradually adding Alcohol, until the 
Belladonna Root is exhausted. Reserve the first one hundred and seventy parts [or 
three and one-half fluidounces] of the percolate, evaporate the remainder to thirty 
parts [or half a fluidounce], at a temperature not exceeding 50° C. (122° F.), and 
mix with the reserved portion. Place the mixture in an evaporating dish, and 
having added fifty purts [or one ounce av.] of Sugar of Milk, cover it with a piece 
of thin muslin gauze, and set aside in a warm place, where the temperature will not 
rise above 50° C. (122° F.), until the mixture is dry. Lastly, having added enough 
Sugar of Milk to make the mixture weigh one hundred parts [or two ounces av. }, 
reduce it to a fine, uniform powder. Preserve the powder in a well-stopped bottle.” 
U.S. 

This preparation is of a very light brownish-red color, and may be given in the 
dose of one-half to one grain (0-03 to 0:06 Gm.). 


ABSTRACTUM CONII. U.S. Abstract of Conium. 
(AB-STRAC'TUM CO-NI'T.) 


“Conium, in No. 40 powder, two hundred parts [or four ounces av.]; Diluted 
Hydrochloric Acid, six parts [or fifty minims]; Sugar of Milk, recently dried 
and in fine powder, Alcohol, each, a sufficient quantity, To make one hundred 
parts [or two ounces av.]. Mix the Hydrochloric Acid with eighty parts [or one 
and three-quarter fluidounces] of Alcohol, and, having moistened the Conium 
with the mixture, pack firmly in a cylindrical glass percolator ; then add enough Al- 
cohol to saturate the powder and leave a stratum above it. When the liquid begins 
to drop from the percolator, close the lower orifice, and, having closely covered the 
percolator, macerate for forty-eight hours. Then allow the percolation to proceed, 
gradually adding Alcohol, until the Conium is exhausted. Reserve the first one 
hundred and seventy parts [or three and one-half fluidounces] of the percolate, 
evaporate the remainder to thirty parts [or half a fluidounce], at a temperature not 
exceeding 50° C. (122° F.), and mix with the reserved portion. Place the mixture 
in an evaporating dish, and, having added fifty parts [or one ounce av.] of Sugar 
of Milk, cover it with a piece of thin muslin gauze, and set it aside in a warm place, 
where the temperature will not rise above 50° C. (122° F.), until the mixture is 
dry. Lastly, having added enough Sugar of Milk to make the mixture weigh one 
hundred parts [or two ounces av.], reduce it to a fine, uniform powder. Preserve 
the powder in a well-stopped bottle.” U. S. 

This is the best solid preparation of conium, being superior to the extract on 
account of the dissipation of the volatile alkaloid during the evaporation of the ex- 
tract, which to a great extent is avoided in the process for the abstract. The conium 
seed is preferred to the leaves as more reliable; the hydrochloric acid is used to fix 
the alkaloid. The commencing dose is from one to two grains (0-06 to 0:12 Gm.). 


ABSTRACTUM DIGITALIS. U.S. Abstract of Digitalis. 
(AB-STRAC/TUM DIG-I-TA'LIS.) 


“Digitalis, recently dried and in No. 60 powder, two hundred parts [or four ounces 
av.]; Sugar of Milk, recently dried and in fine powder, Alcohol, each, a sufficient 
quantity, To make one hundred parts [or two ounces av.]. Moisten the Digitalis with 
eighty parts [or one and three-quarter fluidounces] of Alcohol, and pack firmly in a 
cylindrical percolator ; then add enough Alcohol to saturate the powder and leave a 
stratum above it. When the liquid begins to drop from the percolator, close the lower 
orifice, and, having closely covered the percolator, macerate for forty-eight hours. Then 
allow the percolation to proceed, gradually adding Alcohol, until the Digitalis is 
exhausted. Reserve the first one hundred and seventy parts [or three and one-half 
fluidounces] of the percolate, evaporate the remainder to thirty parts [or half a 
fluidounce], at a temperature not exceeding 50° ©. (122° F.), and mix with the re- 
served portion. Place the mixture in an evaporating dish, and, having added ji/ty 
parts [or one ounce av.] of Sugar of Milk, cover it with a piece of thin muslin 
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gauze, and set aside in a warm place, where the temperature will not rise above 
50° CO. (122° F.), until the mixture is dry. Lastly, having added enough Sugar of 
Milk to make the mixture weigh one hundred parts [or two ounces av.], reduce it 
to a fine, uniform powder. Preserve the powder in a well-stopped bottle.” U.S. 

Abstract of Digitalis would well replace the extract, which is very variable in 
quality and consistence as usually dispensed. Its color is a decided, rather bright 
green, and it is well adapted for administration either per se or in pilular form. The 
dose is from one-half to one grain (0°U3 to 0:06 Gm.), repeated with caution. 


ABSTRACTUM HYOSCYAMI. U.S. Abstract of Hyoscyamus. 
(AB-STRAC'/TUM HY-0S-CY'A-MI.) 


“ Hyoscyamus, recently dried and in No. 60 powder, two hundred parts [or four 
ounces av.]; Sugar of Milk, recently dried and in fine powder, Alcohol, each, a 
sufficient quantity, To make one hundred parts [or two ounces av.]. Moisten the 
Hyoscyamus with eighty parts [or one and three-quarter fluidounces] of Alcohol, 
and pack firmly in a cylindrical percolator; then add enough Alcohol to saturate the 
powder and leave a stratum above it. When the liquid begins to drop from the 
percolator, close the lower orifice, and, having closely covered the percolator, macerate 
for forty-eight hours. Then allow the percolation to proceed, gradually adding Al- 
cohol, until the Hyoscyamus is exhausted. Reserve the first one hundred and 
seventy parts [three and one-half fluidounces] of the percolate, evaporate the re- 
mainder to thirty parts [or half a fluidounce], at a temperature not exceeding 50° C. 
(122° F.), and mix with the reserved portion. Place the mixture in an evaporating 
dish, and, having added ji/ty parts [or one ounce av.] of Sugar of Milk, cover it with 
a piece of thin muslin gauze, and set aside in a warm place, where the temperature 
will not rise above 50° C. (122° F.), until the mixture is dry. Lastly, having added 
enough Sugar of Milk to make the mixture weigh one hundred parts [or two ounces 
av.], reduce it to a fine, uniform powder. Preserve the powder in a well-stopped 
bottle.” U.S. 

This abstract is probably more hygroscopic and shows more evidences of coalescing 
than any of the others, but if it be kept in a cool and dry place and well stoppered, 
there will be no difficulty ; it is of a green color, and when properly made, thoroughly 
reliable. The dose is from two to three grains (0:12 to 0:18 Gm.). 


ABSTRACTUM IGNATLAL. U.S. Abstract of Ignatia. 
(AB-STRAC’TUM IG-NA/TI-# (ig-na’she-é).) 


“Tonatia, in No. 60 powder, two hundred parts [or four ounces av.]; Sugar of 
Milk, recently dried and in fine powder, Alcohol, Water, each, @ sufficient quantity, 
To make one hundred parts [or two ounces av.]. Mix Alcohol and Water in the pro- 
portion of eight parts [or six fluidounces] of Alcohol to one part [or five fluidrachms] 
of Water, and, having moistened the [gnatia with one hundred parts [or two fluid- 
ounces] of the menstruum, pack firmly ina cylindrical percolator ; then add enough 
of the menstruum to saturate the powder and leave a stratum above it. When 
the liquid begins to drop from the percolator, close the lower orifice, and, having 
closely covered the percolator, macerate for forty-eight hours. Then allow the per- 
colation to proceed, gradually adding menstruum, until the Ignatia is exhausted. 
Reserve the first one hundred and seventy parts [three and one-half fluidounces] 
of the percolate, distil off the alcohol from the remainder, and mix the residue with 
the reserved portion. Place the mixture in an evaporating dish, and, having added 
jifty parts [or one ounce av.] of Sugar of Milk, cover it with a piece of thin muslin 
gauze, and set aside in a warm place, where the temperature will not rise above 50° 
C. (122° F.), until the mixture is dry. Lastly, having added enough Sugar of Milk 
to make the mixture weigh one hundred parts [two ounces av.], reduce it to a 
fine, uniform powder, Preserve the powder in a well-stopped bottle.” U.S. 

Abstract of Ignatia is intended to replace the extract, which is no longer offici- 
nal. Some difficulty is experienced in reducing Ignatia beans to powder, as they 
consist iargely of an exceedingly tough, horny albumen. If they are, however, 
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coarsely ground, and half their weight of water added, and heat applied until 
they have swollen, they may then be beaten into a paste, and subsequently dried 
and powdered without much trouble. On account of the fixed oil present in Ig- 
natia, a slight change in the manipulation of this abstract might be advisable: the 
fluid extract should be evaporated to a soft extract, and allowed to stand a short 
time, when the fixed oil could be separated by absorbing it from the surface, or, 
if in sufficient quantity, poured off, and washed with diluted alcohol to separate 
any alkaloids which might be dissolved in the oil. This alcoholic solution should 
be mixed with the extract, evaporated, the sugar of milk added, and the prepara- 
tion finished by the regular process given above. The yield of extract is usually 
about 10 per cent. The dose of abstract is from one-half to one and a half grains 
(0-03 to 0:10 Gm.). 


ABSTRACTUM JALAPZ. U.S. Abstract of Jalap. 
(AB-STRAC'/TUM JA-LA!P.) 


“ Jalap, in No. 40 powder, two hundred parts [or four ounces av.]; Sugar of Milk, 
recently dried and in fine powder, Alcohol, each, @ sufficient quantity, To make one 
hundred parts [or two ounces av.]. Moisten the Jalap with one hundred parts [or 
two fluidounces] of Alcohol, and pack firmly in a cylindrical percolator; then add 
enough Alcohol to saturate the powder and leave a stratum above it. When 
the liquid begins to drop from the percolator, close the lower orifice, and, having 
closely covered the percolator, macerate for forty-eight hours. Then allow the per- 
colation to proceed, gradually adding Alcohol, until the Jalap is exhausted. Re- 
serve the first one hundred and seventy parts [three and one-half fluidounces] of 
the percolate, distil off the alcohol from the remainder, and mix the residue with 
the reserved portion. Place the mixture in an evaporating dish, and, having 
added fifty parts [or one ounce av.] of Sugar of Milk, cover it with a piece of thin 
muslin gauze, and set aside in a warm place, where the temperature will not rise 
above 50° C. (122° F.), until the mixture is dry. Lastly, having added enough 
Sugar of Milk to make the mixture weigh one hundred parts [two ounces av.], 
reduce it to a fine, uniform powder. Preserve the powder in a well-stopped bottle.” 


There are few extracts which have caused more annoyance to dispensers than 
Extract of Jalap. It is always preferred in the form of powder, and owing to the 
hygroscopic character of the aqueous extract, which in the officinal process of 1870 
was mixed with the alcoholic extract, the contents of the dispensing bottle in a short 
time became a hard mass, necessitating repowdering whenever used. As the aqueous 
extract has been proved to be inert (see Kxtractum Jalapex), its place is well sup- 
plied by sugar of milk, and the abstract is free. from the objections urged against the 
old extract. The dose is from ten to fifteen grains (0:66 to 1 Gm.). 

Off. Prep. Pilulze Catharticze Compositee. 


ABSTRACTUM NUCIS VOMICZ. U.S. Abstract of Nua Vomiea. 
(AB-STRAC/TUM NU'CIS VOM'I-C#.) 


“ Nux Vomica, in No. 60 powder, two hundred parts [or four ounces av.]; Sugar 
of Milk, recently dried and in fine powder, Alcohol, Water, each, a sufficient quantity, 
To make one hundred parts [or two ounces av.]. Mix Alcohol and Water in the pro- 
portion of eight parts [or six fluidounces] of Alcohol to one part [or five fluidrachms] 
of Water, and, having moistened the Nux Vomica with one hundred parts [or two 
fluidounces] of the menstruum, pack firmly in a cylindrical percolator; then add 
enough of the menstruum to saturate the powder and leave a stratum above it. When 
the liquid begins to drop from the percolator, close the lower orifice, and, having 
_ closely covered the percolator, macerate for forty-eight hours. Then allow the per- 
colation to proceed, gradually adding menstruum, until the Nux Vomica is exhausted. 
Reserve the first one hundred and seventy parts [three and one-half fluidounces} 
of the percolate, distil off the alcohol from the remainder, and mix the residue with 
the reserved portion. Place the mixture in an evaporating dish, and, having added 
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Jifty parts [or one ounce av.] of Sugar of Milk, cover it with a piece of thin muslin 
gauze, and set aside in a warm place, where the temperature will not rise above 50° 
C. (122° F.), until the mixture is dry. Lastly, having added enough Sugar of 
Milk to make the mixture weigh one hundred parts [or two ounces av.], reduce it 
to a fine, uniform powder. Preserve the powder in a well-stopped bottle.” U.S. 
Abstract of Nux Vomica is well adapted to replace the extract, it having been 
the custom of late years to use the powdered extract largely in preference to the 
soft extract. If the fixed oil be not removed by the method noticed under Abstract 
of Ignatia, the abstract will be in the form of a greasy powder, which is not as 
sightly as the dry sabulous powder resulting when the fixed oil is removed (see Lz- 
tractum Nucis Vomice). The dose is from one to two grains (0-06 to 0:12 Gm.). 


ABSTRACTUM PODOPHYLLI. U.S. Abstract of Podophyllum. 
(AB-STRAC'TUM POD-0-PHYL’LI.) 

“ Podophyllum, in No. 60 powder, two hundred parts [or four ounces av.]; Sugar 
of Milk, recently dried and in fine powder, Alcohol, each, a sufficient quantity, To 
make one hundred parts [or two ounces av.]. Moisten the Podophyllum with eighty 
parts [or one and three-quarter fluidounces] of Alcohol, and pack firmly in a cylin- 
drical percolator; then add enough Alcohol to saturate the powder and leave a stratum 
above it. When the liquid begins to drop from the percolator, close the lower orifice, 
and, having closely covered the percolator, macerate for forty-eight hours. Then 
allow the percolation to proceed, gradually adding Alcohol, until the Podophyllum is 
exhausted. Reserve the first one hundred and seventy parts [or three and one-half 
fluidounces] of the percolate, distil off the alcohol from the remainder, and mix the 
residue with the reserved portion. Place the mixture in an evaporating dish, and, 
having added fifty parts [or one ounce ay.] of Sugar of Milk, cover it with a piece 
of thin muslin gauze, and set aside in a warm place, where the temperature will 
not rise above 50° C. (122° F.), until the mixture is dry. Lastly, having added 
enough Sugar of Milk to make the mixture weigh one hundred parts [or two ounces 
av.], reduce it to a fine, uniform powder. Preserve the powder in a well-stopped 
bottle.” U.S. 

This preparation has probably no advantages over the resin of podophyllum. The 
yicld of extract to alcohol is about 10 per cent. The dose of the abstract is from 
five tu ten grains (0:33 to 0:67 Grn.). 


ABSTRACTUM SENEGZ. U.S. Abstract of Senega. 
{4B-STRAC/TUM SEN/E-G2Z.) 

“Senega, in No. 60 powder, two hundred parts [or four ounces av.]; Sugar of Milk. 
recently dried and in fine powder, Alcohol, each, a sufficient quantity, To make one 
hundred parts [or two ounces av.]. Moisten the Senega with etghty parts [or one 
and three-quarter fluidounces] of Alcohol, and pack firmly in a cylindrical percola- 
tor; then add enough Alcohol to saturate the powder and leave a stratum above it, 
When the liquid begins to drop from the percolator, close the lower orifice, and, 
having closely covered the percolator, macerate for forty-cight hours. Then allow 
the percolation to proceed, gradually adding Alcohol, until the Senega is exhausted. | 
Reserve the first one hundred and seventy parts [or three and one-half fluidounces] 
of the percolate, evaporate the remainder to thirty parts [or half a fluidounce], at a 
temperature not exceeding 50° C. (122° F.), and mix with the reserved portion. 
Place the mixture in an evaporating dish, and, having added fi/ty parts [or one 
ounce av.] of Sugar of Milk, cover it with a piece of thin muslin gauze, and set 
aside in a warm place, where the temperature will not rise above 50° C. (122° 
F.), until the mixture is dry. Lastly, having added enough Sugar of Milk to make 
the mixture weigh one hundred parts [or two ounces av.], reduce it to a fine, 
uniform powder. Preserve the powder in a well-stopped bottle.” U.S. 

This preparation is intended to take the place of the extract formerly officinal. 
It affords a convenient way of giving senega when a solid preparation is desired. 
The dose is from one to three grains (0-06 to 0:20 Gm.). 
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ABSTRACTUM VALERIAN. U.S. Abstract of Valerian. 
(AB-STRAC/TUM VA-LE-RI-AN! 2.) 


“ Valerian, in No. 60 powder, two hundred parts [or four ounces av.]; Sugar of 
Milk, recently dried and in fine powder, Alcohol, each, a sufficient quantity, To 
make one hundred parts [or two ounces av.]. Moisten the Valerian with eighty 
parts [or one and three-quarter fluidounces] of Alcohol and pack firmly in a 
cylindrical percolator ; then add enough Alcohol to saturate the powder and leave a 
stratum above it. When the liquid begins to drop from the percolator, close the 
lower. orifice, and, having closely covered the percolator, macerate for forty-eight 
hours. ‘Then allow the percolation to proceed, gradually adding Alcohol, until the 
Valerian is exhausted. Reserve the first one hundred and seventy parts [or three 
and one-half fluidounces] of the percolate, evaporate the remainder to thirty parts [or 
half a fluidounce], at a temperature not exceeding 50° C. (122° F.), and mix with 
the reserved portion. Place the mixture in an evaporating dish, and, having added 
jifty parts [or one ounce av.] of Sugar of Milk, cover it with a piece of thin muslin 
gauze, and set aside in a warm place, where the temperature will not rise above 50° 
C. (122° F.), until the mixture is dry. Lastly, having added enough Sugar of 
Milk to make the mixture weigh one hundred parts [or two ounces av.], reduce it 
to a fine, uniform powder. Preserve the powder in a well-stopped bottle.” U.S. 

Abstract of Valerian is a great improvement over the former officinal extract, 
which was frequently found almost devoid of activity from the evaporation of the 
active volatile principles. An objection to it, is the large dose necessary, but it may 
be given enclosed in capsules, - The dose is ten to twenty grains (0°67 to 1:34 Gm.). 


ACACIA. U.S. Acacia. [Gum Arabic. ] 
(A-CA'CI-A.) 


A gummy exudation from Acacia verek, Guillemin et Perottet, and from other 
species of Acacia. (Nat. Ord. Leguminosz, Mimosez.) U.S. 

Of. Syn. ACACLA, GUMMI. Gum Acacia. A gummy exudation from the 
stems of one or more undetermined species of Acacia. Br. 


Gummi Arabicum, Gummi Mimose ; Gomme Arabique, fr.; Arabisches Gummi, G.; Gomma 
Arabica, /t.; Goma Arabiga, Sp.; Samagh Arabee, Arab. 


_ This genus is one of those into which the old genus Mimosa of Linnzeus was 
divided by Willdenow. The name Acacia was employed by the ancient Greeks 
to designate the gum-tree of Egypt, and has been appropriately applied to the new 
genus in which that plant is included. 

Gen. Ch. HERMAPHRODITE. Calyz five-toothed. Corolla five-cleft, or formed of 
five petals. Stamens 4-100. Pistil one. Legume bivalve. MAtr. Calyzx five- 
toothed. Corolla five-cleft, or formed of five petals. Stamens 4-100. Willd. 

The most important of the gum yielding Acacias are A. vera and the officinal A. 
verek. A.veraand A. Arabica were considered by Willdenow to be distinct species, 
but are now esteemed as one. 

Acacia vera. Willd. Sp. Plant. iv. 1805; Hayne, Darstel. und Beschreib. x. 
34. Syn. A. Arabica. Wiild. Sp. Plant. iv. 1805; Hayne, Darstel. und Beschreib. 
x. 32; Carson, Just. of Med. Bot.i.31.—Acacia Nilotica, Delille, Idust. Flor. de 
U Egypte, p. 79. ‘This is a tree of middling size, with numerous scattered branches, 
of which the younger are much bent, and covered with a reddish-brown bark. The 
leaves are alternate and bipinnate, with two pairs of pinnae, of which the lower are 
usually furnished with ten pairs of leaflets, the upper with eight. The leaflets are 
very small, oblong-linear, smooth, and supported upon very short footstalks. On the 
common petiole is a gland between each pair of pinne. Both the common and 
partial petiole are smooth in typical specimens of A. vera, but downy in the variety 
A. Arabica. Two sharp spines, from a quarter to half an inch long, of the color of 
the smaller branches, and joined together at their base, are found at the insertion 
of each leaf. The flowers are yellow, inodorous, small, and collected in globular 
heads, supported upon slender peduncles which rise from the axils of the leaves, in 
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number from two to five together. The fruit is a smooth, flat, two-valved legume, 
divided, by contractions occurring at regular intervals, into several roundish portions, 
each containing one seed. This species flourishes in Southern Nubia, Egypt, and 
Senegal, and is probably scattered over the whole intervening portions of Africa ; 
it is also abundant in Hindostan. 

A. verek, Guillemin and Perottet, Flore de Sénégambie, 1830, 246, B. & T., 1877. 
A, Senegal, Willdenow, Mimosa Senegal, L.* This is a small tree with a grayish 
bark, the inner layers of which are strongly fibrous, bipinnate leaves, dense spikes 
of small yellow flowers longer than the leaves, and broad pods 3 er 4 inches long, 
‘containing 5 to 6 seeds. It rarely exceeds 20 feet in height, forms large forests in 
Western Africa, north of the river Senegal, and is abundant in Hastern Africa, 
Kordofan, and Southern Nubia. It is known by the natives as Verek or Hashab. 

Besides the species above described, the following afford considerable quantities 
of gum} :—A. Karroo of the Cape of Good Hope, formerly considered by some as 
identical with A. vera ; A. gummifera, seen by Broussonet in Morocco near Mogador ; 
A. Ehrenbergiana, a shrub six or eight feet high, named in honor of the German 
traveller Ehrenberg, who observed it in the deserts of Libya, Nubia, and Dongola; 
A, Seyal, growing in the same region, and also in Upper Egypt and Senegambia ; 
A, Adansonii, of the Flore de Sénégambie, said to contribute a portion of the Sene- 
gal gum; and A. fortilis, which sometimes attains the height of sixty feet, and in- 
habits Arabia Felix, Nubia, Dongola, and the Libyan desert. Brownish or reddish 
gums are also yielded by A. stenocarpa, A. fistula, and A. Nilotica, and probably 
by various undescribed species.{ A. decurrens and A. floribunda yield gum in New 
Holland. ‘Trees, moreover, not belonging to the genus, afford a similar product, 
especially Feronia elephantum of Hindostan, the gum of which, according to Ainslie, 
is used for medical purposes in Lower India, and Algarobia glandulosa of New 
Mexico, the source of the mezquite gum. 

The gum-bearing Acacias are all thorny or prickly trees or shrubs, calculated by 
nature for a dry and sandy soil, and flourishing in deserts where few other trees will 
grow. We are told that camels, attached to the caravans, derive from them their 
chief sustenance in many parts of those desolate regions in which Africa abounds. 
In these situations, they have a stunted growth, and present a bare, withered, and 
uninviting aspect ; but in favorable situations, as on the banks of rivers, they are 
often luxuriant and beautiful. 

Their bark and unripe fruit contain tannic and gallic acids, and are sometimes 
used in tanning. An extract was formerly obtained from the immature pods of A. 
Arabica and A. vera, by expression and inspissation. It was known to the ancients 
by the name of acaciz vere succus, and was highly praised by some of the Greek 
medical writers, but is at present little used. It is a solid, heavy, shining, reddish- 
brown substance, of a sweetish, acidulous, styptic taste, and soluble in water. Its 
virtues are probably those of a mild astringent. On the continent of Europe, a prep- 


* Why the revisers of the Pharmacopoeia selected the nameof A. Verek for this plant is not clears 
according to the received principles of scientific nomenclature it should be known as A. Senegal. 

T Constitution of Gum. Much confusion has existed in the use of the word gum, which has been 
employed to express various concrete vegetable juices, and, at the same time, a peculiar proximate 
principle of plants. It is now proposed to restrict the term to the former of these applications, and 
to designate the principle alluded to by the name of arabin. The subject of the gums was investi- 
gated by M. Guérin, who repeated and corrected the experiments of former chemists, and threw new 
light upon the nature of these substances. Several of the facts mentioned in the text were derived 
from his memoir, published in the Ann. de Chim, et de Phys. (t. xlix. p- 248). M. Guérin considers as 
characteristic of gums, the property of affording mucic acid, when acted on by nitric acid. He recog- 
nizes in the different gums three distinct proximate principles; namely: 1. arabin, or the pure 
gum of chemical writers, which is the essential constituent of gum arabic ; 2, bassorin, which enters 
largely into the composition of Bassora gum and tragacanth; and 3, cerasin, which constitutes the 
portion of cherry gum insoluble in cold water. Of arabin sufficient is said in the text. Bassorin 
will be treated of under the head of Bassora gum, (See Part Second.) The gums which exude from 
the cherry, apricot, peach, and plum trees, and which the French call gomme du pays, appear to be 
identical in composition, consisting of a portion soluble in cold water, which is arabin, and a por- 
tion insoluble, which was formerly thought to be bassorin, but has been proved by M. Guérin to be 
different, and is appropriately denominated cerasin. 


{ For further information in regard to gum-bearing trees of Northern Africa, see P. J. Tr., Aug. 
1873; Compt.-Rendus, t, xxix. p. 1175, 
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aration is said to be substituted for it called acacia nostras, obtained by expression 
and inspissation from the unripe fruit of Prunus spinosa, or the wild plum-tree. 
The gum of the Acacias exudes spontaneously from the bark, and hardens on 
exposure; but incisions are sometimes made in order to facilitate the exudation. 
The gum is said also to be found immediately under the bark, where it is some- 
times collected in regular cavities. (Journ. de Pharm., t. xxiv. p. 321.) It is prob- 
ably produced by a process of degeneration from the cellulose, and is incapable 
of serving further in plant-growth.* It is stated by Jackson that, in Morocco, the 
greatest product is obtained in the driest and hottest weather, and from the most 


sickly trees. An elevated temperature appears to be essential ; for in cooler climates, | 


though the tree may flourish, it yields no gum. According to Ehrenberg, the 
varieties in the characters of the gum do not depend upon difference in the species 
of the plant. Thus, from the same tree, it will exude frothy or thick, and clear or 
dark-colored, and will assume, upon hardening, different shapes and sizes; so that 
the pieces, when collected, require to be assorted before being delivered into com- 
merce. Schweinfurth and other observers state, however, that the finest gum is 
obtained only from the A. vera, and perhaps one or two other species. 

Commercial History and Varieties. The most common varieties of this drug 
are the Turkey, the Barbary, the Senegal, and the India gum; to which may be 
added the Cape and the Australian gum. 

1. TurKEY Gum. Gum arabic was formerly procured chiefly, if not exclusively, 
from Egypt and the neighboring countries; and much is still obtained from the 
same sources. It is collected in Upper Egypt, Nubia, Kordofan, and Darfur, whence 
it is taken down the Nile to Alexandria. We obtain it in this country through 
Smyrna, Trieste, Marseilles, or some other entrepdt of the Mediterranean commerce. 
Two varieties have long been noticed, one more or less colored, the other white, 
which were formerly distinguished by the titles of gum gedda and gum turic, derived 
from the ports of the Red Sea, Jidda and Tor, from which the varieties were errone- 


_ ously supposed to be respectively exported. The gum from Kgypt is commonly 


called Turkey gum, and is the kind with which apothecaries are usually supplied. 
Though interspersed with roundish pieces of various sizes, it consists chiefly of 
small, irregular fragments, commonly whitish, or slightly tinged with yellow or red- 
dish yellow. It is, on the whole, lighter colored, more brittle, more readily soluble, 
and freer from impurities than the other commercial varieties, and contains much 
of that form of gum arabic which is characterized by innumerable minute fissures 


pervading its substance, and impairing its transparency. 


2. BarBary Gum. (Mogador Gum, Morocco Gum.) Mogador, a port of Mo- 
rocco, is the chief entrepdt of the trade. The gum is probably derived, in part at least, 
from A. Nilotica. According to Jackson, the natives call the tree which affords it at- 
taleh. They gather it in July and August, when the weather is hot and very dry. 
Two kinds are brought to Mogador, one from the neighboring provinces, the other by 
caravans from Timbuctoo. This may account for the fact that Barbary gum in 
part resembles the Turkey, in part the Senegal. When first deposited in the ware- 
houses, it has a faint smell, and makes a crackling noise, occasioned by the rupture 
of the small masses as they become more dry. Barbary gum is usually in tears, 
somewhat brownish, roundish or vermiform, wholly soluble in water. It reaches 
the United States in casks through English commerce. 

3. SENEGAL Gum. This variety was introduced into Europe by the Dutch. The 
French afterwards planted a colony on the western coast of Africa, and took pos- 
session of the trade. St. Louis, at the mouth of the Senegal, and Portendic, con- 
siderably farther north, are the ports in which the commerce in gum chiefly centres. 
Immense forests exist in the interior, containing many species of the genus Acacia, 


% In the lower orders of life the inner cell contents or protoplasm is often set free by the rapid 
conversion of the cellulose wall into a substance soluble in water, and it is asserted that very fre- 
quently in the higher plants cells can be seen with one-half of their walls still cellulose, the other 
gum. According to Wigand, arabin is a result of a further change in bassorin. For further in- 
formation see Hofmeister, Handbuch der physiolog. Botantk, Bd. iv, p. 368, 1865: also Miiller, Sitzb. 
Akad. Wiss., Wien, ii., Juni, 1875 ; Mercadante, Gazz. Chim.; Ber. Chem. Gesell., 1876, p. 581; Giraud, 
A.J. P., 1878, p. 127; also, denying explanation, Prillieux, Compt.-Rend., t. 1xxviil. p. 135. 
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all of which are said to yield gum; as is affirmed do also various trees belonging to 
other genera. (Journ. de Pharm., xxiv. 318.) The juice begins to exude in No- 
vember. The dry winds, which prevail after the rainy season, cause the bark to crack ; 
the juice flows out and hardens in masses, which are often as large as a pigeon’s 
egg, and sometimes as that of an ostrich. At this period, the Moors and negroes 
proceed to the forests in caravans, collect the gum in leather sacks, and convey it to 
the coasts, or frequently it is purchased by barter from the natives. Senegal gum 
is imported into the United States chiefly from Bordeaux, where it is sorted into 
twelve or fifteen different grades. (P. J. Tr., ix. 43.) It is usually in roundish or oval 
unbroken pieces, of various sizes, in the finest grades whitish or colorless, but gen- 
erally yellowish, reddish, or brownish red. The pieces are larger than those of Turkey 
gum, less brittle and pulverizable, and breaking with a more conchoidal fracture.* 
4, Inp1a Gum. Most of this gum is taken to Bombay in Arab vessels from Cape 
Gardafui and Berbera on the northeastern coast of Africa, where it is collected, or 
from the ports of the Red Sea. It is in pieces of various size, color, and quality, 
some resembling the broken fragments of Turkey gum, though much less chinky; 
others large, roundish, and tenacious, like the Senegal. It is often contaminated, — 
containing, besides genuine gum arabic, portions of a different product, having 
the characteristic properties of Bassora gum. This is distinguished by its insolu- 
bility in water, with which, however, it unites, swelling up, and forming a soft 
viscid mass. It owes its properties to the presence of bassorin. Besides this im- 
purity in the India gum, there are often others more readily detected. Among these, 
we have observed a yellowish-white resinous substance, which has the sensible prop- 
erties of the turpentines. If care be used in assorting this commercial variety, it 
may be employed for all the purposes of good gum arabic. India gum is brought 
to this country partly from Calcutta or Bombay, and partly by way of England. It 
usually comes in large cases. We have seen a parcel said to have come directly from 
the Red Sea, enclosed in large sacks made of a kind of matting, and bearing a close 
resemblance to the gum from Calcutta, except that it was more impure, and contained 
numerous large, irregular, very brittle masses, not much less than the fist in size.} 
5. Cape Gum. During 1872, 101,241 pounds of this gum were imported into 
Great Britain from the Cape of Good Hope, where it is collected from the Acacia 
horrida of Willdenow. (Flor. Capens. 8.) It is of a pale yellow or amber-brown 
color, in tears or fragments, and is considered an inferior variety. (A.J. P., xxix. 75.) 


* Dr. A. Corre divides the gum Senegal into the hard gums, which are of firm consistence, with 
a large, clear, shining fracture, and the soft or friable gums. For an account of the gradesand va- 
rieties of these the reader is referred to the Jowrn de Pharm., xxiv. 318. Galam gum (Gommes haut- 
du-fleuve) is that coming from Galam, Podor, Bakel, and Medina; it is sometimes hard, sometimes 
soft. For an abstract of Soubeiran’s piper on Galam gums, which is scarcely applicable to the 
present time, see 14th ed. U.S. D. Gommes bas-du-flewe are from the deserts of Bounou and 
the country of the Braknas. 

Brittle gum, Salabreda, or Sadra-beida, is supposed to be obtained from A. albida of the Flora 
of Senegambia, which is much smaller than A. verek, and characterized by its white bark. The 
gum is usually in small, irregular pieces, like coarse salt, probably the fragments of larger lumps, 
but sometimes in vermicular pieces about as thick as a goose-quill, and of variable length. It is 
dull and often wrinkled externally, of a vitreous fracture, and of different tints of color, white, 
green, yellow, or orange. It is always somewhat bitter. Very easily soluble in its weight of water, 
it affords a mucilage of little consistence, which has but a slight effect on the tincture of litmus. 
When the solution is evaporated to the consistence of a paste, it absorbs moisture so as to become 
viscid ; this property detracts much from its value. It is much less esteemed than the Galam gum. 

t In the Journ, de Pharm. et de Chim. (Oct. 1867, p. 270), a variety of India gum, imported into 
France by way of London, in boxes containing about 400 pounds, is described as follows. It is 
a mixture of tears of various tints with impurities. In assorting it for use, the lightest-colored 
tears are selected. These are less perfectly transparent than gum arabic, less fissured on the surface, 
which is brilliant and often mammillated, and are also much less friable. But the most important 
distinctive character of this gum consists in its relations to water. If agitated with twice or thrice 
its weight of cold water, instead of forming, like ordinary gum arabic, a homogeneous, slightly 
mucilaginous solution, it forms a thick, transparent, very tenacious magma, which cannot be diluted 
with a larger quantity of water, but may, after a long time, be coarsely divided, still, however, 
retaining its viscid, ropy aspect, which never entirely disappears, whatever may be the quantity, 
of water added. It imparts to syrup a very thick and very viscid consistence. It is important 
that the apothecary should be able to distinguish it, as it is unfit for ordinary pharmaceutic use, 
being employed exclusively by manufacturers in the preparation of cloths. All that is necessary 
is to add a few pieces to twice their weight of cold water, and allow the mixture to stand. After 
some hours, the peculiar, viscid mucilage above described betrays the character of the gum. 
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6. AUSTRALIAN Guo is the product of A. pycnantha, Benth. ; A. decurrens, Willd. ; 
A. homalophylla (A. Cunn). It occurs in hard pieces, elongated or globular; 
rough, varying in color from dark amber to pale yellow; entirely soluble in water, 
and yielding a very adhesive mucilage, which, when dry, is said not to crack, It 
sometimes contains tannin. 

7. Suakin Gum. Talca or Talba Gum, from A. stenocarpa and A. Seyal, is 
exceedingly brittle, and usually semipulverulent. It is a mixture of nearly colorless 
and brownish gum, and is exported at Alexandria. 

General Properties. Gum arabic is in roundish or amorphous pieces, or irreg- 
ular fragments, of various size, more or less transparent, hard, brittle, pulverizable, 
and breaking with a shining fracture. It is usually white, or yellowish white, but 
frequently presents different shades of red, and is sometimes of a deep-orange or 
brownish color. It is bleached by exposure to the sun. In powder it is always 
white. It is inodorous, has a feeble, slightly sweetish taste, and when pure dis- 
solves wholly in the mouth. ‘The sp. gr. varies from 1:31 to 1:48 or 1:525 for the 
dried gum. ‘The aqueous solution shows an acid reaction with test paper, yields 
gelatinous precipitates with solution of subacetate of lead, solution of ferric chloride, 
or concentrated solution of borate of sodium, and is not colored blue by test solu- 
tion of iodine.” U.S. Gum arabic consists essentially of an acid (arabic acid) 
combined with lime and potash, and leaves on ignition 2 to 3 per cent. of ash. 

The gum dissolves at ordinary temperatures slowly, in an equal weight of water, 

forming a thick glutinous liquid of distinctly acid reaction. It is insoluble in alcohol, 
ether, and the oils. 100 parts of diluted alcohol containing 22 per cent. of alcohol 
by volume, dissolve 57 parts of gum, diluted alcohol containing 40 per cent. alcohol 
takes up 10 parts, and 50 per cent. alcohol only 4 parts (Fliickiger). If the gum 
be dissolved in cold water, and the solution be slightly acidulated with hydrochloric 
acid, alcohol produces in it a precipitate of the arabin (arabic acid), which may also 
be prepared by placing a solution of gum, acidulated with hydrochloric acid, on a 
dialyser, when calcium chloride will diffuse out, leaving behind solution of arabin. 
_ Arabic acid dried at 100° C. (212° F.) has the composition C,,H,,O,,, and gives 
up H,O when it unites with bases. It has a decided tendency to form acid salts. 
Concentrated nitric acid forms with it nitro-compounds, such as C,,H,,(NO,),0,, 
and C,,H,,(NO,),0,,; dilute nitric acid, on the other hand, gives rise to mucic and 
saccharic acids, together with oxalic and a little tartaric acid. Dilute sulphuric acid 
on prolonged boiling gives rise, according to Scheibler, to arabinose, or arabin sugar 
(pectinose, or pectin sugar), C,H,,O,, which reduces alkaline copper solution and 
turns the plane of polarization 121° to the right. 

Neutral acetate of lead does not precipitate its aqueous solution, but the basic 
acetate forms even in a very dilute solution a precipitate. Soluble silicates, borates, 
and ferric salts render solution of gum turbid, or thicken it to a jelly. No alteration is 
produced by silver salts, mercuric chloride, or iodine. Gum dissolves in an ammo- 
niacal solution of cupric oxide. 

Prolonged heating of the dry gum causes it to change readily into metarabie 
(metagummic) acid, which is identical with the cerasin found in the beet and in 
cherry gum. Sulphuric acid will also change arabic into metarabic acid. 25 Gm. 
pure gum arabic are covered with 50 C.c. strong alcohol, 10 C.c. water, and 5 C.c. 
sulphuric acid, and allowed to stand 24 hours. On pouring off the fluid, and wash- 
ing the residue with alcohol and with water, metarabic acid remains behind as a 
voluminous mass, which dries to a white, tasteless, and odorless powder of acid re- 
action. (Graeger, Jahresbericht der Chem., 1872, p. 781.) The metapectic acid 
prepared by Scheibler from the sugar beet is identical with this. 

The principle separated by cold water from the soluble arabin proves to be the 
same as the metarabic (metagummic) acid prepared direct from the pure gum arabic 
by heating, or by the action of sulphuric acid. It is also identical with gum extracted 
from the sugar beet by Scheibler. In the normal and sound beet this gum is insol- 
uble in water, and merely swells up like the metarabic acid, while in altered beets 
there is found a portion (arabin) soluble in water. (Scheibler, Ber. Chem. Ges., 
1873, p. 612.) 
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Kiliani has recently shown (Ber. Chem. Ges., 1880, p. 2304, and 1882, p. 34) 
that arabinose, the sugar obtained from arabic acid by the prolonged action of dilute 
sulphuric acid, is identical with /actose obtained from milk sugar. Like lactose, it 
yields mucic acid on oxidation, and reduces Fehling’s solution even in the cold. 
‘The optical properties of arabinose and lactose are also identical. Kiliani also found 
that while considerable differences exist in the amount of mucic acid (and corre- 
spondingly of lactose) formed, yet all of a number of specimens of the gum yielded 
the same product, the percentage numbers ranging from fourteen to thirty-eight. 

Gum arabic undergoes no change by age, when kept in a dry place. Its concen- 
trated aqueous solution remains for a considerable time unaltered, but ultimately 
becomes sour, from the production of acetic acid. The disposition to sour is in- 
creased by employing hot water in making the solution. The tendency of a weak 
solution to become mouldy is said to be obviated by adding a few drops of sul- 
phurie acid, and decanting from the sulphate of calcium deposited. (A. J. P., 
1872, p. 353.) Solution of gum arabic does not ferment upon the addition of 
yeast, saliva, or gastric juice; the addition of chalk and cheese, however, starts a 
fermentation which gives rise to lactic acid and alcohol, but not to mannite or 
glycerin. The addition of a solution of gum to an acidified albumen solution causes 
a precipitate, which disappears on further addition of gum, but the solution will 
then curdle and become flocculent on application of heat. Gum may be distinguished 
from dextrin by the following tests: 1. Gum contains no dextro-glucose, which, how- 
ever, is present in dextrin, and may be recognized by the copper test.* 2. Gum 
contains a lime compound; hence its solution is rendered milky by oxalic acid, 
while a solution of dextrin remains almost clear. 3. Gum gives a shiny, yellow 
deposit when its solution is mixed with a neutral ferric salt. (Hager, Chem. Central., 
1873, pp. 408 and 584.) 

The properties above enumerated belohg to gum arabic generally. There are, 
however, pharmaceutic varieties with differences which deserve notice. 1. Gum 
that is transparent and readily soluble. This constitutes by far the greater portion 
of the commercial varieties distinguished by the names of Turkey and Senegal gum. 
It is characterized by its transparency, ready solubility, and the comparatively slight 
degree of thickness and viscidity of its solution. Under this head may be included 
the gomme blanche fendillée of Guibourt. It is distinguished by the whiteness and 
deficient transparency of the pieces, attributable to the minute cracks or fissures with 
which they abound, and which render them very brittle and easily pulverizable. 
This peculiar structure is generally ascribed to the influence of solar heat and light ; 
but is conjectured by Hayne to arise from the exudation of the juice in the frothy 
state noticed by Ehrenberg. Though the unbroken pieces are somewhat opaque, 
each minute fragment is perfectly transparent and homogeneous. This variety, in 
consequence of its prompt and entire solubility, is usually preferred for medical use, 
and for most purposes in pharmacy. 2. Gum less transparent and less soluble. 
Guibourt has proposed for portions of this gum the name of gomme pelliculée, from 
the circumstance that the masses are always apparently covered, on some part of 
their surface, by a yellowish opaque pellicle. Other portions of it have a mammil- 
lary appearance on the surface. It is less transparent than the former variety, is 
less freely and completely dissolved by water, and forms a more viscid solution. It 
melts with difficulty in the mouth, and adheres tenaciously to the teeth. It is found 
in all the commercial varieties of gum, but least in that from Egypt. Its peculiari- 
ties have been ascribed to variable proportions of bassorin or cerasin associated with 
the soluble arabin. Between these two varieties of gum there are insensible grada- 
tions, so that it is not always easy to classify specimens.} 

Impurities and Adulterations. In parcels of gum arabic there are sometimes 
pieces of a dark color, opaque, and incorporated with ligneous, earthy, or other im- 

* Fehling’s Solution. 40 Gm. of crystallized cupric sulphate dissolved in 200 C.c. of water; 160 
Gm. of neutral potassium tartrate and 130 Gm. of fused sodium hydrate dissolved in 600 C.c, of 
water: mix the two solutions, dilute to 1 litre, and boil for some minutes. 

t A very handsome white gum was noticed in the market during 1876, which had the property 


of making a glairy solution with water. On allowing the mixture to stand for some days at » 
temperature of 95° C, (203° F.) it resumed its ordinary condition. ; 
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purities. The inferior are often mixed with, or substituted for, the better kinds, 
especially 1 in powder; and portions of insoluble gum, bdellium, and other concrete 
juices of unknown origin, are found among the genuine. Flour or starch is some- 
times fraudulently added to the powder, but is easily detected by the blue color which 
it produces with tincture of iodine. In consequence of the impurities and difference 
in quality, gum arabic should generally be assorted for pharmaceutic use. A foreign 
substance sometimes adheres to its surface, giving it a bitter taste, from which “it 
may be freed by washing in water.* Dextrin, broken into small fragments, has been 
mingled with parcels of gum, and may be recognized by tests already given. The 
confection sold as gum-drops, which should consist of gum and cane sugar, are fre- 
quently a mixture of glucose and gelatin. In this state they are not wholly soluble 
in cold water ; but leave, in the bottom of the vessel, a gelatinous hemispherical mass. 

Medical Properties and Uses. This gum is used in medicine chiefly as a demul- 
cent. By the viscidity of its solution, it serves to cover and sheathe inflamed sur- 
faces; and, by blending with and diluting irritating matters, blunts their acrimony. 
Hence, it is advantageously employed in catarrhal affections and irritation of the 
fauces, by being held in the mouth and allowed slowly to dissolve. Internally ad- 
ministered, it has been found useful in inflammations of the gastric and intestinal 
mucous membrane; and its employment has even been extended to similar affections 
of the lungs and urinary organs. Whether it is beneficial, in the latter cases, in any 
other manner than by the dilution resulting from its watery vehicle, is doubtful. It 
has been used as a food, but has very little if any nutritive value. In pharmacy, gum 
arabic is extensively used for the suspension of insoluble substances in water, and 
for the formation of pills and troches. Two kinds of powdered gum arabic are used, 
one a coarse powder called granulated, the other finely dusted. The granulated 
dissolves more readily in water, according to Hager, because it has lost during desic- 
eation only two per cent. of moisture, whilst in preparing the “ finely dusted’”’ powder 
the high heat necessarily used to thoroughly dry it, drives off ten.per cent. of water. 
Its easy solubility and absence of tendency to form “lumps” cause the coarse powder 
to be preferred for solutions, emulsions, ete. 

Off. Prep. Mistura Amyg edalee, U. S.; Mistura Glycyrrhizze Composita, U.S); 
Mistura Guaiaci, Br.; Mucilago ‘Acacia ; Pulvis Amygdale Comp., Br.; Pulvis 
Cretze Comp., UW. S.; Pulvis Tragacanthe Comp., Br.; Syrupus Acacie, U.S. 


ACETA. Vinegars. 
(A-CE'TA.) 

Medicated Vinegars are solutions of medicinal substances in vinegar or acetic acid. 
The advantage of vinegar as a menstruum is that, in consequence of the acetic acid 
which it contains, it will dissolve substances not readily soluble, or altogether insol- 
uble, in water alone. It is an excellent solvent of the alkaloids, which it converts 
into acetates, thereby modifying in some measure, though not injuriously, the action 
of the medicines of which they are ingredients. As ordinary vinegar contains prin- 
ciples which promote its decomposition, the Pharmacopeeias now direct the substitu- 
tion for it of diluted acetic acid. Even such preparations are apt to spoil in time ; 
and a portion of alcohol is sometimes added to contribute to their preservation. A 
small quantity of acetic ether results from this addition; the use of alcohol is 
unnecessary, and in some cases injurious, as it is liable to induce precipitation. It is 
better to prepare the vinegars in small quantities and keep them only a short time. 
The vinegars now are all made of uniform strength to represent 10 per cent. of the 
crude drug. This change made by the Committee of Revision of Pharm., 1880, is 
of doubtful utility in our opinion, particularly as in one case—that of vinegar of 

opium, the most important in the class—the difference amounts to 33 per cent. 


* M. Picciotto has proposed a method of purifying colored gum by dissolving the gum in 6 to 18 
parts of water, passing the solution through linen, and then mixing it with gelatinous alumina 
freshly precipitated. A pap-like substance is formed ; ; and the coloring matter is so fixed by the 
alumina, taat, when the mixture is placed on a linen strainer, the mucilage escapes colorless; or, 
if not entirely so at first, becomesso on a repetition of the process. The. alumina may be used a 
second time. To recover the alumina, it may be washed with hot water to separate the remaining 
gum, then treated with chlorine water, or hypochlorite of calcium, and finally washed with boiling 
water. (Jour. de Pharm, et de Chim., Juillet, 1867, p. 55.) 
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ACETUM. Br. Vinegar. 
(A-CE/TUM.) 


An acid liquid, prepared from malt and unmalted grain by the acetous fermenta- 
tion. Br. 

Acetum Crudum, Acetum Vini; Vinaigre, F.; Essig, G.; Aceto, Jt.; Vinagre, Sp. 

Vinegar is a sour liquid, the product of the acetous fermentation. Viewed chemi- 
cally, it is a very dilute solution of acetic acid containing certain foreign matters. 

The acetous fermentation may be induced in all liquors which have undergone or 
are susceptible of the vinous fermentation. Thus sugar and water, saccharine vege- 
table juices, infusion of malt, cider, and wine, may be converted into vinegar, if sub- 
jected to the action of a ferment, and exposed, with access of air, to a temperature 
between 24° C. (75° F.) and 32° C. (90° F.). During the acetous fermentation, a 
microscopic vegetable, Mycoderma (M. Aceti), develops.* By the presence and in- 
fluence of this plant, the germs of which exist in the atmosphere, alcohol sufficiently 
diluted with water is converted into acetic acid, as sugar in solution is, through the 
agency of an analogous growth, converted into alcohol. | 

Vinegar is frequently made by the German process, by which the time consumed 
In its formation is greatly abridged. A mixture is prepared of one part of alcohol 
of 80 per cent., four or six parts of water, and one-thousandth of honey or extract 
of malt, to act as a ferment. This mixture is allowed to trickle through a mass of 
beech shavings, previously steeped in vinegar, and contained in a deep oaken tub, 
called a vinegar generator. The tub is furnished near the top with a wooden dia- 
phragm perforated with numerous small holes, which are loosely filled with pack- 
thread about six inches long, prevented from slipping through by a knot at one end. 
The alcoholic mixture, heated to between 24° C. (75° F.) and 28° C. (83° F.), is 
placed on the diaphragm, and slowly percolates the beech shavings, whereby it be- 
comes minutely divided. It is essential to the success of the process that a current 
of air should pass through the tub. In order to establish this current, eight equi- 
distant holes are pierced near the bottom of the tub, forming a horizontal row, and 
four glass tubes are inserted vertically in the diaphragm, of sufficient length to pro- 
ject above and below it. The air enters by the holes below; and passes out by the 
tubes. The contact of the air with the minutely divided liquid rapidly promotes the 
acetification, which consists essentially in the oxidation of the alcohol. During the 
process the temperature rises to 37° ©. (100° F.) or 40° C. (104° F.), and remains 
nearly stationary while the process is going on favorably. The liquid is drawn off 
by a discharge pipe near the bottom, and must be passed three or four times through 
the tub, before the acetification is completed, which generally occupies from twenty- _ 
four to thirty-six hours. According to Wimmer, pieces of charcoal, about the size 
of a walnut, may be substituted for the beech shavings in the process, with the effect 
of expediting the acetification. The charcoal must be deprived of saline matter by 
diluted hydrochloric acid, and afterwards washed with water. M. Pasteur denies that 
the more rapid acetification produced by enlarging the surface of contact with the 
atmosphere by means of packthread, beech shavings, etc., is owing to the direct 
influence of the air, and ascribes it to the presence of mycoderms upon the surface 
of these substances. 

In his Etudes sur la Vinaigre, published in 1862, Pasteur proposed to substitute 
for the German process the sowing of the mycoderm upon the surface of a mixture 
of wine and vinegar, or of water, alcohol (2 per cent.) and acetic acid (1 per cent.), 
adding alcohol daily in small quantities after about tialf that contained in the original 
liquid had been converted into acetic acid, until a vinegar of sufficient strength was 

* The mycoderm exists in two forms, which may be different plants or different forms of one plant, 
but allihave:the, power of acetification. Inone case the pellicle consists of extremely small globules 
(mierococei) in contiguous rows, or finally enveloped in a glue-like mass. In other instances rod- 
like forms (bacilli) make up the mycoderm; these vary much in size. The relations of these or- 
ganisms to other plants are uncertain. Pasteur considers that they are distinct organisms, but 
Turpin, Berkeley, and other observers believe that they consist of the mycelium of Pentetllium 
glaucum, vegetating actively and increasing also by crops of conidia or gemma. The action of the 


myecoderm seems'to be an oxidizing one, so that when the supply of alcohol fails the plant proba- 
‘bly grows .atithe.expense.of :the acetic acid, converting it into carbonic acid and water. 
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produced. In 1869, Beton-Laugier announced that he had succeeded in carrying 
out this process, and in 1870 he received a prize from the Société d’ Encouragement 
de |’Industrie National. Recently Mr. Emanuel Wurm has further elaborated this 
French process with asserted great success (for details, see P. J. 7r., xi. 133). 

In England, vinegar is made from the infusion of malt by the German process, 
which is said to have originated with Mr. Ham, of Bristol, England, as early as 1822. 
The fermented wort is made to fall in a shower upon a mass of fagots of birch twigs, 
occupying the upper part of a large vat, and, after trickling down to the bottom, is 
pumped up repeatedly to the top, to be again allowed to fall, until the acetification 
is completed. This mode of oxidizing the alcohol in the fermented wort has the ad- 
vantage of rendering insoluble certain glutinous and albuminous principles, which, 
if not removed, would cause a muddiness in the vinegar, and make it liable to spoil. 

In the United States, vinegar is often prepared from cider. When itis made on 
a large scale, the cider is placed in barrels with their bung-holes open, which are ex- 
posed during the summer to the heat of the sun. The acetification is completed in 
the course of about two years. The progress of the fermentation, however, must be 
watched ; and, as soon as perfect vinegar is formed, it should be racked off into clean 
barrels. Without this precaution, the acetous fermentation would run into the putre- 
factive, and the vinegar be spoiled. Cider vinegar contains no aldehyd. It contains 
malic acid, and therefore yields a precipitate with acetate of lead. The want of such 
a precipitate indicates that the supposed cider vinegar is a manufactured substitute, 
although a fictitious article might yield a similar precipitate. 

Vinegar may be clarified, without impairing its aroma, by throwing about a tum- 
blerful of boiling milk into from fifty to sixty gallons of the liquid, and stirring the 
mixture. This operation has the effect at the same time of rendering red vinegar pale. 

The series of changes which occur during the acetous fermentation is called acett- 
jication. During its progress, there is a disengagement of heat; the liquor absorbs 
oxygen and becomes turbid; and filaments form, which are observed to move in 
various directions, until, finally, upon the completion of the fermentation they are 
deposited in a mass of a pultaceous consistence. The liquor now becomes transparent, 
its alcohol has disappeared, and acetic acid has been formed in its place. How is 
this change of alcohol into acetic acid effected? Liebig supposes that it takes place 
in consequence of the formation of aldehyd, into which the alcohol is changed by 
the loss of a part of its hydrogen. The alcohol, consisting of two atoms of carbon, 
six of hydrogen, and one of oxygen, loses two atoms of hydrogen through the in- 
fluence of the atmosphere, and becomes aldehyd, composed of two atoms of carbon, 
four of hydrogen, and one of oxygen. ‘This, by the absorption of one atom of 
oxygen, becomes two atoms of carbon, four of hydrogen, and two of oxygen; that 
is, acetic acid (C,H,O,OH). Thus the conversion of alcohol into acetic acid con- 
sists in, first, the removal of two atoms of hydrogen, and afterwards the addition of 
one atom of oxygen. The following equation represents this change: 

C,H,O + O=C,H,O + H,O 
, C,H,O + O= C,H,O.,,. 

Aldehyd is a colorless, very inflammable, ethereal liquid, having a pungent taste 
and smell. Its density is 0-79. It absorbs oxygen gradually, and is thus converted 
into acetic acid, as just stated. Its property of absorbing oxygen gives it a reducing 
power like that possessed by glucose. Hence, it responds to Trommer’s test for 
glucose (page 16). A few drops of solution of sulphate of copper are added to the 
solution suspected to contain aldehyd, and then a solution of potassa in excess. 
The liquid is next heated nearly to the boiling point, which will cause the precipi- 
tation of red suboxide of copper, if aldehyd be present. The name aldehyd alludes 
to its relation to alcohol, alcohol dehydrogenated. Its aqueous solution is decom- 
posed by caustic potassa, with formation of aldehyd resin. This is a soft, light-brown 
mass, which, heated to 100° C. (212° F.), gives off a nauseous soapy smell. 

Properties. Vinegar, when good, is of an agreeable penetrating odor, and pleasant 
acid taste. According to Magnes Lahens, wine vinegar always contains a little alde- 
hyd. The better sorts of vinegar have a grateful aroma, probably due to the presence 
of an ethereal substance, perhaps acetic ether. The color of vinegar varies from 
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pale yellow to deep red. When long kept, especially if exposed to the air, it becomes 
ropy, acquires an unpleasant smell, putrefies, and loses its acidity.*. 

The essential ingredients of vinegar are acetic acid and water ; but, besides these, 
it contains various other substances, derived from the particular vinous liquor from 
which it may have been prepared. Among these may be mentioned, coloring mat- 
ter, gum, starch, gluten, sugar, a little alcohol, and frequently malic and tartaric 
acids, with a minute proportion of alkaline and earthy salts. Vinegar should be 
devoid of lead and copper and of free sulphuric acid, as shown by its not being dis- 
colored by sulphuretted hydrogen, and yielding no precipitate, when boiled with a 
solution of chloride of calcium; and of such a strength that a fluidounce would 
require, for saturation, not less than thirty-five grains of bicarbonate of potassium. 
After saturation it should be free from acrid taste, indicating the absence of acrid 
substances, the taste of which may have been concealed by that of the acetic acid. 

Maut VINEGAR (Acetum Britannicum) has a brown color, and a sp. gr. from 1-006 
to 1-019. The strongest kind, called proof vinegar, contains from 4:6 to 5 per cent. 
of acetic acid. That of British manufacture usually contains sulphuric acid, which 
the manufacturer is allowed by law to add in a proportion not exceeding one part in 
a thousand. This addition was at one time thought necessary to preserve the vine- 
gar; but it is now admitted that, if the vinegar be properly made, it does not require 
to be thus protected. . 

As ordered by the British Pharmacopeeia, “it has a sp. gr. of 1:017 to 1:019 ; one 
fluidounce of it (445-4 grains) requires at least 402 grain-measures of the volumetric 
solution of soda for neutralization, corresponding to 4°6 per cent. of anhydrous acetic 
acid.+ If ten minims of solution of chloride of barium be added to a fluidounce of 
the vinegar, and the precipitate, if any, be separated by filtration, a further addition 
of the test will give no precipitate. Sulphuretted hydrogen causes no change of 
color.” Br. The chloride of barium test admits the presence of 1 part in 1000 of 
sulphuric acid. The non-action of sulphuretted hydrogen indicates the absence of 
metals generally. 

WinE VINEGAR (Acetum G'allicum) is nearly one-sixth stronger than pure malt 
vinegar. It is of two sorts, the white and the red, according as it is prepared from 
white or red wine. White wine vinegar is usually preferred, and that made at Orleans 
is the best. Med wine vinegur may be deprived of its color, and rendered limpid, 
by being passed through animal charcoal. 

DISTILLED VINEGAR (Acetum Destillatum ; Vinaigre distillé, Oxéolat simple, Fr.; 
Destillirter Essig, G.) was officinal in the U. S. Pharmacopeeia, 1870, and was pre- 
pared by obtaining seven pints of distillate from eight pints of vinegar placed in a 
glass retort, one pint left in the retort retaining the fixed impurities, salts, ete. 
One hundred grains should saturate not less than seven and six-tenths grains of 
potassium bicarbonate. It should be wholly volatilizable by heat, yield no precipi- 
tate with acetate of lead or nitrate of silver, nor change color upon the addition of 
sulphuretted hydrogen or ammonia. If silver be digested with it and hydrochloric 
acid afterwards added, no precipitate is produced. Although preferred by some phar- 

* It is well known that, in certain kinds of vinegar, little eel-like animals, Anguillula Aceti, may 
be seenin great numbers. Their origin was unknown, until they were shown by M. Dayaine to 
be developed in most fruits, as the apple, plum, peach, cherry, etc., in great numbers, and thus 
their presence in cider vinegar can easily be explained. These little animals need air for their sup- 
port; and a curious contest may sometimes be noticed between them and the mycoderms upon the 
surface, which, as they tend to consume all the oxygen absorbed, the little eels combine their efforts 
to submerge, so as to expose the liquid freely to the air. They often in the French process inter- 
fere with the development of the vinegar, but are readily killed by exposing the liquid to a tem- 
perature of 60° C, (128° F.); or sometimes boracic acid is added. 

fT Dr. Carl Jehn published in Archiv der Pharmacie, May, 1877 (N. R., August, 1877), a sim- 
ple method of determining the percentage of acetic acid in vinegar. A quantity of sodium or 
potassium bicarbonate is placed in a glass jar, provided with a tightly fitting rubber stopper, carrying 
a glass tube for conducting off the gas. An open vial containing 10 C.c. of the vinegar to be as- 
sayed is placed inside the jar upon the sodium bicarbonate, the stopper is inserted, and by inclining 
the jar the vinegar flows out, decomposing the bicarbonate. The resulting gas passes through the 
glass tube into a vessel of water, and by the pressure which the gas exerts upon the surface of the 
water it displaces a portion of the latter, which flows through an outlet into a graduated cylinder. 


The divisions of the latter are so arranged as to indicate at once the percentage of anhydrous 
acetic acid. 


‘PART I. Acetum.—Acetum Cantharidis. 21 


macists in making medicated vinegars, it is now usually substituted by diluted aceti¢ 
acid. 

Adulterations. The principal foreign substances which vinegar is liable to con- 
tain, are sulphuric and sulphurous acids, certain acrid substances, and copper and 
lead, derived from improper vessels used in its manufacture. Tin has been found in it 
after standing a short time in tin vessels. Hydrochloric and nitric acids are but rarely 
present. A test said to have been discovered by Chevallier (A. J. P., April, 1872) 
is as follows. Put an ounce of the suspected vinegar into a small porcelain capsule, 
over a water-bath, and evaporate to about half a drachm, or to the consistence of a 
thin extract. When cool, add half a fluidounce of stronger alcohol, and thoroughly 
triturate. The free sulphuric acid, if present, will be taken up by the alcohol to the 
exclusion of any sulphate. Filter the alcoholic solution, add one fluidounce of distilled 
water, evaporate off the alcohol, and filter. Acidulate the filtrate with hydrochloric 
acid, add a few drops of a solution of chloride of barium, and a white precipitate of 
sulphate of barium will result if the sample of vinegar has been adulterated with sul- 
phuric acid. Other methods are described by O. Hehner (Arch. der Pharmacie, 
May, 1877), see A. J. P., May, 1877, Nessler (Pharm. Cent. Halle, No. 40, 1877), 
Chem. and Drug., April 14,1877, The Analyist, 1877, p. 163, N. R., Feb. 1878, F. 
Masset (Jour. de Pharm. d’ Anvers, 1879, p. 88), A. J. P., Feb. 1880. 

Chloride of barium is not a suitable test for the presence of sulphuric acid ; as it will 
cause a precipitate with sulphates, which are often found in vinegar when no free 
sulphuric acid is present. The evaporation of a sample of vinegar in contact with a 
piece of white sugar or on white paper will show the presence of free sulphuric acid 
by the charring which ensues. Hydrochloric acid may be discovered by adding to a 
distilled portion of the suspected vinegar a solution of nitrate of silver, which will 
throw down a curdy white precipitate, insoluble in nitric acid. If nitric acid be 
present, an improbable impurity, it may be detected by producing a yellow color, 
when the suspected vinegar is boiled with indigo. The acrid substances usually 
introduced into vinegar are red pepper, long pepper, pellitory, grains of paradise, 
and mustard seed. These may be detected by evaporating the vinegar to an extract, 
which will have an acrid, biting taste, if any one of these substances be present. 
By far the most dangerous impurities in vinegar are copper and lead. The former 
may be detected by a brownish precipitate on the addition of ferrocyanide of potas- 
sium to the concentrated vinegar; the latter, by a blackish precipitate with sulphu- 
retted hydrogen, and a yellow one with iodide of potassium. Pure vinegar is not 
discolored by sulphuretted hydrogen. According to Chevallier, wine vinegar, which 
has been strengthened with acetic acid from wood, sometimes contains a minute 
proportion of arsenic. This is probably derived from arseniferous sulphuric acid, 
employed in preparing the acetic acid. 

Medical Properties, Vinegar acts as a refrigerant and diuretic. With this view 
it is added to diluent drinks in inflammatory fevers. It is sometimes used against 
seat-worms, and for other purposes, as a clyster, diluted with twice or thrice its bulk 
of water. Externally it is employed as a fomentation in bruises and sprains; it is a 
very valuable remedy in dermatitis from exposure to the sun. Diluted with water, 
it forms the best means of clearing the eye from small particles of lime. Its vapor 
is inhaled in certain states of sore throat, and it is diffused through sick-rooms 
under the impression that it destroys unwholesome effluvia, though, in fact, it has 
little other effect than to cover unpleasant smells. The dose is from one to four 
fluidrachms (3:75-15 C.c.); as a clyster, the quantity used is one or two fluidounces 
(30-60 C.c.). 

Off. Prep. Emplastrum Cerati Saponis, Br. 


ACETUM CANTHARIDIS. Br. Vinegar of Cantharides. 
. (A-CE/TUM CAN-THAR'I-DIS.) 
Vinaigre cantharidé, Fr.; Canthariden-Essig, G. 
“Cantharides, in powder, two ounces [Avoirdupois]; Glacial Acetic Acid two 
fluidounces [Imperial measure]; Acetic Acid eighteen fluidounces [Imp. meas.], or 
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a sufficiency. Mix thirteen fluidounces of the Acetic Acid with the Glacial Acetic 
Acid, and digest the Cantharides in this mixture for two hours at a temperature of 
200°; then transfer the ingredients, after they have cooled, to a percolator, and, when 
the liquid ceases to pass, pour five fluidounces of Acetic Acid over the residuum in 
the apparatus. As soon as the percolation is complete, subject the contents of the 
percolator to pressure, filter the product, mix the liquids, and add sufficient acid to 
make one pint [Imp. meas.].” Br. 

This preparation was formerly officinal in all the Pharmacopeeias of the British 
Islands; but it was omitted in the first British Pharmacopoeia, to be resumed in the 
present. The mode of preparation differs mainly in the partial substitution of percola- 
tion for maceration and expression. The addition of the glacial to the officinal acetic 
acid is simply to increase the strength of the latter. 

This preparation is intended exclusively for external use, as a speedy epispastic. 
It is said, when lightly applied by a brush, to act as a rubefacient ; and, when rubbed 
freely upon the skin for three minutes, to be followed, in two or three hours, by full 
vesication. The pain produced by the application, though more severe, is also more 
transient than that occasioned by the blistering cerate. From experiments made by 
Mr. Redwood, it may be inferred that the old Acetum Cantharidis of the London 
Pharmacopoeia, which was prepared by maceration without heat, proved epispastic 
chiefly if not exclusively in consequence of its acetic acid, and that it contained little 
of the active principle of the flies. (P. J. Tr., Oct. 1841.) Prof. Procter found that, 
by digestion at a temperature of 100° C. (212° F.), the active principle of the flies 
is readily taken up by officinal acetic acid, though a portion of the cantharidin is de- 
posited upon cooling. (A. J. P., xxiv. 299.) It would seem, therefore, that the vine- 
gar of Spanish flies would be best prepared with the aid of heat; and, to a certain 
extent, this advantage is enjoyed in the present process.* 


ACETUM LOBELLZ. U.S. Vinegar of Lobelia. 
(A-CK/TUM LO-BE/LI-2.) 

Vinaigre de Lobélie enflée, F’r.; Lobelien-Essig, G. 

“ Lobelia, in No. 30 powder, ten parts [or one and three-fourths ounces av.]; 
Diluted Acetic Acid, a sufficient quantity, To make one hundred parts [or one pint]. 
Moisten the powder with jive parts [or one fluidounce] of Diluted Acetic Acid, 
pack it firmly in a conical glass percolator, and gradually pour Diluted Acetie Acid 
upon it until one hundred parts [or one pint] of filtered liquid are obtained.” U.S. 

Vinegar of Lobelia may also be prepared by macerating the powder in one pint 
of Diluted Acetic Acid for seven days, expressing the liquid, and filtering through 


aper. 
: Vinegar of Lobelia has been reduced about 20 per cent. in strength by the above 
process in order to make the vinegars conform to the 10 per cent. rule adopted by 
the Committee of Revision of the last Pharmacopeeia. 

This is a good preparation of lobelia, and might well be formed into a syrup by the | 
addition of sugar, as in the syrup of squill. It has the advantage that acetic acid gives ~~~ 


* The vinegar of colehicum (acetum colchici) was omitted in the U.S. Pharmacopeia, 1870, 
although a very active preparation. The following is the article on it in the 14th edition of the U.S. 
Dispensatory. ‘Take of Colchicum Root, in fine powder, two troyounces ; Diluted Acetic Acid a 
sufficient quantity. Moisten the powder with a fluidounce of Diluted Acetic Acid, allow it to stand 
for half an hour, pack it firmly in a conical glass percolator, and gradually pour upon it Diluted 
Acetic Acid until the filtered liquid measures two pints. Vinegar of Colchicum may also be pre- 
pared by macerating the Colchicum Root, in moderately fine powder, with two pints of Diluted 
Acetic Acid, in a close glass vessel, for seven days; then expressing the liquid, and filtering 
through paper.” 

Vinegar is an excellent solvent of the active principle of colchicum; and the alkaloid of the 
latter loses none of its efficacy by combination with the acetic acid of the former. Of the two 
formulas above given, the first, directing percolation, is much preferable to the second, permitting 
maceration, if performed by competent hands; and the same remark will apply to all the medi- 
cated vinegars in which an alternative formula is given. 

Medical Uses. This preparation has been extolled as a diuretic in dropsy, and may be given in 
gout, rheumatism, and neuralgia; but the wines of colchicum are usually preferred. It is recom- 
mended by Scudamore to be given in connection with magnesia, so as to neutralize the acetic acid 
of the menstruum. The dose is from thirty drops to two fluidrachms (1°9-7°5 C.c.). 
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stability to the alkaloid, which is very liable to decomposition, especially under the 
influence of heat. It may be used for all the purposes for which lobelia is given, either 
in substance or tincture, as in asthma, spasmodic catarrh, and catarrhal croup, in 
which it may often be advantageously conjoined with the syrups of seneka and squill. 
For these purposes the dose for an adult is from thirty minims to a fluidrachm 
(2-3°75 C.c.), repeated three or four times a day, or more frequently if required. 
In the paroxysm of spasmodic asthma one or two fluidrachms (3:75-7:50 C.c.) may 
be given every two or three hours till relief is obtained. The emetic dose would 
be half a fluidounce (15 C.c.). 


ACETUM OPII. U.S. Vinegar of Opium. 
(A-CE/TUM 0/PI-I.) 

Black Drop; Vinaigre d’Opium, Fr.; Opium-Essig, @. 

** Powdered Opium, ten parts [or two ounces av.]; Nutmeg, in No. 30 powder, 
three parts [or two hundred and sixty grains]; Sugar, twenty parts [or four ounces 
av.]; Diluted Acetic Acid, a sufficient quantity, To make one hundred parts [or 
eighteen fluidounces.] Macerate the Opium and Nutmeg in fifty parts [or in nine 
fluidounces] of Diluted Acetic Acid for twenty-four hours. Put the mixture into a 
conical glass percolator, and return the percolate until it passes clear. Then gradually 
pour on Diluted Acetic Acid until evghty parts [or one pint] of liquid are obtained. 
In this dissolve the Sugar by agitation without heat and strain.” U.S. 

Many will doubtless prefer to make this preparation entirely by maceration. This 
may be done by placing the powder in a suitable bottle and pouring on the diluted 
acetic acid, agitating frequently, after allowing the maceration to proceed seven days, 
expressing and filtering. The vinegar of opium was introduced into the Pharma- 
copeeias as an imitation of or substitute for a preparation which has been long in 
use under the name of Lancaster or Quaker bluck drop, or simply black drop. 
The formula of the first edition of the U.S. Pharmacopeeia was so deficient in pre- 
cision, and so uncertain in its results, that it was abandoned in the second edition ; 
but, as these objections were obviated in a process by Mr. Charles Ellis (A../. P., vol. 
ii. p. 202), it was deemed proper to restore it to its officinal rank at the subsequent 
revision of the Pharmacopeeia. The preparation has, we think unfortunately, been 
omitted in the British Pharmacopceia with most of the other vinegars. The ad- 
vantages of the black drop over laudanum are, probably, that disturbing principles con- 
tained in opium and soluble in alcohol are left behind by the aqueous menstruum 
employed ; while the meconate of morphia is converted by the acetic acid into the 
acetate. : In the original process, published by Dr. Armstrong, who found it among 
the papers of a relative of the proprietor in England, verjuice, or the juice of the wild 
crab, was employed instead of vinegar. Other vegetable acids also favorably modify 
the narcotic operation of opium; and lemon-juice has been employed in a similar 
manner with vinegar or verjuice, and perhaps not less advantageously. For the 
process officinal in first edition U.S. Pharm., see 14th edition U.S. Dispensatory. 

The vinegar of opium may sometimes be advantageously used when opium itself, 
or the tincture, occasions headache, nausea, or nervous disorder. It exhibits all the 
anodyne and soporific properties of the narcotic, with less tendency to produce these 
disagreeable effects. Thestrength of this preparation has been more sertously altered 
than that of any other of the vinegars; it is now, in opium strength, one-third weaker 
than the black drop formerly officinal. One grain of opium was contained in 6:4 
minims or 6°65 grains of the former black drop, whilst now one grain is contained 
in 9-6 minims or 10 grains of the present preparation. Formerly black drop was 
double the strength of laudanum ; it has now the same strength. This alteration is 
in our opinion absolutely unjustifiable, and, if the preparation were more frequently 
used, would very probably lead to loss of life. It would be well for the present to 
note upon prescriptions after Acetum Opii, [ U. S. P., 1880,] as a safeguard, and to 
revise the dose accordingly. The dose may be stated at from ten to fifteen drops or 
minims (0°60 to 1 C.c.) of the vinegar of opium (Pharm., 1880). 
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ACETUM SANGUINARL&. U.S. Vinegar of Sanguinaria. 
(A-CE/TUM SAN-GUI-NA/RI-Z.) 

Vinaigre de Sanguinaire, F.; Blutwurzel-Essig, @. 

‘ Sanguinaria, in No. 30 powder, ten parts [or one and three-fourths ounces av. |; 
Diluted Acetic Acid, a sufficient quantity, to make one hundred parts [or one pint]. 
Moisten the powder with jive parts [or one fluidounce] of Diluted Acetic Acid, 
pack it firmly in a conical glass percolator, and gradually pour Diluted Acetic Acid 
upon it until one hundred parts [or one pint] of filtered liquid are obtained.” U.S. 

Vinegar of Sanguinaria may also be prepared by macerating the powder in one 
pint of Diluted Acetic Acid for seven days, expressing the liquid, and filtering 
through paper. 

This preparation is now 20 per cent. weaker than the vinegar of bloodroot of the 
Pharmacopeia of 1870. It is efficient, and of a deep-red color. On standing, a 
deposit is always noticed upon the sides of the vessel containing it, and the color 
pales; the cause of this is unknown, as, according to the late Prof. Procter, the 
change is independent of the acetate of sanguinarina, which is formed in the pro- 
cess. (A. J. P., May, 1864, p. 210.) A syrup may be formed from this vinegar 
by the addition of sugar, as in the syrup of squill. The dose of the vinegar of 
bloodroot as an emetic is three or four fluidrachms (11:25-15 C.c.) ; as an alterative 
and expectorant, from fifteen to thirty drops or minims (0°9-1'9 C.c.). It has been 
used as a local remedy in ringworm and other cutaneous diseases, and has been 
found by Dr. R. G. Jennings efficient as a gargle in the sore throat of scarlet fever. 


ACETUM SCILLE. U.S., Br. Vinegar of -Squill. 
(A-CE/TUM SCIL/L&.) 

Vinaigre scillitique, #’.; Meerzwiebel-Essig, G. 

‘ Squill, in No. 30 powder, ten parts [or one and three-fourths ounces av.]; Di- 
luted Acetic Acid, a sufficient quantity, To make one hundred parts [or one pint]. 
Moisten the powder with thirty parts [or five fluidounces] of Diluted Acetic Acid, 
and, after the mixture has ceased to swell, transfer it to a conical glass percolator, 
pack it carefully, and gradually pour Diluted Acetic Acid upon it until one hundred 
parts [or one pint] of filtered liquid are obtained.” US. 

Vinegar of Squill may also be prepared by macerating the Squill with one pint of 
Diluted Acetic Acid for seven days, expressing the liquid, and filtering through paper. 

“Take of Squill, bruised, two ounces and a half [avoirdupois]; Diluted Acetic 
Acid, one pint [Imperial measure] ; Proof Spirit, one and a half fluidounce [Imp. 
meas.]. Macerate the Squill in the Acetic Acid for seven days, then strain with 
expression, add the Spirit to the strained liquor, and filter.” Br. 

The process now officinal differs from that of the Pharmacopeeia of 1860 in allow- 
ing the mixture to swell before being transferred. As pointed out by Prof. Procter 
(A. J. P., 1864, p. 298), the old process was rendered nugatory by the tendency of 
the squill to swell into an adhesive mass in the percolator. 

This was formerly an officinal of the Lond., Ed., and Dub. Colleges, but was 
omitted as a distinct preparation in the first British Pharmacopeeia, being retained 
simply as the first step in the preparation of the syrup; but it has been introduced 
into the present edition. As vinegar of squill is apt tobe injured by keeping, it 
should be prepared frequently, and in small quantities, as wanted for use. The 
British preparation is a trifle stronger than that of the U.S. P. 1880. The spirit 
added to it in the British formula seems to be of no use as a preservative, for 
which it was intended.* In the German Pharmacopeeia one part of squill is macer- 
ated in a mixture of nine parts of pure vinegar and one part of alcohol for three 
days, shaking frequently, expressing, and filtering. In the Codex twelve parts of 
white vinegar are used to macerate one part of squill for eight days. The Vinegar 

* Mr. E. Gregory (Can. Pharm. Journ., Oct. 1875, and A. J. P., Dec. 1875) has experimentally 
shown that the proof spirit ordered by the British formula is ‘“ worse than useless,” for the sam- 


ples prepared by him with this addition did not withstand exposure to heat and light as well as 
those made without spirit. é 
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is employed chiefly in preparing the syrup. Upon standing, it deposits a precipi- 
tate, consisting, according to Vogel, of citrate of calcium and tannic acid. 

Medical Uses. This preparation has all the properties of the squill in substance, 
and is occasionally prescribed, but the syrup is usually and very properly preferred. 
The dose is from fifteen minims to a fluidrachm (1-3°75 C.c.); but the latter quan- 
tity would be apt to nauseate. It should be given in cinnamon-water, mint-water, 
or other aromatic liquid calculated to conceal its taste and obviate nausea. 


Off. Prep. Oxymel Scillee, Br.; Syrupus Scille, TS. 
ACIDUM ACETICUM. U.S., Br. Acetic Acid. 


(AQ’I-DUM A-CET'I-CUM.) 

Acidum Aceticum Dilutum, P.@.; Acetum Concentratum; Acide acétique, Fr. ; Verdiinnte 
Essigsiure, G. 

“A liquid, composed of 36 per cent. of absolute acetic acid (HC,H,0,; 60.— 
HO, C,H,0,; 60), and 64 per cent. of water.” U.S. Anacid liquid prepared from 
wood by destructive distillation and subsequent purification. 100 parts by weight 
contain 33 parts of the acetic acid, HOC,H,0,, corresponding to 28 parts of an- 
hydrous acetic acid, C,H,O,. Br. 


ACIDUM ACETICUM DILUTUM. U.S., Br. Diluted Acetic Acid. 
(AG'I-DUM A-CET'I-CUM DI-LU/TUM.) 


Acetum purum, Acetum destillatum, P.G@.; Acide acétique dilué, Fr.; Reiner Essig., G. 


Contains 6 per cent. of absolute acetic acid, HC,H,O,, sp. gr. 10083. U.S. 
ACIDUM ACETICUM GLACIALE. U.8., Br. Glacial Acetic Acid. 


HC; H; 023 60. (AG'I-DUM A-CET'J-CUM GLA-CI-A’LE.) HOC4H303; 60. 

Acidum Aceticum, P.G.; Acidum Aceticum Concentratum; Acetum glacialé, Acide acétique 
concentré, Esprit de vinaigre, Vinaigre glacial, F’r.; Essigsiure, Eisessig, G. 

Nearly or quite absolute acetic acid, U. S.; concentrated acetic acid, corresponding 
to at least 84 per cent. of anhydrous acid, C,H,O,. Br. 

Three strengths of acetic acid are now officinal in the U.S. and British Pharma- 
copeias. These are Acidum Aceticum Glaciale, of sp. gr. 1:056 to 1:058, U.S., 
1-065 to 1:066, Br., Acidum Aceticum, of sp. gr. 1:048, U. S., and 1:044, Br., and 
Acidum Aceticum Dilutum, sp. gr. 1:0083, U7. S., and 1:006, Br. 

We shall consider these grades separately, in the order of their strength. 

AcipuM ACETICUM GLACIALE. A process for this preparation was given in 
the British Pharmacopeia of 1864, which consisted in first heating acetate of 
sodium so as to drive off all its water of crystallization, then, after cooling, distilling 
it with concentrated sulphuric acid, and, finally, if the resulting acetic acid, upon 
being tested with a mixture of solution of iodate of potassium and a little mucilage 
of starch, was found to contain sulphurous acid, agitating the distilled acid with per- 
fectly dry black oxide of manganese, and again distilling. The object of the process 
was to furnish an acid of the maximum strength. But, on trial, it was not found 
to be satisfactory, as the resulting acid was not truly glacial, and always contained 
sulphurous acid. (C. H. Wood, P. J. 7'r., July, 1867, p.17.) The following modi- 
fication of the process does, however, yield a pure product. After the crystallized 
salt has been fused in an iron dish in its own water of crystallization, and has dried 
out, by increased heat it is again brought to fusion, whereby, if the heat applied be 
not too strong, no acid is decomposed or vaporized. The anhydrous salt is then 
treated with half a molecule of sulphuric acid (for 82 parts anhydrous acetate 49 
parts of strongest sulphuric acid), which according to Mohr, NV. Rep. Phar., 22, p. 
28 (1873), and Buchner, NV. Rep. Phar., 22, p. 32 (1873), suffices, instead of twice 
the amount, usually employed. No sulphurous acid is liberated in this case. A 
process to be followed on a large scale, practically the counterpart of this, is given 
in a foot-note, page 18, 14th ed. U.S. Dispensatory. 

Acetic acid of maximum strength may also be obtained by distilling acid potassium 
acetate at a heat between 199° C. (390° F.) and 299°C. (570° F.). One molecule of 
monohydrated acetic acid distils over, and neutral acetate of potassium is left. The 
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acid acetate may be formed by evaporating a mixture of the neutral acetate with an 
excess of watery acetic acid. In this process, the same acetate of potassium serves 
repeatedly for conversion into acid acetate, and subsequent decomposition. This 
process is said to be employed by manufacturers on a large scale in some parts of 
the continent of Europe. It originated with M. Melsens. 

Acipum Aceticum, U.S., Br. (Sp. gr. 1:048, U. S., 1:044, Br.) <Acetie Acid. 
This is the acid resulting from the purification of the crude acetic acid obtained by 
the destructive distillation of wood. It is the acid most useful to the apothecary. 
As this grade of acid has its source in the impure acetic acid, obtained by the 
destructive distillation of wood, it will be proper to premise some account of the 
crude acid, called crude pyr oligneous acid. 

Wood, when charred, yields many volatile products, among which are an acid 
liquor, an empyreumatic oil, and tar containing creasote and some other proximate 
principles. When the carbonization is performed in close vessels, these products, 
which are lost in the ordinary process of charring, may be collected, and, at the same 
time, a large amount of charcoal be obtained. 

The carbonization of wood in close vessels, with a view to the collection of the 
condensible products, was first practised by Molleret in France. The apparatus em- 
ployed at Choisy, near Paris, is thus described by Thenard. It consists of—1st, a fur- 
nace with a movable top; 2d, a strong sheet-iron cylinder, standing upright, suffi- 
ciently capacious to contain a cord of wood, and furnished with a sheet-iron cover ; 
3d, a sheet-iron tube, proceeding horizontally from the upper and lateral part of the 
cylinder to the distance of about a foot; 4th, a copper tube connected with the last, 
which is bent in such a manner as to plunge successively to the bottom of two casks 
filled with water, and, after rising out of the second, is bent back, and made to ter- 
minate in the furnace. At the bottom of each cask, the tube dilates into a ball, from 
the under part of which another tube proceeds, which, passing water-tight through 
the cask, terminates above a vessel intended to receive the condensible products. 

The sheet-iron cylinder, being filled with wood, in the state of billets, or, as some 
prefer, in that of sawdust, and closed by luting on its cover with fire-clay, is let down 
into the furnace by the help of a crane. The fire is then applied; and, when the 
process is completed, the cylinder is removed by the same means, to be replaced by 
another. During the carbonization, the volatile products are received by the tube; 
and those which are condensible, being an acid liquor and tar, are condensed by the 
water in the casks, and collect in the lower bends of the tubes, from which they run 
into the several recipients; while the incondensible products, being inflammable gases, 
are discharged into the furnace, where, by their combustion, they assist in maintain- 
ing the heat. Hight hundred pounds of wood afford, on an average, thirty-five 
gallons of acid liquor, weighing about three hundred pounds. 

This is the crude pyroligneous acid, sometimes called pyroligneous vinegar. It is 
a dark-brown liquid, having a strong smoky smell, and consists of acetic acid, diluted 
with more or less water, and holding in solution chiefly tar and empyreumatic oil, 
with pyroxylic spirit, and probably a small proportion of creasote. It is from this 
crude acid that the U.S. and British acetic acid, corresponding to the acetic acid of 
commerce, is obtained. The purification is effected as follows. The acid is saturated 
with milk of lime, whereby acetate of calcium is formed in solution, and a good 
deal of the tarry matter precipitated. The solution of acetate of calcium is then 
mixed with a concentrated solution of sulphate of sodium, and, by double decompo- 
sition, acetate of sodium is formed in solution, and sulphate of calcium precipitated. 
The solution of acetate of sodium is next subjected to evaporation, during which 
further impurities that separate on the surface are skimmed off. The solution, being 
duly concentrated, is set aside to crystallize ; and the impure salt thus obtained, after 
having been partially purified by solution and recrystallization, is fused in an iron 
vessel, stirred until it dries, and, the heat being carefully raised, subjected to incip- 
ient carbonization, whereby remaining empyreumatic matters are carbonized, with 
little damage to the salt. The mass is then dissolved in water, and the solution, being 
strained and recrystallized, furnishes pure acetate of sodium. (See Sodii Acetas.) 
Finally, this salt, distilled with from 34 to 35 per cent. of its weight of sulphurie 
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acid, yields the acetic acid of commerce, the residue being sulphate of sodium, which 
is reserved for decomposing fresh portions of acetate of calcium. The acid has still 
an empyreumatic flavor, which is removed by filtering it through animal charcoal.* 

A much finer grade of acetic acid is now made (1882) by Dr. EK. R. Squibb by an 
improvement on the process of Schwartz, the principal feature being the careful 
regulation of the heat, whereby the excessive charring of the wood is prevented and 
the formation of the tarry substances so reduced as to leave the acetic acid almost 
entirely free from empyreuma. The retorts, which are rectangular in shape, are sup- 
ported by wheels secured to shafts, rotating in bearings connected with the sides, and 
are run upon car tracks into the ovens, after they have been loaded with small billets 
of oak wood from the transfer car, in an ingenious and simple manner. In the con- 
struction of the ovens, care is taken to economize the fuel and to secure control of 
the temperature by the use of corrugated bottoms to the retorts and dampers in the 
flues ; when necessary the vapors are condensed in earthenware air condensers. Hx- 
perience has shown that the production and liberation of acetic acid take place at a 
considerably lower temperature than that sufficient to convert the wood into charcoal, 
and, indeed, the wood which is removed from the retorts after the operation is over 
is sold as kindling wood, and has the color of black walnut. The crude acetic acid 
does not require the tedious method of purification usually employed, but is treated 
with soda ash, forming acetate of sodium, which is decomposed by sulphuric acid, 
and the acetic acid recovered in a purified condition by distillation. 

The sp. gr. of the different acetic acids increases with their strength up to the 
density of 10748 (maximum), after which it decreases until it reaches 10553, the 
density of the strongest acid (glacial acid). 

But it will be noticed by an examination of the following table of Oudemans + 
that the specific gravity of the glacial (100 per cent.) and the 43 per cent. acid is 
practically the same, and the 80, 79, 78, 77 per cent. acids have exactly the same 
density, the variations between 67 and 89 per cent. being very slight. It will thus 
be seen that specific gravity cannot be relied upon as a criterion for strength. The 
glacial acid may, however, be distinguished from the 43 per cent. acid by adding 10 
per cent. of water, when, if the density increases, the specimen is the stronger acid. 


Percentage of Absolute Acetic Acid in Acetic Acid of Different Densities. 
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Per Ct. Sp. Gr. Per Ct.| Sp. Gr. Per Ct.| Sp. Gr. Per Ct. Sp. Gr. |} Per Ct. Sp. Gr. 
100 1°0553 80 1:0748 60 1°0685 40 1°0523 20 1:0284 
99 1:0580 79 1°0748 59 1°0679 39 10513 19 1:0270 
98 170604 78 1:0748 58 1°0673 38 1°0502 18 1°0256 
97 1:0625 77 1/0748 57 1°0666 37 1°0492 17 1°0242 
96 1°0644 76 1:0747 56 1°0660 36 1°0481 16 1°0228 
95 1:0660 }| 75 | 1:0746 55 1°0653 35 1:0470 15 1:0214 
94 1:0674 74 1:0744 54 | 1°0646 34 | 1°0459 14 1:0201 
93 1:0686 73 1:0742 53 1:0638 33 1°0447 13 1°0185 
92 1:0696 72 1:0740 52 1:0631 32 1°0436 12 1:0171 
91 10705 71 1:0737 51 1:0623 31 1:0424 11 1:0157 
90 1/0713 70 1:0733 50 1°0615 30 1:0412 10 1°0142 
89 1:0720 69 1:0729 49 1°0607 29 1°0400. 9 1°0127 
88 1:0726 68 1:0725 48 1°0598 28 1:0388 8 1:0113 
87 1:0731 67 1:0721 47 1:0589 27 1:0375 if, 1:0098 
86 1:0736 66 1:0717 46 1:0580 26 10363 6 1°0083 
85 10739 65 1:0712 45 1:0571 25 1°0350 5 10067 
84 10742 64 10707 44 1°0562 24 1:03357 a 1°0052 
83 1:0744 63 1:0702 43 1:0552 23 1:0324 3 10037 
82 1:0746 62 1°0697 42 1°0543 22 1:0311 2 1°0022 
81 1:0747 61 1:0691 41 1°0533 21 1°0298 7 1:0007 


Temperature 15° C. (59° F.). 


* It has been proposed to remove the empyreumatic odor by distilling with 2 to 3 per cent. 
of bichromate of potassium. 

+ Oudemans’ more recent researches upon the specific gravities of acetic acid of varying strength 
are given in preference to Mohr’s tables, used in previous editions of the U. S. Dispensatory, as it 
is believed that Mohr’s experiments were conducted with an acid containing 5 percent. of water. 
Hoffmann (Sammlung aller wichtigen Tabellen, Zahlen und Formeln, p. 114.) 
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Actipum Acreticum GLACcIALE. Br. Glacial Acetic Acid. This acid, sometimes 
ealled radical vinegar, is a colorless, volatile, inflammable liquid, possessing a cor- 
rosive taste, and an acetous, pungent, and refreshing smell. It boils at 118.6°C. 
(245:5° F.). It crystallizes when cooled to 15:5° C. (60° F.), and remains erys- 
talline until heated above 48° C.(Br.). Its sp. gr. is 1056 to 1:058 at 15° C. 
(59° F.) U.S. (1:065 to 1:066, Br.). It possesses the property of dissolving a 
number of substances, such as volatile and fixed oils (P. J. Tr., Sept. 11, 1875), 
camphor, resins, and gum resins, fibrin, albumen, etc. As it attracts humidity 
from the atmosphere, it should be preserved in well-stoppered bottles. Its combi- 
nations with salifiable bases are called acetates. To neutralize 3 Gm. should require 
not less than 49.5 C.c. of the volumetric solution of soda, corresponding to at least 
99 per cent. of absolute acetic acid. (U.S.) A drachm of it, “mixed with a fluid- 
ounce of distilled water, requires for neutralization at least 900 grain-measures of 
the volumetric solution of soda. If a fluidrachm of it, mixed with half a [fluid] 
ounce of distilled water and half a drachm of pure hydrochloric acid, be put into 
a smail flask with a few pieces of granulated zinc, and, while the effervescence 
continues, a slip of bibulous paper wetted with solution of subacetate of lead be 
suspended in the upper part of the flask above the liquid for about five minutes, 
the paver will not become discolored” (Br.); showing the absence of sulphurous 
acid. (See Liguor Sodx.) One part of a decinormal solution of potassium per- 
manganate in sixteen parts of acid gives a red color, which does not become fully 
brown in less than two hours (Squibb). The anhydride has been isolated by C. 
Gerhardt, who finds it to be a limpid liquid, heavier than water, and having the 
constant boiling point of 138° C. (279° F.). 

Properties of the Acid of Commerce (Acidum Aceticum, U.S., Br.). “A 
clear, colorless liquid, of a distinctly vinegar-like odor, a purely acid taste, and a 
strongly acid reaction. It has the specific gravity 1-048 at 15° C. (59° F.). It 
is miscible in all proportions with water and alcohol, and is wholly volatilized by 
heat. Acetic acid neutralized with water of ammonia is colored deep red by 
ferric chloride, and decolorized again by strongly acidulating with sulphuric acid.” 
U.S. 

_ Of the British acid (sp. gr. 1:044) the strength in acetic anhydride acid is 28 per 
cent.; in the pure acid, according to the table, it is 33 percent. “ By weight 182 
grains require for neutralization 1000 grain-measures of the volumetric solution 
of soda.” Br. “ Acetic acid should not yield a precipitate with hydrosulphuric 
acid (lead, copper, or tin), or when supersaturated with water of ammonia (iron), 
or with test solution of oxalate of ammonia (calcium). When slightly supersatu- 
rated with water of ammonia, the liquid should not exhibit a blue tint (copper), 
nor should any residue be left on evaporating this alkaline liquid on the water-bath 
(other acids and fixed impurities). When supersaturated with solution of potassa, 
it should not have a smoky odor or taste, and when diluted with 5 volumes of 
distilled water, the color caused by the addition of a few drops of test solution of 
permanganate of potassium should not be sensibly changed by standing five min- 
utes at the ordinary temperature (empyreumatic substances). Boiled with an equal 
volume of sulphuric acid, the liquid should not be darkened (organic impurities). 
On adding a crystal of ferrous sulphate to a cooled mixture of equal volumes of 
acetic and sulphuric acids, no brown or reddish-brown zone should make its appear- 
ance around the crystal (nitric acid). No precipitate should be formed on the 
addition of a few drops of test solution of chloride of barium (sulphuric acid), nor 
by adding to another portion some test solution of nitrate of silver (hydrochloric 
acid), nor, after the last-named addition, should the mixture turn dark on warming 
(sulphurous acid). 6-0 Gm. of acetic acid should require for complete neutralization 
36 C.c. of the volumetric solution of soda.” U.S. The U.S. officinal acid is 
somewhat stronger than the British. Phosphate of calcium has been largely de- 
tected in acetic acid sold as pure, and was copiously precipitated by ammonia added 
in excess. (Bruckner, A. J. P., Sept. 1870, p. 389.) Victor Meyer has met with 
glacial acetic acid contaminated with 0-108 Gm. furfurol in a litre. (Ber. Chem. 
Ges., 1878, p. 1870.) 
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It is difficult to ascertain the strength of acetic acid by saturating it with the 
carbonated alkalies, when the operator depends upon test-paper for ascertaining the 
point of neutralization. The difficulty is caused by the fact that the acetates of 
potassium and sodium, though neutral in composition, are alkaline to test-paper. 
Hence the liquid begins to be alkaline to test-paper, while some free acid yet remains, 
but insufficient to overcome the alkaline reaction of the salt formed. It follows, there- 
fore, that by the use of test-paper the strength of the acetic acid will be underrated. 
The degree of inaccuracy, where test-paper is used, is much diminished by saturating 
the acid with a solution of saccharate of calcium, of a known strength, as proposed 
by Mr. C. G. Williams. (P. J. Tr., May, 1854, p. 594.) A still better way is to 
add to the acid a weighed excess of carbonate of barium, and to calculate its 
strength by the amount of the carbonate decomposed, ascertained by deducting 
the undissolved from the total used. (tedwood.) Equally accurate results may be 
obtained by the use of carbonate of calcium in a similar manner. (EH. C. Nicholson 
and D.S. Price, Chem. Gaz., Jan. 15, 1856.) 

Uses of Crude Pyroligneous Acid. This acid having been incidentally described 
as the source of the acetic acid of commerce, it may be proper in this place to notice 
its uses. It has been employed as an application to gangrene and ill-conditioned 
ulcers. It acts on the principle of an antiseptic and stimulant ; the former property 
being in part due to the presence of creasote. Several cases in which it was 
successfully employed are reported in a paper by Dr. T. Y. Simons, of Charleston, 
S.C. (Am. Journ. of Med. Sci., O. §., v. 310.) 

The crude acid is advantageously applied to the preservation of animal food. Mr. 
William Ramsey made some interesting experiments with it for that purpose. Her- 
rings and other fish, simply dipped in the acid and afterwards dried in the shade, 
were effectually preserved, and when eaten were found very agreeable to the taste. 
Herrings, slightly cured with salt by being sprinkled with it for six hours, then 
drained, next immersed in pyroligneous acid for a few seconds, and afterwards dried 
in the shade for two months, were found by Mr. Ramsey to be of fine quality and 
flavor. Fresh beef, dipped in the acid in summer for the space of a minute, was 
perfectly sweet in the following spring. Professor Silliman states that one quart of 
the acid, added to the common pickle for a barrel of hams, at the time they are laid 
down, will impart to them the smoked flavor as perfectly as if they had undergone 
the ordinary process of smoking. 

Acipum Aceticum Ditutum. U.S., Br. Diluted Acetic Acid. “ Acetic Acid 
seventeen parts [or one pint]; Distilled Water etghty-three parts [or five and one- 
eighth pints], To make one hundred parts. Mix them. Diluted acetic acid con- 
tains 6 per cent. of absolute acetic acid, and has the specific gravity 1:0083.* It 
corresponds in properties to acetic acid, and should respond to the same tests of 
purity.” 7S. | 

“To neutralize 24 Gm. of diluted acetic acid should require 24 C.c. of the volu- 
metric solution of soda,’ U. S.; one-fourth the number of cubic centimetres re- 
quired being the number per cent. of acid contained. 

“Take of Acetic Acid one pint [Imperial measure]; Distilled Water seven pints 
[Imp. meas.]. Mix.” Br. The sp. gr. of this acid is 1-006. 440 grains by weight 
(one fluidounce [Imp.]) requires for neutralization 313 grain-measures of the volu- 
metric solution of soda, corresponding to 3:63 per cent. of anhydrous acetic acid. 
One fluidounce [Imp.], therefore, corresponds to 16 grains of anhydrous acid. Br. 

The object of having this preparation is to possess a weak solution of pure acetic 
acid, which may be substituted for distilled vinegar in all formulas in which nicety is 
required. The strength of this preparation was seriously changed at the recent U.S. 
revision. Fora long period diluted acetic acid has been made by mixing one part of 
acetic acid with seven of water bymeasure. The officinal diluted acid is now consider- 
ably stronger, as will be seen by consulting the alternative formula. This change is 
of doubtful utility ; in our opinion it would have been better to have made the diluted 
acid to contain 5 per cent. of absolute acid. This would not have materially altered 


%* Experiments made by Mr. C. F. Zeller indicate that the specific gravity of diluted acetic acid, 
by U.S. P. formula, should be 1013 instead of 1:0083. 
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the strength or specific gravity, would have corresponded with the British Pharm., 
and would not have done violence to a very well established custom. No advantage 
is apparent, in the addition of one per cent. of absolute acid. Distilled vinegar 
contains a little organic matter, which is always darkened or precipitated when its 
acid is saturated with an alkali, an occurrence which does not take place when the 
diluted acetic acid is employed. 

Medical Properties of Acetic Acid of Commerce (Acidum Aceticum, U.S., 
Br.). Acetic acid is very rarely used internally, but is refrigerant and astringent 
when sufficiently diluted. Owing to its volatility and pungency, its vapor is frequently 
applied to the nostrils as an excitant in syncope, asphyxia, and headache. When 
employed in this manner, it is generally added to a small portion of sulphate of po- 
tassium, so as to moisten the salt, and the mixture is put into small glass bottles 
with ground stoppers. 

It is a mild caustic, and has especially been used in cancer, being injected by’ 
means of a syringe into the diseased tissue, but the general result has not been 
favorable, and the remedy will probably be abandoned ere long. Two or three 
ounces of it taken internally undiluted very nearly caused death in an adult. (Lan- 
cet, July, 1867.) The prominent symptoms were at first, slight collapse, and asphyxia 
from closure of the glottis. Recovery was secured by tracheotomy ; after the reac- 
tion, great thirst, salivation, pain in the fauces, and inability to swallow, but without 
any evidence of serious gastric, pulmonary, or cardiac disturbance, were present. 

Medical Properties of the Glacial Acid. This acid is used only externally, 
and acts as a rubefacient, vesicant, or caustic, according to the length of time it is ap- 
plied. Its application requires caution. It is sometimes employed as a substitute for 
cantharides, when a speedy blister is desired ; as, for example, in croup, sore throat, and 
other cases of internal inflammation. It may be applied by means of blotting-paper 
or cambric moistened with the acid. It is a good corrosive for destroying warts and 
corns, and is also a valuable remedy in scaldhead. 

Off. Prep. of Acetic Acid. Acetum Cantharidis, Br.; Acidum Aceticum Dilu- 
tum; Extractum Colchici Aceticum ; Extract. Ergotee Fluidum, U.S.; Liniment. 
Terebinthinzee Aceticum, Br.; Liquor Ammoniz <Acetatis, Br.; Liquor Epispas- 
ticus, Br.; Morphize Acetas; Oxymel, Br.; Plumbi Acetas, Br.; Potassze Acetas, 
Br.; Ginci Acetas.* 


Off. Prep. of Glacial Acetic Acid. Acetum Cantharidis, Br.; Mistura Creasoti, 
Br. 
ACIDUM ARSENIOSUM. U.S., Br. Arsenious Acid. 


As2 O33 197°8. (AG'I-DUM AR-SE-NI-0'SUM.) As 03; 98°9. 
[Arsenious Oxide; White Arsenic. ] 
An anhydrous acid, obtained by roasting arsenical ores, and purified by sublit- 
mation. As Q,. Br. 
Arsenicum Album, #d.; Acidum Arsenicosum (P.G@.); Arsenious Oxide, Arsenic, Arsenious 
Anhydrid, White Arsenic; Acide arsénieux, Arsenic blanc, Fleurs d’Arsenic, F.; Arsenige Saure, 


Arsenichte Stiure, Weisser Arsenik, G.; Arsenik, Dan., Swed., Pol.; Acido arsenioso, Arsenico, Jt.; 
Arsenico blanco, Sp. 


* Acidum Aceticum Camphoratum (Ed., Dub.). Camphorated Acetic Acid. This is an old officinal 
remedy. It was prepared as follows. “Take of Camphor one ounce [ay.]; Rectified Spirit one 
fluidrachm ; Strong Acetic Acid ten flutdounces. Reduce the camphor to powder by means ot 
the Spirit; then add the Acid, and dissolve.” Dub. Pharm. 

The use of the alcohol is simply to facilitate the pulverization of the camphor, and a few drops 
are sufficient. Acetic acid in its concentrated state readily dissolves camphor. In this preparation, 
the whole of the camphor is taken up by the acid. In consequence of the powerful chemical 
agency of the solution, and its extreme volatility, it should be kept in glass bottles accurately fitted 
with ground stoppers. Camphorated acetic acid is an exceedingly pungent perfume, which, when 
snuffed up the nostrils, produces a strongly excitant impression, and may be resorted to in faint- 
ing or nervous debility. It was an officinal substitute for Henry’s aromatic spirit of vinegar. 

At Apothecaries’ Hall, in London, an aromatic vinegar is prepared by dissolving the oils of 
cloves, lavender, rosemary, and calamus, in highly concentrated acetic acid. It is used for the 
same purpose as the officinal camphorated acetic acid, being dropped on sponge, and kept in 
smelling-bottles. A similar preparation may be made extemporaneously by adding to a drachm 
of acetate of potassium, contained in a stoppered bottle, three drops of one or more of the aromatic 
volatile oils, and twenty drops of sulphuric acid. ( Pereira.) 

A better aromatic vinegar is prepared by adding one and a half fluidrachms of best oil of rose 
geranium, and fifteen minims of oil of cloves, to four fluidounces of glacial acetie acid. 


PART I. Acidum Arseniosum. 31 


Arsenious acid is prepared in Bohemia and Saxony, where it is procured on a 
large scale, as a collateral product, during the smelting of cobalt ores, which are 
almost invariably accompanied by arsenic, and in England from the mineral arseno- 
pyrite, also called mispickel or arsenical tron, which is associated with the ores of 
tin and copper. The German process is that usually quoted as the older and 
better known. According to this, the ores are roasted in reverberatory furnaces 
with long horizontal flues. - The arsenic is converted by combustion into arsenious 
acid, which rises in vapor, and condenses on the sides of the flues. In this state 
it is impure, and requires a second sublimation, which is performed in cast-iron 
vessels, fitted with conical heads of the same material, having an opening at the 
summit. The vessels are placed over a furnace, and brought to a red heat, when 
a portion of the impure arsenious acid is thrown in through the opening, which is 
immediately stopped. This portion being sublimed, a second portion is introduced 
in a similar manner. Finally, the vessels are allowed to cool; and, upon removing 
the heads, the purified acid is found attached to them in vitreous layers, at first as 
transparent as glass, but gradually becoming, by contact with the air, opaque at 
their surface. These are broken into fragments of a convenient size, and thrown 
into commerce. The arsenious acid so obtained is generally packed in casks, con- 
taining from two to five hundred pounds, and is shipped principally from the 
ports of Hamburg and Bremen. The English process differs somewhat in its 
details, and essentially ia its final product, which is fine and crystalline rather than 
amorphous. In this process, the crude arsenic of the first sublimation is refined 
by introducing it into another furnace or series of furnaces, where it is again 
volatilized by the heat. When it condenses in the long series of chambers through 
which the vapors are carried, it is, if the process be fully successful, in the form 
of a perfectly white crystalline solid, which needs only to be ground and packed 
into kegs to be made ready for the market. The unground arsenic is, as stated, 
all in the crystalline condition, the temperature of the chambers being too low to 
allow of the formation of the glassy variety. 

Properties. Arsenious acid is entirely volatilized by heat. As the German 
make of arsenic occurs in commerce, it is in masses, with a vitreous fracture, and 
of a milk-white color externally, but, internally, often perfectly transparent. As 
first sublimed, the whole mass is transparent ; but it gradually becomes white and 
opaque, the change proceeding progressively from the surface inwards. This 
change bas not been well explained, but probably depends upon the absorption 
of moisture, causing a gradual passage of the acid from the amorphous to the 
crystalline state. (Peretira.) Hence the masses “ usually present a stratified ap- 
pearance, caused by the existence of layers differing in degrees of opacity.” Br. 
According to Guibourt, the sp. gr. of the transparent variety is 3°73, of the opaque 
3:69. The experiments, however, of Dr. J. K. Mitchell and Mr. Durand make 
the density of the former variety from 3:208 to 3:333. The English make of 
arsenic is always powdered, and, under a lens, is seen to consist of small crystals 
perfect in form, or of small fragments of larger crystals. In a recent poisoning 
case (State of Conn. vs. Hayden) much was made to hinge upon the differences 
observed between this crystalline English arsenic and the commoner amorphous or 
German arsenic. (Microscop. Exam. of Samples of Commercial Arsenic, HK. 8. 
Dana. F. D. Linn & Co., Publishers, Jersey City, 1880.) As it occurs in the 
shops for medical use, it is often in the form of a white powder, almost as fine as 
flour. In this state it is sometimes adulterated with powdered lime or chalk, or 
sulphate or arsenite of calcium, a fraud which is easily detected by exposing the 
powder to a heat sufficient to evaporate the arsenious acid, when these impurities 
will be left behind. In consequence of the liability of the acid to contain impu- 
rities when in powder, it was directed in the U. 8. Pharmacopeeia of 1870 to be 
kept in masses ; so that the apothecary may powder it for himself as it is wanted. 
It has been erroneously stated to have an acrid taste. Dr. Christison asserts that it 
possesses hardly any taste; inasmuch as it produces merely a faint sweetish impres- 
sion on the palate. In strong, hot solution, it has an austere taste, most nearly re- 
sembling that of sulphate of zinc. (Mitchell and Durand.) It has no smell, even 


32 Acidum Arseniosum. PART IL, 


in vapor ; but, when thrown on ignited charcoal, it emits a garlicky odor, in con- 
sequence of its deoxidation, and the volatilization of the reduced metal. Its point 
of sublimation, according to Berzelius, is at an incipient red heat ; but, according 
to Mitchell and Durand, it is lower than that of metallic arsenic, being only 
218° C. (425° F.). In the British Pharmacopeeia it is said to be entirely volatilized 
at a temperature not exceeding 204° C. (400° F.). Dr. Taylor, in his work on 
Medical Jurisprudence, gives the subliming point at 188° C. (370° F.); and Mr. 
Wm. A. Guy, who has made careful experiments on the volatility of various sub- 
stances, states that arsenious acid rises in vapor at about 138° C. (280° F.). (P. J. 
Tr., Feb. 1868, p. 373.) “ On being heated to about 218° C. (424°4° F.) it is com- 
pletely volatilized, without melting (absence of non-volatile substances), and when 
thrown on ignited charcoal emits an alliaceous odor.” U.S. When slowly sub- 
limed, it condenses ‘in regular octohedral crystals of a sparkling lustre. It may 
also be obtained crystallized in fine octohedrals by the slow cooling of a solution 
of the acid in boiling diluted hydrochloric acid. (Journ. de Pharm., 1873, p. 
246.) “If 0-247 Gm. of Arsenious Acid be dissolved with 2 Gm. of bicarbo- 
nate of sodium in boiling water, the solution should decolorize not less than 48°5 — 
C.c. of the volumetric solution of iodine (corresponding to at least 97 per cent. of 
pure Arsenious Acid).” US. ‘ Four grains dissolved in boiling water with eight 
grains of bicarbonate of soda, discharge the color of 808 grain-measures of the 
volumetric solution of iodine.” Br. 

“ Arsenious acid is soluble in 30 to 80 parts of water at 15° C. (59° F.), the 
solubility varying with its physical condition. It is slowly but completely soluble 
in 15 parts of boiling water. In alcohol it is but sparingly soluble. It is freely 
dissolved by hydrochloric acid, the alkalies and their carbonates, and is mod- 
erately soluble in glycerin.” U.S. The following is given on the authority of 
Bussy. The transparent acid dissolves much more rapidly than the opaque. By 
prolonged ebullition with water, the opaque variety attains the same solubility as 
the transparent, and may be supposed to be converted into the latter. Thus, at 
the boiling temperature, a pint of water dissolves 807 grains of both varieties. The 
transparent variety, in cold saturated solution, gradually lessens in solubility, until 
it reaches the solubility of the opaque, no doubt in consequence of being changed 
into the latter. Pulverization lessens the solubility of the transparent variety, 
without affecting that of the opaque. The mixture of the two varieties of the 
acid in the same solution serves to explain the anomalies heretofore observed in its 
solubility. (Journ. de Pharm., Nov. 1847.)* ‘ An aqueous solution of arsenious 
acid affords a lemon-yellow precipitate with test solution of ammonio-nitrate of 
silver, and a grass-green one with test solution of ammonio-sulphate of copper; and 
if the solution is acidulated with hydrochloric acid, a bright-yellow one with hydro- 
sulphuric acid. This latter precipitate is soluble in test solution of carbonate of 
ammonium and insoluble in diluted hydrochloric acid (distinction from sulphides 
of antimony and tin).” U.S. 

Medical Properties, The officinal preparations of arsenic are all of them, when 
in sufficient concentration, violent irritants, or escharotics. Taken internally in 
sufficient dose they are exceedingly poisonous to both man and the lower animals. 
When properly administered they are alteratives, affecting in some unknown way 
the nutrition, especially of the nervous system. They are often of service in simple 
nervous debility, but are especially useful in chorea and in chronic malaria. When 
given for their tonic effect only, they should be used in such small doses as not to 
cause any general symptoms; but when a specific action, as in chorea, is desired, it 
is proper to begin with small doses and rapidly increase them until the limit of 
tolerance is reached. Not rarely, such doses produce gastro-intestinal irritation, 
especially pain and diarrhoea. To avoid this as much as possible, the remedy should 

* Experiments of M. L. A. Buchner on the solubility of arsenious acid in its various forms gave 
the following results. A litre of water saturated at 15° C. with crystallized arsenious acid contains 
gr. 2°821; with the amorphous and vitreous acid, gr. 9°306; while the same solutions, made by 
boiling and then allowed to cool for 24 hours, down to 15°C., contain of the crystallized acid gr. 


27°839 per litre, and of the amorphous and vitreous, gr. 34°056 per litre. These results serve to 
confirm those of M. Bussy referred to in the text. (Journ. de Pharm., 1873, p. 247.) 
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be given after meals. When either gastro-intestinal irritation or the more peculiar 
effects of arsenic are caused, the dose should at once be lessened. The specific 
symptoms of arsenicalism are a general disposition to cedema, especially of the face 
and eyelids, a feeling of stiffness in these parts, itching of the skin, tenderness of 
the mouth, loss of appetite, and uneasiness and sickness of the stomach. The 
peculiar swelling produced is called adema arsenicalis. In some instances the 
internal use of arsenic causes a rash not unlike that of measles, and, as in that 
affection, attended with catarrhal symptoms. (Tilbury Fox, Med. T. and Gaz. a 
March, 1868.) Sometimes salivation is produced, and occasionally the hair and 
nails fall off. It is stated by M. Charcot that he has seen, in two cases, decided 
anaphrodisiae effects from the prolonged use of arsenic, which disappeared several 
months after its discontinuance, and in one instance returned upon its resumption. 
(Ann. de Thérap., 1865, p. 267.) 

Arsenious acid has been exhibited in a great variety of diseases, the principal of 
which are scirrhus and cancer, especially cancer of the lip ; anomalous ulcers ; vari- 
ous cutaneous diseases; intermittent fever; chorea; chronic rheumatism, particu: 
larly those forms of it attended with pains in the bones; rheumatic gout; diseases 
of the bones, especially nodes, and firm swellings with deformity of the small joints 
of the hands; chronic syphilitic affections ; frontal neuralgia; different painful affec- 
tions of the head, known under the names of hemicrania and periodical headache ; 
and intermittent neuralgic pains of the stomach and bowels. In intermittent fever 
it is inferior only to Peruvian bark and its alkaloids ; and probably no remedy sur. 
passes, or even equals it, in that most obstinate affection of the joints frequently 
called rheumatic gout. Mr. Henry Hunt, of Dartmouth, England, found it useful 
in mitigating the pain of ulcerated cancer of the uterus and in menorrhagia ; also 
in irritable uterus, attended with pain and bearing down in the erect posture. He 
gave it in pill, in the dose of the twentieth of a grain three times a day. In this 
dose the remedy seldom produces unpleasant feelings, and may be continued for 
three or four months, for which period it must sometimes be employed in order to 
produce the desired effect on the uterus. In cutaneous affections, especially those 
of a scaly character, as lepra and psoriasis, it is an invaluable remedy. There would 
seem to be no objection against the very protracted use of this remedy in disease. 
Many years since, Tschudi drew attention to the so-called ‘ arsenic-eaters” of 
Styria and the Tyrol. The habits of these people have been grossly exaggerated by 
some, whilst by others their existence has been denied, but the truth is that among 
the lower orders in the countries mentioned, there are many persons who habitually 
take small amounts of the poison. According to the report of a government commis- 
sion, the dose of 0°62 grain is rarely exceeded. The ‘ ratsbane eaters” are said not 
to suffer in their health, and to be unusually strong and vigorous people. 

The external application of arsenic has been principally restricted to cancer, and 
anomalous and malignant ulcers, especially of the kind denominated noli me tangere. 
Dupuytren used with advantage a powder composed of one part of arsenious acid and 
24 parts of calomel, as a topical application to herpes exedens, and to the foul ulcers 
occurring after repeated courses of mercury. 

Arsenic is the chief ingredient in nearly all the empirical remedies for the cure of 
cancer by external application. Plunket’s caustic, a remedy of this kind, of great 
celebrity, consisted of the Ranunculus acris and Ranunculus Flammula, each an 
ounce, bruised and mixed with a drachm of arsenious acid, and five scruples of sul- 
phur. The whole was beaten into a paste, formed into balls, and dried in the sun. 
When used, these balls were rubbed up with yolk of egg, and spread on pig’s bladder. 
The use of the vegetable matter is to destroy the cuticle; for, unless this is done, 
the arsenic will not act. Mr. Samuel Cooper thinks that this caustic was never of 
any permanent benefit in genuine cancer, but has effected cures in some examples of 
lupus, and malignant ulcers of the lips and roots of the nails. In onychia maligna, 
Mr. Luke, of London, regards an ointment composed of two grains of arsenious acid 
and an ounce of spermaceti ointment as almost a specific. (Pereira, Mat. Med.) 

At Paris, an arsenical paste of the following composition has been used as an ap- 
plication to malignant ulcers:—Red sulphide of mercury 70 parts; dragon’s blood 
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22 parts; arsenious acid 8 parts. It is applied, made up into a paste with saliva. 
The pain produced by this composition is very severe, and its application dangerous. 
The arsenical paste of Frere Come has been applied advantageously by M. Biett to 
the ulcerated surfaces in yaws. The precaution was used of not applying it, at one 
time, over a surface larger than that of half a dollar. This paste is made by mix- 
ing water with a powder consisting of ten grains of arsenious acid, two scruples of 
red sulphide of mercury, and ten grains of powdered animal charcoal. The prac- 
tice of sprinkling unmixed arsenious acid on ulcers is fraught with the greatest 
danger. Mr. 8. Cooper characterizes it as a murderous practice. 

Febure’s remedy for cancer consisted of ten grains of arsenious acid, dissolved in 
a pint of distilled water, to which were added an ounce of extract of conium, three 
fluidounces of solution of subacetate of lead, and a fluidrachm of tincture of opium. 
With this the cancer was washed every morning. T[ebure’s formula for internal 
exhibition was, arsenious acid two grains, rhubarb half an ounce, syrup of chicory 
q.., distilled water a pint. Of this mixture, a tablespoonful, containing about the 
sixteenth of a grain of the acid, was given every night and morning, with half a 
fluidrachm of the syrup of poppies. The dose was gradually increased to six 
tablespoonfuls. 

The average dose of arsenious acid is the twentieth of a grain, three times a tts 
given in the form of pill. It is usually combined with opium, ‘which enables the 
stomach to bear the medicine better. A convenient formula is to mix one grain 
of the acid with ten grains of sugar, and to beat the mixture thoroughly with 
crumb of bread, so as to form a pilular mass, to be divided into ten pills. The 
Asiatic pills, so called, consist of arsenious acid and black pepper, in the proportion 
of 1 part of the former to 80 of the latter. A preparation much used on the 
continent of Kurope is Boudin’s solution, which is simply an aqueous solution of 
arsenious acid with the addition of wine, and is made by boiling one gramme 
(45:4 grains) of the acid with one litre (271 pints) of distilled water till entirely 
dissolved, then cooling, filtering, adding enough distilled water to supply the loss, 
and finally mixing with one litre of white wine. Of this solution a fluidounce 
contains about one-quarter of a grain of arsenious acid. 

Properties of Arsenious Acid as a Poison. Arsenious acid, in an overdose, whether 
internally or externally, acts with very great energy, and generally destroys life in a 
short time; but, in some rare instances, no well-marked symptoms are developed until 
eight or nine hours after the ingestion of the poison. Dr. Edward Hartshorne re- 
lates a case of recovery, in which at least a drachm of arsenious acid had been swal- 
lowed, and where the symptoms of poisoning were delayed for sixteen hours. (Med. 
Hxaminer, 1855, p. 707.) The symptoms produced by the poison are an austere 
taste ; fetid state of the mouth; frequent ptyalism ; continual hawking; constriction 
of the pharynx and cesophagus; the sensation of the teeth being on edge; hiccough ; 
nausea; anxiety; frequent sinkings; burning pain at the preecordia ; inflammation 
of the lips, tongue, palate, throat, bronchi, and cesophagus ; irritable stomach, so as 
not to be able to support the blandest drinks ; vomiting of matters, sometimes brown, — 
at other times bloody ; black, horribly fetid stools; small, frequent, concentrated, and 
irregular pulse, but occasionally slow and unequal; palpitations; syncope; insatiable 
thirst; burning heat over the whole body, or a sensation of icy coldness; difficult 
respiration ; cold sweats; suppression of urine; scanty, red, bloody, and sometimes 
albuminous urine ; change in the countenance; a livid circle round the eyelids ; swell- 
ing and itching of the body; livid spots over the surface, and occasionally a miliary 
eruption ; prostration of strength; loss of feeling, especially in the feet and hands; 
delirium ; convulsions, often accompanied with insupportable priapism ; falling off 
of the hair, detachment of the cuticle, ete. In some cases there is inflammation with 
burning pain in the urino genital organs. It is very rare to observe all these symp- 
toms in the same individual. Sometimes, indeed, they are nearly all wanting, death 
taking place without any pain or prominent symptom. Occasionally the symptoms 
have a perfect resemblance to those of Asiatic cholera, in the stage of collapse. After 
death, the morbid appearances are various. In some instances no vestige of lesion 
can be discovered. ‘The appearances, however, in the generality of cases, are the 
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following. The mouth, stomach, and intestines are inflamed; the stomach and 
duodenum exhibit spots resembling eschars, and perforations of all their coats; and 
the villous coat of the former is in a manner destroyed, and reduced to the consist- 
ence of a reddish-brown pulp. In cases of recovery, it has been a question how long 
it takes for the poison to be eliminated from the system. In an instance, reported 
by Dr. D. Maclagan, in which about two drachms of the poison had been swallowed, 
and in which magnesia was used successfully as an antidote, arsenic was detected in 
the urine by Marsh’s test as late as the twentieth day. 

A milder grade of arsenical poisoning, yet sometimes serious in its consequences, 
has resulted in many instances from the inhalation of the air of apartments lined 
with green wall-paper, which owes its color to arsenite of copper, and from which a 
fine poisonous dust sometimes escapes when the paper has not been well prepared. 
(See Chem. News, March 24, 1860.) The burning of green tapers is sometimes 
attended with an arsenical odor; and chemical examination has shown that, though 
in relatively rare instances, they do contain arsenious acid in quantities sufficient to 
prove injurious. (Lancet, 1873, p.715.) Death has also resulted, in more than one 
instance, from working in the manufacture of green artificial leaves. (Chem. News, 
Nov. 30,1861.) Ulceration of the anus has resulted from the habitual use of green 
paper, and has disappeared on the disuse of that material. 

In view of the numerous accidents and crimes caused by the use of arsenious 
acid, its sale should be regulated by law in all the States of the Union. In 1851, 
an act for this purpose was passed by the British Parliament. 

Dr. Christison divides the poisonous effects of arsenious acid into three orders 
of cases, according to the character and violence of the symptoms. In the first 
order, the poison produces symptoms of irritation and inflammation along the course 
of the alimentary canal, and commonly kills in from one to three days. In the 
second, the signs of inflammation are moderate, or even altogether wanting, and 
death occurs in five or six hours, at a period too early for inflammation to be always 
fully developed. In the third order of cases, two stages occur ; the first stage being 
characterized by inflammatory symptoms, as in the first order; the second by symp- 
toms referable to nervous irritation, such as imperfect palsy of the arms or legs, 
epilepsy, tetanus, hysterical affections, mania, and coma. It is a general character 
of this poison to induce inflammation of the stomach in almost all instances, pro- 
vided death does not take place immediately, whatever be the part to which it is 
applied. Thus the poison, when applied to a fresh wound, will give rise to the same 
morbid appearances in the stomach and intestines, as when it is swallowed. In 
some cases, observed by Drs. Mall and Bailie, the rectum was much inflamed, while 
the colon and small intestines escaped. 

There can be no doubt that, when applied to any ulcerated surface, arsenic 
may be absorbed with fatal result; and Roux has put on record the case of a 
young woman, whose death was caused, afier agonizing sufferings, by the applica- 
tion of an arsenical paste to a cancerous breast. Death has occurred from the 
application of an arsenical paste to a soft tumor of the temple; the poisonous 
effects on the system at large being the cause of the fatal result. Sir Astley 
Cooper bears testimony to the dangerous effects of arsenic, externally applied. On 
the other hand, some writers assert the safety of the external application of this 
poison. Mr. Blackadder applied it in large quantities to sores, and never witnessed 
a single instance in which it acted constitutionally. ‘The late Dr. Randolph, of this 
city, stated that Dr. Physick frequently and successfully employed arsenic by ex- 
ternal application, without the injurious consequences which have been attributed to 
it. (North Am. Med. and Surg. Journ., v. 257.) As indicated by Mr. Blackadder, 
absorption is less apt to follow the use of large than of small quantities; the larger 
amount probably killing the part to which it is applied, and thereby preventing 
absorption. If this dangerous caustic be used at all, it should be in accordance 
with these facts. Harles’s observations also seem to show that when the surface is 
that of a chronic ulcer, either simple or malignant, absorption is less prone to occur 
than from a fresh wound. 

Treatment of Poisoning by Arsenious Acid. Before the antidote, to be mentioned 
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presently, can be obtained, the poison should be dislodged as far as possible by free 
vomiting, induced by the finger, the feather part ofa quill, and the administration of 
an emetic of sulphate of copper or sulphate of zinc. The same object is promoted 
by the use of the stomach-pump. Demulcent drinks should be freely given, such as 
milk, white of eggs and water, or flour and water, which serve to encourage the vom- 
iting and envelop the poison. 

The antidote above referred to is ferric hydrate, in the moist or pulpy y state. As 
soon as it is ready, it must be given in doses of a tablespoonful to an adult, of a 
dessertspoonful to a child, every five or ten minutes, until the urgent symptoms 
are relieved. It is calculated that the quantity taken should be at least twelve times 
the supposed amount of the poison swallowed ; but, as the antidote is perfectly inno- 
cent, it is prudent to give it in larger quantities. According to the experiments of 
K. Riegel, one part of arsenious acid in solution is so fully precipitated by ten of 
the dry oxide, that, after its action, not a trace of the poison can be detected, even 
by Marsh’s test. Its efficacy is of course greater, the sooner it is administered after 
the ingestion of the poison; but, even after delay, its use will prove advantageous, . 
so long as any portion of the poison still remains in the stomach. The antidote 
acts by producing with the poison, by a transfer of oxygen from the oxide to the 
acid, an insoluble, and therefore inert, ferrous arseniate 2(Fe,(OH),) -+ As,O, = 
Fe,(AsO, ), + 5H,0 + Fe(OH), The manner of preparing the antidote will be 
given elsewhere. (See Ferri Oxidum Hydratum.) This antidote for arsenious acid 
was discovered by Drs. Bunsen and Berthold, of Géttingen, in 1834; and its effi- 
cacy has been abundantly confirmed by experiments on inferior animals, and by 
its successful application to numerous cases of poisoning in the human subject. 
Various observations have been made as to the best forms of the oxide for use, but as 
long azo as 1842 Prof. William Procter (A. J. P., xiv. 29) proved that the hydrate 
gradually decreases in its power of neutralizing arsenious acid, the longer it is kept; 
and that this decrease in power is more rapid when it is mixed with much water 
than when in the form of a thick magma. The cause of this diminution of neu- 
tralizing power, by being kept, is explained by the experiments of G. C. Wittstein. 
This chemist finds that ferric hydrate, recently precipitated, dissolves readily in acetic 
and other vegetable acids in the cold, but becomes nearly insoluble when kept for 
some time under water. This alteration in solubility is attributed by Wittstein to 
two causes; the gradual change from the amorphous to the crystalline state, and 
its partial dehydration; for, when kept a long time, it loses half its water. It 
should be an invariable rule to prepare the antidote at the time it is wanted from 
materials always kept at hand for an emergency. (Buchner’s Repert., xliii. 366 ) 

More recently dialyzed iron has been suggested as an antidote for arsenic (Phila. 
Med. Times, Dec. 8, 1877; A. J. P., Jan. 1878), especially if its administra- 
tion is followed by a dose of common salt, which precipitates the ferric hydrate in 
the stomach ; but Edward Hirschsohn (Dorpat, Russia) cautions against the use of 
dialyzed iron, because his experiments show that the resulting combination parts 
with its arsenic in the presence of acids much more readily than does the Antidotum 
Arsenict of the Russian Pharmacopceia—made by diluting one ounce of solution of 
ferric sulphate (Monsel’s solution) with four fluidounces of water, then adding a 
mixture of three drachms of calcined magnesia with four fluidounces of water. The 
presence of sulphate of magnesium, in addition to the ferric hydrate, is considered 
advantageous by acting as a purgative. (See Ferri Oxidum Hydratum cum Mag- 
nesta. ) 

The antidote having been faithfully applied, the subsequent treatment consists in 
the administration of mucilaginous drinks. Should the patient survive long enough 
for inflammatory symptoms to arise, these must be combated on general principles. 
Convalescence is generally long and distressing ; and hence it is of the greatest im- 
portance to attend to the diet, which should consist exclusively of milk, gruel, 
cream, rice, and similar bland artielee 

Dr. Kohler, of Halle, believes that saccharine oxide of iron in solution, is prefera- 
ble to all other preparations, in poisoning by arsenious acid. This forms, like the 
hydrated powder, an insoluble compound with the acid. He bases his opinion upon 
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experiments with the lower animals, and gives the details of a case in which it proved 
successful in the human subject, after the swallowing of more than half a drachm of 
the acid in powder. He gave a large teaspoonful of the saccharine oxide with a 
drachm of water immediately afterwards, which was repeated every 15 minutes for 
two hours, followed by an emetic dose of ipecacuanha, and then repeated every half: 
hour. ‘The patient recovered. (Br. and F. Med.-Chir. Rev., 1870, p. 538.) 

Bussy has proposed light magnesia, or the kind which has not been too strongly 
calcined, as well as recently precipitated gelatinous magnesia, as an antidote for arseni- 
ous acid; and a case is given by him in which it appeared to prove efficacious. 
(Journ. de Pharm., x. 81.) 'The dense kind has very little efficacy. Dr. Christison 
saw a case in which this antidote seemed very serviceable. A successful case is also 
reported by Cadet-de-Gassicourt (Journ. de Pharm., Mars, 1848), and another by 
Dr. K. Bissell, of Norwalk, Conn. (Am. Journ. of Med. Sci., daly, 1848). For the 
full precipitation of arsenious acid, eighteen times its weight of anhydrous magnesia 
are required. (L. Liegel.) Like the ferrichydrate, the magnesian antidote is most con- 
veniently kept, in a pulpy state, under water in stopped bottles. M.Schroff has made 
some experiments on rabbits, to determine the comparative efficacy, as antidotes, of the 
ferric hydrate and magnesia, and gives the preference to the latter. The hydrated 
magnesia is best prepared extemporaneously by quickly forming a solution of sulphate 
of magnesium, and precipitating by water of ammonia, which is preferable to potassa, 
as any portion of the latter, remaining in the preparation, might act injuriously by 
favoring the solubility of the arsenious acid. Notwithstanding these statements, 
however, it is asserted by T. & H. Smith of Edinburgh, on the basis of experiment, 
that magnesia is incapable of neutralizing arsenious acid, and is utterly useless as 
an antidote. (Pharm. Journ., 1865, p. 144.) Under these circumstances, it would 
be unwarrantable to rely on it when the ferruginous antidote is attainable. Some 
experiments have been made to show that sugar mixed with magnesia may serve as 
an antidote to poisoning by arsenious acid. (Lancet, 1873, p. 31.) 

A mechanical method of counteracting the effects of arsenic is said to have been 
employed with complete success in several instances. It consists, after thoroughly 
washing out the stomach, in administering large quantities, a pound or more, of a 
mixture of chalk and castor oil, of the consistence of thick cream, which so en- 
velops the particles of the poison adhering to the mucous membrane as to render 
them harmless while carried through the bowels and evacuated. (W. T. Fewtrell, 
Chem. News, 1860, p. 71.) 

Reagents for detecting Arsenious Acid. As arsenic is so frequently employed for 
criminal purposes, it becomes important to detect its presence in medico-legal inves- 
tigations. ‘lhe tests for it may be divided into those which indicate indirectly its 
presence, and those which demonstrate its presence incontestably, by bringing it to 
the metallic state. The former embrace all the liquid reagents so called; the latter, 
the processes for metallization. It is necessary, however, to be aware of the fact, 
that many of the substances employed as tests for arsenic are themselves often con- 
taminated with arsenic, and unless great care be exercised to select reagents perfectly 
free from this impurity, there will be danger that the results may be fallacious. 

The most characteristic reagents are sulphuretted hydrogen, ammoniacal nitrate 
of silver, and ammoniacal sulphate of copper. In the opinion of Dr. Christison, 
the concurrent indications of these three tests are all-sufficient for detecting arsenious 
acid; but we think that, in questions involving life, the metallization of the poison 
should never be omitted. 

In using sulphuretted hydrogen, the solution must be neutral or slightly acid. 
An excess of alkali may be neutralized with acetic acid, and an excess of nitric or 
sulphuric acid by potassa. A slight excess of acetic acid is not hurtful, but rather 
favors the subsidence of the precipitate, which is the tersulphide of arsenic, and is 
soluble in ammonia, ammonium carbonate, and potassium bisulphate, and gives, 
moreover, a metallic sublimate when heated in a tube with reducing agents, as de- 
scribed on the next page. According to Dr. Christison, this test is so exceedingly 
delicate that it detects the poison when dissolved in one hundred thousand parts 
of water. The color it produces is lemon- or sulphur-yellow ; but the presence of 
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vegetable or animal matter commonly gives ita whitish or brownish tint. If yel- 
low, it might be mistaken for sulphide of tin or sulphide of cadmium, which are 
also yellow, but the latter is quite insoluble in ammonia, while the former gives no 
metallic sublimate when heated with reducing agents. If it be brownish, it may 
still contain arsenic, but must first be freed from organic matter. 

The ammoniacal nitrate of silver gives a yellow precipitate of arsenite of silver, 
readily soluble to a clear solution in ammonia and in nitric and acetic acids. 

The ammoniacal sulphate of copper is a test of very great delicacy. The pre- 
cipitate occasioned by it is the arsenite of copper, of an apple-green or grass-green 
color. Its operation is prevented by hydrochloric, nitric, sulphuric, acetic, citric, 
and tartaric acids in excess; as also by ammonia. 

Of the three tests mentioned, perhaps sulphuretted hydrogen is the most deli- 
cate; and it has the advantage of yielding a precipitate eligible for subsequent re- 
duction. But they are all liable to the objection of being obscured in their indica- 
tions, where the amount of poison is small, by the presence of organic matter; 
a complication constituting the most difficult problem for the medical jurist. As. 
this case includes all others of more easy solution, we shall suppose it to occur, and 
shall indicate the steps to be pursued. 

Having obtained general indications of the presence of arsenic, the first step will 
be to separate the organic matters; the second, to throw down the arsenic by means 
of sulphuretted hydrogen; and the third, to reduce the precipitate obtained to the 
metallic state. It is proper to state here that, in a communication to the Paris 
Academy, Dr. Blondlot, of Nancy, asserts, as the result of numerous experiments, 
that the smallest quantity of oily or fatty matter has the effect of diminishing, even 
to one-twentieth, the solubility of arsenious acid, and consequently of very much 
increasing the difficulty of detecting it. (See A. J. P., 1860, p. 220.) 

The following are the directions given by Prof. Wormley (Micro- Chemistry of 
Poisons, p. 298) for separating the organic principles. After the addition of water, 
if necessary, the mass is intimately mixed with about one-eighth of its volume of 
pure hydrochloric acid, and maintained. at near the boiling temperature until the 
organic solids are entirely disintegrated. The mixture is then allowed to cool, trans- 
ferred to a clean muslin strainer, and the matters retained by the strainer washed 
with water; the strainer with its contents may be reserved for future examination. 
The strained liquid is concentrated at a moderate heat if necessary, allowed to cool, 
and again filtered. 

A given portion of the filtrate thus obtained is examined by the method of 
Reinsch (see page 41), successive slips of the copper being added as long as they re- 
ceive a deposit. Any pieces of the metal that have thus become coated, after being 
thoroughly washed and dried, are heated in a suitable reduction tube, and the result 
examined in the usual manner. Another portion, or the whole of the remaining 
filtrate, may be exposed for several hours to a slow stream of sulphuretted hydrogen 
gas, then gently warmed, and allowed to stand until the supernatant liquid has be- 
come perfectly clear. The precipitate thus produced is collected upon a small filter, 
washed, and, while still moist, digested with pure water of ammonia; this liquid 
will readily dissolve any sulphide of arsenic present, whilst the organic matter may 
remain undissolved. The ammoniacal solution is filtered, and the filtrate carefully 
evaporated at a moderate heat to dryness. Should the residue contain organi¢ 
matter and only a minute quantity of the sulphide, it may require further purifica- 
tion before its arsenical nature can be satisfactorily determined. 

If, however, it be moderately pure sulphide of arsenic, it may be at once reduced 
to the metallic state, which can be accomplished by the method of Fresenius. The 
sulphide is mixed with carbonate of sodium and cyanide of potassium, and the 
mixture placed in the wide part of a tube of hard German glass drawn out at 
one end to capillary fineness. Carbonic anhydride properly dried is then passed 
through the tube, and the portion containing the mixture heated to redness; in 
this way the arsenical sulphide is reduced and the metal condensed in the capillary 
portion, where the smallest quantity can be recognized. 


Dr. EK. Davy, of Dublin, has recommended ( Chem. News, vol. iii. p. 288) ferro- 
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cyanide of potassium previously dried at 100° C. (212° F.) as a substitute for 
the cyanide of potassium. It has the advantage over the latter that it does not 
readily absorb moisture from the atmosphere. 

In order to facilitate the detection of arsenic in the solid tissues, as the liver, 
spleen, stomach, etc., it is necessary first to destroy the animal matter, and then to 
dissolve out the poison. Various agencies have been resorted to for this purpose, 
but the method of Fresenius and Babo is generally accepted as the best. Accord- 
ing to this, the finely divided fragments of solid matter are heated with pure 
hydrochloric acid, and chlorate of potassium is added from time to time until the 
mass becomes homogeneous and of a light yellow color. It is then heated until 
the odor of chlorine has disappeared. After filtration any arsenic present will 
exist in the filtrate as arsenic acid. This is reduced by sulphurous acid gas or a 
solution of bisulphite of sodium, so that the arsenic is brought to the condition of 
arsenious acid, in which condition it is more readily acted upon by sulphuretted 
hydrogen gas. 

After thorough precipitation of the sulphide and purification of this precipitate 
by treatment with ammonia as already described, if the residue from the evapora- 
tion of the ammonia still contain organic matter mixed with the arsenious sul- 
phide, it is best purified as follows. Treat the residue with a small quantity of 
concentrated nitric acid, and evaporate the mixture again to dryness, this operation 
with nitric acid being repeated if necessary until the moist residue has a yellow 
color. The residue is then moistened with a few drops of a concentrated solution 
of caustic soda, a small quantity of pure powdered carbonate of soda and nitrate 
of soda added, and the well-mixed mass cautiously evaporated to dryness; the 
heat is then very gradually increased until the mass becomes colorless, when the 
organic matter will be entirely destroyed. The nitric acid and the soda com- 
pounds employed should be free from chlorine, or a portion of the arsenic may be 
volatilized as chloride. (Wormley, Micro-Chem. of Poisons, p. 302.) 

Another method of separating arsenic in solution from organic matters, now 
frequently employed by chemists, is by the process of dialysis, invented by Prof. 
Graham, of London, of which a particular account is given in Part II. (See Dialysis.) 
By means of an instrument called the dialyzer, watery solutions of saline and other 
crystallizable substances may be separated from those not crystallizable, such as 
gelatinous, albuminous, mucilaginous, and amylaceous liquids, the latter refusing 
to pass through a diaphragm of some porous substance, which is readily permeable 
by the former. Thus, a circular piece of parchment paper, folded in the form 
of a common filter, is placed in a vessel containing distilled water; the suspected 
liquid, having been heated so as to effect a more complete solution of the arsenic, 
is poured into the filter, and the vessel set aside for twenty-four hours. At the 
end of this time, the crystallizable matter, including the arsenic, will have, to a 
great extent, passed through into the distilled water, leaving the organic matters 
behind, and a solution will have been obtained in a condition fit for the application 
of the different tests. 

The passage of the arsenic through the membrane is, however, rarely a com- 
plete one, and the test cannot allow us to dispense with more thorough methods of 
examination. 

Following up a suggestion of Dr. Clarke, of Aberdeen, that arsenic might be 
separated by taking advantage of the volatility of its chloride, Dr. Andrew Fyfe, 
of the same place, applied the principle to the detection of the metal when mixed 
with organic matter. For this purpose, he heated the arsenical liquid with sul- 
phuric acid, free from arsenious acid, in a flask to which a bent tube and cooled 
receiver were adapted. When the mixture was brought to the boiling point, a 
little dried sea-salt was added, the recciver was connected, and the distillation 
continued for some time. Hydrochloric acid was evolved, which, by reacting with 
the arsenious acid, produced terchloride of arsenic, which distilled over free from 
organic matter. The terchloride of arsenic was then precipitated by a stream of 
sulphuretted hydrogen to obtain the yellow tersulphide of arsenic, or subjected 
to the action of Marsh’s test. (Philos. Mag., 4th series, ii. 487.) The distillate 
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of terchloride, as thus obtained, is liable to contain sulphurous acid, from the 
action of organic matter on the sulphuric acid, with the effect of obscuring the 
indications of Marsh’s test when subsequently applied, by giving rise to a yellow 
ring instead of a black stain. To prevent the formation of sulphurous acid, 
L. A. Buchner recommends that the chloride of sodium should be added to the 
arsenical liquid before the sulphuric acid, having been previously mixed with a 
little chlorate of potassium, the chlorine from which has the effect of promoting 
the formation of the arsenical terchloride, and of rendering the decomposition of 
the organic matter more complete. (2. J. Zr., 1855, p. 38.) Much better than 
this method of prevention is the plan of keeping an amount of salt present larger 
than can be decomposed by the sulphuric acid, when the formation of sulphurous 
acid is avoided, and no danger is run of converting arsenious acid into the arsenic 
compound, as is the case in the presence of the free chlorine. Arsenic acid is not 
converted into a volatile chloride, and would therefore escape detection in this 
process. Indeed, it is proposed to distinguish between arsenious and arsenic acids 
in mixtures by this reaction. After all the arsenious acid has been distilled off as. 
arsenious chloride, the arsenic acid can be reduced by sulphurous acid and then 
distilled for itself. (Handwérterbuch der Chem., i. 746.) 'The reduction of ar- 
senic acid to arsenious acid is very conveniently effected, according to H. Fischer, 
by ferrous chloride used in connection with hydrochloric acid. (Ber. der Chem. 
Gesellschaft, xiii. 1778.) Dr. Penny and Mr. W. Wallace bear testimony to 
the value of the plan of converting the arsenic into terchloride, as a means of 
separating the metal from organic matter, but think it will be found in practice 
more convenient to produce the terchloride by the direct agency of hydrochloric 
acid, than by sulphuric acid and chloride of sodium, as recommended by Dr. Fyfe. 

One formula for reduction, that of Fresenius, has been given. Still another 
method, and one in which the whole process from beginning to end may take place 
in a single tube, is the following. The sulphide is mixed with oxalate of sodium 
(a salt which contains no water of crystallization), and the dry mixture is trans- 
ferred to a suitable tube sealed at one end. An arsenical mirror is readily obtained, 
and if the heat is continued long enough no arsenic remains behind—an excellent 
and easy method, in which the reducing gas is carbonic oxide, in an atmosphere » 
of carbonic anhydride. (Blyth, Manual of Pract. Chem., p. 398.) If any doubt 
be felt as to the nature of the crust, it may be driven up and down the tube, so 
as to convert it into sparkling octohedral crystals of arsenious acid, the triangular 
facets of which may be seen with a magnifying glass. Finally, the crystals may 
be dissolved in a drop or two of distilled water, and the solution will react charac- 
teristically with the liquid tests. 

Another method of testing for arsenic was proposed by Mr. Marsh, and is perhaps 
the best known of the arsenic tests. It consists in taking advantage of the power, 
which nascent hydrogen possesses, of decomposing the acids of arsenic, with the 
result of forming water and arseniuretted hydrogen, as illustrated by the subjoined 


reaction : 
As,O, < (H,), yeti (H, As), ca (H,0),. 

The liquid from the stomach, or obtained from its contents by boiling water, 1s 
added to the materials for generating hydrogen (pure dilute sulphuric acid and 
zinc), contained in a self-regulating generator of hydrogen. Dr. Canudas y Salva 
prevents the possible explosion of the apparatus, resulting from the ignition of the 
hydrogen before all the air has been expelled, by placing in the lateral exit tube 
two metallic meshes, enclosing between them very loose cotton. (NV. R., April, 1878.) 
Fresenius proposed the same years ago. If the liquid from the stomach contain 
arsenic, the nascent hydrogen will combine with the metal, and the nature of the 
compound gas formed may be ascertained by burning a jet of it from a fine jet-pipe 
connected with the generator. The flame will have a characteristic blue color; 
and, by holding a porcelain plate against it, a thin film of metallic arsenic, forming 
a black stain, will be deposited. Liebig and Mohr bear testimony to the delicacy 
of this test; but, to remove every source of fallacy, it is necessary to be sure of 
the purity of the materials for generating the hydrogen by a preliminary trial of 
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the gas, before the suspected liquid is added ; as zine and sulphuric acid are both 
liable to contain arsenic. This trial is made by holding a plate against the burning 

hydrogen, which, if pure, will produce no stain. The pieces of zine employed should 
_ be changed after every experiment. Magnesium might be advantageously substituted 
for zinc, as it contains no arsenic, or, still better, sodium amalgam (made by adding 
about 5 per cent. of metallic sodium to some warmed mercury), as proposed by E. 
W. Davy. This can be used then in a neutral solution, the evolution of nascent 
hydrogen being due to the decomposition of the water by the sodium. 

Still another modification is Fleitmann’s test, in which the use of zinc is retained, 
but the development of nascent hydrogen is brought about by the addition of 
caustic potassa or soda. Under these circumstances arseniuretted. hydrogen is 
produced, but antimoniuretted hydrogen cannot be formed. A modification of 
Marsh’s apparatus, which is praised by Berzelius for the certainty and distinctness 
of its results, consists in having the tube which delivers the hydrogen arsenide 
narrowed in several places. If, then, while the gas is passing, heat be applied 
a little this side of the narrowed place, the compound is decomposed and a bright 
mirror of metallic arsenic is deposited in the contraction. As ever so small a de- 
posit can be changed subsequently into oxide or sulphide, both of which are charac- 
teristic, this test is quite delicate. 

It has been objected to Marsh’s test, that antimony forms a compound with hydro- 
gen, very similar to arseniuretted hydrogen, both in the color of its flame, and in 
the metallic spot which it deposits during combustion on cold surfaces. Still, the 
two metals may be distinguished by acting on the metallic spot with a drop or two 
of fuming nitric acid, with the aid of heat. Arsenic will thus be converted into 
soluble arsenic acid, precipitable brick-red by nitrate of silver ; antimony, on the other 
hand, into insoluble antimonic acid. Another way of distinguishing them is to apply 
to the stain a solution of hypochlorite of sodium, which instantly dissolves the ar- 
senical spot, without affecting that of antimony, or solution of protochloride of tin, 
which has no action on metallic arsenic, while it dissolves slowly but completely the 
antimony stain. (Blyth’s Manual, p. 385.) Nitroprusside of sodium also, while it 
has no effect upon arsenic spots, will dissolve those of antimony completely and easily. 
( Handworterbuch der Chem., i. 757.) In case the metallic mirror is obtained in 
the tube by Berzelius’s modification of Marsh’s test, a stream of hydrogen sulphide 
may be passed, whilst immediately behind the stain a gentle heat is applied. Ar- 
senic is changed thereby to yellow sulphide, while antimony produces an orange or 
black sulphide ; if dry hydrochloric acid gas is now transmitted, the arsenical sulphide 
is unchanged, while antimony sulphide is converted into chloride of antimony, which 
volatilizes without the application of heat. (Blyth’s Manual of Pract. Chem., p.385.) 
Sulphide of ammonium dissolves the arsenical spot with difficulty, leaving on evap- 
oration a yellow stain; it readily dissolves the antimonial, and yields an orange-red 
spot. Marsh’s test may be still further modified as proposed by Lassaigne. The 
current of hydrogen arsenide is conducted into solution of nitrate of silver, when it 
is decomposed according to the reaction: 

AsH, + (AgNO,), + (H,O),= H,AsO, + (HNO,), + (Ag,),. 
Here arsenious acid is formed, which goes into solution, and metallic silver separates 
out. Hydrogen antimonide passed into nitrate of silver solution gives a black pre- 
cipitate of antimonide of silver, in which all the antimony is contained. 

Professor Reinsch has proposed a method for detecting arsenic in organic liquids, 
which is extremely delicate, and at the same time has the merits of facility and celerity. 
It consists in acidulating the suspected liquid with hydrochloric acid, which converts 
the arsenious acid into the terchloride, and boiling in it, for ten minutes, a slip of cop- 
per foil, on which the arsenic is deposited as a white alloy of arsenic and copper; and 
then separating it in the state of arsenious acid, by subjecting the copper, cut into 
small chips, to a low-red heat in the bottom of asmall glass tube. The peculiar crystal- 
line appearance of arsenious acid, mentioned in the preceding page, is conclusive of 
its presence; and, besides, if collected and dissolved in water, it will answer to the 
ordinary tests for the poison. The form of copper, preferred by Dr. Maclagan, is 
that of copper wire, No. 24, made bright by being rubbed with sand-paper, and 
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rolled into a loose spiral, about an inch long, by being twisted round a small pencil, 
In this form, the copper affords an extensive surface for the deposition of the arsenic. 
The merit of Reinsch’s procedure is not so much that it gives a characteristic deposit 
on the copper,—for bismuth, tin, zinc, and antimony also give deposits,—as that the 
copper collects all the arsenic from the organic liquid, and presents it in a convenient 
form for applying the liquid and subliming tests. Yet the gray metallic appearance of 
the arsenical deposit can hardly be confounded with that of any other metal, except 
perhaps of antimony, which can be distinguished by the tests already mentioned. But 
Reinsch’s method is not without its fallacies. Thus, it has been ascertained that the 
presence of a nitrate or chlorate in the suspected material, prevents the characteristic 
action of the arsenic on the copper, until the whole of these substances have been 
consumed by reaction with the metal. Besides, both hydrochloric acid and copper, 
even such as have been sold in the shops as the purest, are liable to contain arsenic, 
and therefore to afford fallacious results. This, however, is less true of the hydro- 
chloric acid prepared in this country than the European, as the sulphuric acid em- 
ployed in its preparation is obtained generally from native sulphur, instead of from . 
pyrites as abroad. Nevertheless, no conclusion from Reinsch’s test can be certainly 
relied on, unless the hydrochloric acid has been ascertained to be free from arsenic. 
With the copper there is less risk, as the arsenic in it can act only by solution of the 
copper itself, and this is known by the green color imparted to the liquid; so that, 
if the arsenical deposit should be produced without discoloration of the liquid, the 
indication of the presence of the poison may be considered as satisfactory. (Odling 
and Zuylor.) 

If the process of Reinsch is to be applied to the sulphide of arsenic, it will be 
necessary to bring this into the liquid form. For this purpose Prof. J. C. Draper, 
of New York, makes use of ammonia, which dissolves the sulphide, and is also capa- 
ble of attacking copper. The substance supposed to contain the sulphide having 
been covered, in a suitable vessel, with water of ammonia, is set aside in a warm place, 
and permitted to stand for a few hours. The solution of the sulphide is then sepa- 
rated by filtration, strips of clean, bright-copper are introduced into it, and the whole 
gently heated. The copper gradually becomes coated with a deposit like that which 
is formed in Reinsch’s process. (V. Y. Med. Journ., 1865, p. 13.) 

A modification of the methods of Marsh and Reinsch has been proposed by Dr. 
Alfred 8. Taylor, which he has found effectual in detecting arsenic whether in liquids 
or solids, and whether associated with organic or inorganic substances, for an account 
of which, however, we must be content, from want of space, to refer the reader to the 
paper of that eminent toxicologist in P. J. Tr. (1861, p. 411). 

Still another method of detecting arsenic is the electrolytic, consisting in exposing 
the suspected liquid, in connection with diluted sulphuric acid, to a voltaic current, 
through the influence of which, if arsenic be present, even though associated with 
large quantities of organic matter, arseniuretted hydrogen (hydrogen arsenide) is 
evolved. It is, however, only the arsenious acid that will respond to this test, arsenic 
acid not being affected ; and the presence of mercury interferes materially with the 
process. For an account of the process, and of the method of rendering arsenic acid 
sensible to the test, and of counteracting the influence of the mercury, see papers by 
Mr. C. L. Bloxam in P. J. Tr. (1860, p. 376, and 1861, p. 528). 

It has been shown by MM. Malaguti and Sarzeau that, for the detection of minute 
quantities of arsenic in exhumed bodies, the best method of proceeding is to distil 
the viscera with aqua regia, made by mixing one part of nitric with three of hydro- 
chloric acid. The animal matter (the liver, for example), cut into small pieces, is 
dried by a gentle heat, and mixed with a quantity of the aqua regia equal to the 
weight of the matter before it was dried. ‘The mixture is distilled, and the arsenic, 
if present, comes over in the form of the volatile terchloride, which may be converted 
into the tersulphide in the usual manner. 

Arsenic may be detected in exhumed bodies long after death. M. Blondlot found 
it in the brain of a body that had been buried twenty years. In this case, it was 
ascertained that no arsenic existed in the earth of the cemetery. (See Brit. and 
For. Med.- Chir. Rev., 1855, p. 222.) It is necessary also to be guarded against 
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the possible presence, about the body, of metals which may contain arsenic; as, for 
example, brass and copper. lL. A. Buchner has found, in the intestines of persons 
who had been poisoned with arsenious acid, examined some months after death, the 
poison in the state of yellow sulphide of arsenic, into which it had been converted 
by the sulphuretted hydrogen developed by the putrefactive process that had taken 
place in the bowels, showing that even in poisonous doses arsenic has not always the 
property of preserving the body from corruption. (Neues Repertorium, xvii. 21.) 

Off. Prep. Liquor Arsenicalis, Br.; Liquor Arsenici Chloridi, UW S.; Liquor 
Arsenici Hydrochloricus, Br.; Liquor Potassii Arsenitis, U.S.; Sodze Arsenias, 
Br.; Sodii Arsenias, U.S. 


ACIDUM BENZOICUM. U.S., Br. Benzoie Acid. 
HC; Hs O23 122. (AG'I-DUM BEN-ZO/I-cUM.) HO Cys Hs Os; 122. 


Acidum Benzoicum Sublimatum, Flores Benzoes; Acide benzoique, Fleurs de Benjein, Fr.; Ben- 
zoesdiure, Benzoeblumen, G. 


Both the U.S.* and Br. Pharmacopeeias have omitted their process for the prepa- 
ration of benzoic acid: the British defines it to be “a crystalline acid obtained from 
benzoin, and prepared by sublimation.” 

Formerly the benzoin before sublimation was mixed with sand; but this is now 
usually omitted, as not only useless, but probably injurious by favoring the produc- 
tion of empyreumatic substances. ‘The acid, which exists in the benzoin combined 
with resin, is volatilized by the heat, and condensed in the upper part of the 
apparatus. Unless the temperature be very carefully regulated, a portion of the 
resin is decomposed, and an oily substance generated, which rises with the acid, 
and gives it a brown color, from which it cannot be entirely freed by bibulous 
paper; and this result sometimes takes place even with the greatest caution. The 
process for subliming benzoic acid may be conducted in a glazed earthen vessel, 
surmounted by a cone of paper, or by another vessel with a small opening at the 
top, and a band of paper pasted round the place of junction. After the heat has 
been applied for an hour, the process should be suspended till the condensed acid 
is removed from the upper vessel or paper cone, when it may be renewed, and the 
acid again removed, and thus alternately till colored vapors rise. Mobr, after many 
experiments, recommends the following plan as unobjectionable. In a round cast- 
iron vessel, eight or nine inches in diameter and two inches deep, a pound or less 
of coarsely powdered benzoin is placed, and uniformly strewed over the bottom. 
The top of the vessel is closed by a sheet of bibulous paper, which is secured to 
the sides by paste. A cylinder of thick paper in the form of a hat, just large 
enough to fit closely around the sides of the pot, is then placed over it, and in like 
manner secured by paste. A moderate heat is now applied by means of a sand- 
bath, and continued for three or four hours. The vapors pass through the bibu- 
lous paper, which absorbs the empyreumatic oil, and are condensed within the hat 
in brilliant white flowers, having an agreeable odor of benzoin. (Annal. der Pharm., 
xxix. 178.) The process officinal in U.S. P. 1870 was based upon Mohr’s, but 
it frequently happens that the sublimed crystals, after they have formed in the 
cap, and whilst the sublimation is still going on, fall upon the bibulous paper, 
and if this paper should happen to be heated to only 120° C. (248° F.) the erys- 
tals will melt, and soon stop up the pores of the paper. If coarse muslin be substi- 
tuted for the bibulous paper, it serves the purpose of retaining any empyreumatic 
substances, and yet permitting the vapors to pass through without becoming glazed 
by a deposit of melted acid. Strips of paper passed at irregular intervals across the 
cap prevent the falling back of crystals. The remaining acid of the benzoin may 

* The following is the process officinal in 1870: “Take of Benzoin, in coarse powder, twelve 
troyounces. Spread the Benzoin evenly over the bottom of an iron dish eight inches in diameter, 
cover the dish with a piece of filtering paper, and, by means of paste, attach it closely to the rim, 
Then, having prepared a conical receiver or cap of thick, well-sized paper, of rather larger diam- 
eter than the dish, invert it over the latter, so as to fit closely around the rim. Next apply heat 
by means of a sand-bath, or of the iron plate of a stove, until, without much empyreuma, vapors 
of Benzoic Acid cease to rise. Lastly, separate the receiver from time to time, and remove the 


Benzoic Acid from it and the paper diaphragm, as long as the Acid continues to be deposited.” 
U. S. 1870. 
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be extracted, if deemed advisable, by treating the resi ‘ue of the balsam with lime 
or carbonate of sodium. From the mode of preparing benzoic acid by sublimation, 
it was formerly called flowers of benzoin. 

Another mode of separating the acid from benzoin is by combining it with a 
salifiable base, and precipitating with an acid. Such is the process of Scheele. It 
consists in boiling the powdered benzoin with hydrate of lime and water, filtering 
the solution of benzoate of calcium thus obtained, and precipitating the benzoic 
acid with hydrochloric acid. Carbonate of sodium or of potassium may be substi- 
tuted for the lime, and sulphuric for the hydrochloric acid; and the precipitated ben- 
zoic acid may be purified by dissolving it in boiling water, which will deposit it upon 
cooling. The acid, however, requires to be still further purified by repeated crystal- 
lization from small portions of boiling water. <A little animal charcoal may be 
employed to render the crystals quite colorless. These processes afford a product 
purer than that obtained by sublimation, but not preferable in a medicinal point 
of view; as the small quantity of oil present in the sublimed acid adds to its stimu- 
lant properties, and at the same time renders it pleasant to the smell. In order to | 
get the benzoic acid in the form to which the eye is accustomed, it has been pro- 
_posed to sublime the acid after its precipitation. 

Several other modes of extracting the acid have been recommended. The 
following is the process of Stolze. One part of the balsam is dissolved in three 
parts of alcohol, the solution filtered and introduced into a retort, and the acid 
saturated by carbonate of sodium dissolved in a mixture of eight parts of water and 
three of alcohol. The alcohol is distilled off; and the benzoate of sodium con- 
tained in the residuary liquid is decomposed by sulphuric acid, which precipitates 
the benzoic acid. This is purified by solution in boiling water, which lets fall the 
acid when it cools. By this process Stolze obtained 18 per cent. of acid from 
benzoin containing 19:425 per cent. By the process of Scheele he obtained 13-5 
per cent.; by the agency of carbonate of sodium, 12 per cent.; by sublimation, 
only 7-6 per cent. Professor Scharling has prepared benzoic acid by means of 
heated steam, and obtained 8 per cent. (A. J. P., xxiv. 236.) 

The acid is manufactured very cheaply from naphthalene. According to Wm. A. 
Tilden (P. J. Tr., July, 1870), the naphthalene is oxidized by nitric acid into oxalic 
und phthalic acids (C,,H,-+ 40, = H,C,O, + H,C,H,0,), then converted into a 
phthalate of calcium and strongly heated with hydrate of lime, whereby the phthalate 
is converted into carbonate and benzoate of calcium; this latter salt is then treated 
with hydrochloric acid and the benzoic acid thus set free. 

A very large quantity of benzoic acid has, within a few years, been imported 
into the United States from Europe, under the commercial name of German benzoic 
acid, which is prepared from the urine of cattle and horses by boiling the hippu- 
rate of calcium with hydrochloric acid. By boiling the hippuric acid thus sepa- 
rated with hydrochloric acid, it is split into benzoic acid and glycocoll,* according 
to the reaction, C,H,NO, + H,O = C,H,NO, + C,H,O,. It is white, has a fine 
lustre, and is said to be very pure, but sometimes has a slight urinous odor in- 
dicative of its origin. (A. J. P., xxvii. 23; P. J. Tr., July, 1875.) Owing to 
the scarcity of benzoin in the market yielding paying quanuties of benzoic acid, 
it is asserted that the English manufacturers employ certain varieties of Botany 
Bay gum (G'wm acroides), and obtain a larger yield of an acid which was formerly 
regarded as cinnamic, but has recently been shown to be benzoic acid. (NV. R., 
Feb. 1879.) Benzoic acid is also obtained from derivatives of toluol, benzotri- 
chloride and benzaldehyd, and this acid is produced in large quantities, but, 
although possessing many points of identity, there are still some as yet irrecon- 
cilable differences between this acid and those obtained from benzoin and urine. 
(NV. &., June, 1880.) Benzoic acid may also be prepared profitably from swint, 
the greasy substance obtained by washing wool. (Chemist and Druggist, 1876, 

. 358. 
/ Essent Sublimed benzoic acid is in white, soft, feathery crystals, of a silky 


* Cazeneuve recommends the precipitation of the acid from urine by the use of sulphate of zine, 
as hippurate of zinc, decomposing with hydrochloric acid. (Zeitschr. Oest. Ap. Ver., 1879, p. 2.) 
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lustre, and not pulverulent. From solution the acid crystallizes in transparent 
prisms. When quite pure it is inodorous; but prepared by sublimation from the 
balsam it has a peculiar, agreeable, aromatic odor, dependent on the presence of 
an oil, which may be separated by dissolving the acid in alcohol and precipitating 
it with water. Its taste is warm, acrid, and acidulous. It is unalterable in the 
air, but at 121-5° C. (250° F.) melts, and at a somewhat higher temperature rises 
in suffocating vapors. Sp. gr. 1:29. The Br. Pharmacopeeia gives as its melting 
point 120° C. (248° F.), and boiling point 239° C. (462° F.). It is inflammable, 
burning without residue. One hundred parts of 90 per cent. alcohol dissolve about 
forty parts, whilst the same quantity of pure ether will dissolve about thirty parts. 
(Bourgoin.) The addition of borax or phosphate of sodium increases its solubility. 
It is readily dissolved by alcohol, and by concentrated sulphuric and nitric acids, 
from which it is precipitated by water. ‘‘ Benzoic acid is soluble in 500 parts of 
water and 3 parts of alcohol at 15° C. (59° F.), in 15 parts of boiling water and 
in 1 part of boiling alcohol; also soluble in 3 parts of ether, in 7 parts of chloro- 
form, and readily soluble in disulphide of carbon, benzol, benzin, and oils.” U.S. 
The fixed oils also dissolve it. It is entirely soluble in solutions of potassa, soda, 
or ammonia, from which it is precipitated by hydrochloric acid. On carefully 
neutralizing any of these solutions and adding solution of ferric sulphate pre. 
viously diluted with water, a flesh-colored precipitate is produced. Its solution 
reddens litmus paper, and it forms salts with salifiable bases called benzoates. “If 
gradually heated in a retort with 3 parts of freshly slaked lime, benzol is evolved.” 
U.S. 

“The solution of benzoic acid in pure cold sulphuric acid, when gently warmed, 
should not turn darker than light-brownish; if now poured into water, the benzoic 
acid should separate as a white precipitate and the liquid should be colorless. 
A small quantity of the acid, when taken up by some recently ignited and moistened 
cupric oxide held in the loop of a platinum wire and introduced into a non-lumi- 
nous flame, should not impart a green or bluish-green color to the flame (abs. of 
chlorobenzoic acid). The acid should not have an odor resembling that of bitter 
almonds or of stale urine. On rubbing together ] Gm. of benzoic acid and 0°5 Gm. 
of permanganate of potassium in a mortar with a few drops of water, the odor of 
oil of bitter almonds should not be evolved (cinnamic acid).” U.S. Benzoic acid 
is a characteristic constituent of the balsams, and has been found in various other 
vegetable and some animal products. When heated, it should sublime without 
residue ; but the Br. Pharmacopeeia allows a slight residue for impurities. 

Medical Properties and Uses, Benzoic acid is irritant to the alimentary mucous 
membrane, and as a stimulant expectorant is of some value in chronic bronchitis 
and the later stages of the acute disorder. It is, however, chiefly used in connec- 
tion with genito-urinary diseases. It was proposed by Dr. Alexander Ure asa 
remedy for uric acid deposits in the urine, and for the chalk-like concretions, con- 
sisting of urate of sodium, in the joints of gouty individuals. He supposed it to 
operate by converting the uric into hippuric acid, and consequently the insoluble 
urates_into soluble hippurates. Itappears, however, that such a transformation of uric 
acid does not take place, but that the benzoic acid is itself converted into hippuric 
acid, which is always found in the urine, when the former acid is taken freely. 
Garrod and Kletzinsky affirm that, though the uric acid is unaffected, the urea is 
decidedly diminished ; and Kletzinsky believes that the quantity of nitrogen con- 
tained in the urea lost is almost exactly represented by the nitrogen of the hippuric 
acid formed ; so that the benzoic acid is probably converted into the hippuric by com- 
bination with a nitrogenous body, either derived from the urea or formed at the expense 
of it. (Ann. de Thérap., 1860, p. 110.) On the other hand, Ure, Leroy d’Ktiolles, 
and Debouy declare that the uric acid is greatly lessened, and Keller Meissner, and 
Shepard have found that the elimination of urea is not affected. In consequence 
of the acid state of urine produced by benzoic acid, it has been found useful in the 
phosphatic variety of gravel ; though its beneficial influence, being purely chemical, 
continues only during its use. It is said to have cured nocturnal incontinence of 
urine. It has been very highly recommended in ammoniacal cystitis by Prof. Gos- 
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selin. (Arch. Gén., Nov. 1874.) The urine is rendered neutral or acid, and great 
relief afforded. In calculous cases a great advantage is the prevention of the forma- 
tion of the ammoniaco-magnesian phosphate. It is necessary to give very large 
doses. One gramme aday should be exhibited in the beginning, and increased 
rapidly to four grammes. Relief is never afforded before the fifth “day ; sometimes 
not until the nineteenth. Prof. Gosselin employs an emulsion of one part of ben- 
zoic acid, three parts of glycerin, and one hundred and fifty parts of mucilage. Dr. 
Lemaire (Phila. Med. Times, vol. iv. p. 638) commends most highly, in acute gon- 
orrhoea, the use of half a drachm of tincture of cannabis Indica and fifteen grains 
of benzoic acid in twenty-four hours. As first pointed out by Dougall in 1872, 
benzoic acid is a powerful antiseptic, being probably fully as poisonous to bacteria 
as is salicylic or carbolic acid. Bucholtz found that 0-2 per cent. of it has a de- 
cided influence upon the development of the organisms of putrefaction; and F. 
Baden Benger (P. J. Tr., 1875, p. 211) states that one-fourth of a grain of it added 
to a fluidounce of infusion of orange, buchu, or gentian, will cause it to keep un- 
changed for at least one month.* | 

Benzoic acid may be readily dissolved in water by the addition to it of four parts 
of phosphate of sodium, or one part anda half of biborate of sodium. The dose 
is from 10 to 30 grains. It may be administered in pill, using soap as an excipient. 
It is an ingredient in some cosmetic washes, and has been employed by way of 
fumigation as a remedy in affections of the skin. It has also been employed as a 
local haemostatic, in connection with alum, with considerable asserted success; but 
there can be little doubt that alum is the more efficient ingredient. 

Of. Prep. Ammonii Benzoas, U. S.; Sodii Benzoas, U.S.; Ammoniz Benzoas, 
Sr.; Tinctura Camphoree Composita, br.; Tinct. Opii Ammoniata, br.; Tinct. 
Opii Camphorata. 


ACIDUM BORICUM. U.S. Borie Acid. (Boracice Acid.) 
H; BO33 62. (AQ'I-DUM BO/RI-CUM.) 3 HO BOs; 62. 


Boracic Acid; Acide borique, F7.; Borsiure, G. 

Boric acid occurs in small amount, most probably in combination as a magnesium 
salt, in sea-water and in certain mineral waters, as the hot springs of Wiesbaden, 
Aix-la-Chapelle, and Vichy ; in certain minerals, such as the borocalcite which occurs 
in considerable quantities in the nitre-beds of Peru and Chili; and in the natural borax 
or tincal, first found in the basins of dried-up lagoons in Central Asia, but now 
obtained in large amount from Clear Lake, California. The largest amount is ex- 
tracted, under ‘the name of sassolin, from the lagoons of the volcanic districts of 
Tuscany, and from the crater of Vulcano, one of the Lipari Islands. 

Preparation. In the neighborhood of Monte Rotondo, Lago Zolforeo, Sasso, and 
Larderello are found numerous hillocks and fissures, the latter of which emit hot 
aqueous vapor containing boric acid and certain gases. Around one or several 
of these fissures, called suffion?, a circular basin of masonry is built, which is filled 
with water and called a lagoon. By the jets of vapor constantly breaking through 
it, the water becomes oradually impregnated with boric acid and heated. A series 
of such lagoons are made to communicate with each other on the declivity of a 
hill, and the lowest to discharge itself into a reservoir, where the solution is al- 
lowed to rest and deposit mechanical impurities, From this reservoir the solution 
is made to pass into leaden evaporating pans, heated by the natural vapor, where it 
receives sufficient concentration to fit it for being conducted into wooden tubs, where 
it is allowed to cool and crystallize. The crude acid thus obtained contains, on an 
average, 79 per cent. of boric acid; the impurities consisting chiefly of alum, the 
double sulphate of ammonium and magnesium, and sulphate of calcium. ‘The seven 
works belonging to Count Larderel, “which are located at Castelnuovo, produce 
at present (1882) over 3 million kilogrammes of crude acid, and a much larger 
production would follow increased demand. 


* Henry Trimble (A. J. P., 1876) and B. Archer (A. J. P., eke confirm the statement as to its 
value as an antiseptic in its pharmaceutical applications, 
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The native borax of California supplies, at present, the entire American demand 
for boric acid. The free acid is obtained by decomposing the salt in aqueous 
solution with strong hydrochloric acid. 

Properties. Boric acid forms “ Transparent, colorless, six-sided plates, slightly 
unctuous to the touch, permanent in the air, odorless, having a cooling bitterish 
taste and a feebly acid reaction; in solution turning blue litmus paper red and 
turmeric paper brown, the tint, in the latter case, remaining unaltered in the 
presence of free hydrochloric acid.” U.S. They have a sp. gr. of 1:434, dissolve 
in 3 parts of boiling water, in 25 parts of cold water, in 6 parts of cold alcohol and 
5 of boiling, and in volatile oils, but are insoluble in ether. On evaporation of 
the alcoholic solution, the boric acid volatilizes even more readily than from the 
aqueous solution. Glycerin, when heated, dissolves an amount of borie acid so 
considerable that when cold it thickens to a crystalline mass. Its aqueous solution 
tastes somewhat acid, colors litmus paper a wine red, and changes turmeric paper 
to a brown color, analogous to that produced by alkalies, even when hydrochloric 
acid is present. On moistening the paper so browned and then dried with caustic 
alkali solution, it turns first blue and then a dirty gray color. ‘On ignition, 
Borie Acid loses 43:5 per cent. of its weight, and, on cooling, becomes transparent 
and brittle.” U.S. 

On heating the alcoholic solution of boric acid, some boric ether (ethyl borate) 
is produced ; to this is ascribed the green color seen when the alcohol is thus ignited. 
The solution in glycerin, however, yields the same green color when heated on the 
Joop of a platinum wire, the reaction being so delicate as to cause it to be proposed 
as a test for glycerin. Boric acid, when heated to 100° C. (212° F.), loses a 
molecule of water and changes into metaboric acid; by prolonged heating to 
140° C, (284° F.), or in a dry current of air to 160° C. (320° F-.), it loses still 
more water and becomes pyroboric acid ; finally, by ignition, it swells up and 
loses all the combined water, leaving boric oxide, B,O,. Boric acid is a weak 
acid, or may even act as a base. Thus, with sulphuric and phosphoric acids it 
forms compounds which may be considered as salts. Its compounds with bases, 
when in solution, are readily decomposed by other acids, but at a red heat boric 
oxide will displace many of the stronger but more volatile acids. ‘‘ An aqueous 
solution of boric acid should not be precipitated by test solutions of chloride of 
barium (sulphate), nitrate of silver with nitric acid (chloride), sulphide of ammo- 
nium (lead, copper, iron, etc.), or oxalate of ammonium (calcium). <A fragment 
heated on a clean platinum wire in a non-luminous flame should not impart to the 
latter a persistent yellow color (sodium salt).” UZ S. 

Boric acid is to be tested especially for hydrochloric acid and for common salt. 
Their presence is shown by acidifying the solution with nitric acid and adding silver 
nitrate, when a turbidity will appear. Sulphuric acid and sodium sulphate, if 
present, are indicated by a test with barium chloride solution. Iron is indicated by 
potassium sulphocyanate, which gives a red color; lead and copper by the test with 
sulphuretted hydrogen gas. M. Schiauffele, of Paris, has drawn attention to a 
commercial boric acid containing lead. (NV. #., July, 1877.) 

Medical Properties and Uses. The action of boric acid upon the system is 
not well known, but it probably is identical in its physiological and remedial powers 
with borax, except that it is more powerful. It has not as yet been much used in- 
ternally, but is commended by Dr. Wm. Warren Greene (ost. Med. and Surg. 
Jour., ciii. 197) in chronic cystitis and prostatitis, in diphtheria, in chronic dys- 
pepsia with fetid eructations, and in septic diseases. He gives it, usually, in doses 
of thirty grains, in cachet, and has exhibited a drachm every four hours without pro- 
ducing any ill effect. Whether boric acid is a poison, and, if so, in what doses, 
cannot yet be considered as determined. Cyon found that three-drachm doses of 
it produce in dogs no pronounced effects (St. Louis Clin. Record, Sept. 1881). 
Mododewkow is stated to have had two fatal cases of poisoning, but as in one case 
a lumbar abscess, in the other a pleuritic cavity, was freely washed out with a five 
per cent. solution of the acid, it is possible that the fatal collapse may have been the 
result of the operation. 
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When used externally, boric acid acts as a detergent, soothing, and disinfecting 
substance. It is said to be almost free from irritant properties, and to afford a 
superior substitute to carbolic acid in antiseptic surgery.* In erysipelatous inflam- 
mations, foul ulcers, and similar external disorders, the saturated aqueous solution, 
or an ointment of the acid, may be continuously applied. Some trouble has been 
experienced in having this ointment made properly, owing to the tendency of tha 
crystals of boric acid to slip from under the pestle, rendering the process of pul- 
verization very tedious. When triturating, it is very necessary to have the acid in 
an impalpable powder before incorporating with the fatty body; the gradual ad- 
dition of ether to the acid has been suggested as a valuable aid to trituration. 
Boric acid ointment (Lister’s) is made from one part each of boric acid and 
white wax, two parts each of oil of sweet almonds, and paraffin. 


ACIDUM CARBOLICUM. U.S., Br. Carbolie Acid. (Phenol.) 
Cs H; HO; 94. (AQ'I-DUM OAR-BOL'I-CUM.) Cro He 02; 94. 


A product of the distillation of coal-tar between the temperatures of 180°—190°' 

©. (3856°-374° F.). U.S. 

An acid obtained from coal-tar oil by fractional distillation and subsequent 
purification. Br. 

Acidum Phenicum s. Phenylicum Crystallisatum; Phenic Acid; Phenylic Acid; Phenol; 
Phenylic Alcohol; Acide carbolique, Hydrate de Phényle, Acide phénique, Fr.; Carbolsidure, 
Phenylsiure, Phenylalkohol, G. 

This important medicine is officinal in the British, Pharmacopeeia, and was recog: 
nized by our own in 1870. It was discovered in 1834, in the tar of coal, by 
Runge, who gave it the name of carbolic acid. In 1841, it was thoroughly inves. 
tigated by Laurent, by whom it was considered as the hydrated oxide of a peculiar 
compound radical called phenyl (from gaww, I show), and therefore described by 
the name of hydrated oxide of phenyl. Its acid properties, however, having been 
subsequently recognized, it received the name of phenic acid; but, out of consid- 
eration for the original discoverer, chemical writers generally adhere to the title he 
gave it of carbolic acid. When on the subject of its composition, we shall have 
occasion to show that, although more closely related chemically with the alcohols 
than the acids, it belongs to a peculiar class known in common as phenols. 

Preparation. For the commercial preparation of carbolic acid that portion of the 
heavy oil of coal-tar is taken which distils over between 165° C. (329° F.) and 190°C. 
(374° BF.) (Dead oil). One or two rectifications of this oil serve to concentrate the car- 
bolic acid greatly. A brown oil obtained in this way is used directly as crude carbolic 
acid. (See Acidum Curbolicum Impurum.) If this be well mixed with strong soda 
solution, a crystalline mass of sodium phenol separates, from which fluid hydro- 
carbons and other impurities can be poured off. This sodium phenol can then be 
heated to about 170° C. (338° F.) without decomposition, whereby many of the 
adhering compounds distil off or are decomposed. After this roasting, the sodium 
phenol is dissolved in 10 parts of water, whereby still other foreign substances are 
separated. An amount of hydrochloric or dilute sulphuric acid calculated from a 
special test with a small portion, as just sufficient, is then added in order to set the 
curbolic acid free. It separates as an oily layer upon the surface, and, after being 
washed with a saturated solution of common salt, is dried over chloride of caleium 
and again distilled. ‘The product so obtained crystallizes out largely on a cooled 
surface, and, after removing the crystals from adhering liquid, and drying them by 
pressure, they are again submitted to the same process of distillation. Only by 
such a detailed procedure can carbolic acid be separated from its homologues, like 
cresol (cresylic acid), C,H,(CH,)OH, which ae! it, smell exactly like it, 
and boil between 185° C. (365° E. ) and 200° C. (392° F 

For the preparation of crystallized phenol, Bickerdike (Chem. News, xvi. 188) 


* Ointment of Borie Acid. Dr. Greene especially recommends the following formula: Take 
of oturated glycerole of boric acid two parts; spermaceti and white wax, each, one part; vase- 
line six parts. Melt the vaseline, white wax, and spermaceti together, and add the glycerole slowly, 
with trituration while cooling. 
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recommends that 1 or 2 per cent. of anhydrous cupric sulphate be added to the 
commercial acid distillate; this is then distilled, when the dehydrated phenol solidi- 
fies at 16° C. (60°8° F). Prof. Church (Chem. News, Oct. 13, 1871) proposes to 
prepare pure carbolic acid by agitating the best commercial product with 20 
parts of water, siphoning off the clear solution from the undissolved portion which 
retains the impurities, and adding to the solution pure common salt to saturation, 
when the purified acid rises to the top, and may afterwards be dehydrated by dis- 
tillation with lime. 

Commercial Forms. In one of his publications in reference to carbolic acid, Dr. 
F. Crace Calvert, to whom probably, more than any other person, is owing the in- 
troduction of this substance into use in Great Britain and the United States, 
informed us that the carbolic acid obtained by Laurent, melting at 34° C. (93° F.), 
and boiling at 186° C. (367° F.), was not quite pure. By successive steps of im- 
provement in the process employed by the manufacturing house at Manchester with 
which he is connected, they had at length succeeded in preparing the pure crys- 
tallized acid, without color or sulphurous odor; but, unfortunately, this statement 
is not accompanied with an account of the means by which the end had been 
attained. As the products of this factory are those now generally used, a brief 
notice, derived from the same source, of the forms of the drug prepared by them, 
and now circulating in the market, is desirable. 1. A pure acid is prepared, 
crystallizing in white prismatic crystals, but, as usually sold, in a white, hard, fused 
mass, which differs from Laurent’s in being soluble in 20 parts of water instead 
of 33 parts, fusible at 41° C. (106° F.) instead of 34° C. (93° F.), and boiling at 
182° C. (359° F.) instead of 186° C. (367° F.). This should be preferred for in- 
ternal use. 2. The second form is less pure. Like Laurent’s, it is white, solid, 
and fusible at 34° C. (93° F.), and may be employed for external purposes, whether 
in medicine or surgery. 3. A third quality is known in commerce as solution 
No. 4, which is not crystallizable at ordinary temperatures, and contains at least 10) 
per cent. of water, with varying quantities of homologous acids. 4. The fourth and 
cheapest form is that of a nearly colorless liquid, which is a mixture of carbolie 
and cresylic acids. Diluted with 100 parts of water or more, it may be used for the 
coarser antiseptic and disinfecting purposes out of doors, as in cess-pools and sewers. 
Besides these forms of carbolic acid, which issue from the manufacturing establish» 
ment of the Messrs. Calvert, there are others from different sources, generally in 
the liquid state, which are usually of a brownish color, and consist of mixtures of’ 
earbolic acid with cresylic acid, coloring matter, ete., and of which carbolic acid 
often constitutes but a small proportion. These are often imported from Germany. 
They should not be used internally; but, for disinfectant and antiseptic purposes, 
they are probably equal to solutions of the pure acid, as the cresylic acid is said to 
be quite as powerfully disinfectant as the carbolic, if not more so. 

These impure liquors are sold sometimes under the improper name of coal- 
tar creasote, They are recognized in the U.S. Pharmacopeeia under the name of 
“ Acidum Carbolicum Crudum.” (See the next article.) 

Properties. Carbolic acid, in its pure state, is a solid at ordinary temperatures, 
crystallizing in minute plates or long rhomboidal needles, white or colorless, of a 
peculiar odor recalling that of creasote, and an acrid burning taste. Its sp. gr. is 
1-065. (Lemaire.) It is apt to be colored pinkish or brown, under the influence 
of light and air, and Dr. Hager thinks that this is due to the presence of am- 
monia or ammonium nitrite in the atmosphere (Phar. Centralhalle, 1880, p..77) ; 
this discoloration, if slight, does not interfere with any of its medical uses. It deli- 
quesces on exposure, and ultimately becomes liquid ; and the presence of water in 
the smaliest proportion causes it to liquefy. It is customary to add 10 per cent. 
of water or glycerin to carbolic acid for dispensing, as it is more convenient to use 
it in a liquid form. “When diluted it has a sweetish taste with a slightly burn- 
ing after-taste, and a neutral reaction.” U.S. When quite pure it melts at 41° C. 
(106° F.), forming an oily-looking, colorless liquid, and boils at 182° C. (359° F.). 
(Calvert.) But, as often met with, its point of fusion is lower, and that of vola- 
tilization higher, than those named. ‘The crystals melt at 36°-42° C. (96 8°- 
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107:6° F.), and boil at 181°-186° C. (357:8°-366-8° F.), the higher melting and 
lower boiling points being those of the pure and anhydrous acid. On continued 
heating, the acid is completely volatilized.” U.S. The British gives its melting 
point, at 35° C . (95° F.), and its boiling point at 188° C. (870° F. i) both Pharma- 
copeeias, therefore, admitting considerable impurity. Carbolic acid is inflammable, 
burning with a reddish flame. The plane of polarization of a ray of polarized 
light is not affected by it. ‘ Carbolic acid is soluble in 20 parts of water at 15° C. 
(59° F.). 100 parts of the crystals are liquefied by the addition of about 5 parts of 
water; this liquid is rendered turbid by the further addition of water, until 2000 
parts have been added, when a stable and clear solution is formed. It is very soluble 
in alcohol, ether, chloroform, benzol, disulphide of carbon, commercial and absolute 
glycerin, and fixed and volatile oils.” U.S. Its solubility in water increases on 
heating the water; at 84° C. (183-2° F.), both liquids are miscible in all propor- 
tions. Its solution i is, if pure, colorless, and remains so; but, if impure, is colored 
brownish by exposure. It is but slightly soluble in cold petroleum benzin, but 
dissolves largely on heating. 

Though neutral to test-paper, it combines feebly with salifiable bases; its anit 
being decomposed by carbonic acid, and those with the alkalies having an alkaline 
reaction. The carbolate of potassium is said to be decomposed even by water. 
Nitric acid converts it into picric acid, for the manufacture of which it is largely 
used, It reduces many metallic salts, especially those of silver and copper, and 
coagulates collodion. Bromine water, added in excess to a weak solution, produces 
a flocculent white precipitate. This precipitate, which consists of tribromphenol, 
is so insoluble that it separates even in the most dilute solutions, and affords an 
extremely delicate test. In 24 hours a solution containing but gptgp of phenol 
gives the reaction. (Allen, Com. Org. Analysis, 1879, p. 307.) If an aqueous solu- 
tion of phenol be gently warmed with ammonium and solution of sodium hypochlo- 
rite (avoiding excess), a deep blue color is obtained, which is lasting, but turns to 
red on addition of acids. Solutions containing 1 part of phenol in 5000 of water react 
well when 20 C.c. are employed. Much smaller quantities give the reaction after a 
time. (Lbid., p. 306.) Ferric chloride (avoiding excess) gives a fine violet color, by 
which 1 part of phenol in 3000 of water can be detected. The presence even of 
neutral salts often interferes with this reaction. 

All the soluble carbolates communicate to pine wood, impregnated with their so- 
lution, the property of assuming a deep blue color half an hour or an hour after 
having been steeped in hydrochloric acid. (Lemaire.) Carbolic acid in solution 
coagulates albumen and collodion, arrests fermentation, instantly destroys the lower 
forms of vegetable and animal life, and, in very small ‘proportion, prevents mouldi- 
ness in vegetable juices, and protects animal substances against putrefaction. 

The substances with which carbolic acid is most likely to be confounded are cresy- 
lic acid and creasote, the former, like it, extracted from coal-tar, the latter from wood- 
tar exclusively. As cresylic acid is incapable of crystallizing at ordinary temperatures, 
the two cannot be confounded in the solid state, and, as before observed, its presence 
in the liquid state is of little consequence ; as its virtues are of the same kind, and 
at least equal. Its boiling point, however, is considerably higher than that of car- 
bolie acid, being about 400°; and it may, therefore, be supposed to be present in 
any suspected liquid which will not crystallize at any common temperature, or boil 
under 202° C. (395° Ff.) to 204° C. (400° F.). It is also distinguished by being 
less soluble in water, ammonia, glycerin, and solution of soda than is the case with car- 
bolic acid, but it is more soluble in petroleum benzin. (Allen.) (A.J. P., Jan. 1879.) 
Creasote is distinguished by its lower density, its liquid form, and higher boiling 
point; by its isolubility in strong ammonia, or in 6 per cent. soda solution, as well 
as its insolubility in pure elycerin (see Creasotum) ; by not coagulating collodion 
and albumen; and by the different effects on it of strong nitric ” acid, which with 

carbolic acid produces pure picric or trinitrophenic acid, ‘and with creasote, oxalic 
acid, resinous matter, and but a small proportion of picric acid. (Calvert, Tnere, 
1863, p. 523.) Carbolic acid differs also in having no effect on polarized light. 
The change of color in pine wood under the successive action of carbolic and 
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hydrochloric acids has been mentioned above. Schaedler estimates the amount 
of pure carbolic acid in the commercial article by the following process: 2. or 3 
erammes of the acid are heated in a water-bath to expel alcohol, if present ; an equal 
quantity of sulphuric acid is added, and the whole digested between 50° and 60° C. 
(122° and 140° F.); then diluted, and saturated with barium carbonate or litharge; 
the filtrate precivitated by diluted sulphuric acid, the precipitate washed, dried, 
and heated, and its weight calculated into that of pure carbolic acid. (Pharm. 
Centrathalle, 1872, p. 25.) 

Prof. E. W. Davy proposes as a test for carbolic acid sulpho-molybdic acid, made 
by dissolving 1 part of molybdic acid in 10 or even 100 parts of pure concentrated sul- 
phuric acid; 3 or 4 drops of this solution are added to the carbolic acid, placed on white 
porcelain : a beautiful blue coloration will be produced upon standing, particularly if 
gently heated; if this reagent is applied to wood creasote in aqueous solution, a brown- 
ish red color is produced. Carbolic acid in creasote may be detected by distilling an 
aqueous solution of the mixture: the first portion of the distillate will give the crea- 
sote reaction, the last portion that for carbolic acid. (P. J. Tr., June 22, 1878.) 
Charles Rice (A. J. P., 1873) proposes the use of a test liquid of chlorate of potas- 
sium and hydrochloric acid, to which ammonia is added. If a solution containing 
carbolic acid is added, a brown color will be produced. 

“One volume of liquefied carbolic acid containing 5 per cent. of water, forms 
with one volume of glycerin a clear mixture, which is not rendered turbid by the 
addition of 3 volumes of water (abs. of creasote and cresylic acid). The amount 
of water contained in a solution of carbolic acid may be determined by agitating the 
solution in a graduated cylinder, with an equal volume of chloroform. After stand- 
ing, the upper layer consists of the water contained in the mixture.” U.S. 

Composition. The view of the composition of carbolic acid, now universally ac- 
cepted, is, that it is the hydroxyl (OH) derivative of benzol, C,H,, and its formula 
would therefore be C,H,,OH. This would ally it to the alcohols, but, as it is not 
capable of yielding the same products on oxidation, and as a class of true aromatic 
alcohols are known, it is taken as the type of aclass called phenols. These are sim- 
ple OH derivatives of the aromatic hydrocarbons. It is commonly called carbolic 
acid, but its claims to be considered as an acid are very feeble ; as, though it combines 
with salifiable bases, it is incapable of neutralizing the alkalies, does not affect the 
color of litmus, and may be separated from its combinations with great facility, 
sometimes, it is asserted, even by water. Shaken in the liquid form with one-fourth 
of water, and cooled to 40° F., it crystallizes in the form of a hydrate, C,H,,OH ++ 
H,0, which fuses at 17° C. (62°6° F.). 

Medical Properties and Uses. Carbolic acid, in the liquid form, is locally power- 
fully irritant and aneesthetic, and, applied undiluted to the skin, causes a sharp pain 
followed by numbness, and accompanied with a whiteness of the surface, due to the 
coagulation of albumen. In contact with mucous surfaces it acts in the same way, 
and if continued long enough may produce a superficial caustic effect. Taken in- 
ternally in large quantities, and in a concentrated state, it operates as an irritant nar- 
cotic poison, and has in a large number of cases caused death. ven when it is 
applied externally its absorption may lead to a fatal result. The symptoms after the 
ingestion of a lethal dose are usually developed very rapidly ; indeed, death has oc- 
curred in two or three minutes, the patient dying in immediate collapse. After 
smaller amounts the symptoms,which may be delayed for several minutes, are nausea, 
cold sweats, marked pallor of the skin, stupor rapidly deepening into complete in- 
sensibility, a feeble pulse, which is usually rapid, but has been in some cases much 
slower than normal, and great disturbance of the breathing. The respirations are 
usually hurried and shallow, often very irregular, sometimes paroxysmally arrested. 
There is usually paralysis both of sensation and motion, but in some cases violent 
epileptiform convulsions have occurred. An almost diagnostic symptom isa blackish 
coloration of the urine. In severe poisoning the latter fluid is apt to contain both 
albumen and tube-casts. Half an ounce of carbolic acid has caused death, and one and 
a half ounces have been recovered from. When carbolic acid is employed externally 
the dark discoloration of the urine is especially marked, and its presence should be 
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the signal for disuse of the remedy. When in sufficient concentration, carbolic acid 
produces a fatal paralysis of all the higher tissues of animal life. In poisoning with 
it the death seems to be most generally due to paralysis of the respiratory centres ; 
although the heart shares in the deleterious effect of the drug, and in some cases 
the fatal issue appears to have been produced by syncope. The lesions found after 
death have been whitish or blackish corrugated spots on the gastric mucous mem- 
brane, imperfect coagulability of the blood, and in some instances fatty degeneration 
of the hepatic cell and of the renal epithelium. 

In therapeutic doses carbolic acid has no appreciable effect upon the general system. 
It is certainly absorbed and probably eliminated by all the emunctories, being especially 
abundant in the urine, and having been found by Lemaire in the breath of animals 
which had been poisoned with it. As an internal medicament carbolic acid is, at 
present, used almost solely for its sedative influence upon the gastro-intestinal mu- 
cous membrane and its antifermentative action upon the contents of the prime vie. 
It is especially useful in vomiting or diarrhoea when dependent upon excessive irrita- 
bility of the gastric or intestinal mucous membrane. In yeasty vomiting, in flatu- 
lence, in diarrhoea with offensive passages, in the fermentative diarrhoea | connected 
with intestinal dyspepsia, it is very valuable in doses of from one to three drops, not 
oftener than once in two hours. Dr. Kempster speaks of it as being successfully 
used in the State Lunatic Asylum at Utica in sluggishness of the bowels with offen. 
sive breath; and in all instances of fetid eructation, or extremely offensive flatulent 
discharges per anum, it would be very apt to afford relief. 

By far the most important property of carbolic acid, both as a therapeutic and 
sanative agent, is its destructive influence over the lower grades of organic life, 
whether vegetable or animal. In a solution containing only one part of the acid 
in 500 of water, it instantly destroys vegetable mould, both plant and spores, 
and operates with equal destructiveness upon minute or microscopi¢e animalcules. 
Hoppe-Seyler gives, as the result of his observation, that all inferior organisms perish 
in a liquid containing 1 per cent. of the acid. (Arch. Gén., 1873, p. 633.) Rosen- — 
bach injected dogs and rabbits with unhealthy pus with and without admixture of 
earbolic acid ; and found that death generally followed in the former case, while 
with the addition of 5 per cent. of carbolic acid no permanent injury resulted. ( Med. 
Record, 1873, p. 427.) Through this power, it checks the different proper fer- 
mentations, including the putrefactive, and thus acts powerfully as an antiseptic or 
disinfecting agent. In sufficient concentration it is undoubtedly capable of destroy- 
ing germs of various diseases. Experiments have determined that, mixed with vac- 
cine matter in the proportion of 2 per cent., it entirely destroys its efficacy ; while 
in a much smaller proportion it has no effect. (Arch. Gén., 1873, p. 632.) 

But it is more as a topical than as an internal and systemic remedy that carbolic 
acid has been used; and its employment in this way has reference in general to its 
antiseptic and antizymotic property. As regards the mere correction of offensive 
odor, by decomposition or neutralization of the effluvia on which the odor depends, 
there are other medicines much more energetic than carbolie acid, as chlorine, bro- 
mine, and permanganate of potassium. Indeed, the probability is that it exercises 
no deodorizing influence beyond that of merely disguising the smell of the offensive 
exhalations by its own bad odor. Its real action is upon the cause of the exhala- 
tions. Most of these offensive odors depend upon a species of fermentation, the 
putrefactive for example, and carbolic acid, even in very dilute solution, is power- 
fully destructive of the organisms which cause fermentations, and consequently acts 
much more by preventing putrefactive exhalations, than by destroying them. A 
piece of offensive animal matter is less speedily deodorized by carbolic acid than by 
permanganate of potassium; but the former in a short time entirely suppresses the 
putrefaction, and the matter consequently ceases to smell because it ceases to 
putrefy ; whereas. under the mere chemical agent it is only by its constant presence 
that the odor is prevented, and the putrefaction goes on unchecked. 

Through its parasiticidal influence, carbolic acid is highly useful, as a local appli- 
cation, in all the diseases which are connected with or dependent on the presence 
of microscopic plants or animals. Hence its use in scabies, in which it destroys 
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the itch insect, in the different forms of porrigo and trichosis, in pityriasis versi- 
color, in the thrush of infants, and in all cases of minute vermin affecting the 
human body. In these cases it is applied to the parts affected in weak solution, 
or in the form of ointment, but care must be taken to avoid poisoning by it. 
Offensive diphtheritic exudations, putrid ulcers wherever they can be reached, and 
suppuration with a similar offensive odor, whether on the outer surface, or from 
the mucous passages, as of the nose, bronchial tubes, external meatus, urinary out- 
lets, the rectum, and the vagina in females, afford similar indications for its use. 
Its use as a vermicide is too dangerous to be justifiable. It is a very valuable 
remedy in the treatment of compound fractures, and other surgical or accidental 
wounds. As success in the so-called antiseptic surgery is dependent upon close 
attention to numerous details, the reader is referred to works upon antiseptic surgery 
for further information upon the subject. It has been highly recommended as a 
dentifrice in carious teeth with offensive breath, and to keep the teeth and gums 
clean from tartar or other morbid deposit, consequent upon, or at least connected 
with, the presence of minute parasitic organisms in these parts. Introduced on 
cotton, in a concentrated liquid state, into the cavity of a carious tooth, it quickly 
relieves pain by its local anzesthetic action ; but care must be taken to prevent it 
from touching the lips or the internal surface of the mouth. In cases, too, of mor- 
bidly offensive secretion in the axilla aud groin, between the toes, etc., it may be 
used in the form of solution or ointment with hope of benefit. 

Independently of its disinfectant properties, it may be employed locally, in weak 
solution, as a gentle irritant or alterative, or concentrated, as a mild escharotic,* in 
chronic indolent or flabby ulcers, or in those of a specific character, as the syphilitic, 
in cutaneous eruptions independent of cryptogamic cause, and in non-suppurative 
chronic or even acute inflammation of the mucous membranes, as in common 
angina. In scalds and burns it is said to have proved very useful. 

_ The treatment of carbolic acid poisoning is very important, but hitherto has 
usually not been satisfactory. When circumstances favor, the stomach pump or 
the india-rubber tube siphon should be at once employed; the benumbing of the 
stomach being such that emetics usually will not act. M. Husemann states, as the 
result of numerous experiments, that the alkaline earths, given in solution, in great 
excess, are the best antidotes; and the most suitable of these is lime combined with 
sugar, in the form of saccharate of lime. This may be prepared for the purpose, by 
dissolving 16 parts of sugar in 40 of distilled water, adding 5 parts of caustic lime, 
digesting it three days “with occasional agitation, then filtering and evaporating 
tio ” dryness. The resulting saccharate should be given in solution. (Journ. de 
Pharm., 1873, p. 222.) More recently, however, Baumann and Sonnenburg have 
stated (Med. T. é G., 1877, ii.) that the soluble sulphates, especially the sulphate 
of sodium, are very certain antidotes, capable of neutralizing the poison even after its 
absorption into the blood. Dr. David Cernea has confirmed these statements by a 
series of experiments made in the Pharmacological Laboratory in the University of 
Pennsylvania, and it would seem as though we had a very sure antidote to the 
poison. There is probably a union between the two acids, resulting in the forma- 
tion of an innocuous sulpho-carbolate. As the sulphates used are innocuous, they 
should be given both promptly and in excess. 

The dose of carbolic acid is one to three grains (0-065-0:20 Gm.), or of the 
acid in its concentrated liquid form one to three drops (0:06-0:18 C.c.), which may 
be given in half a fluidounce or a fluidounce of sweetened water. An excellent men- 
struum is glycerin, which dissolves it in all proportions ; and a preparation is officinal 
in both the U.S. and Br. Pharmacopeeias, consisting of an ounce of carbolic acid dis- 
solved in four fluidounces of glycerin, of which about four minims represent a grain 
of the acid. From this solution formulas may be readily prepared, either for interhal 

* Dr. Robert Battey, of Rome, Ga., in the Amer. Pract., Feb. 1877, suggests a combination with 
iodine, as a uterine escharotic and alterative, under the name of Jodized Phenol, prepared by “‘ gently 


warming one ounce of crystallized carbolic acid with half an ounce of iodine.” This may be diluted, 


if necessary, with an equal bulk of glycerin. 
} Sanftleben strongly recommends a mixture of diluted sulphuric acid 10 Gm.; mucilage of gum 
arabic 200 Gm. ; simple syrup 30 Gm , in tablespoonful doses, (Zischr. d. Allg. Oest. Ver ., 1880, p- 10.) 
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or external use, by diluting it with water. An emulsion also may be made by mixing 
one part of the acid with eight parts of water and one or two parts of sugar. (See 
Glycerinum Acidi Carbolici.) 

For external use the strength varies greatly according to the object desired. When 
applied with a view to its superficial escharotic action, as in gangrenous or specific 
ulcers, it may be used in the solid state properly comminuted, or in the strongest 
liquid form. In this condition it may be readily obtained by placing the bottle con- 
taining itin hot water. Bufalini recommends its combination with camphor, under 
the name of Camphorated Phenol, asserting that the camphor moderates the caustic 
and disorganizing character of the phenol without destroying its useful effects; he 
prepares it by mixing one part of carbolic acid with two parts of camphor, allowing 
the mixture to stand some hours, and purifying by washing with water; it is a liquid 
of reddish yellow color, having the smell of camphor, insoluble in water, and soluble in 
alcohol and ether. For the skin affections one part of the acid may be dissolved in 
one hundred or two hundred parts of water; or the impure liquid acid may be used, 
diluted in the same proportion. M. Bazin uses a solution of one part in forty parts 
of acetic acid of 8° B., and 100 of water, in tetter and psora, and states that a 
single application will destroy the itch insect. A solution containing a grain to the 
fluidounce of water may be used for application, in the form of spray, to the fauces, 
larynx, and bronchial tubes, by means of the atomizer ; and the strength may be 
increased, if thought desirable, up to four or five grains or more to the fluidounce. 

Various fabrics are impregnated with carbolic acid for surgical use. Prof. Lister’s 
gauze may be made by soaking a loose cotton cloth with a mixture of 5 parts resin, 
7 parts paraffin, and 1 part earbolic acid. Prof. Bruns improves upon this, making 
a more flexible dressing by dissolving 400 grammes of powdered resin in 2 litres of 
alcohol, adding 40 grammes castor oil and 100 grammes carbolic acid ; this will 
impregnate 2 pounds of the gauze, which is to be dried by spreading out in the air, 
(See also Lund’s process, A. J. P., Feb. 1874.) Carbolized jute may be made by 
Rosenwasser’s process by soaking in a percolator 1 pound of jute with a solution of 
crystallized carbolic acid 700 grains, paraffin 700 grains, resin 2800 grains, benzin 3 
pints. (Am. Journ. Med. Sci., 1879, p. 458. See also NV. R. , April, 1879, and 
April, 1880.) For a gargle in diphtheria, the sore throat of scarlatina, etc., 20 
minims of the liquid acid may be mixed with half a drachm of acetic acid (Br.), 
2 fluidrachms of tincture of myrrh, and 6 fluidounces of water. For burns and 
scalds a liniment may be made by rubbing together 1 part of carbolic acid and 6 
parts of olive oil, applied on lint. For the dressing of cancerous and other foul 
ulcers, a cerate may be used composed of five grains of the acid rubbed with an 
ounce of simple cerate. There is an officinal ointment. A carbolic acid paper, used 
in packing fresh meats, in order to preserve them, may be prepared by melting 5 
parts of stearin with a gentle heat, stirring in thoroughly 2 parts of carbolie acid, 
adding 5 parts of melted paraffin, stirring the mixture till it cools, and finally melt- 
ing, and applying in the usual manner to the paper in quires. (Chemist and Drug- 
gist, Dec. 1871.) 

The impure liquid acid sold in the shops usually contains from 70 to 90 per cent. 
of carbolic and cresylic acids jointly (Squibb), and, as the latter acid is quite equal 
to the former in disinfecting power, yields, if dissolved in water in the proportion of 
1 to 80 parts, a solution equivalent on the average to that produced by dissolving 
1 part of the pure acid in 100 parts of water. 

Off. Prep. Unguentum Acidi Carbolici, 7. S.; Glycerinum Acidi Carbolici, Br. 


ACIDUM CARBOLICUM CRUDUM. U.S. Crude Carbolic Acid. 
(AQ’I-DUM CAR-BOL'I-CUM CRU’/DUM.) 

‘A liquid obtained during the distillation of coal-tar between the temperatures 
of 170°-190° C. (338°- 374° F, ), and containing carbolic and cresylic acids in vari- 
able proportions together with other substances.” U.S. 

Acide phénique cru, F’r.; Rohe Carbosaiire, G. 

With great propriety, we think, the revisers of the U.S. Pharmacopia have given 
a distinct heading to this form of carbolic acid, and directed it to be used only exter. 
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nally; for, while its impurity, and more or less uncertain composition and strength, 
unfit it for internal employment, it is equally efficacious with the purer acid as a local 
remedy, and may be very advantageously used for disinfectant purposes. In addi- 
tion to what has been said of it in the preceding article, the following description 
of it taken from the Pharmacopeeia is all that is required on the subject : 

“A nearly colorless or reddish-brown liquid of a strongly empyreumatic and dis- 
agreeable odor; having a benumbing, blanching and caustic effect on the skin or 
mucous membrane, and a neutral reaction. Bromine water produces in an aqueous 
solution of carbolic or cresylic acid a white flocculent precipitate. Crude carbolic 
acid should not dissolve in less than 15 parts of water at 15° C. (59° F.), nor should 
the solution have an alkaline reaction (abs. of alkalies). If 50 volumes of crude 
carbolic acid be diluted with warm water to measure 1000 volumes, the mixture 
well shaken, cooled, and allowed to separate, the amount of undissolved impurities 
should not exceed 5 volumes, or 10 per cent. by volume of the crude acid. The 
amount of water in a solution of crude carbolic acid may be determined by agitating 
the solution in a graduated cylinder with an equal volume of chloroform. After 
standing, the upper layer consists of the water contained in the mixture.” U.S. 


ACIDUM CHROMICUM. U.S. Chromic Acid. 

Cr O33 100°4. (AG'I-DUM CHRO'MI-CUM.) Cr 03; 50°2. 

Chromic acid should be preserved in glass-stoppered vials. 

Chromic Anhydride, Chromium Trioxide; Acide chromique, F’r.; Chromsiaure, G, 

This is readily obtained by mixing 100 measures of a cold saturated solution of po: 
tassium bichromate with 150 measures of sulphuric acid, and allowing the mixture te 
cool. The sulphuric acid unites with the potassa, and sets free the chromic anhydride. 
which is deposited in crystals. The mother-liquor having been poured off, these are 
placed upon a tile to drain, covered with a glass bell-jar. The product so obtained will, 
however, be contaminated somewhat with potassium sulphate and sulphuric acid. 

The best yield of pure crystals is said to be according to the method of Zettnow 
(Pogg. Ann., exliti. 471), in which 300 Gm. of potassium bichromate are mixed with 
500 C.c. of water, and 420 C.c. of concentrated sulphuric acid added, and the mixture 
allowed to stand for twelve hours in order that the acid potassium sulphate may 
crystallize out. The mother-liquor is then heated to from 80° to 90°, and 150 C.c. 
of sulphuric acid added, together with enough water to dissolve the crystals of tri- 
oxide which at first separate out. After standing for twelve hours the liquid is 
poured off from the crystals which have separated, and a second and a third crop may 
be obtained by concentration. The crystals having been drained upon a porous plate 
and washed with pure nitric acid, 1-46 gravity, are dried in a current of warm air. 
For a method by M. Duviller, in which chromate of barium is treated by nitric acid, 
and chromic acid crystallized out of the mother-liquor, see A. J. P., 1873, p. 23. 

Properties. Chromic acid is in the form of anhydrous, acicular crystals, of a bril- 
liant crimson red color and an acid metallic taste, deliquescent, and very soluble in 
water, forming an orange red solution. ‘On being heated to about 190° C. (374° F.) 
chromic acid melts, and at 250 C. (482° F.) it is mostly decomposed with the forma- 
tion of dark green chromic oxide and the evolution of oxygen. On contact, tritura- 
tion, or warming with strong alcohol, glycerin, spirit of nitrous ether, and other easily 
oxidizable substances, it is liable to cause sudden combustion or explosion.” U.S. 

Chromic acid is a teroxide of the metal chromium, having the formula CrO,. At 
a heat above the melting point, it gives off half its oxygen, and is converted into 
the green sesquioxide, Cr,O,. It is a powerful oxidizing and bleaching material, and 
gives up its oxygen with great facility to organic matter. The oxidation of weaker 
alcohol is attended with the production of aldehyd recognized by the odor, of 
stronger alcohol by inflaming. ‘If 1 Gm. of chromic acid be dissolved in 100 ©.c. 
of cold water and mixed with 10 C.c. of hydrochloric acid, the further addition of 
1 C.c. of test solution of chloride of barium should cause not more than a white 
turbidity (limit of sulphuric acid).” U.S. 

Medical Properties and Uses. As an antiseptic and disinfectant, chromic acid 
is asserted by Dr. John Dougal (Lancet, Dec. 16, 1871), who founds his conclusions 
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on experiment, to be second to none, and in some respects to surpass even carbolic 
acid. A piece of fresh beef immersed in a solution of chromic acid, containing 
only 1 part in 2000 of water, became in two days quite black, in six as hard as wood, 
and at the end of three months remained perfectly free from mould or taint. It 
is a powerful coagulant of albumen, being, according to Dougal, 10 times stronger 
than carbolic acid, 15 times stronger than nitric acid, and 20 times stronger than 
bichloride of mercury. It is, therefore, one of the best tests of the presence of albu- 
men in a fluid; two grains dissolved in an ounce of water readily detecting al- 
bumen in a solution containing one part of a saturated solution of beef-juice in 20 of 
water. Besides coagulating albuminous substances, it oxidizes decaying organic 
matter, combines with and neutralizes the escaping ammonia, and decomposes sul- 
phuretted hydrogen, reducing it to water and free sulphur. It is also one of the most 
powerfully destructive agents to inferior organic life, greatly exceeding carbolic acid in 
this respect. Chromic acid has been used medically only as an escharotic, in which 
capacity it acts by rapidly oxidizing and thus decomposing the tissues, while by the 
loss of one-half its oxygen it is itself converted into the inert sesquioxide. It was 
first employed as a caustic by Prof. Sigmund, of Vienna, on the recommendation 
of Dr. Heller. Used in substance, made into a paste with water, its action is ex- 
ceedingly slow and gradual, but deeply penetrating. In saturated solution its action 
is less penetrating and less gradual. By using a solution more or less dilute, the 
effect may be graduated according to the degree desired. Prof. Sigmund tried the 
concentrated solution, with advantage, for the destruction of condylomata, occurring 
in his syphilitic wards. But caution is necessary in its use; as it may give rise to 
a deep slough if too largely applied; and, according to M. Gubler, patients have 
been poisoned, through absorption, by a too extensive application of the acid to the 
surface. (Hd. Med. Journ., Sept. 1871, p. 281.) Besides these applications, it has 
been recommended to destroy growths in the mouth and larynx, from its combined 
escharotic and disinfecting properties, in hospital gangrene, scorbutic or gangrenous 
ulcers of the mouth, phagedzenic ulcers, bites of rabid animals, poisoned wounds, 
etc.; as a wash to arrest fetid discharges ;_as an injection in ozzena, leucorrhoea, and 
gonorrhoea ; to prevent suppuration and putrefaction in wounds, ete. ; and for the 
disinfection of cholera and fever stools, as well as fur correcting fetid odors from all 
sources. Care should be taken not to prescribe it in combination with glycerin, or 
any substance which will cause it to rapidly part with its oxygen: a compounded 
prescription containing 8 grains of chromic acid and 1 drachm of glycerin exploded 
violently. (Zeitschr. Oester. Apoth. Verein, June 1, 1875.) It is best to use a simple 
aqueous solution. The solution, or even the pure acid, is used by gynzecologists to 
destroy intra-uterine growths, but great care is requisite. 

Chromie acid is very rarely, if ever, used internally ; if employed, the dose should 
not exceed one-quarter of a grain (0:016 Gm.). 


ACIDUM CITRICUM. U.8.,, Br. Citric Acid. 

H; Cs H; O07, H2O3 210. (A0’/I-DUM Ci'TRI-cCUM.) 3 HOC: Hs On 2HO; 210. 

Acidum Citri, s. Limonis, s. Limonum, s. Limonorum ; Acide citrique, Acide du Citron, Fr.; Citro- 
nensiure, Citronsiiure, G.; Acido citrico, [t., Sp. 

Citric acid is the peculiar acid to which limes and lemons owe their sourness. It 
is present also in the juice of other fruits; such as the cranberry, the red whortle- 
berry, the berry of the bittersweet, the red gooseberry, the currant, the strawberry, 
the raspberry, the tamarind, and the red elderberry (fruit of Sambucus racemosa 
rubra). The latter berry contains citric acid so abundantly that it has been proposed 
as a source of the acid by M. Thibierge, of Versailles. It is contained also largely 
in the fruit of Cyphomandra botacea, a solanaceous plant, indigenous in Mexico, Peru, 
and other parts of South America, where it is called tomato de la paz. (Journ. de 
Pharm., Oct. 1869, p. 305.) The commercial source of citric acid is lime, lemon, and 
bergamot juice ; large quantities of Zime-juice are made in Sicily, concentrated, and 
exported to Kngland and the United States. It varies considerably in quality, con- 
taining usually some alcohol to preserve it, and occasionally nitric, sulphuric, and 


hydrochloric acids as adulterants. (Allen, Organie Analysis, 1879, p. 271.) 


PART I. Acidum Citricum. 57 


The acid is extracted from lemon or lime juice by a very simple process, but 
one requiring some careful manipulation, for which we are indebted to Scheele. The 
boiling juice is first completely saturated with carbonate of calcium (chalk or whit- 
ing) in fine powder, and the citrate of calcium formed is allowed to subside. This 
is then washed repeatedly with water, and decomposed by dilute sulphuric acid. 
An insoluble sulphate of calcium is precipitated, and the disengaged citric acid re- 
mains in solution. This is carefully concentrated in leaden boilers until a pellicle 
begins to form, when it is transferred to other vessels to cool and crystallize. 

In the U.S. Pharmacopeeia, very properly, no process is given for making citric 
acid, as it is always purchased from the manufacturing chemist. The British Phar- 
macopeeia gives the following process for preparing it: 

“Take of Lemon Juice four pints [Imperial measure]; Prepared Chalk four 
ounces and a half [avoirdupois]; Sulphuric Acid two fluidounces and a half; Dis- 
tilled Water a sufficiency. Heat the Lemon Juice to its boiling point, and add the 
Chalk by degrees till there is no more effervescence. Collect the deposit on a calico 
filter, and wash it with hot water till the filtered liquor passes from it colorless. 
Mix the deposit with a pint [Imp. meas.] of Distilled Water, and gradually add the 
Sulphuric Acid preyiously diluted with a pint and a half [Imp. meas.] of Distilled 
Water. Boil gently fur half an hour, keeping the mixture constantly stirred. Sepa- 
rate the acid solution by filtration, wash the insoluble matter with a little Distilled 
Water, and add the washings to the solution. Concentrate the solution to the den- 
sity of 1-21, then allow it to cool, and after twenty-four hours decant the liquor from 
the crystals of sulphate of lime which have formed; further concentrate the liquor 
until a film forms on its surface, and set it aside to cool and crystallize. Purify the 
crystals if necessary by a recrystallization.” Br. 

A preliminary fermentation, which was directed in the former British Pharmaco- 
peia, has been abandoned in the present; and properly, as the viscidity which it was 
intended to remove is sufficiently got rid of by heating the juice to the boiling point. 
The Br. Pharmacopeeia states, as an evidence of the purity of the crystals, that ‘70 
grains dissolved in distilled water are neutralized by 1000 grain-measures of the volu- 
metric solution of soda.” 

Preparation on the Large Scale. The juice is placed in a large vat, closed at top, 
and is saturated with whiting (carbonate of calcium). Carbonic acid gas is evolved, 
which passes out by an exit-pipe, and may be used in the manufacture of bicarbonate 
of sodium; and citrate of calcium precipitates. The supernatant liquor, containing 
much extractive matter, is drawn off; and the citrate of calcium is decomposed by 
dilute sulphuric acid, liberating the citric acid, and precipitating the lime as a sulphate. 
The mixture of citric acid and sulphate of calcium is run off into a wooden filter 
back, lined with lead, furnished with a perforated false bottom, and lined throughout 
with stout twilled flannel. The solution of citric acid passes off through a pipe, 
leading from the bottom of the back to suitable reservoirs. The sulphate is washed 
until it becomes tasteless, and the washings are run off into the same reservoirs. 
The filtered acid solution is then concentrated by evaporation in wooden vessels lined 
with lead, through which steam is made to pass by means of coiled lead pipes. As 
citric acid is liable to decomposition, if subjected to too high a temperature, the use 
of the vacuum pan is highly advantageous in concentrating the solution. When the 
liquor is sufficiently concentrated, it is transferred to cylindrical sheet-lead vessels, 
placed in a warm situation, to crystallize. The crystals, at first obtained, are colored. 
In order to purify them, they are redissolved in a small quantity of water, with the 
assistance of heat, and the solution is digested with purified animal charcoal, filtered, 
and recrystallized. The crystals, after having been washed and drained, are dried 
on wooden trays lined with sheet-lead, in a room heated by steam. More recently, 
Dr. Price, Mr. Pontifex, and J. Carter Bell have made improvements in the manu- 
facture of citric acid, for the details of which the reader is referred to P. J. 7’r. 
(xiii. 313, and xvi. 430); WV. #., 1880, p. 274.* 


*In the Chemical News (1866, p. 40) is a short paper by Mr. Frederick Row, in which it is 
stated that the lemon or lime juice imported, from which most of the acid is prepared, contains so 
much coloring matter, mucilage, and other impurities, as very much to impede the process, and 
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The citrate of calcium of the above process should be decomposed without delay ; 
for, if kept, it will undergo fermentation, with the effect of destroying the citric 
acid. According to Personne, the products of this fermentation are acetic and 
butyric acids; carbonic acid and hydrogen being evolved. It is desirable to have a 
slight excess of sulphuric acid, as this rather favors than otherwise the crys- 
tallization of the citric acid. It is found necessary, also, to add occasionally a small 
proportion of sulphuric acid to the citric acid hiquor, during the progress of its con- 
centration. According to J. Carter Bell (WV. #., 1880, p. 274), the concentrated juice 
contains from sixty-four to ninety-six ounces of citric acid to the imperial gallon. The 
more recent the juice the better the quality. That which is stale will sometimes 
be quite sour, without containing any citric acid, in consequence of having under- 
gone the acetous fermentation. 

Properties. ‘Colorless, right rhombic prisms, not deliquescent except in moist 
air, eforescent in warm air, odorless, having an agreeable purely acid taste and an 
acid reaction.” U.S. Its sp. gr. is 1:6. When heated, it dissolves in its water 
of crystallization, and, at a higher temperature, undergoes decomposition, becoming 
yellow or brown, and forming a very sour syrupy liquid, which is uncrystallizable. 
By destructive distillation it gives rise to water, empyreumatic oil, acetic and car- 
bonic acids, carburetted hydrogen, and a number of pyrogenous acids, among which 
is aconitic, O,,HO,. A voluminous coal is left, which is readily-combustible. 

Citric acid dissolves in three-fourths of its weight of cold, and half its weight of 
boiling water. It is soluble also in an equal weight of alcohol and half its weight 
of boiling alcohol, but is nearly insoluble in pure ether, chloréform, benzol, and 
benzin, requiring 48 parts for its solution in common ether. A weak solution of it 
has an agreeable taste, but cannot be kept, as it undergoes spontaneous decomposi- 
tion. ‘It is incompatible with alkaline solutions, whether pure or carbonated, con- 
verting them into citrates; also with the earthy and metallic carbonates, mosb 
acetates, the alkaline sulphides, and soaps. It is characterized by its taste, by the 
shape of its crystals, and by forming an insoluble salt with lime-water when heated, 
and a deliquescent one with potassa. If sulphuric acid be present the acid will 
be hygroscopic, and the precipitate by acetate of lead will not be entirely soluble 
in nitric acid; the insoluble portion being sulphate of lead. Sometimes crystals 
of tartaric acid are substituted for or mixed with the citric, or the two acids may 
be mixed in powder, a fraud which is readily detected by adding a solution of 
potash to that of the suspected acids, when, if tartaric acid be present, a crystalline 
precipitate of bitartrate of potassium (cream of tartar) will be formed: “If 1 
part of the acid be dissolved in 2 parts of water and treated with a solution of 1 
part of acetate of potassium in 2 parts of water, the mixture should remain clear 
after the addition of an equal volume of alcohol (tartaric and oxalic acids).” U.S. 
See Spiller, Journal Chemical Society, x. 110. A still more delicate method of 


to make repeated crystallization and saturation necessary, to render the crystals fit for the market. 
It seems that the acid imported has undergone concentration, for the obvious purposes of enabling 
it to keep better, and to lessen the cost of carriage. Mr. Row states that he has found that much 
of the difficulty may be obviated by diluting the concentrated liquor, so that it shall have the 
strength of the fresh juice, by which operation much of the mucilage and other impurities will be 
made to separate in a flocculent form, and the citrate of calcium, and consequently the citric acid, 
will be obtained in a state of comparative purity. Another important point is that the sulphuric 
acid, in slight excess at first, accumulates largely in proportion with the repeated evaporation and 
crystallization of the citric acid out of the solutions, and thus exercises a most destructive action 
on that remaining in the mother-liquors. The most effectual way of removing this difficulty is to 
pass the mother-liquors, a3 soon as the sulphuric acid becomes in injurious excess, through a fresh 
portion of citrate of calcium, which not only removes the sulphuric acid, but causes also at the 
same time the deposition of floceulent matters before held in solution by means of the acid, consist- 
ing mainly of sulphate of calcium. 

Preparation of citric acid with the aid of magnesia. M. Perret proposes to manufacture citric acid 
by preparing from the juice, in the situations where lemons and limes are produced, first an insolu- 
ble tribasic citrate of magnesium, and then from this a soluble bibasic citrate of magnesium, which 
may be delivered to the manufacturing chemist for the extraction of the citric acid. The advan- 
tage of this method is that a material is brought to the manufacturer not liable to the injurious 
changes to which lemon-juice and mere citrate of calcium are liable on exposure. The tribasic 
citrate is made from the defecated juice by adding an excess of magnesia; and the bibasic from 
it, by treating it with an additional quantity of juice equal to that first employed. (Journ. de 
Pharm, et de Chim., 4e sér., iv. 48; also Chem, News, March 2, 1866, p. 100.) 
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detecting tartaric acid is to digest the suspected acid with ferric hydrate in a test tube, 
afterwards to raise the heat slowly to the boiling point, and, having allowed the excess 
of hydrate to subside, to decant the clear liquid, and evaporate it to a syrupy con- 
sistence. If the acid be pure, the liquid remains limpid, and of a fine red color; if 
contaminated with the tartaric acid, even to the extent of only one per cent., it 
becomes cloudy, and deposits tartrate of the sesquioxide. (Journ. de Pharm., 
1862, p. 169.) Another test is permanganate of potassium, of which an alkaline 
solution is withcut action on citric acid; while, under the influence of tartaric acid, 
the peroxide of manganese is deposited. (Jbid., 1867, p. 239.) “If 1 Gm. of 
citric acid be dissolved, without heat, in 10 C.c. of a cold, saturated solution of bi- 
chromate of potassium, no darkening of the liquid should be observed within five 
minutes (abs. of 1 per cent. or more of tartaric acid).” U.S. “ When heated to 
100° C, (212° EF.) the acid melts and gradually loses 8°6 per cent. of its weight. At 
a higher temperature it emits inflammable vapors, chars, and is finally dissipated 
without leaving more than 0-05 per cent. of ash. On adding an aqueous solution 
of the acid to an excess of lime-water, the mixture remains clear until boiled, when 
a white precipitate separates, which is nearly all redissolved on cooling. An aqueous 

solution of the acid should not be darkened nor be precipitated by hydrosulphurie 
acid (lead and copper). If the crystals have left, on ignition, some ash (see above), 
this ash should not turn blue by treatment with a few drops of water of ammonia 
(copper); nor should the further addition of one drop of test solution of sulphide of 
ammonium cause any black coloration (lead, copper, and iron). 10 C.c. of a con- 
centrated solution should show no precipitate within five minutes after the addition of 
1 C.c. of test solution of chloride of barium with excess of hydrochloric acid (sul- 
phuric acid). To neutralize 35 Gm. of citric acid should require 50 C.c. of the volu- 
metric solution of soda.” U.S. Lead is frequently found in the metallic state in 
citric acid in small quantity, and this arises from small portions being rubbed off in 
breaking off the crystals from the crystallizing vats. The presence of lead or copper 
may be detected as above, or by igniting in a porcelain crucible a small quantity of the 
acid, dissolving the ash in a few drops of nitric acid, diluting largely, and passing 
sulphuretted hy drogen through it; a black precipitate indicating the impurity. 

Composition. The formula of the anhydrous acid is C, H, 0, H,. It is a tri- 
basic acid, and may therefore yield three classes of citrates according : as one, two, or 
three atoms of hydrogen are replaced by metal, the first two classes being acid citrates, 
and the third class neutral citrates. When crystallized from its solution by cooling, 
it contains one molecule of water. Crystals of the formula (C,H,O,), + HO have 
also been formed. (Fliickiger, Pharm. Chem., 1879, p. 157. ) 

Medical Properties, etc. Citric acid acts as a poison chiefly if not solely by 
irritating the gastro-intestinal mucous membrane. It is, however, much less irritant 
than is tartaric acid, and, so far as we know, no death has been caused by it. The 
action of therapeutic doses upon the system is not decided. In scurvy, citric acid 
is probably of some value, but is very inferior to lemon-juice. It is. eliminated 
by the kidneys, and, as first stated by Bence Jones, when given in sufficient quanti- 
ties renders the urine acid. In a free state it is very rarely, if ever, used inter- 
nally, except as an imperfect substitute for lemon-juice. When added in ‘the quantity 
of nine drachms and a half to a pint of distilled water, it forms a solution of the 
average strength of lemon-juice. Of this solution, or of lemon-juice, a scruple of 
bicarbonate of potassium saturates three fluidrachms and a half; a scruple of car- 
bonate of potassium, four fluidrachms; and a scruple of carbonate of ammonium, 
six fluidrachms. Half a fluidounce of lemon-juice, or of an equivalent solution 
of citric acid, when saturatéd, is considered a dose. An agreeable substitute for 
lemonade may be made by dissolving from two to four parts of the acid, mixed with 
sugar and a little oil of lemons, in nine hundred parts of water; or a scruple of the 
acid may be dissolved in a pint ‘of water, and sweetened with sugar which has been 
rubbed on fresh lemon-peel. The dose of the acid may be stated at from five to 
thirty grains (0:33-1:95 Gm.). 

Pharm. Uses. In preparing Ferri Pyrophosphas, U.S. 

Of. Prep. Ferri et Ammoniz Citras, Br.; Ferri et Quinix Citras, Br.; ve 
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Ammoniz Citratis, Br.; Liquor Bismuthi et Ammonieze Citratis, Br.; Liquor Ferri 
Citratis, U. S.; Liquor Magnesii Citratis, U. S.; Liquor Potassii Citratis, U.S; 
Lithize Citras, pe .j Potassee “Citras, Br; Potasait Citras, U.S.; Sodse Citro- darerad 
Effervescens, Br.; Syrupus Acidi Citrici, U.S. 


ACIDUM GALLICUM. U.8., Br. Gallic Acid. 

HC, H; O;, H:. O; 188. (AG'I-DUM GAL/LI-CUM.) HO Cy Hs Og, 2 HO; 188. 

Acide gallique, Fr.; Gallussaure, Ge 

In the last revision of the U. 8. Pharmacopeia the process for the preparation 
of gallic acid was omitted.* 

The British Pharmacopceia process is essentially the same as that of the U.S. 1870; 
differing in requiring an exposure of six weeks instead of a month, in not express- 
ing the | paste before boiling in water, in expressing the impure acid deposited from 
the filtered decoction before redissolving it in boiling water, and in omitting the use 
of animal charcoal. The process based on the influence of sulphuric acid in favor- 
ing the change of tannic into gallic acid, has the merit of requiring less time for _ 
completion. “See former editions of U. 8. Dispensatory. 

The U. 8. 1870 process is founded upon the fact that when galls in infusion, or in 
the state of moistened powder, are exposed to the air, their tannic acid is gradually 
converted into gallic acid. The gallic acid, being freely soluble in boiling but 
very sparingly in cold water, is extracted from the altered galls by decoction, and is 
deposited as the water cools. A repetition of the solution and deposition renders the 
acid more pure ; but it cannot be obtained wholly colorless unless by the aid of animal 
charcoal. There are few processes in which it is more necessary that the animal 
charcoal should be purified. The presence of the slightest quantity of ferric salt 
interferes with the bleaching of the acid; and it is even advisable to examine the 
filtering paper, lest it may contain sufficient of this substance to vitiate the results 
of the process. The first crop of crystals in the process retains a very large pro- 
portion of water; and it will be found convenient to subject them to strong ex- 
pression between folds of bibulous paper. 

Dr. C. Wetherill, believing that gallic acid differs from tannic simply in contain- 
ing water, conceived the idea of preparing the former from the latter by the fixa- 
tion of water. This he effected through the agency of sulphuric acid. Having 
mixed 13 drachms of tannic acid with 22 fluidounces of sulphuric acid and four 
times that bulk of water, he heated the mixture to the boiling point, and then 
allowed it to stand. Ina few days an abundant precipitate of white gallic acid took 
place, amounting to 87-4 per cent. of the tannic acid. (A. J. P., xx. 112.) Dr. 
Christison states that the process was originally proposed by Liebig. 

The elder Robiquet first suggested that galls contained a principle capable of con- 
verting tannic into gallic acid, “with the presence of water, and in the absence of 
atmospheric air. M. Laroque proved that this principle acts as a ferment, and that 
the change referred to is the result of a gallic acid fermentation in the galls. 
M. Edmond Robiquet showed that galls contain pectose and pectase, the former 
of which, according to the experiments of M. Frémy, is the principle out of which 
pectin is formed in plants, and the latter a peculiar ferment which effects the trans- 
formation. He believed that in galls the pectase, aided by a proper temperature 
and the presence of water, changed not only pectose into pectin, but also tannic into 
gallic acid. Strecker previously advanced the opinion that tannic acid was a com- 
bination of gallic acid and sugar, the latter of which is destroyed in the process for 


* The U.S. Pharmacopceia of 1870 gives the following. ‘Take of Nutgall, in fine powder, 
thirty-six troyounces ; Purified Animal Charcoal, Distilled Water, each, a sufficient quantity. Mix 
the Nutgall with sufficient Distilled Water to form a thin paste, and expose the mixture to the air, 
in a shallow glass or porcelain vessel, in a warm place, for a month, occasionally stirring it with a 
glass rod, and adding from time to time sufficient Distilled Water to preserve the semi-fluid con- 
sistence. Then submit the paste to expression, and, rejecting the expressed liquor, boil the residue 
in eight pints of Distilled Water for a few minutes, and filter while hot through Purified Animal 
Charcoal. Set the liquid aside that crystals may form, and dry them on bibulous paper. If the 
crystals be not sufficiently free from color, they may be purified by dissolving them in boiling 
Tse Water, filtering through a fresh portion of Purified Animal Charcoal, and crystallizing.” 
U.S. 
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procuring gallic acid, which is thus simply set free from the combination. It would 
seem, if this view were correct, that the pectase acted upon the saccharine matter of 
the tannic acid, causing its conversion into carbonic acid and alcohol, and liberating 
the gallic acid, and that the process was in fact an example of the vinous fermenta- 
tion. M. EK. Robiquet admitted the occasional transformation of tannic acid into 
gallic acid and sugar, but did not believe that the sugar pre-existed as such in the 
tannin. (Journ. de Pharm., 3e sér., xxiii. 241.) Wittstein, in endeavoring to ob- 
tain gallic acid from Chinese galls by forming them into a paste with water, found 
that but a very small proportion of the acid was generated at the end of six weeks. 
Thinking that this might have resulted from the want of the ferment in the 
Chinese galls, he added to these one-eighth of their weight of common galls, and, 
at the end of three weeks, obtained an amount of gallic acid nearly equal to one- 
half the weight of the galls employed. The same result, though more slowly, fol- 
lowed the addition of yeast to the Chinese galls. Wittstein obtained both carbonic 
acid and alcohol as products of this operation, thus favoring the views of Strecker as 
to the constitution of tannic acid. And the idea that tannin was a glucoside con- 
vertible through exposure of galls to the air, or more rapidly by sulphuric acid, into 
glucose and gallic acid, was accepted without qualification, until Schiff (Deut. Chem. 
Ges. Ber., iv. 231, 967, and Bull. Soc. Chem. [2], xviii. 23) proved that although 
crude tannic acid contains glucose, it is possible to separate a large quantity of the 
glucose without destroying the tannic acid. He proposes that pure tannic acid be 
called digallic acid, and that the term tannin be applied to natural tannin, 7.e., the 
glucoside of digallic or pure tannic acid, for when natural tannin is boiled with 
dilute mineral acids, or subjected to the influence of a nitrogenous ferment, it 
splits into digallic acid and glucose, C,,H,,0O,,-+4H,O—4C, H,O, + OC, H,,0,. 
Digallic acid is the first anhydride of gallic acid—C,,H,,O, + H,O =2C,H,0.. 
Properties. Gallic acid is in delicate, silky, acicular crystals, which, as ordi- 
narily found in the shops, are slightly brownish, but when quite pure are colorless. 
It is inodorous, and of a sourish, astringent taste and an acid reaction. It is solu- 
ble, according to Braconnot, in 100 parts of cold and 3 of boiling water, in 4:5 parts 
of alcohol, 1 part of boiling alcohol, 3 parts of absolute alcohol, and 39 parts of ab- 
solute ether. It is even less soluble in chloroform, benzol, and benzin. Mr. Thomas 
Weaver, of Philadelphia, has found that it is soluble in glycerin in the proportion of 
40 grains to the ounce, and that the solution may be diluted to any extent with water 
without affecting its transparency. (A.J. P., xxix. 82.) It produces a deep bluish- 
black color with solutions of ferric salts, which disappears when the solution is 
heated ; a result which Dr. Mahla has shown to depend on the conversion of the 
gallic into gallhumic or metagallic acid, by the loss of the constituents of carbonic 
acid and water. (Am. Journ. of Sci. and Arts, Nov. 1859.) It does not precipi- 
tate gelatin, or a solution of ferrous sulphate. ‘ When dried at 100° C. (212° F.) 
the crystals lose 9-5 to 10 per cent. of combined water.” U. S.. It should leave no 
residue when burned, and be entirely dissipated when thrown on red-hot iron. On 
exposure to the air, its solution undergoes spontaneous decomposition ; but it is said 
that by the addition of a drop of oil of cloves it may be kept for a long time with- 
out change. (P. J. Tr., xvi. 223.) T. Lowe has found that gallic acid, dissolved 
in water, is converted into tannic acid by nitrate of silver through its oxidizing in- 
fluence; and that the change is more complete when a salt of gallic acid is used. 
(Chem. News, 1868, p. 59; from Journ. fiir prakt. Chem., cli. 111.) ‘“ An aqueous 
solution of gallic acid should not precipitate alkaloids, gelatin, albumen, gelatinized 
starch, or solution of tartrate of antimony and potassium with chloride of ammo- 
nium (distinction from tannic acid). By the action of arsenic it is converted almost 
entirely into tannic acid without the production of arsenious acid. (Schiff, Chem. 
News, xxix. 73.) A very delicate test for gallic acid has been proposed by 
Henry R. Procter (A. J. P., Aug. 1874.) It consists in adding the suspected 
solution to a faintly alkaline solution of arseniate of sodium or potassium. If gallic 
acid be present, an intense green color is soon developed, appearing, if the liquid be 
quiet, first upon the surface. Prof. Fliickiger has pointed out (P. J. 7r., Aug. 1, 
1874) that the arseniate plays no part in this test. The change is produced by an 
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alkali, whether caustic or not, provided it is present in very small quantity. The 
reaction does not occur with gallo-tannic or pyrogallic acid. A test proposed by 
Fliickiger consists in adding to the solution of gallie acid a dilute (1 to 100) solu- 
tion of pure ferrous sulphate. To the colorless solution a little acetate of sodium is 
to be added, when a deep violet color will appear, due to the formation of ferrous 
gallate. The Pharmacopeeia test is as follows. “If 5 C.c. of a cold saturated 
solution of gallic acid be treated in a watch glass with not more than two drops 
of solution of potassa, a deep green color will | gradually be developed. This color 
is changed to purple red by acids, and is prevented by an excess of alkaline hydrate 
or carbonate,” Heated to 216° C. (420° F.), gallic acid gives out carbonic acid, 
and is changed into pyrogallic acid. (See Part IT.) 

Medical Properties. Gallic acid is astringent, but less powerfully so than tan- - 
nic acid. As it does not coagulate albumen, it is readily absorbed when ingested, 
and is rapidly eliminated by the kidneys. Its presence in the urine is under these 
circumstances readily demonstrated by the addition of a soluble ferric salt of iron. 
Owing to its being more readily transported by the blood, it is more effective than 
tannic acid in all cases of hemorrhage (hemoptysis, hematuria, etc.), in which the 
bleeding vessels must be reached through the route of the circulation. But in 
hemorrhage from the alimentary mucous membrane, or from any other part with 
which tannic acid can be brought into direct contact, the latter astringent is by far 
the more effectual. Tannic acid is also much more efficient in anginose or other relaxa- 
tions in which a decided astringent action is desired, and in which a direct applica- 
tion can be made. Gallic acid has been employed with advantage in pyrosis, and 
in the night-sweats of phthisis, or exhaustion. In albuminuria, when there is a 
very large amount of albumen excreted, gallic acid may be employed with service 
to diminish the flow, and the drug has even been used in acute Bright’s disease, 
following scarlatina, with asserted great advantage. (WV. /v., Oct. 1875.) It is said 
not to constipate the bowels. The dose is from five to fifteen grains (0'33-1-0 Gm.) 
three or four times a day, and may be given in the form of pill or powder. 


Off. Prep. Unguentum Acidi Gallici.. 


ACIDUM HYDROBROMICUM DILUTUM. U.S. Diluted Hydro- 
bromie Acid. 
(AG'I-DUM HY-DRO-BRO/MI-CUM DI-LU'/TUM.) 


Acidum Bromhydricum Dilutum, Acidum Bromohydricum; Acide hydrobromique, Fr.; Hydro- 
bromsiure, Bromwasserstoffsaure, @. 


“A liquid composed of 10 per cent. of absolute Hydrobromic Acid [H Br ; 
80°8—H Br; 80:8] and 90 per cent. of water.” U.S. 

The following process is based upon that of Dr. E. R. Squibb, and although not 
finally adopted by the Committee of Revision of the last Pharmacopeeia, on the 
ground of inexpediency, it merits a place in this commentary. 

Take of Bromide of Potassium and Sulphuric Acid, each, one hundred and fifty 
parts, Distilled Water, a sufficient quantity. Add the Sulphuric Acid to twenty- 
five parts of Distilled Water, and cool the mixture. Then dissolve the Potassium 
Bromide in one hundred and fifty parts of water by the aid of heat, supplying 
the loss of water by evaporation during the heating. Carefully pour the diluted 
Sulphuric Acid into the hot solution with constant stirring, and set the mixture 
aside for twenty-four hours, in order that the Potassium Sulphate may crystallize. 
Pour off the liquid into a retort, break up the crystalline mass, transfer it to a funnel, 
and, having drained the crystals, drop slowly upon them fifty parts of cold Distilled 
Water so as to wash out the acid liquid. Add this liquid to that in the retort, and 
distil nearly to dryness at a moderate heat. If red fumes of bromine are given off 
during any stage of the distillation, change the receiver as soon as such fumes cease 
to appear. Finally determine in the distillate the amount of actual Hydrobromic 
Acid (16:2 Gms. should require 20 C.c. of the volumetric solution of soda), and add 
to the remaining weighed distillate such an amount of cold Distilled Water as shall 
cause the finished acid to contain 10 per cent. of actual hydrobromic acid. 

This process for making solution of hydrobromic acid does not differ essentially 
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from that of Dr. E. R. Squibb (A. J. P., 1878, p. 116), except in the improvement of 
the rather smaller proportion of sulphuric acid used, and in the fact of the difference 
in strength ofthe two hydrobromie acids, Dr. Squibb’s being 34 per cent., the above 
10 per cent. The advantages possessed by both methods over those frequently used 
are greater purity, and that of more definite strength secured by the volumetric assay. 
The most convenient process is undoubtedly that of Dr. Dewitt C. Wade ( Peninsular 
Medical Journal, Feb. 1875), modelled after Buchanan’s method of making hydri- 
odic acid, which directs that 120 grains of bromide of potassium be dissolved in 
one fluidounce of water, and 153 grains of tartaric acid be added to the solution ; 
ucid tartrate of potassium is produced, the greater part of which crystallizes out on 
standing 12 hours at a low temperature, and a solution of hydrobromic acid is formed, 
sp. gr. 1:228, containing about 80 grains real hydrobromic acid to the fluidounce, 
equivalent to nearly 15 per’ cent. Fothergill’s acid, although based upon Wade’s 
formula, is weaker, the quantity of bromide of potassium being 814 grains and that’ 
of tartaric acid 99 grains to the fluidounce, the manipulation being the same; 
each fluidounce of Fothergill’s acid contains about 55 grains real hydrobromic 
acid, or about 10 per cent. Diluted hydrobromic acid made in this way is open to 
the objection of containing cream of tartar, and probably some undecomposed bro- 
mide of potassium in solution, and thus is not strictly pure, To lessen this, Charles 
Rice proposes the addition of a double quantity of alcohol to facilitate the precipi- 
tation, recovering the alcohol by distillation subsequently. (NV. &., 1877, p. 107.) 
Other processes have been suggested for preparing hydrobromic acid. Edward 
Goebel (NV. F., Sept. 1880) proposes a method based on Glover's process, which 
is to decompose 148 grains barium bromide, dissolved in half an ounce of water, 
with 50:6 erains sulphuric acid, diluted with two drachms of distilled water; the 
precipitated barium sulphate is washed with distilled water until the filtrate weighs 
810 grains to make the 10 per cent. acid solution. He makes bromide of 
barium by triturating 100 parts pure carbonate of barium with 95 parts bromide 
of ammonium with a little water, so as to make a damp powder, and heating in an 
evaporating dish until vapors of carbonate of ammonium cease to be evolved; the 
residue is dissolved in distilled water, filtered, evaporated, and dried. Winckler 
proposes a plan for making hydriodic acid, which has been adapted by Charles Rice 
to making hydrobromic acid. (See NV. #., Jan. 1880.) Bromine is dissolved in 
bisulphide of carbon, and hydrogen sulphide passed through the solution. The 
processes of Balard, Millon, and Loewig are commented upon by John M. Maisch 
(Proc. A. P. A., 1860), who proposes some useful modifications. Prof. Markoe 
(Lbid., 1875, p. 686) recommends an economical process, which, however, must 
be followed with care, and is better adapted for making the acid on a large scale. 
He pours a pint of water in a gallon stoneware jar, and then adds one pound or 
more of phosphorus, distributing it over the bottom; ice is now added until the jar 
is half full, a gallon glass funnel is inserted in the throat of the jar, and a funnel 
tube adjusted, so that the end will be a short distance above the surface of the phos- 
phorus; the funnel is about one-third filled with broken ice, and the jar placed in a 
larger vessel, and broken ice packed between. Three or four pounds of bromine 
after being chilled are slowly added, in order that the fumes of hydrobromic acid and 
bromine that may arise will be fully condensed by the ice in the funnel, and an 
accumulation of bromine avoided, which might produce an explosion from too 
sudden reaction. The excess of phosphorus is removed after all the bromine has 
been added, the liquid distilled, hydrobromic acid condensed, and the strength 
adjusted, whilst to the residue in the retort water may be added to make diluted 
phosphoric acid. For other processes see Wéne ( Comptes-Feend., 1849), Bruylants 
(Journ. de Pharm. d’ Anvers, 1879, p. 343, and A. J. P., Jan. 1880), Hager (//and- 
buch d. Pharm. Praxis, i. 628). ‘als 
Properties. Diluted hydrobromic acid is a colorless, transparent liquid, entirely 
vaporized by heat, inodorous, strongly acid to the taste, sp. gr. 1-077 at 15°C. 
(59° F.), containing 10 per cent. absolute hydrobromic acid. Although ofa pungent 
and irritating odor, and fuming when in contact with the atmosphere when con- 
centrated, in its diluted state it is odorless. On adding chlorine or nitric acid to 
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diluted hydrobromic acid, bromine is liberated, which is soluble in chloroform or 
disulphide of carbon, imparting to these liquids a yellow color. 

Tests. ‘‘Test solution of nitrate of silver causes a white precipitate insolable in 
nitric acid, and in water of ammonia, and sparingly soluble in stronger water of 
ammonia. On being kept for some time, the acid should not become colored ; test 
solution of chloride of barium should not produce a turbidity or precipitate (sul- 
phuric acid).” U.S. 20 C.c. of the volumetric solution of soda should neutralize 
16:2 Gm. of the diluted acid. It should be preserved in glass-stoppered bottles. 

The following table by Biel will be found useful in showing from the specific 
gravities of solutions the percentage of absolute hydrobromic acid. 


Biel's table of Percentage and Specific Gravity of Hydrobromic Acid. 





Per Ct. | Specific Gravity || Per Ct. | Specific Gravity || Per Ct. | Specific Gravity || Per Ct. | Specific Gravity 
HBr. | at15°C. (59° F.) || HBr. | at15°C.(59°F.) || HBr. | at 15°C. (59°F.) |} HBr. | at 15°C. (69° F.) 


ee. ee 2 ee, ee 








1 1:0082 14 1110 27 1:229 40 1°375 
2 1°0155 15 1'119 28 1°239 41 | 1:388 
3 10230 16 1127 29 1°249 42 1:401 
t 1°0305 17 1'136 30 1°260 43 1°415 
5 1:038 18 1°145 31 1270 44 1°429 
6 1046 19 1°154 32 1°281 45 1444 
7 1°053 20 1:163 33 1:292 46 1°459 
8 1°061 21 1172 34 1°303 47 1474 
9 1:069 22 1-181 35 1314 48 1°490 
10 1:077 23 1190 36 1°'326 49 1496 
11 1085 24 1°200 37 1°338 50 1513 
12 1093 25 1:209 38 1°350 
13 1°102 26 1:219 39 1°362 











Medical Properties and Uses, Dilute hydrobromic acid is very nearly identica| 
with bromide of potassium in its action, but clinical experience has not yet fully 
tested its use as a substitute in epd/epsy and other serious affections. In an experi. 
mental study made by Dr. Reichert, of the University of Pennsylvania, it was found 
to act upon animals precisely as does the bromide, and if it should be found equally 
serviceable in human disease it will have the advantage of the absence of the 
depressing effects of the potash. It has been especially commended in tinnitus 
aurium. ‘Two fluidrachms contain 12 grains of bromine, equivalent in this to 18 
grains of the bromide of potassium, and may be given at once well diluted with syrup. 


ACIDUM HYDROCHLORICUM. U.S., Br. Hydrochloric Acid. 
[ Actdum Muriaticum, Pharm. 1870. ] 


(AC'I-DUM HY-DRO-CHLO!RI-CUM.) 

A liquid composed of 31:9 per cent. of absolute Hydrochloric Acid [HC1; 
36°'4—HCl; 36:4] and 68:1 per cent. of water. U.S. Hydrochloric acid gas, 
HCl, dissolved in water, and forming 31°8 per cent. by weight of’ the solution. ‘Br. 

Acidum Hydrochloratum, s. Chiothydricum; Spirit of Sea-Salt, Marine Acid, Muriatie Acid. 


Chlorhydric Acid; Acide hydrochlorique, Acide chlorhydrique, ou muriatique, Fr.; Salzsiure, 
Chlorw asserstoffsdure, G.; Acido muriatico, /t., Sp. 


The hydrochloric acid of pharmacy and the arts is a solution of hydrochloric acid 
gas in water. The British Pharmacopeeia gives the following process for preparing it. 

“Take of Chloride of Sodium, dried, forty- eight ounces [avoirdupois] ; Sulphuric 
Acid forty-four fluidounces; Water thirty- -six fluidounces; Distilled Water Jifty 
fluidounces. Pour the Sulphuric Acid slowly into thirty-two [fluidJounces of the 
Water, and when the mixture has cooled, add it to the Chloride of Sodium previ- 
ously introduced into a flask having the capacity of at least one gallon [Imp. meas. ]. 
Connect the flask by corks and a bent glass tube with a three-necked wash-bottle, 
furnished with a safety tube, and containing the remaining four [fluid]ounces of 
the Water; then, applying heat to the flask, conduct the “disengaged gas through © 
the wash bottle, into a second bottle containing the Distilled Water, by means of a 
bent tube dipping about half an inch below the surface; and let the process be 
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continued until the product measures sixty-six [fluidJounces, or the liquid has 
acquired a sp. gr. of 1:16. The bottle containing the distilled water must be kept 
cool during the whole operation.” Br. 

Preparation. Hydrochloric acid is obtained by the action of sulphuric acid on 
chloride of sodium or common salt. The commercial acid is procured, on a large 
scale, by distilling the salt with an equal weight of sulphuric acid, somewhat diluted 
with water, from iron stills, furnished with earthen heads, into earthenware receivers 
containing water. When thus obtained, it is contaminated with iron and other im- 
- purities, and is not fit for medicinal purposes. 

Commercial hydrochloric acid is now produced in large quantities in England, 
during the decomposition of common salt for the purpose of making sulphate of 
sodium, from which soda-ash and carbonate of sodium-are afterwards manufactured 
in immense quantities. The decomposition of the sea-salt is performed in semi-cylin- 
drical vessels, the curved part, next the fire, being made of iron, and the upper or flat 
surface, of stone. The acid gas is conveyed by a pipe to a double-necked stoneware 
receiver, half filled with water, and connected with a row of similar receivers, like- 
wise containing water. As carried out on a larger scale, the decomposition of the 
salt takes place in hemispherical iron pans, 9 feet in diameter, covered by a brick- 
work dome; upon the mass of salt the requisite quantity of sulphuric acid is 
allowed to run from a leaden cistern placed above the decomposing pan. Torrents 
of hydrochloric acid gas are evolved, which collect in the space between the pan 
and the brick-work dome, whence they pass by a brick-work or earthenware flue 
into upright towers or condensers. These towers are filled with bricks or coke, 
down which a small stream of water is allowed to trickle. The gas, passing up- 
wards, meets the water, and is dissolved by it; and as the acid liquor approaches 
the bottom of the tower, it becomes more and more nearly saturated with the gas. 

The acid, when required to be pure, is generally prepared by saturating distilled 
water with the gas in a Woulfe’s apparatus. A quantity of pure fused common salt 
is introduced into a retort or matrass, placed on a sand-bath. The vessel is then 
furnished with an S tube, and connected with a series of bottles, each two-thirds full 
of water. A quantity of sulphuric acid is then gradually added, equal in weight 
to the common salt employed, and diluted with one-third of its weight of water. 
The materials ought not to occupy more than half the body of the retort. When 
the extrication of the gas slackens, heat is applied, and gradually increased until the 
water in the bottles refuses to absorb any more, or until no more gas is found to 
come over. As soon as the process is completed, boiling water should be added to 
the contents of the retort or matrass, in order to facilitate the removal of the residue. 
During the progress of the saturation, the water in the several bottles increases in 
temperature, which lessens its power of absorption. It is, therefore, expedient, in 
order to obtain a strong acid, to keep the bottles cool by means of water or ice. 
The connecting tubes need not plunge deeply into the acid. 

The process of the British Pharmacopeia is substantially the same as the one 
here described, with the exception of the proportion of the acid and salt employed. 
In the process for hydrochloric acid, theory calls for a little less than 82 parts of 
liquid sulphuric acid to 100 of common salt. A moderate excess of the former 
may be useful to insure the complete decomposition of the salt; but the quantity 
of acid directed in the British process is sufficient to decompose twice the quantity 
of common salt taken. The intention obviously is to use enough of the acid to 
form the acid sulphate instead of the neutral sulphate of sodium ; the former being 
more soluble and readily removed from the retort, and the reaction requiring less 
heat for its completion than when one mol. of sulphuric acid is taken to two 
of salt. The reaction for its formation is NaCl + H,SO,== HCl + HNaSO,. 
If only half the amount of sulphuric acid be used, the reaction is (NaCl), +- H,SO, 
= (HCl),-+ Na,SO, In the first of these reactions (that of the British Pharma- 
copia process), as only one mol. of salt is taken, it is obvious that there is 
not enough sodium furnished to neutralize the sulphuric acid completely and make 
the normal sulphate Na,SO,, so the result is the acid sulphate (bisulphate) HNaSO,. 
On the other hand, in the second reaction, the two mols. of salt furnish just 
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the sodium necessary to neutralize the one molecule of sulphuric acid and make the 
neutral sulphate Na,SO,. 

As hydrochloric acid, prepared in the ordinary mode, often contains arsenic, so 
as to obscure its indications when employed in testing for that poison, it is of in- 
terest to the practical toxicologist to know that it may be obtained free from that 
impurity by distilling chloride of sodium or potassium with oxalic acid in equiva- 
lent proportions. (Chem. News, 1862, p. 41.) 

The following method of freeing hydrochloric acid from arsenious acid is recom- 
mended by M. Engel as easy and entirely efficacious. Itis founded on the fact that 
arsenious acid is held in solution by hypophosphorous acid. Into a litre (about 2 
pints) of arsenical hydrochloric acid introduce 4 to 5 grammes (about 60 or 70 
grains) of hypophosphite of potassium, dissolved in a little water. At the end of 
an hour or two, the liquid becomes yellow and then brown; and a precipitate soon 
forms, more or less copious according to the amount of impurity. After the liquid 
becomes clear, which usually happens in 45 minutes, decant the hydrochloric acid 
and distil it. The acid thus obtained is entirely free from arsenic. This process 
should be conducted ina place where the direct rays of the sun may fall on the ves- 
sels; or, where this is impossible, the vessels should be subjected, by means of a 
water-bath, from 4 to 6 hours, toa heat little short of the boiling point of the acid. 
(Journ. de Pharm., 1873, p. 10.) Traces of arsenic may also be removed by adding 
solution of stannous chloride, and after the precipitate of impure arsenic has settled, 
the clear liquid is re-distilled. (Bettendorff, Zeit. fiir Chem. [2], 5, p. 492.) 

Properties of the Pure Acid. Hydrochloric acid, when pure, is a transparent 
colorless liquid, of a suffocating odor and corrosive taste. Hxposed to the air it 
emits white fumes, owing to the escape of the acid gas, and its union with the moist- 
ure of the atmosphere. When concentrated, it blackens organic substances like 
sulphuric acid. Its sp. gr. varies with its strength. When as highly concentrated 
as possible, its density is 1:21. The U. S. acid, as well as that of the present 
British Pharmacopeeia, has the sp. gr. 1:16. ‘3:64 Gm. should require for com- 
plete neutralization 31:9 C.c. of the volumetric solution of soda,” U. S., or “114°8 
grains by weight, mixed with half a [fluid]ounce of distilled water, require for 
neutralization 1000 grain-measures of the volumetric solution of soda.” Br. When 
exposed to heat, it continues to give off hydrochloric acid gas, with the appearance 
of ebullition, until its sp. gr. falls to 1-094, when it properly boils, and may be 
distilled unchanged, or entirely volatilized. 

Hydrochloric acid is characterized by forming, on the addition of nitrate of silver, 
a white precipitate (chloride of silver), insoluble in nitric acid,/but readily soluble in 
ammonia. * It is incompatible with alkalies and most earths, with oxides and their 
carbonates, and with sulphide of potassium, tartrate of potassium, tartar emetic, 
tartrate of iron and potassium, nitrate of silver, and solution of subacetate of lead. 

As it is desirable to know, on many occasions, in chemical and pharmaceutical 
operations, the quantity of absolute acid contained in samples of acid of different 
densities, we subjoin the table of Kolb. 


Kolb’s table of Percentage and Specific Gravity of Hydrochloric Acid. 


a 
Specific 100 Parts contain at Specific 100 Parts contain at Specific 100 Parts contain at | 
‘Gravity. 15° C. (59° F.) HCI. Gravity. 15° C. (59° F.) HCl. Gravity. 15° C. (59° F.) HCL. 


1-083 16°5 1166 











1:000 01 33:0 
t-007 1°5 1091 18°1 1171 33°9 
1-014 2°9 1°100 19°9 1175 34°7 
'T022 45 1:108 21°5 1180 35°7 
1:029 5°8 1:116 23°1 1185 36°8 
1°036 73 1°125 24°8 1190 37°9 
1044 8°9 1134 26°6 1°195 39°0 
1-052 10°4 1143 28°4 1°199 39°8 
1-060 12°0 1°152 30°2 1:205 41°2 
1:067 13°4 1157 31°2 1:210 42°4 
1075 15°0 1161 32°0 1:212 42°9 
| 
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Impurities. This acid, when pure, will evaporate without residue in a platinum 
spoon. On heating it with black oxide of manganese an abundance of chlorine gas is 
given off. If sulphuric acid be present, a solution of chloride of barium will cause a 
precipitate of sulphate of barium in the acid, previously diluted with distilled water. 
Iron may be detected by saturating the diluted acid with carbonate of sodium, and 
then adding ferrocyanide of potassium, which will strike a blue color if that metal 
be present, or by the simple addition of potassium sulphocyanate, when a blood-red 
coloration is produced, The absence of arsenic may be inferred if it does not tarnish 
bright copper foil when boiled with it. “If1 C.ce. of hydrochloric acid be diluted 
with water to make 10 C.c. and slightly supersaturated with water of ammonia, 
no precipitate should be formed upon gently warming, showing absence of iron or 
much lead; the liquid should not have a blue tint (copper). The further addition 
of two drops of test-solution of sulphide of ammonium should not cause a black 
coloration (lead, iron); the remaining liquid should leave no fixed residue on evapo- 
ration and gentle ignition (non-volatile metals). When diluted with five volumes 
of water it should not liberate iodine from test-solution of iodide of potassium 
(absence of chlorine), nor should 10 C.c. of the diluted acid be precipitated within 
five minutes, after the addition of 20 drops of test-solution of chloride of barium 
(sulphuric acid).” U.S. Ammonia in excess shows the absence of iron, if it pro- 
duces no precipitate. 

If another portion of the diluted acid be treated with test zinc, the evolved gas 
should not blacken paper wet with test-solution of nitrate of silver (arsenious or 
sulphurous acid). Free chlorine or nitric acid may be discovered by its having 
the power to dissolve gold-leaf. Any minute portion of the leaf which may be dis- 
solved is detected by adding a solution of stannous chloride, which will give rise to a 
purplish tint. The free chlorine is derived from the reaction of nitric or nitrous acid 
on a small portion of the hydrochloric acid, which is thus deprived of its hydrogen. 
Hence it is that, when free chlorine is present, nitrous acid or some other oxide of 
nitrogen is also present as an impurity. The nitric and nitrous acids are derived 
from nitrates in the common salt, and from nitrous acid in the commercial sulphuric 
acid employed in the preparation of the hydrochloric acid. 

Hydrochloric Acid of Commerce. This acid has the general properties of the pure 
aqueous acid. It has a yellowish color, owing to the presence of sesquichloride of 
iron, or of a minute proportion of organic matter, such as cork, wood, ete. It usually 
contains sulphuric acid, and sometimes free chlorine and nitrous acid. But the most 
injurious impurity, to those who consume it in the arts, is sulphurous acid. T. H. 
Savory analyzed three samples of commercial hydrochloric acid, each having a 
sp. gr. of between 1:16 and 1:17, and found them to contain from 7 to nearly 11 per 
cent. of sulphurous acid. To detect this acid, M. Girardin has proposed a very deli- 
cate test, namely, stannous chloride. The mode of using the test is to take about 
half an ounce of the acid to be tested, and to add to it two or three drachms of the 
stannous chloride. The mixture having been stirred two or three times, as much 
of distilled water as of the stannous salt is to be added. If sulphurous acid be present, 
the hydrochloric acid becomes turbid and yellow immediately upon the addition of 
the stannous chloride; and, upon the subsequent addition of the water, a slight evo- 
lution of sulphuretted hydrogen takes place, perceptible to the smell, and the liquid 
assumes a brown hue, depositing a powder of the same color. The manner in which 
the test acts is as follows. By a transfer of chlorine, the test is converted into stan- 
nic chloride and metallic tin, the latter of which, by reacting with the sulphurous 
acid, gives rise to a precipitate of stannic and stannous sulphides. In case the sul- 
phurous acid forms but one-half of one per cent. of the commercial acid, the precipt- 
tate may not be perceptible. Under these circumstances, a solution of sulphate of 
copper must be added to the liquid previously warmed, when a brown precipitate of 
sulphide of copper will be immediately formed. (Heintz.) Or, if weak solution 
of iodine is decolorized by the hydrochloric acid, sulphurous or arsenious acid may 
be suspected. M. Lembert has proposed the following, which he considers as a more 
delicate test of sulphurous acid. Saturate the suspected hydrochloric acid with car- 
bonate of potassium, and add successively a little weak solution of starch, one or two 
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drops of solution of iodate of potassium, and sulphuric acid, drop by drop. Sulphurous 
acid, if present, will be set free with iodic acid, and these, by reacting on each other, 
will develop iodine, which will cause a blue color with the starch. Or the addition 
of pure zine will liberate nascent hydrogen, which will cause the evolution of hydrogen 
sulphide gas detected with acetate of lead paper. 

Another impurity occasionally present in the commercial acid, as shown by Dupas- 
quicr, is arsenic. The immediate source of this impurity is the sulphuric acid used 
to prepare the hydrochloric acid. The sulphuric acid derives the arsenic from the 
sulphur used in its manufacture, and this last from pyrites containing a little of the 
poisonous metal. The arsenic, when present, is in the form of a terchloride, and, from 
its volatility in this state of combination, is transferred to the hydrochloric acid, 
distilled from the commercial acid. This impurity is separated by diluting the acid 
with an equal volume of water, and passing through it sulphuretted hydrogen, which 
throws down the arsenic as a tersulphide. According to Wittstein, hydrochloric 
acid is freed from arsenic by mercury, according to Reinsch, by copper, and in either 
case it may be deprived of metallic impregnation by careful distillation. (A. J. P., 
1851, p. 408.) M. Auguste Houzeau asserts that to deprive commercial arseniferous 
hydrochloric acid of arsenic it is sufficient simply to boil it, in a flat-bottomed 
vessel, to two-thirds of its original volume; all the arsenic escaping in the form of 
the terchloride. (Journ. de Pharm. et de Chim., 4e sér., i. 97.) Bettendorff 
separates arsenious and arsenic acids from hydrochloric acid, sufficiently concentrated, 
by precipitating with stannous chloride, and then distilling the acid: when it is so 
treated, it is perfectly free from arsenic. (A.J. P., 1870, p. 219.) When leaden 
vessels are used in preparing hydrochloric acid, it is apt to contain chloride of lead, 
which falls as a white precipitate on neutralizing the acid. The nature of the pre- 
cipitate is verified by dissolving it in nitric acid and adding iodide of potassium, 
when the yellow iodide of lead will fall. (Hainault.) Prof. E. Scheffer proved 
the presence of lead in a sample used for making solution of perchloride of iron. 
(A. J. P., Nov. 1875.) Another instance was noted by F. Reppert. (A. J. P., 
Dec. 1875.) This impurity, being fixed, may be separated by distilling the acid. 
A small proportion of thallium has been detected in commercial hydrochloric acid 
by Mr. Wm. Crookes, being derived from sulphuric acid, in the manufacture 
of which pyrites were employed. (Chem. News, 1863, p. 194.) Selenium has 
been found in French hydrochloric acid, causing it to have a characteristic bad 
odor. 

Properties of Hydrochloric Acid Gas. Hydrochloric acid gas is a colorless 
elastic fluid, possessing a pungent odor, and the property of irritating the organs of 
respiration. It destroys life and extinguishes flame. It reddens litmus power- 
fully, and has the other properties of a strong acid. Its sp. gr. is 1:°278 (Gay-Lussae 
and Biot). Subjected to a pressure of 40 atmospheres, at the temperature of 10° 
©. (50° F.), it is condensed into a transparent liquid, to which alone the name of 
liquid hydrochloric acid properly belongs. It is absorbed by water with the greatest 
xvidity, and, according to the temperature and pressure, unites with a greater or 
less quantity of that liquid. Water, at the temperature of 20°5° C. (69° F.), takes 
up 464 times its volume of the gas, increasing one-third in bulk, and about threce- 
fourths in weight. Water thus saturated constitutes the strong aqueous acid already 
described. A crystallized hydrate of hydrochloric acid having the composition 
HCl,2H,0 has been produced by J. Pierre and EK. Puchot. (Journ. Chem. Soc.) 

Composition. Hydrochloric acid gas consists of one atom of chlorine 35-5, and 
one of hydrogen 1 36-5; or of one volume of chlorine and one of hydrogen, united 
without condensation. 

Medical Properties. Hydrochloric acid is tonic, refrigerant, and antiseptic. 
It is exhibited, largely diluted with water, in low fevers, phthisis, some forms of 
syphilis, and to counteract phosphatic deposits in the urine. Dr. Paris has given it 
with success in malignant cases of typhus and scarlatina, administered in a strong 
infusion of quassia. It is especially valuable in gastro-intestinal indigestion when 
there is no tendency to diarrhoea, and may often be added with advantage to liquid — 
preparations of columbo, gentian, and cinchona. It is also frequently given in dys- 
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pepsia, along with pepsin, to aid its solvent powers. The dose for internal exhi- 
bition is from five to ten minims (0-3-0-6 C.c.) in a sufficient quantity of some 
bland fluid, as barley-water or grucl. (See Acidum Hydrochloricum Dilutum.) It 
is a decided caustic when applied in concentrated form, although less powerful than 
nitric acid, and is frequently used to destroy small dermal growths. 

Toxicological Properties. Hydrochloric acid, when swallowed, is highly irri- 
tating and corrosive, but less so than sulphuric or nitric acid. It produces black- 
ness of the lips, fiery redness of the tongue, hiccough, violent efforts to vomit, and 
agonizing pain in the stomach. There is much thirst, with great restlessness, a dry 
and burning skin, and a small, concentrated pulse. If the acid has been recently 
swallowed, white vapors of a pungent smell are emitted from the mouth. The best 
antidote is magnesia, but soap or sufficiently dilute alkaline solutions are almost 
equally efficient. In the course of the treatment, bland and mucilaginous drinks 
must be freely given. When inflammation supervenes, it must be treated on 
general principles. 

Pharm. Uses. In the preparation of Acidum Hydrocyanicum Dilutum, J. S.; 
Calcis Phosphas, Br.; Carbo Animalis Purificatus; Liquor Sodx Chlorate, Br.; 
Potassze Bicarbonas, Br.; Quinize Sulphas; Sod Bicarbonas, Br.; Veratria, Br. 

Off. Prep. of Hydrochloric Acid. Acidum Hydrochloricum Dilutum, Br.; Aci- 
dum Hydrochloricum Dilutum, U.S; Acidum Nitrohydrochloricum Dilutum, Br.; 
Acidum Nitrohydrochloricum, UV. S.; Acidum Nitrohydrochloricum Dilutum, UW. S.; 
Aqua Chlori, U. S.; Calcii Chloridum, Br.; Liquor Antimonii Chloridi, Br.; Liquor 
Arsenici Chloridi, U. S.; Liquor Arsenici Hydrochloricus, Br.; Liquor Chlori, Br.; 
Liquor Ferri Chloridi, U. S.; Liquor Ferri Perchloridi Fortior, Br.; Liquor Zinci 
Chloridi, 7. S.; Podo,bylli Resina, Br.; Zinci Chloridum, Br. 


ACIDUM HYDROCHLORICUM DILUTUM. U.S., Br. Diluted 
Hydrochloric Acid. 


(ACG'I-DUM HY-DRO-GHLO'RI-CUM DI-LU'TUM.) 
a Sar Muriaticum Dilutum, Pharm. 1870; Acide chlorhydrique dilué, Fr.; Verdiinnte Salz- 
saure, G. 
“ Hydrochloric Acid, six parts [or five and one-half fluidounces]; Distilled 
Water, thirteen parts [or fourteen fluidounces]. Mix the acid with the water, and 
preserve the product in glass-stoppered bottles.” U.S. 

“Take of Hydrochloric Acid etght jluidounces [Imp. measure]; Distilled Water a 
sufficiency. Dilute the Acid with 16 fluidounces [Imp. meas.] of the water; then add 
more water, so that, at a temperature of 60°, it shall measure 26% fluidounces [Imp. 
meas.]. Or, as follows: Take of Hydrochloric Acid 3060 grains; Distilled Water a 
sufficiency. Weigh the Acid in a glass flask, the capacity of which, to a mark on 
the neck, is one pint [Imp. meas.]; then add Distilled Water until the mixture, at 
60° temperature, after it has been shaken, measures a pint [Imp. meas.].”’ Br. 

The existing U.S. formula differs from that of 1870 in yielding a diluted hydro- 
chlorie acid, which contains about twelve per cent. more officinal acid than the older 
preparation did. The change was made in order that the diluted mineral acids 
might have a uniform strength (ten per cent. of absolute acid). It is important to ~ 
bear this fact in mind in prescribing, although the difference is not sufficient to 
render the present strength dangerous. ‘ Diluted Hydrochloric Acid contains ten 
per cent. of absolute hydrochloric acid. It has the sp. gr. 1:049, and should respond to 
the same reactions and tests as Hydrochloric Acid. To neutralize, 7-28 Gm. should 
require 20 C.c. of the volumetric solution of soda.” U.S. 

The British preparation has the sp. gr. 1:052. “345 grains by weight (6 
fluidrachms) require for neutralization 1000 grain-measures of the volumetric solu- 
tion of soda, corresponding to 10-58 per cent. of real acid. Six fluidrachms [Imp. 
meas. ] contain one eq. or 36:5 grains of hydrochloric acid, HCl.” Br. The extreme 
precision of the British formula, though no doubt useful when the diluted acid is 
used as a test, is quite unnecessary in a therapeutical point of view. 

For medical properties and uses, see Acidum Hydrochloricum. The dose of the 
diluted acid is from fifteen to thirty minims (0°95-1°9 C.c.), to be taken in water or 
other convenient vehicle. 
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Pharm. Uses. In preparing Ferri et Quinize Citras. Br. 
Off. Prep. Liquor Morphize Hydrochloratis, Br.; Liquor Strychniz, Br.; Mor- 
phise Hydrochloras, Br. 


ACIDUM HYDROCYANICUM DILUTUM. U.S., Br. Diluted 
Hydrocyanic Acid. Prussic Acid. Cyanhydrie Acid. 


(AQ’I-DUM HY-DROQ-CY-AN'I-CUM DI-LU/TUM.) 
“A liquid composed of 2 per cent. of Absolute Hydrocyanie Acid [HCN; 27 
—HOC,N; 27] and 98 per cent. of Alcohol and Water.” U.S. 


Acidum Hydrocyanatum s. Borussicum; Acide cyanhydrique, ou hydrocyanique, Fr.; Cyanwas- 
serstoff-Siure; Blausdure, G. 

‘“‘Ferrocyanide of Potassium, in coarse powder, twenty parts [or four ounces 
av.]; Sulphuric Acid, fifteen parts [or one and a half fluidounces]; Diluted 
Alcohol, sixty parts [or twelve and a half fluidounces]; Water, Distilled Water, 
each, a sufficient quantity [q.s.]. Place the Ferrocyanide of Potassium in a tubu- 
lated retort, and add to it forty parts [or eight fluidounces] of water. Connect 
the neck of the retort (which is to be directed upward), by means of a bent tube, 
with a well-cooled condenser, the delivery tube of which terminates in a receiver 
surrounded with ice-cold water, and containing sixty parts [or twelve and a half 
fluidounces] of Diluted Alcohol. All the joints of the apparatus, except the neck 
of the receiver, having been made air-tight, pour into the retort, through the tubu- 
lure, the Sulphuric Acid previously diluted with an equal weight [or three fluid- 
ounces] of Water. Agitate the retort gently and then heat it, in a sand-bath, 
until the contents are in brisk ebullition, and continue the heat regularly until there 
is but little liquid mixed with the saline mass remaining in the retort. Detach the 
receiver, and add to its contents so much distilled water as may be required to bring 
the product to the strength of two per cent. of absolute hydrocyanic acid if tested 
by the method of assay given in the note.” (See page 73.) 

“ Diluted Hydrocyanic Acid may be prepared, extemporaneously, in the following 
manner: Take of Cyanide of Silver six parts [or fifty and a half grains}; Hy- 
drochloric Acid five parts [or thirty-seven minims]; Distilled Water fifty-five parts 
[or one fluidounce]. Mix the Hydrochloric Acid with the Distilled Water, add the 
Cyanide of Silver, and shake the whole together in a glass-stoppered bottle. When 
the precipitate has subsided, pour off the clear liquid.” U.S. 

“Take of yellow Prussiate of Potash two ounces and a quarter [avoirdupois] ; 
Sulphuric Acid one fluidounce [Imperial measure]; Distilled Water thirty fluid- 
ounces [Imp. meas.], or a sufficiency. Dissolve the Prussiate of Potash in ten 
[fluid ]Jounces of the Water, then add the Sulphuric Acid previously diluted with 
four [fluid]ounces of the Water and cooled. Put the solution into a flask or other 
suitable apparatus of glass or earthenware, to which are adapted a condenser and a 
receiver arranged for distillation, and having put eight [fluid]ounces of Distilled 
Water into the receiver, and provided efficient means for keeping the condenser and 
receiver cold, apply heat to the flask until by slow distillation the liquid in the re- 
ceiver is increased to seventeen [fluid]ounces. Add to this three [fluid]ounces of 
the Distilled Water, or as much as may be sufficient to bring the acid to the re- 
quired strength, so that one hundred grains (or 110 minims) of it, precipitated with 
a solution of nitrate of silver, shall yield ten grains of dry cyanide of silver.” Br. 

The British preparation has the sp. gr. 0-997. If 270 grains of it be made 
alkaline by solution of soda, they will require 1000 grain-measures of the volumetric 
solution of nitrate of silver to be added before a permanent precipitate begins to form, 
corresponding to 2 per cent. of the real acid. 

When ferrocyanide of potassium is decomposed by sulphuric acid, the residue in 
the retort is sulphate of potassium, mixed with an insoluble compound of cyanide 
of iron and cyanide of potassium (Lveritt’s Salt). The reaction is expressed by 
the following equation : 

2(K,FeC,N,) + 3H,SO, = 3K,SO, + 2(KFeC,N,) + 6HON. 

Half of the cyanogen present in the ferroeyanide of potassium goes to form the 

hydrocyanie acid, while the other half remains in the white residue. Everitt’s salt, 
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so named from its discoverer, is a yellowish white powder. Like ferrocyanide of 
potassium, it is a double cyanide of iron and potassium, but of different molecular 
ratio. As it appears in practice, it is apt to be greenish, owing probably to the 
presence of a little Prussian blue. 

An excess of sulphuric acid, or the use of concentrated acid, would endanger the 
production of hydrocyanic acid, as this is decomposed by strong sulphuric acid, 
with the formation of carbon monoxide (CO) and ammonium sulphate. The propor- 
tion of the acid should not exceed three-fourths of the weight of the ferrocyanide. 
In relation to the most convenient method of bringing the hydrocyanic acid to the 
standard strength, and to some other points in its preparation by the officinal 
formula, see Prof. Procter’s paper, A. J. P., xix. 259. 

In the U.S. process for obtaining hydrocyanic acid. extemporaneously, the react- 
ing materials are single molecules respectively of cyanide of silver and hydrochloric 
acid. These, by double decomposition, generate hydrocyanic acid, which dissolves 
in the water, and chloride of silver, which subsides, and from which the acid is 
poured off when clear. (See Argenti Cyanidum.) The extemporaneous process 
is useful to country practitioners, because the acid will not generally keep. A por- 
tion of hydrocyanic acid, if purchased by a practitioner, may spoil on his hands 
before he has occasion to use.it; but if he supply himself with cyanide of silver, 
he may readily at any moment prepare a small portion of the acid, by following the 
directions of the formula. 

It will be observed that a change has been made in the process of the Pharma- 
copeeia of 1880, in the substitution of diluted alcohol for the distilled water formerly 
used as the solvent for the hydrocyanic acid. This is in accordance with the views 
of Gault and others, who assert that greater stability is thus secured. 

Another process for obtaining medicinal hydrocyanic acid, proposed by Dr. Clark, 
and adopted by Mr. Laming, is by the reaction of tartaric acid on cyanide of potas- 
sium in solution. Laming’s formula is as follows. Dissolve twenty-two grains of 
the cyanide in six fluidrachms of distilled water, and add fifty grains of crystallized 
tartaric acid, dissolved in three fluidrachms of rectified spirit. Crystallized bitar- 
trate of potassium precipitates, and each fluidrachm of the clear decanted liquor 
contains one grain of pure hydrocyanic acid. Dr. Pereira considered this process 
to have several advantages, but very properly objected to it on account of the trouble 
and expense of obtaining the cyanide of potassium pure, and its liability to undergo 
spontaneous decomposition. (See Potassii Cyanidum.) This difficulty may, accord- 
ing to Mr. B.S. Proctor, be remedied by substituting the double cyanide of zine 
and potassium, a cheap and stable salt, which even in solution may be kept without 
change almost indefinitely. He proposes the following formula as yielding an acid 
of officinal strength. Water 1 ounce; cyanide of zine and potassium 22 grains; 
tartaric acid 40 grains. Dissolve the cyanide in water, add the acid, and allow the 
precipitate to subside; decant the clear liquid. (P. J. Tr., Sept. 1874.) 

The processes, thus far given, are intended to furnish a dilute hydrocyanie acid 
for medicinal purposes. The methods of obtaining the anhydrous acid are different. 
Vauquelin’s process for the anhydrous acid is to pass a current of hydrosulphuric 
acid gas over cyanide of mercury contained in a glass tube, connected with a re- 
veiver kept cold by a freezing mixture of ice and salt. The first third only of the 
tube is filled with cyanide; the remaining two-thirds being occupied, half with car- 
ponate of lead, and half with chloride of calcium; the carbonate being intended 
to detain the hydrosulphuric acid gas, the chloride to separate water. 

The process of Wohler for the anhydrous acid is the following. The cyanide of 
potassium selected is a black cyanide, formed by fusing together, in a covered cruci- 
ble, 8 parts of dry ferrocyanide, 3 of ignited cream of tartar, and 1 of charcoal in 
fine powder. ‘he cyanide, while still warm, is exhausted by 6 parts of water; and 
the clear solution, placed in a retort, is decomposed by cold diluted sulphuric acid, 
gradually added. The hydrocyanic acid is condensed first in a U-tube, containing 
chloride of calcium and surrounded with ice-cold water, and afterwards in a small 
bottle, connected with the U-tube by a narrow tube, and immersed up to the neck in 
a mixture of ice and salt. After the acid has been condensed and dehydrated in 
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the U-tube, the cold water surrounding it is withdrawn by a siphon, and replaced 
by water at a temperature between 29°4°-32-2° ©. (85°-90° If.), whereby the 
anhydrous acid is made to distil over into the small bottle. 

M. Berthelot has made hydrocyanic acid synthetically. He first prepares, by a 
direct synthesis of its elements, acetylene (C,H,), a hydrocarbon remarkable for its 
chemical activity. He then mixes vapors of acetylene with pure nitrogen, passes a 
series of electric discharges from a Ruhmkorff coil through the mixture, and, when 
the odor of prussic acid is perceptible, agitates with a solution of potassa to get the 
fixed cyanide. (Journ. de Pharm., April, 1869.) 

Properties of the Medicinal Acid. Diluted hydrocyanic acid, of the proper 
medicinal strength, is a transparent, colorless, volatile liquid, possessing a smell 
resembling that of peach kernels, and a taste at first cooling and afterwards some- 
what irritating. It imparts a slight and evanescent red color to litmus. If it 
reddens litmus strongly and permanently, some acid impurity is present. It loses 
strength rapidly in open vessels. It is not reddened by the iodo-cyanide of potas- 
sium and mercury. The non-action of this test shows the absence of contaminating 
acids, which, if present, would decompose the test, and give rise to the red iodide 
of mercury. The red color produced when picrate of ammonia is added to a 
solution of an alkaline cyanide and heated has been proposed as a test for prussic 
acid. (P. Guyot, VN. &., May, 1877.) It is liable to undergo decomposition if ex- 
posed to the light, but is easily kept in a bottle covered with black paint or black 
paper. “Qn being heated it is completely volatilized. If to the acid, rendered 
alkaline by potassa, a little ferrous sulphate and ferric chloride be added, and the 
mixture be acidulated with hydrochloric acid, a blue precipitate will make its ap- 
pearance.” U.S. From experiments carefully conducted by MM. Bussy and Bui- 
gnet, it appears that, when the alteration in the acid under the influence of light has 
begun, it will afterward go on very rapidly in the dark; and that, after exposure for 
a certain time to the light, though no alteration may be apparent, an influence has 
nevertheless been exerted which disposes to change, and promotes decomposition 
even in the absence of light. Hence the necessity of immediately enclosing the 
acid in bottles from which the light is excluded. (Journ. de Pharm., 1863, p. 
475.)* Experience has shown that it is best preserved in cork-stopped bottles 
of amber glass; when glass and rubber stoppers were used, decomposition frequently 
took place rapidly. Its most usual impurities are sulphuric and hydrochlorie acids; 
the former of which may be detected by chloride of barium, which will produce 
a precipitate of sulphate of barium; and the latter by precipitating with nitrate of 
silver, when so much of the precipitate as may be chloride of silver will be insol- 
uble in boiling nitric acid, while the cyanide of silver is readily soluble. The pres- 


* Anhydrous hydrocyanic acid sometimes undergoes an apparently spontaneous molecular change 
by which it is converted into a black solid body, which was supposed to he paracyanogen (C3Ns3), or 
its compounds. This change takes place more slowly in watery solutions of the acid, which are 
converted into a black liquid; and it is only in a state of extreme dilution, when, for example, 
water contains not more than one per cent. of the acid, that it is altogether prevented. It some- 
times takes place in the officinal diluted acid; and Prof. Procter exhibited a bottle, which had been 
most carefully closed, and kept excluded from the light, and in which, nevertheless, the acid had 
become as black as ink. The cause of this phenomenon remained long unknown: some years ago 
M. E. Millon satisfied himself, by experiment, that the real agency was the presence of ammonia, 
which may sometimes operate even through the air. It has also heen asserted that the cause of 
the decomposition is the presence of a microscopic plant. (Journ. de Pharm., 1862, p.48.) The pre- 
servative influence of a little sulphuric acid in the diluted hydrocyanic acid would be thus explained ; 
and it is not impossible that the greater resistance offered to the change by the preparation made 
by the officinal process, in which sulphuric acid is used, than by the others, may be owing to the 
influence of this acid, either passing over with its vapor, or acting on the acid vapor before it leaves 
the retort. An important practical inference from all this is the necessity of providing, as far as 
possible, that ammonia should in no manner have access to the acid, during or after its prepara- 
tion. The effect of ammonia in inducing changes in dilute hydrocyaniec acid is denied by Pettit 
(A. J. P., 1873.) Mr. Rimmington asserts that hydrocyanic acid acts upon the alkali of some va- 
rieties of glass. Mr. Siebold, who has confirmed this, declares that the addition of hydrochloric 
acid is perfectly useless as a preservative, except when the prussic acid is kept in bottles which 
yield the alkali. (Pharm. Journ., Sept. 1874.) MM. Lescol and Rigaut (Comptes-Rendus, Aug. 4, 
1879) state that pure hydrocyanic acid can be preserved for a long time; that the presence of 
ammonium cyanide and water induces the formation of the solid black substance azu/min, or a trace 
of potassium cyanide brings about this decomposition even in the absence of water. 
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ence of these acids, in slight amount, is injurious only by rendering uncertain the 
strength of the medicinal acid, as ascertained by its saturating power. It is now 
generally acknowledged that mineral acids prevent the deterioration of the dilute 
prussic acid. But the presence of a mineral acid is not necessary for its pres- 
ervation; for Dr. Christison has known the medicinal acid from ferrocyanide of 
potassium to keep perfectly well, although nitrate of barium did not produce the 
slightest muddiness. Nevertheless it has been recently shown that much of the acid 
as kept in the drug-stores is often below the officinal strength. Various remedies 
have been proposed. (P. J. Tr., July, 1871; Feb. 1, 1874; Sept. 1874.) One of 
these is to reduce the strength to one-tenth per cent., this weak solution being said 
not to undergo change. In our experience a one per cent. acid retained its proper- 
ties through very severe tests of exposure. Mr. John Williams has found in aseries 
of experiments that the addition of 20 per cent. of glycerin has a very pronounced 
influence in preventing deterioration. (P. J. 7r., Sept. 1874; Sept. 1875.) If lead 
be present in prussic acid, it may be detected by hydrosulphuric acid gas, which will 
cause a blackish precipitate. Hydrocyanic acid is incompatible with nitrate of silver, 
the salts of iron and copper, and most of the salts of mercury. According to the 
experiments of Prof. Fliickiger (A. J. P., Dec. 1872), it does not form salts with the 
alkaloids. 

Formerly the medicinal acid was of different strengths, as ordered by the different 
pharmaceutical authorities; but happily the U.S. and Br. Pharmacopeeias conform 
in this important point. At one time its strength was indicated by its specific gravity, 
which is lower in proportion as it is stronger; but this unprecise mode of estimate is 
not now relied on; and, though the British Pharmacopeia gives the sp. gr. of its 
dilute acid at 0-997, both Pharmacopeeias give quantitative tests as indices of the 
strength. “6°75 Gm., diluted with 30 C.c. of water, and mixed with enough of an 
aqueous suspension of magnesia to make the mixture quite opaque, and afterward 
with a few drops of solution of chromate of potassium, should require 50 C.e. of the 
volumetric solution of nitrate of silver, before the red color caused by the latter ceases 
to disappear on stirring’’ (corresponding to the presence of two per cent. of absolute 
hydrocyanic acid). U.S. This method of assay is based upon Pappenheim’s pro- 
cess for the determination of hydrocyanic acid in bitter almond water, as described 
by Vielhaber in Archiv d. Pharm., 1878, p. 408; the addition of an alkali to a 
solution of hydrocyanic acid, previous to titration, not only prevents the vola- 
tilization of the acid, but, as has been shown by Siebold, the double cyanides of silver 
with the alkali metals are very permanent; the use of chromate of potassium as an 
indicator, whereby a red color, due to a combination of the chromic acid with the 
silver, is produced, is highly recommended. The Br. Pharmacopeeia directs that 
270 grains of it, when treated with solution of soda in excess, shall require the addi- 
tion of 1000 grain-measures of the volumetric solution of nitrate of silver, before a 
permanent precipitate begins to form. To explain this test it is necessary to notice 
that cyanide of silver, though itself insoluble, is rendered soluble by combining with 
cyanide of sodium, in the proportion of one molecule of each. When, therefore, 
the diluted hydrocyanic acid is converted, by the addition of soda, into cyanide of 
sodium, no permanent precipitate will begin to appear, upon the addition of nitrate 
of silver, until more than sufficient cyanide of silver is produced to form the soluble 
compound referred to, which happens when one-half of the cyanide of sodium has 
been converted into cyanide of silver. An acid of the strength indicated by either 
of these methods contains two per cent. of anhydrous acid. The test of entire solu- 
bility in boiling nitric acid, applied to the precipitate obtained by nitrate of silver, 
is intended to verify its nature; for, if the hydrocyani¢ acid contain hydrochloric 
acid, part of this precipitate would be chloride of silver, not soluble in the boiling 
acid. Scheele’s medicinal hydrocyanic acid contains about 5 per cent. of anhydrous 
acid; and, therefore, two minims of it are equal to five of the U.S. acid. The use 
of Scheele’s acid should be discouraged as unnecessary and very dangerous. 

MM. Fordos and Gélis have proposed, as a test of the strength of the compounds 
containing cyanogen, an alcoholic solution of iodine of known strength; as, for exam- 
ple, three grains to the fluidounce. The test-solution is added, drop by drop, to the 
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cyanogen compound, until a permanent yellowish tinge is produced. The iodine 
unites with the cyanogen, and with the substance in combination with the cyanogen, 
in the ratio of their several equivalents; and hence the cyanogen present is easily 
calculated from the proportion of iodine expended in uniting with it. This test is 
commended for its accuracy by Mr. James Roberton, of Manchester, Eng. (See A. 
J. P., 1853, p. 551.) A. Link and R. Moeckel (Zeitsch. f, Analyt. Chem., 1878, 
p. 455) made a series of experiments, and showed that the most delicate test for 
hydrocyanic acid was that of sulphocyanate of iron. (A. J. P., 1879, p. 86.) 
Properties of the Anhydrous Acid. Hydrocyanic acid, perfectly free from water, 
is a colorless, transparent, inflammable liquid, of extreme volatility, boiling at 27° 
©. (80° F.), and congealing at —15° C. (5° F.). Its sp. gr. as a liquid is 0-6969, at 
the temperature of 18° C. (64° F.); and as a vapor 0:9423. Its taste is at first 
cooling, then burning, with an after-taste in the throat like that of bitter almonds ; 
but, from its extremely poisonous nature, it must be tasted with the utmost caution. 
Its odor is so strong as to produce immediate headache and giddiness; and its vapor 
so deleterious that the smallest portion of it cannot be inhaled without the greatest 
danger. Both water and alcohol dissolve it readily. It is much more prone to 
undergo decomposition than the dilute acid. In the course of a few hours it some- 
times begins to assume a reddish brown color, which becomes gradually deeper, till 
at length the acid is converted into a black liquid, which exhales a strong smell of 
ammonia. It is a very weak acid in its chemical relations, and reddens litmus but 
slightly. It does not form solid compounds with metallic oxides, but a cyanide of 
the metal, the elements of water being exhaled. According to Sobero, hydrocyanic 
acid is generated, in sensible quantities, by the action of weak nitric acid on the 
volatile oils and resins. Wohler affirmed in 1828 that picric acid when treated with 
baryta-water yields it; and Julius Post and H. Hiibner have found that nitro- 
benzol and dinitrobenzol also do so when treated, the former with fusing potassa, the 
latter with boiling dilute solution of potassa. It has also been formed by the slow 
action of carbonate of potassium on tincture of hyoscyamus, given together as a 
medicine. (Dr. J. T. Plummer, of Indiana, A. J. P., xxv. 513.) Though a product 
of art, it exists in some plants, and is generated by reaction between the constituents 
of many vegetable products upon contact with water. These principles are usually 
amygdalin and emulsin, but according to Peckholt the root of Manthot utilissima 
copiously generates hydrocyanic acid with water, although he was unable in 15 analyses 
to find amygdalin in it. (A. J. P., Oct. 1872.) (See Amygdala Amara.)* 
Composition. Hydrocyanic acid consists of the atomic group cyanogen 26, 
and one atom of hydrogen 1 = 27; or, in volumes, of one volume of cyanogen and 
one of hydrogen without condensation, its formula being HCN or HCy. Cyanogen 
(Cy) is a colorless gas, of a strong and penetrating smell, inflammable, and burning 
with a beautiful bluish purple flame. Its sp. gr. is 1:°8157. It was discovered in 
1815 by Gay-Lussac, who viewed it as a compound radical, which, when combined 
with hydrogen, becomes hydrocyanic acid. Hydrocyanic acid, in a dilute state, was 
discovered in 1780 by Scheele, who correctly stated its elements to be carbon, nitro- 
gen, and hydrogen; but the peculiar way in which they are combined was first 
pointed out by Gay-Lussac, by whom also the anhydrous acid was ‘first obtained. 
Medical and Toxical Properties. Hydrocyanic acid is one of the most deadly 
poisons known, and frequently exceedingly rapid in its action. According to 
Dr. Christison, a grain and a half of the anhydrous acid is capable of producing 
death in the human subject. One or two drops of the pure acid are sufficient to 
kill a vigorous dog in a few seconds. Sometimes death occurs almost instanta- 
neously. Usually, however, three stages of the poisoning are manifest: a first 
very brief one of difficult respiration, slow cardiac action, and disturbed nervous ac- 
tion; a second violent convulsive stage, with dilated pupils, vomiting, often loud 
* It has been proposed to employ solutions of these vegetable products for the extemporaneous 
preparation of hydrocyanie acid, and in the Swedish Pharmacopceia the Emulsio Hydrocyanata has 
replaced entirely the dilute prussic acid. An emulsion is first made of 3 parts of sweet almonds, 2 
of sugar, and 24 of water. To 80 parts of this emulsion is added one part of amygdalin. In an 


hour the mixture is ready for use; one ounce of it contains one-third of a grain of anhydrous acid. 
Dose, one to two teaspoonfuls. (Nat. Med. Journ., July, 1871.) 
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cries, unconsciousness, etc. ; and a third closing period of asphyxia, collapse, and paral- 
ysis, sometimes interrupted by convulsions. When smaller doses are ingested, the 
symptoms come on more slowly, but are similar to those just described, and when 
paralysis is developed it affects both motility and sensation. A peculiar bloated 
look of the deeply suffused face and neck, with frothing at the mouth, occur- 
ring along with the symptoms previously described, is almost pathognomonic of the 
poisoning. The odor of hydrocyanic acid is sometimes very strong, and should always 
be searched for about the mouth. It is very important as an aid in the diagnosis, 
but is certainly not always present. Death is usually the result of asphyxia, pro- 
duced bya direct paralyzant action of the poison upon the respiratory centres. ‘The 
poison appears also to have a direct paralyzing action upon the heart, and sometimes 
to produce fatal syncope. The post-mortem appearances are glistening and staring 
expression of the eyes; gorged state of the venous system with fluid, dark, or 
bluish-black blood, especially of the veins of the brain and spinal marrow; and some- 
times redness of the internal coat of the stomach. The lungs are sometimes nat- 
ural, at other times turgid with blood. When the death has been very rapid, all of the 
blood may be found of a bright arterial hue. After a slow death the blood is cyanotic. 
It is rarely true that all of the muscles are insensible to the galvanic current. If 
the autopsy be not too long deferred, the odor of the acid is generally perceptible when 
the cadaver is opened. The odor after nitrobenzol poisoning resembles very 
closely that of the acid, but it is affirmed that the diagnosis can be made by leay- 
ing the opened body exposed, when the smell of the acid will disappear, and that of 
the nitrobenzol remain. Notwithstanding the tremendous energy of this acid as a 
poison, it has been ventured upon in a dilute state as a sedative, anodyne, and anti. 
spasmodic. Though occasionally employed as a remedy prior to 1817, it did not 
attract very much attention until that year, when Magendie published his observa- 
tions on its use in diseases of the chest, and recommended it to the profession. 
When given in medicinal doses gradually increased, it produces the following symp- 
toms in different cases: peculiar bitter taste ; increased secretion of saliva; irrita- 
tion of the throat; nausea; disordered respiration; pain in the head; giddiness; 
faintness ; obscure vision; and tendency to sleep. It appears to have a special ac- 
tion on the larynx and trachea. (Dr. Cogswell.) The pulse is sometimes quickened, 
at other times reduced in frequency. It has been extensively used in complaints of 
the respiratory organs, but later experience has shown that it has but little virtue, 
except in the quieting of cough. Its influence upon the circulation is not sufficiently 
pronounced to render the drug of any value as an arterial sedative in acute pulmonary 
or other inflammations. In phthisis it may be resorted to with advantaye as a pal- 
liative four the cough. In various other affections of the chest, attended with dysp- 
neea or cough, such as asthma, hooping-cough, and chronic catarrh, it has often 
been decidedly beneficial, by allaying irritation or relaxing spasm. In certain affec- 
tions of the stomach, characterized by pain and spasm, and sometimes attended 
with vomiting, but unconnected with inflammation, and in similar painful affections 
of the bowels, it has proved beneficial in the hands of several practitioners. In 
these cases it probably acts locally upon the nerve-endings in the stomach and in- 
testines. It has been used with asserted good results in the paroxysmal excitement 
of mania. (Ann. de Thérap., 1865, p. 111.) Sometimes it is used externally, di- 
luted with water, as a wash in cutaneous diseases. The late Dr. A. T. Thomson 
insisted particularly on its efficacy in allaying the itching of impetiginous affections. 

The dose of the diluted hydrocyanic acid is from two to four drops (0:12-0:24 
C.c.), dissolved in distilled water, or mixed with gum-water or syrup. It should be 
administered with the greatest caution, on account of its minute dose, and its vari- 
able strength as usually found. The proper plan, therefore, is to begin with a small 
dose, two drops for example, and gradually to increase the quantity until some ob- 
vious impression is produced. On account of the rapidity and fugaciousness of 
its action, it should be given at intervals of not more than two hours; indeed, it is 
very improbable that the largest therapeutic dose of the substance exerts any influ- 
ence whatever upon the system one hour after its ingestion. If giddiness, weight 
at the top of the head, sense of tightness at the stomach, or faintness come on, its 
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use should be discontinued. In all cases in which a fresh portion of medicine is 
used, the dose should be lowered to the minimum quantity, lest the new sample should 
prove stronger than that previously employed. When resorted to as a lotion, from 
thirty minims to a fluidrachm may be dissolved in a fluidounce of distilled water. 
Toxicology. Hydrocyanic acid is so rapidly fatal as a poison that physicians 
have seldom an opportunity to treat its effects. Death, if it occur at all, usually 
takes place in from one to forty minutes. One case has, however, been reported in 
which it was delayed one hour and a quarter. When recovery is brought about, 
the symptoms in most cases abate very rapidly. The antidotes and remedies most 
to be relied on are chlorine, ammonia, cold affusion, and artificial respiration. 
Chlorine in the form of chlorine-water, or weak solutions of chlorinated lime or 
soda, may be exhibited internally, or applied externally. When chlorine is not at 
hand, water of ammonia, largely diluted, may be given, and the vapor arising from 
it cautiously inhaled. A case is related, in the Dublin Med. Journal for Noy. 1835, 
of poisoning by this acid, in which the diluted aromatic spirit of ammonia applied 
to the mouth, and the solid carbonate assiduously held to the nostrils, produced 
speedy and beneficial effects. Cold affusion was first proposed in 1828, by Herbst, 
of Géttingen, and its utility was subsequently confirmed by Orfila. Its efficacy is 
strongly supported by experiments performed in 1839 by Dr. Robinson and M. 
Lonyet, who quickly resuscitated rabbits, apparently dead from hydrocyanie acid, 
by pouring on their heads and spines a stream of water artificially refrigerated. In 
a case of poisoning, reported by Dr. Christison in 1850, the patient recovered under 
a stream of cold water poured upon the head from a moderate height. In another 
case, reported in the Lancet in 1854, in which the largest reported quantity was 
taken to be followed by recovery (2-4 grains of anhydrous acid), the cold water douche 
was the principal remedy. (See Am. Journ. Med. Sci., July, 1854, p. 276.) Messrs. 
T. & H. Smith, of Edinburgh, have recommended especially as an antidote for the 
medicinal acid a mixture of the ferric salts, swallowed after a solution of carbonate 
of potassium. So soon as the antidote comes in contact with hydrocyanic acid, sul- 
phate of potassium is formed, and the poison is converted into Prussian blue. It may 
be prepared extemporaneously, by adding ten grains of sulphate of iron, and a drachm 
of the tincture of chloride of iron, to a fluidounce of water contained in one vial, 
and twenty grains of carbonate of potassium to a fluidounce of water in another 
vial. The patient is made to swallow the solution of carbonate of potassium, and 
immediately afterwards the mixed ferruginous solution. This quantity is estimated 
to be sufficient to render insoluble nearly two grains of the anhydrous acid.* In 
one instance this antidote is said to have proved very effectual. (P. J. Tr., 1865, p. 
139.) Atropine has been proposed as a counter-poison, on the grounds of its physi- 
ological action, and of experiments made with it on the lower animals. (See Am. 
Journ. Med. Sci., 1868, p. 577.) It has, however, been shown by the elaborate ex- 
periments of Keen (Proc. Phil. Acad. Nat. Sci., 1869), of Reese (Am. Journ. 
Med. Sci., Jan. 1871), and of Boehm and Knie (Archiv fiir Exper. Path. und 
Therap., Bd. ii.), to be of little or no antidotal value even in the case of the lower 
animals. Morphine has also been supposed to be antagonistic to hydrocyanic acid. 
Tests, After suspected death from poison, it is sometimes necessary to ascertain 
whether the event was caused by this acid. At a period long after death, it would 
be needless to search for so volatile a poison ; but it has been recognized three weeks 
after death, in a case reported by M. Brame, in which about six drachms of acid, con- 


* In a subsequent communication the Messrs. Smith recommend the following proportions. Mix 
of solution of perchloride of iron (#r.) 37 minims, sulphate of iron, as pure as possible and in fine 
crystals, 25 grains, and about half a fluidounce of water. Dissolve 77 grains of crystallized carbo- 
nate of sodium in the same measure of water. These quantities will neutralize between 150 and 200 
minims of the medicinal hydrocyanice acid. (P. J. Tr., 1865, p. 147.) Still more recently the authors 
propose to substitute magnesia for carbonate of sodium, as better fitted to neutralize any consider- 
able quantity of gastric acid that might be present. The following is the formula now recom- 
mended. From one to two drachms of magnesia, made into a smooth cream with water, are to be 
first administered, and then 16 minims of solution of perchloride of iron (Br.) and 124 grains of 
ferrous sulphate are dissolved in water. These quantities are calculated for 100 minims of me- 
dicinal hydrocyanic acid. Should more than this be supposed to have been taken, the ferruginous 
ingredients must be increased in proportion, but not the magnesia. (Jbid., 1865, p. 276.) 
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taining between 8 and 9 per cent. of anhydrous acid, had been swallowed. The best 
test is that proposed by Liebig in 1847, consisting in the change of the hydrocyanic 
acid into sulphocyanate of ammonium, which salt is then tested with a ferric salt. 
Two drops of the acid, so dilute as not to afford the least blue tint with the salts 
of iron, upon being mixed with a drop of ammonium sulphydrate (yellow from 
dissolved sulphur), and heated upon a watch-glass until the mixture is colorless, 
yield a solution of sulphocyanate of ammonium, which becomes of a deep blood- 
red color upon the addition of ferric sulphate, in consequence of the formation of 
the sulphocyanate of iron. (Chem. Gaz., April 1, 1847; from Liebig’s Annalen.) 
This test is praised by Mr. A. 8. Taylor, who found it to act characteristically on 
two grains of dilute hydrocyanic acid, containing only 1-3930th of a grain of’ an- 
hydrous acid. To render the test thus delicate, Mr. Taylor deems it necessary 
to evaporate the liquid gently to dryness, after the addition of the ammonium 
sulphydrate, in order to bring the sulphocyanate to the solid state before adding 
the iron test, a fractional part of a drop of which will commonly suffice to pro- 
duce the characteristic color. The red color is instantly discharged by solution of 
corrosive sublimate or mercuric nitrate, and is thus distinguished from that which 
might possibly be produced under similar circumstances by acetic acid. Should the 
acid be mixed with organic matters, Mr. Taylor proposes a modification of Liebig’s 
test as follows. Place it in a watch-glass, and invert over it another, holding in the 
centre a drop of ammonium sulphydrate. In from half a minute to ten minutes, 
without heat, the sulphydrate will be converted into the sulphocyanate of ammo- 
nium; and upon removing the upper glass, and evaporating its contents to dryness, 
the iron test will produce the blood-red color. MM. O. Henry and E. Humbert 
have proposed, as a test of hydrocyanic acid, first to convert it into cyanide of silver 
by distilling the suspected matters into a dilute solution of nitrate of silver, and 
then to decompose the cyanide by iodine, so as to form iodide of cyanogen. The 
dried cyanide is added to half its estimated weight of pure iodine, contained ina 
test tube. Upon the application of a gentle heat, iodide of cyanogen is formed, and 
characteristic crystals of it are deposited on the cool surface of the tube. (Journ. de 
Pharm., 1857, p. 173.) Prof. Wormley ( Micro- Chemistry of Poisons, p. 186) con- 
siders the nitrate of silver test as the most delicate of all when the hydrocyanic 
acid vapor is distilled from a mixture and received in a drop of nitrate of silver 
placed in a watch-glass above it. 

An extremely sensitive test of hydrocyanic acid, in the state of vapor, has re- 
cently been offered by Schénbein. It consists of white filtering paper imbued with 
the resin of guaiacum, by dipping it in a solution of 3 parts of the resin in 150 of 
alcohol, and then drying. At the moment of use it is to be moistened with a solution 
of sulphate of copper containing 1 part in 500 of water. If now brought into contact 
with hydrocyanic acid, whether dissolved in water or diffused in the air in the form 
of vapor, it instantly becomes blue. According to Schonbein, it will change color 
in air containing only a forty-millionth part of hydrocyanic acid. (See A. J. P., 
1869, p. 174.) The test cannot, however, be relied on, since a similar reaction is 
yielded by numerous other substances, such as nitrous, nitric, and hydrochloric 
acids, chlorine, bromine, iodine, ammonia, dilute sulphuric acid, chromic acid, bi- 
chromate of potassium, etc. The paper should be exposed to a current of air, drawn 
through the suspected liquid, and, if indications be yielded, distillation practised to 
get the volatile acid in a state of sufficient purity to be submitted to the sulphur- 
iron test. This, as performed by Almén and Strieve, consists in adding ammo- 
nium sulphide, to form the sulphocyanate; converting this into the non-volatile 
sulphocyanate of potassium by the addition of a few drops of liquor potassze; then 
evaporating nearly or quite to dryness; adding a few drops of water, acidulated with 
hydrochlorie acid, and finally adding a drop or two of sesquichloride of iron, when 
the blood red of the sulphocyanate will be developed. (Boston Med. and Surg. 
Journ., July, 1873.) Another test, which was proposed by Schénbein, and which 
was found to be exceedingly delicate by M. Biichner, is dependent upon the power 
prussic acid has of preventing the catalytic action of the red blood corpuscles. Nor- 
mally, when these are brought into contact with oxygenated water, the latter is 


78 Acidum Hydrocyanicum Dilutum.—Acidum Lacticum. PART I, 


decomposed and oxygen liberated; if prussie acid be present, no oxygen is set free, 
but the mixture becomes of a deep brown color. In this way Biichner recognized 5 
milligrammes of the anhydrous acid in 600 grammes of blood and water. This test 
is not applicable to old blood. (A. J. P., Sept. 1869.) 

A very delicate test recently proposed for prussic acid is as follows. About one- 
half centigramme (2 grains) of ammonio-ferrous sulphate (or other pure ferrous 
salt), and the same quantity of uranic nitrate are dissolved in 50 C.c. of water, and 
1 C.c. of this test liquid is placed in a porcelain dish. On now adding a drop of a 
liquid containing the smallest quantity of prussic acid, a gray purple color or a 
distinct purple precipitate is produced. (M. Carey Lea, Amer. Journ. of Sct. [3], ix. 
121-123.) | 

Of. Prep. Vapor Acidi Hydrocyanici, Br. 


ACIDUM LACTICUM. U.S. Lactic Acid. 
(AQ’I-DUM LAC'TI-CUM.) 

Acide lactique, Fr.; Milchsaure, G@. 

“ A liquid composed of 75 per cent. of absolute Lactic Acid [HC, H, 0,; 90— 
HOC, H, O, ; 90] and 25 per cent. of water.” U.S. 

Lactic acid was discovered by Scheele. It exists in sour milk, and has been found 
in a number of the secretions, including the healthy gastric juice, in which its pres- 
ence has been incontestably proved by Bernard and Barreswil. Liebig has shown 
that a variety of lactic (sarcolactic) acid exists in the juice of flesh. It has been 
detected by Prof. Wittstein in the vegetable kingdom, especially in the peduncles 
of Solanum Dulcamara, and the liquid which oozes from freshly-cut vine branches. 
It is a product of the viscous or lactic fermentation of rice-water, or of the juices 
of the beet, turnip, and carrot. Indeed, it is formed whenever sugar in solution, 
of whatever kind, is placed in contact with an alkaline or earthy carbonate, in pres- 
ence of a special ferment, as, for example, the casein of milk, or cheese which con- 
tains it. Pasteur has demonstrated that the lactic acid fermentation, like the vinous, 
is accompanied with the growth of a peculiar microscopic plant or mycoderm, which 
he is disposed to consider as the real agent of the changes produced. This fermen- 
tation is attended with the production not only of lactic acid, but of other substances 
also, and among them, a peculiar gum-like substance in abundance, which, first noticed 
by Kirchof, has been isolated ina pure state by Briining. Though similar to arabin 
and dextrin, with the formula C,H,,O,, it is not exactly identical with either. 
(See Chem. Gaz., 1858, p. 197.) The lactic acid of fermentation is one of three 
isomeric acids known by the common name of lactic acid. As all three have been 
obtained synthetically, their structural formulas are known. Their oxidation prod- 
ucts are also different. They are: 1. The ordinary officinal acid, known chemically 
as ethylidene-lactic acid ; 2. Ethylene-lactic acid, which with a right-rotating modi- 
fication of the ordinary lacti¢ acid makes up what is called sarcolactic acid extracted 
from muscular juice; 3. Hydracrylic acid, as yet only obtained synthetically. 

Preparation. Lactic acid may be obtained by the following process, which was 
recommended by M. Louradour as the first step in preparing lactate of iron. Fer- 
ment whey by keeping it at a temperature between 21°1° C. (70° F.) and 26°6° C. 
(80° F.), whereby it becomes charged with a considerable quantity of lactic acid. 
Kvaporate the liquor to one-third of its bulk, decant and filter, and then saturate 
with milk of lime. This converts the lactic acid into lactate of calcium, which 
remains in solution, and throws down a precipitate, consisting principally of phos- 
phate of calcium. The liquor is filtered again, and precipitated by oxalic acid, 
which throws down the lime as oxalate of calcium, and sets free the lactic acid. 
By a new filtration a solution of lactic acid is obtained, containing lactose (sugar of 
milk) and certain salts. From these it may be purified by concentrating it to a 
syrupy consistence, and treating it with alcohol, which dissolves the acid, and pre- 
cipitates the lactose and foreign salts. The solution is filtered, and the lactic acid 
is obtained pure by distilling off the alcohol. Wackenroder’s method is to mix 10 
parts of skimmed milk, 2°5 of milk sugar, 2 of chalk, and 20 of water, to digest at 
about 23°8° C. (75° F.) for a month, or till the chalk is dissolved, then to express, 
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clarify, and evaporate so as to crystallize the lactate of calcium, and, having recrys- 
tallized this salt, to decompose it with sulphuric or oxalic acid in exact saturating 
proportions. ; 

Lautemann proposes a modification of this plan, consisting in substituting oxide 
of zinc forchalk. The fermentation is completed in eight or ten days. After boil- 
ing, the mixture is filtered, and the liquor, having been evaporated and again filtered, 
is allowed to stand. Lactate of zinc now separates, from which the acid may be ob- 
tained by dissolving the salt in boiling water, throwing down the zine by sulphu- 
retted hydrogen, filtering, and concentrating. The solution now contains mannite and 
lactic acid, both the result'of the fermentation. By agitating with ether the acid is 
dissolved, and the mannite left; and by evaporating the ethereal solution the lactic 
acid is obtained. (See Philos. Mag., 1860, p. 385.) 

Another process for making lactic acid is to evaporate the water, obtained from 
wheat starch factories, from which starch has been deposited. The extract so ob- 
tained amounts to about 1 per cent., but is rich in lactic acid (containing 87 per cent., 
Thenius). (Neueste Erfind. und Erfahr., 1879, p. 180.) The supply of lactic acid 
comes almost entirely from Germany. For a report by Chas. Rice on the quality 
of the commercial article see A. J. P., 1873, p. 388. Kiliani (Ber. der Chem. 
Ges., xv. 136 and 699) has quite recently found that lactic acid may be readily 
prepared by the action of potassium or sodium hydrate upon both grape sugar and 
Invert sugar (or cane sugar after treatment with dilute acids). He considers 
invert sugar to be the best material for the preparation of the acid, as it gives a 
better yield than ordinary glucose, and recommends caustic soda in preference to 
caustic potash. His procedure is the following: 500 grammes of cane sugar are 
placed with 150 grammes of water and 10 C.c. of the sulphuric acid, to be used later, in 
a stoppered flask of 2 litres’ capacity and heated for 3 hours to about 50° ©. (122° F.). 
The solution of invert sugar so obtained is colorless, or at most faintly yellow. 
After cooling there is to be added to it in portions of 50 C.c. at a time 400 C.c. of 
a caustic soda solution made by dissolving 1 part of caustic soda in 1 part of water. 
The strong alkali settles at first as a slimy mass on the bottom, and a new portion is 
only to be added when the mixture has become perfectly homogeneous by shaking. 
The flask should also be cooled with water while the alkali is being added. The 
mixture nevertheless becomes colored and greatly heated. Finally the mixture is 
heated to 60° or 70° C. (140° F.-158° F.) until a test heated over a boiling water- 
bath does not separate cuprous oxide from Fehling’s solution, but gives it only a slight 
greenish tinge. Into the cooled mixture the calculated amount of sulphuric acid (made 
by mixing 3 parts of sulphuric acid with 4 of water) is then run. As soon as the 
acid liquid has cooled to the temperature of the room, a crystal of Glauber’s salt is 
dropped in and the flask dipped in cold water until a thin crystalline crust forms on 
the sides, which is removed by a rapid shaking of the flask. Cooling and shaking 
are continued until a crust no longer forms, when the mixture is allowed to stand 
quiet for 12 to 24 hours. At the end of this time the contents of the flask appear 
to consist of a crystalline cake soaked with a reddish liquid. There is then added 
93 per cent. of alcohol, and the whole is shaken up until on further addition no 
precipitate separates out. The separated Glauber’s salt is freed from the alcoholic 
solution by a vacuum filter,and can be washed with relatively very little alcohol. 
The half of the alcoholic solution is neutralized over the water-bath with carbonate 
of zine, filtered boiling hot and united with the other half. The crystallization be- 
gins immediately upon cooling, and is complete after standing 36 hours. The lactate 
of zinc so obtained can be pressed free from mother-liquor and crystallized once, 
when it is perfectly pure. The weight of this first crystallization amounts to from 30 
to 40 per cent. of the sugar used. The concentrated mother-liquor yields yet another 
portion of crystals, which are nearly pure, although slightly yellowish in color. 

Properties. Lactic acid is a limpid, syrupy liquid, nearly colorless, of a slight 
not unpleasant odor, and a very sour taste. Its sp. gr. is 1:212, but acid of this 
strength is considered as containing only 75 per cent. of absolute lactic acid, the 
specific gravity of which is 1-248. (Allen, Commerc. Org. Anal., 1879, p. 228.) 
It is not sclidified by evaporation, and not vaporized by a heat not exceeding 160° C. 
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(260° F.). “At a higher temperature it emits inflammable vapors, then chars, 
and is finally entirely volatilized, or leaves but a trace of residue.” U.S. It unites 
in all proportions with water, alcohol, and ether, but is nearly insoluble in chloro- 
form. Exposed to a heat of 150° C. (302° F.), it is fur the most part converted 
into a new body called concrete lactic acid or /actide, an anhydride of the formula 
C,H,0,. It coagulates albumen, and dissolves a large quantity of freshly precipi- 
tated phosphate of calcium; a property which, doubtless, renders it important in the 
animal economy. 

‘When diluted with water, Lactic Acid should afford no precipitate with test-solu- 
tions of nitrate of silver (hydrochloric acid), chloride of barium (sulphuric acid), 
sulphate of copper (sarcolactic acid), nor with sulphide of ammonium after addi- 
tion of excess of water of ammonia (lead, iron). It should not reduce warm test- 
solution of potassio-cupric tartrate (sugars). When mixed and heated with excess 
of hydrated zinc oxide, and extracted with absolute alcohol, the latter should not 
leave a sweet residue on evaporation (glycerin). Cold concentrated sulphuric acid, 
shaken with an equal volume of Lactic Acid, should assume at most only a pale- 
yellow color (organic impurities). To neutralize 4°55 Gm. of Lactic Acid should. 
require 37:5 C.c. of the volumetric solution of soda.” U.S. 

Medical Properties and Uses. Lactic acid was proposed by Magendie, on ac- 
count of its being a normal constituent of gastric juice, as well of the sweat, urine, 
etc., as a remedy in certain forms of dyspepsia, and for the removal of phosphatic 
deposits in the urine. It has subsequently been employed with good effects in 
dyspepsia by Dr. Handfield Jones and Dr. O’Connor, both of London. The remedy 
should be taken at the time of meals. It is most conveniently given in solution 
sweetened with sugar, prepared like lemonade. From one to three drachms (3°75— 
11-25 C.c.) may be taken in the course of the day. Professor Cantani, of Naples, 
was induced by theoretical considerations to employ lactic acid in diabetes, in con- 
nection with an exclusively meat diet, and reported very remarkable success. (Hd. 
Med. Journ., 1871, p. 533.) Certain other practitioners have achieved similar re- 
sults, but the remedy has not answered the expectations formed of it, and is at 
present not very frequently employed. If used, half a fluidounce in a pint of 
water should be administered daily. Hypnotic properties have also been ascribed 
to lactic acid, but the claim has not been verified. In solution the acid has been 
found very efficacious, locally applied, in dissolving false membrane, and it has con- 
sequently been employed, with much apparent advantage, in diphtheritic affections 
and croup; the solution employed containing one part of the acid to five parts of 
the menstruum. (Ann. de Thérap., 1869, p. 220.) . 

Lactic acid is a useful addition to medicinal pepsin, increasing the solvent power 
of that agent upon the food, when taken into the stomach. Some importance has 
also been attached to it from the supposition that it might be the materies morbi in 
rheumatism, as uric acid has been supposed to be in gout; but in either case the acid 
is probably rather the effect than the cause of the disease. 

Off. Prep. Ferri Lactas, U. S.; Syrupus Calcii Lactophosphatis. 


ACIDUM NITRICUM. U.S, Br. Mitrie Acid. 
(AQ’'I-DUM NI’TRI-CUM.) 


“A liquid composed of 69:4 per cent. of absolute Nitric Acid [HNO,; 68— 
HONO,; 63] and 30:6 per cent. of Water.” U.S. An acid containing 70 per cent. 
by weight of the nitric acid HO,NO,, corresponding to 60 per cent. of anhydrous 
nitric acid NO,. Br. 

Acidum Nitri s. Azoticum, Spiritus Nitri Acidus; Spirit of Nitre; Aqua Fortis; Acide nitrique, 


Acide azotique, Fr.; Salpetersiure, G.; Zaltpeterzuur, Sterkwater, Dutch ; Shedwater, Sw.; Acido 
nitrico, /t., Sp. 


Nitric oxide is one of the five compounds formed by the combination of nitrogen 
and oxygen. ‘These are nitrogen protoxide or hyponitrous oxide (laughing gas), 
N,O; nitrogen dioxide, N,O, or (NO),; nitrous oxide, N,O,; nitrogen tetroxide or 
peroxide, N,O,; and nitric oxide, N,O,. From this latter by the addition of water 
is formed nitric acid: N,O, + H,O = (HNO,),. 
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Nitric acid is now officinal in two forms; the pure acid of the sp. gr. 1:42, and 
the diluted. The strong acid, of the sp. gr. 1:5, which was recognized in the former 
Br. Pharmacopeeia, has been abandoned in the present. 

Preparation. The usual practice adopted in the laboratory for obtaining nitri¢ 
acid is to add to nitrate of potassium in coarse powder, contained in a retort, an 
equal weight of strong sulphuric acid, poured in by means of a tube or funnel, so 
as not to soil the neck. The materials should not occupy more than two-thirds of 
the capacity of the retort. A receiver being adapted, heat is applied by means of a 
spirit or gas-lamp, the naked fire, or a sand-bath, moderately at first, but afterwards 
more strongly when the materials begin to thicken, in order to bring the whole 
into a state of perfect fusion. Red vapors will at first arise, and afterwards dis- 
appear in the course of the distillation. Towards its close they will be reproduced, 
and their reappearance will indicate that the process is completed. 

The proportion of equal weights, as above given, corresponding nearly to one mol. 
of nitrate of potassium and one of sulphuric acid, is the best for operations on a small 
scale in the laboratory. This proportion is preferred by Thenard. In operations 
on a large scale, where an iron vessel is used, a strong heat applied, and water placed 
in the receivers to condense the acid, less sulphuric acid is preferable. | 

Mononypbratep Nirric Actp. Hydrogen Nitrate. This is the strongest liquid 
nitric acid that can be procured, and may be supposed to be obtained by distilling 
one molecule of pure and dry nitre with one molecule of monohydrated sulphuric acid. 
One molecule of monohydrated nitric acid distils over, and one molecule of bisulphate 
of potassium remains behind: KNO, + H,SO,—HNO,+ HKSO,. Acid of this 
strength is very difficult to get, and requires for its preparation the most elaborate 
attention to separate the superabundant water. According to Mr. Arthur Smith, 
of London, acid dehydrated as far as possible is perfectly colorless, boils at 84° C. 
(184° F.), has the sp. gr. 1-517 at 15:4° C. (60° F.), and nearly approaches, in com- 
position, to a monohydrate. Acid of this strength, even at the boiling temperature, 
has not the slightest action on tin or iron. (Phil. Mag., Dee. 1847.) According to 
Kolb (Ann. Chem. Phys. [4], x. 140), the true HNO, has a gp. gr. at 15° C. (59° 
F.) as high as 1:530. 

The acid of the former Br. Pharmacopeeia, having the sp. gr. 15, is of a yellowish 
color, and strongly corrosive. Strictly speaking, it is hydrogen nitrate diluted with 
half a molecule of water (HNO,-+ ?H,O). An acid of this strength is inconveniently 
strong, is constantly undergoing decomposition under the influence of light, and has 
consequently been replaced by a pure acid of the density 1-42. This substitution 
was made in the U. S. Pharmacopeeia of 1850, and in the British of 1867. 

Nitric ActD (sp. gr. 1:42). This is the acid now officinal in both the U. S. and 
Br. Pharmacopeeias. Acid of the density 1:5 was not found in any of the shops, 
and much pains was required to get it of that strength. Besides, acid of this den- 
sity was not necessary for any process of the Pharmacopeia. Considerations of this 
kind induced the revisers of our national standard of 1850 to lower the strength of 
officinal nitric acid to 1:42, its purity in other respects remaining the same. “If 
1 O.c. of Nitric Acid be treated with a slight excess of water of ammonia, no precipi- 
tate should be formed (absence of iron or much lead), the liquid should not have a 
blue tint (copper), and the further addition of 2 drops of test-solution of sulphide of 
ammonium should not cause a black precipitate (lead and iron). The remaining liquid 
should leave no fixed residue on evaporation and gentle ignition (non-volatile metals). 
If one part of Nitric Acid be neutralized with solution of potassa, two parts of potassa 
then added, and the mixture boiled with test zine, a gas is evolved which should not 
blacken paper wet with test-solution of nitrate of silver (arsenic acid). A portion di- 
luted with five volumes of water should afford no precipitate with test-solution of chlo- 
ride of barium (sulphuric acid), or with test-solution of nitrate of silver (hydrochloric 
acid). If5 C.e. of Nitric Acid are diluted with an equal volume of water, no blue 
color should be produced by the addition of a few drops of gelatinized starch (absence 
of free iodine), nor should the further addition, without agitation, of a layer of solu- 
tion of hydrosulphuric acid cause a blue zone at the line of contact of the two liquids 
(abs. of iodic acid). To neutralize 3:15 Gm. of Nitric Acid should require 34-7 
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C.c. of the volumetric solution of soda.” U.S. To satisfy the tests given in the 
U. 8. Pharmacopoeia, it must be colorless, and entirely volatilizable by heat; must 
dissolve copper with the disengagement of red vapors, and stain woollen fabrics and 
animal tissues a bright yellow. Acid of the density 1:42 is the most stable of the 
hydrated compounds of nitric acid, and boils at 121° C. (250° F.). When either 
stronger or weaker than this, it distils over at a lower temperature; and, by losing 
more acid than water in the first case, and more water than acid in the second, con- 
stantly approaches to the sp. gr. 1 42, when its boiling point becomes stationary. 
These facts in relation to nitric acid of this strength were first observed by Dalton, 
and have since been confirmed by Mr. Arthur Smith, of London. This acid may 
be assumed to have the composition HNO, + 13,0. ‘“ Ninety grains by weight 
of it, mixed with half an ounce of distilled water, require, for neutralization, 1000 
grain-measures of the volumetric solution of soda.” Br. 

Nirric ACID OF THE ARTs. T'wo strengths of this acid occur in the arts ; double 
agua fortis (sp. gr. 1°36), which is of half’ the strength of concentrated nitric acid, 
and single aqua ‘fortis (sp. gr. 1:22), which is half as strong as the double. Aqua 
fortis is sometimes obtained by distilling a mixture of nitre and calcined sulphate of | 
iron. By an interchange of ingredients, sulphate of potassium and nitrate of iron 
are formed, the latter of which, at the distilling heat, readily abandons its nitric 
acid. The sulphate of potassium is washed out of the residue, and the sesquioxide 
of iron which is left is sold, under the name of colcothar, to the polishers of metals. 
The distillation is performed in large cast-iron retorts, lined on the inside with a 
thick layer of red oxide of iron, to protect them from the action of the acid. The 
acid is received in large glass vessels containing water. A considerable portion of 
the acid is decomposed by the heat into reddish vapors, which subsequently dissolve 
in the water, and absorb the oxygen which had been disengaged. The acid thus 
obtained is red and tolerably strong, but is diluted with water before being sold. 

The reddish acid, called nitrous “acid, is nitric acid containing more or less nitro- 
gen tetroxide (N,0,). The same acid may be formed by impregnating, to a limited 
extent, nitric acid with nitrogen dioxide (N,O,). If the saturation be complete, 
every two molecules of nitric oxide become three molecules of nitrogen tetroxide 
by the aid of one molecule of nitrogen dioxide (2N,0O, + N,O,—=3N,0,). The 
commercial nitrous acid may be converted into nitric acid by exposing it to a 
gentle heat. As nitrogen tetroxide (N,O,) forms, in contact with bases, a nitrate 
and nitrite, there being no hyponitrates, some chemists consider it as a compound 
of nitric and nitrous oxides (2N,0O, = N,O, + N,O,). 

In making nitric acid on the commercial scale, sodium nitrate is substituted for 
nitre, as it is much cheaper, and the salt is decomposed with sulphuric acid as 
before. The proportions of these two substances employed are not the same in all 
works. If one molecule of sulphuric acid and two of sodium nitrate be taken, the 
following are the reactions: H,SO,-+ NaNO, = NaHSO,-+ HNO,. When the 
heat is raised, the acid sodium sulphate acts upon a second molecule of sodium 
nitrate; thus: NaHSO, + NaNO, = Na,SO ,++ HNO,. 

In this case, however, a part of the acid is decomposed, owing to the high tem- 
perature, and nitrogen peroxide is evolved in the form of red fumes, which dissolve 
in the concentrated acid, giving it the red appearance usually noted in the strong 
commercial product. When a large excess of sulphuric acid is employed, a certain 
quantity of acid sodium sulphate is formed, which lowers the melting point of the 
residual mass so that it can be withdrawn from the retorts in a fused state, whereas 
in the other case the residue can only be removed in the solid state after the cylin- 
der has cooled. 

The ordinary commercial acid has a specific gravity of from 1:30 to 1-41, and is 
usually prepared by means of chamber (sulphuric) acid ; but if a more concentrated 
acid is required, a stronger sulphuric acid must be employed. he strongest nitric 
acid occurring in commerce has a sp. gr. of 1:43, and this is obtained by distilling 
well-dried Chili saltpetre with sulphuric acid having a sp. gr. of 1:85. 

The retorts in which nitric acid is usually prepared i in England consist of cast- 
iron cylinders, built in a furnace in such a way that they may be heated as uniformly 
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as possible. Some manufacturers cover the upper half of the cylinder with fire- 
bricks, in order to protect the iron from the action of the nitric acid vapors. This 
is unnecessary, however, if the retorts are so thoroughly heated that no nitric acid 
condenses on the surface of the iron. . 

M. Mallet, of Paris, has proposed to obtain nitric acid from nitrate of sodium, 
by distilling it with well-dried boric acid. In this case, biborate of sodium or borax 
is the residue. Another method, employed by Kuhlmann, is to expose a mixture 
of nitrate of sodium and chloride of manganese to a heat of about 232°C. (450° 
F.), and to pass the mixed gases which escape through water. Hyponitric acid 
and oxygen are disengaged, which become nitric acid when they enter the water. 
(See P. J. Tr., 1862, p. 155.) 

General Properties of Nitric Acid. Nitric acid, so called from nitre, is an 
extremely sour and corrosive liquid. It was discovered by Raymond Lully, in the 
thirteenth century, and its constituents by Cavendish, in 1784. When perfectly 
pure it is colorless; but, as usually obtained, it has a straw color, owing to the 
presence of hyponitric acid. The concentrated acid, when exposed to the air, 
emits white fumes, possessing a disagreeable odor. By the action of light it un- 
dergoes a slight decomposition, and becomes yellow. It acts powerfully on animal 
matter, causing its decomposition. On the living fibre it operates as a strong 
caustic. It stains the skin and most animal substances of an indelible yellow 
color. On vegetable fibre it acts peculiarly, abstracting hydrogen or water, and 
combining with its remaining elements. When diluted, nitric acid converts most 
animal and vegetable substances into oxalic, malic, and carbonic acids. The general 
character of its action is to impart oxygen to other bodies, which it is enabled to 
do, as oxygen in the nascent state is liberated in its decomposition. If this libera- 
tion take place while in contact with bodies capable of oxidation, the oxygen goes 
to effect this oxidation. Free nitric acid, however, will evolve oxygen at a red heat, 
according to the following reaction : 

4HNO, = (N,0,), + O, + CH,0),. 
It oxidizes sulphur and phosphorus, giving rise to sulphuric and phosphoric 
acids, and all the metals, except chromium, tungsten, columbium, cerium, titanium, 
osmium, rhodium, gold, platinum, and iridium. It combines with salifiable bases 
and forms nitrates. When mixed with hydrochloric acid, mutual decomposition takes 
place, according to the reaction: HNO,+ 3HCl= NOCI -+ Cl, + 2H,O, and a 
liquid is formed, capable of dissolving gold, called nitro-hydrochloric¢ acid. 

A trace of nitric acid has been detected in the atmosphere. It is said to be 
always present in the air in summer. (Kletsinsiy.) 

Tests. Nitric acid, when uncombined, is recognized by its dissolving copper 
with the production of red vapors, and by its forming nitre when saturated with 
potassa. When in the form of a nitrate, it is known by its action on gold-leaf, 
after the addition of hydrochlorie acid, in consequence of the evolution of chlorine, 
or it may be discovered, according to Dr, O'Shaughnessy, by heating the supposed 
nitrate in a test tube with a drop of sulphuric acid, and then adding a crystal of 
morphine. If nitric acid be present, it will be set free by the sulphuric acid, and 
reddened by the morphine. The same effect is produced by brucine, by commercial 
strychnine, on account of its containing brucine, and still more strongly, according to 
M. Braun, by sulphate of anilin, which affords an exceedingly delicate test. (Journ. 
de Pharm., 1867, p. 157.) To prevent all ambiguity arising from the accidental 
presence of nitric acid in the sulphuric acid employed, the operator should satisfy 
himself, by a separate experiment, that the latter acid has no power to produce 
the characteristic color with morphine. Another test for nitric acid is to add pure 
sulphuric acid to the concentrated liquid, suspected to contain it, together with a 
little concentrated solution of ferrous sulphate. The smallest trace of nitric acid 
affords, when the mixture is warmed, a pink red color; and if it be present in 
considerable amount, the liquid becomes almost black.* 

* A quantitative test for nitric acid in water, first proposed by M. Boussingault, in 1857, was 


simplified by M. Marx. and finally perfected by M. Fischer, who substituted indigotin for indigo, 
on account of its solution being permanent. His method is first to prepare a test-solution by mix- 
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A method, particularly useful in the determination of the nitrates contained in 
drinking-water, depends upon the fact that a thin zinc plate, which has been cov- 
ered with a deposit of spongy metallic copper by dipping it in a solution of copper 
sulphate, on being heated with water containing nitrates, reduces them to ammonia, 
zinc hydroxide and free hydrogen being at the same time formed (Gladstone and 
Tribe) ; thus: KNO, + 4H, = NH, -+ KOH + 2H,0. 

The nitric acid of commerce sometimes contains ivdine, probably derived from 
the native nitrate of sodium, in which iodate frequently occurs. This may be re- 
duced by passing sulphuretted hydrogen into the diluted acid, taking care not to 
use an excess. A few drops of chloroform or bisulphide of carbon shaken up with 
the liquid wil! then show the iodine color. Still better is the test proposed by Mr. 
Stein, which is to introduce a stick of tin into the suspected acid, and, after red 
vapors have begun to escape, to withdraw the metal, add a few drops of bisulphide 
of carbon, and agitate. If iodine be present, the drops of the sulphide which soon 
separate will be colored more or less deeply red according to the amount of impu- 
rity. These impurities, however, do not affect the medical properties of the acid. 

The following table, drawn up by B. J. Kolb (Ann. Ch. Phys., 4, 10, 136), | 
is the recognized standard at present: 


Table showing percentage of absolute Nitric Acid in Nitric Acid of different 
densities, at 0° C. (82°F.) and 15°C. (59° F.). 
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0°00 | 1:000 | 0°999 |} 40°00 | 1°267 | 1°251 || 61°21 | 1°400 | 1°381 83°00 | 1°495 | 1°470 
2°00 | 1:013 | 1°010 || 41°00 | 1-274 | 1°257 || 62°00 | 1-404 | 1°386 || 84-00 | 1499 | 1-474 
4°00 | 1:026 | 1°022 || 4200 | 1°280 | 1:264 || 63°59 | 1°413 , 1°393 85:00 | 1°503 | 1-478 
7°22 | 1°050 | 1°045 || 43°53 | 1-291 | 1°274 || 64°00 | 1°415 | 1°395 86°17 | 1°507 | 1°482 
11°41 | 1:075 | 1°067 || 45°00 | 1:300 | 1:284 || 65°07 | 1-420 | 1°400 87°45 | 1°513 | 1°486 
13°00 | 1:085 | 1°077 || 46°64 | 1°:312 | 1°:295 || 66°00 | 1°425 | 1°405 88:00 | 1°514 | 1°488 
15°00 | 1:099 | 1°089 || 47°18 | 1°315 | 1:298 || 67°00 | 1°430 | 1°410 89:56 | 1°521 | 1°494 
17°47 | 1°115 | 1°105 || 48:00 | 1°321 | 1°304 || 68°00 | 1°435 | 1°414 90-00 | 1°522 | 1°495 
20:00 | 1:132 | 1:120 || 49°00 | 1:328 | 1:312 || 69°20 | 1:441 | 1°419 91°00 | 1°526 | 1°499 
23°00 + 19153- | 1°138 4) 40°07 9 1334 Teale i OO eel. estases 1°420 92°00 | 1°529 | 1°503 
25°71 | L171 | 1°157 || 50°99 | 1°341 | 1°323 || 69°96 | 1°444 | 1°423 93°01 | 1°533 | 1°506 
27:00 | 1°180 | 1°166 || 52°33 | 1°349 | 1°331 || 71°24 | 1:450 | 1°429 94°00 | 1°537 | 1°509 
28°00 | 1°187 | 1°172 || 53°00 | 1:353 | 1°335 || 72°39 | 1°455 | 1°432 95°27 | 1°542 | 1°514 
29°00 | 1°194 | 1°179 || 53°81 | 1:358 | 1:339 || 73°00 | 1:457 | 1°435 96°00 | 1°544 | 1°516 
30°00 | 1:200 | 1:185 || 54°00 | 1:359 | 1°341 || 74°01 | 1°462 | 1°438 97°00 | 1°548 | 1°520 
31°00 | 1:207 | 17192 |) 55°00 | 1°365 | 1°346 || 75°00 | 1-465 | 1°442 97°89): 1°551 } 1523 
32°00 | 1:214 | 17198 |) 56°10 | 1°371 | 1°353 || 76°00 | 1°469 | 1°445 99°52 | 1°557. |. 1°629 
33°86 | 1°226 | 1°211 || 57°00 | 1:376 | 1°358 || 77°66 | 1°476 | 1°451 99°72 | 1°558 | 1°530 
35°00 | 1°234 | 1°218 || 58°00 | 1°382 | 1°363 || 7900 | 1°481 | 1°456 99°84 | 1°559 | 1°530 
36 00 | 1:240 | 1:225 || 58°88 f 1°387 | 1°368 |) 80°00 | 1°484 | 1°460 || 100°00 | 1°559 | 1-530 
37°95 | 1°253 | 1°237 || 59°59 | 1°391 | 1372 || 80°96 | 1°488 | 1°463 

39°00 | 1:260 | 1°:244 || 60°00 | 1°393 | 1°374 || 82°00 | 1°492 | 1°467 












































Composition. The composition of the officinal acid of the density 1:42 has already 
been given. It contains about 75 per cent. of nitric acid, of the sp. gr. 1-5. Nitric 
oxide or anhydride consists of two atoms of nitrogen 28, and five atoms of oxygen 
80 = 108; or, in volumes, of two volumes of nitrogen and five volumes of oxygen, 
supposed to be condensed to form nitric oxide vapor, into two volumes. In 1849, 
the interesting discovery was made by M. Deville, of Besangon, of the means of 
isolating nitric oxide or anhydride. The method pursued was to pass perfectly dry 
chlorine over nitrate of silver. The oxide is in the form of colorless, brilliant, lim- 


pid crystals, which melt at 29:5° ©. (85° F.) and boil at 45° C. (113° F.). In con- 


ing 5 cubic centimetres of solution of indigotin with 30 cubic centimetres of pure sulphuric acid, 
and then adding a titrated solution of nitrate of potassium (5 decigrammes to the litre) until the 
blue color is changed toa faint green. Then the solution of indigotin is diluted until one cubie 
centimetre is decolorized by 0°2525 milligrammes of nitrate of potassium. In using this test-solu- 
tion the temperature should always be at least 110° C. (230° F.), and the amount of sulphurio 
acid should always be at least double the joint volume of the indigotin solution and the water. 
(Journ. de Pharm., Novy. 1874.) 
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tact with water, they form a colorless solution with evolution of heat, without the 
disengagement of gas. (Journ. de Pharm., 1849, p. 207.) 

Medical Properties. Nitric acid is tonic, antiseptic, astringent, and appears to 
act upon the intestinal glands in some way so as to modify their function. It is a 
very useful remedy in cases of intestinal indigestion: in this it resembles hydro- 
chlorie acid; the choice between the two acids in any individual case should be 
guided by the existence or non-existence of diarrheea, the nitric acid being given 
when there is looseness of the bowels. In syphilis, and in the chronic hepatitis of 
India, this acid was highly extolled by Dr. Scott, formerly of Bombay. It has oc- 
casionally excited ptyalism. It cannot be depended upon as a remedy in syphilis, 
but, in worn-out constitutions, is often an excellent adjuvant, either to prepare the 
system for the use of mercury, or to lessen the effects of that metal on the economy: 
in hepatic troubles it is inferior to the nitro-hydrochlorie acid, unless, it may be, 
when there is much diarrhcea. As nitric acid dissolves both uric acid and the phos- 
phates, it was supposed to be applicable to cases of gravel in which the uric acid and 
the phosphates are mixed; but experience has not confirmed the opinion. Neverthe- 
less, when the sabulous deposit depends upon disordered digestion, this acid may 
prove serviceable by restoring the tone of the stomach. The dose is from five to 
fifteen minims (0-3—0-9 C.c.) in three fluidounces or more of water, given in divided 
doses three or four times a day. 

Externally, nitric acid has been used with advantage as a lotion to ulcers, in the 
strength of about twelve minims to the pint of water. This practice originated 
with Sir Everard Home, and is particularly applicable to those ulcers which are 
superficial and not disposed to cicatrize. In sloughing phagedeena, strong nitric acid 
is one of the best remedies, applied by means of a piece of lint tied round a small 
stick, or by the use of a glass brush. Sometimes a piece of lint is soaked with the 
strong acid, and pressed into the sore, being allowed to remain for several hours. 
In cancrum oris, concentrated nitric acid, freely applied, is one of the best local rem- 
edies that can be employed for arresting the phagedeenic ulceration and disposing 
the sore to heal, but great care must be exercised to protect the teeth. The strong 
acid has also been found very useful as an escharotic in venereal sores and other 
affections. 

Nitric acid vapors were formerly used as a disinfectant. Half an ounce of powdered 
nitre was put into a saucer, placed in an earthen dish containing heated sand, and 
two drachms of sulphuric acid were then poured over it. The quantities just indicated 
were considered sufficient for disinfecting a cubic space of ten feet. Dr. Carmichael 
Smyth received from the British Parliament, for the discovery of this use, a reward 
of five thousand pounds, but the plan is at present rarely practised. 

Properties as a Poison. The swallowing of concentrated nitric acid is at once 
followed by burning heat in the mouth, cesophagus, and stomach, acute pain, disen- 
gagement of gas, abundant eructations, nausea, and hiccough. These effects are soon 
followed by repeated and excessive vomiting of matter having a peculiar odor and 
taste, tumefaction of the abdomen with exquisite tenderness, a feeling of coldness on 
the surface, horripilation, icy coldness of the extremities, small depressed pulse, hor- 
rible anxieties, continual tossings and contortions, and extreme thirst. The breath 
becomes extremely fetid, and the countenance exhibits a complete picture of suffer- 
ing. The cases are almost always fatal. Sometimes the collapse has been imme- 
diate and has masked all the other symptoms. The best remedies are repeated large 
doses of alkaline solutions, soap, magnesia, chalk, as antidotes, mucilaginous drinks in 
large quantities, olive or almond oil in very large doses, emollient fomentations, ete. 

Pharm. Uses. In the preparation of Acidum Phosphoricum Dilutum; Ferri 
Chloridum, U. 8.; Hydrargyri Oxidum Rubrum; Liquor Ferri Chloridi, U. S.; 
Liquor Ferri Perchloridi Fortior, Br.; Liquor Ferri Subsulphatis, O.S.; Liquor 
Ferri Persulphatis, Br.; Liquor Ferri Tersulphatis, U.S.; Liquor Zinci Chloridi, 
U.S.; Pyroxylon, U.S. ' 

Of. Prep. Acidum Nitricum Dilutum; Acidum Nitro-hydrochloricum Dilutum, 
Br.; Acidum Nitro-hydrochloricum, U.S.; Acidum N itro-hydrochloricum Dilutum, 
U.S.; Liquor Ferri Nitratis, U. S.; Liquor Ferri Pernitratis, Br.; Liquor Hy- 
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drargyri Nitratis, U. S.; Liquor Hydrargyri Nitratis Acidus, Br.; Spiritus Adtheris 
Nitrosi; Unguentum Hydrargyri Nitratis, U.S. 


ACIDUM NITRICUM DILUTUM. U.S., Br. Diluted Nitrie Acid. 


(AQ’'I-DUM NI/TRI-CUM DI-LU/TUM.) 

Acide azotique dilué, Fr.; Verdiinnte Salpetersiure, G. 

“ Nitric Acid, one part [or one and a half fluidounces] ; Distilled Water, sia parts 
for twelve and a half fluidounces]. Mix the Acid with the Water, and preserve 
the product in glass-stoppered bottles.” U.S. 

“Take of Nitric Acid six fluidounces [Imperial measure], Distilled Water a 
sufficiency. Dilute the Acid with 24 fluidounces [Imp. meas.] of the Water; then 
add more water, so that at a temperature of 60° it shall measure 31 fluidounces 
[Imp. meas.]. Or, as follows : 

“Take of Nitric Acid 2400 grains, Distilled Water a sufficiency. Weigh the Acid 
in a glass flask, the capacity of which, toa mark on the neck, is one pint [ Imp. 
meas.]; then add Distilled Water until the mixture, at 60° temperature, after it 
has been shaken, measures a pint.” Br. 


The U. S. acid, as now directed, varies considerably from that formerly officinal. 7 


The U.S. P. 1870 diluted acid contained 18-5 per cent. of officinal nitrie acid, 


whilst that of the present Pharmacopeeia contains but 14°3 per cent., and is there- 


fore correspondingly weaker. ‘ Diluted Nitric Acid contains 10 per cent. of abso- 
lute Nitric Acid. It has the sp. gr. 1:059, and should respond to the same reactions 
and tests as Nitric Acid. To neutralize 12°6 Gm. should require 20 C.c. of the 
volumetric solution of soda.” U.S. 

The British diluted acid is considerably stronger than our own in the same meas- 
ure. It has the sp. gr. 1:101; and “361 grains by weight (six fluidrachms) require 
for neutralization 1000 grain-measures of the volumetric solution of soda, correspond- 
ing to 14:95 per cent. of anhydrous nitric acid. Six fluidrachms [Imp. meas.], 
therefore, correspond to 54 grains of the anhydrous acid (one eq. of NO,).” Br. 

In making the U.S. diluted acid, pharmacists should be careful to use acid of 
the sp. gr. 1:42; or, if the acid used be weaker than this, to add proportionally less 
water; otherwise the diluted acid would be weaker than it is directed to be in the 
Pharmacopeeia. 

The medicinal properties of the diluted acid are the same as those of the strong 
acid. (See Acidum Nitricum.) The dose of the U. 8. diluted acid is from twenty 
to forty drops or minims (1°25-2-5 C.c.), that of the British, from fifteen to thirty 
(0:9-1-9 C.c.), three times a day, properly diluted. 


ACIDUM NITRO-HYDROCHLORICUM. U.S. Mitro-hydrochlorie 
| Acid. 
(ACG/I-DUM NI-TRO-HY-DRO-CGHLO'RI-CUM. ) 


Acidum Chloro-nitrosum, P. G. Acidum Nitromuriaticum, Pharm. 1870; Aqua Regia; Acide 
chloro-azotique ou chloro-nitreux, Eau régale, /7.; Salpeter Salzsiiure, KGnigswasser, G. 


“ Nitric Acid, four parts [or three fluidounces]; Hydrochloric Acid, ji/teen parts 
[or thirteen fluidounces, five fluidrachms]. Mix the Acids in a capacious open glass 
vessel, and, when effervescence has ceased, pour the product into glass-stoppered bot- 
tles,”’ which should not be more than half filled, and keep them in a cool place.* 7S. 

Nitro-hydrochloric acid is the agua regia of the earlier chemists, so called from 
its property of dissolving gold. Nitric and hydrochloric acids, when mixed to- 
gether, are mutually decomposed. According to the researches of Gay-Lussac (June, 
1848), the reaction gives rise to two compounds, NO,Cl (nitroxyl chloride) and 
NOC] (nitrosyl chloride), mixed with free chlorine. Later researches seem, how- 
ever, to show that the latter of the two chlorides exclusively is produced, the reaction 
for the decomposition of aqua regia being: HNO,-+ 3HCl=2H,O-+ NOCI-+ Cl, 

The power of nitro-hydrochloric acid to dissolve gold, and similar metals having a 
weak affinity for oxygen, is owing exclusively to the free chlorine present, and is in 
no wise dependent on the compound above referred to, which remains entirely pas- 


* For an apparatus for making nitro-hydrochloric acid upon a large scale, see P. J. Tr., xi. 422. 


PART I. Acidum Nitro-hydrochloricum Dilutum. 87 


sive during the solution of the metal. According to the reaction just given, the 
proportion of acids needed would be 1 part of nitric for every 3 of hydrochloric 
acid; and this agrees very closely with the proportions in the officinal formula. It 
should be borne in mind, however, that the U.S. P. 1870 formula contained a 
large excess of nitric acid, the proportions being 3 parts of nitric to 5 parts of 
hydrochloric acid; it is now 1:3 parts of nitric to 5 parts of hydrochlorie acid. 
When nitro-hydrochloric acid is made from strong acids, there is always a loss of the 
nitrosyl chloride and of free chlorine by effervescence, in consequence of the acids 
not containing sufficient water to hold the gaseous products in solution. Hence 
the substitution, in the U.S. Pharmacopeeia of 1850, of nitric acid of 1:42 for the 
acid of 1-5 was an improvement. 

Properties. “ A golden-yellow, fuming and very corrosive liquid, having a strong 
odor of chlorine and a strongly acid reaction. By heat it is wholly volatilized. It 
readily dissolves gold-leaf, and a drop added to test-solution of iodide of potassium 
liberates iodine abundantly.”’ U.S. Nitro-hydrochlorie acid has an orange color, soon 
changing to a golden yellow, and the odor of chlorine. It possesses the power of 
dissolving gold and platinum. It should be kept ina cool dark place, on account of 
its liability to lose chlorine by heat, and to have its chlorine converted into hydro- 
chloric acid by the action of light and the decomposition of water. On account 
of its tendency to decomposition, it should not be made in large quantities, nor be 
kept very long by the apothecary ; and care should be taken not to transfer it to the 
bottle in which it is to be dispensed, until effervescence has ceased, lest the pressure 
within should drive out the stopper. Nitric and hydrochloric acids, as found in 
commerce, are sometimes so weak that when mixed they will not readily act on 
gold-leaf. In this case, their solvent power may be rendered effective by the addi- 
tion of a little sulphuric acid, which, by its superior affinity for water, concentrates 
the other acids, and causes immediate action. 

Medical Properties and Uses. Nitro-hydrochloric acid was brought to the notice 
of the profession in consequence of the favorable report of its efficacy as an external 
remedy in hepatitis, made by Dr. Scott, formerly of Bombay. When thus em- 
ployed, it produces a tingling sensation of the skin, thirst, a peculiar taste in the 
mouth, and occasional soreness of the gums and plentiful ptyalism; and at the same 
time stimulates the liver, as is evinced by an increased flow of bile. It is used 
either by sponging, or in the form of a local or general bath. When applied by 
sponging, the acid is first diluted so as to have the sourness of strong vinegar. When 
used as a foot-bath, three gallons of water, contained in a deep narrow wooden tub, 
may be acidulated with six fluidounces of the acid. In this the feet and legs are to 
be immersed for twenty minutes or half an hour. The bath may be employed at 
first daily, and afterwards twice or thrice a week ; and the sponging may be used at 
the same time. The bath is said to be effective in promoting the passage of biliary 
ealculi. The solution, prepared for a bath as above mentioned, may be used for a 
week, adding to it daily a pint of water acidulated with two fluidrachms of the acid, 
to make up for the waste by evaporation. The bath should have a temperature of 
about 97° F., which may be attained by heating part of the acid solution and 
throwing it back into the remainder. 

Nitro hydrochloric acid is much used internally, and it is an excellent remedy 
in chronic hepatic affections, in oxaluria, and in dyspepsia with a tendency to con- 
stipation. It is sometimes given also in syphilitic diseases, The strong fresh acid 
is preferable te the dilute, and may be given in doses of 3 to 6 drops (0:18-0:36 
C.c.), welk dilated, after meals, care being exercised to prevent its injuring the teeth. 


ACIDUM NITRO-HYDROCHLORICUM DILUTUM. U.S., Br. 
Diluted Nitro-hydrochlorie Acid. 
(XC'I-DUM NI-TRO-HY-DRO-CHLO'RI-CUM DI-LU/TUM.) 
Acidum Nitromuriaticum Dilutum, Pharm. 1870; Diluted Nitromuriatic Acid; Acide chlorazo- 
tique dilué, Fr.; Verdiinnte Salpetersalzsiiure, @. 
“ Nitric Acid, four parts [or three fluidrachms]; Hydrochloric Acid, fifteen parts 
for thirteen and a half fluidrachms]; Distilled Water, seventy-six parts [or ten 
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fluidounces]. Mix the Acids in a capacious, open glass vessel, and, when effer- 
vescence has ceased, add the Distilled Water. Keep the product in glass-stoppered 
bottles, in a cool place.” U.S. 

“Take of Nitric Acid three fluidounces ; Hydrochloric Acid four fluidounces 
[Imperial measure]; Distilled Water twenty-jive fluidounces [Imp. meas.]. Mix 
the Acids, and allow them to remain for twenty-four hours in a bottle, the mouth 
of which is partially closed, then add the Water in successive portions, shaking the 
bottle after each addition, and preserve the mixture in a stoppered bottle. Sp. or. 
1-074. Six fluidrachms [Imp. meas.] (352°4 grains by weight) require for neu- 
tralization 920 grain-measures of the volumetric solution of soda.” Br. 

“A colorless, or faintly yellow liquid, odorless or having a faint odor of chlorine, 
a very acid taste and reaction. By heat it is wholly volatilized. On adding a few 
drops to test-solution of iodide of potassium, iodine is liberated.” U.S. 

Between diluted nitric and hydrochloric acids no reaction occurs; and therefore 
both Pharmacopeeias direct that the acids shall be mixed before dilution. But 
according to the researches of Mr. Tilden, confirmed by Mr. Redwood (P. J. 77., 
x. 508), water determines a decomposition of the products resulting from the re- 
action between nitric and hydrochloric acids, and the reformation of hydrochloric 
and nitric acids, with a little nitrous acid. It would seem, therefore, that diluted 
nitro-hydrochloric acid is not an eligible preparation, a conclusion confirmed by 
clinical experience. ‘The dose is from ten to twenty drops or minims (0°6—1:25 


C.c.), properly diluted. 


ACIDUM OLEICUM. U.S. Oleic Acid. 

H Cig Hg3 O23 282. (AQ'I-DUM 0-LE/I-CUM.) HO, C3¢ Hz3 03; 282. 

Acide oléique, Fr.; Oleinsiure, G. 

This acid is a new officinal, and, although known for many years, was not used 
medicinally until 1872 (London Lancet, 1872, p. 709), when Prof. John Marshall 
introduced the oleates to the profession as substitutes for some of the older oint- 
ments, stating that they are not only cleaner and more elegant, but are also much 
more efficacious. (See Oleata.) 

Preparation. The difficulty in preparing oleates of good quality arises usually from 
the use of the commercial oleic acid, which, being obtained as a by-product in the 
manufacture of glycerin and candles, has a reddish brown color and a disagreeable 
fatty odor. It is almost always contaminated with oxyoleic and stearic or palmitic 
acids. Various processes have been suggested for the purification of oleic acid. 
Charles Rice (A. J. P., xlv. 2) exposes the commercial acid to a temperature of 
4° C. (39° F.), and expresses the liquid portion, which is oleic acid deprived of 
the greater part of the contaminating substances. The odorous and coloring princi- 
ples are not removed by this process. A writer in A../. P. (xlv. 97) prepares oleic 
acid for making oleates by saponifying almond oil with potassa; decomposing by 
tartaric acid, separating the precipitated bitartrate; heating for several hours on a 
water-bath with half its weight of finely powdered oxide of lead; after cooling, 
mixing with three times its volume of ether, settling, decanting, and treating the 
residue with ether as before; agitating the mixed ethereal solutions with dilute 
hydrochloric acid; skimming off the ethereal solution of oleic acid, washing it with 
water, skimming again, and finally recovering the ether by distillation. The impure 
oleic acid thus obtained is freed from owyolete acid by saturation with ammonia, 
precipitating with chloride of barium, drying the precipitate, treating it with boiling 
alcohol, which deposits on cooling crystals of pure oleate of barium} and finally 
decomposing these by a solution of tartaric acid in boiled water. In this process 
care must be exercised not to expose the oleie acid to the air, and the acid obtained 
readily dissolves as much as 20 per cent. of the red oxide of mercury. 

L. Wolff (A. J. P., 1879, p. 8) saponifies oil of sweet almond with lead oxide, 
agitates the plaster or lead soap in benzin, which retains lead oleate in solution, 
the lead palmitate being deposited. The benzin solution of lead oleate is shaken 
repeatedly with diluted hydrochloric acid (1 to 7), when lead chloride separates, and 
a benzin solution of purified oleic acid is left; finally the benzin is driven off by 
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evaporation. The objection to this process is the difficulty of freeing the oleic acid 
from traces of a disagreeable benzin odor. Ernest C. Saunders (V. R., June, 1880) 
makes a solution of 5 pounds of white castile soap in 20 pounds of boiling water, 
adds 10 ounces of sulphuric acid, and boils with stirring, until two clear layers are 
formed. ‘The upper layer is decanted, shaken with 5 pounds of hot water, and the 
oily layer again decanted; 4 ounces of lead oxide are dissolved in it with a gentle 
heat, and while hot 5 pounds of alcohol, previously heated to 65:5° C. (150° F.), are 
added. It is filtered after standing 24 hours, and 1 ounce of hydrochloric acid 
shaken with the filtrate; 10 pounds of water are added, the acid decanted, again 
washed with 10 pounds of water, and finally recovered; the yield is about 23 pounds. 

Properties. ‘A yellowish, oily liquid, gradually becoming brown, rancid and 
acid, when exposed to the air; odorless or nearly so, tasteless, and, when pure, of a 
neutral reaction. Sp. gr. 0:800 to 0-810. Oleic Acid is insoluble in water, but 
completely soluble in alcohol, chloroform, benzol, benzin, oil of turpentine, and the 
fixed oils. At 14° C. (57° F.), it becomes semi-solid, and remains so until cooled to 
4° ©. (39:4° F.), at which temperature it becomes a whitish mass of crystals. Ata 
gentle heat, the Acid is completely saponified by carbonate of potassium. If the 
resulting soap be dissolved in water and exactly neutralized with acetic acid, the 
liquid will form a white precipitate with test-solution of acetate of lead. This pre- 
cipitate, after being twice washed with boiling water, should be almost entirely solu- 
ble in ether (abs. of more than traces of palmitic and stearic acids). Equal volumes 
of the Acid and of alcohol, heated to 25° C. (77° F.), should give a clear solution, 
without separating oily drops upon the surface (fixed oils).” U.S. 

Chemical Constitution. Oleic acid, C,,H,,0,, does not belong to the “ fatty 
acid” series, but differs from the corresponding acid of that series, stearic acid, 
C,,H,,0,, by having two atoms of hydrogen less. It belongs to a series derived by 
oxidation from alcohols, which, like allyl aleohol, C,H,OH, have two atoms of hydrogen 
less than the normal monatomic alcohols, like propyl alcohol, C,H,OH. The alcohol 
from which oleic acid is in theory derivable is not, however, known. Oleic acid is 
monobasic, as shown in the formula HO,,H,,O,. 

Medical Properties. Oleic acid is not itself used in medicine, but is officinal 
for the preparation of oleates, which act as corresponding ointments, but are more 
elegant and efficient. 


ACIDUM OXALICUM. Ovalic Acid. 

Hz Cz O4, 2 He O35 126. (AG'I-DUM 0X-AL/I-CUM.) 2 HO C4 06, 4 HO; 126. 

Acide oxalique ou carboneux, Fr.; Oxalsiure, Kleesiure, G. 

‘“‘In small, colorless, prismatic erystals, odorless and of a very sour taste, slightly 
efflorescentin dry air, fusible at 98° C. (208° F.), and entirely volatile at a red heat.”* 

This acid is found both in animals and vegetables. It is generated occasionally 
in consequence of a diseased action in the kidneys, and deposited in the bladder as 
oxalate of calcium, forming a peculiar concretion, called the mulberry calculus. In 
vegetables, it occurs in a free state in the bristles of the chick-pea ( Cicer arietinum), 
combined with potassa as acid potassium oxalate in A2umex acetosa or common sor- 
rel, and Oxalis Acetosella or wood-sorrel, and united with lime in several species of 
lichen, and in rhubarb, valerian, and many other plants, where it forms the so-called 
raphides. 

Preparation. The usual process for obtaining oxalic acid consists in decompos- 
ing sugar by nitricacid. Four parts of sugar are acted upon by 24 of nitric acid 
of the sp. gr. 1:24, and the mixture is heated so long as any nitrogen tetroxide is 
disengaged. A part of the carbon of the sugar is converted into carbonic acid by 
oxygen derived from the nitric acid, which thereby is reduced to nitrogen tetroxide. 
The undecomposed nitric acid, reacting with the remaining elements of the sugar, 
generates oxalic and saccharie acids, the former of which crystallizes as the materials 
cool, while the latter remains in solution. The crystals being removed, a fresh crop 
may be obtained by further evaporation. The thick mother-water which now re- 
mains is a mixture of saccharic, nitric, and oxalic acids; and, by treating it with six 


* See test-solution of oxaic acid at the end of the volume. 
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times its weight of nitric acid, the greater part of the saccharic will be converted 
into oxalic acid. The new crop of “crystals, however, will have a yellow color, and 
contain a portion of nitric acid, the greater part of which may be driven off by al- 
lowing them to effloresce in a warm place. It is probable that, in the reaction oc-. 
curring between nitric acid and sugar, half the carbon of the latter is converted into 
carbonic acid, and the other half into oxalic acid. 

The manufacturing chemists are said to obtain oxalic acid on a large scale by heat- 
ing a mixture of 112 lbs. of sugar, 560 lbs. of nitrate of potassium, ,and 280 lbs. of 
sulphuric acid. The products are 135 lbs. of oxalic acid, and 490 lbs. of acid 
sulphate of potassium, or sal enixum. (L. Thompson.) 

Many substances, besides sugar, yield oxalic acid by the action of nitric acid; as 
molasses, rice, potato starch, gum, wool, hair, silk, and many vegetable acids. In 
every case in ‘which it is thus generated, the proportional excess of oxygen which it 
contains, compared with every other organic compound, is furnished by the nitric 
acid. When theacid is obtained from potato starch, this is first converted into starch 
sugar by the action of sulphuric acid. The following is an outline of the process, 
as conducted on a large scale. The pulp of potatoes, ~ obtained by rasping or other 
suitable means, 1s washed two or three times by stirring it well with water, allowing 
it to subside, and running off the water. Itis then boiled for some hours with water 
in wooden boilers, lined with lead and heated by steam ; a quantity of sulphuric acid 
being stirred in the mixture, equal to 2 per cent. of the weight of the potatoes 
employed. By this treatment the starch of the potatoes is converted into starch 
sugar; and the change is known to be completed when a drop of tincture of iodine, 
added to a little of the boiling liquor, placed on a piece of glass, ceases to produce 
a purple color. The product i is then filtered through a horse-hair cloth, and the 
liquid which passes is carefully evaporated until a gallon of it weighs about fourteen 
pounds. ‘This liquid consists of a concentrated solution of starch sugar, and is now 
ready for conversion into oxalic acid. For this purpose it is placed in wooden boilers, 
lined with lead, eight feet square and three deep, and, having been mixed with the 
requisite pr oportion of nitric acid, is heated to a temperature of about 52° . (125° F.) 
by means of steam, passed through a coil of lead pipe, until the decomposition is 
effected. The liquor i is then drawn off by asiphon or cock into shallow lead-lined 
wooden coolers to crystallize. The crystals having formed, the mother-waters are 
drawn off for use in a subsequent operation. When the manufacture of the acid is 
conducted in vessels of the size just indicated, the density of the nitric acid should 
not be less than 1:20 nor higher than 1:27. If the nitric acid is used of undue 
strength, a part of the oxalic acid first formed is converted into carbonic acid, to 
the no small diminution of the desired product. (Chem. Gaz., 1852, p. 112. ) 
The yield of oxalic acid from a given quantity of material has been much under- 
stated. If properly treated with nitric acid, 100 lbs. of good sugar will yield from 
125 to 130 lbs. of oxalic acid, and the same weight of molasses, from 105 to 
110 lbs. 

Certain organic substances yield oxalic acid when heated with potassa. Wood- 
shavings, if mixed with a solution of caustic potassa, and exposed to a heat considerably 
higher than 100° C. (212° F-.), will be decomposed, and partly converted into oxalic 
acid, which then combines with the alkali. At present most of the oxalic acid of 
commerce is obtained by heating saw-dust with a mixture of caustic soda and potassa. 
Soda alone will not generate the acid, and potassa is too costly to be used by itself for 
the purpose ; but Mr. Dale ascertained that, by mixing the two in the proportion of 
two molecules of soda to one of potassa, the same or an even better result was obtained 
than from thelatteralone. The mixture of caustic alkalies and saw-dust is made in a 
thick paste and then heated for several hours to a temperature of 200° C. (392° F.) 
to 220° C. (428° F.). The gray mass is then washed with carbonate of sodium, where- 
by the potash is removed as carbonate, the less soluble sodium oxalate remaining. 
This is converted into calcium oxalate, by milk of lime, and the calcium salt then de- 
composed with sulphuric acid. The impure oxalic acid is then purified by recrystal- 
lization. Bohlig has suggested an improvement by precipitating the solution of potas- 
sium oxalate with magnesium chloride or sulphate. (Bayer, V. #., Aug. 1877.) 
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As the oxalic acid of commerce often contains more or less of foreign matter, it 
requires for certain purposes to be purified. It has sometimes been fraudulently 
mixed with 25 per cent. of Epsom salt. M. E. J. Maumené gives the following 
process for purification, which he says answers better than the method generally 
recommended. Sufficient hot water is added to the crystals to leave, on the cooling 
of the solution, 10 to 20 per cent. undissolved, according to the degree of impurity. 
The first crystals are put aside. The mother-water is then concentrated; and, if the 
resulting crystals be submitted to two or three successive crystallizations, the acid 
will be obtained finally free from alkaline oxalate. (Journ. de Pharm., 1864, p. 
154.) Stolba prefers the method of purification by crystallization from hydro- 
ehlorie acid (boiling hot). (Journ. App. Chem., Aug. 1874.) Villiers (Journ. 
Chem. Soc., 1880, p. 544) prepares anhydrous oxalic acid by dissolving 1 part 
of ordinary acid in about 12 parts of warm concentrated sulphuric acid, allowing the 
oxalic acid to crystallize out. 

Properties. Oxalic acid is a colorless crystallized solid, possessing considerable 
volatility, and a strong, sour taste. Its crystals have the shape of slender, flattened 
four- or six-sided prisms, with two-sided summits; and, when exposed to a very dry 
atmosphere, undergo a slight efflorescence. ‘Soluble in 4'5 parts of absolute alcohol, 
in 7 parts of alcohol, and almost insoluble in ether, chloroform, benzol, and benzin. 
The crystals should dissolve in not less than 8 to 10 parts of distilled water at 
15° C. (59° F.) (greater solubility indicating contamination with adherent nitric 
acid.)” U.S. | 

It fuses in its water of hydration at 98° C. (208°4° F.), although continued 
exposure to a heat of 60° C. (140° F.) to 70° C. (158° F-.) will render it perfectly 
anhydrous. Solutions of oxalic acid at 100° C. (212° F.) lose acid by sublima- 
tion, and at 157° ©. (314:6° F.) it sublimes rapidly. If the heat rise to 160° C. 
(320° F.), much loss of acid occurs. (Allen, Commer. Org. Anal., 1879, p. 233.) 

It combines with salifiable bases, and forms salts called oxalates. The most in- 
teresting of these are the three oxalates of potassium, severally called oxalate, bi- 
noxalate, and guadroxalate (acid potassium oxalate plus free oxalic acid), and the 
oxalate of calcium. The binoxalate and quadroxalate, both popularly called salt of 
sorrel or essential salt of lemons, are employed for removing iron moulds from linen, 
and act by their excess of acid, which forms a soluble salt with the sesquioxide of 
iron constituting the stain. These oxalates are sometimes met with in the market 
contaminated with free sulphuric acid. Oxalic acid is used for removing ink stains 
and iron moulds, for cleaning the leather of boot-tops, and for discharging colors in 
calico-printing. Prussian blue dissolves in aqueous oxalic acid to a clear blue liquid 
which is often employed as a blue ink. 

This acid has a very strong affinity for lime, and makes with it an insoluble pre- 
cipitate consisting of oxalate of calcium, whenever the acid and earth are brought 
into contact in solution. An aqueous solution forms with solution of lime a white 
precipitate, insoluble in an excess of oxalic or acetic acid, but dissolved by dilute 
hydrochloric acid. It is even capable of decomposing fluoride of calcium, evolv- 
ing hydrofluoric acid. (J. W. Slater.) Oxalic acid and its soluble combinations 
are the best tests for lime; and, conversely, a soluble salt of lime for oxalic acid. 
In weak solution the acid is said to absorb oxygen and to be converted into carbonic 
acid; but a strong solution is quite permanent. (A. J. P., 1870, p. 317.) When 
lime is searched for, oxalate of ammonium is the most convenient test. So strong 
is the mutual attraction between this acid and lime, that the former takes the latter 
even from sulphuric acid. Hence the addition of a soluble oxalate disturbs the 
transparency of a solution of sulphate of calcium. 

Oxalic acid is distinguished from all other acids by the form of its crystals, and 
by its solution yielding a precipitate with lime-water, insoluble in an excess of the 
acid or of acetic acid. 

Composition. Anhydrous oxalic acid consists of two atoms of carbon 24, two 
of hydrogen 2, and four of oxygen 64 = 90. It is a bibasic acid. When crystal- 
lized, two molecules of water must be added, making the molecular weight of the 
erystals 126. These two molecules of water may be driven off by a regulated heat, 
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by which the acid is made to effloresce. As oxalic acid is the final oxidation product 
CHEAT WS 
of the diatomic alcohol glycol, to which the formula (| _* is given, We May con- 


: CH,,OH 


clude that its structural formula is | , which explains the readiness with 


? 
CO,OH 
which sulphuric acid splits it up into carbon dioxide, CO,, and carbon monoxide, 
CO, by withdrawing H,O from its formula, and with which oxidizing agents like 
manganese and lead dioxides change it into carbonic acid. 

Medical and Toxical Properties. Oxalic acid has been employed as a substi- 
tute for citric acid, but at present is never used as a medicine. Attention was first 
called to it as a poison by Mr. Royston in 1814, and the certainty and rapidity of 
its action have caused it to be largely used for suicidal purposes. Death has been 
produced by it in ten minutes. (Case, Chem. News, April 24, 1868.) ‘The minimum 
fatal dose recorded is one drachm ( Zuylor). 

From the general resemblance which the crystallized oxalic acid bears to Epsom 
salt, many fatal mistakes have occurred in consequence of its being sold for that sa- 
line purgative. It is, however, at once distinguished by its sour taste. 

Oxalic acid acts on the economy in two principal ways, according as its solution 
is concentrated or dilute. When concentrated it causes exquisite pain, followed by 
violent efforts to vomit, then sudden dulness, languor, and great debility, and finally 
death without a struggle. When dissolved in twenty times its weight of water, it 
possesses no corrosive and hardly any irritating power, but causes death by acting 
on the brain, spinal marrow, and heart. It should be noted, however, that the 
acid, in weak solution, always exercises a corroding or softening power on the animal 
tissues. ! 

The morbid appearances caused by oxalic acid are various. In a dissection re- 
ported by Dr. Christison, the mucous coat of the throat and gullet had an appear- 
ance as if scalded, and that of the gullet could be easily scraped off. The inner 
coat of the stomach was pultaceous, in many points black, in others red, and that 
of the intestines, similarly but less violently affected. In another case, the whole 
villous coat of the stomach was either softened or removed, as well as the inner 
membrane of the cesophagus; so that the muscular coat was exposed, and this coat 
exhibited a dark, gangrenous appearance, being much thickened and highly injected. 
The stomach usually contains a dark fluid, resembling coffee-grounds, consisting 
chiefly of altered blood. The tongue and mouth are sometimes white or spotted 
with white. In a few cases no morbid appearances have been discovered. 

In the treatment of poisoning by oxalic acid, the remedial measures must be 
employed with great promptitude. Vomiting may be encouraged and the stomach- 
pump used, but unless the antidote is at hand death will rarely be averted. The 
proper antidote is chalk or magnesia, mixed with water; and as soon as either can 
be procured, it must be administered in large and repeated doses. In many cases 
whitewash or some other preparation of lime can be obtained sooner than chalk, 
and should be at once administered. These substances act by forming with the 
poison an insoluble, inert oxalate of calcium or of magnesium. ‘The soluble salts 
of oxalic acid, as oxalate of ammonium, and oxalate of potassium, are equally 
poisonous, and the antidotes for them are the same as for the acid. 

The best tests for the detection of oxalic acid in the contents of the stomach, 
or in the vomited matter, in cases of suspected poisoning, are chloride of calcium, 
sulphate of copper, and nitrate of silver. The first causes a white precipitate of 
oxalate of calcium, known by its being soluble in nitric acid ; the second, a bluish- 
white precipitate of oxalate of copper; and the third, a dense white precipitate of 
oxalate of silver, which, when dried and heated, becomes brown and detonates faintly. 
When the antidotes have been freely used during life, the poison will be in the state 
of oxalate either of calcium or magnesium. In this case, the oxalate found is to be 
boiled with a solution of carbonate of potassium, whereby an oxalate of potassium 
will be generated ; and this must then be examined with the reagents above indicated. 
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(AQ'I-DUM PHOS-PHOR'I-cUM.) 

“ A liquid composed of 50 per cent. of Orthophosphorie Acid [H, PO,; 98—3HO, 
PO,; 98] and 50 per cent. of water.” U.S. 

“Phosphorus, sixteen parts; Nitric Acid, Distilled Water, each, a sufficient 
quantity, To make one hundred parts. Mix one hundred parts of Nitric Acid with 
one hundred parts of Distilled Water, in a glass retort having the capacity of four 
hundred parts. Having placed the retort upon a sand-bath or wire-gauze support, 
connect it loosely with a well-cooled receiver and add to the acid in the retort the 
Phosphorus previously cut into fine pieces. Insert a funnel through the tubulure 
of the retort, and then gradually apply heat until the reaction is seen to commence. 
Regulate the heat carefully so as to prevent the reaction from becoming too violent, 
or, if necessary, check it by the addition of a little Distilled Water through the 
funnel. From time to time return the acid liquid, which collects in the receiver 
into the retort, until all the Phosphorus is dissolved. Then transfer the liquid to 
a weighed porcelain capsule, and continue the heat, at a temperature not exceeding 
190° C. (374° F.), until the excess of Nitric Acid is driven off, and an odorless 
syrupy liquid remains. ool the dish and contents, and add enough Distilled Water 
to make the liquid weigh one hundred parts. Test small portions for Nitric, Phos- 
phorous, and Arsenic Acids by the following methods. If Nitric Acid should be 
preseut, evaporate the liquid until no reaction for Nitric Acid can be obtained. 
Then cool the Acid and add enough Distilled Water to make the product weigh one 
hundred parts. If Phosphorous Acid be present, add to the liquid a mixture of 
six parts of Nitric Acid and six parts of Distilled Water, and again evaporate until 
no reaction for Phosphorous or Nitric Acid can be obtained. Then, having cooled 
the Acid, add sufficient Distilled Water to make the product weigh one hundred 
parts, If Arsenic Acid be present, dilute the Acid with one hundred and fifty 
parts of Distilled Water, heat to about 70° C. (158° F.), and pass through the 
liquid a stream of Hydrosulphuric Acid Gas for half an hour, then remove the heat 
and continue passing the gas until the liquid is cold. Close the vessel tightly, set 
it aside for 24 hours, filter the liquid, heat it until all the odor of the gas has been 
driven off, again filter, and evaporate until the residue weighs one hundred parts. 
Preserve the product in glass-stoppered bottles.” U.S. 

This preparation, although in common use for the last few years, is for the first 
time officinal in the present Pharmacopeia. It is recommended on account of its 
small bulk and its great convenience to the apothecary for preparing the diluted 
acid. ‘rhe glacial phosphoric acid is no longer officinal, it having been shown that 
it is practically impossible to obtain it of sufficient purity to be reliable. (See Proc. 
A, P. A., 1875, pp. 666, 672.) The present syrupy acid is a great improvement 
in every way, as it can be obtained of undoubted purity and strength, and by simple 
dilution with water diluted phosphoric acid of any desired strength can easily be 
produced from it.* The process for its preparation is the old and well-known one 
of oxidizing phosphorus by the use of nitric acid, and it does not differ very greatly 
from the British method of making the diluted acid or the first process in the U.S. 
Pharmacopoeia of 1870. (See Acidum Phosphoricum Dilutum, p. 95, and Acidum 
Phosphoricum Glaciale, p. 94.) 

Properties. ‘A colorless liquid, without odor, of a strongly acid taste and re- 
action. Its specific gravity is 1-347. When heated the liquid loses water, and when 
a temperature of about 200° C. (392° F.) has been reached, the acid is gradually 
converted into pyrophosphoric and metaphosphoric acids, which may be volatilized 
at ared heat. If the diluted acid be supersaturated with ammonia, addition of test 
mixture of magnesium produces a white crystalline precipitate. If this precipitate 

* James T. Shinn (A. J. P., Oct. 1880) proposes a formula for Liquor Acidi Phosphorici and 
Liq. Acidi Phosph. Comp. A similar preparation under the name of Horsford’s Acid Phosphates 
has a large use in this country. The formula is as follows. Liquor Acidi Phosphorici (without 
Iron): Calcii Phosphat. 384 gr.; Magnesii Phosphat. 256 gr.; Potassii Phosphat. 192 gr.; Acidi 
Phosphorici (60 per cent.) 640 minims; Aqua, q. 8. ft. 1 pint. Lig. Acidi Phosph. Comp. (with 


Tron): Cale. Phosphat. 384 gr.; Magnes. Phosphat. 64 gr. ; Potassii Phosphat. 32 gr.; Ferri Phos- 
phat. 64 gr.; Acid Phosph. (60 per cent.’ 810 minims; Aque q.s. ft. 1 pint. 
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be dissolved in diluted acetic acid, the solution yields a yellow precipitate with test- 
solution of nitrate of silver. Phosphoric Acid, diluted with 5 volumes of water, 
and gently warmed, should not be blackened by test-solution of nitrate of silver, 
nor be turned white or whitish by test-solution of mercuric chloride (absence of 
phosphorous acid); when heated to about 70° C. (158° F.), thoroughly saturated 
during half an hour, and afterward until it is cold, with hydrosulphuric acid gas, 
then set aside for twenty-four hours, it should not deposit a lemon-yellow sediment 
(absence of arsenic acid). Ifa crystal of ferrous sulphate be dropped into a cooled 
mixture of Phosphoric and Sulphuric Acids, no brown or reddish zone should make 
its appearance around the crystal (absence of nitric acid). After diluting the 
Acid with 5 volumes of distilled water, no precipitate should be produced on the — 
addition of small portions of test-solutions of chloride of barium (sulphuric acid), 
or of nitrate of silver (hydrochloric acid); nor should any precipitace be formed 
after several hours, by the addition of an equal volume of tincture of chloride of 
iron (pyrophosphoric and metaphosphoric acids). 

“On pouring 5 Gm. of Phosphoric Acid upon 10 Gm. of oxide of lead free from 
carbonate of lead and from moisture, evaporating, and igniting, a residue will be 
obtained which should weigh 11:81 Gm.” UWS. 

Medical Properties. ‘his acid is rarely used medicinally. It has the same 
properties and uses as the diluted Phosphoric Acid (see p. 95). The dose is 5 to 
10 minims (‘3-6 C.c.), one-fifth that of the diluted acid. 

Off. Prep. Acidum Phosphoricum Dilutum. 

AcipuM PHospHoricuM GLACIALE. (Glacial Phosphoric Acid ; Metaphospho- 
ric Acid, Monobasic Phosphoric Acid ; Monohydrated Phosphoric Acid ; Acide 
phosphorique glacial, Fr.; Glasige Phosphorsiure,G.) Formula HPO,; mol. wt., 80. 
Phosphoric oxide consists of two atoms of phosphorus and five atoms of oxygen, P,O,, 
and can be obtained only by the direct union of its constituents, which takes place when 
phosphorus is burned in perfectly dry oxygen gas. Thus procured, it is in the form 
of a white amorphous powder, extremely deliquescent, volatilizable at a red heat, and 
assuming, when it cools after fusion, a vitreous appearance. The classic researches 
of Prof. Graham first established clearly the character of the several varieties of phos- 
phoric acid, which may be considered as derived from this oxide. When amorphous 
phosphorus is boiled with nitric acid, or when phosphoric oxide is boiled with 
water, the oxide takes up three molecules of water, and yields tribasic or ordinary 
phosphoric acid, according to the reaction: P,O, + 3H,O —H,P,O, or (H,PO0,),. 
If this acid be heated for a considerable time to 215° C. (419 F.), the two molecules 
lose one molecule of water and yield pyrophosphoric acid, a tetrabasic variety, ac- 
cording to the reaction: H,P,O, — H,O = H,P,0,. Lastly, at a red heat the or- 
dinary phosphoric acid is converted into metuphosphoric acid, a monobasic variety, 
according to the reaction: H,PO,— H,O=HPO,. This last variety may also be 
obtained direct from the oxide by dissolving it in cold water, when it takes up one 
molecule of water: P,O, + H,O = H,P,0, or (HPO,),. (See Chem. News, Jan. 7, 
1876; or A. J. P., 1876, p. 109.) An aqueous solution of either of the three 
acids, heated so long as water escapes, yields the monobasic or metaphosphorie acid ; 
and as, upon cooling, it becomes a transparent ice-like solid, it has received in this 
state the name of glacial phosphoric acid. Conversely, this monobasic acid is slowly 
transformed, in aqueous solution, and more rapidly if the solution is heated, into 
the tribasic form. Prof. Maisch has ascertained that nitric acid, added to the solu- 
tion of the monobasic acid, with the aid of heat, causes the change from the 
monobasic to the tribasic form, viz., to the common phosphoric acid, without the 
intermediate production of the tetrabasic variety. 

Tests, The three acids are distinguishable by peculiar reactions. Thus, the 
monobasic is characterized by coagulating albumen, and giving white gelatinous un- 
erystallizable precipitates with the soluble salts of baryta, lime, and silver; the ¢etra- 
basic does not coagulate albumen, and, though it causes a white precipitate with 
nitrate of silver, must first be neutralized; the tribasic does not coagulate albumen, 
and until neutralized does not precipitate nitrate of silver, but after neutralization 
throws down a yellow precipitate of phosphate of silver. 
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Glacial phosphoric acid is most advantageously obtained from calcined bones, by 
first treating them with sulphuric acid, which produces an insoluble sulphate and 
soluble acid phosphate of calcium ; then dissolving out the latter salt, and saturating 
it with carbonate of ammonium, which generates phosphate of ammonium in solution; 
and, finally, obtaining the phosphate of ammonium by evaporation to dryness, and 
then igniting it in a platinum crucible. The ammonia and all the water except the 
one molecule needed for the formation of metaphosphoric acid are driven off, and the 
glacial acid remains. In France, a fossil phosphate of calcium found in the Départe- 
ment du Lot is sometimes substituted for bones, in the manufacture of phosphoric 
acid. (Journ. de Pharm., 1872, p. 188.) 

Properties. Thus procured, glacial phosphoric acid is in the form of a white, 
uncrystallizable, fusible solid, inodorous, very sour to the taste, slowly deliquescent, 
slowly soluble in water, and soluble also inalcohol. Its formula is HPO,, and it is 
made up of 11:2 per cent. of water in combination with 88:8 per cent. of phosphoric 
oxide. As already stated, it is characterized by producing white gelatinous precipi- 
tates with albumen, and with the soluble salts of lime, baryta, and silver; and the 
precipitate produced with the chloride of barium is readily redissolved by an excess 
of the acid. ‘This is the form of the acid which results when the oxide, produced 
by burning phosphorus in dry oxygen gas, is introduced into cold water. 

Impurities. Glacial phosphoric acid is seldom prepared in this country. That 
found in commerce is almost all imported, and chiefly from Germany. It is often 
more or less impure, containing, as shown by the experiments of Prof. Maisch, 
silica, and the phosphates of calcium and magnesium, which are precipitated from 
a neutralized solution of the acid by ammonia. In one instance 8 per cent. of these 
impurities was found; but in some others little or none. Prof. Maisch never found 
nitric or hydrochloric acid, and sulphuric acid rarely; and, though the presence 
of ammonia might be suspected from the source whence the acid is obtained, he 
did not detect it. (A. J. P., 1860, p. 194.) The chief impurity, however, is soda, 
as has been pointed out by Brescius, Remington, Dohme, Prescott, and others (see 
Proc. A. P. A., 1875, 666, 672); of late years the acid has been found to con- 
tain occasionally as much as 60 per cent. of sodium metaphosphate, and rarely less 
than 55 per cent. (NV. #., Feb. 1879.) In consequence of its deliquescence upon 
exposure to the air, a portion of the monobasic acid passes into the tribasic state. 
This is detected, if in considerable quantity, by its giving a yellowish color to the 
precipitate with nitrate of silver. The U.S. Pharm. 1870 directed that the acid, 
in aqueous solution, should yield no precipitate with sulphuretted hydrogen, showing 
the absence of metals; should cause a white precipitate with chloride of barium 
soluble in an excess of acid; with an excess of ammonia, should cause only a slight 
turbidity, proving the almost total absence of earthy salts; and should yield no 
ammonia when treated with potassa in excess. Should the presence of arsenic be 
ascertained by the tests for that metal, it may be separated by boiling with hydro- 
chloric acid, so as to convert the arsenic into its very volatile chloride, which would 
escape with the vapors of the hydrochlorie acid. 

Glacial phosphoric acid was introduced into the Materia Medica of the Pharma- 
copeeia of 1860 as affording a convenient method of preparing the medicinal acid, 
but, owing to its unreliability, was very properly dismissed from the present Pharma- 
copeia. ‘Thirty-eight and a half grains, dissolved in a fluidounce of water, form a 
solution about equal in strength to the U.S. diluted acid of Pharm. 1860. 


ACIDUM PHOSPHORICUM DILUTUM. U.S. Diluted Phosphoric 
Acid. 
(AC'I-DUM PHOS-PHOR'I-CUM DI-LU/TUM.) 

Acide phosphorique médicinal, /.; Verdiinnte Phosphorsiiure, @. 

“ Phosphoric Acid, twenty parts [or two and a half fluidounces]; Distilled Water, 
eighty parts [or thirteen and a half fluidounces]. To make one hundred parts 
[or one pint]. Mix the Phosphoric Acid with the Distilled Water. Diluted Phos- 
phoric Acid has a specific gravity of 1:057, and contains 10 per cent. of ortho- 
phosphoric acid. It should respond to the tests of purity required for Phosphoric 
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Acid. On pouring 5 Gm. of Diluted Phosphoric Acid upon 5 Gm. of oxide of 
lead free from carbonate and from moisture, evaporating and igniting, a residue will 
be obtained which should weigh 5:36 Gm.” U.S. 

“Take of Phosphorus four hundred and thirteen grains; Nitric Acid six fluid- 
ounces [Imperial measure]; Distilled Water a sufficiency. Put the Nitric Acid, 
diluted with eight [fluid]ounces [Imp. meas.] of Distilled Water, into a tubulated 
retort connected with a Liebig’s condenser, and, having added the Phosphorus, apply 
a gentle heat, so as slowly to distil five fluidounces [Imp. meas.] of liquid. Return 
this to the retort, and continue the distillation, occasionally returning the distillate, 
until the phosphorus has entirely disappeared. Transfer the contents of the retort 
to a porcelain dish of hard well-enamelled ware, and evaporate the liquid until it is 
reduced to four fluidounces [Imp. meas ]; then transferring it to a platinum vessel, 
continue the evaporation until it is reduced to about two fluidounces [Imp. meas. ], 
and orange-colored vapors are no longer formed. Mix it now with Distilled Water 
until, when cold, it measures one pint [Imp. meas].”’ Br. 

It will be observed that in the U. 8. Pharmacopeeia of 1880, diluted phosphoric 
acid is made by simple dilution of the stronger acid, and that the older method of 
dissolving the glacial acid has been very properly abandoned. (See Acidum Phos-— 
phoricum Glaciale.) The officinal diluted acid is weaker than the British, the 
U.S. P. acid containing ten per cent. of orthophosphoric acid, whilst the British 
contains nearly fourteen; with this exception they are identical. The process for 
making the stronger phosphoric acid does not differ in principle from that of the 
British; in both, phosphorus is oxidized at the expense of the nitric acid, any ex- 
cess of nitric acid, and all the lower oxides of nitrogen being driven off by heat. 
Strong nitric acid acts too energetically on phosphorus, producing explosion and 
rapid combustion; but when diluted, as in the processes above given, it parts with 
its oxygen slowly, and it is even desirable to aid the operation with a gentle heat. 
Along with the nitrous fumes, a portion of the undecomposed nitric acid also rises 
in vapor, which, in the British process, to prevent loss, is collected by means of a 
distillatory apparatus, and returned into the retort. In the U.S. process of 1870, 
the same end was effected by placing over the liquid in the capsule a glass funnel, 
upon the inner surface of which the acid was condensed, and returned of itself into 
the capsule so as to considerably simplify the operation. This modification was ori- 
ginally suggested by Mr. Geo. W. Andrews, of Baltimore, who, however, inverted 
a dish over the materials; the suggestion of the funnel being due to Prof. Procter. 
The operation was continued till the whole of the phosphorus was converted into 
phosphoric acid and dissolved, and the liquid having been deprived of any remaining 
acid, and reduced to a certain weight by concentration, the process was completed 
by adding a certain measure of water; so that an acid of definite strength was ob- 
tained. Prof. Diehl found, in carrying this process into effect, that the glass funnel 
covering the capsule almost always breaks through the violence of the reaction, thus 
causing loss of phosphorus, besides annoyance to the operator. He, therefore, pre- 
fers using a French tubulated glass retort, and this suggestion is adopted in the 
present process for Phosphoric Acid (see p. 93). (A. J. P., 1867, p. 138.) Prof. 
G. F. H. Markoe (Proc. A. P. A., 1875, p. 677) proposed a method for making 
phesphoric acid which is particularly adapted for making large quantities, yet works 
well in a smaller way. Into a flask (or stone jar) having double the capacity of 
the materials used, 12 troyounces of water, 2 troyounces of phosphorus, and 10 grains 
of iodine are placed, then 40 grains of bromine are cautiously dropped in ;* when the 
reaction has ceased, the nitric acid is added; a glass fuunel is adjusted in the neck 
of the flask, and a smaller inverted funnel set inside of it; the apparatus is placed 
in a stoneware dish, and surrounded with cold water or ice; the reaction takes place 
slowly and regularly. In about 24 hours, if all the phosphorus be not acted upon, 
heat may be applied until it disappears, and the excess of bromine, iodine, and 
nitric acid is driven off. The acid may then be diluted to the desired specific 
gravity. Prof. J. U. Lloyd (NV. &., July, 1880) suggests the use of alcohol, to 


* Dr. W. H. Pile, of Philadelphia, met with a serious accident in preparing diluted phosphorie 
acid by this process, by adding the bromine too rapidly. (A. J. P., 1875, p. 525.) 
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unite with the nitric acid to form nitrous ether, which is more volatile and thus 
easier to drive off. 

Much dissatisfaction has been caused among pharmacists by the fact that diluted 
phosphoric acid frequently produces a white precipitate in solutions of ferric salts. 
An examination proved that this occurred only in the product of the second process 
in which the glacial acid is used. Experiments conducted by Louis Dohme and Prof. 
Remington seemed to indicate that the precipitation resulted from the presence of 
pyrophosphoric acid. (Proc. A. P. A., 1874, pp. 431, 511; 1875, pp. 663, 670, 
677.) Considerable difficulty was experienced in driving off all the nitric acid, and 
in the attempt to do so, the temperature became so elevated as to reconvert some of 
the tribasic acid to the bibasic form. This occurred slightly at 148 8° C. (300° F.), 
but to a much greater extent between 176°6° C. (350° F.) and 204:4° C. (400° 
F.). The diluted acid, made from phosphorus, can be brought to the boiling point 
of 232°2° C. (450° F.), and will then only produce a slight cloud with tincture 
of chloride of iron, but if diluted, when cool, with about half its bulk of cold water, 
which causes considerable elevation of temperature, it forms a clear solution. The 
same acid evaporated, heated to redness, allowed to congeal, and then dissolved in 
water, precipitated the iron solution. The addition of twenty per cent. of pyro- 
phosphate of sodium to the same dilute acid made a preparation which in all re- 
spects resembled that made from the glacial acid; thus giving evidence that the 
presence of this contamination was the cause of the difference in the two prepa- 
rations. 

It has been suggested that red phosphorus might be substituted for common phos- 
phorus, as producing the same results, with less danger of explosion; but when the 
officinal process is carefully followed in reference to the due dilution and to the use 
of a moderate heat, there is no danger to be apprehended. 

The following is Schiff’s table exhibiting the quantity of orthophosphoric acid and 
phosphoric anhydride contained in solutions of different densities at 15°5° C. 
(60° F.), from Bayley’s Chemist’s Pocket Book. 





























Specific Per Ct. | Per Ct. of Specific Per Ct. | Per Ct. of | Specific Per Ct. | Per Ct. of 
Gravity. | H3PQx,. P05. Gravity. T3P04. POs. Gravity. H3P0,. P05. 
1°0054 1 °726 1°1262 21 15°246 bhp in | 41 29°766 
1:0109 2 1°452 e329 Se 1579.72 1°:2812 42 30°492 
1°0164 3 2°178 1°1397 nS: 16°698 1°2894 43 SeZES 
al 0220 4 2°904 1°1465 24 17-424 1:2976 44 31°944 
1°0276 5 3°630 171534 25 18°150 1°3059 45 32°670 
1:0333 6 4°356 1:1604 26 18°876 1°3143 46 33°496 
1:0390 7 5°082 1:1674 27 19°602 322% 47 sateen 
1°0449 8 5°808 1:1745 28 20°328 1:3313 48 34°948 
1:0508 9 6°534 11817 29 21°054 1°3399 49 35°674 
1°0567 10 7°260 1:1889 30 21°780 1°3486 50 36°400 
1:0627 11 7°986 1:1962 31 22°506 1°3573 51 37°126 
1:0688 £2 8-712 1°2036 32 23°232 1°3661 52 37°852 
1:0749 13 9°438 1:2111 33 23°958 1°3750 53 38°578 
1/0811 14 10°164 1°2186 34 24°684 173840 54 39°304 
1:0874 15 10°890 152262 35 25°410 1°3931 55 40°030 
1°0937 16 11°616 1°2338 36 26°136 1°4022 56 40°756 
1:1001 1% 12°342 1:2415 3 26°862 1°4144 57 41:482 
1:1065 18 13°068 12493 38 27°588 1°4207 58 42°208 
1iT30 19 13.794 1*2572 39 28°314 1°4301 59 42°934 
1:1196 | 20 | 14,520 | 1°2651 | 40 | 29°040 | 1°4395 | 60 | 43°660 














Properties. Diluted phosphoric acid is a colorless, inodorous, sour liquid, acting 
strongly on litmus, and possessing powerful acid properties. Although evaporated so 
as to become dense, it is not corrosive like the other mineral acids. Dr. Neubauer 
found that the strong acid, when pure and warm, was capable of dissolving oxalate 
of calcium. The officinal acid is not precipitated by chloride of barium or nitrate of 
silver. If precipitates are produced, chloride of barium indicates sulphuric acid or a 
sulphate ; nitrate of silver, hydrochloric acid or a chloride. Strips of copper or silver 
are not affected by the acid, showing the absence of nitric acid ; it is not colored by 
sulphuretted hydrogen, proving the general absence of metals; and albumen produces 
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no precipitate with it, indicating the non-existence of metaphosphoric acid. If car- 
bonate of’ sodium causes a precipitate, phosphate of calcium, or some other phosphate 
insoluble in water, is probably held in solution. It has been supposed that one-tenth 
of phosphorous acid would render the diluted acid dangerous to life; but experi- 
ments go far to show that this was an erroneous opinion, as half a drachm of that acid 
given to a dog produced no obvious poisonous effect. (See A. J. P., 1858, p. 359.) 
Phosphorous acid may be detected by testing the medicinal acid with a solution 
of corrosive sublimate, which will be converted into calomel if this impurity be 
present. (Pagels, Chem. Gaz., Jan, 15, 1857.) 

Medical Properties and Uses. Diluted phosphoric acid is deemed tonic and re- 
frigerant. It is free from astringency, and is certainly a valuable remedy in many 
cases of dyspepsia. Various properties have been ascribed to it; such as allaying 
pain and spasm, strengthening the sexual organs, preventing the morbid secretion of 
bony matter, and correcting phosphatic deposits in the urine. The last two proper- 
ties are supposed to depend upon its power of dissolving phosphate of calcium. It 
has been recommended in hysteria, in diabetes, and in leucorrhcea when the secreted 
fluid is thin and acrid; it has also been used with asserted good results in low fevers, 
but probably has no action upon the system other than that upon the digestive 
organs, although Dr. A. Judson (Ann. de Thérap., 1871 and 1872, p. 152) as- 
serts that in doses of from one to three drachms it acts as a stimulant, increasing 
the force and frequency of the pulse, and causing headache and cerebral con- 
fusion,—effects which may be the result of gastric irritation. The dose is from 
twenty drops to a teaspoonful (1:25-3°75 C.c.), largely diluted with water. 

Of. Prep. Ammoniz Phosphas, Br.; Syrupus Ferri Phosphatis, Br. 


ACIDUM SALICYLICUM. U.S. Salicylic Acid. 

HC, H; O33 138. (AQ'I-DUM SAL-I-QYL'I-CUM.) HO, Cis Hs 05; 138. 

Ortho-Oxybenzoic Acid, E.; Acide salicylique, /’r.; Salicylsaiure, @. 

In 1834 salicyl aldehyd (salicylous acid) was discovered by Pagenstecher in the 
flowers of Spirxa Ulmaria. In 1837, Piria and Ettling found that by oxidizing 
agents salicyl aldehyd was converted into a new body, salicylic acid, and in 1839, 
Loéwig and Weidmann derived the latter principle directly from the flowers of the 
Spirxa Ulmaria. Shortly afterwards Prof. Procter (A. J. P., 1843; Aug. 1875) 
discovered that the acid could be procured from the oil of wintergreen ( Gaultheria 
procumbens). Modern research has shown that many essential oils contain methyl 
salicylate, of which ether, oil of wintergreen contains 90 per cent. When potassa is 
added, a new salt is formed, from which the acid is readily obtained by means of 
hydrochloric acid. Notwithstanding the discovery of this fact, and also the invention 
of still another process of manufacture by Ettling in 1845, salicylic acid remained so 
expensive as to be of no value in the arts until Kolbe and Lautemann discovered 
that it could be prepared by uniting phenol with carbonic acid through the instru- 
mentality of sodium. The article now began to attract some attention, but remained 
beyond the reach of general use until Prof. Kolbe, continuing his researches, sue- 
ceeded, in 1874 (Journ. fiir Prakt. Chemie, July, 1874), in producing it at a mod- 
erate cost. 

Preparation. While salicylic acid may be prepared from salicin by fusion with 
potassium hydrate, or from oil of wintergreen by saponification with potassium hy- 
drate solution, practically it is now obtained, according to Kolbe’s patent, by treat- 
ing sodium phenol (or carbolate) with carbon dioxide gas. Jor this purpose, the 
most concentrated caustic soda solution is evaporated with the corresponding amount 
of phenol ‘to a dry powder, which is then heated to 100° C. (212° F.), while a stream 
of dry carbon dioxide gas is passed over it. The temperature is gradually raised 
to 180° C. (356° F.), increased to 220° C. (428° F.) as soon as phenol distils 
over, and finally raised to 250° ©. (482° F.), until no more phenol distils. In the 
retort, the half of the phenol used remains as sodium salicylate, while the other 
half has distilled over unchanged. The reaction is as follows: 2C,H,ONa + CO, = 
C,H,0H ++ C,H,(ONa),COO,Na. 


The sodium salt thus obtained is dissolved in water, decomposed by hydrochloric 
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acid, the salicylic acid filtered off, washed, and crystallized out of hot water, or 
purified by sublimation in a current of superheated steam. Salicylic acid has been 
also obtained synthetically from copper benzoate and water, which, when heated to- 
gether in sealed tubes, yield cuprous oxide, free benzoic acid, and salicylic acid. 
(K. F. Smith, Am. Chem. Jour., 2, p. 338.) Dr. A. Rautert has found that the 
acid volatilizes with steam of 170° C. (338° F.), and has devised a process of 
purification based upon this, which yields at very little cost a beautiful product. 
Biel (Pharm. Zettsch. f. Russl., 1876) reports that the sublimed acid is liable to 
decompose spontaneously. For details the reader is referred to A. J. P., 1875, p. 
303, and 1876, p. 409. Dialyzed salicylic acid of beautiful appearance has been in 
the market since 1876. All traces of tarry matter can be removed by dialysis, and 
this acid is unexceptionable. Kolbe also obtained salicylic acid from the carbolates 
of barium and calcium, but the yield was less than when the soda salt was employed. 
The potassium phenol yielded only a trace of the salicylic acid, but an abundance of 
paraoxybenzoic acid. Salicylic acid may also be prepared as mentioned above by 
heating salicin with an excess of potash, but the plan of Kolbe has completely 
superseded all others. 

Properties. Salicylic acid, when pure, occurs as a snow-white crystalline pow- 
der, free from odor, and also from taste, but leaving a sense of astringency on the 
tongue and of irritation in the fauces, with an increased flow of saliva. ‘ Fine, 
white, light, prismatic, needle-shaped crystals, permanent in the air, free from odor 
of carbolic acid, but sometimes of a slight aromatic odor, of a sweetish and slightly 
acrid taste and an acid reaction.” U.S. To the mucous membrane of the nose it 
is irritating, and will sometimes produce sneezing. It crystallizes out of its hot 
watery solution on cooling in slender, often very long needles, and on the sponta- 
neous evaporation of its alcoholic solution in large four-sided prisms. It is strongly 
acid, acting decisively on blue litmus, and forming salts not only with alkalies, 
but also with metallic oxides. Salicylic acid is ‘“‘ soluble in 450 parts of water and 
in 2°5 parts of alcohol at 15° C. (59° F.); in 14 parts of boiling water; very soluble 
in boiling alcohol; also soluble in 2 parts of ether, in 2 parts of absolute alcohol, in 
3°5 parts of amylic alcohol, and 80 parts of chloroform.* When heated to about 
175° C. (847° F.) the crystals melt, and at about 200° C. (392° F.) they begin 
to suLlime; at a higher temperature they are volatilized and decomposed, with odor 
of carbolic acid. The aqueous solution is colored intensely violet-red by test-solution 
of ferric chloride.’ U.S. When heated rapidly it is converted into carbolic and 
carbonic acids. According to Dr. Charles B. Goldsborough (Jnaugural Thesis), its 
exact solubilities are as follows: In cold spring water, 1 in 600; in boiling water, 
1 in 100, only 1 in 300 remaining on cooling, unless the boiling has been con- 
tinued for fifteen or twenty minutes, when the acid will be retained in the pro- 
portion of 1 in 150 or 200; in alcohol, 1 in 2; ether, 1 in 5; hot oil of turpentine, 
1 in 5, solidifying on cooling. It is stated that, by careful heating, glycerin can be 
made to dissolve 1 part in 50, and that the solution not only remains clear on 
cooling, but also may be diluted with water without separating. (A. J. P., 1875, p. 
212.) Dr. Goldsborough also affirms that a mixture of the acid with alcohol, 1 to 
10, may be diluted with 150 parts of water without crystallizing. By the presence 
of various neutral salts, its solubility is increased without its antiseptic value being 
interfered with. Thus: 

Mixed with 1 part potassium nitrate, it dissolves in 50 parts cold water. 
66 (74 


“ 12 “ ammonium citrate, « HOw tty S 
be «2 parts sodium sulphite, é§ te ee 6 
i “ 2  “ sodium phosphate, As BD hbrs sas g6 
es “¢ =22 “ sodium phosphate, if Dailies. Vs 


(Allen, Commerc. Org. Analysis, 1879, p. 344.) 
On distilling salicylic acid or one of its salts with wood-spirit and sulphuric acid, 


* Prof. Emlen Painter proposes a strong solution whereby two grains of salicylic acid can be 
given in a teaspoonful of solution by simply dissolving 32 grains of the acid in 2 fluidounces of so- 
lution of acetate of ammonia. (See also V. #., 1876, pp. 9, 204, and P. J. Tr., Nov. 25, 1876.) Elixir 
of salicylic acid may be prepared by adding the desired quantity of this solution to simple elixir. 
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acid methyl salicylate is formed, having an agreeable aromatic odor. The reac- 
tion with ferric salts is much more delicate (1 in 100,000) than that of phenol with 
the same reagent (1 in 3000). Commercial salicylic acid is often very impure. 
Chloride of sodium, carbolic acid, cresotic acid, and oxybenzoic and para-oxybenzoic 
acids are the usual impurities. The first of these substances remains on igniting 
the acid. Carbolic acid may be detected by nearly neutralizing the sample with soda 
and agitating the liquid with ether. On evaporating, the ethereal liquid leaves the 
carbolic acid recognizable by its smell and taste. (Allen, Commerc. Org. Anal., p.347.) 

The most sensitive test for it is a ferric salt, with which it develops a beautiful 
violet color. Goldsborough states that to insure the delicacy of this reaction it is 
necessary that the iron salt be perfectly neutral; also that with this precaution he has 
clearly detected 1 part of the acid in 400,000 parts of water. On the addition 
of ammonia the violet color is changed to a reddish brown, then to an orange, 
then to a permanent greenish yellow. Sulphuric and nitric acids change the violet 
to a light brown (Goldsborough). It must be remembered that salicylous acid reacts 
similarly with ferric salts. Salicylous acid, however, precipitates the potassic or 
ammonio-nitrate of silver white, the salicylic acid yellow. Kolbe recommends a 
simple test to detect impurities. A little of the acid is dissolved in 10 times its weight 
of strong alcohol, and the solution allowed to evaporate spontaneously from a watch 
erystal. If the salicylic acid which remains in the dish be perfectly colorless, the acid 
is strictly pure; it should not be of a brown color, although a slight yellowish color 
would not indicate sufficient impurity to affect its medicinal value. Hager states 
that pure salicylic acid equal in volume to the size of a bean will yield, after agita- 
tion with about 5 C.c. of pure sulphuric acid, a colorless solution, while others which 
yielded a white residue from the alcoholic solution, rendered yellowish to brown- 
yellow solutions. (Pharm. Centralbl., 1876, No. 51; A. J. P., June, 1877.) 

By distilling with alcohol and strong sulphuric acid, salicylic acid forms methyl- 
and ethyl-salicylic acids. 

Tests. ‘“ A solution of 1 part of Salicylic Acid in 10 parts of alcohol, mixed with 
a few drops of nitric acid, should not become turbid upon the addition of a few drops 
of test-solution of nitrate of silver (absence of hydrochloric acid). A saturated solu- 
tion in absolute alcohol, when allowed to evaporate spontaneously in an atmosphere 
free from dust, should leave a perfectly white crystalline residue, without a trace of 
color at the points of the crystals (absence of organic impurities; also of iron). 
On agitating a portion of Salicylic Acid with 15 parts of concentrated sulphuric 
acid, no color should be imparted to the latter within 15 minutes (foreign organic 
matter). If5 C.c. of a saturated aqueous solution of Salicylic Acid be poured into 
a test tube, into which had been introduced, shortly before, a crystal of chlorate 
of potassium and 2 C.c. of hydrochloric acid, and some water of ammonia be now 
carefully poured on top, the latter should not assume a reddish or brownish tint 
(absence of carbolic acid).” U.S. 

Medical Properties and Uses. Salicylic acid was originally brought to the 
notice of the profession on account of its inhibitory influence on putrefaction. 
Kolbe found that 0-04 per cent. had great influence in preventing souring of milk. 
Bucholz found that 0:15 per cent. of the acid is sufficient to prevent the develop- 
ment of bacteria in ordinary organic mixtures, and that the influence of 0-005 per 
cent. is plainly visible; 0:3 to 0-4 per cent. of the acid killed bacteria in vigorous 
growth. (Arch. Kaper. Path. u. Pharm., Bd. iv.) The salicylate of sodium was 
about equal to the pure acid, 0-4 per cent. destroying the bacteria. In the preser- 
vation of urine, Meyer and Kolbe found that one part of salicylic acid to two 
thousand of urine was sufficient to prevent putrefaction. (Journ. fiir Prakt. Chem., 
Bd. xii.) According to Kolbe and others, salicylic acid arrests or prevents the action 
of the non-organized organic ferments. Thus, it will prevent the development of 
the hydrocyanie acid by the action of emulsin upon amyedalin in the presence of 
water, and will also inhibit the formation of the volatile oil of mustard. Dr. Miller 
found that one per cent. of salicylic acid was sufficient to check the action of ptyaline 
upon starch, thus equalizing in power ten per cent. of carbolic acid. He also 
found that 0-2 per cent. of salicylic acid affected outside of the body the digestive 
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action of pepsin; but it must be remembered that large doses of it taken internally 
have no perceptible influence on gastric digestion, although in certain diseases they 
do seem to control fermentation of the gastro-intestinal contents. The experience 
of surgeons is in accord with these facts, and there can be no doubt that sali- 
cylic acid is capable of accomplishing much in antiseptic surgery, but it does not 
seem to be replacing carbolic acid, as it at one time bade fair to do. Its freedom 
from odor and comparative freedom from poisonous and irritant properties are 
certainly strong recommendations; nevertheless, carbolic acid is more generally 
employed, and Mr. Callender, after twelve months’ trial in the wards of St. Bar- 
tholomew’s Hospital, has formally condemned salicylic acid as much inferior to 
earbolic acid. (Zrans. London Clin. Soc., ix.) Thiersch’s salicylic acid wadding 
for hermetically sealing wounds is made by dissolving two ounces of the acid in two 
pints of alcohol (sp. gr. 0-83), diluting with twenty pints of water at 158° to 178° F., 
saturating with this six pounds and eight ounces of cotton batting deprived of oily 
matter, and afterwards drying. This wadding contains 3 per cent. of the acid; 
for some purposes a stronger batting, containing 10 per cent., is prepared. When 
the wound or abscess is discharging profusely, jute is substituted for the cotton 
batting, because it is much more permeable to pus. An efficient ointment may be 
prepared by dissolving one and a half parts of the acid in two parts of alcohol and 
adding lard, or the solubility of the drug in glycerin may be taken advantage of. 
The following solutions are used in St. Bartholomew’s Hospital. Phosphate of 
sodium three parts; salicylic acid one part; water fifty parts——Salicylic acid one 
part ; olive oil forty-nine parts.—Sualicylic acid one part; bicarbonate of sodium 
half part; water one hundred parts.—Salicylic acid ten parts; borax eighteen 
parts; water one hundred parts. A 25 per cent. solution, which will bear dilu- 
tion with water or alcohol, may be prepared according to the following formula. 
BR Acid. salicyl. 3ii; Sodii biborat. 31; Glycerinze q.s. Mix the acid and borax 
with four fluidrachms of glycerin; heat gently until dissolved; then add enough 
glycerin to make one fluidounce. Prof. Thiersch has found that the drug cannot 
be employed for cleaning surgical instruments, because it corrodes the steel. 

When salicylic acid is given to man in doses just sufficient to manifest its pres- 
ence, symptoms closely resembling those of cinchonism result. These are fulness of 
the head, with roaring and buzzing in the ears. After larger doses, to these symp- 
toms are added distress in the head, or positive headache, disturbances of hearing and 
vision (deafness, amblyopia, partial blindness), and excessive sweating. Accord- 
ing to Reiss (Berliner Klin. Wochenschrift, 1875, p. 674), decided fall of temper- 
ature without alteration of the pulse also occurs; but this is denied by other 
observers. The actions upon the system of the acid and of its sodium salts (also 
ammonium salt, Martenson, Petersb. Med. Zeitschrift, 1875, p. 343) appear to be 
identical, and, as several cases of poisoning with one or other of these agents have 
occurred, we are able to trace the toxic manifestations. Along with an intensifica- 
tion of the symptoms already mentioned, there are ptosis, deafness, strabismus, 
mydriasis, disturbance of respiration, excessive restlessness passing into delirium, 
slow laboring pulse, olive-green urine, and involuntary evacuations. In some cases 
the temperature has remained about normal, but in others has approached that of 
collapse. The respiration seems to be characteristic, it being both quickened and 
deepened, often sighing. Sweating usually is very free, and the urine early 
becomes albuminous. Various local evidences of vaso-motor weakness may super- 
vene, such as rapidly appearing bed-sores at points subjected to pressure, and 
transitory dark colored maculze on various parts of the body. In several cases 
death was probably produced by the acid, although there is scarcely one instance 
which is beyond doubt. In certain cases the mental disturbance has been 
strangely prolonged, lasting for eight days. In some instances it is cheerful, in 
others melancholic in type. It is stated that upon drunkards the acid acts very 
unfavorably, violent delirium being an early symptom of its influence. 

Upon the lower mamwals the drug acts very much as it does upon man, but we 
have not sufficient knowledge to enable us to frame a complete theory of its 
action. It undoubtedly affects very markedly the nerve centres, and, in sufficient 
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dose, seems to bz a paralyzant to all the higher nerve tissue. The earlier cerebral 
symptoms and the quickening of the respiration indicate that it stimulates the 
centres at the base of the brain before overwhelming them. Small doses seem to 
have very little influence upon the arterial pressure, although Danewsky affirms 
that moderate doses produce vaso-motor spasm of centric origin, with consequent 
rise of pressure. After toxic doses the force of the circulation is decreased chiefly, 
according to the researches of Kohler and of Danewsky, by a direct depression of 
the heart itself. 

Salicylic acid is undoubtedly absorbed; probably in the form of a salicylate. 
It is eliminated chiefly by the kidneys, appearing in the urine soon after its 
administration, but escaping only slowly from the system. According to Byanon, 
it is excreted partly as salicyluric acid, partly as a form of salicin, and he believes 
to some extent as oxalic acid. Urine which had been passed some hours after the 
ingestion of a dose polarized to the left. Dr. A. E. Stuart (Lond. Practitioner, 
vol. xviii. p. 425), after so small a dose as nine grains of the acid, saw free, distinct 
crystals of salicyluric acid in the urine. It is possible that such of the salicylic 
acid as escapes unchanged from the kidney may, as first excreted, be in the form of 
a salicylate, but be set free by the acid of the urine. The green coloration of 
the urine characteristic of poisoning by this substance is stated not to be due to 
_ the presence of a derivative of the acid, but to the excessive formation of indican 
or allied coloring principle. 

In health therapeutic doses of salicylic acid have no constant influence upon the 
bodily temperature, but in febrile disorders its powers are beyond question. The 
first effect of a single antipyretic dose in fever is usually a profuse sweat, which may 
appear fifteen minutes after the ingestion of the remedy. (Ewald, London Practi- 
tioner, vol. xvi. p. 200.) Very shortly after this the temperature begins to fall, and, 
according to Justi (Centralblatt fiir Chirurgie, 1876, p. 629), the depression 
reaches its maximum in about six hours. The sweating is profuse and exhausting, 
amounting, according to Ewald, not rarely to seven hundred and fifty grammes. 
The perspiration can scarcely be the only factor in the reduction of temperature, as 
there appears to be no relation between its amount and the degree of the fall, and 
it usually ceases before the latter reaches its maximum. The antipyretic dose em- 
ployed varies somewhat. Ewald gives as a minimum to the adult seventy-five grains, 
repeated in five hours if necessary; Justi, from ninety to one hundred and twenty- 
five grains. The question as to whether good is achieved in fevers by its adminis- 
tration is, of course, entirely separate from that as to its power of reducing tem. 
perature. It is certainly possible for a drug to lower the fever-heat, and yet to do 
far more harm than good, and the evidence at hand does not yet seem sufficient to 
decide as to the value of the drug in typhoid and other allied febrile affections. 
This use of the remedy has not, however, gained ground, in this country at least, 
and must be considered doubtful. The possession of very marked antiperiodic 
powers has been claimed for salicylic acid, but experience has not substantiated this 
claim. In rheumatism the remedy is the most valuable one known. Although 
some cases do not seem to yield to the drug, in the great majority of instances im- 
provement sets in within twenty-four hours, and is rapidly followed by disappearance 
of the pain and fever. The dangers of cardiac and cerebral complications are cer- 
tainly lessened, but not altogether done away with. In excessive rheumatic hyper- 
pyrexia it cannot be depended upon to the exclusion of the cold bath. Jaccoud 
states (Progrés Méd., 1877, pp. 528, 745) that he has found it of great service in 
chronic rheumatism; but the general testimony appears to show that it is much 
less certain in the chronic than in the acute disorder. In accord, however, with 
the French professor, we have found it efficient in chronic cases. Jaccoud also states 
that in acute gout it acts with extraordinary effect. As in cases of habitual gout 
the kidneys are often seriously affected, the urine should always be examined, and if 
it be found albuminous the remedy should be withheld. The dose of salicylic acid in 
acute rheumatism may be set down as a drachm in the twenty-four hours, although 
it is employed by some practitioners in much larger doses. It may be given in pow- 
der, but is best administered in the form of the salicylate of sodium (fifteen grains 
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five times in twenty-four hours), which is equally efficacious and much less irritant 
to the stomach than is the acid. If ringing of the ears or other evidences of intoxi- 
cation appear, the remedy should at once be partially or entirely withdrawn. 


ACIDUM SULPHURICUM. U.8., Br. Sulphuric Acid. 


H, SOx3 98. (AQ’I-DUM SUL-PHU/RI-CUM.) HO, S03; 49. 


“A liquid, composed of not less than 96 per cent. f absolute Sulphuric Acid 
[H,S0,; 98—HO,SO,; 49], and not more than 4 per cont. of Water.” U.S. “It 
contains 96°8 per cent. by weight of the Sulphuric Acia, HO,SO,, and corresponds 
to 79 per cent. of anhydrous sulphuric acid, SO,.” Br. ; 


Acidum Sulfuricum, P.G.; Oil of Vitriol, Vitriolic Acid; Acide sulfurique, Huile de Vitriol, 
[Fr. ; Vitriol6l, Schwefelsiure, G.; Acido solforico, [t.; Acido sulfurico, Sp. 


Preparation. Sulphuric acid is obtained by burning sulphur or iron pyrites, FeS,, 
and allowing the product of combustion, SO,, to mix with nitrous fumes obtained 
from the decomposition of nitre, which change SO, into SO,, and this uniting with 
steam yields H,SO,. If the sulphur were burned by itself, the product would be 
sulphurous oxide, which contains only two-thirds as much oxygen as sulphuric oxide. 
The object of the nitre is to furnish, by its decomposition, the requisite additional 
quantity of oxygen. To understand the process, it is necessary to remember that 
several of the oxides of nitrogen have oxidizing power. Thus, the main reactions 
of the sulphuric acid process are universally conceded to be: 280, + N,O, = 280, 
+ N,0,,80, + H,O = H,SO,,N,0, + 0, == N,0,; in which the sulphurous oxide, 
from the burning pyrites or sulphur, is oxidized to sulphuric oxide by the nitrogen 
tetroxide, which readily parts with two atoms of oxygen to such bodies as sulphur- 
ous oxide, and then takes two atoms of oxygen again from the atmosphere, regen- 
erating the original tetroxide. The nitrogen tetroxide thus acts simply as a carrier 
of atmospheric oxygen, whereby the SO, is changed into SO, This latter com- 
pound then unites with steam to form H,SO,, the final product. 

If the supply of steam be insufficient, at the same time white crystals (lead cham- 
ber crystals) are observed to form, which have the composition HSO,(NO,), and 
whose formation is explained by the following reactions: 2SO, + H,O + N,O, + 
O, = 2HS0,(NO,); when steam enters in larger amount they disappear with for- 
mation of sulphuric acid, while red fumes are given off, thus: 2HSO,(NO,) + 
H,O = 2H,80,-+ N,0,. In this case, therefore, nitrous oxide, N,O,, assists in the 
oxidation. 

Preparation on the Large Scale. The manufacture of this most important 
chemical has grown to enormous proportions. In England, where it is manufactured 
in largest amount, the present annual production is over 850,000 tons, nearly all of 
which is made from pyrites. In this country Sicilian sulphur is used, thereby 
giving a product practically free from arsenic, which is not the case with the acid 
made from pyrites. As carried out in England, the process is as follows. Begin- 
ning with the pyrites-kilns, or burners, the broken mineral is placed in moderate- 
sized lumps on the bars of the burners, which have previously been heated to red- 
ness, and when the burning is once started, the fire is kept up by placing a new 
charge on the top of that nearly burned out. The ordinary charge for each burner of 
pyrites, containing about 48 per cent. of sulphur, is 5 to 6 ewt., which is burnt out in 
twenty-four hours. The hot sulphur dioxide and air are drawn from the pyrites- 
burners through the whole system of tubes, towers, and chambers by help of the 
powerful draught from a large chimney, which is placed in connection with the ap- 
paratus. These gases then pass either into a tall tower (called the Glover or deni- 
trating tower), where they meet a descending stream of strong sulphuric acid charged 
with nitrous fumes, which at this moment of descent is mixed with a weaker sul- 
phuric acid, thereby liberating the nitrous fumes, and these then mix with the sulphur 
dioxide and air, or they are charged with nitrous fumes direct from the nitre pots, 
where a mixture of Chili saltpetre and sulphuric acid liberates them. The mixed gases 
are then delivered at a temperature of about 75° C. (167° F.) into the first of the 
leaden chambers. These chambers, of which there are three, are now made of much 
larger size than was formerly the case, having often a capacity of 38,000 cubic feet. 
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Here the gases meet jets of steam and deposit liquid sulphuric acid, as also in the 
second chamber. In the third or exhaust chamber all the sulphur dioxide should 
have been converted into sulphuric acid, and red nitrous fumes must always be visi- 
ble. These must not be lost, but are drawn into a so-called Gay-Lussac tower filled 
with coke, over which a finely-divided shower of strong acid is allowed to fall. The 
nitrous fumes are absorbed by this, and give the so-called nitrated acid used as before 
mentioned in the Glover tower. The acid obtained in the lead chamber has a sp. gr. 
of 1-55, or contains 64 per cent. of H,SO,. The acid which comes from the Glover 
tower (or, in case this is not used, is obtained by further concentration of chamber 
acid in leaden pans) has a sp. gr. of 1:71, and contains 78 per cent. H,SO, The 
strongest acid must be procured by still further concentration in glass or platinum 
vessels, and will contain 98 per cent. H,SO,. (Roscoe and Schorlemmer, Chem., 
vol. 1. pp. 321-338.) 

According to theory, 100 parts of sulphur burnt should yield 305-9 parts of pure 
sulphuric acid. In practice the yield is 290-294. The amount of nitrate of sodium 
used varies very much. Manufacturers who employ Glover and Gay-Lussac towers 
require from 3:5 to 6:5 parts of nitrate for every 100 of sulphur burnt, while 
works unprovided with these appliances may take from 12 to 13 parts. (Joscoe 
and Schorlemmer, vol. i. p. 337.) 

The process for making sulphuric acid by the combustion of sulphur with nitre 
was first mentioned by Lemery, and afterwards put in practice by an English physician, 
of the name of Ward. As practised by him, the combustion was conducted in very 
large glass vessels. About the year 1746, the great improvement of leaden chambers 
was introduced by Dr. Roebuck, of Birmingham, where the first apparatus of this 
kind was erected. In consequence of this improyement, the acid immediately fell 
to one-fourth of its former price. 

The only way to obtain pure sulphuric acid is by distillation. Owing to the high 
boiling point of this acid, the operation is rather precarious, in consequence of the 
danger of the fracture of the retort from the sudden concussions to which the boiling 
acid gives rise. Dr. Ure recommends that a retort of the capacity of from two to 
four quarts be used in distilling a pint of acid. This is connected, by means of a 
wide glass tube three or four feet long, with a receiver surrounded with cold water. 
All the vessels must be perfectly clean, and no luting employed. The retort is then 
gradually heated by a small furnace of charcoal, or, what is better, by means of a 
sand-bath, the retort being buried in the sand up to the neck. It is useful to put 
into the retort a few sharp-pointed pieces of glass, slips of platinum foil, or clay 
tobacco-pipe tubes, with the view of diminishing the shocks produced by the acid 
vapor. The distilled product ought not to be collected until a dense grayish white 
vapor is generated, the appearance of which is a sign that the pure concentrated 
acid is coming over. If this vapor should not immediately appear, it shows that 
the acid subjected to distillation is not of full strength; and the distilled product, 
until this point is attained, will be an acid water. In the distillation of sulphuric 
acid, M. Lembert uses fragments of the mineral called quartzite, instead of pieces of 
glass or platinum foil. After atime the fragments get worn, and must be changed. 

What is said above relates to the mode of preparing common sulphuric acid; but 
there is another kind, known on the continent of Europe by the name of the fuming 
sulphuric acid of Nordhausen, so called from its properties, and a place in Saxony 
where it is largely manufactured. This acid is obtained by distilling dried sulphate 
of iron in large stoneware retorts, heated to redness, and connected with receivers 
of glass or stoneware. The fuming acid distils over, and ferric oxide is left in 
the form of colcothar or polishing rouge, a material used for polishing metals, par- 
ticularly gold and silver. The formula usually given to this product is H,S,0, or 
H,SO,-+ S0O,. This would demand about 45 per cent. of sulphuric oxide or SO,. In 
fact, the so-called Nordhausen acid seldom contains more than 10 per cent. of SO,, 
and to obtain that, demanded by the formula a re-distillation is necessary. This 
product is semi-solid, and is now obtainable in commerce put up in sealed glass 
flasks. Its sale has been largely curtailed lately owing to the introduction into com- 
merce of the anhydride under the name of Solid Sulphuric Acid. When moisture is 
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rigidly excluded, the acid has little action on metals, and it is put up in soldered boxes 
of tinned sheet-iron; it is used largely in the arts in the manufacture of artificial 
alizarin. Persulphuric Oxide, 8,0,, may be obtained in solution by carefully mixing 
chlorine water with strong sulphuric acid. (Journ. de Pharm et Chim., 1878, p. 168.) 
Properties. Sulphuric acid (hydrogen sulphate), commonly called oil of vitriol, 
is a dense, colorless, inodorous liquid, of an oily appearance, and strongly corrosive. 
On living tissues it acts as a powerful caustic. It unites with water in all propor- 
tions, and much heat is evolved on the mixture of the two fluids. When pure, and 
as highly concentrated as possible, as manufactured in leaden chambers, its sp. gr. 
is 1-840 (1:8485, Ure), a fluidounce weighing a small fraction over 14 drachms. 
If its density exceed this, the presence of sulphate of lead or other impurity may be 
inferred. Kohlrausch (Pogg. Ann. Erganzungs, Bd. viii. p. 675, Lunge) found 
the sp. gr. of pure sulphuric acid, real hydrate, to be 1:8342, and believes that a 
higher sp. gr. than this is due to impurities (probably lead sulphate). The commer- 
cial acid is seldom of this strength. According to Mr. Phillips, it has generally the 
sp. gr. 1:8433, and this is about the strength of the Br. acid, of which the sp. gr. 
is stated to be 1843. The sp. gr. of the officinal acid is permitted to be 1-840, 
slightly less than that of U.S. P. 1870, which was 1-843. There is no doubt that 
a thorough investigation should be made to reconcile the discordant views of inves- 
tigators on this question of specific gravity, and to ascertain the truth. The strong 
acid boils at 327° C. (620° F’.), and freezes at —26° C. (—15° F.). When diluted, 
its boiling point is lowered. When of the sp. gr. 1°78, it deposits crystals of the 
formula H,SO, -+ H,O at about 0° C. (82° F.), and hence it is hazardous for manu- 
facturers to keep an acid of that strength in glass vessels in cold weather, as they 
are liable to burst. With salifiable bases it forms a numerous class of salts, called 
sulphates. It acts powerfully on organic bodies, whether vegetable or animal, de- 
priving them of the elements of water, developing charcoal, and turning them black. 
A small piece of cork or wood, dropped into the acid, will on this principle render 
it of a dark color. It absorbs water with avidity, and is used as a desiccating agent. 
It has been ascertained by Professors W. B. and R. E. Rogers to be capable of ab- 
sorbing 94 per cent. of carbonic acid gas, a fact having an important bearing on 
analytical operations. When diluted with distilled water, it ought to remain limpid; 
and, when heated sufficiently in a platinum spoon, the fixed residue should not exceed 
one part in 400 of the acid employed. When present in small quantity in solution, 
it is detected unerringly by chloride of barium, which causes a precipitate of sulphate 
of barium. The most usual impurities in it are arsenious acid and sulphate of lead; 
the former derived from the presence of arsenides in the pyrites, where that has been 
used in the production of the sulphurous oxide; the latter from the leaden boilers 
in which the acid is concentrated. Sulphate of sodium or of magnesium is said to 
have been added to increase its specific gravity. ‘ When heated on platinum foil, 
it is vaporized without leaving a residue. If the Acid be warmed with sugar, it 
blackens the latter; if diluted with 5 volumes of water, the liquid yields, with test-solu- 
tion of chloride of barium, a white precipitate insoluble in hydrochloric acid.” UW. S. 
Occasionally nitre is added to render dark samples of acid colorless. This addition 
gives rise to the impurity of sulphate of potassium. These impurities often amount 
to 3 or 4 per cent. The commercial acid cannot be expected to be absolutely pure; 
but, when properly manufactured, it should not contain more than one-fourth of 1 
per cent. of impurity. The fixed impurities are discoverable by evaporating a por- 
tion of the acid, when they will remain. If sulphate of lead be present, the acid will 
become turbid on dilution with an equal bulk of water. This impurity is not de- 
tected by sulphuretted hydrogen, unless the sulphuric acid be saturated with an 
alkali. If only a scanty muddiness arise, the acid is of good commercial quality. 
Other impurities occur in the commercial sulphuric acid. The several oxides of 
nitrogen are always present in greater or less amount. They may be detected by 
gently pouring a solution of ferrous sulphate over the commercial acid in a tube, when 
the solution, at the line of contact, will acquire a deep red color, due to the liberation 
of nitrogen tetroxide. Another method is to pass into tincture of guaiac the gases 
proceeding from the suspected acid heated with iron filings. If nitrogen tetroxide 
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be present, the tincture becomes blue. The commercial acid, however, is not to be 
rejected unless the test shows the presence of nitrogen tetroxide in unusual quantity. 
Nitrogen tetroxide is an injurious impurity when the sulphuric acid is employed in 
the manufacture of hydrochloric acid, which is decomposed by the nitrogen tetroxide 
with evolution of chlorine. To remove this impurity it was recommended by Wack- 
enroder, before distilling it, to heat the acid with a little sugar. This and the N,O, 
mutually decompose each other, and the products are dissipated by heat. For the 
removal of the nitrogen acids generally, Dr. J. Lowe recommends the addition, to 
the heated sulphuric acid, of small portions of dry oxalic acid, so long as it exhibits 
a yellow tinge. The oxalic acid is decomposed into carbonic acid and oxide, the latter 
of which, in becoming carbonic acid, deoxidizes and destroys the nitrogen acids. 
A slight excess of oxalic acid produces no harm, as it is immediately decomposed. 
Perhaps a better method of getting rid of these acids is to distil with a little sulphate 
of ammonium. When sulphate of potassium is fraudulently introduced into the acid 
to increase its density, it may be detected by saturating the acid with ammonia, and 
heating to redness in a crucible; when sulphate of ammonium will be expelled, and 
the sulphate of potassium left. 

Arsenic is sometimes present in sulphuric acid. In consequence of the high price 
of Sicilian sulphur, most English manufacturers have employed iron pyrites for the 
purpose of furnishing the necessary sulphurous acid in the manufacture of oil of 
vitriol. As the pyrites usually contains arsenic, it happens that the sulphurous acid 
fumes are accompanied by arsenious oxide, and thus the sulphuric acid becomes 
contaminated. From 22 to 35 grains of arsenious acid have been found in 20 
fluidounces of oil of vitriol, of English manufacture, by Dr. G. O. Rees and Mr. 
Watson, and a still larger proportion by Mr. J. Cameron, of South Wales. To de- 
tect this impurity, the acid, previously diluted with five or six measures of distilled 
water, must be examined by Marsh’s test. (See Acidum Arseniosum.) But a more 
easy method, said to be nearly as delicate, is that of Bettendorff. A little stannous 
chloride is treated, in a shallow dish, with pure hydrochloric acid (sp. gr. 1:12) until 
dissolved. The suspected sulphuric acid is then added, drop by drop, to the solu- 
tion, the vessel being shaken on each addition. Considerable heat will be produced, 
and the liquid, if no arsenic be present, will remain clear; but, if the acid be in 
the slightest degree contaminated with the poison, first a yellow, then a brown, and 
finally a dark grayish brown color will appear, and the liquid become turbid. (WV. &., 
April, 1873, p. 367.) To separate the arsenious acid, Dr. J. Lowe recommends 
that the concentrated sulphuric acid should be gently heated in a flat dish, in a 
place where the fumes may be carried off, and then treated with small quantities of 
finely powdered chloride of sodium, constantly stirred in with a glass rod. By the 
reaction between the arsenious acid and disengaged hydrochloric acid, ter-chloride of 
arsenic is furmed, which, being volatile, is separated by the heat. The heat is after- 
wards continued, to expel the excess of hydrochloric acid. This mode of purifica- 
tion introduces into the oil of vitriol a little sulphate of sodium. Buchner proposes 
a similar process; instead of chloride of sodium, employing hydrochloric acid, or a 
stream of the acid gas. This plan does not introduce sulphate of sodium into the 
acid; but is less convenient than that of Lowe, and, when the aqueous hydrochloric 
acid is used, tends to weaken the oil of vitriol by introducing water. Experience, 
however, has shown that neither plan can be entirely relied on. An excess of sul- 
phuric acid is said to prevent the formation of the chloride of arsenic. (See A. J. 
P., 1860, p. 88.) For other methods of detecting arsenic in sulphuric acid, see 
N. R.,1876, p. 297; 1880, p.101. The sulphuric acid manufactured in the United 
States, being usually made from Sicilian sulphur, seldom contains arsenic. Dupas- 
quier states that tin is sometimes present in commercial sulphuric acid, derived from 
the solderings of the leaden chambers; but this could scarcely happen now, as care 
is taken to avoid soldering, and to effect the union of the metal by fusion by means 
of the blow-pipe. It may be discovered by sulphuretted hydrogen, which precipi- 
tates sulphide of tin, convertible by nitric acid into the white insoluble stannic 
oxide. Should the precipitate be the mixed sulphides of arsenic and tin, the former 
would be converted by nitric acid into arsenic acid, and dissolved, and the latter 
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into insoluble stannic oxide and left. Another impurity occasionally existing in 
French sulphuric acid is selenium, supposed to be derived from copper pyrites some- 
times substituted for sulphur in the manufacture of the acid. For the mode of de- 
tecting and separating this impurity, see the Journal de Pharmacie (1872, p. 42). 
‘To neutralize 2-45 Gm. diluted with about 10 volumes of water, should require 
not less than 48 C.c. of the volumetric solution of soda.” U. S. As ordered by the 
Br. Pharmacopceia, “50-6 grains by weight, mixed with distilled water, require for 
neutralization 1000 grain-measures of the volumetric solution of soda.” Br. For a 
very delicate method of detecting sulphurous acid and the oxides of nitrogen in sul- 
phuriec acid, see Mr. Robert Warrington, Chem. News (Feb. 14, 1868). 

Tests. ‘On pouring the acid into 4 volumes of alcohol, no precipitate should 
be formed (lead). If there be carefully poured upon it, in a test tube, a layer 
of freshly prepared test-solution of ferrous sulphate, no brownish or reddish zone 
should appear at the line of contact of the two liquids (nitric acid). When 
diluted with 10 volumes of water, no precipitate should be formed by the addi- 
tion of an aqueous solution of sulphate of silver (hydrochloric acid), nor by hydro- 
sulphuric acid (lead, arsenic, copper), nor by excess of water of ammonia (iron) ; 
nor should this liquid, containing excess of ammonia, leave any fixed residue on 
evaporation and gentle ignition (non-volatile metals). When considerably diluted 
and treated with test zinc, it evolves a gas which should not blacken paper mois- 
tened with test-solution of nitrate of silver (arsenious or sulphurous acid). To 
neutralize 2°45 Gm. of Sulphuric Acid, diluted with about 10 volumes of water, 
should require not less than 48 C.c. of the volumetric solution of soda.” U.S. 

The following table by Kolb shows how much hydrated sulphuric acid of the 
standard specific gravity and of oxide (SO,) is contained in acid of any given density. 


Kolb’s table of Percentage and Specific Gravity of Sulphuric Acid. 

















100 Parts contain at 15° C. (59° F.) 100 Parts contain at 15° C, (59° F.) 
Specific Specific 
Gravity. Gravity. 

H280,. S03. H,S04. S03. 

1-000 0°9 0°7 1°308 40°2 32°8 

1:007 1°9 1°5 1°320 41°6 33°9 

1:014 2°8 2°3 1°332 43°0 35°1 

1°022 3°8 3°1 1°345 44°4 36°2 
1-029 A°8 3°9 1°357 45°5 
1°037 5°8 A4'7 1°370 46°9 
1°945 6°8 5°6 1°383 48°3 
1°052 7°8 6°4 1°397 49°8 
1-060 8°8 7°2 1°410 51°2 
1°067 9°8 8°0 1°424 52°6 
1°075 10°8 8°8 1°438 54°0 
1:083 11°9 9°7 1°453 55°4 
1:091 13°0 10°6 1°468 56°9 
1:100 14-1 11°5 1°483 58°3 
1'168 15°2 12°4 1°498 59°6 
1°116 16°2 13°2 1°514 61°0 
1125 Ags 14°1 1°530 62°5 
1:134 18°5 15°1 1°540 64°0 
1°142 19°6 16:0 1°563 65°5 
17152 20°8 17°0 1°580 67°0 
1°162 22°2 18-0 1:597 68°6 
1171 23°3 19°0 1°615 70°0 
1°180 24°5 20°0 1°634 71°6 
1:190 25°8 21:1 1°652 (32 
1°200 27°1 22'1 1:671 T4°7 
1-210 28°4 23°2 1:691 76°4 
| 3-220 29°6 24-2 L711 78° 
1°231 31:0 25°3 1°732 79°9 
1°241 32°2 26°3 1-753 81°7 
1°252 33°4 27°3 1774 84°1 
1°263 34°7 28°3 1°796 86°5 
1:274 36°0 29°4 1°819 89°7 
1°285 37°4 30°5 1°842 100-0 

1°297 38°8 31°7 | 
| 
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Composition. The hydrated acid of the sp. gr. 1842 (1:8485, Ure) consists of 
one mol. of oxide 80, and one mol. of water 1898 mol. wt. As the hydrogen 
acts the part of a metal in the compound, the systematic name would be hydrogen 
sulphate. The oxide consists of one atom of sulphur 32, and three atoms of oxygen 
48=80. The ordinary commercial acid consists, according to Phillips, of one 
mol. of oxide, and one and a quarter mol. of water. The hydrated acid of Nord- 
hausen has a density as high as 1°89 or 1:9, and consists of two mols. of oxide, 
and one mol. of water (280,-+ H,O). This acid is particularly adapted to the 
purpose of dissolving indigo for dyeing the Saxon blue. When heated gently in a 
retort, connected with a dry and refrigerated receiver, sulphuric oxide or anhydride 
distils over, and the common monohydrated acid remains behind. In performing 
this operation, much difficulty from concussion is avoided, and the product of 
oxide increased, by introducing a coil of platinum wire into the retort. The oxide 
may also be obtained by the action of phosphoric oxide on concentrated sulphuric 
acid, according to the method of Ch. Barreswil. The mixture must be made in a 
refrigerated retort, and afterwards distilled by a gentle heat into a refrigerated re- 
ceiver. Sulphuric oxide (solid sulphuric acid) under 18° C. (64° F.) is in small 
colorless crystals, resembling asbestos. It is tenacious, difficult to cut, and may be 
moulded in the fingers like wax, without acting on them. Exposed to the air, it 
emits a thick opaque vapor of an acid smell. Above 18° C. (64° F.) it is a liquid, 
very nearly of the density 2. 

Medical Properties. For the therapeutic powers and uses of sulphuric acid, when 
administered internally, see Acidum Sulphuricum Dilutum. Externally it is some- 
times employed as a caustic; but, from its liquid form, it is very inconvenient for 
that purpose, and should be applied with caution. A plan, however, has been 
proposed by Prof. Simpson by which it becomes very manageable. ‘This consists in 
mixing it with dried and powdered sulphate of zinc sufficient to give it a pasty con- 
sistence. Michel's Paste consists of strong sulphuric acid three parts, and finely pow- 
dered asbestos one part, thoroughly rubbed together. When mixed with saffron to 
the consistence of a ductile paste, Velpeau found it a convenient caustic, not liable 
to spread or be absorbed, and producing an eschar which is promptly detached. 
It is sometimes incorporated with charcoal. It is used also as an ointment, mixed 
with lard, in the proportion of a drachm to an ounce, in swellings of the knee-joint 
and other affections. Charpie, corroded by it, is a good application to gangrene. 

Toxicological Properties. ‘The symptoms of poisoning by this acid are the fol- 
lowing. Burning heat in the throat and stomach, extreme fetidness of the breath, © 
nausea and excessive vomitings of black or reddish matter, excruciating pains in the 
bowels, difficulty of breathing, extreme anguish, a feeling of cold on the skin, great 
prostration, constant tossing, convulsions, and death. Sometimes there is no pain 
whatever in the stomach ; sensibility being apparently destroyed by the violence of 
the caustic action. The intellectual faculties remain unimpaired. Frequently the 
uvula, palate, tonsils, and other parts of the fauces are covered with black or white 
sloughs. The treatment consists in the administration of large quantities of mag- 
nesia, or, if this be not at hand, of solution of soap. The safety of the patient de- 
pends upon the greatest promptitude in the application of the antidotes. After the 
poison has been neutralized, mucilaginous and other bland drinks must be taken — 
freely. According to Dr. Geoghegan, the acid may be detected, after death, in the 
blood and the parenchymatous viscera, especially the liver. It is found, not as a 
sulphate, but combined severally with the coloring matter and tissues. 

The holes burnt in linen by sulphuric acid, so long as the texture is undisturbed, 
are distinguished from those produced by red-hot coals, by the paste-like characters 
of their edges. 

Uses in the Arts. Sulphuric acid is more used in the arts than any other acid. 
It is employed to obtain many of the other acids; to extract soda from common 
salt; to make alum and sulphate of iron, when these salts command a good price, 
and the acid is cheap ; to dissolve indigo ; to prepare skins for tanning; to prepare 
phosphorus, chlorinated lime, sulphate of magnesium, ete. The arts of bleaching 
and dyeing cause its principal consumption. 
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Pharm, Uses. In preparing Acidum Citricum, Br.; Acidum Hydrochloricum, 
Br.; Acidum Hydrocyanicum Dilutum; Acidum Tartaricum, Br.; Chloroformum, 
Sr.; Chloroformum Purificatum, U. S.; Ferrum Redactum, Br.; Pyroxylon, U. S.; 
Sodze Phosphas, Br.; Sodze Valerianas, Br.; Spiritus Altheris Nitrosi. 

Of. Prep. Acidum Sulphuricum Aromaticum; Acidum Sulphuricum Dilutum ; 
Acidum Sulphurosum ; Beberize Sulphas, Br.; CupriSulphas, Br.; Ferri Sulphas; 
Ferri Sulphas Granulata, Br.; Hydrargyri Sulphas, Br.; Liquor Ferri Persulphatis, 
Br.; Liquor Ferri Subsulphatis, % S.; Liquor Ferri Tersulphatis, U. S.; Zinci 
Sulphas, Br. 


ACIDUM SULPHURICUM AROMATICUM. U.8., Br. Aromatic 
Sulphuric Acid. 
(AQ’'I-DUM SUL-PHU’RI-CUM AR-0-MAT'I-CUM.) 
Tinctura Aromatica Acida, P. G.; Elixir Vitrioli Mynsichti G.; Elixir of Vitriol; Elixir vi- 


triolique, Teinture (alcoolé) aromatique sulphurique, /’r.; Saure Aromatische Tinctur, Mynsicht’s 
Elixir, G. 


“Sulphuric Acid, two hundred parts [or two fluidounces]; Tincture of Ginger, 
forty-five parts [or one fluidounce] ; Oil of Cinnamon, one part [or eight minims] ; 
Alcohol, @ sufficient quantity, To make one thousand parts [or twenty fluidounces}. 
Add the Sulphuric Acid gradually to seven hundred (700) parts [or fourteen fluid- 
ounces] of Alcohol, and allow the mixture to cool. Then add to it the Tincture 
of Ginger and the Oil of Cinnamon, and afterward enough Alcohol to make the 
product weigh one thousand (1000) parts [or measure twenty fluidounces.]” U. S. 

“Take of Sulphuric Acid three fluidounces, or 2419 grains by weight; Rectified 
Spirit two pints [Imperial measure]; Cinnamon Bark, in coarse powder, two ounces 
[avoirdupois]; Ginger, in coarse powder, one ounce and a quarter [av.]. Mix the 
Sulphuric Acid gradually with the Spirit, add the Cinnamon and Ginger, maccrate 
for seven days, agitating frequently, then filter.” Br. 

“Tt should be preserved in glass-stoppered bottles. Aromatic Sulphuric Acid has 
the sp. gr. 0°955, and contains about 20 per cent. of officinal Sulphuric Acid, partly 
in the form of Ethyl-sulphuric Acid. On diluting 9:8 Gm. of Aromatic Sulphuric 
Acid with 20 volumes of Water, and filtering, the filtrate (with washings) should 
require for complete neutralization not less than 36 C.c. of the volumetric solution 
of soda.” U.S. 

The U.S. acid is somewhat stronger than that of the British Pharmacopeeia, and 
a very different preparation. The British has the sp. gr. 0°927; and ‘6 fluidrachms 
[Imp. meas.] or 304-2 grains by weight of it require for neutralization 830 grain- 
measures of the volumetric solution of soda, corresponding to 10:91 per cent. of 
anhydrous sulphuric acid. Six fluidrachms [Imp. meas.], therefore, correspond to 
33-2 grains of anhydrous acid.” Br. 

A very important, and we think improper, change has been made in this prepara- 
tion by the late Committee of Revision U.S. P. 1880, who have adopted the plan 
recommended by Thomas N, Jamieson (A. J. P., 1867, p. 201). This method 
entirely destroys the individuality of Aromatic Sulphuric Acid, and is preferred 
solely on, account of the precipitation of some inert matter which takes place when 
sulphuric acid is brought into contact with the portions of cinnamon bark soluble in 
diluted alcohol ; an objection not sufficient to warrant so radical a change in an old, 
well-known, and much used preparation. 

Properties. Aromatic sulphuric acid of the older Pharmacopceias was of a deep 
reddish brown, but it is a straw-colored liquid when freshly prepared according to 
the direction of the U. 8S. Pharmacopeeia of 1880, of a peculiar aromatic odor, and, 
when sufficiently diluted, of a grateful acid taste. It has been supposed by some 
to contain ethylic ether or sulphovinie acid, its main ingredients justifying such a 
suspicion ; but the late Dr. Duncan, of Edinburgh, who originally held this opinion, 
satisfied himself that the alcohol and sulphuric acid, in the proportions here em- 
ployed, do not generate a single particle of ethylic ether; and Prof. Attfield has 
shown that there is no ethyl-sulphuric acid in the officinal preparation. (P. J. Tr., 
1869, p. 471.) It cannot, however, be viewed merely as a sulphuric acid diluted 
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with alcohol and containing the essential oils of ginger and cinnamon, for the dif- 
ference in odor between fresh and old preparations is quite marked, and a peculiar 
and agreeable ethereal odor is developed by age. 

Medical Properties and Uses. This valuable preparation, commonly called 
elixir of vitriol, is a simplification of Mynsicht’s acid elixir. It is tonic and astrin- 
gent, and affords an agreeable form of sulphuric acid for administration. It acts 
precisely as does the Acidum Sulphuricum Dilutum, The dose is from ten to 
thirty drops (0-6-1:9 C.c.), in a wineglassful of water, repeated two or three times 
aday. Care must be taken that the teeth are not injured. 


Off. Prep. Infusam Cinchonze Flavee, U. S.; Infusum Cinchone Rubre, U.S. 


ACIDUM SULPHURICUM DILUTUM. U.S., Br. Diluted Sulphuric 
Acid. 
(AQ'I-DUM SUL-PHU/RI-CUM DI-LU/TUM.) 

Acide sulphurique dilué, Fr.; Verdiinnte Schwefelsaiure, G. 

“Sulphuric Acid, one part [one fluidounce]; Distilled Water, nine parts [six- 
teen and a half fluidounces]. Pour the Acid gradually, with constant stirring, 
into the Distilled Water, and preserve the product in glass-stoppered bottles. 
Diluted Sulphuric Acid contains 10 per cent. of officinal Sulphuric Acid, and has 
the sp. gr. 1:067 nearly. It should respond to the same reactions and tests as 
Sulphuric Acid. To neutralize 9°8 Gm. of diluted sulphuric acid should require 
19-2 to 20 C.c. of the volumetric solution of soda.” U.S. 

“Take of Sulphuric Acid 7 fluidounces [Imperial measure]; Distilled Water a 
sufficiency. Dilute the Acid with 77 fluidounces of the Water, and when the mix- 
ture has cooled to 60° add more Water, so that it shall measure 833 fluidounces. 
Or as follows: 

“Take of Sulphuric Acid 1350 grains; Distilled Water a sufficiency. Weigh the 
Acid in a glass flask, the capacity of which, toa mark on the neck, is one pint [ Imp. 
meas. |, then gradually add Distilled Water until the mixture, after it has been shaken 
and cooled to 60°, measures a pint [Imp. meas.]. Sp. gr. 1:094. Six fluidrachms 
(Imp. meas. ] or 359 grains by weight require for neutralization 1000 grain-measures 
of the volumetric solution of soda, corresponding to 10-14 per cent. of anhydrous 
sulphuric acid. Six fluidrachms, therefore, correspond to 40 grains of the anhydrous 
acid (one eq. of SO,).” Br. 

This preparation is sulphuric acid diluted to such an extent as to make it con- 
venient for prescription. It is not exactly coincident in strength as directed in the 
two Pharmacopesias, the U.S. acid being weaker than the British, and slightly 
weaker than that formerly officinal; but the difference is not so great as to be of 
practical importance. The strong acid is added gradually to the water, to guard 
against the too sudden production of heat, which might cause the fracture of the 
vessel. During the dilution, when commercial sulphuric acid is used, the liquid 
becomes slightly turbid, and in the course of a few days deposits a grayish white 
powder, which is sulphate of lead, and from which the diluted acid should be poured 
off. This noxious salt is thus got rid of; but sulphate of potassium, another im- 
purity in the strong acid, still remains. The presence of a little sulphate of potas- 
sium will do no harm; but, if it should be fraudulently introduced into the strong 
acid to increase its specific gravity, its amount may be ascertained by saturating the 
acid, after dilution, with ammonia, and expelling by a red heat the sulphate of am- 
monium formed. Whatever sulphate of potassium is present will remain behind. 
If the directions of the Pharmacopeeias are strictly carried out, and the kind of 
sulphuric acid is used which is known in commerce as chemically pure, responding 
to the tests given under the head of Acidum Sulphuricum, the officinal manipula- 
tions will be all-sufficient. 

Medical Properties and Uses. Diluted sulphuric acid is tonic, refrigerant, and 
astringent. It is given in typhoid fevers, and often with advantage. In the conva- 
lescence from protracted fevers it acts beneficially as a tonic, exciting the appetite 
and promoting digestion. As an astringent, it is employed in colliquative sweats, 
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passive hemorrhages, and diarrhoeas dependent on a relaxed state of the mucous 
membrane of the intestines, 7.e., in serous diarrhoeas. In 1851, Mr. Buxton, of 
London, called attention to its great value in choleraic diarrhceas ; his assertions have 
received abundant confirmation both in this country and in England. (See Med. Times 
and Gaz., Oct. 1853; Med. and Surg. Rep., ix.199; Phila. Med. Times, iii. 649.) 
In incipient cholera it is an efficient remedy; diluted with water, it may be given 
every twenty minutes in ordinary cases, every quarter of an hour in severe cases. 
For bilious diarrhoea the acid is not a suitable remedy. In calculous affections at- 
tended with phosphatic sediments it is the proper remedy, being preferable to hydro- 
chloric acid, as less apt, by continued use, to disorder the stomach. The dose is from 
ten to thirty drops (0-6-1:9 C.c.), three times a day, in a wineglassful of plain or 
sweetened water. It is added with advantage to infusions of cinchona, the organic 
alkalies of which it tends to hold in solution. As it is apt to injure the teeth, it is 
best taken by sucking it through a glass tube or quill. It is much less used in the' 
. United States than the elixir of vitriol. An elegant form of administration is the 
Compound Infusion of Roses, U.S. 1870. 
Pharm. Uses. Potassee Permanganas, Br. 
; ig tt Atropiz Sulphas, Br.; Beberize Sulphas, Br.; Infusum Rosse Aci- 
um, Br. 


ACIDUM SULPHUROSUM, U.8., Br. Sulphurous Acid. 
(XG'I-DUM sUL-PHU-RO'sUM.) 

Acide sulfureux, Fr. ; Schweflige Siiure, G. 

‘A liquid composed of about 3:5 per cent. of Sulphurous Acid Gas [80,; 64.— 
$0,; 32], and about 96-5 per cent. of Water.” U.S. 

“Sulphuric Acid, fourteen parts [or five fluidounces]; Charcoal, in coarse powder, 
two parts [or one and one-quarter ounces, av.]; Distilled Water, one hundred parts 
[or four pints]. Pour the Acid upon the Charcoal which has been previously intro- 
duced into a glass flask, and mix the two well together. By means of a glass tube 
and well-fitting corks, connect the flask with a wash-bottle, which is one-third filled 
with water, and fitted with a cork having three perforations. Into one of these 
perforations insert a safety tube, which should reach nearly to the bottom of the 
bottle; into the remaining perforation fit a glass tube, and connect it with a bottle 
which is about three-fourths filled by the Distilled Water. This tube should dip 
about an inch below the surface of the water. By means of a second tube con- 
nect this bottle with another bottle containing a dilute solution of carbonate of so- 
dium, to absorb any gas which may not be retained by the distilled water. Having 
ascertained that all the connections are air-tight, apply a moderate heat to the flask 
until the evolution of gas has nearly ceased, and, during the passage of the gas, keep 
the bottle containing the Distilled Water at or below 10° C. (50° F.) by surrounding 
it with cold water or ice. Finally, pour the Sulphurous Acid into glass-stoppered, 
dark amber-colored bottles, and keep them in a cool and dark place.” U. S. 

“Take of Sulphuric Acid four fluidounces ; Wood Charcoal, broken into small 
pieces, one ounce; Water two jfluidounces; Distilled Water twenty fluidounces. 
Put the Charcoal and the Sulphuric Acid into a glass flask, connected by a glass tube 
with a wash-bottle containing the two fluidounces of Water, whence a second tube 
leads into an [Imperial] pint bottle containing the Distilled Water, to the bottom 
of which the gas-delivery tube should pass. Apply heat to the flask until gas is 
evolved, which is to be conducted through the Water in the wash-bottle, and then 
into the Distilled Water, the latter being kept cold, and the process being continued 
until the bubbles of gas pass through the solution undiminished in size. The product 
should be kept in a stoppered bottle, in a cool place.” Lr. The strength of this 
preparation has been reduced about one-half: the sulphurous acid of the U.S. P. 
1870 contained about six per cent. of sulphurous acid gas, that now officinal 3-5 per 
cent. In our opinion there was no good reason for the change. 

The processes of the two Pharmacopeeias are essentially the same, and both are 
based upon that of Wittstein, The sp. gr. of the U.S. preparation is about 1-022, 
of the British, 1-04. Of the latter “34-7 grains mixed with an ounce of distilled 
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water and a little mucilage of starch do not acquire a permanent blue color with 
the volumetric solution of todine until 1000 grain-measures of the latter have been 
added.” Br. 

The rationale of the process is simple. When the sulphuric acid (H,SO,) and 
charcoal are heated together, two molecules of the former give up each an atom of 
oxygen to the latter, and there are thus produced sulphurous and carbonic acid gases, 
which, having been first passed through a wash-bottle containing a little water to 
absorb impurities, are received into the distilled water, where the sulphurous acid 
is absorbed, whilst the greater part of the carbonic acid escapes, 4H,SO,-+ C,= 
2CO,-+4H,O-+480,. The excess of sulphurous acid gas which escapes absorp- 
tion is in the U.S. process received into a solution of carbonate of sodium, and 
condensed. In the Br. process the point of saturation is roughly indicated by the 
bubbles formed by the escape of the gas from the distilled water being equal in size 
to those formed in the wash-bottle. If there be any difficulty in getting the solu- 
tion up to the officinal strength, the proportionate amount of sulphuric acid and of 
charcoal should be increased, and care exercised that the gas pass through the 
water in an abundant stream. The direction to keep the acid in well-stoppered 
bottles, in a cool place, is necessary in consequence of the strong tendency of the 
gas to escape and to undergo oxidation. An incidental advantage of the U.S. 
process is the production of sulphite of sodium. Old sulphurous acid often con- 
tains sulphuric acid, which may be nearly all removed by the cautious addition of 
sulphite of barium and the removal by filtration of the precipitated sulphate. 

According to Mr. W. L. Scott (P. J. Tr., Oct. 1869, p. 217), the best results are 
obtained when sulphuric acid containing 75 per cent. of anhydrous acid is em- 
ployed; when a too concentrated acid is used, a part of it is entirely reduced and 
sulphur deposited, while a too dilute acid causes the evolution of sulphuretted hy- 
drogen. The same authority also affirms that a purer gas is obtained by placing a 
little sulphite of lead and a few pieces of charcoal in the wash-bottles. 

Prof. F. C. Calvert gives a process for preparing this acid on a large seale, by 
which he avoids all the inconveniences usually attendant on its manufacture, and 
has prepared thousands of gallons daily of a saturated solution. It consists in burn- 
ing sulphur in a small furnace, and conducting the acid gas through earthenware 
tubes surrounded with water so as to cool them. The gas is then made to ascend 
through a wooden tube 40 feet high and about 4 feet wide, sometimes called a coke 
scrubber, filled with pumice stone previously washed first with hydrochloric acid and 
then with water. <A certain amount of water is introduced into the tube from 
above, which, in its descent, meets and dissolves the gas, and runs out saturated 
from the bottom of the tube into an air-tight reservoir. (P. J. 7'r., xvii. 512.) 
Where sulphurous acid is to be used as a disinfectant, bisulphide of carbon, either 
pure or mixed with petroleum, may be burned in the room to be disinfected. 
Keates (Chem. News, Dec. 8,1876) suggests the use of a suitable lamp. Stevenson 
uses an open copper dish or porcelain capsule, and simply ignites the liquid: care 
should be used, however, as the bisulphide is very inflammable and volatile. 

Properties. The officinal sulphurous acid is a strong solution of sulphurous oxide 
~ gas. ‘The oxide is an irrespirable gas, of a suffocating odor familiar to every one 
as that of burning sulphur, which is converted into it by combustion. If inhaled in 
the concentrated state, it proves fatal. Cold reduces it to a colorless liquid, which, 
according to M. Is. Pierre, boils at 0° C. (82° F.). (Journ. de Pharm., 4e sér., xvii. 
435.) It consists of one volume of sulphur, and two volumes of oxygen (SO,), con- 
densed to two volumes, and has the sp. gr. 2°21, liquefies at —10° C. (14° F.), hasa 
strong acid reaction, extinguishes burning bodies, has the power of bleaching 
many colored substances, and has a strong affinity for oxygen, with which it com- 
bines in the presence of water, forming sulphuric acid. Water at 18° C. (65° F.) 
takes up about 50 volumes of the gas, and the solution has the sp. gr. 1°04. (Brande 
and Taylor.) Liquefied sulphurous acid gas (oxide) is now manufactured by 
Pictet in Geneva, and is sent into commerce in copper cylinders. 

The following table, founded on the researches of Mr. Scott (Pharm. Journ., XL 
218), gives the strength of acids of various specific gravity. 
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Sulphurous acid sometimes exists as an impurity in hydrochloric, acetic, and 
other acids ; according to P. Schweitzer, the minutest quantity may be detected by 
dissolving zine in the suspected acid ; when, if sulphurous acid be present, the odor 
of sulphuretted hydrogen will be at once perceived. (Chem. News, xxiii. 293.) 

Officinal sulphurous acid is a colorless liquid, having the smell of burning sul- 
phur, and a sulphurous somewhat astringent taste. When exposed to the air it 
slowly absorbs oxygen, with the formation of sulphuric acid, and acquires a sour 
taste, and the property of changing vegetable blues to red. When kept in closed 
vessels exposed to the sunlight, a portion of it is decomposed, sulphur being de- 
posited and sulphuric acid formed by the union of the liberated oxygen with 
other portions of the acid. (A. J. P., xii. 352.) It should be entirely volatilized 
by heat. It decolorizes iodine by producing hydriodiec acid, and on this fact is 
based the Br. test before given. It decomposes the bone phosphate of calcium. 

“A colorless liquid, of the characteristic odor of burning sulphur, a very acid, sul- 
phurous taste, and a strongly acid reaction. Sp. gr. 1:022-1:023. By heat it is 
completely volatilized. Litmus paper brought in contact with the acid is at first 
turned red, and afterward bleached. On pouring a few drops of the acid into a 
test tube containing diluted hydrochloric acid and some test zine, a gas is evolved 
which blackens paper wet with solution of acetate of lead. If to 10 C.c. of sul- 
phurous acid there be added 1 C.c. of diluted hydrochloric acid, followed by 1 C.c. 
of test-solution of chloride of barium, not more than a very slight turbidity should 
be produced (limit of sulphuric acid). If 1-28 Gm. of sulphurous acid be diluted 
with 20 volumes of water and a little gelatinized starch be added, at least 14 C.c. 
of the volumetric solution of iodine should be required, before a permanent blue tint 
is developed.” U.S. 

Medical Properties and Uses. Sulphurous acid has been introduced into use in 
consequence of its fatal influence upon the lower forms of animal and vegetable life. 
It is supposed to be thus destructive by its anti-oxygenizing or reducing influence ; 
suffocating organic beings by denying them the oxygen necessary to their existence ; 
but it probably acts also by a physiological property independently of its mere 
chemical effect. It is perhaps by the same property that it prevents fermentation, 
destroying the microscopic organisms essential to that process. In reference to its 
parasiticide property, it was brought before the notice of the profession by Dr. 
Jenner of London; though to Prof. Graham, we believe, belongs the first sugges- 
tion of its applicability to such purposes. In pyrosis and in cases of sarcinee ven- 
triculi it may be taken internally ; but one of the sulphites, as sulphite of sodium, 
is perhaps preferable for the purpose, as it yields the acid always by decomposition 
in the stomach. Dr. Robt. Bird affirms that it is a powerful antipyretic. (Amer. 
Journ. Med. Sci., \viii. 236.) As an external application, it is used in psora, the 
different forms of porrigo, trichosis of the scalp, pityriasis versicolor, and the thrush 
of children,—all parasitic affections, either animalcular or cryptogamous, generally 
yielding to it, if proper care be taken, by previous removal of the scabs or scales, 
to bring it into contact with the morbific cause. The dose for internal use is a 
fluidrachm (3:75 C.c.), largely diluted with water. When locally used it should 
be diluted with two or three measures of water or of glycerin, and applied as a 
lotion, or by cloths wet with it, or in the form of cataplasm, Dr. James Dewar, 
of Kirkaldy, has found very great advantage from the inhalation of sulphurous 
acid, in the form of the fumes of burning sulphur, in typhus and typhoid fevers, 
scarlatina, diphtheria, catarrhal fever, hay fever, gout, and rheumatism. (V. O. Med. 
and Surg. Journ., 1867, p. 523; from Dub. Med. Press, Sept. 5, 1866.) Dr. 
Hjatelin believes that he arrested an epidemic of smallpox by the free use of the 
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acid as a disinfectant. (Brit. Med. Journ., 1871, ii. 519.) According to Rabuteau 
(Neues Repert., xviii. 307), in the system sulphurous acid and the sulphites are 
converted into sulphuric acid and sulphates. 


ACIDUM TANNICUM. U.S., Br. Tannic Acid. 

Cus Ho Og (chiefly) 5 322. (AQ'I-DUM TAN!NI-CUM.) Cog Hi O18; 322. 

Tannin, Digallic Acid, Acidum Gallo-tannicum, Tanninum; Acide tannique, Tannin, J’r.; 
Gerbsiure, Tannin, G. 

The process for preparing Tannic Acid, officinal in U. 8. P. 1870, is as follows: 
“Take of Nutgall, in fine powder, Ether, each, a sufficient quantity. Expose the 
Nutgall to a damp atmosphere for twenty-four hours, and then mix it with sufficient 
Ether, previously washed with water, to form a soft paste. Set this aside, covered 
closely, for six hours; then, having quickly enveloped it in a close canvas cloth, ex- 
press it powerfully between tinned plates, so as to obtain the liquid portion. Reduce 
the resulting cake to powder, and mix it with sufficient Ether, shaken with one-six- 
teenth of its bulk of water, to form again a soft paste, and express as before. Mix 
the liquids, and expose the mixture to spontaneous evaporation, until it assumes a 
syrupy consistence ; then spread it on glass or tinned plates, and dry it quickly in a 
drying closet. Lastly, remove the dry residue from the plates with a spatula, and 
keep it in a well-stopped bottle.” U. S.* 

The British Pharmacopoeia has abandoned its former process, and adopted a new 
one in close conformity with the above, both being essentially the process of Lecon- 
net, modified by Dominé, which has been substituted, in the existing Pharmacopeeias, 
for that of Pelouze previously employed in both. 

While the Pelouze process yields the tannic acid probably in a somewhat purer 
state than Leconnet’s, it is less easy of performance, and much less productive; and 
the product of the existing formula is sufficiently pure for all practical purposes. 
The addition of a little alcohol, 8 per cent. for example, to the ethereal menstruum, 
still further increases the product, and, we are informed, is practised to a consider- 
able extent; but we doubt the propriety of this deviation from the directions 
given in the process, as the resulting product may not be in all respects identical. 
There appear to be two coloring principles in galls, one soluble in ether and not in 
alcohol, the other in alcohol and not in ether. Hence, while the tannic acid, in 
whichever way procured, is yellowish, that obtained by ether has a greenish tint, 
while that obtained by the addition of alcohol is slightly brownish. In consequence 
of the mode in which the acid is dried, in thin layers, on tinned or glass plates, and 
equally exposed to heat above and below, it froths up on the escape of the ether, 
and concretes in a soft, cellular, friable form, which is strikingly characteristic of 
the preparation made in strict accordance with the formula, 

From a superficial examination of this process, it might appear that the result 
can be nothing more than an ethereal extract; but it is necessary that the ether 
employed. should contain water, as it is directed to be washed ; and yet the quantity 
of water is so small that it can ‘hardly operate by its mere solvent power. ‘The cir- 
cumstances attendant upon the process of Pelouze afford the means of a satisfactory 
explanation, which was first suggested by M. Beral. In this, the powdered galls are 
submitted to percolation by watered ether, and the liquid which passes separates 
into two layers, a heavier which sinks to the bottom and a lighter which floats upon 
the surface. It is the heavier which contains the tannic acid, and from which it is 
obtained by evaporation. The most probable explanation is that ether, water, and 
tannic acid unite to form a definite compound, in which the affinities are too feeble 
to resist the tendency of the ether to rise in vapor, and which is, therefore, decom- 
posed ‘by its evaporation. The proportion of the menstruum to the gulls is very 
small, much smaller than would be employed to obtain an extract; and the whole or 


* For the preparation of tannin from Chinese galls, Oscar Rothe proposes the following as a 
superior ‘process. Macerate eight parts of the powdered galls with twelve of ether and three of 
strong alcohol for two days, decant, renew the menstruum, and finally express. Mix the liquids, 
and after standing decant from the sediment, add twelve parts of water, recover the alcohol and 
ether by distillation, rapidly filter the aqueous solution, and quickly evaporate by means of a steam 
bath; dry, and pulverize the residue. (A. J. P., xlii. 403.) 
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nearly the whole of both liquids is probably occupied in the formation of the definite 
compound referred to, thus leaving little or none to act merely as solvents. Hence 
the exclusion from the resulting acid, in great measure, of the other soluble con- 
stituents of the galls; and the slight amount of impurity really present in the acid 
is probably owing to the action of that small quantity of the menstruum not occu- 
pied in forming the liquid compound. Opinion is not altogether united in this 
explanation; but it is that which appears to us the best to account for the 
phenomena of the case, It has been stated that the tannic acid obtained by either 
of the officinal processes has a more or less yellowish tint. From this, according 
to F. Kummel, it may be freed by the percolation, through recently ignited animal 
charcoal, of its solution in a mixture of ether and alcohol. It has, too, a slight odor, 
which, according to Prof. Procter, is derived from a volatile odorous principle ex- 
isting in galls, which he succeeded in separating from the acid by the action of 
benzol. From 30 to 35 per cent. of tannic acid is obtained from galls by Pelouze’s 
method ; while that of Leconnet is said to yield 60 per cent. 

The term tannin was originally applied to a principle or principles existing in many 
vegetables, having a very astringent taste, and the property of producing a white 
flocculent precipitate with solution of gelatin, and a black precipitate with ferric salts, 
As obtained, however, from different plants, it was found to exhibit some difference 
of properties ; and chemists have recognized two kinds, one existing in oak hark, 
galls, etc., distinguished by producing a bluish-black precipitate with ferric salts, 
and the other existing in Peruvian bark, catechu, etc., aud characterized by pro- 
ducing a greenish black or dark olive precipitate with the same salts. ‘The former 
is the one which has received most attention, and from an examination of which the 
characters of tannin have generally been given. It is the substance described in this 
article. It will probably be found that the latter is essentially distinct from the 
tannin of galls, and different in different vegetables. One striking peculiarity of the 
tannin of galls is its facility of conversion into gallic acid, which is wanting in the 
other varieties. Since the publication of the experiments of M. Pelouze in relation 
to tannin, this substance has been universally admitted to rank with the acids, and 
is now, therefore, denominated tannic acid. The ordinary variety procured from 
galls is called, for the sake of distinction, gallotannic acid. According to Petten- 
kofer, it is found only in perennial plants, indicating some relation to the production 
of woody fibre. (Buchner’s Neues Repert., iii. 74-76.) KR. Wagner (Bull. Soe. 
Chim., 1866, ii. 461) divides tannin into two great classes, pathological, found only 
in diseased vegetable tissue, as gallotannic acid, ete.; and physiological, occurring in 
leaves, bark, wood, etc., in a natural state, as quercitannic acid, ete. 

Properties. Pure tannic acid is solid, uncrystailizable,* white or slightly yellow- 
ish, iuodorous,t without bitterness, very soluble in water, much less soluble in alcohol 
and ether, especially when anhydrous, and insoluble in the fixed and volatile oils, 
It may be kept unchanged in the solid state; but its aqueous solution, when exposed 
to the air, gradually becomes turbid, and deposits a crystalline matter, consisting 
chiefly of gallic acid. During the change, oxygen is absorbed, and an equal volume 
of carbonic acid disengaged. But, according to M. KE. Robiquet, this change does 
not always take place, and, when it does happen, is ascribable to the presence of pec- 
tase in the tannin. If the solution of tannic acid be boiled for a long time, the 
pectase loses its property of acting as a ferment, and the solution may be kept in- 
definitely without change. (Journ. de Phurm., Avril, 1853, p. 246.) 


# E, Schering has put upon the market a “crystalloid” tannin which has a very deceptive ap- 
pearance, leading a careless observer to believe that tannin is crystallizable. It is produced by 
dropping a small portion of a concentrated solution a distance of about 16 feet through a warmed 
atmosphere, upon a revolving cylinder. It is thus practically spun into threads more or less fine, 
which are afterwards scraped carefully off the cylinder. (Neueste Erjind. und Erfahr., 1880.) 

+ Commercial tannic acid often has a decided odor, which Prof. Procter, after a practical in- 
vestigation, believed to be owing chiefly to the presence of the odorous principle of the galls, 
though sometimes to matter derived from the ether with which it is prepared. (A. J. P., 1865, 
p- 53.) According to M. Heinz, the odor is due to a greenish resinous principle, which may 
be separated by dissolving the acid in twice its weight of hot water, adding one-fourth part of 
ether, agitating slowly, allowing the coagulated coloring matter to precipitate, filtering, and evap-~ 
orating. (Journ. de Pharm., xv. 308.) 
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The Pharmacopeia thus describes Tannic Acid: “ light-yellowish scales, perma- 
nent in the air, having a faint, peculiar odor, a strongly astringent taste, and an acid 
reaction. Soluble in 6 parts of water and 0-6 part of alcohol at 15° C. (59° F.). 
Very soluble in boiling water and in boiling alcohol; also soluble in 6 parts of gly- 
cerin; sparingly soluble in absolute alcohol, freely in diluted alcohol ; moderately in 
washed ether; and almost insoluble in absolute ether, chloroform, benzol, and benzin. 
When heated on platinum foil, it is completely volatilized. With solution of ferric 
chloride, Tannic Acid forms a bluish-black ink. In aqueous solution it causes pre- 
cipitates with alkaloids, gelatin, albumen, gelatinized starch, and solution of tartrate 
of antimony and potassium (distinction from gallic acid).” U.S. 

Exposed to heat, tannic acid partly melts, swells up, blackens, takes fire, and burns 
with a brilliant flame. Thrown on red-hot iron, it is entirely dissipated. Its solu- 
tion reddens litmus, and it combines with most of the salifiable bases. It forms with 
potassa a compound but slightly soluble, and is, therefore, precipitated by this alkali 
or its carbonates from a solution which is not too dilute, though a certain excess of 
alkali will cause the precipitate to be redissolved. Its combination with soda is much 
more soluble; and this alkali affords no precipitate, unless with a very concentrated 
solution of tannic acid. With ammonia its relations are similar to those with po- 
tassa. Lime and magnesia, added in the state of hydrates, form with it com- 
pounds of little solubility. The same is the case with most of the metallic oxides, 
when presented, in the state of salts, to a solution of the tannate of potassium. 
Many of the metallic salts are precipitated by tannic acid even in the uncombined 
state, especially those of lead, copper, silver, uranium, chromium, mercury, teroxide 
of antimony, and stannous oxide. With ferric salts it forms a black precipitate, 
which is a compound of tannic acid and the iron, and is the basis of ink. It 
does not disturb the solutions of the pure salts of ferrous oxide. Several of the 
alkaline salts precipitate it from its aqueous solution, either by the formation of 
insoluble compounds, or by simply abstracting the solvent. Chlorate of potassium 
when rubbed up with it explodes with great violence, and several serious accidents 
have occurred during the attempt to dispense such a mixture. 

Tannic acid unites with all the vegetable alkaloids, forming compounds which are for 
the most part of a whitish color, and but very slightly soluble in water; though they 
are soluble in the vegetable acids, especially acetic, and in alcohol. In this latter 
respect they differ from most of the compounds which tannic acid forms with other 
vegetable principles. On account of this property of tannic acid, it has been employed 
as a test of the vegetable alkaloids; and it is so delicate that it will throw down a 
precipitate from their solution, even when too feeble to be disturbed by ammonia. 

It has an affinity for several acids, and when in solution affords precipitates with 
sulphuric, nitric, hydrochloric, phosphoric, and arsenic acids, but not with oxalic, 
tartaric, lactic, acetic, or citric. The precipitates are considered as compounds of 
tannic acid with the respective acids, and are soluble in pure water, but insoluble in 
water with an excess of acid. Hence, in order to insure precipitation, it is necessary 
to add the acid in excess to the solution of tannic acid. Strecker, however, denies 
that the precipitates are compounds of the tannin with the acid, and maintains 
that they are tannin imbued with free acid. (Chem. Gaz., No. 287, p. 370.) 

When tannic acid, iodine, and water are mixed, a reaction takes place, by which 
the water is decomposed ; its hydrogen forming with the iodine hydriodic acid, which 
combines with a portion of the tannic acid and remains in solution; while the oxy- 
ven of the water combines with another portion of the tannic acid, to form a com- 
pound, which, being insoluble, is precipitated. The iodized solution thus obtained 
is capable of dissolving more iodine, and holding it in permanent solution, however 
much diluted. (Socquet and Guilliermond, Journ. de Pharm., xxvi. 280.) Iodine 
in a liquid containing tannic acid cannot be detected by starch ; but if the liquid is 
placed in a watch-glass, sulphate of iron added, and the glass covered with a starched 
at tannate of iron being precipitated, the blue color soon appears. (A. J. P., xlvii. 
398. 

Griessmayer (Zeitschr. f. Chemie, 1873) proposes atest for tannin and free alka- 
lies. On mixing a drop of a solution of tannin with 1 C.c. of z45 normal solution 
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of iodine, the reddish color of the iodine solution instantly disappears; if one drop 
of solution of ammonia be now added (previously diluted with ten times its bulk of 
water), a brilliant red color is produced which is quite permanent. 

Tannic acid precipitates solutions of starch, albumen, and gluten, and forms with 
gelatin an insoluble compound, which is the basis of leather., 

Its ultimate constituents are carbon, hydrogen, and oxygen; and its formula, 
according to Liebig, was C,,H,O,,. Mulder, however, considered it isomeric with 
gallic acid, and gave for its formula C,,H,,O,; and both Julius Liwe and Hugo 
Schiff confirmed the correctness of this formula. (A. J. P., xxv. 223; xlvii. 208.) 
Strecker looked upon it as a compound of gallic acid and glucose, the latter of 
which is destroyed in the spontaneous change that moistened galls undergo by 
time. (See Acidum Gallicum.) M. E. Robiquet denied the complex nature as- 
cribed to tannic acid by Strecker, and maintained that, when transformed into gallic 
acid by the pectic ferment or by sulphuric acid,* it is simply by a molecular 
change, and not by the destruction of one of its constituents. (Journ. de Pharm., 
xxvi. 31.) But, whether consisting of glucose and gallic acid, or simply resolva- 
ble by certain agencies, through a new arrangement of its molecules, into these 
substances, it will equally rank among the glucosides; differing in this respect es- 
sentially from the varieties of tannic acid which precipitate the salts of iron green- 
ish black, as the tannin of rhatany and catechu.t Hugo Schiff, however, asserts 
that it is not a glucoside; that glucose exists in commercial tannic acid as an im- 
purity, and is not a necessary part of it, and that it is a “first anhydride,” formed 
from two molecules of gallic acid by the abstraction of water, according to the re- 
action, 2C,H,O,—H,O—C,,H,,0,, and is consequently digallic acid, and this view 
at this time prevails. (See Acidum Grallicum.) (Chem. News, xxix. 73; also A. 
J. P., xivi. 234.) 

Medical Properties and Uses. Tannic acid is the chief principle of vegetable 
astringents, and has an advantage over the astringent extracts in the comparative 
smallness of its dose, which renders it less apt to offend an irritable stomach. In 
most of the vegetable astringents it is associated with more or less bitter extractive, 
or other principle which modifies its operation, and renders the medicine less appli- 
cable than it otherwise would be to certain cases in which there is an indication for 
pure astringency without any tonic power. Such is particularly the case in the active 
hemorrhages; and tannic acid, in its separate state, is here preferable to the native 
combinations in which it ordinarily exists. In diarrheea it is probably more bene- 
ficial than ordinary astringents, as less liable to irritate the stomach and bowels. 
Owing to its very powerful coagulant action upon albumen, it is, however, absorbed 
only after conversion into gallic acid, and consequently has been superseded by the 
latter agent in all cases in which it must reach the diseased surface through the blood, 
or in which a general astringent action is desired. Locally applied, it is much more 
powerful than gallic acid, and is very largely employed (see Codlodium Stypticum), 
as in hemorrhages from external surfaces or from mucous membranes which can be 
reached from without, relaxation of the uvula, coryza, chronic inflammation of the 
fauces, diphtheria, toothache, aphthze, excessive salivation, leucorrhoea, chapped 
nipples, gleet, gonorrhoea, flabby and phagedzenic ulcers, piles, chilblains, ete. It 
may be applied in solution of varying concentration according to the necessities of 
the case. When a very powerful influence is desired, the solution in glycerin may 
be used, either the glycerite of tannin, formerly officinal, made by dissolving two 
troyounces of tannic acid in half a pint of glycerin with the aid of a gentle heat, 
or a still stronger preparation. In affections of the rectum it may be used in the 


* The tannic acid of the European alder, when boiled with sulphuric acid, splits into alnic red 
and sugar. (A. J. P., xlii. 402.) 

f Various plans have been proposed of estimating the quantity of tannic acid, which is an object 
of importance to tanners, as enabling them to judge of the value of their tanning materials; but 
on this point we must content ourselves, from want of space, with referring to A. J. P. (1859, 
p- 427; 1861, p.164; 1863, p. 519; 1864, p. 314); also a paper by Mr. John Watts in the P. 2 OW A 
(1867, p. 515); also one by H. R. Procter, in the Chem. News (1874, p. 51); and one by MM. A. 
Muntz and Ramspacher (Journ. de Pharm., xx. 287): also Journ, de Pharm., 1874, pp. 445- 
447; A. J. P., March, 1874, and Aug. 1877; N. &#., Aug. 1878. 
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form of a suppository. In diseases of the uterus it has been recommended in the 
form of a cylindrical pencil about an inch long and two lines thick, made with 4 
parts of the acid to 1 part of tragacanth, with a little crumb of bread to give the 
mixture due flexibility. (Journ. de Pharm., Fév. 1, 1860, p. 128.) , 

As already stated, tannic acid is probably converted into gallic acid before absorp: 
tion; it is eliminated through the kidneys in the form of gallic and pyrogabiis acids, 
(Chem. Gaz., No. 136, p. 231.) In the largest amounts it is very feebly poisonous, 
producing only a mild gastro-intestinal irritation. 

Pharm. Uses. In preparing Digitalinum, Br. 

Of. Prep. Collodium Stypticum, U.S.; Glycerinum Acidi Tannici, Br; Sup- 
positoria Acidi Tannici, Br.; Trochisci Acidi Tannici; Unguentum Acidi Tannici’ 


bs 
ACIDUM TARTARICUM. U.S., Br. Tartarie Acid. 

He Cy Hy O¢3 150. (AG/I-DUM TAR-TAR’I-CUM.) °2 HO, Cs H4 O10; 150. 

“ A crystalline acid prepared from the acid tartrate of potash.” Br. 

Sal Essentiale Tartari; Acide du Tartre, Acide tartrique, /r.; Weinsteinsiure, Weinsaure, G., 
Acido tartarico, Jt., Sp. 

No formula for the preparation of tartaric acid is given in the U.S. Pharmaco. 
peia. Inthe Br. Pharmacopeeia a process is given for its preparation. It is ex. 
tracted from tartar, a peculiar substance which concretes on the inside of wine casks, 
being deposited there during the fermentation of the wine. ‘Tartar, when purified 
and reduced to powder, is the cream of tartar of the shops, and consists of acid 
potassium tartrate. (See Potassx Bitartras.) The following is the British process. 

“Take of Acid Tartrate of Potash forty-five ounces [av.]; Distilled Water 
a sufficiency ; Prepared Chalk twelve ounces and a half [av.|; Chloride of Calcium 
thirteen ounces and a half [av.]; Sulphuric Acid thirteen fluideunces. Boil the 
Acid Tartrate of Potash with two gallons [Imperial measure] of the Water, and 
add gradually the Chalk, constantly stirring. When the effervescence has ceased, 
add the Chloride of Calcium dissolved in two pints [Imp. meas.] of the Water. 
When the tartrate of lime has subsided, pour off the liquid, and wash the tartrate 
with Distilled Water until it is rendered tasteless. Pour the Sulphuric Acid, first 
diluted with three pints [Imp. meas.] of the Water, on the tartrate of lime, mix 
thoroughly, boil for half an hour with repeated stirring, and filter through calico. 
Evaporate the filtrate at a gentle heat until it acquires the sp. gr. of 1:21, allow it 
to cool, and then separate and reject the crystals of sulphate of lime which have 
formed. Again evaporate the clear liquor till a film forms on its surface, and allow 
it to cool and crystallize. Lastly, purify the crystals by solution, filtration (if 
necessary), and recrystallization.” Br. 

Tartaric acid was first obtained in a separate state by Scheelein 1770. The pro- 
cess consists in saturating the excess of acid in bitartrate of potassium or cream of 
tartar with carbonate of calcium, and decomposing the resulting insoluble tartrate 
of calcium by sulphuric acid, which precipitates in combination with the lime, and 
liberates the tartaric acid. The equivalent quantities are two mols. of the acid tar- 
trate and one of carbonate of calcium. The process, when’ thus conducted, fur- 
nishes the one half only of the tartaric acid. The other half may be procured, as 
in the British process, by decomposing the neutral tartrate of potassium, remaining 
in the solution after the precipitation of the tartrate of calcium, by chloride of cal- 
cium in excess. By double decomposition, chloride of potassium will be formed in 
solution, and a second portion of tartrate of calcium will precipitate, which may be 
decomposed by sulphuric acid together with the first portion. The process, when 
thus conducted, will, of course, furnish twice as much tartaric acid as when the 
acid salt only is decomposed. 

The reactions are as follows: 2 KHC,H,O, + CaCO, = K,C,H,0, + CaC,H,0, 
+ H,O + CO,, then CaC,H,O, + H,SO, = CaSO, + H,C,H,0,, and K,C,H,O, + 
CaCl, = (KCl), + CaC,H,0,, then CaC,H,0, + H,SO, = CaSO, + H,C,H,0,. 

Formerly all of the tartaric acid used in America was imported from England 


* For the percentage of tannin in a Jarge number of vegetable drugs and substances, see 14th 
ed. U.S. D., 1020; A. J. P., 1869, p. 194; P. J. Tr., viii. 548, 
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and France, the amount in some years being as much as 500,000 lbs. annually. 
Scarcely any is imported now. In 1877 the amount was only 183 lbs. It is now 
made in the United States, not only of better quality, but actually cheaper than the 
imported acid costs in bond. 

Preparation on the Large Scale. The process pursued on the large scale is 
different from that above given. The decompositions are effected in a wooden ves- 
sel, closed at the top, called a generator, of the capacity of about 2000 gallons, and 
furnished with an exit-pipe for carbonic acid, and with pipes, entering the sides of 
the generator, for the admission of steam and of cold water respectively. Into the 
generator, about one-fourth filled with water, 1500 pounds of washed chalk (car- 
bonate of calcium) are introduced, and the whole is heated by a jet of steam, and 
thoroughly mixed by an agitator, until a uniform mass is obtained. About two 
tons of tartar are now introduced by degrees, and thoroughly mixed. The carbo- 
nate of calcium is decomposed, the carbonic acid escapes by the exit-pipe, and the 
lime unites with the excess of tartaric acid to form tartrate of calcium, which pre- 
cipitates; while the neutral tartrate of potassium remains in solution. The next 
step is to decompose the tartrate of potassium, so as to convert its tartaric acid into 
tartrate of calcium. This is effected by the addition of sulphate of calcium in the 
state of paste, which, by double decomposition, forms a fresh portion of tartrate of 
calcium, while sulphate of potassium remains in solution. The solution of sulphate 
of potassium, when clear, is drawn off into suitable reservoirs, and the remaining 
tartrate of calcium is washed with several charges of cold water, the washings being 
preserved. ‘The tartrate of calcium, mixed with sufficient water, is now decomposed 
by the requisite quantity of sulphuric acid, with the effect of forming sulphate of 
calcium, and liberating the tartaric acid, which remains in solution. The whole is 
now run off into a wooden back, lined with lead, furnished with a perforated false 
bottom, and covered throughout with stout twilled flannel. Through this the solu- 
tion of tartaric acid filters, and the filtered liquor passes through a pipe, leading 
from the bottom of the back to suitable reservoirs. The sulphate of calcium is then 
washed until it is tasteless, and the whole acid liquor is evaporated, in order to crys- 
tallize. The evaporation is effected in wooden vessels, lined with lead, by means 
of steam circulating in coils of lead-pipe, care being taken that the heat does not 
exceed 93:8° C. (165° F'.).. The vacuum-pan is used with advantage in evaporating 
the acid solution ; as it furnishes the means of concentration at a lower temperature. 
When the acid liquor has attained the sp. gr. of about 1:5, it is drawn off into sheet- 
Jead, cylindrical crystallizing vessels, capable of holding 500 pounds of the solution. 
These erystallizers are placed in a warm situation, and, in the course of three or four 
days, a crop of crystals is produced in each, averaging 200 pounds. ‘These erystals, 
being somewhat colored, are purified by redissolving them in hot water. The solu- 
tion is then digested with purified animal charcoal, filtered, again concentrated, and 
crystallized. The crystals, having been washed and drained, are finally dried on 
wooden trays, lined with thin sheet-lead, placed in a room heated by steam. The 
mother-liquors of the first crystallization are again concentrated, and the crystals ob- 
tained, purified by animal charcoal as before. When the residuary liquors are no 
longer crystallizable, they are saturated with chalk, and converted into tartrate of 
calcium, to be added to the product of a new operation. In order to obtain fine 
crystals of tartaric acid, it is necessary to use a slight excess of sulphuric acid in de- 
composing the tartrate of calcium. The merit of this process consists in the greater 
economy of sulphate of calcium over chloride of calcium for decomposing the tar- 
trate of potassium. 

Dr. Price, of England, has made some improvements in the above process (for 
details see P. J. T'r., Jan. 1854). The main point in his improvements is to con- 
vert the crude tartar into tartrate of potassium and ammonium by means of ammo- 
niacal liquor, which gives a soluble double salt, comparatively free from organic color- 
ing matter and other impurities, and, therefore, favorable for conversion into tartrate 
of calcium by the usual methods. Mr. Pontifex, of England, has obtained a patent 
for an improvement in manufacturing tartaric acid, which consists in evaporating in 


vacuo. (Jbid., Feb. 1857, p. 430.) 
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Liebig has succeeded in preparing tartaric acid artificially by the oxidation of 
sugar of “milk, and other substances, by nitric acid; and the resulting product has 
been found to be identical in all respects, even in its influence on polarized light, 
with the acid derived from grapes. 

Oscar Ficinus, of Bensheim, proposes the following process to procure a pure tar- 
taric acid. Saturate the crude tartar with carbonate of calcium, and decompose the re- 
sulting calcium tartrate with solution of zinc chloride, whereby calcium chloride and 
tartrate of zine are produced. ‘The latter is almost insoluble, and is completely de- 
composed by sulphuretted hydrogen. The residuary sulphide of zinc may again be 
converted by means of hydrochloric acid into chloride of zinc and sulphuretted “hydro- 
gen, so that the expense of the process is very small. The liquid filtered from the 
Precise sulphide of zinc, containing tartaric and sulphydric acids in solution, is 

eated for some time to 60°-80° C .(140°- -176° F.), in order to dissipate the latter 
acid, filtered from the precipitated sulphur, and concentrated to the point of erystal- 
lization. (Arch. d. Pharm., April, 1879, p. 310.) It is asserted that in Hungary 
and Southern Italy tartaric acid of extreme purity is prepared; that occurring in 
flat, crystalline crusts being chemically pure, that in pointed crystals containing a 
little sulphuric acid. 

Properties, ‘‘ Nearly or entirely colorless, transparent, monoclinic prisms, perma- 
nent in the air, odorless, having a purely acid taste and an acid reaction. Soluble 
in 0-7 part of water and 2°5 parts of alcohol at 15° C. (59° F.) ; in 0°5 part of boil- 
ing water, and 0:2 part of boiling alcohol; also soluble in 36 parts of absolute alco- 
hol, in 23 parts of ether and 250 parts of absolute ether, and sd insoluble in 
chloroform, benzol, and benzin. When heated for two hours at 100° G . (212° F.), 
the crystals do not lose more than a trace in weight. On ignition they should not 
leave more than 0-05 per cent. of ash.” U.S. The powder is generally directed to 
be kept in well-stoppered vials ; but Prof. Otto has shown that this direction tends 
to spoil rather than to preserve it, by preventing the evaporation of some water of 
ervstallization which is set free by a commencing chemical reaction. A better plan 
is to keep the powder in ordinary boxes. (Proc. A. P. A., 1856, p. 52.) 

As found in the shops, it is in the form of a fine white powder, prepared by pul- 
verizing the crystals. A weak solution undergoes spontaneous decomposition by 
keeping, becoming covered with a mouldy pellicle; but, if boiled and filtered, it 
is said to lose this tendency. Ge H. Wood, Chem. News, 1871, p. 246.) It is 
asserted that the addition of zy'yq of salicylic acid will effectually preserve solu- 
tions of tartaric acid. In uniting with bases it has a remarkable tendency to 
form double salts, several of which constitute important medicines. It combines 
with several of the vegetable organic alkalies, so as to form salts. It is distinguished 
from all other acids by forming a crystalline precipitate, consisting of bitartrate of 
potassium, when added to a neutral salt of that alkali. When associated with an 
excess of boric acid, it is detected with difficulty ; potassa not precipitating it, even 
with the addition of acetic or hydrochloric acid. Its separation, however, may be ef- 
fected, according to Barfoed, by means of fluoride of potassium, which detaches the 
boric acid, to form the fluoborate of potassium, and renders free the tartaric acid, 
which then responds to the ordinary test. (Journ. de Pharm. et de Chim., 4e sér., 
ii. 70.) Its most usual impurity is sulphuric acid, which may be detected by the 
solution affording with acetate of lead a precipitate only partially soluble in nitric acid. 
When incinerated with red oxide of mercury, it leaves no residuum, or a mere trace. 
The British Pharmacopoeia directs that it should give no precipitate with solution of 
sulphate of calcium, showing the absence of racemic and oxalic acids, or with solu- 
tion of oxalate of ammonium, which would detect lime, sometimes present in minute 
proportion. Its solution should not be affected by sulphuretted hydrogen. “ An 
aqueous solution of 1 part of Tartaric Acid in 3 parts of cold water, when mixed with a 
solution of 1 part of acetate of potassium in 3 parts of cold water, followed by the 
addition of a volume of alcohol equal to the whole mixture, yields a white crystal- 
line precipitate. If, after standing two hours at the ordinary temperature, the liquid 
is separated Py, filtration, and the precipitate well washed with diluted alcohol and 
dried at 100° C. (212° F. ), in an air-bath, it should weigh between 1:25 and 1:26 
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parts. A concentrated aqueous solution should not be blackened, at the line of 
contact, by the careful addition of test-solution of hydrosulphuric acid (lead and 
copper). If the crystals have left, on ignition, some ash (see above), this ash 
should not turn blue by treatment with a few drops of water of ammonia (copper), 
nor should the further addition of one drop of test-solution of sulphide of ammo- 
nium cause any black coloration (lead, copper, iron). 10 C.c. of a concentrated solu- 
tion should show no precipitate within 5 minutes after the addition of 1 C.c. of test- 
solution of chloride of barium with an excess of hydrochloric acid (sulphuric acid). 
To neutralize 3°75 Gms. of Tartaric Acid should require 50 C.c. of the volumetric 
solution of soda.” U.S. ‘Seventy-five grains dissolved in water require for neutral- 
ization 1000 grain-measures of the volumetric solution of soda.” Br. 

Tartaric acid is incompatible with salifiable bases and their carbonates ; with salts 
of potassa, with which it produces a crystalline precipitate of bitartrate; and with 
the salts of lime and lead, with which it also forms precipitates. It consists of four 
atoms of carbon 48, six of hydrogen 6, and six of oxygen 96 = 150. Of the six 
hydrogen atoms, however, only two are replaceable by metal, so that it is dibasic, and 
can form both acid and neutral salts with monad elements like potassium and sodium. 
Thus, cream of tartar is the acid potassium tartrate (bitartrate of potassium), and 
so-called “soluble tartar,” the neutral potassium tartrate. 

MopIFICATIONS oF Tartaric AciD. Five distinct modifications of tartaric acid 
exist. Their chief physical and chemical differences are as follows : 

a. Dextro-tartaric acid, or ordinary tartaric acid, forms anhydrous, hemihedral, 
rhombic crystals, the aqueous solution of which turns the plane of polarization of 
a luminous ray to the right. The crystals fuse at 135° C. (275° F.), have a sp. gr. 
of 1:74 to 1-75, and are readily soluble in absolute and in aqueous alcohol. 

b. Levo-tartaric acid forms anhydrous, hemihedral, rhombic crystals, the aqueous 
solution of which turns the plane of polarization of a luminous ray to the Je/t. 

c. Racemic or para-tartarie acid forms hydrated, holohedral, triclinic crystals of 
H,0,H,0, + H,0, which are optically cnactive. The crystals have a sp. gr. of 1-69, 
and are soluble in five parts of cold water and with difficulty in cold alcohol. The 
calcium racemate is less soluble in water than calcium dextro-tartrate, and is also 
distinguished by its insolubility in acetic acid and in chloride of ammonium solution. 
Racemic acid can be prepared by mixing a and 0 tartaric acids, and can be resolved 
into them by appropriate methods. Racemic acid exists naturally in small propor- 
tion in the juice of grapes growing in particular localities, and was first obtained 
artificially in 1853 by M. Pasteur. 

d. Inactive or meso-tartaric acid, optically inactive, but not resolvable into a and b 
acids. 

e. Meta-tartaric acid, produced by fusing the ordinary variety. It is deliquescent 
and uncrystallizable. Its solution and the solutions of its salts are converted by 
boiling into those of the ordinary modification. 

Medical Properties. Tartaric acid, being cheaper than citric acid, forms, when 
dissolved in water and sweetened, an available substitute for lemonade. It may be 
improved by adding a drop of fresh volatile oil or a few drops of essence of lemon. 
Dried by a gentle heat, and then mixed with bicarbonate of sodium, in the proportion 
of thirty-five grains of the acid to forty of the bicarbonate, it forms a good effervescing 
powder, the dose of which is a teaspoonful (3:75 C.c.) stirred in a tumbler of water. 
Tartaric acid resembles citric acid in its medical properties, but is more irritant, 
and taken in large amount and concentrated form has caused fatal gastro-intes- 
tinal inflammation. It is chiefly used in medicine in the preparation of effervescing 
draughts. It is about equal to citric acid in neutralizing power. In cases of poison- 
ing it has been detected in the blood and liver. In searching for it, absolute alcohol 
should be used for the purpose of extraction, in order to avoid the error of mis- 
taking the tartrates for it.* 


* Solution of Tartrate of Magnesium as a Purgative. From the relatively high price of citric 
acid, attempts have been made to substitute for that acid, in the solution of citrate of magnesium, 
a cheaper acid, which might yield with magnesia an equally acceptable solution. M.H. Leger thinks 
he has accomplished this object by means of tartaric acid. The ordinary tartaric acid, however, 
will not answer ; as the solution of the magnesian tartrate made with it, though at first limpid, soon 
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Off. Prep. Ferri et Ammonii Tartras, U. S.; Pulvis Effervescens Compositus, 
U. S.; Sode Citrotartras Effervescens, Br. 


ACONITIA. Br. Aconitia. 
(AC-Q-NI!/TI-A —ak-9-nish! ea.) 

Aconitine, Aconitina, Aconitinum; Aconitin, £.; Aconitine, Fr.; Aconitin, G. 

Formerly a process for the manufacture of aconitine was given in the U.S, Phar- 
macopeeia, but in the 1880 revision the so-called alkaloid was dropped from the 
officinal preparations, because the process of 1870* does not yield a definite proxi- 
mate principle. The British officinal process is as follows: 

“Take of Aconite Root, in coarse powder, fourteen pounds [av.]; Rectified 
Spirit, Distilled Water, Solution of Ammonia, Pure Ether, Dilute Sulphuric Acid, 
of each a sufficiency. Pour upon the Aconite Root three gallons of the Spirit, mix 
them well, and heat until ebullition commences ; then cool, and macerate for four 
days. ‘Transfer the whole to a displacement apparatus, and percolate, adding more 
Spirit, when requisite, until the root is exhausted. Distil off the greater part of the 
Spirit from the tincture, and evaporate the remainder over a water-bath until the 
whole of the alcohol has been dissipated. Mix the residual extract thoroughly with 
twice its weight of boiling Distilled Water, and, when it has cooled to the tempera- 
ture of the atmosphere, filter through paper. ‘To the filtered liquid add Solution of 
Ammonia in slight excess, and heat them gently over a water-bath. Separate the 
precipitate on a filter, and dry it. Reduce this to coarse powder, and macerate it 
in successive portions of the Pure Ether with frequent agitation. Decant the several 
products, mix, and distil off the ether until the extract is dry. Dissolve the dry ex- 
tract in warm Distilled Water acidulated with the Sulphuric Acid; and, when the 
solution is cold, precipitate it by the cautious addition of Solution of Ammonia di- 
luted with four times its bulk of Distilled Water. Wash the precipitate on a filter 
with a small quantity of cold Distilled Water, and dry it by slight pressure between 
folds of filtering paper.” Br. 


becomes turbid, and most of the salt is deposited. But by employing a metatartaric acid he pre- 
pared a solution having all the desired properties. He prepares the metatartaric acid in the 
following manner. 

Heating over a gentle fire, in a porcelain or preferably silver capsule, a little tartaric acid until 
it melts, stirring carefully from time to time, he adds successively small portions of fresh acid, tak- 
ing care not to use so much as to cause the liquid to cool and solidify, and continuing to add until 
the vessel is two-thirds full. The heat is maintained until the mass, at first pasty and puffed up, 
becomes completely liquid. When bubbles are formed on the surface, the acid assumes a slight 
amber hue, and the desired modification has been effected. The vessel is now removed from the fire, 
and the contents allowed to cool until the acid can be handled without adhering to the fingers, when 
it is pressed into cakes, quickly cooled, and put into stopped bottles. 

In the preparation of the magnesian solution, three-fourths of the water to be used is poured, 
cold, on a mixture of the acid and carbonate of magnesium (two parts of the former and one of the 
latter); a very brisk reaction takes place, and in less than ten minutes the solution is complete. 
Heat must be avoided ; as otherwise the acid returns to the former state, and the salt is precipitated. 
When the acid has been completely modified, the solution will keep unchanged for several weeks. 
The cathartic action of the tartrate of magnesium is, according to M. Leger, much more certain than 
that of the citrate, and nearly equal to that of the sulphate. The solution is without unpleasant 
taste. (P. J. Tr., 12, 1873, p. 29; from Répertoire de Pharm., Juin 25, 1873.) 

* “Take of Aconite Root, in moderately fine powder, forty-eight troyounces ; Diluted Sulphuric 
Acid a fluidounce and a half; Alcohol, Stronger Water of Ammonia, Stronger Ether, Distilled 
Water, each, a sufficient quantity. Digest the powder in eight pints of Alcohol, in a close vessel, at 
the temperature of 120°, for twenty-four hours, Introduce the mixture into a cylindrical perco- 
lator, and gradually pour Alcohol upon it until twenty-four pints of the liquid have slowly passed. 
Distil off the Alcohol from the filtered liquid until this is reduced to the measure of a pint. Then 
add to the concentrated liquid a pint of Distilled Water, to which has been added the Diluted Sul. 
phuric Acid, and mix thoroughly. Remove from the liquid the fixed oil and resin which separate 
on standing, and evaporate it to four fluidounces. When the liquid has cooled, pour it into a glass. 
stoppered pint bottle, and wash it, by agitation and decantation, with six fluidounces of Stronger 
Ether, to remove the remainder of the fixed oil and resin. Now add Stronger Water of Ammonia 
until, after agitation, it remains in slight excess. Next, treat the resulting mixture with six fluid- 
ounces of Stronger Ether, and, having closed the bottle. agitate briskly for a few minutes. Allow 
the liquid to stand until it separates into two layers, the lighter being an ethereal solution of Aco. 
nitia. Decant this carefully, and treat what remains, twice successively, with the same quantity of 
Stronger Ether, decanting each time as before. Mix the several ethereal solutions in a porcelain 
capsule, and allow the mixture to evaporate spontaneously to dryness. Lastly, reduce the dry 
residue to powder, and keep it in a well-stopped bottle.” U. §. Pharm., 1870. 
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_ This process was given to the Pharmacopwia Committee of the British Council 
by a manufacturer who had been in the habit of preparing the alkaloid, but it does 
not yield a reliable, medicinally pure alkaloid.* The English aconitine is frequently 


in great part composed of pseudo-aconitine,t originally discovered by Von Schroff, 
of Vienna. 

Pure aconitine may exist in an amorphous or in a crystalline form. The officinal 
product is always amorphous, but even of amorphous aconitine there are two varieties, 
the hydrated and the anhydrous. When, as in the officinal processes, the alkaloid 
is dried at ordinary temperature, it retains 20 (Hager) or 25 (Hottot) per cent. of 
water; but when dried at the temperature of the water-bath it is anhydrous, and is 
then not soluble in 50 parts of boiling water. (Hager, A. J. P., xlvii. 210.) 

Aconitine as obtained by the Br. Pharmacopceia process is inodorous, and of a 
bitter and acrid taste, producing a benumbing impression on the tongue. It is un- 
alterable in the air, and fusible by a gentle heat. It has been usually considered as 
not volatilizable, being decomposed at a high temperature, with the escape of ammo- 
nia, and by a continuance of the heat entirely dissipated. This statement, however, 
is contradicted by the results obtained by Mr. Guy, who found it to melt at 60° C. 
(140° F.), and to sublime unchanged at about 205° C. (400° F). (P. J. Tr., Feb. 
1868, p. 374.) It is sparingly soluble in water, requiring for solution 150 parts 
of cold and 50 of boiling water. (Phillips.) Alcohol, ether, and chloroform dissolve 
it readily. It restores the blue color of litmus reddened by acids, and neutralizes 
the acids, forming crystallizable salts. The solution of these salts produces a white 
precipitate with bichloride of platinum, a yellowish with terchloride of gold, and a 
yellowish brown with free iodine. Aconitine is precipitated from the solution by the 
caustic alkalies, but not by carbonate of ammonium, or the bicarbonates of potassium 
and sodium. A spurious substance has sometimes been sold under the same name, 
which is nearly or quite inert; and at best the alkaloid is apt to be of uncertain 
strength, as found in commerce. 

Crystallized aconitine § was first made known by the researches of Mr. Groves 
(P. J. Tr., 2d ser., viii. 121), but it was elaborately studied by Duquesnel. The 
methods of obtaining it differ, but, according to Patrouillard (Journ. de Pharm., 4e 
sér., xix. 151), that of Duquesnel gives much the larger yield.|| It occurs in regu- 


* A process has been published by M. E. Hottot, of France, which is believed by the author to 
yield the alkaloid pure. The powdered root is macerated for eight days in alcohol of 85°; the 
liquid is separated by percolation; slaked lime is added, and the mixture shaken from time to 
time; the liquid is filtered, precipitated by a slight excess of sulphuric acid, and evaporated to a 
syrupy consistence ; twice or three times its weight of water is added to the residue, the mixture 
allowed to rest, and the green oil which rises to the surface and solidifies at 20° C. (68° F.) removed ; 
the liquid, having been passed through a moist filter to separate the last portion of oil, is treated 
with ammonia, and raised to the boiling point; the aconitine, which is deposited in a compact mass, 
and contains much resin, is washed, and treated with pure ether, and the ethereal solution allowed 
to evaporate; the residue is dissolved in water acidulated with sulphuric acid, and precipitated by 
ammonia; the coagulum which forms is collected on a filter, dried, and dissolved in ether; the 
ethereal solution is evaporated to dryness, the residue treated with a very little dilute sulphuric 
acid, and the solution precipitated by dilute solution of ammonia added drop by drop. The first 
portion deposited, being colored, is separated, and the precipitation continued till the ammonia is 
in slight excess. The precipitate now formed is washed until freed from ammoniacal odor, and 
dried at a low temperature. Ten kilogrammes (about 26 lbs. troy) of the root yield a mcan product 
of from 4 to 6 grammes (Ji to Jiss) of perfectly white alkaloid. (Ann. de Thérap., 1864, p. 46.) 

t Pseudo-aconitine has largely entered into the commercial English aconitine because the Eng- 
lish manufacturers have, on account of its superior yield, employed to a great extent an aconite root 
from Nepaul, believed to be derived from A. ferox. Mr. Groves has shown that the chief alkaloid 
of this root is pseudo-aconitine. Like aconitine, it may be obtained in an amorphous or in a erys- 
talline form. According to Fliickiger, the most distinguishing characters separating it from aconi- 
tine are the absence of all bitterness and its ready solubility. It is, however, very much less solu- 
ble in ammonia than is aconitine. For further particulars the reader is referred to P. J. Trr., Oct. 
1873, p. 294. It has been investigated physiologically by Bohm and Ewens, and found to exert a 
similar influence to aconitine, except that it is more powerful. 

t M. O. Zinoffsky gives, in P. J. 7r., 1873, vol. iv. p. 442, a method for the quantitative esti- 
mation of aconitine. : 

The experiments made by MM. Grehaul and Duquesnel upon dogs indicate very strongly that 
“crystallized aconitine” is essentially different from true aconitine. (See H. C. Wood’s 7’ herapeu- 
tics, 4th ed., p. 182.) 

|| The method of Duquesnel is as follows. 100 parts of the powdered roots having been mixed 
with one part of tartaric acid, and the whole exhausted by repeated percolation with cold alcohol, 
the liquid is evaporated at a low temperature on a water-bath to the consistence of a fluid extract. 
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lar rhombic tables, sometimes having the angles modified so as to look like hexagons, 
or else in small, short, four-sided prisms; it is anhydrous, nearly insoluble in water, 
insoluble in glycerin, but soluble in alcohol, ether, acetic acid, and benzin, and freely 
so in chloroform, inodorous, of an intensely bitter taste, followed by the characteristic 
tingling, not volatile at 100° C. (212° F.), and forms with most acids erystallizable 
salts. The formula, as obtained in the laboratory of the Ecole de Pharmacie, is 
C,,H,,NO,,, that of amorphous aconitine, as given by Stahlschmidt, being C,,H,,NO,. 
The reactions of crystallized aconitine are elaborately given by M. Duquesnel, but — 
for details the reader is referred to P. J. 7r., 1. 1872, p. 623. Its only peculiar 
color reaction is obtained with difficulty, by dissolving in dilute phosphoric acid and 
evaporating; at a certain degree of concentration a violet coloration appears. 

The most elaborate investigations upon the Aconitum species are those which have 
been made by Dr. C. R. A. Wright during the years 1876-80, with grants made 
by the British Pharmaceutical Conference. 

In Aconitum Napellus he found two distinct alkaloids; aconitine, a crystalline 
base possessing the formula ©,,H,,NO,,, which possesses high physiological activity. 
It is crystallizable, anhydrous, and melts at 185° C. (365° F.); it is readily dehy- 
drated by heating in contact with acids (preferably tartaric), forming apo-aconitine, 
C,,H,,NO,,, which closely resembles the parent alkaloid; on saponification with 
alkali it splits up into benzoic acid and a new base, aconine, C,,H,,NO,,, according 
to the reaction: C,,H,,NO,,-+- H,O—C,H,O,-+ C,,H,,NO,,; and picraconitine, 
C,,H,,NO,,, an uncrystallizable base, which, however, furms crystallized salts of an 
intensely bitter taste but comparatively inert. This base also splits up upon saponi- 
fication into benzoic acid and a new base, picraconine, much resembling aconine: 
C;,H,,NO,, + H,O =C,H,0, + C,,H,,NO,. 

Besides these well-defined alkaloids, Aconitum Napellus yields a considerable 
quantity of non-crystalline alkaloids, which contain more carbon and are of lower 
molecular weight than aconitine. These are very likely in great part alteration 
products. In Aconitum ferox, he found chiefly the alkaloid pseudaconitine, C,,H,., 
NO,,. It crystallizes in transparent needles and sandy crystals, but is apt to sepa- 
rate as a varnish if not evaporated extremely slowly. It forms crystallized salts with 
difficulty. It can be dehydrated, forming apo-pseudaconitine, C,,H,,NO,,, and when 
saponified yields dimethyl-protocatechuic acid instead of benzoic and a new base, 
pseudaconine: O,,H,NO,, + H,O =C,H,,0,+ C,,H,,NO,. Wright considers that 
pseudaconitine is closely related to the opium alkaloids narceine, narcotine, and 
oxy-narcotine, which all give rise to derivatives of dimethyl-protocatechuic acid. 
Pseudaconitine crystallizes with H,O and melts at 104°-105° C. (220° F.). In 
Japanese aconite roots (species not certainly known) Wright found a larger per- 
centage of active alkaloids than in either of the other varieties. He also considers 
that he has obtained here a new base, japaconitine, C,,H,,N,O,,. This base on 
saponification splits up into benzoic acid and a base, japaconine, C,,H,,NO,,. 

Aconitine exists in the root in combination with aconitic acid. 

Medical Properties and Uses. It is practically true that the various products 
which are sold under the name of aconitine represent the activity of aconite, but 
it is well known that commercial aconitine is a very improper remedy for inter- 
nal use, varying immensely in its purity, its composition, and its powers. Two 
and a half grains have been taken almost with impunity, and 1-50th of a grain 
has nearly proved fatal. M. Hottot found that 0°46 of a grain of alkaloid, prepared 
by his process, produced very serious symptoms, and gave the fifth of a milligramme 
(gz Of a grain) as the dose. It is very plain that so uncertain and powerful 


To this distilled water is added, and the precipitated resinous and oily matters removed by filtra- 
tion. The solution of tartrate of aconitine is then precipitated with a slight excess of bicarbonate of 
potassium, agitated with washed ether, and the two fluids separated with the siphon, The ethereal 
solution, one-fourth of its volume of petroleum benzin (sp. gr. 0°650)"having been added to it, is 
then allowed to evaporate spontaneously. The crystals thus obtained may be purified by dissolving 
in water acidulated with nitric acid, decolorizing as rapidly as possible with animal charcoal at a 
temperature of 50° C, (122° F.), adding to the filtered liquid an excess of the bicarbonate of potas- 
sium, and proceeding as before. Patrouillard suggests the use of the bicarbonate of sodium instead 
of that of potassium, on account of the greater insolubility of its tartrate. 
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a remedy ought not to be used at all internally, especially as it possesses no advantages 
whatever over the other preparations of aconite. 

Dr. Turnbull was the first to recommend the external use of aconitine; and his 
favorable report has been abundantly confirmed by others. By this writer it is said 
to produce in the skin a sensation of heat and prickling, followed by numbness; and 
the effect continues, according to the quantity applied, from two to twelve hours or 
more. He found it not to act as a rubefacient, or at least but slightly so. Applied 
much diluted and in minute quantity to the eye, it causes contraction of the pupil, 
with an almost intolerable sense of heat and tingling. Dr. Turnbull employed it 
with benefit in neuralgia, gout, and rheumatism. He recommends it either in alco- 
holic solution, in the proportion of a grain to a fluidrachm, or in the form of an 
ointment, made by rubbing two grains of the alkaloid first with six drops of alcohol 
and then with a drachm of lard. These proportions are sufficiently large to begin 
with, but may be gradually increased to four or five, or even eight, grains to the 
drachm. The application should be made by friction over the part affected, to be 
continued till the peculiar sensation above described is produced, and may be repeated 
three or four times, or more frequently, during the day. No good can be expected 
unless the sensation alluded to be experienced in a greater or less degree. Care should 
be taken not to apply the medicine to an abraded surface, or to a mucous membrane, 
for fear of dangerous constitutional effects. It has gradually come into use, and 
has the advantages, as an external remedy, over other preparations of aconite, of 
greater neatness and precision. 


Off. Prep. Unguentum Aconitize, Br. 
ACONITI FOLIA. Br. Aconite Leaves. 


(AC-O-NI/TI FO’LI-A.) 
The fresh leaves and flowering tops of Aconitum Napellus, gathered when about 


one-third of the flowers are expanded. Br. 
Herba Aconiti; Feuilles d’Aconit, Coqueluchon, F’r.; Hisenhutblitter, Sturmhutblitter, G. 


ACONITUM. U.S. Aconite. 
(AC-0-NI/TUM.) 

“The tuberous root of Aconitum Napellus, Linné. (Nat. Ord. Ranunculacezx.)” 
U.S. The dried root ; collected in the winter or early spring before the leaves have 
appeared. Br. 

Aconiti Radix, Br., Aconite Root; Tubera Aconiti, P. G.; Racine d’Aconit, Fr.; Eisenhut, 
Eisenhutknollen, Ménchskappe, G.; Aconito Napello, Jt.; Aconito, Sp. 

As Aconite Leaves are no longer officinal in the U. 8. Pharmacopeeia, the former 
title of ‘“‘ Aconiti Radix” has been abandoned, and ‘“ Aconitum” substituted. 

Gen. Ch. Calyx none. Petals five, the highest arched. Nectaries two, peduncled, 
recurved. Pods three or five. Willd. 

The plants belonging to this genus are herbaceous, with divided leaves, and violet, 
yellow, or white flowers, in spikes, racemes, or panicles. In the Paris Codex three 
species were recognized as officinal, A. Anthora, A. Cammarum, and A. Napellus ; 
but the French authorities unite at present with our own and the British in acknowl- 
edging only A. Napellus. There has been much difference of opinion as to the plant 
originally employed by Storck. Formerly thought to be A. Napedlus, it was after- 
wards generally believed to be A. neomontanum of Willdenow, and by De Candolle 
was determined to be a variety of his A. paniculatum, designated as Stérekianum. 
It is probable that this species, which is not infrequent in the Alps, yields much of 
the aconite of commerce, as probably does also A. lycoctonum.* But, according 

* M. Hubschmann is said to have extracted two alkaloids from A. lycoctonum; one in the 
form of a white powder, insoluble in ether, but soluble in water and alcohol, which he names 
acolytine ; the other crystallizable, very soluble in alcohol, and but slightly so in ether or water, and 
named by him lycoctonine. (A. J. P., 1866, p. 376.) According to Prof. Fliickiger, /ycoctonine is in 
white acicular crystals, melting like aconitine in boiling water, though at a somewhat higher heat. 
On cooling it crystallizes only when moistened with water, when the amorphous mass is converted 
into tufted crystals. It leaves no water upon melting, and combines with none on crystallizing. 


It readily dissolves in chloroform, and upon evaporation is left as an amorphous varnish, which, on 
the addition of a little water, becomes strikingly crystalline. It is largely dissolved by sulphide 
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to Geiger, A. neomontanwm is possessed of little acrimony ; and Dr. Christison states 
that A. paniculatum, raised at Edinburgh from seeds sent by De Candolle himself, 
was quite destitute of that property. Neither of these, therefore, could have been 
Stérck’s plant, which is represented as extraordinarily acrid. Dr. Christison found 
A, Napellus, A. Sinense, A. Tauricum, A. uncinatum, and A. ferox to have in- 
tense acrimony ; and Geiger states that he has found none equal, in this respect, to A. 
Napellus. This species is said to yield aconitine most largely. (Aépert. de Pharm., 
Nov. 1859.) A. uncinatum and A. reclinatum (Gray) are our only indigenous 
species. Most of the others are natives of the Alpine regions of Hurope and Siberia. 
Those used in medicine appear to be indiscriminately called by English writers 
wolfsbane or monkshood. Under the name of Bish or Bikli, Wepaul aconite* is 
largely sold in the bazaars in India. It is probably often a mixed product of a num- 
ber of indigenous species, such as A. lucidum, A. Napellus, and A. palmatum, but is 
chiefly derived from A. ferox, which grows in the Himalayas, attaining a height of 
3 to 6 feet, and having large dull blue flowers. The tuberous roots of A. hetero- 
phyllum are also met with in the bazaars. This native of the Himalayas has dull 
yellow flowers veined with blue or purple. 

Aconitum Napellus. Linn., Flor. Suec., ed. 1755, p. 168.—A. neubergense. De 
Candolle, Prodrom. i. 62.—A. variabile neubergense. Hayne, Darstel. u. Beschreib., 
etc., xii. 14. This is a perennial herbaceous plant, with a spindle-shaped, tapering 
root, seldom exceeding at top the thickness of the finger, three or four inches or 
more in length, brownish externally, whitish and fleshy within, and sending forth 
numerous long, thick, fleshy fibres. When the plant 1s in full growth, there are 
usually two roots joined together, of which the older is dark brown and supports 
the stem, while the younger is of a light yellowish brown, and is destined to furnish 
the stem of the following year, the old root decaying. The stem is erect, round, 
smooth, leafy, usually simple, and from two to six or even eight feet high. The 
leaves are alternate, petiolate, divided almost to the base, from two to four inches in 
diameter, deep green upon their upper surface, light green beneath, somewhat rigid, 
and more or less smooth and shining on both sides. ‘Those on the lower part of the 
stem have long footstalks and five or seven divisions ; the upper, short footstalks and 
three or five divisions. The divisions are wedge-form, with two or three lobes, which 
extend nearly or quite to the middle. The lobes are cleft or toothed, and the lacinize 
or teeth are linear or linear-lanceolate and pointed. The flowers are of a dark violet 
blue color, large and beautiful, and are borne at the summit of the stem upon a 
thick, simple, straight, erect, spike-like raceme, beneath which, in the cultivated 
plant, several smaller racemes arise from the axils of the upper leaves. Though 
without calyx, they have two small calycinal stipules, situated on the peduncle within 
a few lines of the flower. The petalsare five, the upper helmet-shaped and beaked, 
nearly hemispherical, open or closed, the two lateral roundish and internally hairy, 
the two lower oblong-oval. They enclose two pediceled nectaries, of which the spur 
is capitate, and the lip bifid and revolute. The fruit consists of three, four, or five 
pod-like capsules. 

The plant is abundant in the mountain forests of France, Switzerland, and Ger- 
many. It is also cultivated in the gardens of Europe, and has been introduced into 
this country as an ornamental flower. All parts of the plant are acrid and poison- 


of carbon, ether, alcohol, the fixed and volatile oils, amylic alcohol, and petroleum spirit; but re- 
quires 600 parts of boiling water for solution. The solution is bitter and has an alkaline reaction, 
und with bromine water produces fine yellow crystals; and this effect results, though the solution 
contain only one part of the alkaloid in 30,000. Lycoctonine is an alkaloid quite distinct from 
aconitine and pseudaconitine; and is much less poisonous than either. (Fliickiger, P. J. Tr., 
1870, p. 122.) 

* Under the name of Utees, Atees, or Atis, the root of Aconitum heterophyllum is said to be 
largely used in India as an antiperiodic. It is stated that it is free from poisonous properties, and 
is given in doses of 20 grains. The plant grows in the western Himalaya, at an elevation of 8000 
to 13,000 feet. The roots are ovoid, oblong, or conical, 4 to 14 inches in length, 3% to 38 of an 
inch in diameter, bitter without acridity, of a light ash-color. Their transverse section shows a 
white, farinaceous, homogeneous tunic, traversed by 4 to 7 yellowish vascular bundles. Accord- 
ing to Wasowicz, the root yielded 78, of 1 per cent. of atesine, an amorphous, not poisonous alkaloid 
(the same alkaloid was previously pointed out by Broughton), aconitic acid, an acid similar to tan- 
nic acid, a soft fat, cane sugar, mucilage, and pectinous substances. 
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ous. The leaves and root are used. The leaves should be collected when ihe 
flowers begin to appear, or shortly before. After the fruit has formed, they are less 
efficacious. The root is much more active than the leaves; and an extract from the 
latter is said to have only one-twentieth of the strength of one made from the 
former. It should be gathered in autumn or winter after the leaves have fallen, and 
is not perfect until the second year. It has been mistakenly substituted for horse- 
radish root, as a condiment, with fatal effect. The wild plant is said to be more 
active than the cultivated. (Schroff.) Prof. Wm. Procter found the roots of the 
plant cultivated in this country richer in the active alkaline principle than the im- 
ported roots; having obtained as much as 0:85 per cent. from the former. (Proc. 
A. P. A., 1860.) 

The aconite root is brought into market in packages or bales, originally, in general, 
either from the continent of Kurope or from India. It is of variable quality ; some 
parcels being unobjectionable, while others contain a considerable proportion of inert 
or defective roots. Among these roots that of Imperatoria ostruthium has been ex- 
pressly noted. (P. J. Tr., vii. 749.) The best test is the taste; and roots should 
be rejected which have not in a fair degree the characteristic properties in this re- 
spect described below, especially the sensation of numbness and tingling on the 
tongue, lips, and fauces. 

Nepaul aconite is composed of elongated, conical, tuberous, or nearly cylindrical 
roots, 3 to 4 inches long, 4 to 1} inches in diameter at the base; unbranched ; often 
abruptly broken off below; more or less flattened ; shrivelled chiefly in a longi- 
tudinal direction, and sparsely marked with the scars of rootlets. Japanese aconite 
has also been largely sold in London.* It consists of plump, oblong or ovoid, dark 
grayish or blackish tubers, from half an inch to an inch in length, and 4 to 2 of an 
inch in diameter. 

Properties. The fresh leaves have a faint narcotic odor, most sensible when they 
are rubbed. Their taste is at first bitterish and herbaceous, afterwards burning and 
acrid, with a feeling of numbness and tingling on the inside of the lips, tongue, 
and fauces, which is very durable, lasting sometimes many hours. When long 
chewed, they inflame the tongue. The dried leaves have a similar taste, but the 
acrid impression commences later. Their sensible properties and medicinal activity 
are impaired by long keeping. They should be of a green color, and free from 
mustiness. The root has a feeble earthy smell. Though sweetish at first, it has 
afterwards the same effect as the leaves upon the mouth and fauces. It shrinks 
much in drying, and becomes darker, but does not lose its acrimony. Those par- 
cels, whether of leaves or roots, should always be rejected which are destitute of 
this property. As found in commerce, the aconite root is described as being ‘from 
a half to three-quarters of an inch (12 to 20 m.m.) thick at the crown; conically 
contracted below; from two to three inches (50 to 70 mm.) long, with scars or frag- 
ments of radicles; dark brown externally; whitish internally; with a rather thick 
bark, enclosing a star-shaped pith about seven-rayed; without odor; taste at first 
sweetish, soon becoming acrid, and producing a sensation of tingling and numbness.” 
U.S. The seeds also are acrid. For an account of the chemistry of aconite, see 
Aconitia, page 122. 

Medical Properties and Uses. Aconite was well known to the ancients as a 
powerful poison, but was first employed as a medicine by Baron Storck, of Vienna, 
whose experiments with it were published in the year 1762. In moderate doses, it 
produces warmth in the stomach and sometimes nausea, general warmth of the body, 
numbness and tingling in the lips and fingers, muscular weakness, diminished force 
and frequency of the pulse, and diminished frequency of respiration, From larger 
doses all these effects are experienced in an increased degree. The stomach is more 


* Japanese Aconite.—Seven varieties of aconite tubers are said by Dr. Langaard to be found in 
the Japanese drug stores, usually preserved in vinegar or child’s urine, or by drying. The botan- 
ical source of these aconite roots is not accurately determined, but they are probably, at least in 
part, yielded by A. japonicum, Thunb., and A. Fischeri, Reich., believed by many botanists to be 
respectively identical with A. lycoctonum, Linn., and A. Chinense, Sieb. Several alkaloids have 
been separated, but have not been studied at all, with the exception of Japaconitizx, which is said 
to be the most poisonous of the known aconite alkaloids, (See P. J. T'r., 3 ser., xi. 149, 1021.) 
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nauseated ; the numbness and tingling extend over the body; headache, vertigo, and 
dimness of vision occur; the patient complains occasionally of severe neuralgic 
pains; the pulse, respiration, and muscular strength are greatly reduced ; and a 
state of zeneral prostration may be induced, from which the patient may not quite 
recover in less than two or three days. The effects of remedial doses begin to be 
felt in twenty or thirty minutes, are at their height in an hour or two, and continue 
with little abatement from three to five hours. 

In poisonous doses, besides the characteristic tingling in the mouth and elsewhere, 
aconite occasions burning heat of the cesophagus and stomach, thirst, violent nausea, 
vomiting and purging, severe gastric and intestinal spasms, headache, dimness of vision, 
with contracted or expanded pupils, numbness or paralysis of the limbs, diminished 
sensibility in general, stiffness or spasm of the muscles, great prostration, pallid coun- 
tenance, cold extremities, an extremely feeble pulse, and death in a few hours, 
sometimes preceded by delirium, stupor, or convulsions. All these’effects are not 
experienced in every case; but there is no one of them which has not been recorded 
as having occurred in one or more instances. The proper treatment of aconite poi- 
soning consists in the maintenance of absolute rest in a position horizontal, or with 
the head lower than the feet; the evacuation of the stomach by the siphon tube or 
stomach-pump, if free vomiting do not occur ; the administration of stimulus, and the 
use of external heat to keep up the bodily temperature. Whisky or brandy should 
be given freely in a concentrated form by the mouth and rectum; when the symp- 
toms are very urgent, it may be injected under the skin. Ammonia should be em- 
ployed pro re nata. In severe cases the tincture of digitalis should be given hypo- 
dermically (gtt. xv to xxv); and ammonia may be injected into the veins. We have 
known life to be apparently saved by laudanum given in drachm doses; and there is 
sound reasoning as well as some clinical experience (Boston Med. and Surg. Jour., 
Sept. 1861) in justification of the use of tincture of nux vomica in combination with 
that of digitalis. | 

The symptoms produced by aconite are chiefly due to its action upon the circula- 
tion and the nervous system. It is a direct and powerful depressant of the heart, if 
in sufficient amount completely paralyzing the cardiac muscle. The lowering of the 
force of the circulation is certainly in large part due to this action ; but it is prob- 
able, although not proved, that it also paralyzes the vaso-motor system. Upon the 
cerebrum the drug exerts very littie if any direct influence. Upon the peripheral 
sensory nerves it acts as a powerful depressant, thereby causing the characteristic 
tingling and numbness of aconite poisoning. The influence upon the spinal marrow 
seems to be less pronounced than that upon the sensory nerves; but, if in sufficient 
amount, the poison depresses the motor centres of the cord. To this, and not to any 
effect upon the motor trunks or the muscles, is due the loss of reflex activity and of 
voluntary power caused by toxic doses. 

As an internal remedy, aconite is very valuable in sthenic fever from any cause ; 
when the condition is asthenic it should never be administered. It is also useful in 
some cases for the purpose of benumbing sensitive nerves; thus it will sometimes 
arrest the vomiting of pregnancy, and has often been used with excellent results in 
rheumatic neuralgia. To obtain such effects it must be given boldly. Applied locally 
to a sensitive or painful part, it is very efficient, owing to its being brought in a 
concentrated state into contact with the irritated nerves. It is a favorite applica- 
tion in neuralgias, and will probably achieve good more often than any other nar- 
cotic local remedy. Applied to the skin, aconite occasions heat and prickling or 
tingling, followed by numbness, and, if in contact with a wound, produces its pecu- 
liar constitutional effects. Applied to the eye, it causes contraction of the pupil. 
It may be administered in powder, extract, or tincture. The dose of the powdered 
leaves is one or two grains (0:065-0°13 Gm.), of the extract from half a grain to 
a grain (0:03-0-:065 Gm.), of the tincture of the leaves twenty or thirty drops 
(1:25-1-9 C.c.), to be repeated twice or three times a day, and gradually increased till 
the effects of the medicine are experienced. The preparation now almost exclu- 
sively employed is the tincture of the root, Tinctura Aconitt. U.S. Of this, from 
3 to 5 drops (0:18-0-3 C.c.) may be given every two to four hours until its effects 
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become obvious. It is very important to distinguish between the tincture of the 
leaves formerly officinal and still used and the much stronger tincture of the root 
just referred to. Few patients will bear at first more than four minims of the latter. 
Very properly, we think, the tincture of the leaves was abandoned at the revision 
of the U.S. P. 1860. Aconite may be used externally in the form of the saturated 
tincture of the root, of extract mixed with lard, of a plaster or liniment, or of 
aconitine ointment. The tincture may be applied by means of a soft piece of sponge 
on the end of a stick. 

Of. Prep. of the Root. Abstractum Aconiti, U.8.; Aconitia; Emplastrum 
Aconiti, U.S.; Extractum Aconiti, U.S; Extractum Aconiti Fluidum, U. S.; 
Linimentum Aconiti; Tinctura Aconiti, Br.; Tinctura Aconiti, U.S. 


ADEPS. U.S. Lard. 
(A'DEPS. ) 


“The prepared internal fat of the abdomen of Sus scrofa, Linné (Class, Mam- 
malia; Ord., Pachydermata), purified by washing with water, melting, and strain- 
ing.” U.S. “The purified fat of the hog, Sus scrofa.” Br. 

Adeps Preparatus, Br. Adeps Suillus, P. G.; Axungia Porci, s. Porcina, Axungia, Lat.; 


Prepared Lard, Hog’s Lard, Eng.; Axonge, Graisse, Graisse de Pore, Saindoux, Fr.; Schweine- 
schmalz, G.; Grasso di Porco, Lardo, /t.; Manteca de Puerco, Lardo, Sp. 


Preparation. Lard is the prepared fat of the hog. The Br. Pharmacopoeia 
gives a process for its preparation ; but in this country it is generally purchased by 
the druggists already prepared. The adipose matter of the omentum and mesen- 
tery, and that around the kidneys, are usually employed; though the subcutaneous 
fat is said to afford lard of a firmer consistence. In the crude state it contains 
membranes and vessels, and is more or less contaminated with blood, from all which 
it must be freed before it can be fit for use. For this purpose, the fat, having been 
deprived as far as possible by the hand, of membranous matter, is cut into pieces, 
washed with water till the liquor ceases to be colored, and then melted, usually 
with a smail portion of water, in a copper or iron vessel, over a slow fire.* The 
heat is continued till all the moisture is evaporated, which may be known by the 
transparency of the melted fat, and the absence of crepitation when a small portion 
of it is thrown into the fire. Care should be taken that the heat be not too great; 
as otherwise the lard might be partially decomposed, acquire a yellow color, and 
become acrid. This may be guarded against by using a water-bath in melting the 
lard. ‘The process is completed by straining the liquid through linen, and pouring 
it into suitable vessels, in which it concretes upon cooling. To render it, however, 
perfectly free from particles of membrane and tissue, which are often the cause of 
rancidity, and unfit lard for its finer and more permanent uses, Mr. Ed. Smith, of 
Torquay, insists on the necessity of filtering the lard through paper, after freeing it 
from its coarser impurities by straining through linen. By this author it is recom- 
mended that the process of purification should be completed by remelting the 
lard, by means of a water-bath, and then carefully filtering it through paper in a 
warm closet. (P. J. Tr., 1869, p. 131.) Lard may be rendered quite inodorous 
by melting it, when fresh, by means of a salt-water bath, adding a little alum 
or common salt, continuing the heat till a scum rises which is to be skimmed 
off, and, after the lard has concreted, separating the saline matter by washing it 
thoroughly with water. For a particular account of the process, see A. J. P,, 
xxvili. 176. 

The following is the process of the British Pharmacopceia for preparing lard. 
“Take of the internal fat of the abdomen of the hog, perfectly fresh, fourteen pounds. 
Remove as much of the membranes as possible, cut the fat into small pieces, put it 


* Prof, Procter recommends the following method of operating. After careful removal of the 
membranes and adhering flesh, the crude lard is to be cut into small pieces, malaxated with suc- 
cessive portions of cold water until this remains clear, and then heated moderately, in a tinned 
vessel, until the melted fat becomes perfectly clear and anhydrous. Lastly, it is to be strained into 
earthen pots, being occasionally stirred as it cools; and the pots should be securely covered with 
waxed or varnished paper, and kept in a cool, dry cellar. (A. J. P., xxxv. 114.) 
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into a suitable vessel with about four gallons of cold water, and, while a current of 
water is running through the vessel, break up the masses of fat with the hands, ex- 
posing every part to the water, so that whatever is soluble may thus be dissolved and 
carried away. Afterwards collect the washed fat on a sieve or in a cloth, drain away 
as much as possible of the water, liquefy the fat at a heat not exceeding 212°, and 
strain through flannel, pressing the residue while hot; then put it into a pan heated 
by steam, and keep it at a temperature a little but not much above 212°, stirring it 
continually, until it becomes clear and entirely free from water; finally strain it 
through flannel.” Br. 

Lard, as offered for sale, often contains common salt, which renders it unfit for 
pharmaceutic purposes. This may be detected, when the quantity is insufficient to 
be sensible to the taste, by means of nitrate of silver, which will produce a precipi- 
tate of chloride of silver with water in which the salted lard has been boiled, after 
cooling and filtration. To free it from this impurity, it may be melted with twice 
its weight of boiling water, the mixture well agitated and set aside to cool, and the 
fat then separated. lard is sometimes adulterated with water, starch, and a small 
proportion of alum and quicklime, which render it whiter, but unfit for medical 
use. Considerable quantities of lard have been imported into France from the 
United States, adulterated with 25 per cent. of a jelly-like substance, supposed 
to be extracted from Irish moss. This was separated by treating the lard with 
boiling water. (Journ. de Pharm., 1855, p. 455.) 

Properties. Lard is “a soft, white, unctuous solid, of a faint odor, free from 
rancidity, having a bland taste and a neutral reaction. Entirely soluble in ether, 
benzin, and disulphide of carbon. Sp. gr. about 0-938. It melts at or near 35° C. 
(95° EF.) to a clear, colorless liquid, and at or below 30° C. (86° F.) it is a soft 
solid. Distilled water, boiled with lard, should not acquire an alkaline reaction, 
(abs. of alkalies), nor should another portion be colored blue by solution of iodine 
(abs. of starch). A portion of the water, when filtered, acidulated with nitric acid, 
and treated with test-solution of nitrate of silver, should not yield a white precipitate 
soluble in ammonia (abs. of common salt). When heated for several hours on the 
water-bath, under frequent stirring, lard should not diminish sensibly in weight 
(abs. of water).” U.S. When melted, it readily unites with wax and resins. Like 
most animal fats and oils, it consists of stearin, palmitin, and olein ; its consistence, 
when pure, depending largely upon the relative proportions of these principles ; olein, 
being the liquid principle, can readily be separated from the other two, by subjecting 
Jard in cold weather to strong pressure, when the olein (lard oil) is pressed out, 
the solid residue (stearin) being used for various purposes, more particularly the 
manufacture of candles. Olein may also be separated by means of boiling alcohol, 
which, on cooling, deposits the concrete principles of the lard. It is extensively 
employed for burning in lamps, and other purposes in the arts. Vast quantities of 
it are prepared in Cincinnati, Ohio, and much is exported. In France it is said to 
be largely used for adulterating olive oil, and is itself now often adulterated by a 
heavy lubricating petroleum. | 

Exposed to the air, lard absorbs oxygen and becomes rancid. It should, there 
fore, be kept in well-closed vessels, or procured fresh when wanted for use. In the 
rancid state, it irritates the skin, and sometimes exercises an injurious reaction on 
substances mixed with it. Rancidity in lard and other fats is prevented by digest- 
ing them with benzoin or poplar buds, and rancid lard may often be greatly im- 
proved by washing it with lime-water. (See Unguenta.) 

Medical Properties and Uses. Lard is emollient, and is occasionally employed 
by itself in frictions, or in connection with poultices to preserve their soft con- 
sistence ; but its chief use is in pharmacy as an ingredient of ointments and cerates. 
It is frequently added to laxative enemata. 

Of. Prep. Adeps Benzoatus, Br.; Adeps Benzoinatus, U. S.; Ceratum, U. S.; 
Ceratum Cantharidis, 7 S.; Ceratum Extracti Cantharidis, U. S.; Ceratum Resinee, 
U.S.; Unguentum, U.S; Ung. Hydrargyri, 7 S.; Ung. Mezerei, U.S.; Ung. 
Todi, U.4S.; Ung. Simplex, Br. 
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ADEPS BENZOINATUS. U.S. Benzoinated Lard. 
(A/DEPS BEN-ZO-I-NA’TUS.) 
Adeps Benzoatus, /r.; Benzoated Lard; Unguentum Benzoini, U. §. 1870; Axungia Balsami- 


ca, s. Benzoinata, s. Benzoata; Ointment of Benzoin, Z.; Axonze (Graisse) benzoinée (balsamique), 
Fr.; Benzoinirtes Schmalz, CG. 


Preparation. ‘‘ Benzoin in coarse powder two parts [or one hundred and forty 
grains|; Lard one hundred parts [or sixteen ounces, av.] Melt the Lard by 
means of a water-bath, and, having loosely tied the Benzoin in a piece of coarse 
muslin, suspend it in the melted Lard, and, stirring them together frequently, con- 
tinue the heat for two hours, covering the vessel and not allowing the temperature 
to rise above 60° C. (140° F.). Lastly, having removed the Benzoin, strain the 
Lard and stir while cooling.” UV. 

“Take of prepared Lard one pound; Benzoin reduced to coarse powder one 
hundred and sixty grains ; melt the lard by the heat of a water-bath, add the ben- 
goin, and, frequently stirring them together, continue the application of heat for 
two hours; finally remove the residual beuzoin by straining.” Br. That the bal- 
samic or resinous principles, in certain substances like benzoin, exercise a valuable 
function in preserving fats has been proved by abundant experience. It has been 
shown that when made, as originally suggested by Doliber and directed in the U.S. 
Pharmacopeeia of 1870, by incorporating the tincture with lard, ointment of benzoin 
was irritating to the skin in certain diseases; hence the return to the old process 
of digesting the benzoin in lard, kept at a temperature of 60° C. (140° F.). The 
present U.S, formula does not differ materially from the British, except in the 
directions to enclose the benzoin in a muslin bag and the regulation of the tempera- 
ture; the first improvement has for its object the prevention of the hard cake of 
benzoin, which otherwise collects at the bottom of the water-bath, and is apt to be 
imperfectly acted upon. A much pleasanter and more agreeable product is insured 
by heeding the U.S. directions as to limiting the temperature, a high heat volatil- 
izing the odorous principles, and communicating an empyreumatic odor. 


AETHER, U.&., Br. Ether. 
( 22’ THER—#'ther, ) 


Ather Sulphuricus, Ed., Dub.; Ether, Hydric Ether, Naphtha Vitrioli, Hydrate of Ethylen, 
Oxide of Ethyl; Ether hydrique, ou vinique, ou sulfurique, /'r.; Ather, Schwefelither, G. 

“A liquid composed of about 74 per cent. of Ethyl Oxide [(0,H,),0; 74— 
C,H.0; 37] and about 26 per cent. of Alcohol containing a little water. Sp. gr. 
about 0-750 at 15° C. (59° F.).” U.S. “A volatile liquid prepared from Alco- 
hol, and containing not less than 92 per cent. by volume of pure ether, C,H,O or 
C,H,,0.” Br. 

Preparation. The present U.S. Pharmacopeia has abandoned the process for 
preparing ether.* 

“Take of Rectified Spirit fifty fluidounces [Imp. meas.]; Sulphuric Acid ten 


fluidounces [Imp. meas.]; Chloride of Calcium ten ounces [avoird.]; Slaked Lime 


# The following is the process of U.S. P. 1870. “Take of Stronger Alcohol six pints ; Sul- 
phurie Acid thirty-six troyounces ; Potassa three hundred and sixty grains ; Distilled Water three 
fiwidounces. To two pints of the Alcohol, contained in a six-pint tubulated retort, gradually 
add the Acid, stirring constantly during the addition. By means of a cork fitted to the tubu- 
lure, adapt a long funnel-shaped tube, with the lower end drawn out so as to form a narrow 
orifice, and reaching nearly to the bottom of the retort, and also a thermometer tube, graduated 
from 260° F. [126°6° C.] to 300° F. [148°8° C.], with its bulb reaching to the middle of the liquid. 
Having placed the retort on a sand-bath, connect it with a Liebig’s condenser, and this with a 
well-cooled receiver. Then raise the heat quickly until the liquid boils, and attains a tempera- 
ture between 266° F. [130° C.] and 280° F. [137°7° C.]. By means of a flexible tube, connected with 
the stop-cock of an elevated vessel containing the remainder of the Alcohol, introduce that liquid 
into the retort, through the funnel-shaped tube, in a continuous stream; the quantity supplied 
being so regulated that the temperature of the boiling liquid shall continue between the degrees 
mentioned. After all the Alcohol has been added, proceed with the distillation until the tempera- 
ture rises to 286°, when the process should be discontinued. To the distilled liquid add the Potassa, 
previously dissolved in the Distilled Water, and shake them occasionally together. At the end of 
twenty-four hours, pour off the supernatant liquid, introduce it into a retort, and, with a gentle heat, 
distil into a well-cooled receiver three pints, or until the liquid attains the specific gravity 0°750. 
Lastly, keep the Ether in a well-stopped bottle.” 
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half an ounce [avoird.]; Distilled Water thirteen fluidounces [Imp. meas.]. Mix 
the Sulphuric Acid with twelve fluidounces of the Spirit in a glass matrass capable 
of containing at least two pints [Imp. meas.], and, not allowing the mixture to cool, 
connect the matrass by means of a bent glass tube with a Liebig’s condenser, and 
distil with a heat sufficient to maintain the liquid in brisk ebullition. As soon as 
the ethereal fluid begins to pass over, supply fresh Spirit through a tube into the 
matrass in a continuous stream, and in such quantity as to equal the volume of the 
fluid which distils over. For this purpose use a tube furnished with a stop-cock 
to regulate the supply, connecting one end of the tube with a vessel containing the 
Spirit raised above the level of the matrass, and passing the other end through a 
cork fitted into the matrass. When the whole of the Spirit has been added, and 
forty-two fluidounces have distilled over, the process may be stopped. Dissolve the 
Chloride of Calcium in the Water, add the Lime, and agitate the mixture in a bottle 
with the impure ether. Leave the mixture at rest for ten minutes, pour off the 
light supernatant fluid, and distil it with a gentle heat until a glass bead of specific 
eravity 0°735 placed in the receiver begins to float. The ether and spirit retained 
by the chloride of calcium, and by the residue of each rectification, may be recovered 
by distillation and used in a subsequent operation.” Br. 

The preparation of ether embraces two stages: its generation, and its subsequent 
rectification to remove impurities. The formulas agree in obtaining it by the action 
of sulphuric acid on alcohol. In the former United States process, which was 
adopted, with modifications, from the French Codex, one-third of the alcohol taken 
is mixed with the acid, and, while still hot from the reaction, distilled from a glass 
retort, by a heat quickly applied, into a refrigerated receiver. When the heat of 
the mixture has risen to between 130° C. (266° F.) and 137-7° C. (280° F.), the 
remainder of the alcohol is allowed to enter the retort in a continuous stream, the 
supply being so regulated that the heat shall be maintained between the degrees 
mentioned. By a complicated reaction which is explained on page 137, the acid 
converts the alcohol into ether; and, were it not that the acid becomes more and more 
dilute as the process proceeds, it would be able to etherize an unlimited quantity of 
alcohol. Although the acid, before it becomes too dilute, is capable of determining 
the decomposition of a certain amount of alcohol, yet it is not expedient to add this 
amount at once; asa considerable portion of it would distil over undecomposed with 
the ether. The proper way of proceeding, therefore, is that indicated in the for- 
mulas; namely, to commence the process with the use of part of the alcohol, and, 
when the decomposition is fully established, and a portion of ether has distilled, to 
add the remainder in a gradual manner, so as to replace that which, every moment 
of the progress of the distillation, is disappearing by its conversion into ether. 

In the U.S. process of 1850, the point at which the distillation should cease was 
determined by the proportion of the ether distilled to that of the aleohol employed, 
or by the appearance in the retort of white vapors, which indicate the generation of 
other products besides the ether; but, in the 1870 plan, arrangements having been 
made by which the temperature can be determined, the degree of heat has been 
adopted as a better criterion; as it is only when the temperature exceeds the point 
of 141:1° C. (286° F.) indicated, that the production of injurious impurities is to 
be apprehended. The modifications of the old process were made in conformity 
with suggestions by Dr. Squibb, contained in a paper published in the Proc. A. P. 
A., 1858, p. 390. The direction in the 1850 process to reserve a small portion of 
acid, to be added gradually with the reserved alcohol, upon the supposition that the 
acid in the retort might be too much weakened to perform its part duly, has been 
found upon trial to result in no practical advantage. As the proper proportion be- 
tween the acid and alcohol is that which requires for ebullition a temperature some- 
what above 130° C. (266° F.), or that at which the ether is formed, there is an 
obvious propriety in supplying the alcohol just so rapidly as may be sufficient to 
maintain this temperature in the liquid of the retort. If the alcohol be supplied so 
rapidly as to reduce the temperature below the point mentioned, alcohol will distil 
over in undue proportion; if too slowly supplied, the temperature will rise so high 
as to produce other reactions in the materials than that required for etherification, 
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and various other products will result. The rising of the temperature to 141:1° C. 
(286° F.), after all the alcohol has been added, is, therefore, an indication that the 
process should be suspended. Nevertheless, the caution to check the process when 
white vapors appear in the retort is not amiss, as affording an additional security 
that it shall not be carried too far. At the temperature of 160° C. (320° F’.), there 
would be generated sulphurous acid, heavy oil of wine, olefiant gas, and a large quan- 
tity of resino-carbonaceous matter, blackening and rendering thick the residuary 
liquid ; all of them products arising from the decomposition of a portion of sulphuric 
acid, alcohol, and ether. 

The British process is that of the Edinburgh Pharmacopeia slightly modified. 
The principles are the same as those of the U.S. 1870 process; but the directions 
about temperature are wanting; and the regulation of the supply of alcohol, and 
the cessation of the operation, are made to depend on the less reliable method of 
determining the measure of liquid, in the first place in the retort, and in the second 
place in the receiver; as in the U.S. process of 1850. 

In both processes, whatever care may be taken in conducting them, and to stop 
them in due time, the ether obtained is apt to be contaminated with sulphurous acid, 
heavy oil of wine, alcohol, and water; and hence its purification becomes necessary. 
The U.S. Pharmacopeia of 1870 directed for this purpose an aqueous solution of 
potassa, the British a saturated solution of chloride of calcium, to which a portion 
of recently slaked lime has been added. In both cases, the crude ether is agitated 
with the purifying agent, and submitted to a new distillation at a gentle heat, called 
the rectification. 

The purifying substances are potassa for sulphurous acid and water, and water 
for alcohol in the U.S. formula; lime for acid, and a saturated solution of chloride 
of calcium for alcohol and water, in the British. The British substances for 
purifying are stated by Dr. Christison to be convenient, and to act perfectly and 
promptly. The chloride of calcium solution, after having been used, yields on dis- 
tillation a further portion of ether of the officinal density ; and, by concentrating 
it, filtering while hot, and separating the crystals of sulphite of calcium which form 
on cooling, the chloride may be recovered for future operations. 

The process for forming ether is conducted with most advantage on a large 
scale. At Apothecaries’ Hall, where the operation is performed in this way, the 
apparatus employed is thus described by Mr. Brande. It “consists of a leaden 
still, heated by means of high-pressure steam carried through it in a contorted 
leaden pipe. <A tube enters the upper part of the still for the purpose of suffering 
alcohol gradually to run into the acid. The still-head is of pewter, and is con- 
nected, by about six fect of tin pipe, with a very capacious condensing apparatus, 
duly cooled by a current of water. The receivers are of pewter, with glass lids, 
and have a side tube to connect them with the delivering end of the condensing 
pipe.” (Manual of Chemistry, edition of 1848.) For an account of the apparatus 
used in the U.S. Naval Laboratory for obtaining ether by steam on a large scale, 
see an article by E. R. Squibb, M.D., contained in A. J. P. for Sept. 1856. 

Properties of Officinal Ether. ‘The properties of Kther are given under 
Stronger Ether (see “ther Fortior). It dissolves in about five times its volume of 
water. ‘Tested, as directed under Stronger Ether, the reaction should be neutral ; 
on evaporation it should leave no fixed residue, and the last portion should have 
not more than a very slight foreign odor; a volume of 10 C.c., upon agitation 
with an equal volume of glycerin, should not be reduced to less than 7:5 C.c.” 
U.S. Notwithstanding the officinal directions for purifying ether, it is not abso- 
lutely pure -as obtained by either of the formulas here given. Both contain a 
considerable portion of alcohol, the U.S. about 26 per cent., or, according to Dr. 
Squibb, 25 per cent. of 88 per cent. alcohol, the British, according to the Phar- 
macopeeia, 8 per cent. of alcohol by measure. In both, there is a little of the light 
oil of wine. They should, however, be free from various impurities, which are too 
often found in commercial ether, the result of careless operation, or the employ- 
ment of imperfect processes. As the Br. Pharmacopeeia gives special directions for 
the purification of ether, we shall postpone an account of the chemical and remedial 
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properties of the medicine till the pure preparation is treated of. (See Ather 
Fortior.) In the mean time, it will be proper to indicate the means of determin- 
ing the purity of the proper officinal ethers. Commercial ether varies in sp. gr. 
from 0°733 to 0:°765. The impurities found in it are excess of alcohol, water, sul- 
phurous and other acids, heavy oil of wine, and various fixed substances. 

The U.S. ether should have the sp. gr. 0°750, and, if heavier than this, must contain 
too much alcohol or water. When shaken with an equal bulk of water it should 
not lose more than from one-fifth to one-fourth of its volume. The statement that 
water takes up only one-tenth has been shown by Dr. Squibb to be erroneous. 
If it take up more than one-fourth, the ether must contain too much of alcohol or 
of water, or both. If the alcohol be in excess, it may be removed by agitating the 
liquid with twice its bulk of water, which unites with the alcohol, forming a heavier 
stratum, from which the ether may be poured off. The ether, however, takes up 
about one-tenth of water, which may be removed by agitation with freshly burned 
lime, and subsequent distillation. An easy method for detecting and measuring 
any alcohol present in ether, was given by the Edinburgh College; namely, to agi- 
‘tate it, in a minim measure, with half its volume of a concentrated solution of 
chloride of calvium. This will remove the alcohol; and the reduction of the vol- 
ume of the ether, when it rises to the surface, will indicate the amount. The use 
of glycerin to separate the alcohol and water is for the first time officinal. Heavy 
oil of wine may be discovered by the ether becoming milky upon being mixed with 
water. If the ether is pure, it wholly evaporates in the air, leaving no solid resi- 
due. All non-volatile impurities are thus detected. It should not redden litmus, 
showing the absence of acids. The point of ebullition is also an indication of the 
strength of the ether. When evaporating from bibulous paper, it should offer only 
a slight degree of foreign odor, aromatic and free from pungency, and should leave 
the paper, when dry, nearly or quite odorless. This test proves the absence of vol- 
atile impurities, except a slight and not inadmissible proportion of light oil of wine. 
( Squibb.) 

‘“‘ Kther should be preserved in well-stopped bottles, or in soldered tins, in a cool 
place remote from lights and fire.” U.S. 

The British ether should have the sp. gr. 0°735. Fifty measures, agitated with 
an equal volume of water, are reduced to 45 by an absorption of 10 per cent. It 
boils below 105°. It is, therefore, considerably stronger than the U.S. ether. In 
other respects it should answer to the tests above given. 

Officinal ether may answer for external application, and may even be given by 
the mouth, yet for purposes of inhalation it is scarcely fitted without further puri- 
fication. 

Pharm, Uses. In preparing Acidum Tannicum; Ceratum Sabine. Hxtractum 
Ergote Liquidum, Br.; Extract. Filicis Liquid., Br.; Extract. Mezerii Aéthe- 
reum, Br.; Extract. Stramonii, Br.; Oleoresina Capsici, U.S.; Oleoresina Cu- 
bebee, U. S.; Oleoresina Filicis, U.S.; Oleoresina Lupuline, U.S; Oleoresina 
Piperis, U. S.; Oleoresina Zingiberis, U.S,; Tinctura Opii Deodorata, US. 

Of. Prep. “ther Purus, Br.; Collodium, Br.; Liquor Epispasticus, Br.; Spir- 
itus Aitheris, Br. | 


JANTHER ACETICUS. U.S. Acetic Ether. Acetate of Ethyl. 
C2Hs, C2H3023 88. (Z2E/THER A-CET’I-CUS.) C4H50, C4H303; 88. 
Naphtha Acete; Ethyl Acetate; Ether acétique, Naphte acétique, Fr.; Essigaether, Essig- 

naphtha, G. 

Preparation. This newly officinal ether may be formed by several processes, the 
chief of which are the following. 1. Mix 100 parts of alcohol (sp. gr. 0°83) with 
63 parts of concentrated acetic acid, and 17 parts of strong sulphuric acid, and distil 
125 parts into a receiver, kept cold with wet cloths. 2. Distil to dryness a mix- 
ture of three parts of acetate of sodium, three of alcohol, and two of sulphuric acid, 
mix the distilled product with one-fifth of sulphuric acid, and distil a second time an 
amount of ether equal to the alcohol employed. 3. Distil two parts of effloresced 
acetate of lead with one part of alcohol, and a little more than one part of sulphuric 
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acid. In the last two processes, the acetic acid is set free by the action of the sulphu- 
ric acid on the acetate employed. J. A. Pabst has devised a process for acetic ether 
in imitation of that for the preparation of common ether. 50 C.c. of sulphuric acid 
and the same quantity of alcohol are heated together in a retort to 140° C. (284° F.), 
and then a mixture of one litre of 96 per cent. alcohol and one litre acetic acid (93 
per cent.) is allowed to flow in slowly. At first some ethyl ether goes over, and then 
a liquid which contains, with considerable uniformity, 85 per cent. acetic ether. The 
reaction takes place between 130° C. (266° F.) and 135° C. (275° F.); at 145° ©. 
(293° F.) some sulphurous acid is produced. The yield is about 1350 grammes, or 
78 per cent., which is 90 per cent. of the theoretical amount. With reference to 
the solubility of acetic ether in saturated calcium chloride solution, it is to be re- 
marked that pure acetic ether is not dissolved, although it is if mixed with 90 per cent. 
alcohol. One volume acetic ether, one volume alcohol, and two volumes calcium 
chloride solution give a homogeneous liquid. The methyl acetic ether can be pre- 
pared exactly as the ethyl compound, but in the attempt to prepare the amy] acetic 
ether in an analogous manner side reactions were found to interfere. In order to. 
study the proportional power of combination possessed by the two alcohols, Mr. 
Pabst allowed a mixture of 100 C.c. methyl alcohol and 100 C.c. acetic acid to 
flow into a mixture of 50 C.c. sulphuric acid and 50 C.c. ethyl alcohol. The first 
distillates contained essentially methyl acetate and the latter pure ethyl acetate. In 
the flask were found remaining nearly equal amounts of sulphuric and ethyl sul- 
phuric acids, and in addition alcohol, acetic acid, and some residual ethyl acctate. 
(Bull. Soc. Chim., vol. xxxiii. pp. 350, 351; A. J. P., 1880.) 

‘A transparent and colorless liquid, of a strong, fragrant, ethereal, and somewhat 
acetous odor, a refreshing taste, and neutral action. Soluble, in all proportions, in 
alcohol, ether, and chloroform, and in about 17 parts of water. Sp. gr. 0°889 to 
0-897. It boils at about 76° C. (168.8° F.). It is inflammable, burning with a bluish 
yellow flame, and acetous odor. Acetic Ether should not change the color of blue 
litmus paper previously moistened with water, nor leave any fixed residue upon 
evaporation. When 10 C.c. are agitated with an equal volume of water, in a grad- 
uated test-tube, the upper, ethereal layer, after its separation, should not measure 
less than 9 C.c.” U.S. It should be kept away from lights or fire. 

Medical Properties and Uses. Acetic ether is occasionally used in medicine 
as a stimulant and antispasmodic. Its action upon the system is probably very sim- 
ilar to that of ether; but as it is less volatile it is less rapidly absorbed and elimi- 
nated, and consequently is much less prompt and fugacious in its influence than is 
ether. It is locally irritating. It has been found by Dr. H. C. Wood to be capa- 
ble of being used as an anesthetic, but is too slow in its action for practical pur- 
poses. The dose by the mouth is from fifteen to thirty drops (0:9-1:9 C.c.), suffi- 
ciently diluted with water. It is sometimes employed externally, by friction, as a 
resolvent, and for rheumatic pains. 


Of. Prep. Spiritus Odoratus, U. S.; Tinctura Ferri Acetatis, U.S. 
JETHER FORTIOR. U.S. Stronger Ether. 


(#/THER FOR'TI-OR.) 

«A liquid composed of about 94 per cent. of Ethyl Oxide [(C,H,),0; 74— 
C,H,O; 37] and about 6 per cent. of Alcohol containing a little Water. Sp. gr. 
not higher than 0°725 at 15°C. (59° F.), or 0-716 at 25°C. (77° F.).” US. 
“ Ether, C,H,O or C,H,,0, free from alcohol or water.” Br. 

Preparation. As in the case of ether, no process is given for the preparation 
of stronger ether in the present U. S. Pharmacopeeia.* 

ther Purus, Pr.; Pure Ether; Ether hydrique pur, F’r.; Reiner Ather, G. 


* “The following is the process of U.S. P. 1870. “Take of Ether, Water, each, three pints ; 
Chloride of Calcium, in fine powder, Lime, in fine powder, each, a troyounce. Shake the Ether 
and the Water thoroughly together, and when the Water has subsided, separate the supernatant 
ether. Agitate this well with the Chloride of Calcium and the Lime in a well-stopped bottle, and. 
allow the mixture to stand for twenty-four hours. Then decant the Ether into a retort, and, 
having adapted thereto a Liebig’s condenser, distil a pint and a half of Stronger Ether into a re- 
ceiver refrigerated with ice-cold water. Lastly, keep the liquid in a well-stopped bottle. By con- 
tinuing the distillation, a portion of weaker ether may be obtaized,” U.S. 
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“Take of Ether, Distilled Water, of each, two pints [Imperial measure]; Lime, 
recently burned, a quarter of an ounce [avoirdupois]; Chloride of Calcium, four 
ounces [av.]. Put the Ether with one pint [Imp. meas.] of the Water into a 
bottle, and shake them together; allow them to remain at rest for a few minutes, 
and, when the two liquids have separated, decant off the supernatant ether. Mix 
this with the remainder of the Water, and again, after separation, decant as before. 
Put now the washed ether, together with the Lime and Chloride of Calcium, into 
a retort to which a receiver is closely attached, let them stand for 24 hours, then 
distil with the aid of a gentle heat. Sp. gr. not exceeding 0-720.” Br. 

The formulas of 1870 are essentially the same; the U.S. limiting the amount 
distilled by the measure, the British by the sp. gr. The ether is first shaken 
with the water, in order that the latter, by its superior affinity for aleohol, may take 
it from the former; and afterwards with the chloride of calcium and lime, to sepa- 
rate from the ether the water with which it has itself united in the first step of the 
process. Of course, the lime, for this purpose, must be in its freshly calcined state, 
so that it may have had no opportunity to absorb water from the air. The subse- 
quent distillation is intended still further to strengthen the ether, the less volatile 
liquids being left in the retort. The lime answers the further purpose of neutralizing 
any sulphurous or other acid which the ether may have happened to contain. The 
weaker ether obtained at the end of the process may be kept for subsequent purifi- 
cation. It will be noticed that this separate process accomplishes more perfectly 
what is effected by the British formula for ether. 

Even thus prepared, however, the ether, though sufficiently pure for all pharma- 
ceutical or remedial purposes, is not absolutely pure, still containing a little alcohol. 
To meet the intentions of the U.S. process, it must have the sp. gr. 0°725 (0-720, 
Br.). 
hegucttes ‘(A thin and very diffusive, clear, and colorless liquid, of a re- 
freshing characteristic odor, a burning and sweetish taste, with a slightly bitter 
after-taste, and a neutral reaction. It is soluble, in all proportions, in alcohol, 
chloroform, benzol, benzin, fixed, and volatile oils, and dissolves in eight times its 
volume of water at 15° C. (59° F.). It boils at 37° C. (98°6° F.). Ether is 
highly inflammable, and its vapor, when mixed with air and ignited, explodes 
violently. Ifa piece of pale blue litmus paper moistened with water be immersed 
ten minutes in a portion of the Ether, the color should not change. On evaporating 
at least 50 C.c. in a glass vessel, no fixed residue should appear, and, on evaporating 
a portion dropped upon blotting paper no foreign odor should be developed. When 
10 C.c. are agitated with an equal volume of glycerin in a graduated test-tube, the 
Kther layer, when fully separated, should not measure less than 8°6 C.c. It should 
boil actively, in a test-tube half filled with it and held a short time in the hand, on ~ 
the addition of small pieces of broken glass. It should be preserved in well-stopped 
bottles, or in soldered tins in a cool place remote from lights or fires.” UW. S. 

Its extreme volatility causes it to evaporate speedily in the open air, with the 
production of considerable cold. Its inflammability is very great, and the pro- 
ducts of its combustion are water and carbonic acid. In consequence of this 
property the greatest care should be used not to bring it in the vicinity of flame, 
as, for example, a lighted candle. One of the great advantages of using steam 
as the source of heat is that it obviates, in a great measure, the danger of its acci- 
dental inflammation. When too long kept it undergoes decomposition, and is con- 
verted in part into acetic acid. It dissolves iodine and bromine freely, and sul- 
phur and phosphorus sparingly. Its power to dissolve corrosive sublimate makes 
it a useful agent in the manipulations for detecting that poison. It is also a solvent 
of volatile and fixed oils, many resins and balsams, tannic acid, caoutchouc, and 
most of the organic vegetable alkalies. It does not dissolve potassa and soda, in 
which respect it differs from alcohol. It was formerly believed that when water 
dissolves more than a tenth of its volume, the ether is shown to contain an undue 
quantity of water or alcohol, or of both; but according to Dr. Squibb this is not 
correct, water readily taking up one-fourth of its volume of ether. Ether unites 
in all proportions with alcohol. According to Prof. R. Boettger, water may be 
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detected in ether by agitating the suspected liquid with bisulphide of carbon; if 
water be present the mixture becomes milky and turbid, otherwise it remains clear. 
A small piece of hydrate of potassium immersed in ether becomes coated with a 
yellowish film and imparts a yellowish color to the liquid, after standing twenty- 
four hours, if any alcohol be present. (A. J. P., 1872.) Stefanelli (Ber. d. Chem. 
Ges., 8, 439) proposes to shake ether with a small fragment of anilin-violet, which 
does not impart color to ether free from alcohol. One per cent. of alcohol may be 
thus detected. 

On filtering an ethereal liquid with free access of air, a frost-like congelation is 
observed on the upper part of the filter, its appearance and quantity depending 
upon the temperature and the hygrometric state of the atmosphere. Tanret has 
collected some of this hydrate of ether, and found that after it had been completely 
freed from ether by strongly blowing upon it, it had the temperature 3:5° C. 
(25:7° F.), and on fusion yielded 17 to 18 parts of water for 37 of ether; the 
formula (C,H,),0,2H,O requires 18 parts. (A. J. P., 1878.) 

Composition and Theory of its Production. The empirical formula of ether 
is 0,H,,0, and this is the result both of analysis and a determination of its vapor 
density, whereby the molecular weight is established. This formula, however, is 
better understood when we examine the conditions of its formation. Ether is then 
found to be the oxide of ethyl (C,H,). This is the group which gives character to 
common alcohol and all its salts, whether with organic or inorganic acids. The 
group C,H, acts as a monad radical, and common alcohol is its hydrate, C,H,,OH. 
Its oxide then would be (C,H,),O, and all the reactions by which ether is produced 
show it to be this oxide. It is commonly formed from common alcohol (ethyl 
hydrate) by the action of sulphuric acid, according to the following reactions : 

C,H,,0OH + SO,.0H,OH = SO,,0H,0C,H, + H,OH; 
that is, aleohol reacting with sulphuric acid yields ethyl-sulphuric acid (sulphovinic 
acid) and water. In the presence of an excess of alcohol and at the proper tem- 
perature the ethyl-sulphuric acid then reacts with another molecule of alcohol as 
follows : 
C,H,,0OH + SO,.0H,OC,H, = C,H,.00,H, + SO,,0H,OH, 

whereby ethyl oxide (ether) is formed, and sulphuric acid is regenerated. These reac- 
tious take place best at a temperature of about 140° C. (284° F.), and if the mixture 
in the flask is kept at this temperature a steady stream of alcohol can be converted 
into ether, whence the process has been called “the continuous etherification process.” 

Medical Properties and Uses. The chief use of ether in medicine is as an 
anesthetic ; although when taken into the stomach, it is absorbed and exerts its 
narcotic powers. Locally applied it acts at first as a stimulant and afterwards as a 
narcotic. If it be on an exposed surface its evaporation occurs so rapidly as to mask 
by refrigeration the direct action of ether. It was at one time employed for freezing 
parts about to be operated upon, but has been superseded by the more volatile and 
cheaper petroleum products. It is frequently employed in nausea dependent upon 
gastric depression, and also in flatulent or even biliary colic ; it is sometimes effective 
in gastrodynia, in neuralgia of the gums, earache, ete. When applied locally its 
evaporation should be prevented if possible. When ether is taken into the general 
system it produces an increase of the force and frequency of the pulse, which 
appears to be due to a stimulant action both upon the heart and vaso-motor system. 
The augmentation of the force of the circulation is remarkably well maintained even 
during profound etherization, and after death from ether poisoning the heart is 
usually, if not always, found to be beating. When the drug causes a fatal result, 
it is almost always by paralyzing the centres of respiration. In sufficient amount 
ether acts powerfully as a narcotic, suspending consciousness and also lessening 
reflex activity. In some subjects there is a stage of etherization in which sensi- 
bility is destroyed, although consciousness is preserved. The influence of ether upon 
the nervous system is a direct one, and the usual order of the involvement of the 
nerve centres as shown by Flourens is: first the cerebrum, next the sensory centres 
of the cord, next the motor centres of the cord, next the sensory centres of the me- 
dulla, and finally the motor centres (including that of respiration) of the medulla. 
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For external use, the unrectified ether is sufficiently pure. The internal dose of 
ether is from fifty drops to a teaspoonful, to be repeated frequently when the full 
effect of the remedy is desired. It may be given in capsules, or simply floating upon 
the surface of ice-cold water or incorporated in an aqueous mixture, to be made by 
first rubbing it up with spérmaceti, employed in the proportion of two grains for 
each fluidrachm of the ether. 

A syrup of ether is directed by the French Codex. MM. J. Regnault and 
Adrian, after a thorough investigation of the solubility of ether in solutions of 
sugar, offer the following formula. Take of sugar 440 parts, distilled water 490 
parts, alcohol at 90° 50 parts, pure ether 20 parts. Put into a bottle, shake, and 
preserve. The whole of this might be given at a dose, if the parts taken are 
represented by grains. 

Capsules of ether, also called pearls of ether, are inodorous, will keep for a year 
at least without loss, and furnish the means of introducing ether into the stomach 
without irritating the mouth and throat. In a few seconds after they arrive in the 
stomach, they burst and diffuse their effects with singular rapidity. Analogous 
effects are produced when they are introduced into the rectum or vagina. Ether 
may be gelatinized by the process of M. Grimault. This consists in briskly shak- 
ing, in a stoppered bottle, four measures of ether, free from alcohol and acid, with 
one measure of white of egg. (elatinized ether is an opaline trembling jelly, 
which may be spread with the greatest facility. It may be used as a local anzs- 
thetic, applied to the seat of pain, spread on linen, and covered with a piece of 
cloth or of sheet caoutchouc. Gelatinized ether will not keep, but must be pre- 
pared at the time it is wanted. 

Etherization, Hther may be exhibited by inhalation. Many years ago, its use 
in this way was proposed by Drs. Beddoes, Pearson, .and Thornton, of England, in 
certain diseases of the lungs. As early as 1805, the late Dr. Warren, of Boston, 
employed ethereal inhalation to relieve the distress attending the last stage of pui- 
monary inflammation. About the year 1812, in Philadelphia, at a time when the 
nitrous oxide was the subject of popular lectures, the vapor of ether was frequently 
breathed from a bladder for experiment or diversion; and its effects in producing 
transient intoxication, analogous to that caused by the nitrous oxide, were observed. 
It was not, however, until October, 1846, that attention was particularly drawn to 
ethereal inhalation as a remedy for pain. In that month, Dr. Warren, of Boston, 
was applied to by Dr. W. T. G. Morton, dentist of that city, to ascertain by trial 
whether an agent which he had successfully employed to render painless the 
extracting of teeth would be equally successful in preventing the pain of surgical 
operations. This agent was the vapor of ether. Dr. Warren acceded to this re- 
quest, and shortly afterwards, at the Massachusetts General Hospital, performed a 
severe operation, without pain to the patient, under the influence of ether, admin- 
istered by Dr. Morton. A few days subsequently, Dr. C. T. Jackson, of Boston, 
in conversation with Dr. Warren, claimed to have first made known to Dr. Morton 
the use of ethereal vapor for the prevention of pain in dental operations. 

From this beginning, the employment of ether by inhalation for the prevention 
and removal of pain has spread throughout the civilized world. The effect pro- 
duced, called etherization, is usefully resorted to in all severe operations, not merely 
for the prevention of pain, but also of the shock which the system would otherwise 
suffer as a consequence of the pain, and also as a means of producing muscular 
relaxation in dislocation, strangulated hernias, etc. It has been employed for the 
detection of feigned diseases, by suspending the operation of the will; in neuralgia, 
biliary or renal colic, dysmenorrheea, etc., as a palliative; in tetanus, and in the 
spasms produced by an overdose of strychnia, as an antispasmodic; and in asthma 
and chronic bronchitis, as an antispasmodic expectorant. In midwifery it is ex- 
tensively employed; and, while it does not seem materially to interfere with the due 
contraction of the uterus, it promotes the relaxation and lubricating secretions of 
the soft parts. In vivisections, humanity calls for the use of it as an anzesthetie. 

Ethereal vapor is most conveniently inhaled through a soft sponge, hollowed out 
on one side to receive the projection of the nose, and saturated with ether of the 
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purest quality. The sponge, thus prepared, is applied over the nostrils, through 
which the inhalation should be made in preference to the mouth. When the inha- 
lation is thus conducted through a sponge, the ethereal vapor is copiously mixed 
with air, and there is no fear of inducing asphyxia. At first a short cough is gen- 
erally produced, but this soon disappears; and, after the lapse of from two to five 
minutes, and the expenditure of about two fluidounces of ether, the quantity being 
very variable in different cases, the patient becomes insensible, and appears as if in 
a deep, almost apoplectic sleep. The usual signs of the full effect of the ether are 
the closure of the eyelids, muscular relaxation, and inability to answer questions. 
During the whole process of etherization, the fingers should be kept on the pulse; 
and, if it become feeble, or very slow, or very rapid, the sponge should be removed 
until the circulation improves. At first there is redness, afterwards paleness of the 
face and neck, succeeded by cold perspirations. The danger in etherization is very 
rarely, if ever, through failure of the circulation, but by arrest of the respiration, 
and the state of the latter function should be closely watched; should it become 
very slow, or shallow, or irregular, the aneesthetic should be withdrawn, and, if neces- 
sary, appropriate measures of relief adopted. This is the mode of proceeding in surgical 
operations ; in midwifery cases, partial etherization is often sufficient. One of the draw- 
backs to the use of ether is that vomiting is very apt to occur and be severe during 
the recovery from the narcosis. To lessen the gastric disturbance as much as possi- 
ble, no food should be allowed for some hours before etherization, and a moderate dose 
of brandy or whisky should be administered at the beginning of the latter process. In 
a few instances etherization has produced alarming remote effects. Dr. I’. D. Lente 
has reported three cases of this kind. (New York Journ. of Med., Nov. 1856.) 
Sometimes death has ensued; but the instances are extremely rare in whieh 
a fatal result could be clearly traced to the direct influenve of ether. 

Pharm. Uses. Digitalinum, Br.; Oleoresina, U.S. 

Of. Prep. Collodium, U.S.; Collodium cum Cantharide, U.S.; Oleum Aithe- 
reum, U.S.; Spiritus Aitheris, U. S.; Spiritus Aitheris Compositus, J. S. 


ALCOHOL. U.S. Alcohol. 
(AL’/CO-HOL.) 

«“ A liquid, composed of 91 per cent. by weight (94 per cent. by volume) of Ethy! 
Alcohol [C,H,.HO; 46 —O,H,O,HO; 46], and 9 per cent. by weight (6 per cent. 
by volume) of Water. Sp. gr. 0°820 at 156° C. (60° F.), and 0:812 at 25° C. 
(77° F.). Alcohol should be preserved in well-closed vessels, in a cool place, re- 
mote from lights or fire.” U.S. ‘Alcohol, C,H,O,, with 16 per cent. of water, 


of the sp. gr. 0:838.”’ Br. 

Spiritus Rectificatus, Br., Rectified Spirit; Spiritus, P.@.; Spiritus Vini Rectificatissimus, 
Aleohol Vini; Spirit of Wine; Alcool, Esprit de Vin, F’r.; Rectificirter Weingeist, G.; Alcoole, 
Aquavite rectificata, Jt.; Alcohol, Espiritu rectificado de Vino, Sp. 


ALCOHOL DILUTUM. U.S. Diluted Alcohol. 
(AL/CO-HOL DI-LU/TUM.) 

“A liquid composed of 45°5 per cent. by weight (53 per cent. by volume) of 
Ethyl Alcohol and 54-5 per cent. by weight (47 per cent. by volume) of Water. 
Sp. gr. 0-928 at 156° C. (60° F.) and 0-920 at 25° C. (77° F.).” U.S. “ Made 
by mixing five pints of Rectified Spirit with three pints of Distilled Water. Sp. 
gr. .0°920.” Br. 

Spiritus Tenuior, Br., Proof Spirit; Spiritus Dilutus, P. @.; Spiritus Vini Rectificatus; Al- 
cool dilué, Fr.; Verdiinnter Spiritus, G. ede 

From the titles and definitions above given, which include all the forms of alcohol 


recognized by the U.S. and Br. Pharmacopeeias, it will be perceived that there are 
two officinal strengths of Alcohol, those being considered the same which approach 
nearly in specific gravity and are employed for similar purposes. dj 

In the present U.S. Pharmacopeeia, 1880, the title Alcohol now means a spirit of the 
sp. gr. 0°820; this replaces both the Alcohol Fortius (stronger alcohol, sp. gr. 0:817), 
and the Alcohol (sp. gr. 0:835) of the Pharmacopoeia of 1870. This change is un- 
doubtedly a wise one, as the use of two comparatively strong alcohols ted to some 
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confusion in practice. The consolidation, as it may be termed, makes officinal an 
alcohol as strong as it can easily be obtained, and strong enough for all pharmaceu- 
tical purposes. 

Alcohol, in the chemical sense, is a peculiar liquid, generated for the most part 
in vegetable juices and infusions by a fermentation, called the vinous or alcoholic. 
The liquids which have undergone it are called vinous liquors, and are of various 
kinds. Thus, the fermented juice of the grape is called wine; of the apple, cider ; 
and the fermented infusion of malt, beer. 

With regard to the nature of the liquids susceptible of the vinous fermentation, 
however various they may be in other respects, one general character prevails; that, 
namely, of containing sugar in some form or other. It is found, further, that, after 
they have undergone the vinous fermentation, the sugar they contain has either 
wholly or in part disappeared ; and it was long believed that the only new products 
are alcohol which remains in the liquid, and carbonic acid which escapes during 
the process; and that these, when taken together, are equal in weight to the sugar 
lost. It was hence inferred that sugar is the subject-matter of the changes that 
occur during the vinous fermentation, and that it is resolved into alcohol and car- 
bonic acid. More recently, however, it has been shown by M. Pasteur that, along 
with alcohol and carbonie acid, glycerin and succinic acid are generated in small 
amount, and that the process is not so simple as at first supposed. Indeed, a 
peculiar alkaloid is said to have been detected as a result of vinous fermentation. 
(Oser, Journ. de Pharm., 1868, p. 80.) 

Sugar will not undergo the vinous fermentation by itself; but requires to be dis- 
solved in water, subjected to the influence of a ferment, and kept at a certain tem- 
perature. Accordingly, sugar, water, the presence of a ferment, and the maintenance 
of an adequate temperature may be deemed the prerequisites of the vinous fermen- 
tation. ‘The water acts by giving fluidity, and the ferment and temperature by 
commencing and maintaining the chemical changes. The precise manner in which 
the ferment operates has not been positively determined ; but the fermentative change 
seems to be intimately connected with the multiplication of a microscopic vegetable, 
torula cerevisie. Pasteur has shown that the yeast plant lives and grows at the 
expense of the sugar, which is converted partly into the tissue of the plant, partly 
into alcohol and other products. The proper temperature for conducting the vinous 
fermentation ranges from 15-5° C. to 32:2° C. (60° to 90° F.). 

Certain vegetable infusions, as those of potatoes and rice, readily undergo vinous 
fermentation, on account of the ease with which their starch is changed into sugar 
under the influence of certain ferments. Taking the formula of starch as (O,H,,0,),, 
as at present accepted, it is first changed under the influence of dilute acids or fer- 
ments according to the reaction, 

(C,H,,0;), + H,O = C,,H,,0,, + C,H,,0;; 

and these products are both changed under the continued action of the same agents 
into a glucose sugar, C,H,,0,, which is then fermentable: 

C,,H,,0,, + H,0 = (C,H,,0,),, and 

C, H,,0, + H,0 = C,H,,0,. 
The intermediate product, C,,H,,O0,,, known as maltose or saccharose, according to 
the conditions of its formation, is not directly fermentable. According to Berthelot, 
mannite, glycerin, and similar substances may be made to ferment by contact, for 
several weeks, with chalk and cheese at 40° C. (104° F.); and the change takes 
place without the production of sugar, provided chalk be present. M. Arnoult has 
succeeded in obtaining alcohol by fermenting sugar (glucose), formed by the action 
of sulphuric acid on poplar wood sawdust, which yielded from 70 to 80 per cent. 
of this kind of sugar. i 

Alcohol, being the product of the vinous fermentation, necessarily exists in all 
vinous liquors, and may be obtained from them by distillation. Formerly it was 
supposed that these liquors did not contain alcohol, but were merely capable of fur- 
nishing it, in consequence of a new arrangement of their ultimate constituents, the 
result of the heat applied. Brande, however, disproved this idea, by showing that 
alcohol may be obtained from all vinous liquors without the application of heat, and 
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therefore must pre-exist in them. His method of separating it consists in precipi- 
tating the acid and coloring matter from each vinous liquor by subacetate of lead, 
and removing the water by carbonate of potassium. According to Gay-Lussac, 
litharge, in fine powder, is the best agent for precipitating the coloring matter. 

In vinous liquors, the alcohol is largely diluted with water, and associated with 
coloring matter, volatile oil, extractive, ethereal substances, and various acids and 
salts. In purifying it, we take advantage of its volatility, which enables us to 
separate it by distillation, combined with some of the principles of the vinous 
liquor employed, and more or less water. The distilled product of vinous liquors 
forms the different ardent spirits of commerce. When obtained from wine, it is 
ealled brandy; from fermented molasses, ram; from cider, malted barley, or rye, 
whisky ; from malted barley and rye-meal with hops, and rectified from juniper 
berries, Holland gin; from malted barley, rye, or potatoes, and rectified from 
turpentine, common gin; and from fermented rice, arrack. These spirits are of 
different strengths, that is, contain different proportions of alcohol, and have various 
peculiarities by which they are distinguished by the taste. Their strength is 
accurately judged of by the specific gravity, which is always less in proportion as 
their concentration is greater. When they have the sp. gr. 0-920 (0:91984, 
Drinkwater), they are designated in commerce by the term proof spirit. If 
lighter than this, they are said to be above proof; if heavier, below proof; and 
the percentage of water, or of spirit of 0°825, necessary to be added to any sample 
of spirit to bring it to the standard of proof spirit, indicates the number of degrees 
the given sample is above or below proof. Thus, if 100 volumes of a spirit require 
10 volumes of water to reduce it to proof spirit, it is said to be ‘10 over proof.” 
On the other hand, if 100 volumes of a spirit require 10 volumes of spirit of 
0-825 to raise it to proof, it is said to be 10 under proof.” 

Proof spirit is still very far from being pure; being a dilute alcohol, containing 
about half its weight of water, together with a peculiar oil and other foreign 
matters. It may be further purified and strengthened by redistillation, or rectifi- 
cation as it is called. Whisky is the spirit usually employed for this purpose; 
and from every hundred gallons, between fifty-seven and fifty-eight may be obtained, 
of the average strength of rectified spirit (sp. gr. 0-835), corresponding very 
nearly with the Spiritus Jectificatus of the British, When this is once more 
cautiously distilled, it will be further purified from water, and the sp. gr. attained 
will be about 0:825, which is the lightest spirit that can be obtained by ordinary 
distillation, and is the pure spirit of the British system of excise. It still, how- 
ever, contains 11 per cent. of water. In the mean while, the spirit, by these 
repeated distillations, becomes more and more freed from the contaminating oil, 
called grain oil or fusel oil. (See Alcohol Amylicum.) We shall first consider the 
general properties of alcohol, and afterwards the different officinal forms. 

Properties. Alcohol, using this term in a generic sense, is a colorless, trans- 
parent, volatile liquid, of a penetrating, agreeable odor, and burning taste. It 
should be free from foreign odor, which, when present, is owing to fusel oil. 
When free from water, it is called anhydrous or absolute alcohol. It is inflam- 
mable, and burns without smoke or residue, forming water and carbonic acid. Its 
flame is bluish when strong, but yellowish when weak. It combines in all pro- 
portions with water and ether; and, when diluted with distilled water, preserves 
its transparency. Its density varies with the proportion of water it contains. 
When of the sp. gr. 0°820, its boiling point is at 78° C. (183° F.). Its value 
depends upon the quantity of absolute alcohol contained in it; and, as this is 


* H. Grouven (Vortr. iiber Agriculturchemie, i. 425; N. R., May, 1879) gives the following aver- 
age percentages of alcohol, as contained in the ordinary liquors: 


Vol. Weight Vol. Weight 
per cent, per cent. per cent. per cent. 
REPO ECMMVY [N18 KC Vics ecnasnntaes<ossos> sons 50°3 42:8 RUM .ccccscacccaccesssccessvsseccrsecipncess 497 42°2 
Trish REMC a sacs tne fa'sonnesocaxet 49°9 42°3 GID. secaresdissancastascovasescsvonsccseaasse! 478 40°3 
tnericam em (OlG). 1.5 sosanescends 60°0 52-2 German “Schnapps”...........ss0068 45:0 37:9 
DUIS UIE Ts gi'sececseccccsseseroe ve 49-4 419 Russian “ Dobry Wutky”’.......... 62°0 542 
French Cognac (Brandy)........+. 55°0 47°3 


The percentage of alcohol in American whisky is usually lower than that given above. 
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greater in proportion as the sp. gr. is Icss, it is found convenient to take the 
density of a sample in estimating its strength. This is done by instruments called 
hydrometers, which, when allowed to float in the spirit, sink deeper into it in pro- 
portion as it is lighter. Each hydrometer strength has a corresponding specific 
gravity ; and, by referring to tables constructed for the purpose, the percentage of 
absolute alcohol is at once shown. Dr. W. H. Pile & Son, makers of hydrom- 
eters in Philadelphia, graduate instruments showing specific gravity at once, 
which are exceedingly convenient. 

Alcohol is capable of dissolving a great number of substances; as, for example, 
sulphur and phosphorus in small quantity, iodine and ammonia freely, and the 
hydrates of potassium, sodium, and lithium, but not the carbonates of these metals. 
Among organic substances, it is a solvent of the organic vegetable alkalies, urea, 
tannic, citric, and tartaric acids, sugar, mannite, camphor, resins, balsams, volatile 
oils,and soap. It dissolves the fixed oils sparingly, except castor oil, which is abun- 
dantly soluble in it. It reacts chemically with some acids, forming the ethyl ethers, 
but with others acts only as a solvent. All deliquescent salts are soluble in alcohol, 
except carbonate of potassium; while the efflorescent salts, and those either insoluble 
or sparingly soluble in water, are mostly insoluble in it. It dissolves ammonium 
chloride, and most of the chlorides readily soluble in water ; also some nitrates, but 
none of the metallic sulphates. 

A method of detecting alcohol in small proportions has been proposed by M. Car- 
stanjin. The liquid supposed to contain it, having been mixed with platinum black 
in a small flask, is heated to 51°1° C. (124° F.), well shaken, and filtered. To the 
filtrate a few drops of solution of potassa are added, and the liquor evaporated to 
dryness on a water-bath. ‘The residue is then heated with a little arsenious acid ; 
when, if alcohol be present, a garlicky odor will be perceived, owing to the production 
of cacodyl. According to M. Nickles, however, propylic alcohol would produce the 
same result. (A. J. P, 1865, p. 234.) A very delicate test for small quantities of 
alcohol is that of Lieben as modified by Hager. (Zettsch. Anal. Chem, ix. 492.) 
It depends on the fact that alcohol under the influence of iodine and an alkali yields 
iodoform, CHI,, the properties of which are very characteristic. To 10 C.c. of the 
clear suspected liquid five or six drops of a 10 per cent. solution of caustic potash or 
soda are added, and the liquid is warmed to about 50° C. (122° F.). A solution of 
iodide of potassium fully saturated with free iodine is next added drop by drop, with 
agitation, until the liquid becomes permanently yellowish brown, when it is carefully 
decolorized by a further cautious addition of the caustic alkali solution. If alcohol 
be present, iodoform is gradually deposited at the bottom of the tube in yellow erys- 
tals, which, after standing, may be examined with a lens. Spirit diluted with 2000 
parts of water, when treated as above and allowed to stand twelve hours, gives a 
distinct dust-like deposit of iodoform. Unfortunately, the above delicate reaction 
is not peculiar to alcohol, being produced by acetone, aldehyde, propylic and butyric 
alcohols, various ethers, etc. On the other hand, it is not given by-pure methyl or 
amyl alcohol, chloroform, chloral, glycerin, or ether, nor by acetic, formic, or oxalic 
acid. (Allen, Commercial Org. Anal., p. 80; see also A. J. P., Feb. 1877, Feb. 
1879, Nov. 1879; W. &., Aug. 1876.) Prof. Barfoed, of Copenhagen, recommends 
for an approximate simple test, to moisten small slips of filtering paper thoroughly 
with the alcohol, and set fire to them. If, when the alcohol has burned out, the paper 
slip catches fire readily, the latter must be stronger than 80 per cent.; if the paper 
barely catches fire, the strength may be presumed to be between 75 to 80 per cent. ; 
if it does not catch fire at all, the alcohol cannot be stronger than 73 to 75 per cent. 
(A. J. P., Jan. 1875.) 

The table on the next page, constructed by Lowitz and improved by Thomson, 
gives the sp. gr. of different mixtures by weight of absolute alcohol and water. 4H. 
von Baumhauer has inferred from his experiments that the results in the table are 
not entirely correct. The inaccuracies, however, admitting the results of Baum- 
hauer, are not so great as to be of much importance in a pharmaceutic point of view 
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Table of the Specific Gravity of different Mixtures by Weight of Absolute Alcohol 
and Distilled Water, at the Temperature of 60°. 
































| 100 parts. 100 parts. 100 parts. | 100 parts. 
Sp. Gr. _| Sp. Gr Sp. Gr 
at 60°. at 60° at 60° 
| Alc. | Wat. Alc. | Wat. Alc Wat Alc 
100 0 | *796* 76 24 857 52 48 912 28 
99 iL es798 75 25 860 51 49 915 27 96% 
98 2 | °801 74 26 863 50 50 “917 26 ; 
97 3 | °804 73 27 865 49 51 “920% 25 : 
96 4 | 807 72 28 867 48 52 922 24 : 
95 5 | °809 71 29 870 47 53 924 23 : 
94 6 | 812 70 30 871 46 54 926 22 . 
Oa, 10, 1.4,°815 69 31 874 45 55 *928TT 21 4 
92 | 8| -817+ 68 | 32 875 44 | 56 | -930 20 . 
91 9 | -820f 67 33 79 43 57 933 19 . 
¢ 66 34 880 42 | 58 "935 18 
: 65 35 883 41 59 937 17 | 83 978 
: 64 36 886 40 60 939 16 84 "979 
. 63 37 889 39 61 “941TT 15 85 “981 
62 38 891 38 62 "943 4 86 "982 
61 39 893 37 63 °945 13 87 ‘984 
60 40 896 36 64 "947 12 88 *986 
59 41 898 35 65 "949 11 89 “987 
58 42 900 34 66 "951 10 90 "988 
57 43 903 33 67 953 9 91 *989 
56 44 904 32 68 °955 8 92 990 
55 45 906 3l 69 “957 7 93 “991 
54 46 908 30 70 °958 6 94 “992 
53 47 “910 29 71 *960 








1. ABsoLuTE ALcoHoL. Anhydrous Alcohol. This, though formerly directed 
py the Edinburgh and Dublin Colleges, is not now officinal. By the term is im- 
plied pure alcohol, entirely free from water. In this state it cannot be obtained 
by ordinary distillation alone; the purest alcohol thus procured still containing 11 
per cent. of water. To separate this it is customary to have recourse to substances 
having a very strong affinity for water, sufficient not only to abstract it from the 
alcohol, but to retain it at a temperature at which alcohol will distil over. Sou- 
beiran recommends the following as an easy method for obtaining it, free from water, 
abundantly and economically. Ist. Rectify alcohol marking 86° of the centesimal 
alcoholmeter of Gay-Lussac (rectified spirit), by distilling it from carbonate of 
potassium. This operation raises its strength to 94° or 95°. 2d. Raise this alcohol 
to 97° by distilling it with fused chloride of calcium, or by digesting it with quick- 
lime (from which it must be afterwards poured off), in the proportion of a pint of 
the alcohol to 14 ounces of the chloride, or 2+ ounces of the lime. 3d. Distil the 
product of this operation slowly with quicklime, in the proportion of 3% ounces to 
the pint. The product will be absolute alcohol. The operation may be shortened 
to two steps, by distilling the alcohol of 94° or 95° with an excess of quicklime 
(7% ounces to the pint). In all cases, before decanting or distilling, the alcohol 
must be digested for two or three days with the lime, at a temperature between 95° 
and 100° F. Lime will not answer as a substance to be distilled from, unless it be 
in sufficient excess; for otherwise, towards the end of the distillation, the hydrate 
of lime formed will yield up its water to the alcohol, and weaken the distilled prod- 
uct. Prof. J. Lawrence Smith (Amer. Chemist, Oct. 1874) procures ‘an alcohol 
of 98 to 100 per cent. by macerating 3 pints of alcohol, 94 per cent., in a four- 
pint bottle with about six troyounces of well-burned lime; well corked and agitated 
at intervals for ten days, the strengthened alcohol, at the end of this time, is drawn 


* Absolute Alcohol. q Spiritus Rectificatus, Br. 
Alcohol Fortius, Stronger Alcohol, U. S.1870. ** Spiritus Tenuior, Proof Spirit, Br. 
Alcohol, U. S. 1880. tf Alcohol Dilutum, U. S. 1880. 


 Lightest spirit obtained by ordinary distillation. {{ Alcohol Dilutum, U. S. 1870. 
|| Alcohol, U. S. 1870. 


144 Aleohol Dilutum. PART I. 


off by a siphon, and may be freed, if desired, of the small trace of lime by redis- 
tillation. 

Properties. Absolute alcohol is a colorless, volatile liquid, of an agreeable 
odor and burning taste. It boils at 78:4° C. (173:1° F.), and is not congealed by 
a cold of 166° below zero. Its sp. gr. is 0°7978 at 68°, according to Regnault ; 
0:79381 at 60°, according to Drinkwater. The sp. gr. of its vapor is 1:59. Its 
freedom from water may be ascertained by dropping into it a piece of anhydrous 
baryta, which will remain unchanged if the alcohol be free from water ; but other- 
wise will fall to powder. Another method for determining the same point is to 
allow alcohol to stand for some time, in a stoppered bottle, on anhydrous sulphate 
of copper. If the alcohol be anhydrous, the salt will remain white; otherwise it 
will become blue. (Casoria.) Gorgeu’s test of forming a clear solution when 
mixed with an equal bulk of pure benzol is more delicate. Absolute alcohol 
should be free from fusel oil. 

Absolute alcohol burns with a pale flame without residue, the products being 
carbonic acid and water. Its vapor, passed through a porcelain tube filled with 
pumice-stone and heated to redness, yields carbon, gaseous hydrocarbons, aldehyde, 
naphthalen, benzen, phenol, and various other substances. (Berthelot.) It unites 
in all proportions with ether and water. Its union with water is attended by con- 
densation and a rise of temperature. When 52°6 volumes of alcohol are mixed 
with 47-4 of water, corresponding with one mol. of the former to three of the latter, 
the decrease of volume is at the maximum, amounting to 3-4 per cent. Berthelot 
has announced the formation of alcohol synthetically, by the union of olefiant gas 
with water. In this discovery he was anticipated by the late Mr. Hennel, who 
published it in 1828. 

Composition. Absolute alcohol consists of two atoms of carbon 24, six of hy- 
drogen 6, and one of oxygen 16 =- 46. Its empirical formula is, therefore, C,H,O, 
It is, however, recognized as the hydrate of the radical ethyl (C,H,), so that its 
rational formula would be C,H,.OH. 

During the vinous fermentation sugar disappears, and the sole products were sup- 
posed to be alcohol and carbonic acid, which, taken together, were believed to equal 
in weight the lost sugar. Now, the comparative composition of the substances con- 
cerned supports the opinion that these are the sole derivatives of a portion of the 
sugar lost. Preparatory to the fermentation, the cane sugar is changed into grape 
sugar, or into a mixture of equal molecules of dextrose and levulose, called invert 
sugar, according to the reaction given on the preceding page. These two sugars, 
dried at 100° C, (212° F.), consist of C,H,,0,. Supposing one mol. of this fer- 
mentable sugar to be the subject of the change, it will be found to have a com- 
position which admits of its being broken up into two mols. of alcohol and two of 
carbonic acid; for C,H,,0,—= 2(C,H,0) + 2(CO,). But it does not follow that 
all the sugar has been converted into alcohol and carbonic acid; and Pasteur, as 
before stated, has shown that a portion lost has not been thus converted, but has 
been partly appropriated to the growth of the yeast plant of the ferment, and partly 
changed into glycerin and succinic acid. 

2. AtconoLt. U.S. Alcohol, sp. gr. 0°820. This was an officinal of the Dub- 
lin College, which gave a formula for its preparation, and stated its sp. gr. at 
0-818. The Stronger Alcohol introduced into the Materia Medica of the U.S. 
Pharmacopeeia, at the revision of 1860, though of the sp. gr. 0-817, and there- 
fore a little stronger than the late Dublin preparation, may for all practical pur- 
poses be considered as identical with it. To prepare it on a small scale, carbonate 
of potassium, previously ignited in a heated mortar, may be mixed with ordinary 
alcohol (sp. gr. 0°835) in a bottle, and shaken occasionally for about four hours ; 
the mixture being, in the mean time, maintained at the temperature of about 
100°. Upon resting, the liquid divides into two strata, the lower consisting of a 
watery solution of carbonate of potassium, the upper of the stronger alcohol, 
which is to be separated, and distilled so as to obtain the measure of about nine- 
tenths of the original aleohol employed. 

it is described as “ a transparent, colorless, mobile and volatile liquid, of a char- 
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acteristic, pungent and agreeable odor, and a burning taste. It should not change 
the color of blue or red litmus paper, previously moistened with water. It boils at 
78° OC. (172-4° F.), and is readily inflammable, giving a blue flame without smoke. 

“Tf a portion of at least 50 C.c. be evaporated to dryness in a glass vessel, no 
residue or color should appear. If mixed with its own volume of water, and one- 
fifth its volume of glycerin, a piece of blotting-paper, on being wet with the mix- 
ture, after the vapor of Alcohol has wholly disappeared, should give no irritating 
or foreign odor (fusel oil). And if a portion be evaporated to one-fifth its volume, 
the residue should not turn reddish upon the addition of an equal volume of sul- 
phuric acid (amyl alcohol). When treated, in a test-tube, with an equal volume 
of solution of potassa, there should not be an immediate darkening of the liquid 
(methyl alcohol, aldehyde, and oak tannin). If a portion of about 150 C.c. be 
digested for an hour with 20 Gm. of carbonate of lead, and filtered, the filtrate 
then distilled from a water-bath, and the first 20 C.c. of the distillate treated with 
1 C.c. of test-solution of permanganate of potassium, the color should not disap- 
pear within one or two minutes (abs. of methyl alcohol). If 20 C.c. are shaken 
in a glass-stoppered vial, previously well rinsed with the same Alcohol, with 2 C.c. 
of test-solution of nitrate of silver, the mixture should not be rendered more than 
faintly opalescent during one day's exposure to direct sunlight (abs. of more than 
traces of foreign organic matters, fusel oil, ete.).” U.S. 

On a large scale, we are informed that alcohol of this strength is now prepared 
in the United States, very abundantly, by simple distillation by means of a modi- 
fied distillatory apparatus. The modification consists in substituting for a single 
refrigerated receiver, a series of receivers, kept at such temperatures that, in the 
first of them, the watery vapor shall condense with comparatively little of the 
alcoholic, which, as it passes through the successive recipients, is more and more 
deprived of water, until, when condensed in the last, it yields a spirit at least as 
strong as the officinal Alcohol of the sp. gr. 0-820. At the same time that the 
spirit is thus strengthened, it becomes, on the same principle, more and more freed 
from fusel oil, until at length almost wholly deprived of it. 

The British preparation contains 16, the U.S. only 9 per cent. of water. 
Officinal alcohol, though of standard strength, may still be impregnated with a 
volatile principle, called fusel oil. This is usually removed by digesting the alcohol 
with charcoal. It may also be removed, as well as other impurities, by passing 
the impure spirit through a filtering bed, composed of sand, wood-charcoal, boiled 
wheat, and broken oyster-shells, arranged in layers according to the method of 
Mr. W. Schaeffer. (A. J. P., 1854, p. 536.) Another method, proposed by 
M. Breton, is to add a few drops of olive oil to the spirit in a bottle, which is 
then to be shaken, allowed to settle, and decanted. The olive oil dissolves and re- 
tains the fusel oil. (Chem. Gaz., April 15, 1859, p. 160.) If 5 C.c. of alcohol be 
mixed with 6 times its volume of water and then agitated with about 20 drops of 
chloroform, the latter will, if separated and allowed to evaporate spontaneously, leave 
the fusel oil perceptible by its odor; and by treating with a little sulphuric acid 
and potassium acetate, its peculiar ether may be recognized by its odor. (Ber. 
Chem. Ges., viii.; A. J. P., 1875, p. 304.) If a little of the solution of nitrate 
of silver be added to alcohol, and the mixture exposed to a bright light, a black 
powder will be precipitated, if fusel oil be present. Officinal alcohol will not with- 
stand this test; as the best contains a little of the foreign oil. According to Mr. 
E. N. Kent, of New York, nitrate of silver will not detect fusel oil, but affords its 
indications by reacting with other organic substances. For detecting fusel oil, 
Mr. Kent finds pure sulphuric acid the best test. To apply it he half fills a test- 
tube with the spirit to be tested, and then fills it up very slowly with pure concen- 
trated sulphuric acid. If the spirit be pure, it will remain colorless, otherwise it 
will become colored, the tint being deeper in proportion to the amount of the 
impurity. (New York Journ. of Pharm., Aug. 1854.) ‘ Four fluidounces, with 
thirty grain-measures of the volumetric solution of nitrate of silver, exposed for 24 
hours to bright light, and then decanted from the black powder which has formed, 
undergoes no further change when again exposed to light with more of the test.” Br. 
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This admits the presence of a small but limited proportion of fusel oil. The 
U.S. Pharmacopeeia directs that officinal alcohol, when diluted with 20 parts of 
distilled water, should have little or no foreign odor; the Br. Pharmacopeeia, that 
its odor and taste should be purely alcoholic. 

The best alcohol made in Philadelphia is that manufactured under Atwood’s 
patent process, in which manganic acid is used to destroy the fusel oil and other 
foreign substances. This alcohol withstands the tests of nitrate of silver and sul- 
phuric acid remarkably well. Pure fused sodium acetate has been proposed as a 
substance particularly adapted to retain fusel oil, and has been used by adding it 
to the alcohol to be rectified in the proportion of about 10 pounds to the barrel of 
forty-five gallons, and redistilling. 

Medical Properties and Uses. Probably all the soft tissues of the body are 
capable of being impressed by alcohol, if it be in sufficient amount and concentra- 
tion. Locally applied it is irritant even to the skin, and much more so to the 
more delicate organs: hence the various abdominal inflammations which are so 
frequent in habitual drunkards. When it is taken internally in proper quantity, it 
causes a feeling of exhilaration, with distinct increase in the force and frequency 
of the pulse. When larger amounts are ingested, the well-known phenomena of 
drunkenness follow. <A single dose of it, if large enough, may produce death, pre- 
ceded by loss of consciousness, profound muscular relaxation, and diminished respi- 
ration. The temperature of the body may be elevated slightly by small doses of 
the drug, the rise being due to the excitement of the circulation and not to any 
direct action. After toxic amounts the temperature is usually lowered, and the fall 
may be very marked. ‘The action of the drug upon the bodily temperature of 
those who use it habitually is very slight. The nervous symptoms caused by 
alcohol show that it has a very powerful and direct influence upon the nerve 
centres. This action, at first stimulant, after large doses soon becomes depressant, 
many of the phenomena of intoxication being really due to a loss of control by 
the paralyzed will over the lower nerve centres. The order of involvement by the 
nerve centres is probably the same as in etherization. The arterial pressure and 
the pulse rate are both increased by moderate doses of alcohol ; the way in which 
this increase is produced is not positively determined, but it is probably by a direct 
influence upon the heart itself. After toxic amounts the force of the circulation 
is greatly lessened, partly by vaso-motor paralysis and partly by a direct depression 
of the heart. Alcohol is undoubtedly absorbed, and is in part burnt up in the 
system and in part eliminated by the lungs, skin, and especially the kidneys. The 
organism seems to have the power of destroying only a certain amount of the 
drug, and consequently elimination increases disproportionately with the dose. The 
amount of alcohol that the system can consume varies very greatly not only with 
the individual, but in different bodily conditions of the same individual: in con- 
ditions of exhaustion, and especially in the “typhoid state,” very much more can 
be appropriated than in health. There is good ground for believing that alcohol 
lessens the excretion of nitrogenous material from the body; it would seem most 
probable that this is achieved by checking tissue waste; but it may be that, as 
suggested by Dr. Geo. B. Wood, alcohol simply renders the digestion of the food 
more perfect and lessens the production of food urea. 

In acute diseases associated with debility, alcohol is often an invaluable remedy. 
Of all medicines it is the one most frequently employed as a stimulant. Taken 
along with food in small quantity, it favors digestion by its local effect upon the 
stomach, and possibly also by stimulating the nerve and arterial centres. It does 
not directly elevate temperature, and hence is not contraindicated by fever; in 
typhoid and other low fevers it is of great value. In all conditions of depression 
the system tolerates much more of it than in health: hence in snake-bite, typhoid and 
typhus fever, diphtheria, etc., enormous quantities are often exhibited with great 
benefit. So long as it is not perceptible in the breath, and does not cause nervous 
or circulatory excitement, alcohol in these cases is probably not in excess. In 
chronic diseases great care is necessary in the exhibition of the remedy for fear of 
begetting intemperate habits. This is especially the case in neuralgia and other 
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painful affections in which the narcotic influence of aleohol may be very soothing ; 
under these circumstances there is a constant tendency to an increase of the fre- 
quency and size of the dose. Taken habitually in excess, alcohol produces the most 
deplorable results, and is a very common cause of fatal maladies. For the symptoms 
and treatment of chronic alcoholism, the reader is referred to H. C. Wood’s Treatise 
on Therapeutics. In acute poisoning, the stomach should be at once emptied, the res- 
piration be maintained by the use of atropia and other methods (see Opium Poisons), 
and the bodily heat sustained by external warmth. In some cases it may be well 
to employ ammonia or digitalis to act upon the nearly paralyzed heart. Locally, 
alcohol is sometimes used for the purpose of hardening the skin and as an antiseptic 
dressing for wounds, the wound being washed out with it until all bleeding has 
ceased, the edges then united, and the whole surrounded by an alcoholic dressing. 
As an internal remedy alcohol is very rarely employed in the pure state, but only 
in the form of spirits, wines, or fermented liquors, which are described elsewhere. 

3. AtcoHoL Ditutum: U.S. “A liquid composed of 45:5 per cent. by 
weight (53 per cent. by volume) of Ethyl Alcohol, and 54:5 per cent. by weight 
(47 per cent. by volume) of Water. Sp. gr. 0-928 at 156° C. (60° F.) and 0-920 
at 25° ©. (77° F.). 

“ Alcohol fifty parts [or seventeen fluidounces]; Distilled Water fifty parts [or 
fourteen fluidounces], To make one hundred parts. Diluted Alcohol of this strength 
may be prepared from Alcohol of any higher percentage by the following rule, in 
which all terms denote weight. Divide the alcoholic percentage of the alcohol to 
be diluted by 45:5, and subtract 1 from the quotient. This gives the number of 
parts of water to be added to one (1) part of the alcohol. Diluted Alcohol should 
respond to the tests of purity given under Alcohol.” U.S. 


Spiritus Tenuior, Br., Proof Spirit. 


The U.S. preparation consists of equal weights of officinal alcohol and water, and 
has the sp. er. 0:9303 ; the British, for which a process is given, is made by mixing 
five pints of Rectified Spirit with three pints of Distilled Water, and has the sp. gr. 
0-920. The latter is the stronger of the two, containing only 51 per cent. of water, 
while the U. S. preparation contains nearly 55 per cent.* 

The purer forms of alcohol, whether strong or diluted, are employed almost ex- 
clusively in pharmacy; as in the preparation of medicines, such as ether, into the 
composition of which they enter; for the preservation of organic substances ; in the 
extraction of the active principles of vegetables, as in the tinctures ; for dissolving 
bodies soluble in aleohol much more readily than in water, or insoluble in the latter 
fluid; and for various other pharmaceutic purposes. Nélaton, however, uses recti- 
fied spirit as a local application to wounds to be healed by the first intention, wash- 
ing the surface with the liquid, before bringing them together, until hemorrhage 
ceases. Dr. Sempleton, in the British Medical Journal, 1879, proposes an undi- 
luted benzoated alcohol, made by dissolving half an ounce of benzoic acid prepared 


* Table showing the Strength of Commercial Alcohols, and of different mixtures, by weight, of 
Commercial 95 p. c. Alcohol and Distilled Water, at 60° F. By Alonzo Robbins. 
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from gum benzoin in a pint of alcohol, to be used as a lotion, gargle, or in the form 
of spray. 

Diluted alcohol is employed as an addition to the compound infusion of gentian, 
and to some of the distilled waters and preparations of vinegar, in order to preserve 
them from decomposition; as a menstruum for extracting the virtues of plants, 
preparatory to the formation of extracts and syrups; and in preparing many of the 
spirits, and a few of the medicated wines. But it is in forming the tinctures that 
diluted alcohol is chiefly used. Some of these are made with officinal alcohol (rec- 
tified spirit), but the majority with diluted alcohol (proof spirit) as the menstruum. 
As the latter contains more than half its weight of water, it is well fitted for acting on 
these vegetables, the virtues of which are partly soluble in water and partly in alcohol. 
The apothecary, however, should never substitute the commercial proof spirit for 
diluted alcohol, even though it may be of the same strength, on account of the impuri- 
ties in the former; but, when it is recollected how variable the so-called proof spirits 
are in strength, the objection to their use in pharmacy becomes still stronger. 

Pharm. Uses. 1. Of Alcohol Fortius, U.S. In the preparation of Aloe Puri- 
ficata, U. S.; Ceratum Extracti Cantharidis, UV. S.; Chloroformum Purificatum, US.; 
Hydrargyri Iodidum Viride, U. S—2. Of Alcohol, U.8., Spiritus Rectificatus, 
Br. Inthe preparation of Ammonii Iodidum, U. S.; Aqua Camphore, U. S.; 
Beberiw Sulphas, Br.; Digitalinum, Br.; Emplastrum Aconiti, U. S.; Emplast. 
Asafoetide, U. S.; Emplast. Belladonnz, Br.; Extracta; Extracta Alcoholica, 
U. §.; Extracta Fluida, U. S.; Extracta Liquida, Br.; Purificatum, Br.; Ferri 
Sulphas Granulata, Br.; Hydrargyri Iodidum Viride, Br.; Quinize Sulphas, U. S.; 
Resin; Santoninum, Br.; Strychnia, U. S.; Unguentum <Aconitie, Br.; Un- 
guentum Atropie, Br.—3. Of Alcohol Dilutum, U.S., Spiritus Tenuior, or Proof 
Spirit, Br. In the preparation of Extracta; Extracta Alcoholica, U. S.; Extracta 
Fluida, U. S.; Syrupi; Unguentum Iodi, Br. 

Off. Prep. 1. Of Alcohol Fortius,U.S. Adther, U.S; Collodium, 7 S.; Col- 
lodium cum Cantharide, U.S; Spiritus Atheris Nitrosi, 7 S.; Spiritus, U. S— 
2. Of Alcohol, U.S., Spiritus Rectificatus, Br. Acidum Sulphuricum Aromati- 
cum; dither, Br.; Chloroformum, Br.; Collodium, Br.; Essentiz, Br.; Infusum 
Gentianze Comp., U. S.; Linimentum Aconiti; Liniment. Belladonnz, Br.; Lini- 
ment. Camphore Comp., Br.; Liniment. Crotonis, Br.; Liniment. Todi, Br.; Lini- 
ment. Saponis; Liniment. Sinapis Comp., Br.; Liquor Atropiz, Br.; Liquor Mor- 
phiz Acetatis, Br.; Liquor Morphiz Hydrochloratis, Br.; Liquor Plumbi Sub. 
acetatis Dilutus, Br.; Liquor Strychnie, Br.; Spiritus ; Succus Conii; Suceus Sco- 
parii, Br.; Succus Taraxaci; Syrupi; Tinctura.—3. Of Alcohol Dilutum, U.S., 
Spiritus Tenuior, or Proof Spirit, Br. Mistura Gentianze Comp., Br.; Spiritus, 
U. §.; Spiritus Armoraciz Compositus, Br.; Syrupus Rhei Aromaticus, U.S; 
Tincture ; Vina; Vinum Rhei, U.S. 


ALCOHOL AMYLICUM. Br. (U.S. 1870.) Amylie Alcohol. 
C; Hn HO; 88. (AL'CO-HOL A-MYL/I-CUM.) Cio Hi10, HO; 88. 


“ A peculiar alcohol obtained from fermented grain or potatoes, by continuing 
the distillation after the ordinary spirit has ceased to come over.” U.S. 1870. 

‘‘Amylie alcohol, C,,H,,0,, with a small proportion of other spirituous substances. 
An oily liquid contained in the crude spirit produced by the fermentation of saccha- 
rine solutions with yeast, and separated in the rectification of such crude spirit.” Br. 


Hydrated Oxide of Amyl, Amylic Alcohol, Grain Oil, Potato Spirit Oil; Aleohol Amylique, 
Huile de Grain, Fr.; Amylalcohol, Fuselél, G.; Fousel Oil. 


This oil is always present in the products of alcoholic fermentation. It is an 
ingredient in the ardent spirit obtained from various grains, but is most abundant 
in that procured from fermented potatoes. In grain spirit it is present in the pro- 
portion of about one part in five hundred by measure. When grain or potato whisky 
is distilled for the purpose of obtaining alcohol, the pure spirit will continue to come 
over fora certain time, after which, if the distillation be continued, a milky liquid will 
be obtained, which, upon standing, will be covered with a stratum of this peculiar oil. 
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Subjected to distillation, the milky liquid will at first boil at a comparatively low 
temperature, and yield water and a little of the oil ; but after a time the boiling point 
will rise to 132° C. (269° F.), when the oil will come over pure. By changing the 
receiver when the oil begins to distil free from water, the oil is collected separate. 

Properties. Amylic alcohol is an oily, colorless liquid, of a strong, offensive 
odor, and acrid, burning taste. As usually prepared it has a pale yellow color. Its 
sp. gr. is 0°818; that of its vapor 3°15. It boils at 132° C. (269° F.), and con- 
geals at —20° ©. (—4° F.) in the form of crystalline leaves. It is very sparingly 
soluble in water, but unites in all proportions with alcohol, ether, and essential 
oils. It dissolves iodine, sulphur, and phosphorus, and is a good solvent for 
fats, resins, and camphor. When dropped upon paper it does not leave a perma- 
nent greasy stain. It does not take fire like alcohol by the contact of flame, but 
requires to be heated to a temperature of about 54:5° C. (130° F-.) before it begins 
to burn. Pasteur first observed that the ordinary amyl alcohol of fermentation 
was a mixture of two distinct alcohols, one optically active, lavogyrate, and the 
other optically inactive. Their boiling points are very close, but they may be 
separated by the difference in solubility of the barium amyl-sulphates, and yield 
different sets of derivatives. (Compt.-Rend., 41, p. 296.) Amyl alcohol consists of 
five atoms of carbon 60, twelve of hydrogen 12, and one of oxygen 16 —88. It is 
recognized as the hydrate of the radical amyl (C,H,,), and its formula is, therefore, 
C,H,,OH. Heated with phosphoric oxide, it loses a molecule of water, and forms 
a hydrocarbon, C,H,,, homologous with ethylen, called amylen or valeren, which 
has been proposed as an anezesthetic. Amyl alcohol should not affect the color 
of litmus paper, previously moistened with water, should leave no fixed residue 
upon evaporation ; should require to dissolve it about 40 parts of distilled water at 
15° C. (59° F.), and should become not more than slightly turbid upon mixture with 
benzin (absence of more than a little’ alcohol, or water). (See Amylen in Part IL.) 
When subjected to oxidizing agents, it loses two atoms of hydrogen and gains one 
of oxygen, and becomes O,H,,0,, or amylic acid, which is identical with valerianic 
acid, the acid found in valerian. Hence the test given in the Br. Pharmacopeia; 
“exposed to the air in contact with platinum-black, it is slowly oxidized, yielding 
valerianic acid.’’ Br. This acid bears the same relation to amylic alcohol that 
acetic acid does to ethylic alcohol, and formic acid to methylic alcohol. The free 
amyl, (C,H,,),, has been isolated by Dr. E. Frankland. It is a colorless pellucid 
liquid, of the sp. gr. 0°7704. (Chem. Gaz., March 15,1850.) Its hydride, C,H,,,H, 
has been discovered to be an energetic anesthetic by Dr. Simpson, of Edinburgh. 

Crude fusel oil may be obtained from the alcohol distillers. Mr. Kent, of New 
York, found in it, as impurities, water, alcohol, acetic and amylic acids, oxide of 
iron, and an amyl compound, analogous to cenanthic ether. According to Messrs. 
T. and H. Smith, the crude oil is a mixture of propylic, butylic, and amylic alcohols, 
and of other alcohols much higher in the series. F'usel oil is now used largely by 
the manufacturers of cinchona alkaloids as a solvent. 

Fusel oil was made officinal by the Dublin College, in its Pharmacopeeia of 1850, 
as an artificial source of valerianic acid, to be used in forming valerianate of sodium, 
from which, by double decomposition, three other valerianates, namely, those of iron, 
zinc, and quinia, were directed by the College to be prepared. It was introduced into 
the U.S. Pharmacopeia for a similar purpose, but at the late revision, valerianic 
acid was dismissed, and amylic alcohol being no longer wanted for its preparation, 
shared its fate. 

Amylic alcohol is an active irritant poison. 


Off. Prep. Sodze Valerianas, Br. 
ALLIUM. U.S. Garlic. 


(AL/LI-UM.) 
“The bulb of Allium sativum. Linné. (Nat. Ord. Liliacee.)” U.S. 
Bulbus Allii; Ail, Fr.; Knoblauch, G.; Aglio, /t.; Ajo, Sp. 
Gen. Ch. Corolla six-parted, spreading. Spathe many-flowered. Umbel crowded. 
Capsule superior. Willd. 
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This is a very extensive genus, including more than sixty species, most of which 
are European. Of the nine or ten indigenous in this country, none are officinal. 
Dr. Griffith states that the bulb of A. Canadense has been substituted for the cul- 
tivated garlic, and found equally efficient. (Med. Bot., p. 653.) Of the European 
species several have been used from a very early period, both as food and medicine. 
A. sativum, or garlic, is the only one now officinal ; and to this we shall here confine 
our observation, simply stating that there are few genera of which the several 
species resemble one another more closely in sensible and medical properties than 
the present. For an account of A. cepa, or onion, and A. Porrum, or leek, see — 
Part IT. 

Allium sativum. Willd. Sp. Plant. ii. 68; Woodv. Med. Bot. p. 749, t. 256. 
This is a perennial plant, and, like all its congeners, bulbous. The bulbs are nu- 
merous, and enclosed in a common membranous covering, from the base of which 
the fibres that constitute the proper root descend. The stem is simple, and rises 
about two feet. The leaves are long, flat, and grass-like, and sheathe the lower half 
of the stem. At the termination of the stem is a cluster of flowers and bulbs 
mingled together, and enclosed in a pointed spathe, which opens on one side and 
withers. The flowers are small and white, and make their appearance in July. This 
species of garlic grows wild in Sicily, Italy, and the south of France, and is culti- 
vated in all civilized countries. 

The part employed, as well for culinary purposes as in medicine, is the bulb, which 
is described in the U. S. Pharmacopeeia as follows. “ Bulb subglobular, compound, 
consisting of about eight compressed, wedge-shaped bulblets, which are arranged 
in a circle around the base of the stem, and covered by several dry, membranaceous 
scales. It has a pungent, disagreeable odor, and a warm, acrid taste. It should be 
preserved in a dry place, and used only in the fresh state.” The bulbs are dug up 
with a portion of the stem attached, and, having been dried in the sun, are tied 
together in bunches, and thus brought to market. They are said to lose, by drying, 
nine parts of their weight out of fifteen, with little diminution of their sensible 
properties. This species of Allium is commonly called “nglish garlic, to distin- 
guish it from those which grow wild in our fields and meadows. Garlic bulbs are 
apt to germinate and thus to undergo serious injury. Mr. A. P. Sharp preserves 
them by placing them in a bottle, pouring on them a little alcohol, about two fluid- 
ounces to a quart, and securely closing the bottle by a stopper of glass or cork. All 
tendency to germinate is thus destroyed, and the bulbs will retain their peculiar smell 
and taste unchanged for years. (Proc. A. P. A., 1864.) 

Properties, Garlic, as found in the shops, is somewhat spherical, flattened at the 
bottom, and drawn towards a point at the summit, where a portion of the stem several 
inches in length projects. It is covered with a white, dry, membranous envelope, 
consisting of several delicate laminze, within which the small bulbs are arranged 
around the stem, having each a distinct coat. These small bulbs, commonly called 
cloves of garlic, are usually five or six in number, of an oblong shape, somewhat 
curved, and in their interior are whitish, moist, and fleshy.* They have a disagree- 
able pungent odor, so peculiar as to have received the name of alliaceous. Their 
taste is bitter and acrid. The peculiar smell and taste, though strongest in the bulb, 
are found to a greater or less extent in all parts of the plant. They depend on an 
essential oil, which is very volatile, and may be obtained by distillation, passing over 
with the first portions of water. As first obtained, the oil is of a dark brownish 
yellow color, heavier than water, and decomposed at its boiling temperature. It 
may be purified by repeated distillation in a salt-water bath, and is then lighter than 
water, of a pale yellow color, and not decomposed by boiling. According to Wertheim, 
it consists of a peculiar organic radical, called allyl, (C,H,), combined with sulphur, 
and is therefore sulphide of allyl, (C,H,),S. From one hundred-weight of garlic 
Wertheim obtained from three to four ounces of the impure oil, and about two-thirds 
as much of the rectified. (Chem. Gaz., iit. 177.) The impure oil has an exceedingly 

* A variety of garlic, sometimes seen in the market, having larger and fewer cloves or small 


bulbs than the officinal, has been shown by Prof. Robert P. Thomas to be the product of a hybrid, 
probably between A. sativum and A. Porrum, (Proce. A. P. A., 1860.) 
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pungent odor, and strong acrid taste, and, when applied to the skin, produces much 
irritation, and sometimes even blisters. The pure oil combines with nitrate of silver, 
forming a precipitate, soluble in heated alcohol and afterwards separating in crystals. 
This compound consists of one eq. of the oil and two eqs. of the salt, and on the addi- 
tion of ammonia gives up the oil unchanged. (Journ. de Pharm. et de Chim., 4e sér., 
v. 237, 1867.) Besides this oil, fresh garlic, according to Cadct-Gassicourt, con- 
tains, in 1406 parts, 520 of mucilage, 37 of albumen, 48 of fibrous matter, and 
801 of water. Bouillon-Lagrange mentions, among its constituents, sulphur, a sac- 
charine matter, and a small quantity of fecula. The fresh bulbs yield upon pressure 
nearly a fourth part of juice, which is highly viscid, and so tenacious as to require 
dilution with water before it can be easily filtered. When dried, it serves as a lute 
for porcelain. It has the medical properties of the bulbs. Water, alcohol, and 
vinegar extract the virtues of garlic. Protracted boiling renders it inert. 

Medical Properties and Uses, The use of garlic as a medicine and condiment 
ascends to the highest antiquity. When it is taken internally, and even when ap- 
plied externally, the oil is absorbed, and imparts its odor to the breath, urine, and 
perspiration, ete. Its effects on the system are those of a general stimulant. It 
quickens the circulation, excites the nervous system, promotes expectoration in de- 
bility of the lungs, produces diaphoresis or diuresis according as the patient is kept 
warm or cool, and acts upon the stomach as a tonic and carminative. It is said also 
to be emmenagogue. Applied to the skin, it is irritant and rubefacient, and more- 
over exercises, in some degree, its peculiar influence upon the system, in consequence 
of absorption. Moderately employed, it is beneficial in enfeebled digestion and flat- 
ulence ; and by many it is habitually used as a condiment. It has been given with 
advantage in chronic catarrh, and other pectoral affections in which the symptoms 
of inflammation have been subdued, and a relaxed state of the vessel remains. We 
have used it habitually, and with great benefit, in such affections in children, as well 
as in the nervous and spasmodic coughs to which the very young are peculiarly 
liable. It is thought also to be an excellent anthelmintic, especially in cases of 
ascarides, in which it is given both by the mouth and the rectum. The juice is 
said sometimes to check nervous vomiting in the dose of a few drops. If taken too 
largely, or in excited states of the system, garlic is apt to occasion gastric irritation, 
flatulence, hemorrhoids, headache, and fever. As a medicine, it is at present more 
used externally than inwardly. Bruised, and applied to the feet, it acts very bene- 
ficially, as a revulsive, in disorders of the head, and is especially useful in the feb- 
rile complaints of children, by quieting restlessness and producing sleep. Its juice 
mixed with oil, or the garlic itself bruised and steeped in spirit, is frequently used 
as a liniment in infantile convulsions and other spasmodic or nervous affections in 
children. The same application has been made in cutaneous eruptions. 

Garlic clove may be swallowed either whole, or cut into pieces of a convenient 
size, but the officinal syrup has replaced all other methods of administration. The 
dose in substance is from half a drachm to two drachms (1-95-7°8 Gm.) of the fresh 
bulb. That of the juice is half a fluidrachm (1:9 C.c.). 

Of. Prep. Syrupus Allii, U.S. 


ALOE. U.S. Aloes. 
(AL/Q-E.) 
“The inspissated juice of the leaves of Aloe Socotrina. Lamarck. (Nat. Ord. 
Liliaceze.)” U.S. 
ALOE Socotrina, Br. Socotrine Aloes. 
“The inspissated juice of the leaf of one or more undetermined species of Aloe. 


Produced chiefly in Socotra.” Br. 
Aloés socotrin, ou sucotrin, Fr.; Socotora, oder Socotrinische Aloe, G.; Musebber, Ar. 


ALOE BARBADENSIS. Br. Barbadoes Aloes. 


“The inspissated juice of the leaves of Aloe vulgaris (Zamarck).” Br. 
Aloés hépatique des Barbades, F'r.; Barbadoes Aloe, @. : ; b Rat 
Most of the species belonging to the genus Aloe are said to yield a bitter juice, 
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which has all the properties of the officinal aloes. It is impossible, from the various 
and sometimes conflicting accounts of writers, to determine exactly from which of 
the species the drug is in all instances actually derived. Aloe spicata, however, is 
generally acknowledged to be an abundant source of it. In Lindley’s Flora Medica, 
A. purpurascens, A. arborescens, A. Commelyni, and A. multiformis, all natives of 
the Cape of Good Hope, are enumerated as yielding aloes; A. leptocaulon and A. 
Sahnudra, found in Madagascar (P. J. Tr., July 16, 1881), and other species are, 
without doubt, occasionally resorted to. We shall confine ourselves to a description 
of the three species which probably yield most of the aloes of commerce. 

Gen. Ch. Corolla erect, mouth spreading, bottom nectariferous. i/aments in- 
serted into the receptacle. Willd. 

Aloe spicata. Willd. Sp. Plant. ii. 185. This species of Aloe was first described 
by Thunberg. The stem is round, three or four feet high, about four inches in 
diameter, and leafy at the summit. The leaves are spreading, subverticillate, about 
two feet long, broad at the base, gradually narrowing to the point, channelled upon 
their upper surface, and with remote teeth upon their edges. ‘The flowers are bell- 
shaped, and spread horizontally in very close spikes. Beneath each flower is a broad, 
ovate, acute bract, white, with three green streaks, and nearly as long as the corolla. 
Of the six petals, the three inner are ovate, obtuse, white, with three green lines, 
and broader than the outer, which otherwise resemble them. The stamens are much 
longer than the corolla. The spiked aloe is a native of Southern Africa, growing 
near the Cape of Good Hope, and, like all the other species, preferring a sandy soil. 
In some districts of the colony it is found in great abundance, particularly at Zwel- 
lendam, near Mossel Bay, where it almost covers the surface of the country. Much 
of the Cape aloes is said to be derived from this species. 

A. Socotrina. Lamarck, Encycl. i. 85; De Cand. Plantes Grasses, fig. 85; Cur- 
tis’s Bot. Mag. pl. 472 ; Carson’s Lllust. of Med. Bot. ii. 48, pl. 92.—A. vera. Miller, 
Dict., ed. 8, No. 55. The stem of this species is erect, eighteen inches or more in 
height, woody, and leafless below, where it is very rough from the remains of former 
leaves. At top it is embraced by green, sword-shaped, ascending leaves, somewhat 
concave on their upper surface, convex beneath, curved inward at the point, with 
numerous small white serratures at their edges. The flowers, which are in a cylin- 
drical, simple raceme, are scarlet near the base, pale in the centre, and greenish at 
the summit, and have unequal stamens, of which three are longer than the corolla. 
The plant received its name from the island of Socotra, of which it is said to be a 
native ; and is supposed to be the source of the Socotrine aloes. 

A, vulgaris. Lamarck, Encycl. i. 86; De Cand. Plantes Grasses, fig. 27; Carson's 
Illust. of Med. Bot. ii. 46, pl. 90. This species has a very short woody stem, and 
lanceolate embracing leaves, which are first spreading, then ascending, of a glaucous 
green color, somewhat mottled with darker spots, flat on the upper surface, convex 
beneath, and armed with hard reddish spines, distant from each other, and perpen- 
dicular to the margin. The flower-stem is axillary, of a glaucous reddish color, and 
branched, with a cylindrical-ovate spike of yellow flowers, which are at first erect, 
then spreading, and finally pendulous, and do not exceed the stamens in length. A. 
vulgaris is a native of southeastern Kurope, the north of Africa, and Madagascar. 
It is cultivated in Italy, Sicily, Malta, and especially in the West Indies, where it 
contributes largely to furnish the Barbadoes aloes. 

The proper aloetic juice was formerly thought to exist in longitudinal vessels be- 
neath the epidermis of the leaves, and readily flows out when these are cut trans- 
versely ; but, according to M. Edmond Robiquet, who has made elaborate researches 
in relation to this drug, these vessels are air-ducts, and the juice flows in the inter- 
cellular passages between them. The liquid obtained by expression from the paren- 
chyma is mucilaginous, and possessed of little medicinal virtue. The quality of the 
drug depends much upon the mode of preparing it. The finest kind is that obtained 
by exudation, and subsequent inspissation in thesun. Most of the better sorts, how- 
ever, are prepared by artificially heating the juice which has spontaneously exuded 
from the cut leaves. The chief disadvantage of this process is the conversion of a 
portion of the soluble active principle into an insoluble and comparatively inert sub- 
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stance, through the influence of an elevated temperature. The plan of bruising and 
expressing the leaves, and boiling down the resulting liquor, yields a much inferior 
product ; as a large portion of it must be derived from the mucilaginous juice of the 
parenchyma. The worst plan of all is to boil the leaves themselves in water, and 
evaporate the decoction. The quality of the drug is also affected by the careless or 
fraudulent mixture of foreign matters with the juice, and the unskilful management 
of the inspissation. 

Commercial History and Varieties. Three chief varieties of aloes are known 
in commerce; the Cape aloes, the Socotrine, and the Barbadoes, of which the first 
two are most used in this country. 

1. CAPE ALOES (Shining Aloes) was dropped from the U.S. Pharmacopeeia at 
the recent revision. It is imported from the Cape of Good Hope, either directly, 
or through the medium of English commerce. It is collected by the Hottentots 
and Dutch boors indiscriminately from A. spicata and other species, which grow 
wild in great abundance. Mr. Backhouse (1838), Dr. L. Pappe, of Cape Town, and 
Mr. P. MacOwan (1871), all state that the best aloes is derived from Aloe ferox 
(Lam.), and, according to Dr. L. Pappe,a weaker product is obtained from A. Afri- 
cana and A. plicatilis of Miller. (Flor. Capens. 28.) The process is very simple. 
As stated by Hallbeck, a Moravian missionary who resided at the Cape, a hole is 
made in the ground, in which a sheep-skin is spread with the smooth side upward. 
The leaves are then cut off near the stem, and arranged around the hole, so that 
the juice which runs out may be received into the skin. The juice flows most freely 
in hot weather. (United Breth. Mission. Intelligencer, N. Y., vi. 436.) When a 
sufficient quantity of the liquor has been collected, it is inspissated in iron caldrons, 
and, when sufficiently concentrated, is poured into boxes or skins, where it concretes 
upon cooling. The finest kind is collected at the Missionary Institution at Beth- 
elsdorp, and hence called Bethelsdorp aloes. Its superiority is owing exclusively to 
the greater care observed in its preparation. 

According to the recent descriptions in Pharmacographia, the process just de- 
scribed is still followed in its essential details throughout the Cape. Cape aloes 
differs from Socotrine aloes especially in its brilliant conchoidal fracture and peculiar 
odor, which is strong, but neither nauseous nor aromatic. When freshly broken, it 
has a very dark olive or greenish color approaching to black, presents a smooth 
bright almost glassy surface, and, if held up to the light, appears translucent at its 
edges. The small fragments also are semi-transparent, and have a tinge of yellow 
or red, mixed with the deep olive of the opaque mass. The same tinge is some- 
times observable in the larger pieces. The powder is of a fine greenish yellow 
color, and, being generally more or less sprinkled over the surface of the pieces as 
they are kept in the shops, gives them a somewhat yellowish appearance. Cape 
aloes, when quite hard, is very brittle, and readily powdered; but in very hot 
weather it is apt to become somewhat soft and tenacious, and the interior of the 
pieces is occasionally more or less so even in winter. It is usually imported in 
casks or boxes. Dr. Pereira says that a variety is sometimes imported into England 
from the Cape, of a reddish brown color like hepatic aloes. Natal aloes is a variety 
coming from Natal, on the southeast coast of Africa, which occurs in irregular pieces, 
with a fracture much less shining than that of Cape aloes and a totally different 
color, having a greenish slate hue. It is less soluble than Cape aloes, and has a 
peculiar composition, which will be adverted to under the chemistry of the drug. 

2. SocorrinE ALoEs. This aloes, which has been very long known and highly 
‘esteemed under its present name, is nominally produced in the island of Socotra, 
which lies in the Straits of Babelmandel, about forty leagues to the east of Cape 
Guardafui ; but we are told by Ainslie that the greater part of what is sold under that 
name is prepared in the kingdom of Melinda, upon the eastern coast of Africa; and 
Wellsted states that the aloes of the neighboring parts of Arabia is the same as that 
of Socotra. The commerce in this variety of aloes is carried on chiefly by the mari- 
time Arabs, who convey it either to India, or up the Red Sea by the same channel 
through which it reached Europe before the discovery of the southern passage into 
the Indian Ocean. Mr. Vaughan states that nearly the whole product of the island 
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is carried to Macuila, on the southern coast of Arabia, and thence transhipped to 
Bombay. (P. J. Tr., xii. 268.) The species of Aloe which yields it is not certainly 
known, but is probably A. Socotrina. According to Wellsted, the plant grows on 
the sides and summits of mountains, from five hundred to three thousand feet above 
the level of the plains. It is found in all parts of the island, but most abundantly 
on the western portion, where the surface is thickly covered with it for miles. It 
appears to thrive best in parched and barren places. The whole produce was for- 
merly monopolized by the Arabian Sultan of Kisseen; but at present the business 
of collecting the drug is entirely free to the inhabitants. The leaves are plucked 
at any period of the year, and are placed in skins into which the juice is allowed 
to exude. In what way the inspissation is effected we are not informed by Well- 
sted; but, according to Hermann, it is by exposure to the heat of the sun. The 
aloes is exported in skins, or in kegs or tin-lined boxes. Its quality differs much 
according to the care taken in its preparation. 

Socotrine aloes is in pieces of a yellowish or reddish brown color, wholly different 
from that of the former variety. Sometimes the color is very light, especially in 
the fresh and not fully hardened parcels; sometimes it is a deep brownish red like 
that of garnets. It is rendered much darker by exposure to the air; and the interior 
of the masses is consequently much lighter-colored than the exterior. Its surface 
is somewhat glossy, and its fracture smooth and conchoidal, with sharp and semi- 
transparent edges. The color of its powder is a bright golden yellow. It hasa 
peculiar, not unpleasant odor, and a taste which, though bitter and disagreeable, 
is accompanied with an aromatic flavor. ‘Though hard and pulverulent in cold 
weather, it is somewhat tenacious in summer, and softens by the heat of the hand. 
“Tt dissolves entirely in proof spirit, and during solution exhibits under the micro- 
scope numerous minute crystals.” Br. ‘It is almost entirely soluble in aleohol and 
in 4 times its weight of boiling water.” U.S. 

Under the name of Socotrine aloes, are occasionally to be met with in the market 
small parcels beautifully semi-transparent, shining, and of a yellowish, reddish, or 
brownish red color. These, however, are very rare, and do not deserve to be con- 
sidered as a distinct variety. They are probably portions of the juice carefully 
inspissated in the sun, and may accompany the packages brought from any of the 
commercial sources of aloes. When in mass, as imported from the Hast, Socotrine 
aloes is soft and plastic, and of a very light yellowish brown color in the interior. 
It becomes hard and brittle when broken into pieces; and the London dealers 
hasten the result by exposing it to a very gentle heat, so as to evaporate the moisture. 
Pereira tells us that impure and dirty pieces of the drug are melted and strained, 
and that the skins from which the best portions have been removed are washed with 
water, which is then evaporated. Occasionally the juice has been imported into 
London in casks, not thoroughly inspissated. In this state it is of the consistence 
of molasses, of an orange or yellowish color, and of a strong fragrant odor. It 
Separates, upon standing, into a transparent liquid, and an opaque, lighter-colored, 
granular portion which subsides. Pereira found the latter portion to consist of in- 
numerable minute prismatic crystals, which he believed to be identical with or closely 
analogous to the aloin of the Messrs. Smith. When the juice is heated, the deposit 
dissolves, and the whole being evaporated yields a solid, transparent product, having 
the properties of fine Socotrine aloes. (P. J. Tr., xi. 439.) 

Much of the aloes sold as Socotrine consists simply of superior syecimens of 
other varieties falsely labelled to enhance the value. 

Much confusion and uncertainty have prevailed in relation to the term Hepatie 
Aloes, The name was originally applied to a product from the Kast Indies, of a 
reddish brown or liver color, and has been extended to similar aloes from the West 
Indies. The hepatic aloes of the present London markets is simply a dark, opaque, 
liver-colored Socotrine aloes. 7 

3. BARBADOES ALOES. This is the name by which the aloes produced in the 
West Indies is generally designated. The aloe plants are largely cultivated in the 
poorer soils of Jamaica and Barbadoes, especially of the latter island. The species 
from which most of the drug is procured is A. vulgaris; but A. Socotrina, A. pur- 
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purascens, and A. arborescens are also said to be cultivated. The process employed 
appears to be somewhat different in different places, or at least as described by dif- 
ferent authors. A fine kind was formerly prepared by the spontaneous inspissation 
of the juice, placed in bladders or shallow vessels, and exposed to the sun. The 
common Barbadoes aloes, however, is now made either by boiling the juice to a 
proper consistence, or by first forming a decoction of the leaves, chopped and sus- 
pended in water in nets or baskets, and then evaporating the decoction. In either 
case, when the liquor has attained such a consistence that it will harden on cooling, 
it is poured into calabashes and allow to concrete. A gentleman from Barbadoes, 
who had seen the aloes prepared, informed Mr. Squire that the leaves are cut 
transversely, and so placed that the juice flows from the incised surfaces into a 
trough, which inclines to the boiler. (Med. 7. and Gaz., Jan. 1868, p. 75.) It 
is imported into England in gourds weighing from 60 to 70 pounds, or even more, 
or sometimes in boxes. A variety known as “ Capey Barbadoes,” having a smooth 
glassy fracture, occurs in the London markets. In consequence of the great de- 
mand for it in veterinary practice, it commands a high price in Great Britain. 

The color of Barbadoes aloes is not uniform. Sometimes it is dark brown or 
almost black, sometimes of a reddish brown or liver color, and again of some inter- 
mediate shade. It has usually a dull fracture, and is almost perfectly opaque, 
even at the edges, and in thin layers. It is also distinguishable by its odor, which 
is disagreeable and even nauseous. The powder is of a dull olive-yellow. Accord- 
ing to Mr. Giles, it yields 80 per cent. of aqueous extract, and is even more active 
than the Socotrine. (P.J. 7r., Dec. 1860, p. 301.) “It dissolves almost entirely 
in proof spirit, and during solution exhibits under the microscope numerous 
crystals.’ br. According to M. Marais, Barbadoes aloes, from whatever part of 
the West Indies derived, and however differing in color, when dissolved in distilled 
water in the proportion of one part to 100,000 parts, has, in a high degree, the 
property of giving rise toa fine rose-color on the addition of chloride of gold or 
tincture of iodine; while all other varieties, whether African or Indian, with the 
exception of the hepatic, produce with these reagents either a feeble color, slow in 
occurring, or no change of color whatever. (Journ. de Pharm., 4e sér., v. 326.) 

Besides these varieties of aloes, others are mentioned by authors. A very infe- 
rior kind, supposed to consist of the dregs of the juice which furnished the better 
sorts, almost black, quite opaque, hard, of a rough fracture and very fetid odor, 
and full of various impurities, was formerly sold under the name of fetid, caballine, 
or horse aloes. It was used exclusively for horses; but, in consequence of the 
cheapness of better kinds, it has been banished from veterinary practice, and is not 
now found in the market. Aloes has been imported from Muscat, and a consid- 
erable quantity came over in a vessel sent by the Sultan to the United States. 
Some of a similar origin has been called Mocha aloes in London. Jafferbad 
aloes, supposed to be the same as Mocha aloes (A.J. P., 1881, p. 175), has been 
shown to be the product of A. Abyssinica. Curagoa aloes, resembling Barbadoes aloes 
but having a different odor, comes into European commerce through Holland from 
the Dutch West Indies. 

General Properties. The odor of aloes is different in the different varieties. 
The taste is in all of them intensely bitter and very tenacious. The color and 
other sensible properties have been sufficiently described.* Several distinguished 
chemists have investigated the nature and composition of aloes. Braconnot found 
a bitter principle, which he named resino-amer (resinous bitter), and another sub- 
stance in smaller proportion, which he designated by the name of jflea-colored prin- 
ciple. These results were essentially confirmed by Trommsdorff, Bouillon-Lagrange, 
and Vogel. Berzelius considers aloes to be made up of a bitter extractive and products 


* Hugo Borntrager claims that one part of aloes in 5000 can be detected in the following man- 
ner. A little of the suspected liquid is shaken with about twice its bulk of benzin, which is 
allowed to separate, decanted, and shaken with a few drops of strongest water of ammonia. On sepa- 
ration the ammonia will be of a clear red color. With solidsa tincture should first be made. Ac- 
cording to Mr. R. H. Groves (P. J. 7'r., 3d ser., xi. 1045), this test will never succeed with a less con- 
centration than 1 part in 250, and with some aloes 1 in 100, and is due to the tannin-like substance 
of aloes ; he also states that extreme care is necessary to have the henzin solution perfectly clear. 
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from this by the alterations in the air. Robiquet obtained a product which he 
ealled aloétin. (For details, see 14th ed. U.S. D.) 

A.oins. The bitter substances noticed above, viz., the resino-amer of Braconnot, 
the bitter extractive of Berzelius and others, and the aloetin of Robiquet, probably 
contain the active principle of aloes, but combined with impurities which render it 
insusceptible of crystallization. It is probable that there exists not one compound, 
but a set of three closely related compounds, to which the general name of aloins 
is now given. The first of these, found exclusively in Barbadoes aloes, and dis- 
covered by T. and H. Smith, is called barbaloin ; the second, discovered by Fliickiger 
in Natal aloes, is called nataloin ; the third, found by Histed and Fliickiger in Soco- 
trine aloes, is called socaloin. 

Barbaloin. This is a neutral substance crystallizing in tufts of small yellow 
prisms. hese crystals represent hydrated aloin, and part with one mol. of water 
(= 2°69 per cent.) by desiccation in vacuo, or by the prolonged heat of a water- 
bath. Barbaloin, C,,H,,0,, ++ H,O, dissolves sparingly in water or alcohol, but very 
freely if either liquid be even slightly warmed; it is insoluble in ether. 

By oxidation with nitric acid, barbaloin yields, as Tilden has shown, about one- 
third of its weight of chrysammic acid, besides aloétic, oxalic, and picric acids. It — 
combines easily with bromine to form yellow needles of bromaloin, C,,H,,Br,0,, ; 
chloraloin, C,,H,,C],0,, -+ 6H,O, has also been obtained. (Pharmacographia, 2d 
ed., p. 687.) According to Tilden, from 20 to 25 per cent. of barbaloin can be 
extracted from good qualities of the drug, by agitating with seven or eight parts 
of boiling water slightly acidulated with hydrochloric acid, allowing to stand for 
twenty-four hours, filtering, setting aside for a day or two, putting the resulting 
mass in a calico bag, and squeezing out the liquid. The barbaloin thus obtained 
is purified by solution in alcohol and crystallization. (P. J. Tr, li. 845.) 

Nataloin. This exists naturally in Natal aloes, from which it can be easily pre- 
pared in the crude state if the drug be triturated with an equal weight of alcohol 
at a temperature not exceeding 48° C. This will dissolve the amorphous portion, 
from which the crystals should be separated by a filter and washed with a small 
quantity of cold spirit. From 16 to 25 per cent. of crude nataloin in pale yellow 
crystals may be thus extracted. Its formula is C,,H,,O,,. It is scarcely more sol- 
uble in warm than in cold spirit of wine, so that to obtain crystals it is best to allow the 
solution to evaporate spontaneously. Water, hot or cold, dissolves it very sparingly. 
Nataloin gives off no water when exposed over oil of vitriol, or to a temperature 
of 100°C. By the action of nitric acid it affords both oxalic and picric acids, but 
no chrysammic acid. 

Socaloin. In the Socotrine or Zanzibar aloes, the crystals are of comparatively 
large size, such as are not seen in Natal aloes. They cannot, however, be so easily 
separated as the nataloin, since they are nearly as soluble as the amorphous matter 
surrounding them. Histed recommends treating the powdered crude drug with a 
little alcohol, sp. gr. 0-960, and strongly pressing the pasty mass between several 
thicknesses of calico; then dissolving the yellow crystalline cake in warm weak alco- 
hol, and collecting the crystals which are formed by cooling and repose. 

Socaloin forms tufted acicular prisms, which by solution in methylic aleohol may 
be obtained 2 to 3 millimetres in length. It is much more soluble than nataloin. 
Socaloin is a hydrate, losing, when dried over oil of vitriol, 11 to 12 per cent. of 
water, but slowly regaining it if afterwards exposed to the air. Its elementary 
composition is C,,H,.0,, + 5H,0. 

The three aloins, Burbaloin, Nataloin, and Socaloin, are easily distinguished by 
the following beautiful reaction, first noticed by Histed. A drop of nitric acid on a 
porcelain slab gives, with a few particles of barbaloin or nataloin, a vivid crimson (rap- 
idly fading in the case of barbaloin, but permanent with nataloin unless heat be 
applied), but produces little effect with socaloin. To distinguish barbaloin from 
nataloin, test each by adding a minute quantity to a drop or two of oil of vitriol, 
then allowing the vapor from a rod touched with nitric acid to pass over the sur- 
face. Barbaloin (and socaloin) will undergo no change, but nataloin will assume a 
fine blue. (Pharmacographia, 2d ed., p. 688.) E. von Sommaruga and Egger 


PART I. Aloe Barbadensis. 157 


consider that the three aloins form a homologous series possessing the formulas: 
barbaloin, C,,H,,O,; nataloin, C,,H,,O,; socaloin, C,,H,,O,, and that they are all 
derived from anthracene, C,,H,,. 

Aloes yields its active matter to cold water, and when good is almost wholly dis- 
solved by boiling water; but the inert portion, or apothéme of Berzelius, is depos- 
ited as the solution cools. It is also soluble in alcohol, rectified or diluted. Long 
boiling impairs its purgative properties by oxidizing the aloin and rendering it 
insoluble. The alkalies, their carbonates, and soap alter in some measure its 
chemical nature, and render it of easier solution. It is inflammable, swelling up 
and decrepitating when it burns, and giving out a thick smoke which has the odor 
of the drug. 

Those substances only are incompatible with aloes which alter or precipitate the 
soluble matter; as the insoluble portion is without action upon the system. Among 
these is the infusion of galls, which we have found, probably through its tannic 
acid, to afford a copious precipitate with an aqueous solution of aloes. It is said 
that such a solution will keep a long time, even for several months, without 
exhibiting mouldiness or putrescence, though it becomes ropy. 

Medical Properties and Uses, Aloes was known to the ancients. It is men- 
tioned in the works of Dioscorides and Celsus, the former of whom speaks of two 
kinds. The varieties are similar in their mode of action. They are all cathartic, 
operating very slowly but certainly, and having a peculiar affinity for the large 
intestine, and especially its pelvic portion. Their action, moreover, appears to be 
directed rather to the muscular coat than to the exhalant vessels; and the dis- 
charges which they produce are, therefore, seldom very thin or watery. Ina full 
dose they quicken the circulation, and produce general warmth. When frequently 
repeated, they are apt to irritate the rectum. Aloes has a decided tendency to the 
uterine system. Its emmenagogue effect, which is often very considerable, is gen- 
erally attributed to a sympathetic extension of irritation from the rectum to the 
uterus; but we can see no reason why the medicine should not act specifically 
upon this organ; and its influence in promoting menstruation is by no means con- 
fined to cases in which its action upon the neighboring intestine is most conspicu- 
ous. <A peculiarity in the action of this cathartic is, that an increase of the quan- 
tity administered, beyond the medium dose, is not attended by a corresponding 
increase of effect. Its tendency to irritate the rectum may be obviated, in some 
measure, by combining with it soap or an alkaline carbonate ; but it does not follow, 
as supposed by some, that this modification of its operation is the result of in- 
creased solubility; for aloes given in a liquid state produces the same effect as 
when taken in pill or powder, except that it acts somewhat more speedily. Besides, 
when externally applied to a blistered surface, it operates exactly in the same manner 
as when internally administered, thus proving that its peculiarities are not depend- 
ent upon the particular form in which it may be given, but on specific tendencies 
to particular parts. (Gerhard, N. Am. Med. and Surg. Journ., x. 155.) With its 
other powers, aloes combines the property of slightly stimulating the stomach. It 
is, therefore, in minute doses, an excellent remedy in habitual costivencss attended 
with torpor of the digestive organs. It has been supposed to stimulate the hepatic 
secretion, and certainly acts sometimes very happily in jaundice, producing bilious 
stools even after calomel has failed. From its special direction to the rectum, it 
has been found peculiarly useful in the treatment of ascarides, and is useful in hem- 
orrhoids withou: inflammation. In amenorrhoea it is perhaps more frequently em- 
ployed than any other remedy, entering into almost all the numerous empirical 
preparations habitually resorted to by females in that complaint, and much used in 
regular practice. It is frequently combined with more irritating cathartics, in order 
to regulate their liability to excessive action. In amenorrhcea it is said to be pecu- 
liarly efficacious, when given, in the form of enema, about the period when the 
menses should appear. Aloes is unsuitable, unless modified by combination, to the 
treatment of inflammatory diseases. 

The medium dose is 10 grains (0°65 Gm.); but as a laxative it will often 
operate in the quantity of 2 or 3 grains (0-13-0-20 Gm.) ; and when a decided 
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impression is required, the dose may be augmented to 20 grains (1°3 Gm.). In 
consequence of its excessively bitter and somewhat nauseous taste, 1t 1s most con- 
veniently administered in pills. There has been a very curious difference of obser- 
vation in regard to the purgative action of aloin, which is not easily explained. 
Kondracki (Draggendorf’s Jahrb., 1874, p. 47) denies all activity to it, and in this 
has been sustained by some other observers. The numerous experiments of 
Craig, Nelson, Dobson, W. A. Tilden, etc., have shown, however, that both the 
socaloin, barbaloin, and nataloin are active in doses of 2 to 4 grains; the barba- 
loin is affirmed to be the most powerful. Fronmiiller (ond. Med. Rec., 1879, p. 70) 
affirms that aloin, dissolved in twenty-five times its weight of water, acts as an 
efficient although slow purgative, when given hypodermically, without causing any 
local irritation. Although aloin is no doubt purgative, it is not certain that it is 
the only purgative principle in aloes. Dose, 2 to 4 grains (0:13-0:26 Gm.). 

Off. Prep. Aloe Purificata, U. S.; Enema Aloés, Br.; Extractum Aloes Aquo- 
sum, U. §.; Extractum Aloés Barbadensis, Br.; Ext. Aloés Socotrine, Br.; Pil. 
Aloés Barbadensis, Br.; Pil. Aloés Socotrinz, Br.; Pil. Cambogize Comp., Br.s 
Pil. Colocynth. Comp., Br.; Pil. Colocynthidis et Hyoscyami, Br. 


ALOE PURIFICATA. U.S. Purified Aloes. 
(AL/Q-E PU-RI-FI-CA/TA.) 

Aloés dépuré, Fr.; Gereinigte Aloe, G. 

“ Aloes, one hundred parts [or sixteen ounces av.]; Alcohol, fifteen parts [or three 
fluidounces]._ Heat the Aloes, by means of a water-bath, until it is completely 
melted. Then add the Alcohol, and, having stirred the mixture thoroughly, strain 
it through a fine sieve, which has just been dipped into boiling water. Evaporate 
the strained mixture by means of a water-bath, constantly stirring, until a thread 
of the mass becomes brittle on cooling. Lastly, break the product, when cold, into 
pieces of a convenient size, and keep it in well-stopped bottles.” U. S. 

Aloes, even of good quality, is so often mixed as found in the market with various 
accidental impurities, such as fragments of wood, vegetable remains, pieces of leather, 
and earthy matter, that it has been thought advisable to have an officinal process 
by which it may be freed from these, should its purification be found necessary in 
any particular instance. The use of alcohol in the formula is simply to render the 
melted aloes more liquid, and thus facilitate the straining; and it is subsequently 
got rid of by evaporation; but care should be taken not to use too great a heat, 
or to continue it too long, for fear of impairing the virtues of the drug. 

Thus prepared, purified aloes is in irregular, brittle pieces of a dull brown or 
reddish brown color, and having the peculiar aromatic odor of Socotrine aloes. It 
is almost entirely soluble in alcohol. 

Off. Prep. Pilule Aloes; Pilulz Aloes et Asafcetidae; Pilulze Aloes et Ferri; 
Pilulze Aloes et Mastiches; Pilulaee Aloes et Myrrhe; Tinctura Aloes; Tinctura 
Aloes et Myrrhe; Vinum Aloes; Extractum Colocynthidis Compositum, U.S. 


ALTHAA. U.S. Althea. Marshmallow. 
(AL-THZE!A.) 


“The root of Altheea officinalis. Linné. (Nat. Ord. Malvacex.)” US. 

Radix Althea, P.G.; Racine de Guimauve, Guimauve, /r.; Althiewurzel, Eibischwurzer, 
Eibisch, G.; Altea, /t.; Altea, Malvavisco, Sp. 

Gen. Ch. Calyx double, the exterior six or nine-cleft. Capsules numerous, one- 
seeded. Waelld. 

Althzxa officinalis. Willd. Sp. Plant. iii. 770; Woodv. Med. Bot. p. 552, t. 198. 
Marshmallow is an herbaceous perennial, with a perpendicular branching root, and 
erect woolly stems, from two to four feet or more in height, branched and leafy 
towards the summit. The leaves are alternate, petiolate, nearly cordate on the lower 
part of the stem, oblong-ovate and obscurely three-lobed above, somewhat angular, 
irregularly serrate, pointed, and covered on both sides with a soft down. The 
flowers are terminal and axillary, with short peduncles, each bearing one, two, o1 
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three flowers. The corolla has five spreading, obcordate petals, of a pale purplish 
color. The fruit consists of numerous capsules united in a compact circular form, 
each containing a single seed. The plant grows throughout Europe, inhabiting salt 
marshes, the banks of rivers, and other moist places. It is found also in this country 
on the borders of salt marshes. In some parts of the continent of Europe, it is 
largely cultivated for medical use. The whole plant abounds in mucilage. The 
flowers, leaves, and root are mucilaginous, and were formerly officinal; but the last 
only is employed to any considerable extent in this country. 

The roots should be collected in autumn from plants at least two years old. They 
are usually prepared for the market by removing the epidermis. The article in 
commerce is supplied from Europe. 

Properties. Althzea occurs “in cylindrical or somewhat conical pieces, from 
three to six inches (7 to 15 centimetres) long, about half an inch (12 millimetres) 
in diameter, deeply wrinkled ; deprived of the brown, corky layer and small radicles 
externally white, marked with a number of circular spots, and of a somewhat hairy 
appearance from the loosened bast-fibres; internally whitish and fleshy. It breaks 
with a short, granular and mealy fracture, has a faint aromatic odor, and a sweetish 
mucilaginous taste.” U.S. Sections of the root assume a bright yellow tint when 
an alkali is added to them. Those pieces are to be preferred which are plump and 
but slightly fibrous. The woody part, on examination with the microscope, is seen to 
consist of scalariform or pitted vessels, and a few ligneous cells embedded in a loose 
parenchymatous tissue. The bark is composed of numerous branched liber cells, in 
bundles of 3 to 30 fibres separated by parenchymatous tissue. The abundant mu- 
cilage is situated chiefly in the parenchymatous cells, and can be seen to be in layers 
when alcohol is added. It, with starch and saccharine matter, is taken out by boil- 
ing water. The mucilage, without the starch, is extracted by cold water, which 
thus becomes ropy. Marshmallow is said to become somewhat acid by decoction. 
Those pieces should be rejected which are woody, discolored, mouldy, of a sour or 
musty smell, or a sourish taste. “A principle was discovered in the root by M. 
Bacon, which has been ascertained to be identical with the asparagin of Robiquet. 
MM. Boutron-Charland and Pelouze found it to belong to that class of organic 
principles which are convertible by strong acids, and other agencies, into ammonia 
and organic acids, and which are designated by the termination amide, being com- 
pounds of acid radicals with the group NH, derived from ammonia by the with- 
drawal of an atom of hydrogen. When such an amide is acted upon by acids, 
it is decomposed, the acid radical taking OH to form the free acid and the amide 
group taking H to form ammonia. Thus asparagin, which in this view should be 
called asparamide, is converted into ammonia and asparmic, or, as it was formerly 
named, aspartic acid; and one mol. of the resulting asparmate of ammonium cor- 
responds with one mol. of asparamide and one of water. (Journ. de Pharm., xix. 
208.) Asparagin, being now considered as a derivative of succinic acid, is called 
amido-succinamidé, and the asparmic acid is called amido-succinte acid. It is found 
in various other plants besides the marshmallow, as in the shoots of asparagus, in 
vetches grown in the dark, in all the varieties of the potato, and in the roots of the 
comfrey and liquorice plant. According to Professor Pira, asparagin has acid prop- 
erties. It has no therapeutical value. 

The roots of other Malvaceze are sometimes substituted for that of marshmallow, 
without disadvantage, as they possess similar properties. Such are those of Althea 
rosea, or hollyhock, and Malva Alcea. The dark purple flowers of a variety of A. 
rosea are proposed by Prof. Aitkens, of the University of Maryland, as a test for 
acids and alkalies. A strong infusion of these flowers imparts to slips of white 
filtering paper immersed in it a permanent purplish blue color, which is reddened 
by acids, and rendered bluish green by alkalies. 

Medical Properties and Uses. The virtues of marshmallow are exclusively 
those of a demulcent. The decoction of the root is much used in Europe in irrita- 
tion and inflammation of the mucous membranes. A syrup of althzea is officinal 
in the German Pharmacopeia, and was introduced into the last U. 8. Pharmaco- 
peia. The roots themselves, as well as the leaves and flowers, boiled and bruised, 
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are sometimes employed as a poultice. In France, the powdered root is much used 
in the preparation of pills and electuaries. 


Of. Prep. Syrupus Althaez, U.S. 


ALUMEN. U.S. Alum. 
Kz Al (SOu)4, 24H O3 948. (A-LU'MEN.) KO, S03, Ale 03, 3803, 24HO; 474. 


Aluminii et Potassii Sulphas, U.S. 1870, Potassa Alum; Sulphas Aluminico-potassicus ; Alun, 
Fr., Dan., Swed.; Sulfate d’Alumine et Potasse, /r.; Alaun, G.; Allume, J/t.; Allumbre, Sp. 


ALUMEN, Br. ALUM. 
‘A sulphate of ammonia and alumina crystallized from solution in water, NH,O, 


SO,,A1,0380, + 24HO.” Br. 
Aluminii et Ammonii Sulphas, Sulphas Aluminico-Ammonicus; Alumen, U.S. 1870; Ammonia 
Alum; Alum, U.S. 1870; Alun ammoniacal, #r.; Ammoniak Alaun, G. 


The name alum has been applied indifferently to two salts, one consisting of 
tersulphate of aluminium combined with sulphate of ammonium, the other of the 
same salt of alumina combined with sulphate of potassium; and distinguished as 
ammonia-alum and potassa-alum. The former was officinal in the U. 8S. P. 1870, 
but has been replaced by potassa-alum. Ammonia-alum is still retained under the 
title Aduwmen in the British Pharmacopeeia. 

Aum (SULPHATE OF ALUMINIUM AND Porassium. U.S. 1870). Potassa- 
alum is manufactured occasionally from earths which contain it ready formed, but 
most generally from minerals which, from the fact of their containing most or all 
of its constituents, are called alum ores. The principal alum ores are the alum 
stone, which isa native mixture of sulphate of aluminium and sulphate of potassium, 
found in large quantities at Tolfa and Piombino in Italy; and certain natural mix- 
tures of bisulphide of iron with alumina, silica, and bituminous matter, called 
aluminous schist or alum-slate. 

At the Solfaterra, and other places in Southern Italy, alum was formerly extracted 
from earths containing it ready formed. The ground being of volcanic origin, and 
having a temperature of about 104°, an efflorescence of pure alum formed upon 
its surface. This was collected and lixiviated, and the solution crystallized by slow 
evaporation in leaden vessels sunk in the ground. 

The alum stone is manufactured into alum by calcination, and subsequent exposure 
to the air for three months; the mineral being frequently sprinkled with water, in 
order that it may be brought to the state of a soft mass. This is lixiviated, and 
the solution obtained crystallized by evaporation. The alum stone may be considered 
as consisting of alum united with a certain quantity of hydrate of alumina. The 
latter, by the calcination, loses its water, and becomes incapable of remaining united 
with the alum of the mineral, which is consequently set free. Alum of the greatest 
purity is obtained from this ore. 

Alum-slate, when compact, is first exposed to the air for a month. It is then 
stratified with wood, which is set on fire. The combustion which ensues is slow and 
protracted. The sulphur is in part converted into sulphuric acid, which unites with 
the alumina; and the sulphate of aluminium thus formed generates a portion of 
alum with the potassa derived from the ashes of the wood. The iron, in the mean 
time, is almost wholly converted into sesquioxide, and thus becomes insoluble. The 
matter is lixiviated, and the solution crystallized into alum by evaporation. The 
mother- waters, containing sulphate of aluminium, are then drawn off, and made to 
yield a further portion of alum by the addition of sulphate of potassium or chloride 
of potassium ; the latter being obtained from the soap-boilers, or from the native 
potassium chloride of the Stassfurt deposits. 

When the alum-slate is easily disintegrated, it is not subjected to combustion, but 
merely placed in heaps, and occasionally sprinkled with water. The bisulphide of 
iron gradually absorbs oxygen, and passes into ferrous sulphate, which effloresces 
on the surface of the heap. Part of the sulphuric acid formed unites with the 
alumina; so that, after the chemical changes are completed, the heap contains both 
the sulphate of iron and the sulphate of aluminium. At the end of about a year, 
the matter is lixiviated, and the solution of the two sulphates produced is concen- 


PART I. Alumen. 161 


trated to the proper degree in leaden boilers. The sulphate of iron crystallizes, 
while the sulphate of aluminium, being a deliquescent salt, remains in the mother- 
waters. These are drawn off, and treated with sulphate of potassium in powder, 
heat being at the same time applied. The whole is then allowed to cool, that the 
alum may crystallize. The crystals are then separated from the solution, and puri- 
fied by a second solution and crystallization. They are next treated with water, 
just sufficient to dissolve them at the boiling temperature ; and the saturated solu- 
tion is run into casks or tubs, so constructed as to be easily taken to pieces, and set 
up again. In the course of ten or fifteen days, the alum concretes into a crystalline 
mass, from which the mother-liquor is let off. The vessel is then taken to pieces, 
and the salt, having been broken up, is packed in barrels for sale. This process for 
forming the alum in large masses is called rocking. 

Alum is now largely manufactured by the direct combination of its constituents, 
With this view, clays are selected as free from iron and carbonate of calcium as pos- 
sible, and calcined to sesquioxidize the iron, and render them more easily pulveriz- 
able; after which they are dissolved, by the assistance of heat, in weak sulphuric 
acid. Advantage has been found from mixing the clay, previous to calcination, 
with powdered charcoal, coke, or other carbonaceous matter, in the proportion of 
about one to six of the clay, and then applying heat by a reverberatory furnace 
till all the carbon is consumed. It is asserted that the alumina is thus rendered 
more soluble in the acid. (P. J. Tr., Dec. 1857, p. 328.) The sulphate of alum- 
inium, thus generated, is next crystallized into alum by the addition of sulphate 
of potassium in the usual manner. Alum is made in this way from the ashes of 
the Boghead cannel-coal, which occurs near Edinburgh. These ashes, which 
form the residue of the combustion of the coke derived from the coal used for 
making gas, contain a considerable quantity of alumina in a state readily soluble 
in acids. 

ALUMEN, Br. ALuMINID ET AMMoNII SuLpHas. Sulphate of Aluminium and 
Ammonium. Ammonia-alum. Besides the potassa-alum, which is now the only U.S. 
officinal variety of this salt, there are several others, in which the potassa is replaced 
by some other base, as, for example, ammonia or soda. Of these, ammonia-alum, 
or the sulphate of aluminium and ammonium, was introduced into the U.S. Phar 
macopeeia at its revision in 1860; and in the Pharmacopeeia of 1870, and Br. Phar- 
macopeeia it was adopted under the name of alumen. It is made by adding sul- 
phate of ammonium to the solution of sulphate of aluminium. This kind of alum 
has come into very general use, owing to the comparative cheapness of ammonia, 
obtained in the process for ferrocyanide of potassium, or derived from the liquor of 
gas-works. Ammonia-alum is extensively manufactured by Powers & Weightman 
of this city. Scotch alum, made near Paisley, generally contains both potassa and 
ammonia. Ammonia-alum resembles potassa-alum so exactly that it cannot be dis- 
tinguished by simple inspection; and in composition it is perfectly analogous to the 
potassa-salt. It may, however, be distinguished by subjecting it to a strong cal- 
cining heat, after which alumina will be the sole residue; or by rubbing it with 
potassa or lime and a little water, when the smell of ammonia will be perceived. 

Properties. Alum, as usually seen, is in “large, colorless, octahedral crystals, 
sometimes modified by cubes, acquiring a whitish coating on exposure to air, odor- 
less, having a sweetish, astringent taste, and an acid reaction, soluble in 10-5 parts 
of water at 15° ©. (59° F.) and in 0:3 part of boiling water; insoluble in alcohol. 
When gradually heated, the salt loses water; at 92° C. (197-6° F.) it melts, and if 
the heat be gradually increased to 200° ©, (392° F.), it loses 45°57 per cent. of its 
weight (water of crystallization), leaving a bulky, white residue. The aqueous so- 
lution of the salt dissolves zine and iron with evolution of hydrogen. Water of Am- 
monia produces a bulky, white precipitate, which is nearly insoluble in an excess of 
ammonia. With solutions of potassa or soda, Alum yields a white precipitate which 
is completely soluble in excess of the alkali, no odor of ammonia being evolved 
(difference from, and absence of ammonia-alum). The clear alkaline solution should 
yield no precipitate with test-solution of sulphide of ammonium (zine or lead). A 
solution of 1 Gm. of Alum in 30 C.c. of water should not assume more thana 
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bluish coloration on the addition of a drop of test-solution of ferrocyanide of potas- 
sium (limit of iron).” U.S. Its sp. gr. is 171. It reddens litmus, but changes 
the blue tinctures of the petals of plants to green. When heated a little above 
100° ©. (212° F.), it undergoes the aqueous fusion; and, if the heat be continued, 
it loses its water, swells up, becomes a white, opaque, porous mass, and is converted 
into the officinal dried alum. (See Alumen Exsiccatum.) Exposed to a red heat, 
it gives off oxygen, together with sulphurous and sulphuric oxides, and the resi- 
due consists of alumina and sulphate of potassium. When calcined with finely 
divided charcoal, it forms a spontaneously inflammable substance, called Homberg’s 
pyrophorus, which consists of a mixture of sulphide of potassium, alumina, and 
charcoal. 

The characters of the ammonia-alum, as stated in the British Pharmacopeeia, are 
that its solution gives with caustic potassa or soda a white precipitate, soluble in 
an excess of the reagent, with the evolution of ammonia, especially when heated ; 
and an immediate precipitate with chloride of barium; and does not acquire a blue 
color from the addition of yellow or red prussiate of potassium, proving the absence 
of iron. | 

Several varieties of alum are known in commerce. Roche alum, so called from 
its having come originally from Rocca, in Syria, is a sort which occurs in fragments 
about the size of an almond, and of a pale rose color, which is given to it, accord- 
ing to Pereira, by bole or rose-pink. oman alum, which is the purest variety found 
in commerce, also occurs in small fragments, covered with a reddish brown powder, 
resembling ochre, which is put on by the manufacturers. It has been supposed that 
the powder contains iron; but this is probably a mistake. Roman alum crystallizes 
in cubes, from the fact that the crystals are deposited from a solution always contain- 
ing an excess of alumina, which decomposes any iron salt that may be present. This 
crystalline form of alum is, therefore, an index of its freedom from iron. 

All the alums of commerce contain more or less sulphate of iron, varying from 
five to seven parts in the thousand. The iron is readily detected by adding to a 
solution of the suspected alum a few drops of the ferrocyanide of potassium, which 
will cause a greenish blue tint, if iron be present. It may be detected also by 
precipitating the alumina as a subsulphate with a solution of potassa, and after- 
wards adding the alkali in excess. This will redissolve the precipitate, with the 
exception of any iron, which will be left in the state of sesquioxide. The pro- 
portion of iron usually present, though small, is injurious when the salt is used 
in dyeing. It may, however, be purified, either by dissolving it in the smallest 
quantity of boiling water, and stirring the solution as it cools, or by repeated 
solutions and erystallizations.* 

Incompatibles. Alum is incompatible with the alkalies and their carbonates, 
lime and lime-water, magnesia and its carbonate, tartrate of potassium, and acetate 
of lead. 

Composition. Alum was regarded as a sulphate of aluminium, until it was 
proved by Descroizilles, Vauquelin, and Chaptal to contain also sulphate of potas- 
sium, sulphate of ammonium, or both these salts. When its second base is potassa, 
it consists of one mol. of aluminium sulphate 343, one of sulphate of potassium 
174:2, and twenty-four of water 432 = 949-2. In the ammonia-alum, the mol. of 
sulphate of potassium is replaced by one of the sulphate of ammonium. Alumina 
is classed as an earth, and may be obtained by subjecting ammonia-alum to a 
strong calcining heat. It consists of two atoms of a metal called aluminium 
55, and three of oxygen 48=— 103. It is, therefore, a sesquioxide. The exist- 
ence of this metal was rendered probable by Sir H. Davy in 1808; but it was not 
fairly obtained until 1828, when Wohler procured it in an impure state, in globules 
of the size of a pin’s head, by the action of potassium on chloride of aluminium. 

* A preparation called chloralum, or solution of chloride of aluminium, has been largely vaunted 
as an antiseptic. According to Mueller (Berichte d. Chem. Gesellsch. zu Berlin, 1872, p. 519), it 
contains 161 per cent. chloride of aluminium, 1°7 per cent. chloride of calcium, 0°1 per cent. sul- 
phates of alkalies, 1°2 per cent. hydrochloric acid, 80°9 per cent. water. It is made by acting 


upon slightly roasted porcelain clay with crude hydrochloric acid, and is inferior to many anti- 
septics now ‘in use. (See Chloride of Aluminium, Part IT.) 
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In 1854, Deville succeeded in obtaining the pure metal in ingots by decomposing 
the same chloride with sodium. Aluminium is silver-white, sonorous, unalterable 
in the air, and lighter than glass, having the sp. gr. 2°56 only. Its fusing point is 
somewhat lower than that of silver. It is not attacked by sulphuric or nitric acid, 
nor tarnished by sulphuretted hydrogen. Its proper solvent is hydrochloric acid. 
After silver, gold, and platinum, it is the least alterable of the metals. According 
to Mr. A. Monier, of Camden, N.J., who first obtained the metal in this country, 
it is not in the least oxidized by fusion with nitre, a property which affords a ready 
means of purifying it from other metals. (A. J. P., March, 1857.) It could be 
applied to many purposes if it were obtainable at a moderate cost. W. P. Thomp- 
son, of Tranmere, has obtained a patent for obtaining aluminium, sodium, etc., by 
a novel process and apparatus, similar to that for making Bessemer steel. 

Medical Properties, etc. Alum is a powerful astringent, with very decided 
irritant qualities, owing to which, when taken internally in sufficient quantity, 
it is emetic and purgative, and may even cause fatal gastro-intestinal inflammation. 
It may be employed in passive relaxations of the mucous membranes or skin, 
hemorrhages, serous diarrhoea, colliquative sweats, ete., but is not much used in- 
ternally, except in colica pictonum. The latter employment of it was introduced 
by Grashuis, a Dutch physician, in 1752, was imitated by Dr. Percival with great 
success, and has been revived in recent times with the happiest results. It allays 
nausea and vomiting, relieves flatulence, mitigates the pain, and opens the bowels 
with more certainty than any other medicine. Sometimes it is advantageously 
conjoined with opium and camphor. It is also efficacious in nervous colic. Sir 
James Murray found it a useful remedy in gastrorrhoea. He gave it in doses of 
ten or twelve grains (0°65-0°809 Gm.) three or four times a day, mixed with an 
equal quantity of cream of tartar to prevent constipation, and a little ginger to 
obviate flatulence. By Dr. C. D. Meigs alum has been strongly recommended, in 
doses of a teaspoonful (3-9 Gm.), in pseudo-membranous croup as a mechanical 
emetic, but it is not as certain or powerful as is the sulphate of zine. 

Alum is a powerful astringent when topically applied, and has been largely used 
as such. In various anginas it has been a favorite remedy, but on account of its 
destructive influence upon the teeth it should never be used in gargles, but be 
applied in powder or concentrated solution with the brush. Bretonneau, Vulpian, 
etc., strongly recommend it in pseudo-membranous angina, applied by insufflation 
in the case of children. When used in the latter way, a drachm of finely powdered 
alum may be placed in one end of a tube, and then blown by means of the breath 
into the throat of the child. Alum coagulates blood very rapidly and firmly, and 
is frequently used as a local styptic in external hemorrhages and in epistaxis and 
other bleedings from mucous membranes to which it can be applied directly. In 
hemoptysis its saturated solution may be used by atomization. It is sometimes 
applied locally in the form of cataplasm, made by coagulating the whites of two 
eges with a drachm of alum. In colica pictonum from 20 to 30 grains of alum in 
molasses (or thick syrup) may be given three or four times a day. The emetic dose 
is one to two teaspoonfuls, repeated, if necessary, in fifteen minutes. An elegant 
mode of giving alum in solution is in the form of alum-whey, made by boiling two 
drachms of alum with a pint of milk, and then straining to separate the curd. 
The dose is a wineglassful (60 C.c.), containing about 15 grains (1 Gm.) of alum. 
As a collyrium, the solution is made of various strengths; as 4, 6, or 8 grains 
to the fluidounce of water. A ‘solution, containing from half an ounce to an 
ounce in a pint of water, and sweetened with honey, is a convenient gargle. 
Solutions for gleet, leucorrhcea, ulcers, etc., must vary in strength according to 
the state of the parts to which they are applied.* 


* Alum enters as an ingredient into the famous Wickersheimer Preserving Liquid. The formula, 
as purchased by the German government from the originator, is as follows. Alum 100 grammes, 
sodium chloride 25 grammes, potassium nitrate 12 grammes, potassium carbonate 60 grammes, 
arsenious acid 10 grammes; these are to be dissolved in 3000 grammes (3 litres) of boiling water, 
the solution allowed to cool, filtered, and to every 10 litres of the liquid 4 litres of glycerin and 
1 litre of wood naphtha added. Owing to the precipitation of the alumina in this preparation, it 
is frequently the practice to substitute for the alum the same quantity of potassium sulphate. 
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In a case recorded by Dr. Ricquet, of Liége, death resulted from about an ounce 
of alum taken in solution by mistake for Epsom salts. A sensation of burning in 
the mouth, throat, and stomach occurred immediately upon the swallowing of the 
poison, followed by bloody vomiting, and death in the midst of inexpressible suffer- 
ing. Upon post-mortem examination there was found a grayish yellow coating cov- 
ering the mucous membrane of the mouth, pharynx, and oesophagus; the tongue 
and uvula were swollen; and the stomach, bowels, and kidneys were injected. 
(Journ. de Pharm., Oct., 1873, p. 333.) 

Alum is sometimes used to adulterate bread, with the view to increase its white- 
ness, and to conceal the defects of the flour. 

Off. Prep. Alumen Exsiccatum. 


ALUMEN EXSICCATUM. U.S., Br. Dried Alum. 

Kez Alp (SO4)43 516. (A-LU/MEN EX-SIC-CA/TUM.) KO, SOs Ale Os 3803; 258. 

Alumen Ustum, Burnt Alum; Alun calciné, desséché, brailé, /r.; Gebrannter Alaun, G. 

“ Alum, in small pieces, one hundred and eighty-four parts, To make one hun- 
dred parts. Expose the Alum for several days to a temperature of about 80° C. 
(176° F.) until it has thoroughly effloresced. Then place it in a porcelain capsule, 
and gradually heat it to a temperature of 200° C. (392° F.), being careful not to 
allow the heat to rise above 205° C. (401° F.). Continue heating at the before- 
mentioned temperature until the mass becomes white and porous, and weighs one 
hundred parts. When cold, reduce it to a fine powder, and preserve it in well- 
stopped vessels.” UW. S. 

“Take of Alum four ounces. Heat the Alum in a porcelain dish, or other suit- 
able vessel, till it liquefies, then raise and continue the heat, not allowing it to exceed 
400°, till aqueous vapor ceases to be disengaged, and the salt has lost 47 per cent. 
of its weight. Reduce the residue to powder, and preserve it in a well-stoppered 
bottle.” Br. 

The object of these processes is to obtain the alum free from its water of crystal- 
lization, without otherwise in the least decomposing it. For this purpose a certain 
degree of heat is necessary ; and yet, if the heat be too great, the salt itself is decom- 
posed, and the desired end is not attained. If the alum employed be the potassa- 
alum, the old indefinite directions will generally be sufficient to secure the requisite 
result, as this salt will resist a heat short of redness; but this is not the case with 
the ammonia-salt, which is officinal in the Br. P. To guard against failure from 
this cause, the Pharmacopeeias now prescribe 205° C. (400° F.) as the highest heat 
to be employed, and check the operation when nearly all the water has been driven 
off, as indicated by the weight of the residue. Prof. John M. Maisch has satis- 
factorily determined by experiment that, whichever alum may be used, this tem- 
perature is quite high enough; and the direction of the Pharmacopeeias, as to the 
weight of the residue, insures that a sufficient heat will be employed. By the 
officinal process there is left behind half a drachm or about 4 per cent. of the water 
of crystallization, when potassa-alum is used; and Prof. Maisch has ascertained that 
this in no degree injures the properties of the dried salt. (A. J. P. 1860, p. 21.) 

Properties. Dried alum is officinally described as ‘‘a white, granular powder, 
attracting moisture when exposed to the air, odorless, having a sweetish, astringent 
taste, very slowly but completely soluble in 20 parts of water at 15° C. (59° F.), 
and quickly soluble in 0-7 part of boiling water. It answers to the same reactions 
as Alum. (See Alumen.)” U.S. Before pulverization, it is a light, white, opaque, 
porous mass. During the exsiccation, alum loses from 41 to 46 per cent. of its 
weight in dissipated water. Dried alum resists the action of cold water for a long 
time, showing its, altered aggregation. In composition it differs from crystallized 
alum merely in the absence of water. 

Medical Properties and Uses. Dried alum has the same medical properties 
as ordinary alum, excepting that it is more powerful and irritant. It is used as a 
a escharotic to destroy exuberant granulations, on which it should be freely 

usted. 
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ALUMINIT HYDRAS. U.S. Hydrate of Aluminium. Hydrated 


Alumina. 
Als (HO)s3 156. (XL-U-MIN'I-I HY¥'DRAS.) Alz Oz, 3HO; 78. 
_ Hydrate de l’Alumine, #’r.; Thonerdehydrat, G.; Argilla Pura, s. Hydrata, P. G. 

“ Alum, eleven parts ; Carbonate of Sodium, ten parts ; Distilled Water, a suffi- 
cient quantity. Dissolve each salt in one hundred and fifty (150) parts of Distilled 
Water, filter the solutions and heat them to boiling. Then having poured the hot 
solution of Carbonate of Sodium into a capacious vessel, gradually pour in the hot 
solution of Alum with constant stirring, and add about one hundred (100) parts 
of boiling Distilled Water. Let the precipitate subside, decant the clear liquid 
and pour upon the precipitate two hundred (200) parts of hot Distilled Water. 
Again decant, transfer the precipitate to a strainer, and wash it with hot Distilled 
Water until the washings give but a faint cloudiness with test-solution of chloride 
of barium. ‘Then allow it to drain, dry it with a heat not exceeding 40° C. (104° 
F.), and reduce it to a uniform powder.” U.S. 

This new officinal is identical with the “ Alumina Hydrata” of the German 
Pharmacopeeia, and has been introduced probably out of respect to the large number 
of German practitioners in this country who may use it. 

Properties. It is ‘‘a white, light, amorphous powder, permanent in dry air, odor- 
less and tasteless, and insoluble in water or alcohol. Soluble, without residue, in 
hydrochloric and sulphuric acids, and also in solution of potassa or soda. When 
heated to redness it loses 34'6 per cent. of its weight (water of hydration).” U.S. 

Tests. ‘A solution of 1 Gm. of Hydrate of Aluminium in 30 C.c. of diluted 
hydrochloric acid should not be colored blue by a drop of test-solution of ferro- 
cyanide of potassium (iron), and should not give more than a faint cloudiness with 
test-solution of chloride of barium (limit of sulphate). When dissolved in solution 
of potassa or of soda, it should yield no precipitate with test-solution of sulphide of 
ammonium (zine or lead). When Hydrate of Aluminium is boiled with 20 parts 
of water, and filtered, the filtrate should not leave more than a slight residue on 
evaporation (limit of salts of alkalies).” U.S. 

Medical Properties. This is a very feebly astringent and desiccant powder, 
sometimes used externally as an application in inflammatory affections of the skin. 
So far as our experience goes, it is very rarely employed in this country. 


ALUMINII SULPHAS. U.S. Sulphate of Aluminium. 

Alz (SO4)se 18H2z O3 666. (XL-U-MIN'I-I SUL'PHAS.) Alz Os, 3803. 18HO; 333. 

Sulfate d’Alumine, F.; Schwefelsaure Thonerde, G. 

A process was given in the U. 8. P. 1870 for the preparation of this salt :* the 
Committee of Revision, 1880, have very properly omitted the process, merely 
giving a description and tests for the salt. In the process of 1870, the soda of 
the carbonate unites with the sulphuric acid of the aluminium sulphate, with the 
escape of the carbonic acid, and the precipitation of the alumina in the form of a 
hydrate; while the undecomposed sulphate of ammonium of the alum, and the 
newly formed sulphate of sodium, remain in solution. The alumina is then washed 
in order to separate any portion of the sulphates adhering to it, the absence of which 
is shown by the non-action of chloride of barium on the washings. It now remains 
to unite the hydrate of alumina and sulphuric acid, which is effected by heating 
them with water; and the salt, which is formed in solution, is obtained by evap- 
orating the solution to dryness. It may also be obtained from the solution by 
the addition of alcohol, which precipitates it. In the process the several substances 


* “Take of Alum, Carbonate of Sodium, each, four troyounces ; Sulphuric Acid a troyounce and 
one hundred and fifty grains ; Water a sufficient quantity. Dissolve the salts separately, each in six 
fluidounces of boiling water, and pour the solution of the Alum gradually into that of the Carbonate 
of Sodium; then digest with a gentle heat until the evolution of carbonic acid ceases. Collect upon 
a filter the precipitate formed, and wash it with water, until the washings are no longer affected by 
chloride of barium. Next, with the aid of heat, dissolve the precipitate inthe Sulphuric Acid, pre- 
viously diluted with half a pint of Water, and, having filtered the solution, evaporate it until a pellicle 
begins to form. Then remove it to a water-bath, and continue the evaporation, with constant stir- 
ring, until adry saltremains, Lastly, preserve this in a well-stopped bottle.” U.S. 1870. 
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are used in very nearly saturating proportions. See paper on Sulphate of Aluminium 
by Prof. J. U. Lloyd. (NV. #., Aug. 1879, p. 237.) Sulphate of aluminium may be 
prepared also by the process of MM. Huria and Brunel, which consists in exposing, 
in an iron cylinder, sulphate of aluminium and ammonium (ammonia-alum), first 
dried to separate its water of crystallization, to a cherry-red heat. Sulphate of 
aluminium remains in the cylinder, and the volatilized products are collected in 
water. The chief of these is sulphite of ammonium, which serves for the prepa- 
ration of a fresh portion of alum, after having been changed into the sulphate by 
oxidation in the air. (Chem. Gaz., Sept. 15, 1852, p.359.) It is now also obtained 
in enormous quantities, for use in the place of alum as a mordant in dyeing, as one 
of the by-products in the manufacture of soda from cryolite. 

Sometimes free sulphuric acid exists in sulphate of aluminium. It may be recog- 
nized by the salt imparting a strongly acid reaction to alcohol, also by the fact that 
the dark violet color imparted to decoction of logwood by sulphate of aluminium 
changes to brown in the presence of free acid. (A.J. P., Nov. 1873.) Prof. Witt- 
stein treats the finely powdered salt with absolute alcohol; if the latter does not 
become acid, no free acid is present. 

Properties, As procured by the process of 1870, sulphate of aluminium is in 
the form of a white powder. It may, however, be obtained in lamellar crystals. 
As seen in commerce, it is usually in flattened crystalline cakes, which appears as 
though formed by the cooling of soft masses of minute crystals. It has a sour as 
well as sweet and very astringent taste, is soluble in twice its weight of water, and 
has an acid reaction. 

The salt is “‘ soluble, without leaving more than a trifling residue, in 1:2 parts of 
water at 15° C. (59° F.), and very soluble in boiling water; almost insoluble in 
alcohol. When heated, the salt melts in its water of crystallization, and at or near 
200° C. (392° F.) it loses the whole of it, amounting to 48°6 per cent. of its weight. 
The aqueous solution of the salt yields with water of ammonia a white, gelatinous 
precipitate, soluble in solution of potassa or soda, and, with test-solution of chloride 
of barium, a white precipitate insoluble in hydrochloric acid.” U. S. 

It is formed by the union of one mol. of alumina, which is a sesquioxide of 
aluminium, and three mols. of sulphuric acid, Al,(SO,),, and, when crystallized, con- 
tains eighteen mols. of water. The salt is, therefore, a tersulphate of aluminium. 
It is known to be a sulphate by giving a precipitate with chloride of barium in- 
soluble in nitric acid, and a salt of alumina by forming octahedral crystals of alum 
when its solution is evaporated with sulphate of potassium or ammonium. In con- 
sequence of its strong affinity for potassa, it is coming into use in the arts as a means 
of separating that alkali. 

Tests. ‘ A solution of 1 Gm. of the salt in 30 C.c. of water should not give more 
than a faint blue coloration with a drop of test-solution of ferrocyanide of potassium 
(limit of iron). If 1 Gm. of the salt be dissolved in 50 C.c. of water, a slight ex- 
cess of water of ammonia added, the liquid heated until all odor of ammonia has 
disappeared, and then filtered, the precipitate well washed with water, and the filtrate 
and washings evaporated to dryness and gently ignited, the residue should not weigh 
more than 0-05 Gm. (abs. of more than 5 per cent. of sulphates of alkalies).” U.S. 

Medical Properties and Uses. The soluble simple salts of alumina have the 
property of opposing animal putrefaction, but the sulphate is probably the most 
powerful and certainly the most used. It is often employed in solution (Siiss—f3 vi 
up to saturation pro re nata) as an antiseptic, detergent application to foul ulcers, 
and as an injection in fetid discharges from the vagina. M. Homolle employs a 
saturated solution with much advantage as a mild caustic in enlarged tonsils, nasal 
polypi, neevi, scrofulous and cancerous ulcers, diseases of the os uteri, and various 
chronic enlargements. He applies it daily by means of a hair pencil. He has some- 
times found the solution to answer still better by the addition of oxide of zine. Solu- 
tion of sulphate of aluminium is capable of dissolving a considerable quantity of 
recently precipitated gelatinous alumina. Such a solution, impregnated with ben- 
z0in, has been proposed by M. Mentel as a hzemostatic, under the name of benzoinated 
solution of alumina. It resembles the styptic liquid of Pagliari. It is prepared 
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by saturating, with gelatinous alumina, a solution made of eight ounces of sulphate 
of aluminium dissolved in a pint of water. To the saturated solution six drachms 
of bruised amygdaloid benzoin are added, and the whole is kept at a temperature of 
about 150° F’. for six hours, with occasional agitation ; so that the liquid, after filtra- 
tion, may have about the density 1:26. This liquid, put in a cool place for several 
days, so as to deposit some crystals of alum, forms the benzoinated solution, remark- 
able for its very sweet odor and astringent balsamic taste. Benzoinated solution of 
alumina, diluted in the proportion of from two to five fluidrachms to the pint of 
water, has been found useful as an injection in leucorrhcea, and in ulcerations of the 
neck of the uterus, accompanied by fetid discharges. (See A. J. P., 1857, p. 128.) 

Sulphate of alumina has been used to preserve cadavers for dissection, but is 
much inferior to the chloride of zinc. The solution for injection should be a pound 
to the quart. 


AMMONTIACUM. U.S., Br. Ammoniace. 
(AM-MO-NI'A-CUM.) 
“The gum-resin obtained from Dorema Ammoniacum. Don. (Nat. Ord. Um- 
belliferzee Orthosperme.)” U.S. 


Gummi-resina Ammoniacum ; Ammoniacum; Ammoniaque, Gomme-résine ammoniaque, Gomme 
ammoniaque, fr.; Ammoniak, Ammoniakgummi, G.; Gomma ammoniaco, /t.; Gomma amoniaco, 
Sp.; Ushek, Ar.; Semugh belsheren, Pers. 

Much uncertainty Jong existed as to the ammoniac plant. It was generally 
believed to bea Ferula, till Willdenow raised, from some seeds mixed with the gum- 
resin found in the shops, a plant which he ascertained to be a Heracleum, and 
named H. gummiferum, under the impression that it must be the source of the 
medicine. On this authority the plant was adopted by the British Colleges, and 
recognized in former editions of our national Pharmacopeeia. Willdenow expressly 
acknowledged that he could not procure from it any gum-resin, but ascribed the 
result to the influence of climate. The Heracleum, however, did not correspond 
exactly with the representations given of the ammoniac plant by travellers; and 
Sprengel ascertained that it was a native of the Pyrenees, and never produced 
gum. Mr. Jackson, in his account of Morocco, imperfectly described a plant of 
that country, supposed to be a Ferula, from which gum-ammoniac is procured by 
the natives. This plant was ascertained by Dr. Falconer to be Ferula Tingitana 
(Royle’s Mat. Med.), and its product is thought to be the ammoniacum of the 
ancients, which was obtained from Africa; but this is not the drug now used under 
that name, which comes exclusively from Persia.* M. Fontaniér, who resided 
many years in Persia, saw the ammoniac plant growing in the province of Fars, 
and sent a drawing of it with specimens to Paris. From these it was inferred to 
be a species of Ferula; and Mérat and De Lens proposed for it the name, originally 
given to it by Lemery, of F. ammonifera. It was subsequently, however, ascer- 
tained, from specimens obtained in Persia by Col. Wright, and examined by Dr. 
David Don, that it belonged to a genus allied to Ferula, but essentially different, 
which was named by Dr. Don, Dovema. It is described in the 16th vol. of the 
Linn. Transactions, under the name of Dorema Ammoniacum. This is now ac- 
knowledged by the officinal authorities. The same plant was described and figured 
by Jaubert and Spach, in their “J?ustrations of Oriental Plants’ (Paris, 1842, t. 
40, p. 78), by the name of Diserneston gummiferum, under the erroneous impres- 
sion that it belonged to a previously undescribed genus. 

The ammoniac plant grows spontaneously in Farsistan, Irauk, Chorassan, and 
other Persian provinces. Dr. Grant found it abundantly in Syghan near Bameean, 


*The African Ammoniac, which is said to have appeared in the London market only in the 
years 1857 and 1871, has been described by Mr. Daniel Hanbury as follows. It is ‘in large, compact, 
dark, heavy masses, formed of agglutinated tears of a gum-resin of hard, waxy consistence. The 
tears are opaque, white or of a pale greenish yellow, mixed with others of a blackish brown, which, 
with vegetable and earthy impurities, constitute a large portion of the mass.” The odor of the 
drug is feeble, and quite different from that of the Persian gum-resin; its taste slightly acrid and 
very persistent. (P. J. Tr., March, 1873, p. 741.) Examined by Mr. John Moss, it was found to 
consist of 67°76 per cent. of resin, 9°014 of gum, 4°29 of water and volatile oil, and 18°85 of bassorin 
and insoluble matters. (/bid., p. 742.) It is used chiefly for incense in Mohammedan countries, 
and sent eastward by the caravans, or in vessels from the ports of Morocco to Alexandria, 
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on the northwest slope of the Hindoo-Koosh Mountains. It attains the height of 
six or seven feet, and in the spring and early part of summer abounds in a milky 
juice, which flows out upon the slightest puncture. From the accounts of travel- 
lers, it appears that, in the month of May, the plant is pierced in innumerable 
places by an insect of the beetle kind. The juice, exuding through the punctures, 
concretes upon the stem, and when quite dry is collected by the natives. M. Fon- 
tanier states that the juice exudes spontaneously, and that the harvest is about 
the middle of June. According to Dr. Grant, the drug is collected in Syghan, 
like asafetida, from the root of the plant. The gum-resin is sent to Bushire, 
whence it is transmitted to India, chiefly to Bombay. A small portion is said to 
be taken to the ports of the Levant, and thence distributed. The name of the 
drug is thought to have been derived from the temple of Jupiter Ammon in the 
Libyan desert, where the ammoniac of the ancients is said to have been collected ; 
but Dr. Don considers it a corruption of Armeniacum, originating in the circum- 
stance that the gum-resin was formerly imported into Kurope through Armenia. 

Properties. Ammoniac comes either in the state of tears, or in aggregate masses, 
and in both forms is frequently mixed with impurities. That of the tears, however, — 
is preferable, as the purest may be conveniently picked out and kept for use. These 
are of an irregular shape, usually more or less globular, from two to eight lines in 
diameter, opaque, yellowish on the outside, whitish within, compact, homogeneous, 
brittle when cold, and breaking with a conchoidal, shining, waxy fracture. The masses 
are of a darker color and less uniform structure, appearing, when broken, as if com- 
posed of numerous white or whitish tears, embedded in a dirty-gray or brownish 
substance, and frequently mingled with foreign matters, such as seeds, fragments of 
vegetables, and sand or other earth. We have seen masses composed of aggluti- 
nated tears alone. 

The smell of ammoniac is peculiar, and stronger in the mass than in the tears. 
The taste is slightly sweetish, bitter, and somewhat acrid. The sp. gr. is 1-207. 
When heated, the gum-resin softens and becomes adhesive, but does not melt. It 
burns with a white flame, swelling up, and emitting a smoke of a strong, resinous, 
slightly alliaceous odor. It is partly soluble in water, alcohol, ether, vinegar, and 
alkaline solutions. Triturated with water, it forms an opaque milky emulsion, which 
becomes clear upon standing. The alcoholic solution is transparent, but is rendered 
milky by the addition of water. Bucholz obtained from 1V0 parts of ammoniac, 
22-4 parts of gum, 72:0 of resin, 1:6 of bassorin, and 4:0 of water including vola- 
tile oil and loss. Braconnot obtained 18°4 per cent. of gum, 70:0 of resin, 4:4 of a 
gluten-like substance (bassorin), and 6-0 of water, with 1-2 per cent. of loss. Hager 
succeeded in procuring the volatile oil in a separate state by repeated distillation with 
water. It has a penetrating disagreeable odor, and a taste at first mild, but after- 
wards bitter and nauseous. Fliickiger says that the oil contains no sulphur, and this 
result was confirmed by Przeciszewski, while, on the other hand, Vigier asserts that 
it blackens silver, and that when oxidized with nitric acid it yields sulphuric acid. 
The resin ammoniacum usually amounts to about 70 per cent. Unlike the gum- 
resin of allied plants, ammoniacum yields no umbelliferone. When melted with 
caustic potash it affords a little resorcin. (Pharmacographia, 2d ed., p. 326.) The 
resin of ammoniac is dissolved by alcohol, and by the fixed and volatile oils; but 
it is divided by ether into two resins, of which one is soluble, the other insoluble in 
that menstruum. 7 . 

Medical Properties and Uses. This gum-resin is stimulant and expectorant, in 
large doses cathartic, and, like many other stimulants, may be so given as occasionally 
to prove diaphoretic, diuretic, or emmenagogue. It has been employed in medicine 
from the highest antiquity, being mentioned in the writings of Hippocrates, but is 
now seldom administered. The complaints in which it was most frequently used 
were chronic catarrh, asthma, and other pectoral affections attended with deficient 
expectoration without acute inflammation, or with a too copious secretion from the 
bronchial mucous membrane, dependent upon debility of the vessels. It is usually 
administered in combination with other expectorants, with tonics, or with emmena- 
gogues. Kxternally applied, in the shape of a plaster, it is thought to be useful asa 
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discutient or resolvent in white swellings of the joints, and other indolent tumors. 
(See Lmplastrum Ammoniaci.) It is given in substance, in the shape of pill or 
emulsion. The latter form is preferable. (See Mistura Ammoniaci.) The dose is 
from ten to thirty grains (0 65-1:95 Gm.). 

Of. Prep. Kmplastrum Ammoniaci, U.S.; Emplast. Ammoniaci cum Hydrar- 
gyro; Kmplast. Galbani, Br.; Mistura Ammoniaci; Pilula Ipecacuanhe cum Scilla, 
Sr.; Pil. Scillze Composita, Br. 


AMMONII BENZOAS. U.S. Benzoate of Ammonium. 

NHg, C; Hs O23 139,, (AM-MO/NI-I BEN’ZO-AS.) NHzg 0, Cyq Hs 03; 139. 

Ammonie Benzoas, Br.; Ammonium Benzoicum, Benzoas Ammonicus; Benzoate d’Ammo- 
niaque, F.; Benzdesaures Ammonium, G. 

The process for the preparation of this salt was omitted in the last U.S. revision.* 
The British process is as follows. ‘“ Take of Solution of Ammonia three fluid- 
ounces [Imperial measure], or a sufficiency ; Benzoic Acid two ounces [avoirdupois] ; 
Distilled Water four fluidounces. Dissolve the Benzoic Acid in three fluidounces 
of Solution of Ammonia previously mixed with the Water; evaporate at a gentle 
heat, keeping ammonia in slight excess; and set aside that crystals may form. 
NH,O,C,,H,O, or NH,C,H,0,.” Br. 

Although the amount of ammonia ordered in the formula is in excess, yet, from 
the feeble affinity between the constituents, and the consequent escape of ammonia 
during the evaporation, a portion of the acid benzoate would be formed, if it were 
not that a little solution of ammonia is from time to time added during or near the 
close of the evaporation, so as to maintain the alkali in slight excess. The crystals, 
for the same reason, should be dried without heat. If slightly evaporated, and then 
allowed to cool, the solution becomes a mass of crystals, retaining so much water as 
to render it necessary to dry them by bibulous paper. 

Properties. ‘Thin, white, four-sided, laminar crystals, permanent in the air, 
having a slight odor of benzoic acid, a saline, bitter, afterwards slightly acrid taste 
and a neutral reaction. Soluble in 5 parts of water and 28 parts of alcohol at 
15° C. (59° F.); in 1:2 parts of boiling water and 7-6 parts of boiling alcohol. 
When strongly heated, the salt melts, emits vapors having the odor of ammonia and 
of benzoic acid, and is finally wholly dissipated. The aqueous solution of the salt, 
when heated with potassa, evolves ammonia. On mixing the aqueous solution with 
a dilute solution of ferric sulphate, a flesh-colored precipitate is thrown down. If 
the benzoic acid be separated from the salt by precipitating with diluted nitric acid 
and thoroughly washed, it should answer to the reactions of purity mentioned under 
Acidum Benzoicum.” U.S. Gmelin states that, if the solution be boiled, the salt 
is converted into the acid benzoate, which crystallizes in feathery tufts of needles. 
(Handbook, xii. 38.) According to Lichtenstein, it deliquesces in the air. It 
gives a copious yellow precipitate with ferric salts; and is known to contain benzoic 
acid and ammonia, by depositing the former when the solution is acidulated with 
hydrochloric acid, and giving off the latter when it is heated with potassa. Accord- 
ing to Mr. Squire, it is the acid salt that is commonly met with in the shops, which 
is less soluble than the officinal salt, requiring 60 parts of water and 12 of alcohol 
for solution. This is a decided objection to it. 

Medical Properties and Uses. Benzoate of ammonium is a slightly stimulant 
diuretic, which acts chiefly through its benzoic acid ; it being decomposed by the gas- 
tric acids, which combine with the ammonia, while the benzoic acid is absorbed, and 
passes out through the kidneys in the form of hippuric acid. (See Benzoie Acid.) 
The salt has been found useful as a diuretic in defective action of the kidneys, as 
an alterative to the mucous membrane of the urinary passages in chronic inflamma- 
tion of that tissue, and as a solvent of the phosphatic deposits, through the hip- 


* “Take of Benzoic Acid two troyounces ; Water of Ammonia three fluidouncessand a half, or a 
sufficient quantity; Distilled Water four fluidounces. Dissolve the Acid in three fluidounces and a 
half of the Water of Ammonia, previously mixed with the Distilled Water; evaporate with a gentle 
heat, occasionally adding Water of Ammonia, if necessary, to maintain a slight excess of the al- 
kali; then set aside to crystallize, and dry the crystals without heat.” U.S. 1870. 
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puric acid into which it is converted. It has been employed in gouty affections 
with a view to the removal of the deposits of urate of sodium about the joints; but 
it has been shown to have no effect on the elimination of uric acid. The salt does 
not appear to produce any injurious effects even in considerable quantities. (Garrod, 
Med. Times and Gaz., Feb. 1864, p. 146.) The dose is from 10 to 30 grains 
(0°65-1:95 Gm.), which may be taken dissolved in water. 


AMMONII BROMIDUM. U.S., Br. Bromide of Ammonium. — 
NH; Br3 97°8. (AM-MO/NI-I BRO-MI'DUM.) NH, Br; 97°8. 
Ammonium Bromatum; Bromure d’Ammonium, Fr.; Brom-Ammonium, G. 

In the present U. 8S. Pharmacopoeia and in the British Pharmacopeeia no direc- 
tions whatever are given for the preparation of bromide of ammonium. The salt 
may be made by dissolving bromine in water of ammonia; but, in accordance with 
the researches of Prof. Procter, the U. S. Pharmacopeia of 1870* preferred the 
method of first forming bromide of iron, precipitating with water of ammonia, 
separating by filtration the oxide of iron, and obtaining by evaporation the bromide 
of ammonium from the solution. This process, it will be seen, is completely parallel — 
with that by which bromide of potassium is prepared. According to Prof. Procter, 
a still better method consists in adding to bromine and water sufficient solution of 
sulphide of ammonium to discharge the color, filtering to separate the sulphur, and 
then evaporating to dryness. Charles Rice (A. J. P., 1873, p. 249) recommends 
making bromide of ammonium by double decomposition between hot solutions of 
bromide of potassium and sulphate of ammonium, assisting the precipitation of 
sulphate of potassium by alcohol. Dr. W. H. Pile (Proc. A. P. A., 1874, p. 434) 
published a simple process for this salt. Pour the bromine (one pound) carefully 
into four times its weight of distilled water in a stone jar, add very gradually about 
one quart of solution of ammonia, cover the top of the jar with a glass plate when 
vapors arise, and when all of the ammonia has been added, and the solution is free 
from the smell of bromine, it is evaporated and the salt granulated ; the yield is 
about twenty ounces. 

Properties. Bromide of ammonium may be obtained in colorless crystals, but 
the officinal salt is a white, granular powder. Whether in crystal or powder, on 
exposure to the air it gradually becomes yellowish, in consequence of a partial de- 
composition, by which hydrobromic acid appears to be liberated, as it now changes 
litmus red. The salt has a saline, pungent taste. Exposed to heat, it sublimes 
unchanged. It is “soluble in 15 parts of water, and in 150 parts of alcohol at 
15° C. (59° F.); in 0-7 part of boiling water and in 15 parts of boiling alcohol.” 
U.S. It is sparingly soluble in ether, and is incompatible with acids, acid salts, 
and spirit of nitrous ether. (Squire.) 

Tests. The Br. Pharmacopeeia directs that it should preserve a brownish color, 
and give no tint of blue when mixed with mucilage of starch and chlorine, thus 
proving the absence of an iodide. 

“The aqueous solution, when heated with potassa, evolves ammonia. If disul- 
phide of carbon be poured into the solution, then chlorine water added drop by 
drop, and the whole agitated, the disulphide will acquire a yellow or yellowish brown 
color without a violet tint. If diluted sulphuric acid be dropped on the salt, the 
latter should not at once assume a yellow color (bromate). If 1 Gm. of the salt 
be dissolved in water, some gelatinized starch added, and then a few drops of 
chlorine water carefully poured on top, no blue zone should make its appearance 


*“ Take of Bromine two troyounces ; Iron, in the form of wire and cut in pieces, a troyounce ; 
Water of Ammonia four fluidounces and a half; Distilled Water a sufficient quantity. Add the 
Iron and then the Bromine to half a pint of Distilled Water, contained in a glass flask having the 
capacity of two pints; loosely cork the flask, and agitate the mixture until the odor of Bromine 
can no longer be perceived, and the liquid assumes a greenish color. Mix the Water of Ammonia 
with half a pint.of Distilled Water, and add it to the mixture in the flask; agitate the mixture, 
and heat it by means of a water-bath for half an hour; then filter, and, when the liquor ceases to 
pass, wash the precipitate on the filter with boiling distilled water. Evaporate the solution, in a 
porcelain capsule, until a pellicle begins to form, then stir it constantly with a glass rod, at a 
moderate heat, until it granulates.” U.S, 1870. 
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at the line of contact of the two liquids (iodide). On adding to 1 Gm. of the salt 
dissolved in 20 C.c. of water, 5 or 6 drops of the test-solution of chloride of barium, 
‘no immediate vloudiness or precipitate should make its appearance (limit of sul- 
phate). If 3 Gm. of the well-dried salt be dissolved in distilled water to 100 C.c. 
and 10 C.c. of this solution treated with a few drops of test-solution of bichromate 
of potassium, and then volumetric solution of nitrate of silver be added, not more 
than 31°4 C.c. of the latter should be consumed, before the red color ceases to dis- 
appear on stirring (abs. of more than 3 per cent. of chloride). 1 Gm. of the 
powdered and dry salt, when completely precipitated by nitrate of silver, yields, if 
perfectly pure, 1-917 Gm. of dry bromide of silver.” U.S. 

Medical Properties and Uses, This bromide resembles the bromide of potas- 
sium in its physiological powers, but probably has a less depressing effect upon tha 
arterial muscular system. It has been used by various practitioners for exactly the 
same purposes as is the bromide of potassium. Brown-Séquard claims that it does 
not produce bromism; and commends very highly the combination of it with the 
potassium salt in epilepsy. It may be substituted for the latter in various func- 
tional disorders (see Potassit Bromidum), and has been specially recommended by 
Dr. Gibbs in the milder forms of ovaritis. (Lancet, Jan. 3, 1863, p. 121.) The 
dose is one to two drachmsa day (3°9-7:8 Gm.) in dilute solution. 


AMMONII CARBONAS. U. 8S. Carbonate of Ammonium. 
(AM-MO'NI-I CAR-BO’NAS.) 
NH, HCO3. NHa NH2 CO2z 3 157. NH4 0, HO, 2COo. 2NH3 COo; 157, 
Ammoniz Carbonas, Br.; Ammoniew Sesquicarbonas, Zond., Dub.; Ammonium Carbonicum, 
P. G.; Carbonas Ammonicus, Sal Volatile Siccum, Volatile Salt ; Sal Volatile; Carbonate d’Ammo- 
niaque, Alkali volatil concret, Sal volatil d’Angleterre, /’r.; Kohlensaures Ammonium, Fliichtiges 
Langensalz, Reines Hirschhornsalz, G. 


There have been many methods of obtaining carbonate of ammonium, in all of 
which the ammonia originated in organic decomposition. It was probably origi- 
nally prepared from putrid urine, and it is sometimes made in Scotland now from 
this source. A patent was taken out in England for manufacturing it from guano, 
and another for making it by the direct combination of its constituents; the 
carbonic acid and ammoniacal gases being introduced simultaneously into leaden 
chambers. (Chem. News, Dec. 29, 1865.) But at present the salt is manufac- 
tured by subliming a mixture of either the chloride or sulphate with chalk. Chlo- 
ride of ammonium and chalk (carbonate of calcium) are heated together in iron 
pots or retorts, and sublimed into large earthen or leaden receivers. By the recip- 
rocal action of the salts employed, the carbonic acid of the chalk unites with the 
ammonia of the chloride, generating carbonate of ammonium, and the hydrochloric 
acid with the lime, forming water and chloride of calcium. The carbonate and 
water sublime together as hydrated carbonate of ammonium, and the residue is 
chloride of calcium. The relative quantities of chalk and chloride of ammonium, 
for mutual decomposition, are 50 of the former, and 53:5 of the latter, or one mol. 
of each. But a great excess of chalk is usually taken, in order to insure the per- 
fect decomposition of the chloride of ammonium, any redundancy of which would 
sublime with the carbonate and render it impure. 

Sulphate of ammonium may be substituted for the chloride with much economy, 
as was shown by Payen. This double decomposition between sulphate of am- 
monium and carbonate of calcium takes place in the dry way only, that is, by 
sublimation. In the wet way, the double decomposition is reversed ; carbonate of 
ammonium and sulphate of calcium reacting so as to form sulphate of ammonium 
and carbonate of calcium. Large quantities of this carbonate are manufactured 
indirectly from coal-gas liquor and bone-spirit ; the ammoniacal products in these 
liquors being converted successively into sulphate, chloride, and carbonate of am- 
monium. (See Ammonii Chloridum.) The salt as first obtained has a slight odor 
of tar, and leaves a blackish carbonaceous matter when dissolved in acids. Hence 
it requires to be purified, which is effected in iron pots surmounted with leaden 
heads. The American carbonate has almost supplanted the English article, for- 
merly exclusively used. 
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Properties. Commercial carbonate of ammonium, recently prepared, is in 
‘“‘ white, translucent masses, consisting of Bicarbonate (Acid Carbonate) and Carba- 
mate of Ammonium, losing both ammonia and carbonic acid gas on exposure te air, 
becoming opaque and finally converted into friable porous lumps, or a white powder 
(Acid Carbonate of Ammonium). The salt has a pungent ammoniacal odor, free 
from empyreuma, a sharp, saline taste, and an alkaline reaction. Soluble in 4 parts 
of water at 15° C. (59° F.), and in 1:5 parts at 65° ©. (149° F.). Alcohol dis- 
solves the carbamate and leaves the acid carbonate of ammonium. When heated the 
salt is wholly dissipated, without charring. If the aqueous solution is heated to near 
47° C. (116°6° F.), it begins to lose carbonic acid gas, and at 88° C. (190°4° F.) it 
begins to give off vapor of ammonia. Dilute acids wholly dissolve the salt with 
effervescence. On acidulating the aqueous solution with nitric acid, no turbidity 
should be produced by test-solution of chloride of barium (sulphate), or nitrate of 
silver (chloride), nor by hydrosulphuric acid (metals). If 1 Gm. of the salt be super- 
saturated with diluted sulphuric acid, then diluted to 20 C.c. with distilled water, 
and treated with a few drops of test-solution of permanganate of potassium, the 
color should not be perceptibly changed by standing for five minutes, at the ordi- , 
nary temperature (abs. of empyreumatic substances). To neutralize 2-616 Gm. 
of Carbonate of Ammonium should require 50 C.c. of the volumetric solution of 
oxalic acid.” U.S. If commercial ammonium carbonate be treated with 90 or 91 
per cent. alcohol, it is decomposed into the two salts of which it is composed, am- 
monium carbamate going into solution while the acid ammonium carbonate remains 
undissolved. This latter compound also remains undissolved when the commer- 
cial carbonate is treated with an amount of water insufficient for complete solution. 
The result of the complete solution of the commercial salt in water is a mixture of 
acid and neutral carbonates, the carbamate having been decomposed according to the 
reaction, (NH,)HCO,-+ Co | ORM + 1,0 (NH,)HCO, + (NH,),CO,. When 
long or insecurely kept, it oradually passes into the state of bicarbonate, becoming 
opaque and friable, and falling into powder. When heated on a piece of glass, 
the commercial carbonate should evaporate without residue, and, if turmeric paper 
held over it undergoes no change, it has passed into bicarbonate. As prepared 
from coal-gas liquor, it sometimes contains traces of tarry matter, which give a 
dark color to its solution in acids, but a refined carbonate, made by resubliming 
the commercial article, is now in the market, and this alone should be dispensed 
in preparations for internal use. When it is saturated with nitric acid, neither 
chloride of barium nor nitrate of silver causes a precipitate. The non-action of 
these tests shows the absence of sulphate and chloride of ammonium. It is de- 
composed by acids, the fixed alkalies and their carbonates, lime-water and magnesia, 
solution of chloride of calcium, alum, acid salts such as bitartrate and bisulphate 
of potassium, solutions of iron (except the tartrate of iron and potassium and anal- 
ogous preparations), corrosive sublimate, the acetate and subacetate of lead, and 
the sulphates of iron and zine, “ Fifty-nine grains dissolved in one [fluid ounce 
of distilled water, will be neutralized by 1000 grain-measures of the volumetric 
solution of oxalic acid. Twenty grains neutralize 23°5 grains of citric acid and 
25:5 grains of tartaric acid.” Br. Traces of chlorine have been noticed in some 
samples of commercial carbonate, and a sublimed salt which had been sold as car- 
bonate, was devoid of odor, hard, crystalline, yet having the external appearance 
of carbonate, was proved by Prof. Bridges to be anhydrous bicarbonate of ammo- 
nium. (A. J. P., Nov. 1874.) 

Composition. This salt, which used to be considered a sesquicarbonate of 
ammonium of the formula 2(CO,(NH,)H) + CO,(NH,), + H,0, is now generally 
recognized as a mixture of either one or two mols. of acid ammonium carbonate, 
(NH,)HCO,, with one mol. of carbamate of ammonium, CO ! re 4, When the 
salt is dissolved in water, the reaction given above converts it into a mixture of 
acid and neutral carbonates, and when water of ammonia is added in sufficient 
amount, it converts the acid carbonate into neutral carbonate, which is used fre- 
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quently as a laboratory reagent, or by passing carbonic acid gas into a solution of 
the commercial salt, the whole may be converted into acid carbonate or bicarbonate. 

Medical Properties and Uses. Locally applied, carbonate of ammonium is an 
irritant, and when taken internally in sufficient amount it acts as an irritant poison. 
When administered in therapeutic doses it is a powerful cardiac stimulant, acting 
not so rapidly and fugaciously as the solutions of ammonia, but still in a very prompt 
and temporary manner. It is employed in low conditions of the system as a stim- 
ulant, but it should always be remembered that its influence lasts only for a short 
time, and that there is reason for believing that when continuously given it is apt to 
impair the crasis of the blood. It is probably eliminated in part by the lungs, and 
certainly is a stimulant to the respiratory centres. It seems also to exert some in- 
fluence upon the pulmonary mucous membrane, and is largely employed in adynamic 
pneumonias and bronchitis, in the last stages of phthisis, etc. In some of these cases 
it does good by increasing muscular power and aiding in the expulsion of the sputa. 

Coarsely bruised with the addition of half its bulk of strongest water of ammonia, 
and scented with oil of lavender, it constitutes the common smelling salts, so much 
used as a nasal stimulant in syncope and hysteria.* The ordinary dose is five grains 
(0°33 Gm.), given in mixture, and repeated at not longer intervals than two hours, 
It should never be given in powder or in pill, on account of its volatile nature, and 
its irritant action on mucous membranes. 

Carbonate of ammonium is sometimes employed to make effervescing draughts, 20 
grains of the salt requiring for this purpose 6 fluidrachms of lemon-juice, 24 grains 
of citric acid, or 253 grains of tartaric acid. 

Off. Prep. Liquor Ammoniz <Acetatis, Br.; Liquor Ammonii Accetatis, U. S.; 
Spiritus Ammoniz Aromaticus. U. S. 


AMMONII CHLORIDUM. U.S, Br. Chloride of Ammonium. 

NH, Cl3 53°4. (AM-MO'NI-I GHLO/RI-DUM.) NH, Cl; 53°4. 

Ammonia Muriatica, Ammonium Muriaticum s. Hydrochloratum, Chloruretum Ammonicum, Sal 
Ammoniacum, Ammoniz Hydrochloras s. Murias; Sal Ammoniac, Hydrochlorate of Ammonia; 
Hydrochlorate d’Ammoniaque, Muriate d’Ammoniaque, Sel Ammoniac, Chlorure d’Ammonium, 
Clorure d’Ammonium pur; Ammonium Muriaticum Depuratum, Sal Ammoniacum Depuratum, 


Fr.; Ammonium Chloratum, P. G@.; Salmiak Chlorammonium ; Reiner (gereinigter) Salmiak, @.; 
Sale Ammoniaco, /t.; Sal Ammoniaco, Sp. 


In the Pharmacopeeia of 1870 both the crude and the purified chloride of ammo- 
nium were officinal, under the names Ammonti Chloridum and Ammoniti Chloridum 
Purificatum. The Pharm. 1880 recognizes but one, Ammonii Chloridum, but it 
transfers this title, which formerly was given to the crude sal ammoniac, to the 
purified salt without giving a process for preparing it. It originally came from 
Egypt, where it was obtained by sublimation from the soot resulting from the 
burning of camels’ dung, which is used in that country for fuel, and it is still to be 
found in the Indian bazaars in an impure state, as it has been obtained from the 
unburnt extremity in the interior of brick-kilns in which camels’ manure is used 
for fuel. It has long been known in China, where it is obtained from the water 
of certain voleanic springs, and exists in commerce in various states of purity. It 
is found in the fumeroles of Vesuvius, Etna, Hecla, and other volcanoes, as well as 
in the cracks and fissures in recent lava streams. 


* In Mounsey’s recipe for the English Preston salts, the essence to be added to the carbonate is 
made as follows. Take of oil of cloves 3ss; oil of lavender 3j; oil of bergamot Jiiss; stronger 
water of ammonia (sp. gr. 0°880) fx. Mix. The bottles are to be filled with carbonate of ammonium, 
half with the salt coarsely bruised, and the remainder with it in fine powder; and then as much of 
the above essences as the salt will absorb is to be added. (P. J. 7'r., xiii. 628.) 

¢ The process (Pharm, 1870) for purifying sal ammoniac is here given as found in I4th ed. 
U.S. D. 

“Take of Chloride of Ammonium, in small pieces, twenty troyounces; Water of Ammonia, jive 
fluidrachms; Water two pints. Dissolve the Chloride of Ammonium in the Water, in a porcelain 
dish, with the aid of heat; add the Water of Ammonia, and continue the heat for a short time; 
filter the solution while hot, and evaporate to dryness, with constant stirring, at a moderate heat, 
until it granulates.” U. S. 1870. 

The object of this process is to free the drug from chloride of iron, which is a frequent impurity 
of the crude salt, derived from the subliming vessels. 
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Preparation. At present chloride of ammonium is derived from two principal 
sources, the ammoniacal liquor, called gas liquor, found in the condensing vessels 
of coal-gas works, and the brown, fetid ammoniacal liquor, known under the name 
of bone-spirit, which is a secondary product, obtained from the destructive distilla- 
tion of bones, in the manufacture of bone-black. These two liquors are the chief 
sources of ammoniacal compounds; for they are both used to procure chloride of 
ammonium, and this salt is employed directly or indirectly for obtaining all the 
other salts of ammonia. Other sources are stale urine, coal soot, guano, peat, and 
bituminous schist. 

Gas liquor contains carbonate, cyanide, sulphide, and sulphate of ammonium, 
but principally the carbonate. It is saturated with sulphuric acid, and the solution 
obtained, after due evaporation, furnishes brown crystals of sulphate of ammonium. 
These are then sublimed with chloride of sodium in iron pots, lined with clay, and 
furnished with a leaden dome or head. By the mutual action of the sulphate, 
water, and chloride, there are formed chloride of ammonium which sublimes, and 
sulphate of sodium which remains behind. Thus (NH,),SO, and (NaCl), become 
(NH,Cl), and Na,SO,. Sometimes, instead of the ammonia of the gas liquor 
being first converted into the sulphate, it is made at once into chloride by the addi- 
tion of hydrochloric acid or chloride of calcium. When chloride of calcium is 
employed, the chief reaction takes place between carbonate of ammonium and the 
chloride, whereby chloride of ammonium is formed in solution, and carbonate of 
calcium precipitated. The solution is duly evaporated, whereby brown crystals of 
the chloride are obtained. These, after having been dried, are purified by sublima- 
tion in an iron subliming pot, coated with a composition of clay, sand, and charcoal, 
and covered with a dome of lead. These pots are sometimes sufficiently large to 
hold five hundred pounds. “A gentle fire is kept up under the subliming pot for 
seven or eight days, when, the dome having cooled down, and the sal ammoniac 
somewhat contracted, so as to loosen from the sides, the dome is thrown off from 
the iron pot, and about two or three hundred weight of white, semi-transparent sal 
ammoniac are knocked off in cakes.’’ (Pereira, Mat. Med., 3d ed., p. 446.) 

In the destructive distillation of bones for making bone-black, the distilled prod- 
ucts are the bone-spirit already mentioned, being chiefly an aqueous solution of 
carbonate of ammonium, and an empyreumatic oil, called animal oil. Chloride of 
ammonium may be obtained from the bone-spirit in the manner just described for 
procuring it from gas liquor. Sometimes, however, the sulphate of ammonium is 
not made by direct combination, but by digesting the bone-spirit with ground plaster. 
of Paris. By double decomposition, sulphate of ammonium and carbonate of cal- 
cium are formed. The sulphate of ammonium is then converted into the chloride 
by sublimation with common salt. The chloride “may be formed by neutralizing 
hydrochloric acid with ammonia, and evaporating to dryness.” Br. 

Other processes have been proposed or practised for obtaining chloride of am- 
monium. For an account of the manufacture of ammoniacal salts, and for a list of 
the patents issued in Great Britain, since 1827, for their preparation, the reader is 
referred to the P. J. Tr. (xii. 29, 63, and 113). 

Commercial History. Nearly all the chloride of ammonium used in the United 
States is obtained from abroad. Its commercial varieties are known under the names 
of the crude and refined. The crude is imported from Calcutta in chests contain- 
ing from 350 to 400 pounds; and is consumed almost exclusively by coppersmiths 
and other artisans in brass and copper, being employed for the purpose of keeping 
the metallic surfaces bright, preparatory to brazing. The refined comes to us ex- 
clusively from England, packed in casks containing from 5 to 10 ewt. The impor- 
tations of ammonium chloride at the port of New York for the year 1880 were 
valued at $31,802, and for 1882 at $32,416. 

Properties. Commercial chloride of ammonium is a white, translucent, tough, 
fibrous salt, occurring in large cakes, about two inches thick, convex on one side and 
concave on the other, due to the shape of the dome of the subliming apparatus: the 
pieces frequently are tinged on the surface with iron stains, owing to the contact 
with the iron dome. It has a pungent, saline taste, but no smell. Its sp. gr. is 
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1:45. This salt is very difficult to powder in the ordinary way. Its pulverization, 
however, may be readily effected by making a boiling saturated solution of the salt, 
and stirring it as it cools. The salt is thus made to granulate, and in this state, 
after having been drained from the remaining solution and dried, may be easily 
powdered. Ata red heat it sublimes without decomposition, and without residue. 
Exposed to a damp atmosphere it becomes slightly moist. It has the property of 
increasing the solubility of corrosive sublimate in water. It is decomposed by the 
strong mineral acids, and by the alkalies and alkaline earths; the former disengaging 
hydrochloric acid, the latter ammonia, both sensible to the smell. Chloride of am- 
monium is usually employed for obtaining gaseous ammonia, which is conveniently 
disengaged by lime. It is incompatible with acetate of lead and nitrate of silver, 
producing precipitates respectively, of the chlorides of lead and silver. 

Chloride of ammonium is little subject to adulteration. If not entirely volatilized 
by heat and soluble in water, it contains impurity. Still, as ordinarily prepared, it 
contains ferrous chloride. This metal may be detected by boiling a small portion 
of a saturated solution of the salt with a drop or two of nitric acid, and then adding 
ferrocyanide of potassium, when the characteristic blue color occasioned by iron will 
be produced. If the salt is entirely volatilized by heat, and yet produces a precipi- 
tate with chloride of barium, the presence of sulphate of ammonium is indicated. 
The description and tests of the officinal purified salt are as follows. 

‘‘ A snow-white crystalline powder, permanent in the air, odorless, having a cool- 
ing saline taste and a slightly acid reaction. Soluble in 3 parts of water at 15° C. 
(59° F.) and in 1:37 parts of boiling water; very sparingly soluble in alcohol. On 
ignition, the salt volatilizes, without charring, and without leaving a residue. The 
aqueous solution of the salt, when heated with potassa, evolves vapor of ammonia. 
Test-solution of nitrate of silver added to the aqueous solution previously acidulated 
with nitric acid, produces a white precipitate soluble in ammonia. The aqueous 
solution of the salt should remain unaffected by diluted sulphuric acid (abs. of 
barium), hydrosulphuric acid, or sulphide of ammonium (metals), and, after being 
acidulated with hydrochloric acid, it should not be rendered turbid by test-solution 
of nitrate of barium (sulphate). A one per cent. aqueous solution should not be 
rendered blue by test-solution of ferrocyanide of potassium (iron).” U.S. 

Composition. Chloride of ammonium consists of one atom of chlorine and one 
of ammonium, (NH,) = NH,Cl. Viewed as hydrochlorate of ammonia or muriate 
of ammonium, it is composed of one mol. of hydrochloric acid 36°5, and one of am- 
monia 17 ==53'5. 

Medical Properties. Chloride of ammonium has the stimulant properties of 
ammonia, and probably differs little in its physiological powers from the carbonate, 
but it is believed by many to be less fugacious in its action, and to be less stimulant 
to the circulation than is the Jatter salt. Clinical experience has also led to a some- 
what particular use of it in diseases. It is one of the most employed of the stimu- 
lant expectorants in the advanced stages of acute bronchitis aud in chronic bronchitis, 
also in catarrhal pneumonia. It has been very highly recommended of late years 
in chronic hepatic torpor and engorgement, and even in acute hepatitis, by Dr. W. 
Stewart, who gives 20 grains of it three times a day, and continues its use for weeks. 
We have seen catarrhal jaundice apparently very much benefited by it. Many years 
ago it was a favorite remedy as a resolvent in chronic glandular enlargements, but 
at present is rarely so employed. There is much testimony as to the value of 
chloride of ammonium in various obscure nervous affections, especially hemicrania, 
ovaralgia, dysmenorrhoea, sciatica, and various other neuralgic disorders. The 
usual expectorant dose of the chloride is 5 to 10 grains (0:33-0:65 Gm.) every two 
hours, administered in sweetened mucilage; but formerly in prostatic and other 
glandular enlargements it was recommended to increase the dose until half an ounce 
a day was ingested. When such amounts are given, the remedy is prone to produce 
disordered digestion, a miliary eruption, profuse sweats, and scorbutic symptoms. 

Externally, chloride of ammonium is used in solution, as a stimulant and resol- 
vent, in contusions, indolent tumors, etc. An ounce of the salt, dissolved in nine 
fluidounces of water and one of alcohol, forms a solution of convenient strength. 
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When the solution is to be used as a wash for ulcers, or an injection in leucorrhea, 
it should not contain more than from one to four drachms of the salt to a pint of 
water. Such a solution, with addition of wine of opium, had been advantageously 
employed by M. Guinau de Mussy in milky engorgement and scrofulous swellings 
of the breast, being applied upon cataplasms. A case of decided senile gangrene in 
a woman of 83 has been recorded, in which the immersion of the feet in a pedilu- 
vium consisting of half a pound of chloride of ammonium dissolved in water, afforded 
relief in two hours; and, being followed by fomentations with the same solution, 
resulted in cure. (Annuaire de Thérap., 1868, p. 105.) 

The vapor of chloride of ammonium has been administered by inhalation, employed 
several times a day, in chronic catarrh, with marked advantage, by Dr. Gieseler, of 
Germany. Dr. Hermann Beigel, of London, strongly recommends its inhalation in 
the nascent state, resulting from a mixture of the two gases composing it. Three 
bottles are used, one containing water of ammonia, the second an equivalent quan- 
tity of liquid hydrochloric acid, and the third half filled with water, connected with 
the first two by tubes, and supplied itself with a tube for inhalation. By inhalation 
the patient draws the two gases from their respective bottles into the third, where 
they combine to form the chloride of ammonium, which is freed from any excess of 
either gas by the water. The greater or less force of the inspiration will determine 
the depth to which the medicine will penetrate ; and this will depend on the part 
of the respiratory passages specially affected. (Lancet, Oct. 1867, p. 512.) Another 
mode of inhaling chloride of ammonium is in spray, by means of the atomizer ; 
from 10 to 20 grains being dissolved for the purpose in a fluidounce of water. 


Off. Prep. Trochisci Ammonii Chloridi, U. S. 


AMMONII IODIDUM. U.S. Todide of Ammonium. 

NH, Is 144°6. (AM-MO/NI-I I-OD'I-DUM.) NH, I; 1446. 

Iodure d’Ammonium, /r.; Ammonium jodatum, Joduretum Ammonicum, Jodammonium, G. 

No process is given in the Pharm. 1880 for this salt; that of the Pharm, 1870 
will be found below.* 

This salt was formerly prepared according to the method of Mr. Jno. A. Spencer, 
of London, the formula for which is as follows. Add to a portion of iodine, placed 
in a flask with a little water, a solution of ammonium sulphydrate, until the mix- 
ture loses its red color, and is turbid from the separation of sulphur only. Shake 
the flask, which causes the sulphur, for the most part, to agglomerate; and, having 
poured off the liquid, boil it until all odor of sulphuretted hydrogen and of ammonia 
is lost. Then filter the liquid, and, constantly stirring, evaporate it, first with a 
naked flame until it becomes pasty, and then in a water-bath until it forms a dry 
salt. In 1864(A.J. P., May, 1864), Dr. Jacobson proposed a plan in which double 
decomposition between the sulphate of ammonium and the iodide of potassium was 
brought about. Mr. James F. Babcock (Proc. A. P. A., 1866) stated that on trial 
of the first of the above processes, and of all others in which sulphuretted hydrogen 
or an alkaline sulphide was employed, the resulting icdide of ammonium retained a 
portion of sulphur, which caused its color to change with time to yellow and ulti- 
mately to brown, and rendered it unfit for the accurate preparations required in 
photography. Having tried also other formulas, which he found objectionable on 
the score of time, cost, ete., he at length satisfied himself that the process of Dr. 
Jacobson above described was the best in use, and with slight modifications would 
yield an absolutely pure product. 

In a former edition of the Dispensatory may be found the exact, process finally 
adopted by Mr. Babcock. It is substantially that which was officinal in Pharm. 

* “ Take of Iodide of Potassium, in coarse powder, four troyounces ; Sulphate of Ammonium, 
in coarse powder, a troyounce [this should be 867 grains]; Boiling Distilled Water two fluid- 
ounces ; Alcohol, Water, each, a suffictent quantity. Mix the salts, add them to the Boiling 
Water, stir well, and allow the mixture to cool; then add a fluidounce of Alcohol, mix well, and 
reduce the temperature, by a bath of iced water, to about 40°; throw the mixture into a cool glass 
funnel, stopped with moistened cotton, and, when the clear solution has passed, pour upon the salt 
a fluidounce of a mixture containing two parts of Water and one part of Alcohol. Lastly, evap- 


orate the solution rapidly to dryness, stirring constantly; and preserve the residue in a well- 
stopped bottle.” U. S., 1870. . 
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1870, and is in close accord with that of Dr. Jacobson. The object of the first 
step of the process is sufficiently evident. After the double decomposition has oc- 
eurred, the alcohol is added to complete the precipitation of the sulphate of yotas- 
sium ; the pouring of alcohol upon the cotton filter is to remove completely from 
the sulphate all of the iodide. As made by this process, iodide of ammonium 
always contains a minute proportion of sulphate of potassium. Charles Rice 
(A, J. P., 1873, p. 249) calls attention to the fact that the process officinal in U.S. 
Pharm. 1870 is deficient in the amount of sulphate of ammonium required, and 
therefore wasteful of the more expensive iodide; instead of one ounce of sulphate 
of ammonium the quantity should be 867 grains. The view taken by Mr. Rice, 
however, is that the reaction takes place between single molecules of the respective 
salts, which is no doubt correct, whereas the view of the Pharmacopcia com- 
mittee was that two mols. of the iodide reacted with one of sulphate of ammonium, 
Z2KI + (NH,),SO, = K,SO, + 2NH,I. 

Properties. Jodide of ammonium is “a white, granular salt, or minute crystalline 
cubes, very deliquescent, and soon becoming yellow or yellowish brown on exposure 
to air; odorless when white, but emitting a slight odor of iodine when colored, having 
a sharp, saline taste and a neutral reaction. Soluble in 1 part of water and in 9 
parts of alcohol at 15° C. (59° F.), in 0:5 part of boiling water, and in 3:7 parts 
of boiling alcohol. When heated on platinum foil, the salt evolves vapor of iodine 
and volatilizes without melting. The aqueous solution of the salt, when heated with 
potassa, evolves vapor of ammonia. If disulphide of carbon be poured into the 
solution, then chlorine water added drop by drop, and the whole agitated, the 
disulphide will acquire a violet color.” On adding to 1 Gm. of the salt, dis- 
solved in 20 C.c. of water (with a few drops of diluted hydrochloric acid), 5 or 6 
drops of test-solution of nitrate of barium, no immediate cloudiness or precipitate 
should make its appearance (limit of sulphate). If1 Gm. of the-salt be dissolved 
in 10 Gm. of water of ammonia, then shaken with a solution of 1:3 Gm. of nitrate 
of silver in 20 Gm. of water, and the filtrate be supersaturated with 8 Gm. of 
nitric acid, no cloudiness should make its appearance within 10 minutes (abs. of 
more than about 0°5 per cent. of chloride and bromide).” U.S. Prof. Prescott 
states, in connection with the last test, that it is based on the careful trial tests of Biltz, 
who ‘found the time reaction to exclude more than 0-5 per cent. of bromine and 
chlorine,” although, as the test stands, it would theoretically indicate as much as 6 per 
cent. (nearly) of chlorine. But the dilution, the acid, and the short time operate 
as retarding or preventive measures. 

100 parts of NHI require of AgNO, 117:3 parts. 

100 parts of NH,J + 1 NH,Cl require of AgNO, 119°38 parts. 

94 parts of NH,I + 6 NH,Cl require of AgNO, 128-91 parts. 

“A one per cent. aqueous solution should not be colored blue by test-solution of fer- 
rocyanide of potassium (abs. of iron), nor, after being mixed with gelatinized starch, 
should it assume a deep blue color (limit of free iodine). 1 Gm. of the dried salt, 
when completely precipitated with nitrate of silver, yields, if perfectly pure, 1-62 
Gm. of dry iodide of silver.” U.S. The salt should be preserved in small well- 
stopped vials, protected from the light. ‘ When deeply colored it should not be 
dispensed, but it may be deprived of all but traces of free iodine by washing with 
stronger ether and rapidly drying.” U.S. 

Medical Properties. Iodide of ammonium is employed, both externally and 
internally, as a resolvent, and resembles closely, in its action, iodine and iodide of 
potassium. Dr. B. W. Richardson, of London, has prescribed it, in the dose of 
from one to three grains, with considerable success, in secondary syphilis, chronic 
rheumatism, incipient phthisis, and in a variety of forms of scrofulous disorder, 
attended with glandular enlargements. Dr. Richardson found a liniment, made by 
dissolving half a drachm of the iodide in an ounce of glycerin, very efficacious in 
enlarged tonsils, applied every night with a large camel’s-hair brush, and his practice 
has been followed to some extent by other members of the profession.* Hxternally, 


* Theodore G. Davis (A. J. P., 1877, p. 305) gives a formula for Liniment of Iodide of Am- 
monium which he says closely corresponds with a proprietary liniment largely sold at one time ; 
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this salt has been used as a substitute for iodide of potassium. By Dr. Pennock it 
is considered as a good remedy in certain cases of lepra and psoriasis, in the form 
of ointment, applied by friction in the quantity of half an ounce, morning and even- 
ing. The proportions employed are from a scruple to a drachm of the salt to an 
ounce of lard; the weaker preparation being used when the disease is recent, the 
stronger when itis chronic. As the iodide is decomposed by the air, the ointment 
should be kept in well-stopped bottles. For internal use, the dose of iodide of am- 
monium is from three to five grains (0°20-0:33 Gm.). 


AMMONII NITRAS. U.S. Nitrate of Ammonium. 

NH, NO33 80. (AM-MO’/NI-I NI/TRAS.) NHz 0, NO5; 80. 

Ammoniz Nitras, Br.; Nitrate of Ammonia; Ammonium Nitricum, Nitrum Flammans; Azo- 
tate d’Ammoniaque, Nitre inflammable, Nitre ammoniacal, Sal ammoniacal nitreux, Fr.; Salt- 
petersaures Ammon, Ammonium, Ammoniak, @. 

An extraordinary property possessed by this salt of absorbing ammoniacal gas, 
and giving it out again at a moderate heat unchanged, renders it capable of useful. 
pharmaceutical application; but the chief cause of its introduction into the U.S. 
Pharmacopeeia was as the source whence nitrogen protoxide is produced. 

Nitrate of ammonium may be prepared by treating commercial ammonium car- 
bonate by nitric acid so long as effervescence takes place, or to saturation, filtering, 
and evaporating the solution. By careful evaporation and slow refrigeration, the salt 
may be obtained in well-defined crystals. If crystallized after rapid concentration 
by boiling, and sudden cooling, it forms long flexible and elastic threads. If the 
solution be heated till all the water is driven off, the nitrate of ammonia forms, on 
cooling, an opaque mass. 

Properties. ‘Colorless crystals, generally in the form of long, thin, rhombic 
prisms, or in fused masses, somewhat deliquescent, odorless, having a sharp, bitter 
taste and a neutral reaction. Soluble in 0:5 part of water and 20 parts of alcohol 
at 15° C. (59° F.); very soluble in boiling water and in 3 parts of boiling alcohol. 
When gradually heated, the salt melts at 165° C.-166° C. (329° F.-331° F.), 
and at about 185° C. (365° F-.) it is decomposed into nitrous oxide gas and water, 
leaving no residue. The aqueous solution of the salt, when heated with potassa, 
evolves vapor of ammonia. On heating the salt with sulphuric acid, it emits 
nitrous vapors.” U.S. 

At all temperatures between —15° C. (5° F.) and 25° C. (77° F.), if ex- 
posed to a current of dry ammoniacal gas, its crystals absorb the gas and melt, 
yielding a colorless liquid, which, if the absorption has taken place at —10° C. 
(14° F’.), contains two mols. of the gas for each mol. of the salt, and would be rep- 
resented by the formula NH,NO, + 2NH,. It is not frozen by a mixture of salt 
and snow. Its sp. gr. is 1:05. Heated moderately it boils, with loss of ammonia, 
and is changed into a crystalline mass, containing 21:25 parts of the gas in 100 of the 
salt by weight, and corresponds with the formula, NH,NO, + NH,, thus retaining 
one-half tthe gas absorbed. By exposure to increased heat, this loses ammonia, and 
at 80° C. (176° F.) has been reconverted to pure nitrate of ammonium. This 
preparation may be used for obtaining small quantities of pure ammonia, when wanted, 
by exposing it to a gentle heat in a small retort. To be fit for this purpose, it must 
be kept at a low temperature. (P. J. T'r., June, 1872.) 

Tests. “‘ The aqueous solution, when acidulated with nitric acid, should not be 
rendered cloudy by test-solutions of nitrate of silver (chloride), or of nitrate of 
barium (sulphate).” U.S. 

For the mode of preparing nitrogen monoxide (hyponitrous oxide) or nitrous 
oxide gas from nitrate of ammonium, the reader is referred to the article on Nitrogen 
Monoxide in Part II. of this work. 


but it cannot be regarded as correctly named, for it contains but 2 grains of iodide in a pint of 
liniment. Waterof Ammonia 10 per cent. f3ij, Soap Liniment f3ij, Tinct. Iodine f3viij, Alco- 
hol {Ziv. Mix the soap liniment with the tincture of iodine, and add the alcohol and ammonia; 
shake, and add alcohol ito make 1 pint. Let it stand two or three days before using. 
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AMMONII PHOSPHAS. U.S. Phosphate of Ammonium. 
(NH4)2 HPO;«;5 132. (AM-MO'NI-I PHOS!PHAS.) 2NHz, 0, HO, POs; 132. 
Ammonie Phosphas, Br.; Ammonium Phosphoricum, P. G.; Phosphas Ammonicus; Phos- 

phate d’Ammoniaque, /’r.; Phosphorsaures Ammoniak, G. 

This salt was introduced into the U.S. Pharmacopeeia at the late revision with- 
out a process for making it. The following is the British process. ‘Take of Diluted 
Phosphoric Acid twenty jluidounces; Strong Solution of Ammonia a sufficiency. 
Add the Ammonia to the Phosphoric Acid, until the solution is slightly alkaline, 
then evaporate the liquid, adding more Ammonia from time to time, so as to keep 
it in slight excess, and when crystals are formed on the cooling of the solution, dry 
them quickly on filtering paper placed on a porous tile, and preserve them in a 
steppered bottle. 2NH,0,HO,PO, or (NH,),HPO,.” Br. 

The variety of phosphoric acid employed in this formula is the tribasic, which 
forms three salts with ammonia, one containing three atoms of ammonium without 
basic hydrogen, which is called the neutral phosphate, the second, two mols. of 
ammonium and one of basic hydrogen, forming an acid phosphate, and the third, 
one mol. of ammonium and two of basic hydrogen, forming also an acid phosphate. 
The second of these is the one intended by the British Council, and is represented 
by the formula (NH,),HPO, or 2NH,O,HO,PO,. To prepare it, a constant ex- 
cess of ammonia must be maintained, and this is done by compliance with the pro- 
cess, if the materials are of due strength. Without such a precaution, more or les 
of the more acid phosphate would be generated, in consequence of the escape of the 
alkali. 

Properties. Hydrogen di-ammonium phosphate, which is the officinal salt, occurs 
in “ colorless, translucent, monoclinic prisms, losing ammonia on exposure to dry air, 
without odor, having a cooling, saline taste and a neutral or faintly alkaline reaction. 
Soluble in 4 parts of water at 15° C. (59° F.), in 0°5 part of boiling water, but in- 
soluble in alcohol. When strongly heated, the salt fuses, afterward evolves am- 
monia, and at a bright red heat is wholly dissipated.” U.S. The salt commonly 
found in commerce is either this acid phosphate, or a mixture of the two acid salts. 
The officinal salt may be made by saturating the excess of acid in acid phosphate of 
calcium by means of carbonate of ammonium. Phosphate of calcium is precipitated, 
and phosphate of ammonium obtained in solution, which, being duly concentrated 
by a gentle heat, affords the salt in crystals upon cooling. The method of obtain- 
ing the acid phosphate of calcium is given under the head of phosphate of sodium. 
(See Sodii Phosphas.) Phosphate of ammonium prepared in this way is a white 
salt, crystallizing in six-sided tables, derived from oblique quadrangular prisms, ef- 
florescent, insoluble in alcohol, and soluble in 4 parts of cold water. The solu- 
tion has an alkaline somewhat saline taste, and an alkaline reaction, and gives out 
ammonia when heated. 

The other acid phosphate, NH,H,PO,, is obtained by boiling a solution of either 
of the other salts so long as ammonia escapes, and then crystallizing. Its crystals are 
four-sided prisms, permanent in the air, of an acid taste and reaction, and soluble in 
5 parts of cold water. ( Bridges.) Ina specimen of the common phosphate of ammo- 
nium of commerce which came under our notice, we recognized both the tabular 
erystals of the phosphate with two mols. of ammonium, having a saline slightly acrid 
taste, and neutral in reaction, and the prisms of the acid salt, with a sour and saline 
taste and decided acid reaction. 

Tests. ‘The aqueous solution of the salt, when heated with potassa, evolves 
vapor of ammonia. Addition of test-solution of nitrate of silver to the aqueous solu- 
tion produces a canary-yellow precipitate, soluble in nitric acid and in ammonia. 
The aqueous solution should remain unaffected by sulphide of ammonium, or, after 
being acidulated with hydrochloric acid, by hydrosulphuric acid (abs. of metals), 
or by test-solution of chloride of barium (sulphate). When acidulated with nitric 
acid, it should not be rendered turbid by test-solution of nitrate of silver (chloride). 
2 Gm. of the salt dissolved in water and precipitated with test-mixture of magne- 
sium, yields a crystalline precipitate, which, when washed with diluted water of 
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ammonia, dried, and ignited, should weigh 1:68 Gm.” U.S. This quantitative 
test is intended as a means of identifying the hydrogen di-ammonium salts. The 
British Pharmacopoeia gives the following quantitative test. “If 20 grains be 
dissolved in water, and solution of ammonio-sulphate of magnesium be added, a 
crystalline precipitate falls, which, when well washed on a filter with solution of am- 
monia, diluted with an equal volume of water, dried, and heated to redness, leaves 
16:08 grains.” Br. The residue is pyrophosphate of magnesium, and its amount 
indicates the quantity of phosphoric acid contained in the salt. 

Medical Properties and Uses. This salt was first brought to the notice of the 
profession, as a remedy for gout and rheumatism, by Dr. T. H. Buckler, of Balti- 
more, in a paper published in the Am. Journ. of the Medical Sciences for Jan. 
1846. Since the publication of Dr. Buckler’s paper, several practitioners, both in 
this country and in Europe, have employed the remedy with apparently useful re- 
sults in chronic gout, and certain urinary diseases. ‘Ihe dose of the salt is from 
ten to forty grains (0°65-2 6 Gm.), three or four times a day, dissolved in a table- 
spoonful of water. 


AMMONII SULPHAS. U.S. Sulphate of Ammonium. 

(NH4)2 SO43 132. (AM-MO’NI-I SUL’PHAS.) NH, 0, SOs; 66. 

Ammonium Sulphuricum, Sal Ammonium Secretum Glauberi; Sulfate d’Ammoniaque, Sel 
secret de Glauber, #’.; Schwefelsaures Ammon, Ammonium, Ammoniak, G. 

The impure salt resulting from the sublimation of gas liquor or fetid bone-spirit, 
saturated with sulphuric acid, is submitted repeatedly to solution and crystallization 
until obtained pure. Sulphate of ammonium may also be obtained by passing the 
gas liquor through powdered sulphate of calcium contained in a suitable vessel ; 
carbonate of calcium remains, whilst the sulphate of ammonium is found in solution, 
which is evaporated. The crystals may be purified by redissolving, filtering, and 
recrystallizing. ‘ Colorless, transparent, rhombic prisms, permanent in the air, odor- 
less, having a sharp, saline taste anda neutral reaction. Soluble in 1:3 parts of water 
at 15° C. (59° F.) and in 1 part of boiling water; insoluble in absolute alcohol, but 
slightly soluble in alcohol of sp. gr. 0:817 ; when heated to about 140° C. (284° F.), 
the salt fuses, is gradually decomposed, and on ignition is wholly dissipated. The 
aqueous solution of the salt, when heated with potassa, evolves vapor of ammonia. 
With test-solution of chloride of barium it yields a white precipitate insoluble in 
hydrochloric acid. A one per cent. solution of the salt should not be blackened by 
test-solution of sulphide of ammonium (lead and iron), nor, when acidulated with 
nitric acid, should it be rendered more than opalescent by test-solution of nitrate 
of silver (limit of chloride).” U. S. It is not used as a medicine, but enters into the 
composition of ammonia-alum and the sulphate of iron and ammonium. 


AMMONIT VALERIANAS. U.S. Valerianate of Ammonium. 
NE, CsHy O25 119. (AM-MO'NI-I VA-LE-RI-A/NAS.) NH,0, C1oH903; 119. 
Valérianate d’Ammoniaque, Fr.; Baldriansaures (Valeriansaures) Ammonium, @. 

A process for preparing this salt is no longer officinal; that of the Pharm. 1870 
is found below.* 

Valerianate of ammonium was a new officinal of the U. S. Pharmacopeeia of 1860 ; 
much difficulty was experienced by manufacturing chemists in procuring a crystallized 
valerianate of ammonium, until, after a series of experiments, Mr. B. J. Crew, of Phil- 
adelphia, ascertained that it was necessary to employ the monohydrated valerianic 
acid, as the ordinary acid with three mols. of water could not be successfully used 
for the purpose. The officinal formula is based upon that of Mr. Crew, published 


* “Take of Valerianic Acid four jluidounces ; Chloride of Ammonium, Lime, each, a sufficient 
quantity. From a mixture of Chloride of Ammonium, in coarse powder, and an equal weight of 
Lime, previously slaked and in powder, contained in a suitable vessel, obtain gaseous ammonia, 
and cause it to pass, first through a bottle filled with pieces of Lime, and afterward into the Va- 
lerianice Acid, in a tall, narrow, glass vessel, until the Acid is neutralized. Then discontinue the 
process, and set the vessel aside that the Valerianate of Ammonium may crystallize. Lastly, 
break the salt into pieces, drain it in a glass funnel, dry it on bibulous paper, and keep it in a 
well-stopped bottle.” U.S. 
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in the A. J. P. (1860, p. 109). In this formula the monohydrated valerianic acid, 
procured by a special process (see Acidum Vulerianicum), is saturated with gas- 
cous ammovpia obtained in the usual manner from a mixture of chloride of ammo- 
nium and lime. ‘The saturation is known to have been effected when litmus paper 
is no longer acted on. During the operation heat is developed sufficient to prevent 
premature crystallization, and, when the saturation is completed, nothing more is 
necessary than to allow the solution to cool. Crystallization soon begins, and in a 
few hours the contents of the vessel become a nearly solid mass of crystals. 

Properties, Thus prepared, valerianate of ammonium is in snow-white, pearly, 
four-sided, tabular crystals, perfectly dry, of an offensive odor like that of valerianic 
acid, and a sharp sweetish taste. Instead of liquefying whenever exposed to the 
air, as happened to the salt formerly procured, it undergoes this change only in a 
moist atmosphere, and effloresces when the air is dry. It is very soluble both in 
water and alcohol. Exposed to heat it is in great measure volatilized unchanged ; 
but a small portion, by giving off a part of its ammonia, is converted into the 
acid valerianate. Hager (Pharm. Centralb., 1879, p. 465) states that commercial 
valerianate of ammonium is always the acid salt, as is proved by the acid reaction 
and the strong rotation of the crystals, when placed upon cold water; the neutral 
salt is only obtained with difficulty, is in prismatic crystals, and is easily liquefied 
by moderate temperatures. Its formula is NH,C,H,O,. ‘The aqueous solution, 
if heated with potassa, evolves vapor of ammonia, and, if supersaturated with 
sulphuric acid, separates an oily layer of valerianic acid on the surface. If this 
mixture be neutralized with ammonia, the clear liquid should not be rendered deep 
red by test-solution of ferric chloride (abs. of acetate). The aqueous solution, when 
acidified by nitric acid, should not be precipitated by test-solution of nitrate of 
barium (sulphate), nor of nitrate of silver (chloride).” U.S. 

Medical Properties. Valerianate of ammonium is not poisonous. Given to 
dogs in the dose of 150 grains, it produced no inconvenience. As a therapeutic 
agent it was first brought to the notice of the profession, in 1856, by M. Déclat, of 
Paris. The preparation which he used was asolution of valerianate of ammonium 
of uniform strength, made according to the recipe of M. Pierlot, an apothecary of 
Paris, which had been extensively given to the epileptics of the Salpétriére and the 
Bicétre. Since then it has been used in various diseases, principally of the nervous 
system, such as hysteria, epilepsy, chorea, neuralgia, and is certainly useful in 
various mild functional nervous aflections, but in such grave maladies as epilepsy it 
is powerless. The dose of the salt is from two to eight grains (0:13-0:52 Gm.), 
dissolved in water. As now prepared, it may be made into pills without incon- 
venience; and, properly coated so as to conceal their disagreeable odor, they are 
probably the best form for the administration of the salt. Pverlot’s solution, men- 
tioned above, should be made by dissolving a drachm of valerianic acid in thirty-two 
drachms of distilled water, saturating the solution with carbonate of ammonium, 
and adding to the salt formed two scruples of the alcoholic extract of valerian. 
According to M. Pierlot, the latter addition is necessary in order to preserve the 
preparation from change ; for a simple solution of the ammoniacal salt is rapidly 
decomposed. It will keep still better if the extract, when added to the solution, 
be mixed with a fluidounce of diluted alcohol, while but 24 drachms of distilled 
water are used, so as to preserve the measure. The solution of M. Pierlot is 
neutral, of a brown color, and a strong odor of valerian. It contains 1-25th of 
its weight of the pure salt. The dose is from six to thirty drops (0°36-1°9 C.c.), 
given in water or on a lump of sugar. (Ann. de Thérap., 1857, p. 55.) 


AMYGDALA AMARA. U.S., Br. Bitter Almond. 
(A-MYG'DA-LA A-MA/RA.) 
“The seed of Amygdalus communis, var. amara. Linné. (Nat. Ord. Rosacez, 
Amyedalex.)” U.S. 
“The seed of the bitter almond tree, Amygdalus communis, var. amara.’’ Br. 


Amygdale Amare, P. G.; Semen Amygdali Amarum; Amandeamére, Fr.; Bittere Mandeln, G.; 
Mandorle amare, /t.; Almendra amarga, Sp. 
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Bitter Almonds. These are smaller than the sweet almonds, and are thus described 
in the U.S. Pharmacopoeia. ‘“ About one inch (25 m.m.) long, oblong lanceolate, 
flattish, covered with a cinnamon-brown scurfy testa, marked by about sixteen lines 
emanating from a broad scar at the blunt end. The embryo has the shape of the 
seed, is white, oily, consists of two plano-convex cotyledons, and a short radicle at the 
pointed end, has a bitter taste, and, when triturated with water, yields a milk-white 
emulsion, which emits an odor of hydrocyanic acid.” They have the bitter taste 
of the peach kernel, and, though when dry inodorous or nearly so, have, when 
triturated with water, the fragrance of the peach blossom. They contain the same 
ingredients as sweet almonds, and like them form a milky emulsion with water. It 
was formerly supposed that they also contained hydrocyanic acid and volatile oil, to 
which their peculiar taste and smell, and their peculiar operation upon the system, 
were ascribed. It was, however, ascertained by MM. Robiquet and Boutron that 
these principles do not pre-exist in the almond, but result from the reaction of water ; 
and Wohler and Liebig proved, what was suspected by Robiquet, that they are formed 
out of a peculiar substance denominated amygdalin, which is the characteristic con- 
stituent of bitter almonds. This substance, which was discovered by Robiquet and 
Boutron in 1830, is white, crystallizable, inodorous, of a sweetish bitter taste, un- — 
alterable in the air, freely soluble in water and hot alcohol, very slightly soluble in 
cold aleohol, and insoluble in ether. It is decomposed by the action of dilute acids 
or in the presence of water by the nitrogenous ferments, like emulsin, which accom- 
pany it in the bitter almond. The reaction is as follows: 

C,,H,,NO,, + 3H,0 = 2(C,H,,0,) + HCN + C,H,O + H,0. 


Crystallized Dextro- Hydrocyanic Oi) of bitter 
amygdalin. glucose. acid. almonds. 


It is recognized as belonging to the glucoside class, compounds which, when decom- 
posed by dilute acids, alkalies, or ferments, yield glucose and some other characteristic 
decomposition product. ‘They may be considered as compound ethers of glucose 
analogous to the compound ethers of glycerin which exist in the fats under the name 
of glycerides. Liebig and Wohler give the following process for obtaining amyg- 
dalin, in which the object of the fermentation is to destroy the sugar with which it is 
associated. Bitter almonds, previously deprived of their fixed oil by pressure, are to 
be boiled in successive portions of alcohol till exhausted. From the liquors thus 
obtained all the alcohol is to be drawn off by distillation ; care being taken, near the 
end of the process, not to expose the syrupy residue to too great a heat. . This res- 
idue is then to be diluted with water, mixed with good yeast, and placed in a warm 
situation. After the fermentation which ensues has ceased, the liquor is to be filtered, 
evaporated to the consistence of syrup, and mixed with alcohol. The amygdalin is 
thus precipitated in connection with a portion of gum, from which it may be sepa- 
rated by solution in boiling alcohol, which will deposit it upon cooling. If pure, it 
will form a perfectly transparent solution with water. Any oil which it may contain 
may be separated by washing with ether. One pound of almonds yields at least 120 
grains of amygdalin. (Annal. der Pharm., xxii. 329.)* 

Amygdalin, mixed with emulsion of sweet almonds, gives rise, among other prod- 
ucts, to the volatile oil of bitter almonds and hydrocyanic acid—the emulsin of the 
sweet almonds acting the part of a ferment, by causing a reaction between the amyg- 
dalin and water; and the same result is obtained when pure emudsin is added to a 
solution of amygdalin. It appears then that the volatile oil and hydrocyanic acid, 
developed in bitter almonds when moistened, result from the mutual reaction of 
amyedalin, water, and emulsin. Certain substances have the effect of preventing 
this reaction, as, for example, alcohol and acetic acid. It is asserted that emulsin 
procured from other seeds, as those of the poppy, hemp, and mustard, is capable of 
producing the same reaction between water and amygdalin, though in a less degree. 


* Amygdalin appears to be extensively diffused in plants, having been noticed not only in the 
different genera of the Amygdalew, as Amygdalus, Cerasus, and Prunus, but also by Wicke in vari- 
ous Pomacee, as Pyrus Malus, Sorbus Aucuparia, Sorbus hybrida, Sorbus torminalis, Amelanchier 
vulgaris, Cotoneaster vulgaris, and Crategus O.rycantha. (Ann, der Chem. und Pharm., 1xxix. 79.) It 
may be advantageously procured from peach kernels, which have been found to yield 80 grains for 
each avoirdupois pound, or more than | per cent. (A. J. 7, xxvil. 227.) 
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(Annal. der Pharm., xxviii. 290.) Amygdalin appears not to be poisonous when taken 
pure into the stomach; as there is nothing in the system capable of acting the part 
of emulsin. Nevertheless, large quantities given to a dog have produced narcotic 
effects. 

Bitter almonds yield their fixed oil by pressure, and at the present time (1882) 
this oil is an article of commerce, and is frequently sold as oil of sweet almonds ; the 
volatile oil, impregnated with hydrocyanic acid, may be obtained from the residue 
by distillation with water. (See Oleum Amygdale Amare.) 

Confectioners employ bitter almonds for communicating flavor to the syrup of 
orgeat. (See Syrupus Amygdalz.) The kernel of the peach possesses similar prop- 
erties, and is frequently used as a substitute. It has been ascertained that bitter 
almond paste, and other substances which yield the same volatile oil, such as bruised 
cherry-laurel leaves, peach leaves, etc., have the property of destroying the odor of 
musk, camphor, most of the volatile oils, creasote, cod-liver oil, the balsams, ete. ; 
and M. Mahier, a French pharmacist, has employed them successfully to free mor- 
tars and bottles from the odor of asafetida, and other substances of disagreeable 
smell. All that is necessary is first to remove any oily substance by means of an 
alkali, and then to apply the paste or bruised leaves. 

Medical Properties and Uses. (See Amygdala Dulcis.) 

Of. Prep. Syrupus Amygdale. 


AMYGDALA DULCIS. U.S, Br. Sweet Almond. 
(A-MYG@'DA-LA DUL’CIS ) 


“The seed of Amygdalus communis, var. dulcis. Linné. (Nat. Ord. Rosaces, 
Amygdalez.)”’ U.S. ‘“ The seed of the sweet almond tree.” Br. 


Amygdale Dulces, P. G.; Semen Amygdali Dulce; Amande douce, F’r.; Siisse Mandeln, G.,; 
Mandorle dolci, /t.; Almendra dulce, Sp. 


Gen. Ch. Calyx five-cleft, inferior. Petals five. Drupe with a nut perforated 
with pores. Willd. 

Amygdalus communis. Willd. Sp. Plant. ii. 982; Woody. Med. Bot. p. 507, 
t. 183. The almond tree rises usually from fifteen to twenty feet in height, and 
divides into numerous spreading branches. The leaves stand upon short fvotstalks, 
are about three inches long and three-quarters of an inch broad, elliptical, pointed 
at both ends, veined, minutely serrated, with the lower serratures and petioles 
glandular, and are of a bright green color. The flowers are large, of a pale red 
color varying to white, with very short peduncles, and petals longer than the calyx, 
and usually stand in pairs upon the branches. The fruit is of the peach kind, with 
the outer covering thin, tough, dry, and marked with a longitudinal furrow, where 
it opens when fully ripe. Within this covering is arough shell, containing the 
kernel or almond. 

There are several varieties of this species of Amygdalus, differing chiefly in the 
size and shape of the fruit, the thickness of the shell, and the taste of the kernel. 
The two most important are Amygdalus (communis) dulcis and Amygdalus (com- 
munis) amara, the former bearing sweet, the latter bitter almonds. Another 
variety is the fragilis of De Candolle, which yields the paper-shelled almonds. 

The almond-tree is a native of Persia, Syria, and Barbary, and is very exten- 
sively cultivated in various parts of the south of Europe. It has been introduced 
into the United States; but in the northern and middle sections the fruit does not 
usually come to perfection. We are supplied with sweet almonds chiefly from 
Spain and the south of France. They are separated into the soft-shelled and 
hard-shelled, the former of which come from Marseilles and Bordeaux, the latter 
from Malaga. From the latter port they are sometimes brought to us without the 
shell. In British commerce, the two chief varieties are the Jordan and Valencia 
almonds, the former imported from Malaga, the latter from Valencia.* The former 

*In 1861, Dr. Geo. B. Wood was informed, when at Valencia, that the thin, paper-shelled al- 
monds were produced, not in the immediate neighborhood, but chiefly in the Balearic Islands, and 
the province of Alicante, whence they are sent to Valencia; and, in a journey through the inte- 


rior from Valencia to Alicante, he noticed that the almond-tree was very abundant in the region 
back of the latter city, while there were comparatively few near the former, 
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are longer, narrower, more pointed, and more highly esteemed than the latter. The 
bitter almonds are obtained chiefly from Morocco, and are exported from Mogador. 

Properties. The shape and appearance of almonds are too well known to 
require description. Each kernel consists of two white cotyledons, enclosed in a 
thin yellowish brown, bitter skin, which is easily separable after immersion in boil- 
ing water. Deprived of this covering, they are called blanched almonds. On ex- 
posure to the air, they are apt to become rancid ; but, if thoroughly dried, and kept 
in well-closed glass vessels, they may be preserved unaltered for many years. The 
two varieties each require a separate notice. 

Sweet almonds are without smell when blanched, and have a sweet, very pleasant 
taste, which has rendered them a favorite article of diet in all countries where they 
are readily attainable. They are, however, generally considered difficult of diges- 
tion. The Pharmacopceia thus describes them. “ Closely resembling the bitter 
almond (see Amygdala Amara), but having a bland, sweetish taste. When trit- 
urated with water, it yields a milk-white emulsion, free from the odor of hydro- 
eyanic acid.” U.S. By the analysis of M. Boullay, it appears that they contain, 
in 100 parts, 5 parts of pellicle, 54 of fixed oil, 24 of albumen, 6 of uncrystalliz- 
able sugar, 3 of gum, 4 of fibrous matter, 3°5 of water, and 0°5 of acetic acid 
comprising loss. The albumen is somewhat peculiar, and is called emulsin. It may 
be obtained separate by treating the emulsion of almonds with ether, allowing the 
mixture, after frequent agitation, to stand until a clear fluid separates at the bottom 
of the vessel, drawing this off by a siphon, adding alcohol to it so as to precipitate 
the emulsin, then washing the precipitate with fresh alcohol, and drying it under 
the receiver of an air-pump. In this state itis a white powder, inodorous and 
tasteless, soluble in water, and insoluble in ether and alcohol. Its solution has an 
acid reaction, and, if heated to 100° C. (212° F.), becomes opaque and milky, and 
gradually deposits a snow-white precipitate, amounting to about 10 per cent. of the 
emulsin employed. (A. J. P., xxi. 354.) Its distinguishing characteristic is that 
of producing certain changes, noticed previously, in amygdalin, which property it 
loses when its solution is boiled, though not by exposure in the solid state to a heat 
of 100°C. (212° F.). (lbid., 357.) It consists of nitrogen, carbon, hydrogen, and 
oxygen, with a minute proportion of sulphur, and is probably identical with the 
synaptase of Robiquet. Mr. L. Portes announced the discovery of asparagin in — 
sweet almonds. (NV. #., January, 1877.) The fixed oil is described under the head 
of Oleum Amygdalx, to which the reader is referred. Sweet almonds, when 
rubbed with water, form a milky emulsion, free from the odor of hydrocyanie acid, 
the insoluble matters being suspended by the agency of the albuminous, mucilagi- 
nous, and saccharine principles. 

Medical Properties and Uses. Sweet almonds have no other influence on the 
system than that of a nutrient and demulcent. The emulsion formed by triturating 
them with water is a pleasant vehicle for the administration of other medicines, and 
is itself useful in catarrhal affections. From their nutritive properties, and the ab- 
sence of starch in their composition, they are much used in the diet of diabetic 
patients, as originally recommended by Dr. Pavy. ( Guy's Hosp. Rep., 1862, p. 213.) 
Bitter almonds are more active, and might be employed with advantage in pectoral 
and other complaints to which hydrocyanic acid is applicable. In some persons 
almonds produce urticaria, in the smallest quantities. Largely taken, they have 
sometimes proved deleterious. Landerer mentions the case of a lady, who was 
alarmingly affected by a bath, made from the residue of bitter almonds after expres- 
sion of the fixed oil. (See A. J. P., xxviii. 321.) 

Wohler and Liebig propose, as a substitute for cherry-laurel water, which owes 
its effects to the hydrocyanic acid it contains, but is objectionable from its unequal 
strength, an extemporaneous mixture, consisting of seventeen grains of amygdalin, 
and one fluidounce of an emulsion made with two drachms of sweet almonds, and a 
sufficient quantity of water. This mixture contains, according to the above named 
chemists, one grain of anhydrous hydrocyanic acid, and is equivalent to two fluid- 
ounces of fresh cherry-laurel water. If found to answer in practice, it will have 
the advantage of certainty in relation to the dose; as amygdalin may be kept any 
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length of time unaltered. If the calculation of Wohler and Liebig is correct as to 
the quantity of acid it contains, not more than a fluidrachm (3°75 C.c.) should be 
given as a commencing dose. 

Off. Prep. of Sweet Almonds. Mistura Amygdale, U.S; Pulvis Amygdalze 
Compositus, Br.; Syrupus Amygdale, U. 8. 


AMYL NITRIS. U.8., Br. Nitrite of Amyl. 

Cs Hu, NOz3 117. (A/MYL NI/TRIs.) Cio Hin 0,NO3; 117. 
- er Nitrosum, Amylether Nitrosus; Azotite d’Amyl, Fr. ; Amyl Nitrit, G. ; Amylo-nitrous 

ther. 

This substance, which was discovered by M. Balard in 1844, is for the first time 
officinal, and is included among the additions to the British Pharmacopeia. Ni- 
trite of amyl should not be confounded with nitrate of amyl, C,H,,NO,, from which 
it differs both chemically and therapeutically. Nitrate of amyl is not used as a 
medicine. 

Preparation. Nitrite of amyl may be prepared by passing a stream of nitrous 
acid (hyponitric acid) gas through purified amylic alcohol at a temperature of 132° C. 
(269°6° F.). As pointed out by Prof. John M. Maisch, this process is tedious and 
difficult, some hours being required for the saturation of the amylic alcohol, and the 
resultant containing not only the nitrite but also the valerianate of amyl, besides 
nitrate of ammonium and a black non-volatile substance, so that a complicated pro- 
cess of purification is necessary. For these reasons Prof. Maisch prefers acting 
upon amylic alcohol with nitric acid, as originally suggested by Balard. The alco- 
hol should always first be purified according to the method of Hirsch (A. J. P,, 
1862, pp. 139, 328), by agitating with an equal bulk of strong solution of common 
salt, then distilling in a retort with a thermometer, collecting what comes over be- 
tween 125° C. (257° F.) and 140° C. (284° F.), and redistiiling this until it has 
a boiling point near 132° C. (269°6° F.). The purified alcohol should be mixed 
with about an equal bulk of nitric acid in a capacious glass retort, being gradually 
heated until it approaches boiling, when the fire is to be removed. As soon as a 
thermometer inserted into the tubulures rises above 100° ©. (212° F.) the receiver 
is changed, because both ethyl-amylic ether and nitrate of amyl at such tempera- 
tures come over freely and would contaminate the product. The distillate obtained 
below 100° C. (212° F.) is agitated with a solution of carbonate of potassium, and 
the oily liquid which separates is very slowly heated in a clean retort to 96° C. 
(204:8° F.), then the receiver is changed and the distillate collected as before, until 
the thermometer reaches 100° C. (212° F.). That which comes over between the 
two temperatures is pure nitrite of amyl. It is essential to this process that in 
every case the heating be very gradual. (A. J. P., 1871, p. 148.) Prof. Maisch 
also attempted to produce nitrite of amy] by Redwood’s process (A. J. P., 1867, p. 
330) for the production of nitrous ether, substituting amylic for ethylic alcohol. 
He found that the reactions occurred with such excessive violence as to render the 
preparation of the drug in this way impracticable. Subsequently, however, Mr. 
Alfred Tanner pointed out (P. J. Tr., Nov. 1871, also A. J. P., 1872, p. 21) that 
Prof. Maisch used a nearly anhydrous amylic alcohol, and that the reactions are 
equally violent with ethylic alcohol of similar strength. He finds no difficulty 
when the fusel oil is diluted with water, and prefers the process, especially for 
the production of the drug upon a small scale. Having introduced the puri- 
fied amylic alcohol into a tubulated retort containing copper wire, he adds one- 
tenth of its bulk of strong sulphuric acid, and then the same quantity of nitric 
acid, previously diluted with an equal bulk of water, and heats gently to 63° C. 
(145:4° F.). At this temperature the reaction commences, and goes on very man- 
ageably, until a bulk about equal to double the quantity of nitric acid collects in 
the receiver. The chemical movement now ceases, and the temperature, which has 
risen to near 100° C. (212° F.), begins to fall. More dilute nitric acid is added, 
and the process carried out as before. These additions are repeated until the amylic 
alcohol is exhausted, which is known by the appearance of red fumes in the retort. 
Tae whole product is washed with caustic soda, to remove hydrocyanic and other 
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acids, and rectified over carbonate of potassium, to get rid of moisture. The 
portion which distils over between 95° C. (203° F.) and 100° C. (212° F.) is me- 
dicinally pure nitrite of amyl. Mr. D. B. Dott (P. J. Tr., Aug. 31, 1878) called 
attention to the difficulties in the way of fixing a standard boiling point for nitrite 
of amyl, and Dr. W. H. Greene (A. J. P., 1879, p. 65) shows that nitropentane 
(see WV. F., 1877, p. 236) is almost invariably a constituent of nitrite of amyl, and 
he believes that commercial nitrite of amyl is frequently put upon the market un- 
rectified, specimens examined having boiling points varying from 70° C. (158° F.) 
to 180° C. (356° F.). 

Properties. ‘A clear, pale yellowish liquid, of an ethereal, fruity odor, an aro- 
matic taste, and a neutral or slightly acid reaction. When freely exposed to the air 
it decomposes, leaving a large residue of amyl alcohol. It is insoluble in water, but 
soluble, in all proportions, in alcohol, ether, chloroform, benzol, and benzin. Its sp. 
gr. is 0°872 to 0-874, and it boils at about 96° C. (205° F.), giving an orange-col- 
ored vapor. It burns with a fawn-colored flame. Warmed with excess of solution 
of potassa it gives the odor of amyl alcohol. If this alkaline mixture be treated 
with a little test-solution of iodide of potassium, and then with acetic acid to an acid 
reaction, there is an immediate separation of iodine, and on the addition of gelatin- 
ized starch a deep blue color appears (distinction from nitrate). It should remain 
transparent, or nearly so, when exposed to the temperature of melting ice (abs. of 
water). On shaking 10 C.c. of Nitrite of Amyl with 2 C.c. of a mixture of 1 part 
of water of ammonia and 9 parts of water, the liquid should not redden blue litmus 
paper (limit of free acid). Nitrite of Amyl should be preserved in small glass- 
stoppered vials, in a cool and dark place.” U.S. 

Medical Properties and Uses. Owing to its excessive volatility and the ease 
with which it is absorbed, nitrite of amyl acts with great quickness upon the organ- 
ism. As early as 1859, Guthrie investigated, to some extent, its physiological ac- 
tion; but the attention of the profession was really first directed to the drug by the 
researches of Dr. Richardson, of London, in 1865. Since this time elaborate studies 
of its physiological action have been made by various investigators. Want of space 
forbids more than a summarizing of them in this book; for a full account the reader 
is referred to Dr. H. C. Wood’s Treatise on Therapeutics. When inhaled in doses 
of from 5 to 10 drops, nitrite of amyl produces in man violent flushing of the face, 
accompanied with a feeling as though the head would burst, and a very excessive 
action of the heart. Along with these symptoms, after a larger quantity, there is a 
sense of suffocation, and more or less marked muscular weakness. As no case of 
serious poisoning from nitrite of amyl has occurred in man, for a further knowledge 
of its action we are dependent upon the study made on the lower animals. In dogs, 
rabbits, cats, etc., it induces effects similar to those occurring in man, followed, after 
toxic doses, by violently hurried, panting respiration, progressive loss of muscular 
power and of reflex activity, and finally death from failure of respiration ; sensation and 
consciousness being preserved to the last. Although the frequency of the pulse may 
be increased, the force of the circulation is always diminished. This decrease of the 
arterial pressure is in a great measure due to a dilatation of the capillaries. The vaso- 
motor palsy appears to be chiefly produced by a direct action upon the coats of the 
capillaries, but may in part be caused by an influence exerted upon the vaso-motor 
centres. The cause of the acceleration of the pulse has not been made out, but 
there is some evidence for the belief that the rise is due to a depressing action upon 
the inhibitory cardiac nerves, and it is also possible that small quantities of the drug 
are primarily stimulant to the cardiac muscle. 

The diminution of voluntary movements and of reflex action is chiefly owing to 
a powerful depressing influence exerted upon the spinal centres, although the drug. 
does act to some extent upon both motor nerve and muscle, lowering their functional 
activity. Upon the perceptive and conscious portions of the nervous system nitrite 
of amyl has almost no influence, so that, as already stated, both consciousness and 
sensation are preserved in poisoning by it almost to the close. 

After toxic doses the animal temperature falls to a most remarkable degree. Very 
small doses produce in man a slight (3° F.) temporary increase of the bodily heat, 
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probably caused by the vascular dilatation. The vapors of nitrite of amyl outside 
of the body have a very extraordinary power of checking oxidation, and the results 
of numerous experiments seem to show that in the body the drug lessens very de- 
cidedly the chemical interchanges. With the exception of the decrease of temper- 
ature, the general symptoms produced by the poison do not seem to be due to this 
lowered oxidation, but to a direct influence exerted upon the various tissues. 

Locally applied, nitrite of amyl causes a progressive loss of power in every highly 
organized tissue; this may end in a total cessation of function, but, even after this, 
recovery is possible, provided the poison be withdrawn sufficiently early. 

The chief indication for the employment of nitrite of amyl is to relax spasm, 
either of the vaso-motor muscular fibres or of the voluntary or involuntary muscles, 
A disease, probably associated with vaso-motor spasm, but whose pathology is not 
established, in which experience has demonstrated the extreme value of nitrite of 
amyl, is angina pectoris. Immediate and great relief is nearly always afforded, 
whether the heart-pain is or is not connected with organic cardiac disease. So far 
as experience goes, the cautious use of the remedy is safe, even when there is severe 
organic cardiac disease. In these cases it should always be administered by inha- 
lation. Experience has also justified the use of the drug in many spasmodic 
diseases. In asthma the relief is often immediate; in convulsions occurring after 
labor the nitrite affords quiet, but its employment is dangerous, on account of its 
tendency to produce uterine relaxation and consequent flooding. In spasmodic 
dysmenorrhcea good may be expected from its use; in tetanus it will frequently 
temporarily arrest the spasm and aid other remedies in obtaining recovery; in 
strychnine poisoning, in hysterical convulsions, indeed, in almost any convulsive dis- 
order, much is to be expected from its employment. The convulsive stage of the 
ordinary epileptic paroxysm is so short that the nitrite is usually not available; 
when, however, there is a marked epileptic stasis and the patient passes from one 
convulsion to another, the drug may be used with benefit. In those cases in which 
there is an aura of sufficient length, the epileptic attacks may be arrested by the 
patient carrying in the pocket a tightly-corked homeeopathic vial containing five 
or ten drops of the remedy, and, as soon as the aura commences, inhaling deeply 
from the opened mouth of the bottle. 

Nitrite of amyl is generally administered by inhalation, usually in doses of from 
three to five drops, although much larger quantities have been given without bad 
results. The rule is to commence with three drops on a handkerchief held close to 
the nose, and then gradually to increase pro re nata. The handkerchief should 
always be withdrawn so soon as the face flushes or the heart begins to become ex- 
cited, as the effects always increase for some time, even if no more be inhaled. The 
best method, however, of administering the very volatile liquid is by the use of the 
glass pearls,—small flask-shaped vessels containing 2, 5, or 10 minims of the nitrite ; 
these are crushed in a handkerchief or towel when wanted for inhalation, the very 
thin and friable glass causing no inconvenience. The drug may also be given by 
the mouth, in doses of three to five drops (0:18-0°3 C.c.) on sugar or dissolved in 
alcohol. 


AMYLUM. U.S., Br. Starch. 
(AM/Y-LUM.) 

“The fecula of the seed of Triticum vulgare. Villars. (at. Ord. Graminacee.)” 
U.S. “The starch procured from the seeds of common wheat, Triticum vulgare.” Br. 

Amylum Tritici; Wheat Starch, .; Fécule (Amidon) de Froment, de Blé, Amidon, F’r.; Stark- 
mehl, Starke, Kraftmehl, Weizenstirke, @.; Amido, /t.; Almidon, Sp. 

Starch is a proximate vegetable principle contained in most plants, and especially 
abundant in the various grains, such as wheat, rye, barley, oats, rice, maize, ete. ; in 
other seeds, as peas, beans, chestnuts, acorns, etc.; and in numerous rhizomes and 
tuberous roots, as those of the potato (Solanum tuberosum), the sweet potato ( Con- 
volvulus Batatus), the arrow-root, etc. The starch is always in the form of grains, 
which are contained within the parenchymatous cells, and is procured by reducing 
the substances in which it exists to a state of minute division, agitating or washing 
them with cold water, straining or pouring off the liquid, and allowing it to stand 


188 Amylum. PART I. 


Lill the fine fecula which it holds in suspension has subsided. This, when dried, is 
starch, more or less pure, according to the care taken in conducting the process. The 
starch of commerce is procured chiefly from potatoes and the cheaper grains. 
Starch is white, pulverulent, opaque, and, as found in the shops, is usually in co- 
Jumnar masses, and produces a peculiar sound when pressed between the fingers. 
Its specific gravity is 1505 at 67° F. (Payen.) ‘“ Under the microscope appearing 
as granules, mostly very minute, more or less lenticular in form, and indistinctly, 
concentrically striated.” U.S. When exposed to a moist air, it absorbs a consider- 
able quantity of water, which may be driven off by a gentle heat. It is insoluble in 
alcohol, ether, and cold water ; but unites with boiling water, which, on cooling, forms 
with it a soft semi-transparent paste, or a gelatinous opaline solution, according to 
the proportion of starch employed. The paste placed on folds of blotting-paper, 
renewed as they become wet, abandons its water, contracts, and assumes the appear- 
ance of horn. If the proportion of starch be very small, the solution, after slowly 
depositing a very minute quantity of insoluble matter, continues permanent, and 
upon being evaporated yields a semi-transparent mass, which is partially soluble in 
cold water. The starch has, therefore, been modified by the combined agency of 
water and heat; nor can it be restored to its original condition. Exposed, in the 
dry state, to a temperature somewhat above 100° C. (212° F.), it undergoes, ac- 
cording to Caventou, a similar modification. ‘“ Triturated with cold water it gives 
neither an acid nor an alkaline reaction with test-paper. When boiled with water, 
it yields a white jelly having a bluish tinge, which, when cool, acquires a deep blue 
color on the addition of test-solution of iodine.” U.S. Ata temperature of 160° C. 
(320° Ff.) for air-dried starch, and 200° C. (392° F.) for starch previously dried at 
100° C., it is changed into deatrin (British gum), and at 200° C. (392° F.) to 215° C. 
(419° F.) forms a transparent fused mass, which consists exclusively of dextrin 
(Payein) ; at 220° C. (428° F.) to 230° C. (446° F.) it undergoes further change and 
yields chiefly pyrodeatrin, a brown, tasteless, and odorless compound, readily soluble 
in water, insoluble in alcohol and ether. (Gelis, Ann. Chim. Phys., (3) lii. 388.) 
Composition and Nature. The formula of starch is generally taken as O,H,,0,, 
or a multiple of this. Some writers consider that (C,H,,0,), +-3H,O expresses 
its composition when air-dried, or simply C,H,,O, when dried at 100° C. (212° F.). 
Musculus, in 1861, showed that by the action of dilute acids or diastase, starch is 
resolved into dextrin, C,,H,,0,,, and dextrose, C,H,,O,, so that its formula is most 
probably C,,H,,0,, or (C,H,,0,),. Iodine forms with starch, whether in its original 
state or in solution, a blue compound; and the tincture of iodine is the most deli- 
cate test of its presence. The color varies somewhat according to the propor- 
tions employed. When the two substances are about equal, the compound is of a 
beautiful indigo blue; if the iodine is in excess, it is blackish blue; if the starch, 
violet blue. A singular property of the iodide of starch is that its solution be- 
comes colorless if heated to about 93:5° C. (200° F.), and afterwards recovers its 
blue color upon cooling. By boiling, the color is permanently lost, whilst Puchot 
states that certain nitrogenized organic bodies, as albumen, prevent the reaction of 
iodine on starch or destroy it. (VV. &., Nov. 1876.) Alkalies unite with starch, 
forming soluble compounds, which are decomposed by acids, the starch being pre- 
cipitated. It is thrown down from its solution by lime-water and baryta-water, 
forming insoluble compounds with these earths. The solution of subacetate of lead 
precipitates it in combination with the oxide of the metal. Starch may be made to 
unite with tannin by boiling their solutions together ; and a compound results, which, 
though retained by the water while hot, is deposited when it cools. By long boiling 
with diluted sulphuric, hydrochloric, or oxalic acid, it is converted into dextrin* and 


* Dextrin is a substance resembling gum in appearance and properties, but differing from it in 
not affording mucic acid by the action of nitric acid. It is largely dissolved by water, hot or cold, 
and forms a mucilaginous solution, from which it is precipitated by alcohol. Large quantities of 
dextrin are now made both here and abroad, and employed for various purposes in the arts, under 
the name of artificial gum. It is found in the market in the form of mucilage, in that of a white 
brilliant powder, and in small masses or fragments resembling natural gum. According to M. 
Emil Thomas, it may be distinguished from gum arabic by the taste and smell of potato oil which 
it always possesses. It is made by the action either of acids or of diastase on starch. For par- 
ticulars as to the manufacture, the reader is referred to a paper by M. Thomas, republished in 
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glucose or grape sugar. A similar conversion into dextrin and glucwse is effected 
by means of a principle called diastase, discovered by MM. Payen and Persoz in 
the seeds of barley, oats, and wheat, after germination. (See Hordeum.) Strong hy- 
drochloric and nitric acids dissolve it ; and the latter, by the aid of heat, converts it 
into oxalic and malic acids. By the action of strong nitric, sulphuric, or crystal- 
lizable acetic acid, used with certain precautions, the starch is rendered soluble, and 
may be obtained in this state by separating the acid by means of alcohol. (Chem. 
Gaz., Dec. 1, 1854, p. 450.) By the continued action of concentrated sulphuric 
acid it is decomposed. When it is dissolved in strong nitric acid, and precipitated 
by water, a white powder is thrown down, called ayloidin, C,H,(NO,)O, (Braconnot), 
in which one atom of the hydrogen of the starch is replaced by one group, NO,, fur- 
nished by the nitric acid. Mixed with hot water and exposed to a temperature of 
27° ©. (80° F.), it undergoes chemical changes, which result in the formation of 
several distinct principles, among which are sugar, a gummy substance (perhaps dex- 
trin), and a soluble modification of starch. With yeast, starch undergoes the vinous 
fermentation, being, however, first converted into sugar. Mixed with cheese and 
chalk it is said to yield alcohol without the previous saccharine conversion. (Ber- 
thelot, Journ. de Pharm., 3e sér., xxxii. 260.) All plants which contain chlorophyll 
have the power of using the chemical rays of sunlight in producing from inorganic 
compounds and elements a substance which is organic. ‘There is first formed in 
the centre of the chlorophyll granule a minute speck, which is believed to be starch ; 
this new starch granule is incapable of solution, but by conversion into sugar or 
dextrin is rendered soluble, and in this form is carried in the juices of the plant. One 
of two destinies there awaits it. It may be converted into the permanent compound 
cellulose which constitutes the woody tissue, or it may be reconverted to its original 
form and be deposited in some part of the plant. These stores of starch are usually 
accumulated for future growth, and are especially seen in plants which flower in the 
spring before the leaves are put forth, or which reproduce the species without seeding. 
When the potato is planted by the farmer, the starch is converted into a soluble 
form, passes into the growing “eye’’ or bud, and, as cellulose, forms the new 
shoot. Different opinions have been held as to the precise structure of the starch 
granules. The one first adopted is that they consist of a thin exterior coating, and 
of an interior substance; the former wholly insoluble, the latter soluble in water. 
The former constitutes, according to M. Payen, only 4 or 5 thousandths of the 
weight of starch. In relation to the interior portion, there is not an exact coinci- 
dence of opinion. M. Guérin supposed that it consisted of two distinct substances, 
one soluble in cold water, the other soluble at first in boiling water, but becoming 
insoluble by evaporation. Thus, when one part of starch is boiled for fifteen 
minutes in one hundred parts of water, and the liquid is allowed to stand, a small 
portion, consisting of the broken teguments, is gradually deposited. If the solution 
be now filtered and evaporated, another portion is deposited which cannot afterwards 
be dissolved. When wholly deprived of this portion, and evaporated to dryness, 
the solution yields the part soluble in cold water. According to MM. Payen and 
Persoz, the interior portion of the globules consists only of a single substance, which 
is converted into the two just mentioned by the agency of water; and Thenard is 


A. J. P. (vol. xix. p. 284). Recent researches of Nigili and Musculus seem to show that the change 
of starch into dextrin takes place in several phases, and they name the several products amy- 
lodextrin, erythrodextrin, achrodextrina and 8. For a fuller account of these products see Huse- 
mann, /?/lanzenstoffe, 2d ed., 1882. 

Dextrin, according to Payen, is converted into glucose, through the action of diastase; but the 
glucose impedes the action unless removed; as, however, during the alcoholic fermentation the 
glucose is consumed, no obstacle prevents the influence of diastase. Hence dextrin by conversion 
into sugar may contribute to the alcoholic product. (Journ. de Pharm., 4e sér., i. 363.) 

Adulteration and purification of dextrin.—Commercial dextrin is said to be occasionally very 
impure. Several parcels, analyzed by Dr. H. Hayes, were found to contain an average of about 45 per 
cent. of impurities, consisting mainly of insoluble matter with sugar and water. He recommends, 
as the best method of purifying it, to dissolve 10 parts of the impure dextrin, with agitation, in 
18 parts of distilled water, in a cylindrical vessel; to decant the solution when it has become clear 
on standing, and mix it with 1°5 or 2 per cent. of alcohol of 95. The liquid is then decanted from 
the doughy precipitate formed, which is dissolved in a little distilled water; and the solution 
spread on glass or porcelain plates to dry, in a warm place. (A. J. P., 1870, p. 327.) 
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inclined to the same opinion. An appropriate name for the interior soluble portion 
of starch is amidin, which has been adopted by some chemists. Starch, in its per- 
fect state, is not affected by cold water, because the exterior insoluble teguments 
prevent the access of the liquid to the interior portion; but, when the pellicle is 
broken by heat, or by mechanical means, the fluid is admitted, and the starch par- 
tially dissolved. 

Another view of the structure of the starch granule, founded on microscopic ob- 
servation, has been advanced by Schleiden. According to this view, it consists of 
concentric layers, all of which have the same chemical composition; but the outer 
l.yers, having been first formed, have more cohesion than the inner, and are conse- 
quently more difficult of solubility. The rings observed upon the surface of the 
granules, in some varieties, are merely the edges of these layers; and the point or 
hylum about which the rings are concentrically placed, is a minute hole, through 
which probably the substance of the interior layers was introduced. (Pharm. Cen- 
tralb., 1844, p. 401.) | 

Mr. J. J. Field thinks he has demonstrated that the granule consists, as at first 
supposed, of an interior matter surrounded by a distinct membranous envelope. — 
Having saturated some canna starch with glycerin, and then added a little water, an 
endosmose of the thinner outer liquid took place into the granules, distending them 
so as to rupture their investing membrane, which was distinctly visible, under the 
microscope, in longitudinal wrinkles. The concentric rings he thinks nothing more 
than folds of the membrane, produced probably by the contraction of the granules. 
et AGS tebe Sy AVA My 

The tegumentary portion of starch, for which the name of amylin has been pro- 
posed, is, when entirely freed from the interior soluble matter, wholly insoluble in water 
even by prolonged boiling, insoluble in alcohol, and said to suffer no change by the 
action of diastase. The acids, however, act upon it as they do upon starch. It is 
thought to approach nearer in properties to lignin than to any other principle. Muscu- 
lus (Comptes-Rendus ; Journal Franklin Institute, June, 1879) believes that starch 
may exist in an amorphous and crystallizable form. In its amorphous state it is 
soluble in water, capable of being acted on by diastase, soluble in diluted mineral 
acids, but easily rendered insoluble by undergoing modifications. In its crystalline 
condition it can be obtained in isolated crystals, which can be readily dissolved in 
cold water, but when these crystals are united they become less soluble, and then it 
largely has the properties of the amorphous variety. Sulkowsky (Ber. d. Chem. 
Ges., xili. 1395) states that starch may be rendered soluble by heating with glycerin 
to 190° C. (374° F.), and pouring whilst hot into water, filtering, and adding alco- 
hol to the filtrate, which causes precipitation of the soluble starch. 

Varieties. Starch, as obtained from different substances, is somewhat different in 
its characters. Wheat starch, when examined with a microscope, is found to con- 
sist of granules varying from about >9'55 of an inch in diameter to a mere point, 
the smaller being spheroidal, the larger rounded and flattened, with the hylum in 
the centre of the flattened surface, and surrounded by concentric rings, which often 
extend to the edge. The granules are mixed with loose integuments, resulting 
from the process of grinding. This variety of starch has a certain degree of hard- 
ness and adhesiveness, owing, according to Guibourt, to the escape of a portion of 
the interior substance of the broken granules, which attracts some moisture from 
the air, and, thus becoming glutinous, acts as a bond between those which remain 
unbroken. Another opinion attributes this peculiar consistence to the retention of 
a portion of the gluten of the wheat flour, which causes the granules to cohere. 
Under the name of corn starch, a variety of fecula obtained from the meal of maize 
or Indian corn is much used for nutritive purposes in the United States. It is an 
excellent preparation. The granules of maize starch are very small, with a diame- 
ter not exceeding, according to Payen, one-sixth of that of the potato, and little 
more than one-half that of the wheat granules. (Gmelin, xv.79.) Potato starch is 
employed in various forms, being prepared so as to imitate more costly amylaceous 
substances, such as arrow-root and sago. In its ordinary state, it is more pulverulent 
than wheat starch, has a somewhat glistening appearance, and may be distinguished, 
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with the aid of the microscope, by the size of its granules, which are larger than 
those of any other known fecula, except canna or tous les mois.* They are exceed- 
ingly diversified in size and shape, though their regular form is thought to be ovate. 
The characters of other kinds of fecula will be given under the heads of the several 
officinal substances of which they constitute the whole or a part. 

According to Chevallier, starch is sometimes adulterated with carbonate and sul- 
phate of calcium; and the fraud is also practised of saturating it with moisture, of 
which it will absorb 12 per cent. without any obvious change. 

Medical Properties, etc. Starch is nutritive and demulcent, but in its ordinary 
form is seldom administered internally. Powdered and dusted upon the skin, it is 
sometimes used to absorb irritating secretions, and prevent excoriation. Dissolved 
in hot water and allowed to cool, it is often employed in enemata, either as a vehicle, 
or as a demulcent application in irritated states of the rectum. It may be used as 
an antidote to iodine taken in poisonous quantities. 

Off. Prep. Amylum Iodatum, U.S; Glyceritum Amyli, U. S.; Glycerinum 
Awmyli, Br.; Mucilago Amyli, Br.; Pulvis Tragacanthe Compositus, Br. 


AMYLUM IODATUM. U.S. Iodized Starch. 
(AM/Y-LUM I-0-DA’TUM.) 

Amyli Iodidum, Iodide of Starch; Iodure d’Amidon, F'r.; Jodstirke, G. 

“Starch, ninety-five parts [or four hundred and eighteen grains]; Iodine, jive 
parts [or twenty-two grains]; Distilled Water, a sufficient quantity, To make one 
hundred parts [or one ounce av.]. Triturate the Lodine with a little distilled water, 
add the starch gradually, and continue triturating until the compound assumes a 
uniform blue color, approaching black. _Dry it at a temperature not exceeding 
40° ©, (104° F.), and rub it to a fine powder. Iodide of Starch should be pre- 
served in glass-stoppered vials.” U.S. 

This is a new officinal. The view taken by our Pharmacopeeia is that of Liebig 
and Duclaux, that iodized starch is not a definite chemical compound, hence the 
name todized. Bondonneau, on the other hand, assigns to it the formula (C,H,,0,),[, 
whilst Payen and Fritzsche give it (C,H,,O,),,1. If it is a definite compound, it is 
one of the most feeble known; sunlight, boiling water, alcohol, potash, and hydrosul- 
phuric acid decomposing it easily. The officinal formula is substantially that of Dr. 
Andrew Buchanan, of Glasgow, who proposed iodized starch as a means of administer: 
ing iodine in large doses without causing irritation of the stomach. He prepares it by 
triturating twenty-four grains of iodine with a little water, adding gradually an ounce 
of very finely powdered starch, and continuing the trituration until the compound 


* CANNA was dropped at the last U.S. revision. Although not used as much as formerly, it 
merits a notice. (Amylum Canne ; Tous les Mois, Amidon de Canne, Fécule de Tolomane, Fr.; Can- 
nastirke, G.) It is yet somewhat uncertain from what species of Canna the fecula is derived, 
though it is generally believed to be C. edulis. The tubers of Canna Achiras (Gillies), growing in 
Central and South America, are said to be used as food in Peru and Chili (Lindley, Med. and 
Econom. Bot. p. 50); and a root or rhizome, closely resembling turmeric, and used by the native 
Africans at Sierra Leone for dyeing yellow, was found by Dr. Wm. F. Daniell to be the product of 
a species of Canna, believed to be the C. speciosa of Roscoe. (P. J. Tr., Nov. 1859, p. 258.) 

Canna edulis. Lindley, Flor. Med. p. 569, figured in Fl. Med. and Econ. of the same author, 
p- 49, also B. and T, 266. This is a tuberous plant, with erect, smooth, purplish stems, from four 
to six feet high, and invested with sheathing leaves, which are ovate-oblong, tapering towards each 
end, smooth, and of a deep glaucous green, with purplish edges. The flowers are few, and in com- 
pact racemes, of a red and yellow color. The plant is a native of the West Indies, and is culti- 
vated in the islands of St. Kitts and Trinidad, and perhaps others. The tubers are first rasped, by 
means of a machine, into a pulp, from which the starch is extracted in the usual manner, by wash- 
ing and straining, and, after the washings have been allowed to stand, so as to deposit the fecula, 
decanting the clear liquid. (Pereira, Mat. Med.) 

Properties. Canna starch is in the form of a light, beautifully white powder, of a shining ap- 
pearance, very unlike the ordinary forms of fecula. Its granules are said to be larger than those 
of any other variety of starch in use, being from the 300th to the 200th of an inch in length. 
Under the microscope they appear ovate or oblong, with numerous regular unequally distant rings ; 
and the circular hilum, which is sometimes double, is usually situated at the smaller extremity. 
(Pereira.) This fecula has the ordinary chemical properties of starch, and forms, when prepared 
with boiling water, a nutritious and wholesome food for infants and invalids. It may be prepared 
in the same manner as arrow-root, and is said to form even a stiffer jelly with boiling water. (See 
Maranta.) 
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assumes a uniform blue color. The iodide is then dried by a gentle heat, and 
kept in a well-stopped bottle. 

M. Magnes-Lahens, of Toulouse, first employed torrefied starch, but subsequently 
abandoned its use, and now contents himself with making an intimate mixture of 
iodine and starch, slightly moistened, which he subjects to the heat of a water-bath, 
until it is converted into the iodide of starch, forming a solution with water of a 
magnificent blue color. The heat, thus regulated, disaggregates the starch, without 
completely transforming it into dextrin, and gives a preparation in the form of a 
black powder. M. Seput, of Constantinople, has also given a formula for this solu- 
ble iodide, and for a syrup to be made from it. (See Journ. de Pharm., Mars, 1852, 
p- 202.) M. Soubeiran reported upon these preparations to the Paris Society of 
Pharmacy, and deemed them ineligible on account of their variable strength in 
iodine, arising from the greater or less loss of this element during the necessary ex- 
posure to heat. Nevertheless, as the syrup is called for, he recommended the fol- 
lowing process for making it, availing himself of the observations of his predecessors, 
which he had occasion to cite in his report. Triturate thoroughly, in a porcelain 
mortar, 36 grammes of nitric starch with 43 grammes of iodine, dissolved in three 
times its weight of ether, and added in successive portions, until, after the evapora- 
tion of the greater part of the ether, a blue powder remains. Introduce this into a 
weighed, stoppered flask, and, having added 520 grammes of water, expose the 
whole to the heat of a water-bath, with the stopper at first removed, in order to 
complete the dissipation of the ether. Afterwards the stopper is replaced, being 
loosely tied with a packthread, so as to permit of its being raised without being 
driven out; and the heat is continued for about an hour and a half, when the iodide 
of starch will be completely formed. The flask is then weighed, and a quantity of 
water added to it, equal to that lost by evaporation. Lastly, 1040 grammes of 
sugar are added to the liquid, and dissolved by a gentle heat. By this formula a 
syrup is prepared, containing a quarter of one per cent. of iodine, a small part of 
which is in the state of hydriodic acid. The nitric starch is used by M. Soubeiran, 
because it unites with the iodine in much less time than the ordinary starch. It is 
made by mixing ordinary starch, in the cold, with 150 parts of water, to which 1 
part of nitric acid has been added, and allowing the whole to dry in the open air. 
Three grains of this syrup, diluted with a pint of water, communicate to the liquid 
a sensible blue tint. This test may serve to determine whether the preparation is 
of full strength. (Journ. de Pharm., Mai, 1852, p. 329.) The dose of the syrup is 
from one to four tablespoonfuls a day. 

M. Quesneville, for whom it is claimed that he first introduced iodide of starch into 
therapeutics, recommends the following method of preparing it. Take of the finest 
starch, unmixed with that from the potato, 1050 grammes; iodine, in very fine powder 
passed twice through a sieve of silk, 100 grammes. Carefully mix the powders, and, 
when the mixture is complete, sprinkle into it gradually, agitating constantly, a mix- 
ture of 400 grammes of water and 100 of alcohol. The powder becomes gradually 
more and more deeply colored, and soon of a beautiful black. It is to be allowed 
to stand 15 or 20 days, and is then dried, first by a current of air and then in a 
stove. When well dried, the powder has no smell of iodine, of which it contains 
exactly one-tenth of its weight. It is quite insoluble in cold water; but to render 
it soluble, it is sufficient to heat it in an enamelled pan over a very gentle fire with 
constant agitation; the heat must be removed when a pungent odor is emitted. The 
powder thus procured is sufficient for pharmaceutical use. If it be desired to obtain 
it purer and extremely soluble in cold water, and always of a fine violet-blue, it will 
be necessary to make with heat a concentrated solution, so as to mark 7 or 8 degrees 
on the areometer for saline solutions, allow it to stand and settle for several days, then 
decant the liquor, add a quantity of alcohol just sufficient to precipitate the iodide of 
starch, put the magma which forms upon a linen cloth, press it as strongly as possible, 
and dry it by a stove-heat upon shallow dishes. (Journ. de Pharm., Juillet, 1868, p. 30.) 

Medical Properties, This preparation has been highly recommended by Drs. 
A. Buchanan, J. C. Dalton, and others, as affording a means of introducing iodine very 
largely into the general system without causing local irritation. Dr. Buchanan thinks 
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that, by means of the starch, the iodine is converted into hydriodic acid, and in this 
state enters the circulation. Prof. Dalton, of New York, found that nearly all the ani- 
mal fluids decompose iodide of starch, and destroy its blue color. (Am. Journ. of 
Med. Sci., April, 1856, p. 327.) This result is’ owing, no doubt, to the alkaline 
nature of most of the animal fluids, especially those of the duodenum, alkaline iodides 
being formed at the expense of the starch. The dose is a heaped teaspoonful, given 
in water-gruel, three times a day, and afterwards increased to a tablespoonful. No 
nicety 1s necessary in apportioning the dose. In some cases Dr. Buchanan has given 
half ounce (15-6 Gm.) doses of the iodide three times a day, immediately increased to 
an ounce (31:1 Gm.). 


ANETHI FRUCTUS. Br. Dill Fruit. 
(A-NE'/THI FRUC'TUS,) 


“The fruit of Anethum graveolens.”’ Br. 
Aneth, Fenouil puant, /’r.; Dill, G. 


OLEUM ANETHI. Br. Oil of Dill. 
(O/LE-UM A-NE’THI.) 


* The oil distilled in Britain from dill fruit.’ Br. 

Essence d’Aneth, Aneth & odeur forte, Fr.; Dill, Dillél, G.; Aneto, [t.; Eneldo, Sp. 

Gen. Ch. Fruit nearly ovate, compressed, striated. Petals involuted, entire. 
Willd. 

Anethum graveolens. Willd. Sp. Plant. i. 1469; Woodv. Med. Bot. p. 125, t. 48. 
Dill.is an annual plant, three or four feet high, with a long spindle-shaped root ; 
an erect, striated, jointed branching stem; and bipinnate or tripinnate, glaucous 
leaves, which stand on sheathing footstalks, and have linear and pointed leaflets. 
The flowers are yellow, and in large, flat, terminal umbels, destitute of involucre. 
The plant is a native of Spain, Portugal, and the south of France; and is found 
s1owing wild in various parts of Africa and Asia. It is cultivated in all the coun- 
fies of Kurope, and has been introduced into our gardens. The seeds, as the fruit 
is commonly called, are the only part used. They are usually rather more than a 
line in length, and less than a line in breadth, of an oval shape, thin, concave on 
one side, convex and striated on the other, of a brown color, and surrounded by a 
yellowish membranous expansion. Hach mericarp has three sharply keeled dorsal 
ridges, besides two marginal thin membranous projections or ridges. The vitte or 
oil tubes are six in number, two upon the face and one in each furrow between the 
ridges. The odor is strong and aromatic, but less agreeable than that of fennel 
seed; their taste, moderately warm and pungent. These properties depend on a 
volatile oil, which may be obtained separate by distillation. The bruised seeds 
impart their virtues to alcohol and to boiling water. 

Oil of dill is of a pale yellow color, with the odor of the fruit, and a hot, sweetish, 
acrid taste. The fruit yields about 3:5 per cent. of it. The chief constituent of 
this oil was found by Gladstone (Chem. Soc. Jour., [2] 2, p. 2 and 10, p. 3) to be 
a hydrocarbon, C,,H,,, to which he gave the name of anethene. This substance has 
a lemon-like odor, sp. gr. 0°846, and boils at 172° C. (341-6° F.). It deviates a ray 
of polarized light strongly to the right. Nietzki (Arch. Phar., (3) 4, p. 317) ascer- 
tuined that there is present, moreover, another hydrocarbon, C,,H,,, in very small 
proportion, which boils at 155°-160° ©. (311°-320° F.). A third constituent is 
in all probability identical with carvol, C,,H,,O, inasmuch as Fliickiger prepared from 
the oil of dill direct the crystals (C,,H,,O),H,S. (Pharmacographia, 2d ed., p. 329.) 
The oil is sometimes used for preparing dill-water. 

Medical Properties. Dill seeds have the properties common to the aromatics, 
but are very seldom used in this country. They may be given in powder or infu- 
sion. The dose of the fruit is from fifteen grains to a drachm (1-3-9 Gm.), of the 
oil three or four drops (0:18-0:24 C.c.). 

Off. Prep. of Dill. Aqua Anethi, Br. 

13 
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ANISUM. U.S. Anise. 
(A-NI/SUM.) 

“The fruit of Pimpinella Anisum. Linné. (Nat. Ord. Umbelliferse, Ortho- 
sperme.)” U.S. 

Fructus (Semen) Anisi, s. Anisi vulgaris; Aniseed, H.; Anis, Anisvert, Graines d’Anis, Fr.; 
Anissame, Anis, G.; Semi d’Aniso, /t.; Simiente de Anis, Sp.; Anison, Ar, + 

Gen. Ch. Fruit ovate-oblong. Petals inferior. Stigma nearly globular. 
Willd. 

Pimpinella Anisum, Willd. Sp. Plant. i. 1473; B. and 7.122. This is an 
annual plant, about a foot in height, with an erect, smooth, and branching stem. 
The leaves are petiolate, the lower roundish-cordate, lobed, incised-serrate, the 
middle pinnate-lobed with cuneate or lanceolate lobes, the upper trifid, undivided, 
jinear. The flowers are white, and in terminal compound umbels, destitute of in- 
volucres. 

The anise plant is a native of Egypt and the Levant, but has been introduced 
into the south of Europe, and is cultivated in various parts of that continent. It 
is also cultivated occasionally in the gardens of this country. The fruit is abun- 
dantly produced in Malta and Spain, and especially so in Romagna, in Italy, whence 
it is largely exported through Leghorn. The Spanish is smaller than the German 
or French, and is usually preferred. It is said also to be extensively cultivated in 
India and South America, although we are not aware that the product ever comes 
into American commerce. 

it is one of the oldest aromatics, having been spoken of by Theophrastus and 
cultivated in the imperial German farms of Charlemagne. In 1305, Edward I. 
granted a patent giving the right to levy tolls upon it at the Bridge of London for 
the purpose of repairing the bridge itself. 

Anise seeds (botanically, fruit) are about a line in length, oval, striated, somewhat 
downy, attached to their footstalks, and of a light greenish brown color, with a 
shade of yellow. ‘“ About one-sixth of an inch (4 mm.) long, ovate, compressed 
at the sides, grayish, finely hairy, and consisting of two mericarps, each with a flat 
face, and five light brownish filiform ridges, and about fifteen thin oil tubes.” 
U.S. Their odor is fragrant, and increased by friction; their taste, warm, sweet, 
and aromatic. ‘These properties, which depend upon a peculiar volatile oil, are im- 
parted sparingly to boiling water, freely to alcohol. The volatile oil exists in the 
envelope of the seeds, and is obtained separate by distillation. (See Olewm Anisi.) 
Their internal substance contains a bland fixed oil. By expression, a greenish oil is 
obtained, which is a mixture of the two. ‘I'he seeds are sometimes adulterated with 
small fragments of argillaceous earth, which resembles them in color; and their 
aromatic qualities are occasionally impaired by a slight fermentation, which they are 
apt to undergo in the mass, when collected before maturity. 

When examined by the microscope, anise is seen to contain a very great but vari- 
able number of small oil tubes, which are well represented in the accompanying 
figure,—from fifteen to thirty to each mericarp. ‘The epi- 
dermis is supplied with short, simple hairs, easily detached 
in making a section, and not represented in the cut. 

A case of poisoning is on record from the accidental ad- 
mixture of the fruits of Coniwm maculatum, which bear 
some resemblance to those of anise, but may be distinguished 
by their crenate or notched ridges and the absence of oil 
tubes. They are, moreover, broader in proportion to their 
length, and are generally separated into half fruits, while 
those of anise are whole. 

Star aniseed, the Cardamomum Siberiense or Annis de 
Sibérie of the seventeenth century and the badiane of 
the French writers, is the product of the Jécium anisatum, a small evergreen tree, 
which belongs to the Magnoliaceze, and is a native of China and Japan. The drug 
is said to be collected solely in Southwestern China. The fruit consists of from five 
to ten brow:sh ligneous capsules, opening by their upper edge, four or five lines 
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long, united together in the form of a star, each containing a brown shining ellip- 
tical seed. They contain about 4 per cent. of a volatile oil, closely resembling that 
of anise, or suggesting to some persons that of fennel. There are no known 
chemical differences between these oils, although dealers distinguish them by their 
smell and taste. Star anise is not used in medicine, but is very largely employed, 
especially upon the continent of Europe, for flavoring liquors. Cases of poisoning 
have occurred through the use of the fruit of Jlicium religiosum (Shikimi), which 
closely resembles star anise. This false star anise is devoid of the anise odor, but 
has an odor resembling laurel, clove, and nutmeg. The poisonous principle has 
been called Sikimine by Eykman. (P. J. Tr., June 18 and 25, 1881.) 

Dr. Ruschenberger, U.S.N., has shown that oil of anise has a remarkable power 
of deodorizing sulphide of potassium; a drop of the oil having entirely deprived 
of offensive odor a drachm of lard with which five grains of the sulphide had 
been incorporated. (Am. Journ. of Med. Sci., N.S., xlviii. 419.) 

Medical Properties and Uses. Anise is a grateful aromatic carminative; and 
is supposed to have the property of increasing the secretion of milk. It has been 
in use from the earliest times. In Europe it is much employed in flatulent colic, 
and as a corrigent of griping or unpleasant medicines ; but in this country fennel 
seed is preferred. Anise may be given bruised, or in powder, in the dose of twenty 
or thirty grains (1'3-1:95 Gm.) or more. The infusion is less efficient. The vol- 
atile oil may be substituted for the seeds in substance. Much use is made of this 
aromatic for imparting flavors to liquors. 


Of. Prep. Oleum Anisi, U.S. 
ANTHEMIS. U.S, Br. Anthemis. ['Chamomitle.] 


(AN'THE-MIS, ) 


Anthemidis Flores, Br.; Flores Chamomilla Romane, P.G.; Roman or English Chamomile, 
E.; Camomille Romaine, /’r.; Romische Kamille, G.; Camomilla Romana, /t.; Manzanilla Ro- 
mana, Sp. 

“The flower heads of Anthemis nobilis. Linné. (Nat. Ord. Composite.) Col- 
lected from cultivated plants.” U.S. “The dried single and double flower heads 
of the common chamomile, Anthemis nobilis; wild and cultivated.” Br. 

Gen. Ch. Receptacle chaffy. Seed-down none or a membranaceous margin. 
Calyx hemispherical, nearly equal. Slorets of the ray more than five. Willd. 

Several species of Anthemis have been employed in medicine. A. nobilis, which 
is the subject of the present article, is by far the most important. A. Cotu/a, or 
mayweed, was formerly recognized by the U.S. Pharmacopm@ia. A. Pyrethrum, 
which affords the pellitory root, is among the officinal plants. (See Pyrethrum.) 
A. arvensis, a native of this country and of Europe, bears flowers which have an 
acrid bitter taste, and possess medical properties analogous though much inferior to 
those of common chamomile. They may be distinguished by their want of smell. 
A, tinctorta is occasionally employed as a tonic and vermifuge in Europe. Matri- 
caria suaveolens is said to yield the chamomile of the Indian bazaars. 

Anthemis nobilis. Willd. Sp. Plant. iii. 2180; B. and 7. 154. This is an 
herbaceous plant with a perennial root. The stems are from six inches to a foot 
long, round, slender, downy, trailing, and divided into branches, which turn upwards 
at their extremities. The leaves are bipinnate, the leaflets small, threadlike, some- 
what pubescent, acute, and generally divided into three segments. The flowers are 
solitary, with a yellow convex disk, and white rays. The calyx is common to 
all the florets, of a hemispherical form, and composed of several small imbricated 
hairy scales. The receptacle is convex, prominent, and furnished with rizid bristle- 
like paleze. The florets of the ray are numerous, narrow, and terminated with three 
small teeth. The whole herb has a peculiar fragrant odor, and a bitter aromatic 
taste. The flowers only are officinal. 

This plant is a native of Europe, and grows wild in all the temperate parts of 
that continent. It is also largely cultivated for medicinal purposes.* In France, 

* Mr. Jacob Bell, of Mitcham, in Surrey, England, stated that the plant is usually propagated 


by dividing the root, though the seeds are employed when it is desired to introduce new varieties. 
Each root will serve as the source of thirty or forty plants. They are set in rows a yard apart, at 
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Germany, and Italy, it is generally known by the name of Roman chamomile. By 
cultivation the yellow disk florets are often converted into the white ray florets. Thus 
altered, the flowers are said to be double, while those which remain unchanged are 
called single ; but, as the conversion may be more or less complete, it generally hap- 
pens that with each of the varieties there are intermingled some flowers of the other 
kind, or in different stages of the change. The double flowers are generally pre- 
ferred; though, as the sensible properties are found in the greatest degree in the 
disk, the single are the most powerful. It is rather, however, in aromatic flavor 
than in bitterness that the radical florets are surpassed by those of the disk. If not 
well and quickly dried, the flowers lose their beautiful white color, and are less 
efficient. The flowers which are largest, most double, and whitest should be pre- 
ferred. They are thus described officinally. ‘“Subglobular, about three-quarters of 
an inch (2 ¢.m.) broad, consisting of an imbricated involucre, and numerous white, 
strap-shaped, three-toothed florets, inserted upon a chaffy, conical, solid receptacle. 
It has a strong, agreeable odor, and an aromatic bitter taste.” U.S. The seeds 
yield by expression a fixed oil, which is said to be applied in EKurope to various 
economical uses. | 

Though not a native of America, chamomile grows wild in some parts of this 
country, and is occasionally cultivated in our gardens for family use; the whole herb 
being employed. The medicine, as found in our shops, consists chiefly of the double 
flowers, and is imported from Germany and England. From the former country the 
flowers of Matricaria Chamomilla are also occasionally imported, under the name 
of chamomile. (See Matricaria.) In France, the flowers of two other plants are 
sold in the shops, indiscriminately with those of Anthemis nobilis ; viz., those of 
Pyrethrum Parthenium (the Chrysanthemum Parthentum of Persoon) or feverfew, 
and those of Anthemis parthenoides, De Cand., or the Matricaria parthenoides, Desf. 
(Journ. de Pharm., Mai, 1859, p. 347.) For the peculiar character by which these 
two flowers may be distinguished from the chamomile, see Pyrethrum Parthenium 
in Part IL. 

Properties. Chamomile flowers, as usually found in the shops, are large, almost 
spherical, of a dull white color, a fragrant odor, and a warmish, bitter, aromatic 
taste. When fresh, their smell is much stronger, and was fancied by the ancients 
to resemble that of the apple. Hence the name chamzemelum (vayat, on the ground, 
and y7ddy, an apple); and it is somewhat singular that the Spanish name manzanilla 
(a little apple) hasa similar signification. The flowers impart their odor and taste 
to water and alcohol, the former of which, at the boiling temperature, extracts 
nearly one-fourth of their weight. The investigations of several chemists performed 
in 1878-1879, in Fittig’s laboratory at Strassburg, have shown the oil of chamo- 
mile to contain the following constituents :—a fraction distilling at 147°-148° C. 
(296°-298° F.) consisting of tsobutylic ethers and hydrocarbons; angelicate of 
isobutyl at 177° C. (350°5° F.) ; angelicate of isoamyl at 200°-201° C. (392°-394° 
FB.) ; tiglinate of isoamyl at 204°—205° C. (399°-401° F.) (both these compound 
ethers answering to the formula C,H,,,C,H,O,). In the residual portion, hexylic 
alcohol, C,H,,,0H, and an alcohol of the formula C,,H,,O are met with, both prob- 
ably occurring in the form of compound ethers. By decomposing the angelicates 
and the tiglinate above mentioned with potash, angelic acid, C,H,O,, and tiglinic 
acid (or methyl-crotonic) isomeric with the former are obtained to the extent of 
about 30 or more per cent. of the crude oil. In the oil examined by Fittig, angelic 
acid prevailed; from another specimen HK. Schmitt (1879) obtained but very little 
of it, tiglinie acid prevailing. Fliickiger performed some experiments in order to 
isolate the bitter principle, but did not succeed in obtaining it in a satisfactory state 


intervals of about eighteen inches. The proper period for planting is March; and the flowers are 
in perfection in July, but continue to appear throughout the season. Extrémely wet or extremely 
dry weather is injurious to the crop. It is more productive in a rather heavy loam, than either in 
light sandy soil, or in stiff clay. It requires little manure, but attention to weeding is necessary. 
Over-manuring increases the leaves at the expense of the flowers. When gathered, the flowers are 
dried upon canvas trays in a drying-room, artificially warmed, where they remain about a day. 
The crop varies from three to ten hundredweight per acre. The single flowers are more produc- 
tive than the double by weight; but, as they command a less price, the value of the crop is about 
the same. (P. J. 7., x. 118.) . 
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of purity ; it formed a brown extract, apparently a glucoside. He also confirms 
the statement that no alkaloid is present. 

Medical Properties and Uses. Chamomile is a mild tonic, in small doses 
acceptable and corroborant to the stomach, in large doses capable of acting as an 
emetic. In cold infusion it is often advantageously used in cases of enfeebled diges- 
tion, whether occurring as an original affection, or consequent upon some acute dis- 
ease. It is especially applicable to that condition of general debility, with languid 
appetite, which often attends convalescence from idiopathic fevers. As a febrifuge 
it formerly enjoyed much reputation, and was employed in intermittents and re- 
mittents ; but we have remedies so much more efficient, that it is now seldom used 
in this capacity. The tepid infusion is very often given to promote the operation 
of emetics, or to assist the stomach in relieving itself when oppressed by its 
contents. ‘The flowers are sometimes applied externally in the form of fomenta- 
tion, in cases of irritation or inflammation of the abdominal viscera, and as a gentle 
incitant in flabby, ill-conditioned ulcers. The dose of the powder as a tonic is 
from half a drachm to a drachm (1:95-3:9 Gm.) three or four timesa day, or more 
frequently. The infusion is usually preferred. The decoction and extract cannot 
exert the full influence of the medicine; as the volatile oil is driven off at the 
boiling temperature. 

Off. Prep. Eixtractum Anthemidis, Br.; Infusum Anthemidis. 


ANTIMONIUM. Antimony. 

Sb3 122. (AN-TI-MO'NI-UM. ) Sb; 122. 

Stibium, Zat.; Antimoine, Fr.; Antimon, Spiessglanz Metall, G.; Antimonio, Sp., Jt. 

Metallic antimony, sometimes called regulus of antimony, is not officinal in the 
British or United States Pharmacopceias ; but, as it enters into the composition of 
a number of important pharmaceutical preparations, we have thought it proper to 
notice it under a distinct head. 

Antimony exists in nature—1, uncombined ; 2, as an oxide; 3, as antimonous 
sulphide (tersulphide) and 4, as an oxysulphide. It is found principally in France 
and Germany ; but has been discovered also in the British province of New Bruns- 
wick. 

Extraction. All the antimony of commerce is extracted from the native sul- 
phide. ‘The ore is first separated from its gangue by fusion. It is then reduced 
to powder, and placed on the floor of a reverberatory furnace, where it is subjected 
to a gentle heat, being constantly stirred with an iron rake. This process of roast- 
ing isknown to be completed, when the matter is brought to the state of a dull 
grayish white powder, called antimony ash. By this treatment the antimony is 
partly teroxidized, and partly converted into antimonious acid ; while nearly all the 
sulphur is dissipated in the form of sulphurous acid gas; a portion of tersulphide, 
however, remains undecomposed. The matter is then mixed with charcoal impreg- 
nated with a concentrated solution of carbonate of sodium, and the mixture heated 
in crucibles, in a melting furnace. The charcoal reduces the teroxide of antimony, 
while the alkali unites with the undecomposed tersulphide, and forms melted scorize, 
which cover the reduced metal, and diminish its loss by volatilization. Antimony 
is more generally obtained by the reduction of the native sulphide by iron. The 
reduction of the antimony sulphide by iron takes place at a red heat, but as sul- 
phide of iron needs a higher temperature for its fusion, and its specific gravity is 
not much less than that of the metallic antimony, the mass must be heated to a 
white heat to effect a perfect separation, and this occasions a loss of the anti- 
mony. In order to avoid this, sodium sulphide is added in practice, which unites 
with the sulphide of iron to form a more fusible and lighter slag of double 
sodium and iron sulphide. To 100 parts of antimony sulphide is taken 42 parts 
of iron, 10 parts of anhydrous sulphate of sodium, and 23 to 33 parts of carbon. 

The purest commercial antimony is not entirely free from foreign metals, chiefly 
iron, lead, and arsenic. M. Lefort purifies it for the purposes of pharmacy, by grad- 
ually adding twenty-five parts of the metal, in fine powder, to fifty parts of nitric 
acid, by the action of which the antimony is precipitated as antimonious acid, while 
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the foreign metals remain in solution. The precipitate is then thoroughly washed 
with water, containing a hundredth part of nitric acid, drained completely, mixed 
with three or four parts of powdered sugar, and reduced to the metallic state by 
being heated to redness in a Hessian crucible. (Journ. de Pharm., Aott, 1855, p. 93.) 

Antimony is imported into the United States principally from France, packed in 
casks. A portion is also shipped from Trieste, from Holland, and occasionally from 
Cadiz. The Spanish antimony is generally in the form of pigs; the French, in cir- 
cular cakes of about ten inches in diameter, flat on one side and convex on the other; 
the English, in cones. The French is most esteemed. : 

Properties, etc, The time of the discovery of antimony is not known; but Basil 
Valentine was the first to describe the method of obtaining it, in his work entitled 
Currus Triumphalis Antimonti, published towards the end of the fifteenth century. 
It is a brittle, brilliant metal, ordinarily of a lamellated texture, of a silver-white 
color when pure, but bluish white as it occurs in commerce. When rubbed between 
the fingers, it imparts a sensible odor. Its atomic weight is 122, symbol Sb, sp. gr. 
6:7, and fusing point 425° C. (797° F.), or about ared heat. On cooling after fusion, 
antimony assumes an appearance on the surface bearing some resemblance to a fern 
leaf. When strongly heated, it burns with the emission of white vapors, consisting 
of teroxide, formerly called argentine flowers of antimony. A small portion, being 
fused, and then thrown upon a flat surface, divides into numerous globules, which 
burn rapidly as they mové along. It forms three combinations with oxygen, anti- 
mony trioxide (antimonous oxide), Sb,O,, antimony tetroxide, Sb,O, (by some 
considered to be an antimonate of the teroxide of antimony, Sb,O,), and antimony 
pentoxide (antimonic oxide), Sb,O,. The first of these unites with water to form 
antimonous acid, the salts of which are called antimonites, the third unites with 
water to form antimonic acid, the salts of which are called antimonates. The 
trioxide will be noticed under the head of Antimonii Oxidum. The tetroxide is a 
white powder, yellowish when hot, and difficultly soluble in acids. It forms when 
either of the other two oxides is strongly heated in air. Antimony ash described above 
is also an impure tetroxide. Antimonic acid is a lemon-colored powder, which may 
be prepared by oxidizing the metal by digestion in nitric acid, and then driving off 
the excess of the acid by a heat not exceeding 315:5° C. (600° F.). When exposed 
to a red heat, it parts with oxygen, and is converted into the antimony tetroxide just 
described. This, though medicinally inert, frequently forms a large proportion of 
the preparation called antimonial powder. (See Pulvis Antimonialis.) 

Antimony is officinal in the following states of combination. 

I. SULPHURETTED. 

Antimonii Sulphidum, W.S.; Antimonium Nigrum, Br.—Sulphide of Antt- 
mony ; Black Antimony. (Prepared Sulphide of Antimony, Br. 1864.) 
Antimonium Sulphuratum, U.S., Br.— Sulphurated Antimony. 
Antimonii Sulphidum Purificatum, U.S — Purified Sulphide of Antimony. 
II. Oxrp1zep. 
Teroxide. Antimonii Oxidum, U.S., Br.— Oxide of Antimony. 
Teroxide mixed with phosphate of calcium. Pulvis Antimonialis, Br.— An- 
timonial Powder. 
III. ComBINED WITH CHLORINE. 
Liquor Antimonii Chloridi, Br.— Solution of Chloride of Antimony. 
IV. IN SALINE COMBINATION. 
Antimonii et Potassii Tartras, 7. S.; Antimonium Tartaratum, Br.— Tartrate 
of Antimony and Potassium. Tartarated Antimony. Tartar Emetic. 
Unguentum Antimonii Tartarati, Br.— Ointment of Tartarated Antimony. 
Vinum Antimonii, U.S.; Vinum Antimoniale, Br.— Wine of Antimony. 
Antimonial Wine. 

The antimonial preparations are active in proportion to their solubility in the gas- 
tric juice. According to Mialhe, those antimonials which contain the hydrated ter- 
oxide, or are easily converted into it, are most active. Hence metallic antimony in 
fine powder, and tartar emetic, act with energy. The teroxide is much more active 
when prepared in the moist than in the dry way. According to Serullas, all the anti- 
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monial preparations, except tartar emetic and butter (or terchloride) of antimony, 
contain a minute proportion of arsenic. Tartar emetic is an exception, because it 
separates entirely, in the act of crystallizing, from any minute portion of arsenic in 
the materials from which it is prepared; the poisonous metal being left behind in 
the mother-water of the process. 


ANTIMONII ET POTASSIT TARTRAS. U.S. Tartrate of Anti- 
mony and Potassium. [Tartar Emetic.] 
(AN-TI-MO/NI-I ET PQ-TAS/SI-I TAR’TRAS.) 
2KSbO Cy, Hy Og. H, O3 664. KO, Shs, Cs Hs O1o. HO; 332. 


Antimonium Tartaratum, Pr.; Antimonium Tartarizatum, Tartarized Antimony, Tartrated 
Antimony; Antimonii Potassio-Tartras, Tartarus Stibiatus, P. G.; Tartarus Emeticus, Stibio-Kali 
Tartaricum ; Tartrate de Potasse et d’Antimoine, Emétique, Tartre stibié, /’r.; Brechweinstein, G. 


“Take of Oxide of Antimony jive ounces [avoirdupois]; Acid Tartrate of Potash, 
in fine powder, six ounces [avoird.]; Distilled Water two pints [Imperial measure]. 
Mix the Oxide of Antimony and Acid Tartrate of Potash with sufficient Distilled 
Water to form a paste, and set aside for twenty-four hours. Then add the remain- 
der of the Water and boil for a quarter of an hour, stirring frequently. Filter, and 
set aside the clear filtrate to crystallize. Pour off the mother-liquor, evaporate to 
one-third, and set aside that more crystals may form. Dry the crystals on filtering 
paper at the temperature of the air.” Br. 

A process for Tartar Emetic not being given in the new U.S. Pharmacopeeia, that 
of 1870 is inserted below.* This compound is a normal tartrate. Tartaric acid is 
dibasic. In acid potassium tartrate (cream of tartar) one of the two replaceable hy- 
drogen atoms is replaced by potassium, while the other is unreplaced ; in neutral po- 
tassium tartrate (soluble tartar) both are replaced by potassium; in tartar emetic, 
one is replaced by potassium, while the other is replaced by the group (SbO) anti- 
monyl, which is a univalent group, exactly replacing one hydrogen atom. 

In the preparation of tartar emetic several circumstances should be taken into 
view. The cream of tartar should not be in excess; as in that case it is apt to crys- 
tallize, upon cooling, with the tartar emetic. To avoid such a result it is better to 
have a slight excess of antimonial oxide. No rule is applicable to the determination 
of the proper proportion of water, except that it should be sufficient to dissolve the 
tartar emetic formed. The hot filtration, directed in the U.S. Pharmacopeeia of 1870, 
may he conveniently performed by a jacketed funnel filled with hot water. In all cases 
the salt should be obtained in well-defined crystals, unmixed with those of cream of 
tartar, as the best index of its purity. The practice of some manufacturing chemists 
of boiling the filtered liquor to dryness, whereby an impure mass is obtained, con- 
sisting in part only of the antimonial salt, is very reprehensible. 

It is not easy to decide as to the relative eligibility of the different forms of anti- 
monial oxide, used for preparing tartar emetic. The preference, however, was given 
to the oxychloride (powder of Algaroth) by Berzelius; and M. Henry, an eminent 
pharmaceutist of Paris, after a careful comparison of the different processes, declared 
also in its favor. 

M. Henry has given a process for preparing tartar emetic with the oxychloride on 
a large scale; and, as his formula may be useful to the manufacturing chemist, we 
subjoin it, converting French weights into the nearest apothecaries’ weights and 
measures. ‘Take of prepared sulphide of antimony, in very fine powder, three 
pounds four ounces; hydrochloric acid, marking 22° (sp. gr. 1:178), eighteen pounds 
and a half; nitric acid, two ounces and a half. Introduce the sulphide into a glass 
matrass, of a capacity double the volume of the mixture to be formed; and add to 
it from three to five pounds of the acids previously mixed; so that the sulphide 
may be thoroughly penetrated by them; then add the remainder of the acids. Place 
the matrass on a sand-bath, and heat the mixture gradually to ebullition, avoiding the 

* “Take of Oxide of Antimony, in very fine powder, tio troyounces ; Bitartrate of Potassium, in 
very fine powder, two troyounces and a half; Distilled Water eighteen fluidounces. To the Water, 
heated to the boiling point in a glass vessel, add the powders, previously mixed, and boil for an 
hour; then filter the liquid while hot, and set it aside that crystals may form. Lastly, dry the 


erystals, and keep them in a well-stopped bottle. By further evaporation the mother-water may 
be made to yield more crystals, which should be purified by a second crystallization.” U.S, 1870. 
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vapors, which are disengaged in large quantity. Continue the heat until the vapors 
given off are so far deprived of sulphuretted hydrogen as not to blacken white 
paper moistened with solution of acetate of lead; after which allow the liquor to cool, 
and to remain at rest until it has become clear. Decant the clear liquor, and, in 
order to procure the portion of liquid which may be retained by the moist residue, 
add to this a small portion of hydrochloric acid, and again decant. Mix the decanted 
liquids, which consist of a solution of terchloride of antimony, and add them to a 
large quantity of water, in order that the oxychloride may be precipitated ; taking 
care, during their addition, to stir constantly in order that the precipitated powder 
may be more minutely divided, to facilitate its subsequent washing. ‘Io determine 
whether the water has been sufficient to decompose the whole of the terchloride, a 
part of the supernatant liquid, after the subsidence of the powder, is to be added to 
a fresh portion of water; and, if a precipitate take place, more water must be added 
to the mixture, so as to obtain the largest possible product of oxychloride. The pre- 
cipitation being completely effected, wash the powder repeatedly with water, until 
this no longer affects litmus, and place it on linen to drain for twenty-four hours. 
The quantity of oxychloride thus obtained will be about three pounds and a half in 
the moist state, or two pounds nine ounces when dry. Assuming it to be this quan- 
tity, mix it with three pounds eleven ounces of cream of tartar in fine powder, and 
add the mixture to two gallons and five pints of boiling water, contained in an iron 
kettle. Concentrate the liquor rapidly until it marks 25° of Baumé’s hydrometer 
for salts, and then filter. By repose the liquor furnishes a crop of very pure crystals, 
which require only to be dried. The mother-waters are treated in the following 
manner. Saturate the excess of acid with chalk, filter, and concentrate to 25°. By 
cooling, a second crop of crystals will be obtained; and by proceeding in a similar 
manner, even a third crop. But these crystals are somewhat colored, and must be 
purified by recrystallization.* 

In relation to the above process, it may be observed that the proportion of oxychlo- 
ride and cream of tartar must be adjusted according to the numbers given, on the 
assumption that the former is dry; but it by no means follows that the whole of the 
oxide should be dried. ‘To proceed thus would be a waste of time. The mode of 
proceeding is to weigh the whole of the moist oxide, and afterwards to weigh a small 
part of it, and ascertain how much this loses in drying. Then, by a calculation, it 
is easy to determine how much the whole of the moist oxide would weigh if dry. 

Tartar emetic is not usually prepared by the apothecary, but made on a large scale 
by the manufacturing chemist. Different processes are pursued in different manu- 
factories; and it is not material what plan is adopted, provided the crystals of the 
antimonial salt are carefully purified. In an extensive manufactory in London, anti- 
mony ash is employed for boiling with the cream of tartar, and it is stated to form 
the cheapest material for making tartar emetic. (Pereira’s Mat. Med.) Mohr prefers 
the use of a moist oxide, prepared by adding gradually an intimate mixture of one 
part, each, of tersulphide of antimony and nitrate of potassium, to a boiling mixture 
of one part of sulphuric acid and two of water. The liquid is boiled down nearly 
to dryness and allowed to cool. The grayish white mass, thus formed, is then 
washed thoroughly with water. The details of this process are given by Soubeiran, 
by whom it is praised, in the Journ. de Pharm., 3e sér., iii. 327. 

Properties, etc. It is in the form of “small, transparent crystals, of the rhombic 
system, becoming opaque and white on exposure to air, or a white, granular powder, 
having a sweet, and afterwards disagreeable metallic taste, and a feebly acid reaction. 
Soluble in 17 parts of water at 15° C. (59° F.) and in 3 parts of boiling water. In- 
soluble in alcohol, which precipitates it from its aqueous solution in the form of a 
crystalline powder. When heated to redness, the salt chars, emits the odor of burnt 
sugar, and leaves a blackened residue of an alkaline reaction. The aqueous solution 
of the salt yields with hydrochloric acid, a white precipitate soluble in an excess of 
the acid; but no precipitate occurs if tartaric acid has been previously added. Ina 
solution of the salt acidulated with hydrochloric acid, hydrosulphuric acid causes an 


* For still another method of preparing tartar emetic, which we omit from want of space, see 
Journ. de Pharm.,, 4e sér., xi. 404, . 
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orange-red precipitate. A dilute solution at once becomes permanently turbid on the 
addition of a little carbonate of potasstum.” U.S. Tartrate of antimony and potas- 
sium was discovered in 1631 by Adrian de Mynsicht. When prepared from the oxy- 
chloride it crystallizes in tetrahedrons. As it occurs in the shops, it is often in the 
form of a white powder, resulting from the pulverization of the crystals. They are 
insoluble in alcohol, but dissolve in proof spirit or wine.* (See Vinum Antimonii.) 
Its aqueous solution slightly reddens litmus, and undergoes decomposition by keep- 
ing. If one-fifth of its bulk of alcohol be added to the water, the decomposition is 
prevented. It is incompatible with acids, alkalies and their carbonates, some of the 
earths and metals, chloride of calcium, and acetate and subacetate of lead. It is 
incompatible also with astringent infusions and decoctions, as of rhubarb, cinchona, 
catechu, galls, etc. ; but these substances, unless galls be an exception, do not render 
it inert, though they lessen its activity to a greater or less extent. 

Characteristics and Tests of Purity. “A one per cent. aqueous solution of 
the salt previously acidulated with acetic acid, should not be clouded by the addi- 
tion of a few drops of test-solution of chloride of barium (sulphate), or of ferro- 
cyanide of potassium (iron and other metals), or of oxalate of ammonium (calcium), 
or of nitrate of silver (chloride). If 1 Gm. of the salt and some pieces of alumi. 
nium wire be added to strong solution of soda (sp. gr. about 1-260), contained in a 
long test-tube, a gas is given off which should not impart any color to filter paper 
wet with test-solution of nitrate of silver, and held over the mouth of the test-tube 
(abs. of more than traces of arsenic).” U.S. Tartar emetic, when pure, exhibits 
its appropriate crystalline form. A crystal or two, dropped into a solution of 
hydrosulphurie acid, will be covered with an orange-colored deposit of tersulphide 
of antimony. “Twenty grains dissolve without residue in an [Imperial] fluid- 
ounce of distilled water [437°5 grains] at 60°; and the solution gives with sul- 
phuretted hydrogen an orange precipitate, which, when washed and dried at 212°, 
weighs 9-91 grains.” Br. Entire solubility in water is not a character belong- 
ing exclusively to the pure salt, for, according to the late Mr. Hennell, tartar 
emetic may contain 10 per cent. of uncombined cream of tartar, and yet be wholly 
soluble in the proper proportion of water. (Phillips.) This being the case, the 
character, given in the Br. Pharmacopeeia, of entire solubility in 21-8 parts of 
water, is not to be depended upon. Mr. Hennell’s method of detecting uncombined 
bitartrate, is to add a few drops of a solution of carbonate of sodium to a boiling 
solution of the antimonial salt. If the precipitate formed be not redissolved, no 
bitartrate is present. 

The impurities found in tartar emetic are uncombined cream of tartar from faulty 
preparation or fraudulent admixture, tartrate of calcium, iron, sulphates, and chlorides. 
The mode of detecting cream of tartar has been indicated above. Tartrate of calcium 
is derived from the cream of tartar, which always contains this impurity. It is apt to 
form on the surface of the crystals of tartar emetic in crystalline tufts, which are 
easily brushed off. Iron is sometimes present, especially when the antimonial salt 
has been prepared from glass of antimony. It is detected by a blue color being 
immediately produced by ferrocyanide of potassium, added after a little acetic acid. 
If the blue color be slowly produced, it may arise from reactions on the iron of the 
ferrocyanide itself. If much iron be present, the solution of the tartar emetic will 
be yellow instead of colorless. According to Serullas, tartar emetic, except when well 
crystallized, and all the other antimonial preparations usually contain a minute pro- 
portion of arsenic, derived from the native tersulphide of antimony, which almost 
always contains this dangerous metal. Subsequently, however, Mr. Thos. Williams 
(P. J. Tr., July, 1874, p. 63) examined a number of samples of various anti- 
monial preparations and found them remarkably free from arsenic. Tartar emetic 
should always be bought by the apothecary in good crystals, in which state the salt 
is pure, or very nearly so, and entirely free from arsenic. Its powder is perfectly 
white; and, when it is yellowish white, iron is probably present. 


* Alcohol precipitates it from its aqueous solution, and Mr. T.S. Wiegand proposes as a method 
of obtaining it in fine powder, to boil an ounce in four times its weight of water, and to pour the 
solution into a pint and a half of 95 per cent. alcohol. (A. J. P., 1858, p. 407.) 
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It has been already stated, in general terms, that tartar emetic in solution is in- 
compatible with acids and alkalies, and with ome of the earths; but this salt is so 
important, that some details in regard to the effects of particular reagents, included 
under these titles, seem to be necessary. Hydrochloric and sulphuric acids, added toa 
solution of the antimonial salt, not too dilute, throw down a white precipitate of ter- 
chloride or subsulphate of antimony, mixed with cream of tartar, which is redissolved 
by an excess of the precipitant. Nitric acid throws down a subnitrate, which is taken 
up by an excess of it. When caustic potassa is added to a tolerably concentrated 
solution, it produces at first no effect, then a precipitate of teroxide, and afterwards 
the solution of this precipitate, if the addition of the alkali be continued. Lime-water 
acts in a weaker solution, and throws down a white precipitate, consisting of the mixed 
tartrates of calcium and antimony. Carbonate of potassium affects still weaker solu- 
tions, throwing down a white precipitate of teroxide ; but this test does not act in solu- 
tions containing less than a quarter of a grain to the fluidounce. Ammonia, both 
pure and carbonated, precipitates a solution of tartar emetic, throwing down the pure 
teroxide. ‘'T'o these reagents may be added infusion of galls, which, when fresh and 
strong, causes a dirty yellowish white precipitate of tannate of antimony. 7 

Medical Properties and Uses. When tartar emetic is given in minute doses to 
the healthy man (gy. 51,), it produces only a slight lessening of the force of the pulse 
and a tendency to increased secretion from the skin. After somewhat larger amounts 
these symptoms are more pronounced and have nausea added to them. If a grain 
be ingested, the nausea and vomiting are usually severe and persistent, and are ac- 
companied by marked prostration, both of the circulation and of the muscular strength. 
Symptoms of acute poisoning by the drug are an austere metallic taste ; excessive nau- 
sea ; copious vomiting ; frequent hiccough ; burning pain in the stomach; colic; fre- 
quent stools and tenesmus; fainting ; small, contracted, and accelerated pulse; cold- 
ness of the skin, and even of the internal organs; difficult and irregular respiration ; 
cutaneous anesthesia; loss of sense; convulsive movements; very painful cramps 
in the legs; prostration, and death. Ten grains is the smallest dose reported to have 
proved fatal. In the lower animals antimony causes symptoms similar to those which 
it produces in man. It has been experimentally proven that the fall of the arterial 
pressure is produced, at least in part, by a direct action upon the heart. The loss of 
muscular power, of reflex activity and of sensibility, are believed to be due to de- 
pression of the spinal centres, and the disturbance of respiration to a direct influence 
upon the nerve centres which preside over that function. The purging and vomit- 
ing are connected with an effort at elimination, the poison escaping through the gas- 
tro-intestinal mucous membrane, as well as through the kidneys. After death from 
antimony, fatty degeneration of the liver, kidneys, and other organs has been found, 
indicating that the poison has a powerful influence upon nutrition. 

The above summary shows that in small doses tartar emetic is powerfully depressant 
to the circulation and stimulant to the secretion of the skin. It has been very largely 
used as a sedative, antiphlogistic, diaphoretic, and expectorant. It is, however, at pres- 
ent much less frequently administered than formerly ; in small doses (gr. =}, to 4), 
mostly associated with saline, alkaline, or diaphoretic remedies, and assisted by co- 
pious dilution, it is still resorted to in febrile complaints, for the purpose of pro- 
ducing perspiration, which is often freely induced, especially if the remedy gives rise 
to nausea. It also proves useful, on many occasions, in the first stages of bronchitis ; 
and with a view to its action in this way, it is conjoined with expectorant remedies. 
In full doses it acts as an emetic, dnd is characterized by certainty, strength, and 
permanency of operation. It remains longer in the stomach than ipecacuanha, pro- 
duces more frequent and longer-continued efforts to vomit, and exerts a more pow- 
erful impression on the system. The nausea and attendant prostration are often 
very considerable. As an emetic its use is indicated where the object is not merely 
to evacuate the stomach, but to agitate and compress the liver and other abdominal 
viscera ; its employment is contraindicated by debility or gastro-intestinal irritability, 
and it is very badly borne by children. By the extension of its action to the duo- 
denum, it often causes copious discharges of bile, and may thus prove useful when 
there is a morbid excess of that secretion. 
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The so called contra-stimulant use of large doses of antimony originated with Dr. 
Rasori, professor of clinical medicine at Milan, who published his views in 1800, 
but has gone entirely out of vogue. The principal diseases in which it was prac- 
tised were pneumonia, pleurisy, bronchitis, and acute rheumatism. The medicine 
was directed in doses, varying from a grain to two grains or more, every two hours, 
dissolved in a small quantity of water; the patient being restricted in the use of 
drinks whilst under its operation. It is stated that, when the remedy is thus given 
in diseases of high action, it seldom produces vomiting, an effect which the author 
of the practice wished to avoid. The power of the system to bear large doses of 
tartar emetic, during the existence of acute diseases, was considered by Rasori to 
depend upon the coexisting morbid excitement, and the capability of bearing them 
was expressed by the term tolerance. 

Externally, tartar emetic is employed as a counter-irritant, mixed with lard, or 
cerate, or in the form of a plaster. (See Unguentum Antimonii and Emplastrum 
Antimonii.) It causes, after a longer or shorter interval, a burning sensation, ac- 
companied by a peculiar and painful pustular eruption. This mode of producing 
counter-irritation is serviceable when a very powerful and persistent effect is desira- 
ble. Care must be taken, when the salt is applied by means of a plaster, that the 
pustular inflammation does not proceed too far; as, in that event, it produces deep 
and very painful ulcerations, dificult to heal. According to M. Guérin, inflamed 
parts exhibit a condition of tolerance to the local effects of tartar emetic, evinced 
by the absence of pustulation. 

Tartar emetic is generally given in solution, and in an amount which varies with 
the object in view in its administration. Its dose as an alterative is from the thirty- 
second to the sixteenth of a grain (0:002—0:004 Gm.); as a diaphoretic or ex- 
pectorant, from the twelfth to the sixth of a grain (0-005-0:01 Gm.); and as a 
nauseating sudorific, from a sixth to a quarter of a grain (0:°01—0-016 Gm.); re- 
peated, according to circumstances, every hour, two, or four hours; as an emetic, 
half a grain (0-03-0:065 Gm.), repeated every fifteen or twenty minutes till it 
vomits; the operation being aided by warm water or chamomile tea. 

Poisoning, The general symptoms of acute tartar emetic poisoning have been 
sufficiently described. In rare cases vomiting and purging do not take place; and, 
when they are absent, the other symptoms are aggravated. Sometimes a pustular 
eruption is produced, like that caused by the external application of the antimonial ; 
as in a case reported by Dr. J. T. Gleaves, of Tennessee. 

The effects of slow poisoning by tartar emetic on inferior animals have been care- 
fully studied by Dr. B. W. Richardson, of London, and Dr. Nevins, of Liverpool. 
All the surfaces absorb the solution of the salt, and the metal is found in all the 
tissues after death, except that of the brain ; but most abundantly in that of the liver. 
The elimination of the poison is effected by all the secreting organs, but especially 
by the kidneys. The tolerance of antimony is attributed by Dr. Richardson to the 
eliminating action of these glands. The pathological appearances are general con- 
gestion, marked fluidity of the blood, and intense vascularity of the stomach and 
sometimes of the rectum, but without ulceration. No other pulmonary lesion occurs 
but simple congestion. (Am. Journ. of Med. Sci., 1857, p. 266.) The general results 
obtained by Dr. Richardson were confirmed by Dr. Nevins. (P. J. Tr., 1857, p. 415.) 

In treating a case of poisoning by tartar emetic, if it be found that the patient has 
not vomited, immediate recourse must be had to tickling the throat with a feather, 
and the use of abundance of warm water. Usually, however, the vomiting is exces- 
sive and distressing ; and here it is necessary to use remedies calculated to decompose 
the poison, and to allay the pain and irritation. Tannic acid should be freely admin. 
istered, in order to form the insoluble and inactive, if not absolutely inert, tannate 
of antimony. A case of poisoning with half an ounce of tartar emetic, successfully 
treated with copious draughts of green tea and large doses of tannin, is reported by 
Dr. S. A. McCreery, of the U. 8S. Navy. (Am. Journ. of Med. Sci., 1853, p. 
131.) To stop the vomiting and relieve pain, laudanum should be given, either by 
the mouth or by injection; and to combat consecutive inflammation, leeches to the 
epigastrium and other antiphlogistic measures may be resorted to. 
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After death from suspected poisoning by tartar emetic, it is necessary to search for 
the poison in the body. ‘The contents of the stomach should be digested in water, 
acidulated with hydrochloric and tartaric acids. The former acid will serve to co- 
aculate organic matter ; the latter to give complete solubility to the antimony. The 
solution obtained, after having been filtered, should be subjected to a stream of sul- 
phuretted hydrogen, which, if tartar emetic be present, will throw down the orange 
red tersulphide of antimony, distinguished from tersulphide of arsenic and all other 
precipitates by forming with hot hydrochloric acid a solution, from which a white 
eurdy precipitate of oxychloride of antimony (powder of Algaroth) is thrown down 
upon the addition of water. Sulphuretted hydrogen is by far the most delicate test 
for tartar emetic. 

Sometimes the antimony is not in the stomach and bowels, and yet may exist in 
other parts, especially in the liver and kidneys, and their secretions. The mode of 
extracting the antimony, recommended by Orfila, is to carbonize the dried viscera with 
pure concentrated nitric acid in a porcelain capsule, to boil the charred mass obtained 
for half an hour with hydrochloric acid, assisted with a little nitric acid, to filter the 
liquor, and introduce it into Marsh’s apparatus. Antimoniuretted hydrogen will be 
formed, which, being inflamed, will deposit the antimony on a cold surface of por- 
celain as a black stain, distinguishable from the similar stain produced by arsenic by 
its slighter volatility, by its forming, with hot hydrochloric acid, a solution which 
affords a white precipitate of oxychloride of antimony when added to water, its in- 
solubility in solution of bleaching powder or chlorinated soda, and its solubility in 
solution of stannous chloride. (See Acidum Arseniosum, p. 41.) 

Reinsch’s process is a good one for separating antimony from the tissues, and was 
first used for that purpose by Dr. Alfred Taylor, of London. The tissues are boiled 
in hydrochloric acid, and a bright slip of copper is immersed in the hot solution, 
The metallic film, deposited on the copper, must be proved to be antimony. This is 
done by Dr. Odling by first boiling the coated copper in a solution of permanganate 
of potassium, with a little excess of potassa, for a few minutes, whereby the antimony 
becomes oxidized and dissolved, and then passing sulphuretted hydrogen through 
the filtered and acidulated solution. The characteristic orange red precipitate of ter- 
sulphide of antimony is produced, which may be tested for antimony as above men- 
tioned. Mr. H. H. Watson has simplified Dr. Odling’s process by dispensing with 
the use of the permanganate of potassium. He subjects the coated copper slip, in a 
tube, to a boiling very dilute solution of caustic potassa, the metal being alternately 
drawn out of and immersed in the solution, by the aid of a copper wire, until the 
whole of the coating is oxidized and dissolved. The solution is then treated as di- 
rected by Dr. Odling. (Med. Times and Gaz., July, 1857, p. 613.) Antimoniu- 
retted hydrogen (evolved either by galvanic processes or from zine and sulphuric 
acid), when passed over sulphur, is decomposed, slowly in diffused daylight, very 
rapidly in sunlight, antimonous sulphide forming, with liberation of hydrogen sul- 
phide. The orange red sulphide can be freed from excess of sulphur by exhaustion 
with bisulphide of carbon. (Jones, Journ. Chem. Sovc., i., 1876.) 

Of. Prep. Syrupus Scillzee Compositus, U. S.; Unguent. Antimonii Tartarati, Br.; 
Vinum Antimoniale, Br.; Vinum Antimonii, U.S. 


ANTIMONIL OXIDUM. U.S., Br. Oxide of Antimony. 
Sb: O33 288. (AN-TI-MO'NI-I OX'I-DUM.) Sb 03; 144, 


Stibium Oxydatum, Oxydum Antimonicum s. Stibicum; Oxyde d’Antimoine, Fr.; Antimon- 
oxyd, G. 
A process for this salt is no longer officinal. Below is that of the Pharm. 1870.* 


* “Take of Sulphuret of Antimony, in very fine powder, four troyounces ; Muriatic Acid eighteen 
troyounces ; Nitric Acid a troyounce and one hundred and twenty grains ; Water of Ammonia a 
Jluidounce and a half ; Water, Distilled Water, each, a sufficient quantity. Introduce the Sulphuret 
into a flask, of the capacity of two pints, and, having added the Muriatic Acid, digest, by means 
of a sand-bath, until effervescence ceases. Then, having removed the flask from the sand-bath, 
add the Nitric Acid gradually ; and, when nitrous acid vapors cease to be given off, and the liquid 
has grown cold, add to it half a pint of Water, and filter. Pour the filtered liquid gradually into 
twelve pints of Water, constantly stirring, and allow the precipitate to subside. Decant the super- 
natant liquid, and wash the precipitate twice by decantation, using, each time, eight pints of Water. 
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“Take of Solution of Chloride of Antimony sixteen fluidounces ; Carbonate of 
Soda sia ounces [avoirdupois]; Water two gallons [Imperial measure]; Distilled 
Water a sufficiency. Pour the Antimonial Solution into the Water, mix thor- 
oughly, let the precipitate settle, remove the supernatant liquid by a siphon, add 
one gallon [Imp. meas.] of Distilled Water, agitate well, let the precipitate sub- 
side, again withdraw the fluid, and repeat the process of affusion of Distilled Water, 
agitation, and subsidence. Add now the Carbonate of Soda previously dissolved 
in two pints [Imp. meas.] of Distilled Water, leave them in contact for half an 
hour, stirring frequently, collect the deposit on a calico filter, and wash with boil- 
ing distilled water until the washings cease to give a precipitate with a solution of 
nitrate of silver acidulated by nitric acid. Lastly, dry the product at a heat not 
exceeding 212°.” Br. 

In the U. 8. 1870 formula the solution of terchloride is prepared as the first step 
of the proceeding; in the British it is taken already formed, as the result of a dis- 
tinct process. When tersulphide of antimony is digested with hydrochloric acid, 
a chemical reaction takes place as follows: Sb,S, + 6HCl = (SbCl,), + (H,S), ; 
the hydrogen of the acid uniting with the sulphur of the antimonial, and escaping 
as sulphuretted hydrogen, while the chlorine and antimony combine to form ter- 
chloride of antimony which is held in solution. The effect of the nitric acid is 
supposed to be to render the oxide whiter, by decomposing any remaining sulphu- 
retted hydrogen, and thus preventing it from contaminating the product. Though 
the result thus far is an aqueous solution of the terchloride, this cannot be diluted 
beyond a certain degree without decomposition. Hence, if largely diluted, as when 
poured into an excess of water, decomposition takes place, and a white powder is 
precipitated, formerly called powder of Algaroth, which is mainly an oxychloride. 
The composition of the powder, however, is not uniform; as it contains more ter- 
oxide, the greater the proportion of water used in the decomposition. The pure 
oxychloride, SbOCI, is formed when the proportion of 4 mols. of water to 1 mol. 
of antimony chloride exists, but with a relatively larger proportion of water the 
average composition of the powder is Sb,O,Cl,, which may be considered as made 
up of (SbOCl), + Sb,O,. The oxychloride is first washed with abundance of water 
to separate adhering hydrochloric acid, and then acted upon by a solution of alkali 
(Ammonia, U. S., Carbonate of sodium, Br.) to decompose the oxychloride, with 
the effect of adding to the amount of teroxide; after which the teroxide only re- 
quires to be washed with water in order to render it pure. The last washing 
separates the chloride of ammonium or of sodium resulting from the decomposition 
of the oxychloride; and the water of this washing is tested, in both formulas, by 
nitrate of silver, until the presence of chlorine ceases to be indicated. 

Properties. Teroxide of antimony is a heavy, grayish white powder, permanent 
in the air, almost insoluble in water, insoluble in alcohol and uitric acid, readily 
soluble in hydrochloric or tartaric acid, or in boiling solution of bitartrate of potas- 
sium. Heated in close vessels it becomes yellow, fuses at a full red heat, and finally 
sublimes in crystalline needles. When cooled from a state of fusion it forms a 
fibrous crystalline mass, of pearl color. Heated in open vessels it suddenly becomes 
red hot, and, by the absorption of oxygen, changes into Sb,O, (antimony antimo- 
nate), which differs from the teroxide in being insoluble in hydrochloric acid, less 
fusible, and not volatile. This oxide is the active ingredient of all the medicinal 
preparations of antimony. “ By dropping its solution in hydrochloric acid into 
water, a white precipitate is formed, which is at once changed to orange by hydro- 
sulphuric acid. A solution of Oxide of Antimony in an excess of tartaric acid 
should yield no precipitate with test-solutions of nitrate of silver (chloride), chlo- 
ride of barium (sulphate), or ferrocyanide of potassium (iron and other metals).”’ 
U.S. It is frequently impure from the presence of the before-mentioned antimonate 


Then transfer it to a muslin filter to drain, and, after the draining is completed, wash it with Water 
until the washings cease to have an acid reaction. Next introduce it into a suitable vessel, and 
subject it to the action of the Water of Ammonia for two hours; at the end of which time transfer 
it to a moistened muslin filter, and wash it with Distilled Water as long as the washings produce 
a precipitate with nitrate of silver. Lastly, dry the precipitate upon bibulous paper with the aid 
of a gentle heat.” U.S. 1870. 
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of antimony, in which case it is not entirely soluble in hydrochloric acid. If it 
contain oxychloride, which it is apt to do from the imperfect action of the alkaline 
solutions employed in its purification, its solution in tartaric acid will be precipi- 
tated by nitrate of silver. When antimonate of antimony is substituted for it, the 
fraud may be detected by the spurious preparation being entirely insoluble in hydro- 
chloric acid. 

Medical Properties. This oxide, which must not be confounded with the 
powder of Algaroth, has the general therapeutic properties of the antimonials. Like 
antimonial powder, it is unequal in its effects, sometimes vomiting, at other times 
being apparently inert. The inequality of action is plausibly explained by the state 
of the stomach as to acidity, the presence of acids giving the medicine activity ; and 
this explanation is confirmed by the experiments of Dr. Osburn, of Dublin, with the 
Dublin oxide. As to the French Codex oxide, prepared by boiling the oxychloride 
with a solution of bicarbonate of potassium, the inequality is attributed by M. Du- 
rand, of Caen, to the presence of more or less terchloride, which is separated with 
difficulty. Objecting to the Codex oxide, M. Durand proposes to prepare the ter- 
oxide by precipitating tartar emetic with ammonia in excess. Thus obtained it con- 
tains no terchloride, and does not vomit. (Journ. de Pharm., 8e sér., ii. 364.) The 
duse of teroxide of antimony is set down as three grains (0:20 Gm.), every two or 
three hours, but the drug should not be employed as a medicine. It was introduced 
into the U. S. Pharmacopoeia, to be used in the preparation of tartar emetic. 

Of. Prep. Antimonium Tartaratum, Br.; Pulvis Antimonialis, Br. 


ANTIMONIL SULPHIDUM. U.S. Sulphide of Antimony. 


Sb2 835 336. (AN-TI-MO'NI-I SUL-PHI/DUM.) Sb, S3; 168. 


[ Antimonii Sulphuretum, Pharm. 1870.] 

‘“‘ Native sulphide of antimony, purified by fusion and as nearly free from arsenic 
as possible.” U.S. ‘ Native sulphide of antimony, Sb,S,, purified from silicious 
matter by fusion, and afterwards reduced to fine powder.” Br. 

Antimonium Nigrum, /r.; Black Antimony. (Prepared Sulphuret of Antimony, Br, 1864.) 
Stibium Sulfuratum Crudum et Levigatum, P. G.; Antimonium Crudum, Stibium Sulfuratum 
Nigrum, Sulfuretum Stibicum; Artificial Sulphuret of Antimony; Antimoine sulfuré, Sulfure d’An- 
timoine, Antimoine cru, F’r.; Schwefelantimon, Schwefelspiessglanz, G.; Solfuro d’Antimonio, Jt.; 
Antimonio crudo, Sp. 

Preparation, etc. The sulphide of antimony of the Pharmacopeeias is obtained 
from the native sulphide, called antimony ore, by different processes of purification ; 
the following being an outline of that generally pursued. The ore is placed in melt- 
ing-pots in a circular reverberatory furnace, and these are made to connect, by means 
of curved earthen tubes, with the receiving pots, situated outside the furnace. This 
arrangement affords facilities for removing the residue of the operation, and allows 
of the collection of the melted sulphide without interrupting the fire, and, conse- 
quently, without loss of time or fuel. In the U. S. Pharmacopeeia it is directed to 
be melted in order to purify it from infusible substances; in the British, to be re- 
duced to fine powder, to fit it for pharmaceutie use. In order to bring it to this 
state, it should be submitted to the process of levigation. (See Creta Preparata.) 

Properties. Sulphide of antimony is mostly prepared in France and Germany. 
It is called, in commerce, antimony, or crude antimony, and occurs in fused conical 
masses, denominated loaves. ‘‘ Steel-gray masses of a metallic lustre and a striated 
crystalline fracture, forming a black or grayish black, lustreiess powder, without odor 
or taste, and insoluble in water or alcohol. When heated, it fuses at a temperature 
below red heat. One part of the powdered sulphide, when boiled with 10 parts of 
hydrochlorie acid, dissolves without leaving more than a slight residue, hydrosul- 
phuric acid being evolved. ‘The solution when added to water gives a white pre- 
cipitate, which is soluble in a solution of tartaric acid. After separation of the pre- 
cipitate by filtration, the filtrate gives an orange red precipitate with hydrosul- 
phuric acid.” US. The quality of the sulphide cannot well be judged of, except 
in mass; hence it ought never to be bought in powder. Arsenic, which is often 
present in considerable quantities, may be detected by the usual tests for that metal. 
(See Acidum Arseniosum, p. 41.) | 
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Composition. The officinal sulphide of antimony is a tersulphide consisting of 
two atoms of antimony 240, and three of sulphur 96 = 336. 

When prepared by pulverization and levigation, it is in the form of an insoluble 
powder, without taste or smell, usually of a dull blackish color, but reddish brown 
when perfectly pure. By exposure to the air, it absorbs, according to Buchner, a 
portion of oxygen, and becomes partially converted into teroxide. 

Medical Properties and Uses. This preparation is very uncertain in its opera- 
tion; being sometimes without effect, at other times, if it meet with acid in the 
stomach, acting with violence by vomiting and purging. The effects attributed to 
it are those of a diaphoretic and alterative; and the principal diseases in which it 
has been used are scrofula, glandular obstructions, cutaneous diseases, and chronic 
rheumatism. It is employed in the United States solely in veterinary practice. The 
dose is from ten to thirty grains (0°65-1:95 Gm.), given in powder or bolus. 

_ Of. Prep. Antimonii Sulphidum Purificatum, U7. S.; Antimonium Sulphuratum ; 
Liquor Antimonii Chloridi, Br. 


ANTIMONIT SULPHIDUM PURIFICATUM. U.S. Purified 
Sulphide of Antimony. 

Sb: S33 336. (AN-TI-MO'NI-I SUL-PHI/DUM PU-RI-FI-CA’/TUM.) Sb S3; 168. 

“Sulphide of Antimony, ten parts; Water of Ammonia, five parts. Reduce 
the Sulphide of Antimony to a very fine powder. Separate the coarser particles 
by elutriation, and, when the finely divided sulphide has been deposited, pour off 
the water, add the Water of Ammonia, and macerate for five days, agitating the 
mixture frequently. Then let the powder settle, pour off the Water of Ammonia, 
and wash the residue by repeated affusion and decantation of water. Finally dry 
the product. by the aid of heat.” U.S. 

This is a new officinal process, which is intended to furnish a black sulphide of 
antimony better fitted for the manufacture of the officinal preparations of anti- 
mony and for internal administration. Copper, a common impurity in the crude 
sulphide, is rendered soluble by the water of ammonia, whilst the subsequent wash- 
ing and decantation effectually remove all soluble impurities. 

Properties. ‘‘ A dark gray powder, odorless and tasteless, and insoluble in water 
or alcohol. It fuses at a temperature below red heat. When boiled with 10 parts 
of hydrochloric acid it is nearly all dissolved, hydrosulphuric acid being evolved. 
The solution when added to water yields a white precipitate, which is soluble in a 
solution of tartaric acid. After separation of the precipitate by filtration, the fil- 
trate gives an orange red precipitate with hydrosulphuric acid.” U.S. 

Tests. ‘If 2 Gm. of the salt be mixed and cautiously ignited, in a porcelain 
crucible, with 8 Gm. of pure nitrate of sodium, and the fused mass boiled with 25 
Gm. of water, there will remain a residue which should be white or nearly so, and 
not yellowish or brownish (abs. of other metallic sulphides). On boiling the filtrate 
with an excess of nitric acid, until no more nitrous vapors are evolved, then dis- 
solving in it 0-1 Gm. of nitrate of silver, filtering again if necessary, and cautiously 
pouring a few drops of Water of Ammonia on top, not more than a white cloud, 
but no red or reddish precipitate should appear at the line of contact of the two 
liquids (abs. of more than traces of arsenic).” U.S. 


ANTIMONIUM SULPHURATUM. U.S., Br. Sulphurated 
Antimony. 
(XN-TI-MO/NI-UM sUL-PHU-RA'TUM.) 

Antimonii Oxysulphuretum, Zond.; Antimonii Sulphuretum Aureum, Ed.; Precipitated Sul. 
phide of Antimony; Stibium Sulfuratum Aurantiacum, P. @.; Sulphur Stibiatum Aurantiacum, 
Sulphur Auratum Antimonii; Golden Sulphuret of Antimony, Golden Sulphur ; Soufre doré d’An- 
timoine, /r.; Goldschwefel, G. ; f 

“Chiefly Antimonious Sulphide [Sb,S,; 8386—SbS,; 168] with a very small 
amount of Antimonious Oxide.” U.S. 

“ Purified Sulphide of Antimony, one part [or four ounces av.]; Solution of Soda, 
twelve parts [or two pints and thirteen fluidounces]; Distilled Water, Diluted Sul- 
phurie Acid, each, a sufficient quantity. Mix the Purified Sulphide of Antimony 
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with the Solution of Soda and thirty parts [or eight pints] of Distilled Water, and 
boil the mixture over a gentle fire, for two hours, constantly stirring, and occasionally 
adding distilled water so as to preserve the same volume. Strain the liquid imme- 
diately through a double muslin strainer, and drop into it, while yet hot, Diluted Sul- 
phuric Acid so long as it produces a precipitate. Wash the precipitate with hot 
Distilled Water until the washings are at most but very slightly clouded by test- 
solution of chloride of barium; then dry the precipitate and rub it to a fine 
powder.” U.S. 

“Take of Black Antimony ten ounces [avoirdupois]; Solution of Soda four pints 
and a half [Imperial measure]; Diluted Sulphuric Acid, Distilled Water, of each, 
a sufficiency. Mix the Black Antimony with the Solution of Soda, and boil for two 
hours with frequent stirring, adding Distilled Water occasionally to maintain the same 
volume. Strain the liquor through calico, and, before it cools, add to it by degrees 
the Diluted Sulphuric Acid till the Jatter is in slight excess. Collect the precipitate 
on a calico filter, wash with Distilled Water till the washings no longer precipitate 
with chloride of barium, and dry at a temperature not exceeding 212°.” Br. 

There are three preparations containing antimony and sulphur, viz.: the amorphous 
precipitated antimonious sulphide, Sb,S,, which while orange red in color corresponds 
to the black native sulphide; a reddish brown mixture known as “ kermes min- 
eral,” which contains both antimonious sulphide and oxide, and has an average 
composition (Sb,S,), + Sb,O, ;* and the golden sulphide, which is antimonic sul- 
phide, Sb,S,, and is obtained by decomposing sulph-antimoniates like Schlippe’s salt 
(SbS,Na,) by the addition of a strong mineral acid. 


* ANTIMONIL OxysuLpHuRETUM. U.S. 1870. Oxysulphuret of Antimony. Kermes Mineral, 
Kermes mineral was officinal in 1870. The following is the process. ‘Take of Sulphuret of Anti- 
mony, in very fine powder, a troyounce ; Carbonate of Sodium twenty-three troyounces ; Water six- 
teen pints. Dissolve the Carbonate of Sodium in the Water previously heated to the boiling point, 
and, having added the Sulphuret of Antimony, boil for an hour. Then filter rapidly into a warm 
earthen vessel, cover this closely, and allow the liquid to cool slowly. At the end of twenty-four 
hours, decant the supernatant liquid, drain the precipitate on a filter, wash it with boiled water 
previously allowed to become cold, and dry it without heat. Lastly, preserve the powder in a well- 
stopped bottle, protected from the light.” U.S. 

Though very long in use as a medicine, and much employed on the continent of Europe, it 
was only recently that this preparation was admitted into the U.S. Pharmacopeeia, having been 
superseded by the precipitated sulphide, which was supposed to have very similar if not identical 

roperties. 

r Ralbhes mineral, according to Thenard, may be obtained by treating the tersulphide of antimony 
in three ways; Ist with a boiling solution of the carbonated alkalies, 2d with a boiling solution of 
the caustic alkalies, and 3d with the carbonated alkalies at a red heat. These several processes give 
brown powders, which vary in their shade of color, and which, though usually considered as iden- 
tical, differ in composition. The kermes obtained by means of the carbonated alkalies in solution 
is an oxysulphide, that is, a compound of hydrated tersulphide of antimony with the teroxide; 
while the product, when either the caustic alkalies in solution or the carbonated alkalies at a red 
heat are used, is essentially a hydrated tersulphide, though containing occasionally a little oxysul- 
phide. It is the first of these methods that was adopted in the U.S. process of 1870. It is in fact 
the formula of Cluzel (see U. S. D., 11th ed., p. 926), and is substantially that of the French Codex 
of 1837. 

The rationale of the formation of kermes by this process is as follows. A portion of the carbonate 
of sodium is converted, by a transfer of carbonic acid, into caustic soda and sesquicarbonate. By 
a double decomposition taking place between a part of the tersulphide of antimony and the caustic 
soda, sulphide of sodium and teroxide of antimony are formed. ‘The undecomposed portion of the 
tersulphide then dissolves in the solution of sulphide of sodium, and the teroxide in that of the 
remaining carbonate of sodium. ‘The tersulphide and teroxide, being both more soluble in these 
menstrua hot than cold, precipitate together as the liquid cools, and constitute this variety of 
kermes. Thus obtained it is light, velvety, of a dark reddish purple color, brilliant in the sun, 
and of a crystalline appearance. It consists, according to M. Henry, jun., of tersulphide of anti- 
mony 62°5, teroxide 2774, water 10, and soda a trace; proportions which correspond most nearly 
with two mols. of tersulphide, one of teroxide, and six of water. From the presence of so large a 
proportion of teroxide of antimony in this variety of kermes, it must be far more active than the 
other kinds, and ought, therefore, to be preferred for medical use. 

Kermes, when obtained by means of the caustic alkalies, may be formed by the use of either 
potassa or soda. When the former alkali is selected, it may be prepared by boiling, for a quarter 
of an hour, two parts of the tersulphide of antimony with one part of caustic potassa dissolved in 
twenty-five or thirty parts of water, filtering the liquor, and allowing it to cool; whereupon the 
kermes precipitates. In this process one portion of the tersulphide, by reacting with a part of 
the potassa, gives rise to teroxide of antimony and sulphide of potassium. A second portion dis- 
solves in the solution of sulphide of potassium formed, and a third forms an insoluble compound 
with a part of the teroxide. The remainder of the teroxide unites with the undecomposed potassa, 
forming a compound, which, being but sparingly soluble, is only in part dissolved. The hot filtered 
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The first of these is obtained by dissolving the powdered native sulphide in caustic 
potash solution with the aid of heat and then adding to this solution, which contains 
the antimony combined as potassium antimonite and sulph-antimonite, sulphuric acid, 
when a reddish precipitate is formed which dries to a reddish brown powder. 

The second is obtained by boiling the native sulphide or the red amorphous sul- 
phide just described with sodium carbonate, and then allowing the compound to settle 
out from the hot filtered liquid as it cools. 

The third is obtained by first forming a sulph-antimoniate by boiling finely powdered 
antimonious sulphide and caustic soda with sulphur (or carbonate of sodium and 
chalk instead of the caustic soda), and then adding the solution of this to dilute 
hydrochloric or sulphuric acid, when yellow Sb,S, separates according to the re- 
action— 

2(SbS,Na, -+ 9H,0) ai 3H,SO, oe 3Na,SO, +. Sb,S, + 3H,S + 18H,0. ; 

Properties of the Precipitated Sulphide of Antimony. (Su/phurated Anti- 
mony, U.S., Br.) “ A reddish brown, amorphous powder, odorless and tasteless, and 
insoluble in water and in alcohol. When heated with 12 parts of hydrochloric acid, 
it is nearly all dissolved with evolution of hydrosulphurie acid. The residue, after 
having been washed and dried, burns, on the application of a flame, with the char- 
acteristic odor of sulphur, and should Jeave not more than a scanty ash. On drop- 
ping a solution of Sulphurated Antimony in hydrochloric acid into water, a white 
precipitate is produced, which, after washing and drying, should weigh not less than 
85 per cent. of the sulphide. The liquid filtered from this precipitate yields an 
orange red precipitate with hydrosulphuric acid. Distilled Water boiled with Sul- 
phurated Antimony, filtered and acidulated with hydrochloric acid, should be ren- 
dered not more than slightly opalescent by test-solution of chloride of barium (limit 

39 a y 1s e y ° ° 

of sulphate).” U.S. Water in which this preparation has been boiled, should not 
yield a white precipitate with oxalate of ammonium. The non-action of this test 
shows the absence of lime. When pure, precipitated sulphide of antimony is com- 
pletely soluble in a hot solution of potassa; but, as it is found in commerce, a white 
matter is usually left undissolved. When boiled with a solution of cream of tartar, 
about 12 per cent. of teroxide is dissolved ; but, according to H. Rose, this method 
of determining the proportion of the teroxide cannot be relied on. Exposed to heat 
it takes fire, and burns with a greenish blue flame, giving off sulphurous acid; while 
the metal remains behind in the state of a grayish oxide. 

The London precipitated sulphide of antimony, as analyzed by Mr. Phillips, con- 
sisted, in the 100 parts, of tersulphide 76:5, teroxide 12, and water 11:5; propor- 
liquor, therefore, contains this compound dissolved in water, and tersulphide of antimony dissolved 
in the solution of sulphide of potassium. By refrigeration, the tersulphide in a hydrated state 
falls down, free or nearly free from teroxide, this latter being still held in solution by means of the 
caustic alkali. 

Kermes may be obtained by the third method, that is, in the dry way, by the use of the car- 
bonated alkalies at a red heat. If carbonate of potassium* be selected, the process is as follows. 
Rub together two parts of tersulphide of antimony and one of carbonate of potassium, fuse the 
mixture in a crucible by a red heat, reduce the fused mass to powder, boil it with water, and strain. 
As the strained liquor cools the kermes is deposited. The rationale of its formation is nearly the 
saine with that of the formation of the second variety of kermes. An inferior kermes, prepared in 
the dry way, and intended for use in veterinary medicine, is directed in the French Codex of 1837 
to be prepared by fusing together, well mixed, 500 parts of tersulphide of antimony, 1000 of car- 
bonate of potassium, and 30 of washed sulphur, reducing the fused mass to powder, and boiling it 
with 10,000 parts of water. The liquor, upon cooling, lets full the kermes, which must be washed 
with care and dried. 

Kermes mineral is an insipid, inodorous powder, of a purplish brown color, and soft and velvety 
to the touch. By the action of air and light it gradually becomes lighter colored, and at last yel- 
lowish white. It is readily and wholly dissolved by hydrochloric acid, with escape of hydrosul. 
phurie acid gas, and is partly soluble in a hot solution of potassa, leaving a residue soluble in 
tartaric acid. It is sometimes adulterated with ferric oxide. In Paris, in 1849, a number of the 
shops contained a spurious kermes of very handsome appearance, which was little else than this 
oxide. Kermes mineral first came into use as a remedy in France about the beginning of the last 
century. Its mode of preparation was possessed as a secret by a French surgeon named La Ligerie. 
In 1720, the recipe was purchased by the French government and made public. Its remedial prop- 
erties are considered above. 





* According to the researches of M. A. Terreil (Journ. de Pharm., 4e sér., xix. 131), carbonate of potassium if 
absolutely pure will not yield kermes by the moist way, but by the dry way will give a larger yield than will 
carbonate of sodium. 
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tions corresponding nearly with five mols. of tersulphide, one of teroxide, and fifteen 
of water. It usually contained a portion of pentasulphide, as shown by the action 
of hydrochloric acid, which, when heated with this antimonial, forms the terchloride 
with disengagement of sulphur. (Gmelin’s Handbook, iv. 989.) Its active ingredi- 
ent is the teroxide ; and, in reference to its presence, the London College called the 
preparation oxysulphuret of antimony. The Edinburgh College named it incorrectly 
golden sulphuret of antimony ; this name being properly applicable to the precipi- 
tate produced by the sole action of acids, and not to that obtained by the action of 
acids and refrigeration conjointly. . 

Sulphurated Antimony, in the British Pharmacopeeia, is defined to be “ sulphide 
of antimony, Sb,S,, with a small and variable amount of oxide of antimony, Sb,O,,” 
and is described as “an orange red powder, readily dissolved by caustic soda, also 
by hydrochloric acid with the evolution of sulphuretted hydrogen and the separa- 
tion of a little sulphur. Boiled in water with acid tartrate of potassium, the result- 
ing solution is precipitated orange red with sulphuretted hydrogen. Sixty grains of 
this preparation, dissolved in hydrochloric acid and dropped into water, give a white 
precipitate, which, when washed and dried, weighs about fifty-three grains.” Br. 
Mr. Wm. Tilden (P. J. Tr., Dec. 1870, p. 443) asserts that the officinal (Br.) test is 
not satisfactory, because, if a little too much hydrochloric acid be present, a portion 
of the antimony will remain in solution as the chloride ; and proposes the following 
substitute. ‘ Fifty grains, moistened with nitric acid, then dried and heated to 
redness, give a white residue weighing about forty-five grains.” Mr. John Moss 
asserted, before the London Pharmaceutical Society, that the British process always 
yields a dark reddish or reddish brown powder; but that the kermes mineral, in 
English commerce, is golden yellow or yellowish red, and must be prepared by some 
other method. He was confirmed in both statements by Profs. Redwood and Att- 
field; the latter explaining that the officinal kermes contains the tersulphide, the 
commercial the pentasulphide of antimony. 

Medical Properties. Precipitated sulphide of antimony (sulphurated antimony) 
is alterative, diaphoretic, and emetic. It is, however, an uncertain medicine, and is 
very little used. In combination with calomel and guaiac (Plummer’s pill), it 
was formerly employed in secondary syphilis and cutaneous eruptions. (See Pilule 
Antimonit Compositx.) During its use the patient should abstain from acidulous 
drinks. Its dose as an alterative is from one to two grains given twice a day, in the 
form of pill; as an emetic, from five grains to a scruple. 

Kermes mineral, when prepared by means of the carbonated alkalies in the moist 
way, contains between two and three times as much teroxide as the precipitated 
sulphide, and is a more active preparation, to be used in a smaller dose. 

Golden sulphide acts like kermes mineral, but is much weaker, and must be given 
in a larger dose. 

Of. Prep. Pilulee Antimonii Composite, U.S.; Pilula Hydrargyri Subchloridi 
Composita, Br. 


APOCYNUM. U.S. Apocynum. [Canadian Hemp.] 
(A-POG'Y-NUM.) 

“The root of Apocynum cannabinum. Linné. (Wat. Ord. Apocynacex.)” U.S. 

Chanvre du Canada, F’r.; Canadische Haufwurzel, @. 

Gen. Ch. Calyx five-parted, the lobes acute. Corolla bell-shaped, five-cleft, 
hearing five triangular appendages in the throat opposite the lobes. Stamens five, 
inserted on the wery base of the corolla. /ilaments flat, shorter than the arrow- 
shaped anthers, which converge round the ovoid, obscurely two-lobed stigma, and 
are slightly adherent to it by their inner face. Style none. Stigma large, ovoid, 
slighthy twe-lobed. Fruit of two long slender follicles. Gray’s Manual. 

There are two indigenous species of this genus, A. cannabinum, L., and A. an- 
drosemifolium, L., of very similar general aspect. Both plants abound in a milky 
juice, and have a‘tough fibrous bark, which, by maceration, affords a substitute for 
hemp. From this circumstance the common name has been derived. | 

In the officinal species the stem and branches are upright or ascending, termi- 
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nated by erect and close, many-flowered cymes, which are usually shorter than the 
leaves, and the corolla has nearly erect lobes, with the tube not longer than the 
lanceolate divisions of the calyx. In A. androseemifolium the branches are diver- 
gently forked, the cymes loose and spreading, the open bell-shaped corolla with 
revolute lobes and a tube much longer than the ovate-pointed divisions of the calyx. 
The two plants grow together, although A. cannabinum seems to be proportion- 
ately more common in the West, and frequently they are gathered indiscriminately 
by the herbalists. A. androseemifolium was formerly included in the U.S. secon- 
dary list. 

The root of A. cannabinum is horizontal, five or six feet in length, about one- 
third of an inch thick, dividing near the end into branches which terminate 
abruptly, of a yellowish brown color when young, but dark chestnut when old, of a 
strong odor, and a nauseous, somewhat acrid, permanently bitter taste. The in- 
ternal or ligneous portion is yellowish white, and less bitter than the exterior or corti- 
cal part. ‘ Long, cylindrical, somewhat branched, one-fourth to one-third of an 
inch (6 to 8 m.m.) thick, pale brown, longitudinally wrinkled and transversely 
fissured ; brittle; fracture short, white ; the bark rather thick; the wood porous, 
spongy, with delicate, medullary rays and a thin pith; inodorous; taste bitter, 
disagreeable.” U.S. The fresh root, when wounded, emits a milky juice, which 
concretes into a substance resembling caoutchouc. In the dried state, it is brittle 
and readily pulverized, affording a powder like that of ipecacuanha. Dr. Knapp 
found it to contain a bitter principle, extractive, tannin, gallic acid, resin, wax, 
caoutchoue, fecula, lignin, and a peculiar active principle which he proposed to call 
apocynin. (Am. Med. Review, iii. 197.) Dr. Griscom, by a subsequent analysis, 
obtained similar results, with the addition of gum. The root yields its virtues to 
water and alcohol, but, according to Dr. Griscom, most readily to the former. 
Prof. J. U. Lioyd noticed a white, tasteless, crystalline, waxy precipitate, formed 
in a fluid extract of A. cannabinum. 

Medical Properties and Uses. Apocynum (or, as it is frequently improperly 
called, Indian Hemp) is powerfully emetic and cathartic, sometimes diuretic, and, 
like other emetic substances, promotes diaphoresis and expectoration. It produces 
much nausea, diminishes the frequency of the pulse, and appears to induce drowsiness 
independently of the exhaustion consequent upon vomiting. The disease in which 
it has been found most beneficial is dropsy. From fifteen to thirty grains (1-1:95 
Gm.) of the powdered root will generally produce copious vomiting and purging. 
The decoction is a more convenient form for administration. It may be prepared 
by boiling half an ounce of the dried root in a pint and a half of water to a pint, 
of which from one to two fluidounces (30-60 C.c.) may be given twice or thrice 
daily, or more frequently. The watery extract, in doses of three or four grains 
(0:20-0:26 Gm.), three times a day, will generally act on the bowels. 


APOMORPHIN 4 HYDROCHLORAS. U.S. Hydrochlorate of Apo- 
morphine. 
(AP-0-MOR-PHI'/NZ HY-DROQ-CHLO/RAS.) 

C1; Hi; NOz, HCl; 303°4. : Cs4 Hiz NOs, HCl; 303°4. 

Apomorphine, Fr.; Apomorphin, G@. 

“The hydrochlorate of an artificial alkaloid prepared from morphine. It should 
be kept in small well-stopped vials, in a dark place.” U. S. 

Apomorphine was discovered by Dr. Matthiessen and Mr. C. A. Wright. It is 
prepared by heating morphine in a closed tube with a great excess of hydrochloric 
acid for two or three hours to the temperature of 140° and 150° C. The contents 
of the tube are then dissolved in water, an excess of the bicarbonate of sodium 
added, and the precipitate exhausted with ether or chloroform. On the addition to 
the solution of a very small quantity of hydrochloric acid, crystals of the chloride 
of apomorphine form. The process is one of dehydration; the morphine part- 
ing with one molecule of water, the formula of apomorphine being C,,H,,NOQ,. 
Apomorphine may also be made by the action of hydrochloric acid upon codeine, 
and it is affirmed that the best method in practice is that of HE. Mayer, in which 
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morphine is treated with a solution of chloride of zine, at 120° C. (Berichte Deutsch. 
Chem. Gesell., Berlin, 1871, iv. 121.) According to Prof. Gubler (Ann. de 
Thérap., 1874), it is very closely allied to the alkaloid of Sanguinaria Canadensis. 

Properties. Hydrochlorate of apomorphine is usually in ‘“ minute, colorless, or 
grayish white, shining crystals, turning greenish on exposure to light and air, odor- 
less, having a bitter taste, and a neutral or faintly acid reaction. Soluble in 6°8 
parts of water and in 50 parts of alcohol at 15° C. (59° F.) ; slowly decomposed by 
boiling water or boiling alcohol; almost insoluble in ether or chloroform, and should 
it impart color to either of these liquids, it should be rejected, or it may be purified 
by thoroughly agitating it with either liquid, filtering, and then rapidly drying the salt 
on bibulous paper, in a dark place. The aqueous solution, on gentle warming, rapidly 
turns green, but retains a neutral reaction. Solution of bicarbonate of sodium, 
added to an aqueous solution of the salt, throws down the white, amorphous alka- 
loid, which soon turns green on exposure to air, and forms a bluish green solution 
with alcohol, a purple one with ether or pure benzol, and a violet or blue one with 
chloroform. Addition of test-solution of nitrate of silver to an aqueous solution of 
the salt produces a white precipitate insoluble in nitric acid, but instantly reduced to 
metallic silver by water of ammonia.” U.S. The alkaloid is colored dark red b 
nitric acid and rose-red by ferric chloride, changing to violet, and finally black on 
exposure. he aqueous and alcoholic solutions are at first colorless, but change 
rapidly to greenish, finally becoming deep emerald-green in color. This change in 
color is probably due to oxidation, and it has been noticed that the solution on stand- 
ing loses its power: for this reason it is best not to keep the solution, but to make it 
as wanted. According to Max Quehl and H. Koehler, apomorphine is precipitated 
from its solutions greenish by tannic acid, lemon-yellow by picric acid, bluish white, 
and turning to sap-green on boiling, by sulphate of copper, purplish by chloride of 
gold, white, turning to blackish violet on boiling, by ferridcyanide of potassium, 
blood-red by iodine in solution of iodide of potassium, the precipitate disappearing 
on boiling, white and curdy by sulphocyanate of potassium. (A. J. P., 1873, p. 
166.) With bichromate of potassium and concentrated sulphuric acid it turns a 
dark red; with the potassium salt alone, a deep yellow orange; with neutral chloride 
of iron, an amethyst color. 

Medical Properties and Uses. Apomorphine was first brought forward as a 
prompt and safe emetic by Dr. Gee. It has the great advantages of smallness of 
dose and freedom from irritating properties, so that it can be used hypodermically. 
When from 5, to 45 of a grain (0:004—0-006 Gm.) of it is injected under the 
skin of a man, in from 5 to 20 minutes free emesis usually occurs; the dose may be 
repeated at intervals if necessary. The effects upon the general system are usually 
not marked ; but in some cases very alarming syncopal symptoms have been pro- 
duced, and death is said to have resulted from ;; of a grain (0:004 Gm.) in a feeble 
adult, worn out with chronic bronchitis and emphysema. (Med. Rec., 1877, p. 664.) 
According to Harnack, young children bear the remedy very badly. Apomorphine 
has also been used to some extent as a sedative expectorant in the earlier stages of 
acute bronchitis. As an emetic, it has been employed in narcotic poisoning, to dis- 
lodge foreign bodies from the cesophagus, in suffocative catarrh, ete. Very alarming 
symptoms have followed the use of a solution which has undergone change, and 
fresh solution only should be administered. Under no circumstances should more 
than + grain (0-016 Gm.) be given at a dose, indeed, except in the strongest adults 
and in narcotic poisoning, not more than =4, of a grain (0-006 Gm.). 


AQUZE. U.S. Medicated Waters. 
(A/QUA—a'kwé.) 
Aquez Destillate; Distilled Waters, #.; aux distillées, Hydrolats, /r.; Destillirte Wasser, @. 
Under this head are included, in the U. S. Pharmacopeeia, all preparations consist- 
ing of water holding volatile or gaseous substances in solution, many of which were 
formerly obtained by distillation, and some of which still continue to be so. They 
include the preparations formerly specially designated as “Distilled Waters,” having 
been made by distilling water from plants or parts of plants containing volatile oil. 
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The Distilled Waters, as thus defined, hold a much more prominent position in the 
pharmacy of Kurope, particularly of continental Europe, than in that of the United 
States; and a great deal of thought and elaborate investigation has been bestowed 
there upon the various conditions calculated to furnish the best products in the most 
convenient method. It would be doing injustice to the subject not to give it a dis- 
tinct consideration in a work like the present, though its relative want of importance 
with us will render our remarks comparatively brief. 

Many vegetables impart to water distilled from them their peculiar flavor, and 
more or less of their medical properties. The Distilled Waters chiefly used are those 
prepared from aromatic plants, the volatile oils of which rise with the aqueous va- 
por, and are condensed with it in the receiver. But, as water is capable of holding 
but a small proportion of the oil in solution, these preparations are generally feeble, 
and are employed chiefly as pleasant vehicles or corrigents of other medicines. 

In the preparation of the Distilled Waters, dried plants are sometimes used, be- 
cause the fresh are not to be had at all seasons; but the latter, at least in the instance 
of herbs and flowers, should be preferred if attainable. Flowers which lose their 
odor by desiccation may be preserved by incorporating them intimately with one- 
third of their weight of common salt, and in this state afford Distilled Waters of 
delicate flavor. Some pharmacists prefer to employ the salted flowers in certain 
instances, believing that the waters distilled from them keep better than when pre- 
pared from the fresh flowers. Mr. C. R. Tichborne has discovered a method of 
preserving flowers, which is said to answer even better than the use of salt. It con- 
sists simply in immersing the fresh flowers in glycerin, which preserves them with 
all their aromatic properties wholly unimpaired. The flowers, as of the elder, rose, 
and orange, should be gathered after full expansion, and packed firmly in wide- 
mouthed bottles or jars, but without crushing them. The glycerin is then to be 
poured on until it covers them, and the vessel closed. Mr. Tichborne has kept 
flowers in this way for two years, and at the end of that time procured from them 
distilled waters, of which the perfume has equalled that of the waters prepared from 
recent flowers. It is not necessary that the glycerin should be perfectly pure; but 
it should be without smell. (P. J. Jr., 2d ser., vii. 135.) 

The idea at one time prevailed, to a considerable extent, that Waters kept better 
distilled from dried herbs than from fresh; and the opinion was true in regard to 
those prepared with the defective alembics of former times, and by a naked fire; but 
experiment has sufficiently established the fact, that, with a suitable apparatus, and 
a regular heat, the fresh herbs yield products which, while they have a more agree- 
able odor of the plant, keep quite as well as those from dried herbs. (Journ. de 
Pharm., Mai, 1861, p. 359.) 

It is necessary to observe certain practical rules in conducting the process of dis- 
tillation. When the substance employed is dry, hard, aud fibrous, it should be me- 
chanically divided, and macerated in water fora short time previous to the operation. 
The quantity of materials should not bear too large a proportion to the capacity of 
the alembic, as the water might otherwise boil over into the receiver. ‘The water 
should be brought quickly to the state of ebullition, and continued in that state till 
the end of the process. Care should be taken to leave sufficient water undistilled 
to cover the whole of the vegetable matter; lest a portion of the latter, coming in 
contact with the sides of the vessel, might be decomposed by the heat, and yield 
empyreumatic products. Besides, when the operation is urged too vigorously, or 
carried too far, a slimy matter is apt to form, which adheres to the sides of the still 
above the water, and is thus exposed to igneous decomposition. To obviate these 
disadvantages, the heat may be applied by means of an oil-bath, regulated by a 
thermometer, or of a bath of solution of chloride of calcium, by which any tempera- 
ture may be obtained between 100° ©. (212° F.) and 132-2°C. (270° F.), according 
to the strength of the solution ; or, when the process is conducted upon a large scale, 
by means of steam introduced under pressure into a space around the still. To 
prevent the disagreeable effects of charring, and the excessive empyreumatic odor 
frequently noticed in distilled waters, caused by the solid contents of the still coming 
into direct contact with the heated bottom, we have devised an expedient which 
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prevents the herb from touching the bottom, and yet permits the water and steam 
to have free access to all parts of it. (See Pharmaceutical Still under Hxtracta.) A 
hemispherical No. 12 sieve of copper with a loosely-fitting lid and 
handle is filled with the herb and placed in the water in the still. 
If the bottom of the still be flat or nearly so, the rounded bottom 
of the cage must have a very slight point of contact, and thus 
charring will be prevented. A convenient mode of applying heat 
by steam, is by means of a coil of leaden tube placed in the bottom 
of the still, having one end connected with a boiler, and the other 
passing out beneath or at the side, and furnished with a stop-cock, 
by which the pressure may be increased, or the condensed water drawn off at will. 
If any volatile oil float upon the surface of the Distilled Water, it may be separated.* 
From a series of experiments made in Paris in reference to the best mode of ap- 
plying heat, it was concluded that, as regards the great majority of aromatics, the 
direct application of steam was preferable, because the Distilled Waters prepared by 
means of it have a freshness of aroma that is wanting in the others, are always free 
from the odor of the still, are much more limpid, are less apt to deposit mucilagi- 
nous matter, and keep better ; but that exceptions to the general rule are afforded 
by bitter almonds, cherry-laurel leaves, mustard, and horse-radish, in all of which the 
oil does not pre-exist in the plant, but is formed upon contact with water; by woods, 
barks, and roots, the tissue of which cannot be sufficiently penetrated by steam ; and 
by roses. (Journ. de Pharm., Mai, 1861, p. 364.) Later experiments have led to 
the conclusion that even these substances are most advantageously treated by dis- 
tillation with steam; and that, in fact, there is no exception to the general rule. 
But, however carefully the process may be conducted, the Distilled Waters pre- 
pared from plants always have at first an unpleasant smoky odor. They may be 
freed from this by exposure for a short time to the air, before being enclosed in 
well-stopped bottles, in which they should be preserved. When long kept, a viscid 
ropy matter is apt to form in them, and they become sour. This result has been 
ascribed to other principles, which rise with the oil in distillation, and promote its 
decomposition. To prevent this decomposition, rectified spirit is sometimes added 
to the water employed in the distillation. But this addition is inadequate, and is 
in fact injurious, as the alcohol by long exposure to the air undergoes the acetous 
fermentation. A better plan is to redistil the Waters. When thus purified, it is 
said that they may be kept for several years unchanged. . 
Robiquet considered the mucosity which forms in Distilled Waters to be the result 
of a vegetative process, for which the presence of air is essential. He has found 
that, so long as the water is covered with a layer of essential oil, it undergoes no 
change; but that the oil is gradually altered by exposure to the air, and, as soon as 
it disappears, the water begins to be decomposed. He states that camphor exercises 
the same preservative influence over the Distilled Waters by resisting the vegetation, 
and that those in which the odor of camphor is developed keep better on that ac- 
count, Finally, he has observed that the more Distilled Water is charged with 
volatile oil, the more abundant is the mucosity when it has begun to form. Robiquet 
unites with Henry and Guibourt, and with Virey, in recommending that all these 
Waters, when intended to be kept for a considerable time, should be introduced, im- 
mediately after distillation, into bottles of a size proportionate to the probable con- 
sumption of the water when brought into use; and that the bottles should be quite 
filled, and then sealed or otherwise well stopped, so as entirely to exclude the air. 
It is best that they should be small, and be closed with well-fitting glass stoppers. 
Thus treated, the Waters may be preserved without change for many years. (Journ. 
de Pharm., xxi. 402.) We have frequently noticed microscopic plants belonging 
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* This direction is generally given; but, in a communication to the Pharmaceutical Society of 
England, Mr. Haselden recommends the excess of oil to be well shaken with the water, and the 
whole to be transferred to the stock vessel, where it may be allowed to rest, and the oil to separate. 
He thinks the water keeps better when thus treated; and the full strength is always insured. The 
stock vessel he prefers made of stoneware, and furnished with a tap placed two inches from the 
bottom, whereby the water may be drawn off clear when wanted for the ordinary shop bottles; the 
oil rising to the top, or sinking to the bottom, according to its sp. gr. (P. J. 7r., xvi. 14, 15.) 
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to the Confervoidex in the Distilled Waters contained in shop bottles standing on 
the shelves in the dispensing room, and if it be desired to keep Distilled Waters, the 
only sure way is to destroy the spores and prevent the admission of fresh ones b 
placing the bottles filled to the lip with the Distilled Water into a bath of boiling 
water, and when thoroughly heated, corking and sealing.* 

Another mode of preparing the Distilled Waters is to substitute the volatile oil, 
previously separated from the plant, for the plant itself in the process. This mode 
is directed in the British Pharmacopoeia, in several instances. It is said to afford a 
more permanent product than the preceding, but does not always preserve the flavor 
of the plant. 

In relation to most of the aromatic waters, the U.S. Pharm. formerly directed 
that water should be impregnated with the volatile oil by trituration with carbonate 
of magnesium, and subsequently filtered. This was by far the most simple and easy 
process. The resulting solution is nearly pure and permanent, and is perfectly 
transparent, the carbonate of magnesium being separated by the filtration. Car- 
bonate of magnesium is preferable to the pure earth; as the latter sometimes gives 
a brownish color to the liquid, and requires to be used in larger proportion. But 
both these substances are dissolved in minute quantities, and are apt to occasion a 
slight flocculent precipitate. They may also possibly prove injurious by decompos- 
ing certain substances given in very small doses, as salts of the alkaloids, bichloride 
of mercury, and nitrate of silver. The object of the magnesia or its carbonate is 
simply to enable the oil to be brought to a state of minute division, and thus pre- 
sented with a larger surface to the action of the solvent. Precipitated phosphate 
of calcium has been used as a substitute for carbonate of magnesium, but this has 
been shown to be slightly soluble in water and also objectionable. W.S. Thompson, 
of Washington, D.C., suggests the use of absorbent cotton as being free from all of 
these objections, and his views have been substantially adopted by the Committee 
of Revision of the present Pharmacopeia.. A very good way to make medicated 
waters when a volatile oil is directed, is that proposed by Percival, which is to heat 
the water required, pour it in a bottle and add the oil, cork tightly, shake occasionally 
until cool, then pour off and filter; this secures a medicated water free from foreign 
substances, and a saturated solution ; most oils being more soluble in hot than in cold 
water. According to Mr. Robert Warington, this object may be better accomplished 
by porcelain clay, finely powdered glass, or pumice stone, which are wholly insoluble 
(Chem. Gaz., March, 1845, p. 113); and the London College employed finely 
powdered silica for the purpose. Chalk and sugar answer the same end; but the 
latter, by being dissolved with the oil, renders the preparation impure. The Dublin 
College prepared its Waters by agitating an alcoholic solution of the oil with dis- 
tilled water, and filtering. They consequently contained alcohol, and were liable 
to the objection, already mentioned, against the medicated waters thus impregnated. 
They were, besides, feeble in the properties of their respective oils. In the prepara- 
tion of the aromatic waters by these processes, it is very important that the water 
should be pure. The presence of a sulphate causes a decomposition of the oil, re- 
sulting in the production of sulphuretted hydrogen and a carbonate; and the aro- 
matic properties are quite lost. (See A. J. P., xix. 303.) Hence the propriety of 
the officinal direction to employ distilled water. 

The Distilled Waters are liable to contain various metallic impurities, derived 

* It is of some importance to know the proportion which the aromatic submitted to distillation 
ought to bear to the amount of Distilled Water obtained. The following statement upon this point, 
based upon experiments, is contained in the Journ. de Pharm. (Mai, 1861, p. 367). Fresh aro- 
matic plants requiring one part of the plant for one of product, wormwood, black cherry, scurvy- 
grass, hyssop, cherry-laurel, lavender, balm, mint, peach-leaves, roses, and sage ;—fresh and dry 
aromatics requiring one part of the plant to two of product, bitter almonds, orange-flowers, meli- 
lot, horseradish, elder, and tansy ;—dry and very aromatic plants requiring one part to four of 


product, angelica, green anise, juniper berries, chamomile, canella, cascarilla, fennel, sassafras, 
linden flowers, and valerian. 

+ Mr, Haselden prefers the process of distillation from the aromatic itself in the instances of dill, 
caraway, fennel, cinnamon, and pimento, which are not apt to afford to the distilled water such 
matter as may cause it to become sour; but he prefers trituration for peppermint, spearmint, and 
pennyroyal waters. He advises, however, that these waters should not be filtered, but prepared 
in quantity, allowed to settle, and drawn off as wanted. (?.J. 77., xvi. 14, 15.) 
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from the vessels in which they are prepared or preserved. The metallic salts which 
have been found in them are those of iron, zine, copper, and lead. With ferrocy- 
anide of potassium, iron will give a blue color, zinc and lead white precipitates, and 
copper a rose color followed by chestnut brown. Sulphide of sodium causes with 
the salts of iron, copper, and lead, a brown discoloration more or less deep, followed 
by precipitates varying from brown to black; with those of zinc, a white precipitate. 
The Distilled Waters may be freed from these impurities by animal charcoal, pre- 
viously well purified. The charcoal should be strongly shaken, eight or ten times 
in the course of a day, with the impure Water, which should then be allowed to 
rest, and the next day be filtered. Five grains of the charcoal will be sufficient for 
a gallon of the Distilled Water. (Journ. de Pharm., Nov. 1862, p. 416.) The 
volatile oils may be recovered from the Waters containing them, or at least may be 
transferred to a spirituous menstruum, by mixing olive oil with the water, adding 
a little solution of potassa so as to form a soap, and a consequent emulsion with the 
liquid, and then neutralizing by an avid. The fixed oil will rise to the surface, 
bringing the volatile oil along with it. The latter may then be separated from the 


former by agitation with alcohol. (T. B. Groves, P. J. Tr., Feb. 1864.) 


AQUA. U.S., Br. Water. 
H;, O;3 18. (A-QUA—A’kwa.) HO; 9. 


‘“‘ Natural water in its purest attainable state.” U.S.“ Natural water, the purest 
that can be obtained, cleared, if necessary, by filtration.” Br. 

Aqua communis, P.G@.; *Ydwp, Gr.; Eau, Fr.; Wasser, G.; Acqua, Jt.; Agua, Sp. 

Water has always been included in the U. S. Pharmacopeeia, on account of its 
great importance as a medical and pharmaceutical agent. It was not admitted into 
the officinal lists of the British Pharmacopeeias until 1839, when it was first recog- 
nized by the Edinburgh College. It is more or less concerned in almost all the 
changes which take place in inorganic matter, and is essential to the growth and 
existence of living beings, whether animal or vegetable. In treating of a substance 
of such diversified agency, our limits will allow of a sketch only of its properties and 
modifications. We shall speak of it under the several heads of pure water, common 
water, and mineral waters. 

Pure Water. Water, in a pure state, is a transparent liquid, without color, 
taste, or smell. Its sp. gr. is assumed to be unity, and forms the term of comparison 
for that of solids and liquids. A cubic inch of it, at the temp. of 15:5° C. (60° F.), 
weighs very nearly 252°5 grains. In the metric system the weight of 1 C.c. 
of distilled water taken at 4° C. (39:2° F.) is made equal to 1 gramme, the 
unit of weight in this system. It is compressible to a small extent, as was proved 
first by Canton, and afterwards, in an incontestable manner, by Perkins. Reduced 
in temp. to 0° C. (32° F.), it becomes a solid or ice, with the sp. gr. 0°9175 (Dufour, 
Comptes-Rendus, Juin, 1860); and raised to 100° C. (212° F.), an elastte fluid 
called steam. In the latter state its bulk is increased nearly 1700 fold, and its sp. 
gr. so far lessened as not to be much more than half that of atmospheric air. At 
the temp. of 4° ©., or 39-2° F-., its density is at the maximum; and consequently, 
setting out from that point, it is increased in bulk by being either heated or cooled. 
It has the power of dissolving more or less of all gases, including common air, the 
constituents of which are always present in natural water. It uniformly exists in 
the atmosphere, in the form of invisible vapor, even in the driest weather. 

Water consists of two atoms of hydrogen 2, and one of oxygen 16 =18; or, in 
volumes, of two volumes of hydrogen and one volume of oxygen condensed into two 
volumes of aqueous vapor or steam. On these data, it is easy to calculate the sp. 
gr. of steam; which will be 0:0693 (sp. gr. of hydrogen) + 0:5528 (half the sp. 
gr. of oxygen) = 0°6221. 

Common Water. By reason of its extensive solvent powers, water, in its natu- 
ral state, must be more or less contaminated with foreign matter. Thus, it becomes 
variously impregnated, according to the nature of the strata through which it perco- 
lates. When the foreign substances present are in so small an amount as not mate- 
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rially to alter its taste and other sensible qualities, it constitutes the different varie- 
ties of common water. 

There are almost innumerable shades of difference in common water, as obtained 
from different localities and sources ; but all its varieties may be conveniently arranged 
under the two heads of soft and hard. A soft water is one which contains but in- 
considerable impurities, and which, when used in washing, forms a lather with soap. 
By a hard water is understood a variety of water which contains calcareous or mag- 
nesian salts, or other impurities, through which it curdles soap, and is unfit for 
domestic purposes. Tincture of soap is a convenient test for ascertaining the quality 
of water. In distilled water it produces no effect; in soft water, only a slight opal- 
escence ; but in hard water, a milky appearance. The milkiness is due to the forma- 
tion of an insoluble compound between the fatty acids of the soap and the lime or 
magnesia of the foreign salt. 

The most usual foreign substances in common water, besides oxygen and nitrogen, 
and matters held in a state of mechanical suspension, are carbonic acid, sulphate and 
carbonate of calcium, and chloride of sodium (common salt). Carbonic acid is de- 
tected by lime-water, which produces a precipitate before the water is boiled, but not 
afterwards, as ebullition drives off this acid. The presence of sulphate of calcium 
is shown by precipitates being produced by nitrate of barium, and, after ebullition, 
by oxalate of ammonium. The former test shows the presence of sulphuric acid, 
and the latter, after boiling the water, indicates lime not held in solution by carbonic 
acid. Carbonate of calcium, when held in solution by an excess of carbonic acid, 
may be detected by boiling the water, which causes it to precipitate; but, even after 
ebullition and filtration, the water will‘retain enough carbonate of calcium to give a 
precipitate with acetate of lead; carbonate of calcium being itself to a minute extent 
soluble in water. Nitrate of silver will produce a precipitate, if any soluble chloride 
be present; and, ordinarily, the one present may be assumed to be common salt. 
Arsenic in minute quantity has been found in water used as drink. At Whitbeck, 
in Cumberland, England, the inhabitants employ, both as drink and for culinary pur- 
poses, a water holding enough arsenic in solution to be quite sensible to tests, without 
any known injurious consequence. (Chem. News, 1860, p. 128.) 

Dr. Clark has proposed to purify hard water, when the hardness arises from bicar- 
bonate of calcium, by a process which he calls /iming. This consists in adding to 
the water sufficient lime-water to convert the bicarbonate into the very sparingly 
soluble carbonate. This procedure renders the water soft, and gets rid of all the lime, 
except that in the minute portion of carbonate dissolved. The merit of this process 
consists chiefly, not in the removal of lime, but in preventing the formation of organic 
matters, principally confervee, the decomposition of which renders the water offensive 
and unwholesome. Dr. Clark’s process has been for some time in successful operation 
on the water obtained by boring, at the Plumstead water-works, near Woolwich. (P. 
J. Tr., June, 1856.) River water containing the usual amount of calcareous 
matter, if allowed to stagnate in open reservoirs, in the summer, will become con- 
taminated with myriads of microscopic plants and animals. ‘This change is pre- 
vented, according to Dr. Clark, by his peculiar treatment, which deprives the living 
organism of the nutriment, derived from loosely combined carbonic acid. 

The oxygen and nitrogen present in natural waters are not usually in the same 
proportion as in atmospheric air; the oxygen in atmospheric air amounting to about 
20 per cent. in volume, while the usual gaseous mixture, expelled from fresh water 
by boiling, contains 32 per cent. (See table on page 219.) 

Common water is also divided into varieties according to its source. Thus, we 
have rain, snow, spring, river, well, lake, and marsh water. 

Rain and snow water are the purest kinds of natural water. Rain water, to be 
obtained as pure as possible, must be collected in large vessels in the open fields, at 
a distance from houses, and some time after the rain has commenced falling ; other- 
wise it will be contaminated with the dust which floats in the atmosphere, and with 
other impurities derived from roofs. The rain water of large cities contains nitro- 
genized organic matter, as shown by the odor produced by burning the residue left 
after the water has been evaporated. 
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Rain water ordinarily contains atmospheric air, and, according to Liebig, a little 
nitric acid, the amount of which is increased when the rain descends during a storm. 
M. Chabrier states as the result of his observations, that rain water contains either 
nitrous or nitric acid, the one or the other predominating according to the condition 
of the weather; the nitrous acid being relatively in excess in mild weather, but the 
nitric when the rain is attended with tempestuous winds. (Journ. de Pharm., Janv. 
1872, p. 42.) According to an analysis, made by M. Martin, of rain water which 
fell at Marseilles during a violent storm, 1000 parts by weight contained 0-004 of 
chlorine and 0-003 of ammonia. Nota trace of iodine or of nitric acid was discovered. 
Boussingault has ascertained that the rain which falls in towns contains considerably 
more ammonia than that which falls in the country. Thus the rain of Paris was 
found by him to contain three or four parts of ammonia per million ; while that col- 
lected in a mountainous region, contained about four-fifths of one part only in a 
million. The average results of Mr. J. B. Lawes and Dr. J. H. Gilbert give one 
part of ammonia to the million of rain water. Snow water has a peculiar taste, which 
was supposed to depend on the presence of air more oxygenated than that of the at- 
mosphere; but in point of fact it contains no air, and this accounts for its vapid 
taste. Rain and snow water is sufficiently pure for most chemical operations. 

Spring water (aqua fontana) depends entirely for its quality on the strata 
through which it flows; being purest when it passes through sand or gravel, or 
where the prevailing rock formation is granitic. On the contrary, where the forma- 
tion is limestone, the water will, because of the carbonic acid gas dissolved in it, 
take up the carbonate of lime and become what is called a hard water. It almost 
always contains a trace of common salt, and generally other impurities, which vary 
according to the locality of the spring. 

River water (aqua fluvialis) is, generally speaking, less impregnated with saline 
matter than spring water, because made up in considerable part of rains; while its 
volume bears a larger proportion to the surface of its bed. It is, however, much 
more apt to have mechanically suspended in it insoluble matters, of an earthy 
nature, like clay and silt, which impair its transparency. It is frequently rendered 
more sightly by being run through porous stone, carbon, or sand filter. The coarse 
particles are by this filtration removed ; but any sewage or other very finely divided 
organic material is not removed, so that-such clean filtered water may be a very 
deadly poison. 

Well water, like that from springs, is liable to contain various impurities. Asa 
general rule, the purity of the water of a well will be in proportion to its depth and 
the constancy with which it is used. Well water in large cities always contains a 
large amount of impurity, both organic and inorganic, the result of sewage contami- 
nation. Dr. R. D. Thomson found 147°6 grs., per Imperial gallon, of impurity in 
a well in London. (P. J. Tr., 1856, p. 27.) The presence of nitrates in water pre- 
vents the formation of organic beings, even after it has been long kept. Artesian 
or overflowing wells, from their great depth, generally afford a pure water. 

Lake water cannot be characterized as having any invariable qualities. The water 
of most of the lakes in the United States is pure and wholesome. 

Marsh water is generally stagnant, and contains vegetable remains undergoing 
decomposition. It is unwholesome, and ought never to be used internally. 

All water which is exposed to the air dissolves a quantity of oxygen and nitro- 
gen, which is determined by the laws of gaseous absorption. It is indeed upon this 
dissolved oxygen that the life of water-breathing animals depends. In every pure 
water the proportion between the dissolved nitrogen and oxygen is found to be con- 
stant, and it is represented by the following numbers :—oxygen 34:91, and nitrogen 
65-09 per cent.: 1000 C.c. of pure water, such as rain water, when saturated dissolves 
17-95 C.c. of air. If the water be rendered impure by the introduction of organic 
matter undergoing oxidation, the proportion between the dissolved oxygen and ni- 
trogen becomes different, owing to the oxygen having been partly or wholly used 
for the oxidation of this material. This is clearly shown in the following analysis 
made by Miller of the dissolved gases contained in Thames water collected at various 
points above and below London. 
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This table shows that whereas the pure water at Kingston contains the normal 
quantity of dissolved oxygen, the ratio of nitrogen to oxygen increases in a very 
rapid rate as the river water becomes contaminated with London sewage, but that 
this ratio again shows signs of a return to the normal at Erith. 

Hence it is clear that an analysis of the gases dissolved in water may prove of 
much help in ascertaining whether the water is pure or whether it has been con- 
taminated with putrescent organic matter. Indeed, Miller concludes that whenever 
the proportion between dissolved oxygen and nitrogen rises to more than 1 to 2 
the water is unfit for drinking purposes. (Roscoe and Schorlemmer, 7ireatise on 
Chem., i. 245.) 

The second class of dissolved impurities are inorganic salts, even rain water wash- 
ing some of these out of the atmosphere. It invariably contains ammoniacal salts, 
chloride of sodium, and various organic germs. In towns the rain water also 
contains a larger proportion of nitrates than that falling in the country. It is, 
however, the spring waters especially which contain the largest amount of mineral 
matter in solution. The salts which most commonly occur in solution in spring 
water are: (1) The carbonates of calcium, magnesium, iron, and manganese, dis- 
solved in an excess of carbonic acid. (2) The sulphates of calcium and magnesium. 
(3) Alkaline carbonates, chlorides, sulphates, nitrates, or silicates. 

Spring waters which issue from considerable depths, or which originate in vol- 
canic districts, are always hotter than the mean annual temperature of the locality 
where they come to the surface. 

The term Agua, in the U.S. and Br. Pharmacopeeias, may be considered as 
designating any natural water of good quality which answers well for cooking, and 
does not curdle soap. Upon the addition of nitrate of barium, nitrate of silver, or 
oxalate of ammonium, its transparency is but slightly affected; and, upon being 
evaporated to dryness, it leaves but an inconsiderable residue. 

“ A colorless, limpid liquid, without odor and taste at ordinary temperatures, and 
remaining odorless while being heated to boiling, of a perfectly neutral reaction, 
and containing not more than 1 part of fixed impurities in 10,000 parts. 

“The transparency or color of Water should not be affected by hydrosulphuric 
acid or sulphide of ammonium (abs. of metallic impurities). On heating 100 C.c. 
of Water, acidulated with 10 C.c. of diluted sulphuric acid, to boiling, and adding 
enough of a dilute solution of permanganate of potassium (1 in 1000) to impart 
to the liquid a decided rose-red tint, this tint should not be entirely destroyed by 
boiling for five minutes (abs. of more than traces of organic or other oxidizable 
matters).” U.S. 

Water should never be kept in leaden cisterns, on account of the risk of its dis- 
solving a small portion of lead. This risk is greater in proportion to the softness 
and purity of the water; for it is found that the presence of a minute proportion of 
saline matter, as for example of sulphate of calcium, protects the water from the 
slightest metallic impregnation. The chlorides are not protective; as they give rise 
to chloride of lead, which is slightly soluble. The protection has been ascribed to 
an insoluble film on the surface of the lead, formed by the decomposition of the saline 
matter. Upon this principle is based a plan of protection by Dr. Schwartz, of Breslau, 
who proposes to fill leaden pipes through which water is conducted with a strong 
solution of an alkaline sulphide, which forms a perfectly insoluble coating of sulphide 
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(sulphuret) of lead, said to be quite impermeable by the water afterwards introduced. 
(Chem. News, Sept. 26, 1863, p. 157.) <A coating of zinc has been employed for 
protecting the surface of iron pipes and reservoirs against the action of water, but 
has failed. Experiment has shown that the water becomes impregnated with the 
salts of both metals. (Jbid., April 5, 1862, p. 188.) * 

A very important class of dissolved impurities as made up of organic compounds. 
This organic matter may be derived from a vegetable source, such as leaf-mould and 
the decomposition products of wood, in which case it is practically harmless, or it 
may be derived from animal sources, in which case it almost always proves a serious 
impurity. 

The careful observations of students of public health leave no doubt that a num- 
ber of epidemic diseases, especially cholera and typhoid fever, are often contracted . 
and spread by means of drinking water, contaminated with germs of disease from 
excreta and general sewage. This impure water may be clear and may have filtered 
through considerable distances of soil, and yet may contain these poisonous germs. 
Now nitrogen is one of the characteristic constituents of animal matter as contrasted 
with vegetable matter, relatively few forms of which contain it, and those are of a 
character not likely to be found in natural waters. Hence, if water should be im- 
pregnated with animal matter, this would be indicated by the presence of nitrogen 
in solution, either in the form of albumen or albuminous matter, if the animal 
matter in the water is still unchanged, or, if the animal matter has undergone 
oxidation, in the form of ammonia or nitrous or nitric acid. 

There is, therefore, to be determined in the examination of a water with reference 
to this presence of organic nitrogenous matter, (1) the ammonia, (2) the unchanged 
albuminous matter, which, as it is changed into and determined as ammonia, is called 
“ albuminoid ammonia,” (3) the nitrates and nitrites present. 

The ammonia is first determined by distilling the water made alkaline with car- 
bonate of sodium as long as the distillate carries enough ammonia to be recognized 
by Nessler’s solution. For this purpose the distillate is collected successively in 
volumes of 50 C.c. and the amount of ammonia in each of these separate distillates 
determined. The smallest quantity of ammonia will produce a yellow color, the 
tint of which is to be compared with that obtained from the Nessler solution treated 
with a standard sal ammoniac solution. | 

After the free ammonia has been distilled off, a solution of caustic soda and per- 
manganate of potash is added and the distillation is continued. Another portion of 
ammonia now comes off, owing to the action of the permanganate on the nitrogenous 
organic matter. The amount of ammonia thus obtained is determined and is tabulated 
as ‘‘albuminoid ammonia,” because albumen is one of the bodies which is decomposed 
in this way. 

Instead of this method proposed by Wanklyn and Chapman, another process de- 
scribed by Frankland and Armstrong is often used. In this case, the water having 
been evaporated, the dry residue is submitted to an organic combustion analysis, 
which gives the “organic nitrogen” and the “organic carbon,” and the ratio of these 
gives an indication as to the presence of albuminous matter rich in nitrogen. If 
the amount of albuminoid nitrogen indicated by either of these processes exceed 
0-15 parts for one million of water, the latter should be rejected as a drinking 
water. In some large towns, however, the surface well waters have shown albu- 


* Experiments by M. Roux, pharmaceutist of the marine at Rochefort, made by order of the 
naval authorities, have satisfactorily shown that reservoirs of iron coated with zinc are attacked 
with. great facility by water contained in them, which becomes more or less impregnated with both 
metals in the state of oxides and salts, and especially with those of zinc, to such a degree as to 
render such vessels improper as recipients of water for drinking. Of the different kinds of water 
tried, distilled water deprived as far as possible of atmospheric air produced least effect ; next in 
degree of action was spring water; still more energetic was distilled water containing carbonic acid 
furnished by the earthy bicarbonates of the water submitted to distillation; and more powerful 
than all was river water containing common salt. (Journ. de Pharm. et Chim., 4e sér., i. 99.) 

t This solution is prepared as follows. 35 Gm. of potassium iodide and 13 Gm. of mercuric 
chloride (corrosive sublimate) are dissolved in about 800 C.c. of hot water, and then a saturated 
solution of mercuric chloride is gradually added until the precipitate formed ceases to redissolve. 
100 Gm. of caustic potash are then dissolved in the liquid, and the cold solution is diluted to one 
litre and is allowed to deposit any undissolved matter. 
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minoid nitrogen to the amount of 0-3 to 0:8 parts per million. Such waters are 
little better than sewage. The free ammonia, moreover, should not exceed 0-08 parts 
per million, or the water must be considered as containing sewage contamination. 

The nitrates and nitrites present can be estimated in another portion of the water 
by reducing these acids to ammonia by means of the hydrogen evolved from aluminium 
or zinc-dust in presence of causti¢ alkalies. 

The determination of chlorine is also frequently of great importance, for although 
mineral waters may be rich in chlorides, ordinary well waters or river waters, which 
are the chief sources of supply, will not contain much chlorine unless they have 
been contaminated. Both urine and sewage may contribute this chlorine, as they 
are highly charged with common salt. As a rule it may be said that water contain- 

-ing more than two grains of chlorine per gallon must be looked upon with suspicion, 
unless some good reason for the presence of common salt can be assigned. 

MrnerAL Waters. When natural spring waters are so far impregnated with 
foreign substances as to have a decided taste, and a peculiar operation on the econ- 
omy, they are called mineral waters. These are convenicntly arranged under the 
heads of carbonated, alkaline, sulphuretted, saline (including magnesian, chalybeate, 
and chlorinated ), and silicious. 

1. Carbonated waters are cold, and are characterized by containing an excess of 
carbonic acid, which gives them a sparkling appearance, and the power of reddening 
litmus paper. These waters frequently contain the carbonates of calcium, magnesium, 
and iron, which are held in solution by the excess of carbonic acid. The waters 
of Seltzer, Spa, Apollinaris, and Pyrmont in Europe, and of the sweet springs in 
Virginia, belong to this class. For Artificial Carbonic Acid Water, see page 224.) 

2. Alkaline waters contain a larger quantity of bicarbonate of sodium, as well as 
common salt and Glauber’s salt. These are sometimes warm, such as the springs at 
Ems and Vichy, but generally cold. The Gettysburg spring water is of this class. 

3. Sulphuretted waters are such as contain ‘sulphuretted hydrogen, and are dis- 
tinguished by the peculiar fetid smell of that gas, and by yielding a brown precipi- 
tate with the salts of lead or silver. Examples of this kind are the waters of Aix 
la Chapelie and Harrogate in Europe, and those of the white, red, and salt sulphur 
springs in Virginia. 

4, Saline waters are those, the predominant properties of which depend upon 
saline impregnation. The salts most usually present are the sulphates and carbonates 
of sodium, calcium, and magnesium, in which latter case the name magnesian is 
given to them ; the presence of the chlorides of these alkalies giving the class chlo- 
rinated waters, which reach their maximum concentration in sea waters ; whilst the 
presence of ferrous salts makes another class, the chalybeate. Among magnesian 
waters may be mentioned those of Friedrichshall, Hunyddi Janos, and Epsom ; 
among chalybeate waters, those of Tunbridge and Brighton in England, of Pyrmont, 
Wiesbaden, and Spa on the continent, and of Bedford, Pittsburg, and Brandywine 
in the United States. Potassa is occasionally present, and lithia has been detected 
by Berzelius in Carlsbad, and other salt springs of Germany, and is also found in 
some American spring waters. Czesia and rubidia have also been detected in certain 
mineral waters, such as the Diirkheim and Baden-Baden waters, in the former of 
which these elements were first discovered by Bunsen. Bromine is found in the 
saline at Theodorshalle, in Germany, as also in the salt wells of Western Pennsyl- 
vania, Ohio, and West Virginia. The mineral springs at Saratoga contain a small 
proportion of iodine and bromine. The principal saline waters are those of Seidlitz 
in Bohemia, Cheltenham and Bath in England, and Harrodsburg and Saratoga in 
the United States. 

5. Silictous waters are those in which the saline contents consist chiefly of alka- 
line silicates, such as the hot spring waters of Iceland and the geysers of Fire-hole 
Basin and Gardiner’s River, Yellowstone National Park, U.S. 

In the Appendix will be found a list of analyses of noted mineral spring waters, 
classified as far as possible under the above heads. 

The following analyses serve to show the differences between a good potable water 
and one which is totally unfit for drinking. (Roscoe & Schorlemmer, Chemistry, 
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i, p. 254.) No. 1, the water supplied by the Manchester corporation from the 
Derbyshire hills; No. 2 is a surface-well water recently used for drinking purposes 
in a manufacturing town, although little better than effluent sewage : 








No.1. Goop WarTER. No. 2. Bap WATER. 

Parts per Grains per Parts per Grains per 

million. gallon. million. gallon. j 
Total Bold Steisecses acess Whedesevateecnten 63°0 4-4 530° 371 
Nitrogen, as nitrites and nitrates.. 0°25 0017 7°8 0546 
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Sea Water. English Channel. Ina thousand grains. Water 964-744 grs.; 
chloride of sodium 27-059; chloride of potassium 0-765; chloride of magnesium 
3:667; bromide of magnesium 0:029; sulphate of magnesium 2°296; sulphate of 
calcium 1:407; carbonate of calcium 0-033. Total 1000 ers. (Schweitzer.) The 
proportion of chloride of sodium is from 36 to 37 parts in 1000 in the ocean, at a 
distance from land. Its amount is small in the interior of the Baltic. It is per- 
ceived that bromine is present in very minute amount; 100 pounds of sea water 
yielding only 33 ers. of this element. According to Balard, iodine exists in the 
water of the Mediterranean; but it has not been detected in the water of the ocean, 
the bromine being supposed to mask its presence. Beside these ingredients, others 
are alleged to exist in minute proportion in sea water; as fluorine by Dr. G. Wilson; 
lead, copper, and silver by MM. Malaguti, Durocher, and Sarzeau; and iron and 
manganese by M. Uziglio. Anterior to Wilson’s researches, Mr. Middleton and 
Prof. Silliman, jun., had inferred the existence of fluorine in sea water, from its 
presence in marine animals. The lead and copper above mentioned were found in 
certain fuci only; the silver in the sea water itself. The presence of silver in sea 
water has been rendered probable by Mr. F’. Field, by a comparative analysis of the 
same copper sheathing, when new, and after having been on a vessel for many years. 
The old sheathing was always found to contain more silver than the new (Chem. 
Gaz., March 2, 1857); and the observations of Mr. Field have been subsequently 
confirmed by others. Schweitzer’s analysis gives a small proportion of carbonate 
of calcium; but Bibra could not detect any. Dr. John Davy’s examinations of 
sea water show that carbonate of calcium does not exist at a great distance from 
land, except in very minute proportion, but becomes quite evident at a distance of 
from fifty to a hundred miles from coasts. Borie acid has been found by Mr. 
Veatch in the sea water on the coast of California. (See A.J. P., 1860, p. 330.)* 

Sea water, filtered, and charged with five times its volume of carbonic acid, forms, 


* The following analysis of sea water, taken at 2 leagues from Fécamp, on the coast of France, 
merits special notice from the care with which it was made, and the large quantity operated on. 
The sp. gr. was 17026, at 57° F. 








Gaseous Contents. In one kilog. In one litre. | Solid Contents. In one kilog. In one litre. 
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ot RIL VTEC ACI os tebepisccsanes traces traces Phosphate of magnesium......... 0°00046 0°00047 
Solid Contents. ers. ers. (ammoniaco-magne- 

Chloride of potassium.............«. 0°09763 010019 | ALES PaeeeePe aces rae, signs signs 
ch BOUIUM pceisesevaeartess 26:09300 26'78913 | Carbonate of calcium.............0 0°13600 © "13959 
ft Ligne ek Ses 0°00042 0:00043 ak: MALNESIUM.......008 traces traces 
SS AMMONIUM... .ccceeeee 0:00178 0°00183 4g TPO .da.twopteeteevens 000021 0°00021 
MagnesiumM .......0006 3719300 3°27700 a Manganese........... signs signs 

Todide.of sodium 5.) excess secet cst 0°(60920 000944. hoStliciG Acid cccuvs.tscaecde<dees cisoomee ss 001420 0°01457 

Bromide of sodium.............ecee 0°10605 (RIOSS2c COLSR MIG. MALOL Aves. ckecadaceseys tact signs ~ signs. 
ae MALNCSIUM......ecccee 0 03084 0:03163 TRO JWRUTRT ivetsdaies. ssenvtserentereecte 966°50646 991-91577 

Sulphate of calcium................. 0°90170 0°925410 —_— 

Sy potassium....... ores 0:00919 0:00943 Total... ......000eceeesees eoveeess-1000°'00000  1026°30000 





(Journ. de Pharm. et de Chim., 4e sér., i. 381, 1865.) 
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according to Pasquier, a gentle purgative, which keeps very well, and is not dis- 
agreeable to take. The dose is from half a pint to a pint. 

By freezing, sea water is almost entirely freed from saline matter, the ice being 
nearly pure water. It is obvious that the unfrozen water contains much more than 
its ordinary proportion of salts; and this is one of the methods of concentrating this 
and other saline solutions. 

Medical Properties of Water. Water is a remedy of great importance. When 
taken into the stomach, it acts by its temperature, by its bulk, and by being absorbed. 
When of the temperature of about 15:5° C. (60° F.), it gives no positive sensation 
either of heat or cold; between 15°5° ©. (60° F.) and 7:2° C. (45° F.), it creates 
a cool sensation; and below 7:2° C. (45° F.), a decidedly cold one. Between 
15:5° C. (60° F.) and 37:7° C. (100° F.), it relaxes the fibres of the stomach, 
and is apt to produce nausea, particularly if the effect of bulk be added to that of 
temperature. By its bulk and solvent powers, it allays irritation by diluting the 
acrid contents of the stomach and bowels, and favoring their final expulsion; and 
by its absorption, it promotes the secretion of urine and cutaneous transpiration. 

Water, externally applied as.a bath, is also an important remedy. It may act by 
its own specific effect as a liquid, or as a means of modifying the heat of the body. 
It acts in the latter way differently, according to the temperature at which it may 
be applied. When this is above 36:1° C. (97° F.), it constitutes the vapor or hot 
bath; when between 36:1° C. (97° F.) and 29°4° ©. (85° F.), the warm bath; 
between 29-4° C. (85° F.) and 18°3° C. (65° F.), the tepid bath; and between 
18°3° C. (65° F.) and 0° C. (82° F.), the cold bath. 

The general action of the vapor bath is to accelerate the circulation, and produce 
profuse sweating. It acts locally on the skin, by softening and relaxing its texture. 
In stiffness of the joints, and in various diseases of the skin, it has often proved 
beneficial. 

The hot bath, like the vapor bath, is decidedly stimulant. By its use the pulse 
becomes full and frequent, the veins turgid, the face flushed, the skin red, and the 
respiration quickened. If the temperature be high, and the constitution peculiar, 
its use is not without danger; as it is apt to produce a feeling of suffocation, violent 
throbbing in the temples, and vertigo with tendency to apoplexy. When it acts 
favorably, it produces profuse perspiration. 

The warm bath, though below the animal heat, nevertheless produces a sensation 
of warmth; as its temperature is above that of the surface. It diminishes the fre- 
quency of the pulse, renders the respiration slower, lessens the heat of the body, and 
relaxes the skin. It cannot, therefore, be deemed a stimulant. By relieving certain dis- 
eased actions and states, accompanied by morbid irritability, it often acts as a soothing. 
remedy, producing a disposition tosleep. It is proper in febrile exanthematous diseases, 
in which the pulse is frequent, the skin hot and dry, and the general condition charac- 
terized by restlessness. It is contraindicated in diseases of the head and chest. 

The tepid bath is not calculated to have much modifying influence on the heat of 
the body. Its peculiar effects are to soften and cleanse the skin, and to promote in- 
sensible perspiration. 

The cold bath acts differently according to its temperature and manner of appli- 
eation, and the condition of the system to which it is applied. When of low tem- 
perature and suddenly applied, it acts primarily as a stimulant, by the sudden and 
rapid manner in which the heat is abstracted ; next as a tonic, by condensing the 
living fibres; and finally as a sedative. It is often useful in diseases of relaxation 
and debility, when practised by affusion or plunging. But it is essential to its efh- 
cacy and safety, that the stock of vitality should be sufficient to create, immediately 
after its use, those feelings of warmth and invigoration, included under the term 
reaction. In febrile diseases the use of the cold bath, as advocated by Currie, has 
been recently viewed with much success. For a discussion of this practice the 
reader is referred to the last edition of H. C. Wood’s Treatise on Therapeutics. 

Cold water is frequently applied as a sedative in local inflammations, and as a 
means of restraining hemorrhage. Its use, however, is scarcely admissible in inflam- 
mations of the chest. 
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Pharm. Uses. Water is used in a vast number of preparations, either as a men- 
struum, or as a means for promoting chemical action by its solvent power. 

Off. Prep. Aqua Destiilata. 

Carsponic Actp WATER, or Soda Water (so called), (Aqua acidula simplicior, 
F. P.; Hau gazeuse simple, Fr.; Kohlensiiwre- Wasser, G.), which was formerly offi- 
cinal in the U. 8. Pharmacopeeia, consists of water highly charged with carbonic 
acid. Water is found to take up its volume of this gas under the pressure of the 
atmosphere; and Dr. Henry ascertained that precisely the same volume of the com- 
pressed gas is absorbed under a higher pressure. From this law, the bulk taken up 
is constant, the quantity being different in proportion as there is more or less driven 
into a given space. As the space occupied by a gas is inversely as the compressing 
force, it follows that the quantity of the acid forced into the water will be directly 
as the pressure. A double pressure will force a double quantity into a given space, 
and, therefore, cause a double quantity to be absorbed; a treble pressure will drive 
a treble quantity into the same space, and cause its absorption; and so on for higher 
pressures, the bulk of the compressed gas absorbed always remaining the same. 
From the principles above laid down it follows that, to saturate water with five 
times its volume of carbonic acid, as directed in the formula, it must be subjected 
to a pressure of’ five atmospheres. 

Carbonic acid water is familiarly called in this country “ mineral water,” and “ soda 
water ;” the latter name, originally applied to the preparation when it contained 
carbonate of sodium, being from habit continued since the alkali has been omitted. 

Carbonic acid water is dispensed in most of the pharmacies in this country. The 
fountain is usually placed in the cellar, and the tube proceeding from the fountain 
is made to pass through the floor and counter of the store, and to terminate in a 
draught tube, by means of which the carbonic acid water may be drawn off at 
pleasure. In order to have the liquid cool, the tube from the cellar generally ter- 
minates in a strong metallic vessel of convenient shape, or a series of block tin pipes 
called coolers, placed inside the counter apparatus, and surreunded with ice. Tor 
some practical suggestions upon the making of carbonic acid water and use of ap- 
paratus, see V. 2., June, July, August, 1877, 

Properties. Carbonic acid water is a sparkling liquid, possessing an agreeable 
pungent, acidulous taste. It reddens litmus deeply from its state of concentration, 
and is precipitated by lime-water. Being impregnated with a large quantity of the 
acid gas under the influence of pressure, it effervesces strongly when freed from re- 
straint. Hence, to preserve its briskness, it should be kept in strong well-corked 
bottles, placed inverted in a cool place. Several natural waters are of a similar 
nature; such as those of Seltzer, Spa, Pyrmont, Apollinaris, etc. ; but the artificial 
water has the advantage of a stronger impregnation with the acid gas. Carbonic 
acid water should be made with every precaution to avoid metallic impurity. Hence 
the necessity of having the fountain well tinned on the inner surface. Hven with 
this precaution, a slight metallic impregnation is not always avoided, especially in 
the winter season, when the water is less consumed as a drink, and, therefore, al- 
lowed to remain longer in the tubes and stop-cocks. Iron fountains lined with a 
hard enamel are greatly to be preferred, but the best fountains are now made of 
cast steel, lined with block tin. When leaden tubes are employed to convey the 
water, it is liable to be contaminated with this metal, which renders it deleterious. 
A case of colica pictonum was treated by Dr. Geo. B. Wood, arising from the daily 
use of the first draught of carbonic acid water from a fountain furnished with tubes 
of lead. Tubes of pure tin are free from objection, and should be exclusively used. 

Copper fountains, well tinned, are liable to the objections that the tin lining 
wears away by use, and that there is no convenient’ means of inspecting the inte- 
rior, owing to the solder joint, which permanently unites the two sections of the 
fountain. ‘To remove the latter objection, the improvement has been proposed by 
Dr. R. O. Doremus, of New York, of having the two sections with flanges, securely 
bolted together, with intervening gutta-percha packing, in order to furnish facilities 
for examining the interior, to determine whether re-tinning is necessary. Some- 
times drops of solder and chips of copper are carelessly left in the fountain, and 
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form an additional source of danger. There can be no doubt that carbonic acid 
water is not unfrequently rendered poisonous by metallic impregnation. Dr. Dore- 
mus has proved, by a chemical examination, that lead and copper are sometimes 
present. (A. J. P., 1854, p. 422; from the Am. Med. Monthly.) Dr. John T. 
Plummer, of Richmond, Ind., has found lead. The latter metal is detected by sul- 
phuretted hydrogen, which gives with it a black precipitate, and copper by ferro- 
cyanide of potassium, which causes a brown precipitate. In testing for copper, a 
few drops of the reagent should be added to a glass of the suspected water, placed 
on a sheet of white paper, when, if even a minute proportion of copper be present, 
a brownish discoloration will be seen, upon looking down through the liquid. 

Medical Properties and Uses, Carbonic acid water is a grateful drink to 
febrile patients, allaying thirst, lessening nausea and gastric distress, and promoting 
the secretion of urine. The quantity taken need only be regulated by the reason- 
able wishes of the patient. It also forms a very convenient vehicle for the admin- 
istration of magnesia, the carbonated alkalies, sulphate of magnesium, and the saline 
eathartics generally ; rendering these medicines less unpleasant to the palate, and, 
in irritable states of the stomach, increasing the chances of their being retained. 
When used for this purpose, six or eight fluidounces (178-236 C.c.) will be suffi- 
cient. | 


AMMONIA. Ammonia. 
NH:3; 17. (AM-MO’NT-A.) NHs; 17. 


All the ammoniacal compounds owe their distinctive properties to the presence of 
a peculiar gaseous substance, composed of nitrogen and hydrogen, called ammonia. 
This is most easily obtained by the action of lime on chloride of ammonium or sal 
ammoniac: when the lime unites with the hydrochloric acid, so as to form chloride 
of calcium and water, and expels the ammonia. It is transparent and colorless, like 
common air, but possesses an acrid taste, and exceedingly pungent smell. It has a 
powerful alkaline reaction, and, from this property and its gaseous nature, was called 
the volatile alkali by the earlier chemists. Its sp. gr. is 0°59. It is irrespirable, the 
glottis closing spasmodically when the attempt is made to breathe it. It consists of 
one atom of nitrogen 14, and 3 of hydrogen 3 —17;; or, in volumes, of one volume of 
nitrogen and three volumes of hydrogen, condensed into two. Its formula is NH,. 

As the gas ammonia exists in the free state, the molecule NH, is a definite satu- 
rated compound under ordinary conditions. When, however, ammonia gas is mixed 
with hydrochloric acid gas or its aqueous solution with hydrochloric acid in solution, 
the two unite to form a new compound, NH,Cl, which proves to be a definite com- 
pound, analogous to potassium or sodium chlorides. Berzelius, therefore, proposed 
to call this the chloride of ammonium, assuming that the monad group (NH,)’ 
acted like the monad metal K'—in forming compounds. And in fact we find that 
when sulphuric, nitric, carbonic, and other acids are neutralized by ammonia gas 
or solution we get crystallizable salts like (NH,),SO,,NH,NO, and (NH,),CO,, which 
we therefore call ammonium sulphate, nitrate, and carbonate respectively. These are 
very similar to the corresponding potassium and sodium salts. 

The atmosphere contains a minute proportion of ammonia, probably in the state 
of carbonate. The alkali is sometimes also found in snow. (A. Vogel, Neues Repert. 
Jiir Pharm., 1872, p. 327.) 

Ozonized oxygen oxidizes the elements of ammonia, producing water and nitric 
acid, which latter, by uniting with undecomposed ammonia, generates nitrate of am- 
monium. Ordinary oxygen, under the influence of platinum-black, or finely divided 
copper, likewise oxidizes the elements of ammonia, the nitrogen to the extent only 
of forming nitrous acid, with the result of producing nitrite of ammonium. (Schon- 
bein, Chem. G'az., March 16, 1857.) 

The following table contains a list of the principal officinal preparations of ammo- 
nia, with their synonyms, 

I. In Aqueous Souurion. 

Aqua Ammoniz Fortior, U. S.; Liquor Ammoniz Fortior, Br. — Stronger 
Water of Ammonia. Stronger Solution of Ammonia, 
15 
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Linimentum Camphorz Compositum, Br.— Compound Linimentof Cam- 
phor. , 
Aqua Ammonie, U.S.; Liquor Ammoniz, Br.— Water of Ammonia, Solu- 
tion of Ammonia. 
Hydrargyrum Ammoniatum, U. S., Br.— Ammoniated Mercury. W hite 
Precipitate. 


AQUA AMMONLZ. U.S. Water of Ammonia. 
(A'QUA AM-MO'NI-Z.) 
“ An aqueous solution of Ammonia [NH,; 17—NH,; 17], containing 10 per 


cent., by weight, of the gas.” U.S. 

Liquor Ammonie, /r.; Solution of Ammonia; Liquor Ammonii Caustici, P.G.; Spiritus Salis 
Ammoniaci Causticus, Ammonia Aqua Soluta ; Ammoniaque liquide, Eau (Solution, Liqueur) d’Am- 
moniaque, Fr.; Salmiakgeist, Aetzammoniak, Ammoniak-Fliissigkeit, @. 


The U.S. Pharmacopeeia of 1880 omits a process for preparing Water of Ammonia, 
as it is rarely made by the pharmacist. The U.S. P. 1870 contained an excellent 
process, which is appended.* 

“Take of Strong Solution of Ammonia one pint [Imperial measure]; Distilled 
Water two pints [Imp. meas.]. Mix, and preserve in a stoppered bottle. Sp. gr. 
D959 aor 

The title of this preparation was changed, at the revision of the U. 8. Pharma- 
copeeia in 1860, from Liquor Ammoniz to Aqua Ammonia, that it might conform in 
name as well as character with the Waters, among which all the officinal preparations 
consisting of aqueous solutions of gaseous bodies are included. 

The object of the process is to obtain a weak aqueous solution of the alkaline 
gas ammonia. In the U.S. P. 1870 process, the chloride of ammonium is decom- 
posed by the superior affinity of the lime for its acid, ammonia is disengaged, and 
the lime, combining with the acid, forms chloride of calcium and water, 2NH, 
Cl + Ca2HO == CaCl, + 2H,O +2NH,. The process differs from that of 1850 
in introducing the materials into the retort with a large quantity of water, instead 
of in the dry state. In both cases the gas is driven over by heat, but in the moist 
plan is accompanied with more watery vapor than in the dry. If the object were 
to obtain the water of ammonia in the highest possible state of concentration, there 
might be some advantage in the dry method; but, as a weak solution is contem- 
plated, the wet method is equally efficient, while in all respects it is more convenient, 
and productive of better results; for, according to Dr. Squibb, the water of am- 
monia made by the former officinal process has invariably an empyreumatic odor, 
from which that made by the present process is free. (Proc. A. P. A., 1858, p. 407.) 
The receiver is intended to retain any water holding in solution undecomposed 
chloride, or the oily matter sometimes contained in the salt, as well as other im- 
purities, which may be driven over by the heat while the pure gas passes forward 
into the bottle containing the distilled water, which should not fill it, on account 
of the increase in the bulk of the water during the absorption of the gas. The 
tube should extend to near the bottom of the bottle, and pass through a cork, 
loosely fitting its mouth. To prevent the regurgitation of the water from the bottle 
into the intermediate vessel, the latter should be furnished with a Welter’s safety 
tube. Very large bottles are improper for keeping the water of ammonia; as, 
when ‘they .are partially empty, the atmospheric air withiu them may furnish a little 
earbonic acid to the ammonia. 


* “ Take.of Chloride of Ammonium, in small pieces, Lime, each, twelve troyounces ; Water siz 
pints; Distilled Water a@ sufficient quantity. Pour a pint of the Water upon the Lime, in a con- 
venient vessel; and, after it has slaked, stir the mixture so as to bring it to the consistence of a 
smooth paste. Then add the remainder of the Water, and mix the whole thoroughly together. 
Decant ‘the milky liquid from the gritty sediment into a glass retort, of the capacity of sixteen 
pints, and add the Chloride of Ammonium. Place the retort on a sand-bath, and adapt to ita 
receiver, previously connected with a two-pint bottle, by means of a glass tube, reaching nearly 
to the ‘bottomiof the bottle, and containing a pintof Distilled Water. Surround the bottle with 
ice-cold water; and apply heat, gradually increased, until ammonia ceases to come over. Remove 
the liquid from the bottle, and add to it sufficient Distilled Water to raise its specific gravity te 
0°960. Lastly, keep the liquid in small bottles, well stopped.” U.S. 
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In preparing solution of ammonia, equal weights of chloride of ammonium and 
lime are used for generating the gaseous ammonia. ‘This proportion gives a great 
excess of lime, compared with the quantity required if determined by the molecular 
weights ; but in practice it is found advantageous to have an excess, as well to insure 
the full decomposition of the chloride of ammonium, as to make up for accidental 
impurities in the lime. 

The British Pharmacopeeia gives directions for diluting Liquor Ammonizx For- 
tior, so as to reduce it to the strength of Liquor Ammonizx. This is effected by 
mixing one measure of their stronger preparation with two measures of distilled 
water. 

Properties. Water of ammonia is ‘a colorless, transparent liquid, of a very 
pungent odor, and acrid alkaline taste, and a strongly alkaline reaction. Sp. gr. is 
0:959 at 15° C. (59° F.). It is completely volatilized by the heat of a water- 
path. On bringing a glass rod dipped into hydrochloric acid near the liquid, dense, 
white fumes are evolved. On supersaturating Water of Ammonia with diluted 
sulphuric acid, no empyreumatic odor should be developed. Water of Ammonia 
should remain clear, or be at most only faintly clouded, when mixed with five times 
its volume of lime-water (only minute traces of carbonic acid). When supersaturated 
with nitric acid, the liquid should remain clear on the addition of test-solution of 
chloride of barium (sulphate) or of nitrate of silver (chloride). Hither before or 
after neutralization with nitric acid, it should not be affected by hydrosulphuric 
acid (metallic impurities). Test-solution of oxalate of ammonia should produce 
no cloudiness (calcium). To neutralize 8-5 grammes (or 8:9 C.c.) of Water of Am- 
monia should require 50 C.c. of the volumetric solution of oxalic acid. Water of 
Ammonia should be kept in glass-stoppered bottles, in a cool place.” U.S. Of the 
British preparation, “85 grains by weight require for neutralization 500 grain- 
measures of the volumetric solution of oxalic acid, corresponding to 10 per cent. by 
weight of ammonia, NH,. One fluidrachm contains 5-2 grains of ammonia.” br. 

Water of Ammonia is incompatible with acids, and with acidulous and many 
earthy and metallic salts; but it does not decompose the salts of lime, baryta, or 
strontia, and only partially decomposes those of magnesia. Commercial solution 
of ammonia sometimes contains pyrrol, naphthalene, aud other soluble impurities. 
These may be detected by the solution being reddened by nitric acid, and, after 
having been supersaturated with hydrochloric acid, by its tingeing a slip of fir wood 
of a rich purple color, characteristic of pyrrol. (Maclagan.) The source of these 
impurities is coal-gas liquor, from which the ammoniacal compounds are largely 
obtained. Donath ( Dingler’s Polytechnisches Journal, vol. iv. p. 229) tested some 
ammonia prepared from gas liquor by neutralizing with diluted sulphuric acid, when 
the liquid assumed a rose color, and a solution of the sulphate emitted the char- 
acteristic odor of naphthalene. 

Composition. Water is capable of absorbing 670 times its volume of ammoni- 
acal gas at 10° C. (50° F.), and increases in bulk about two-thirds. But the 
officinal solution of ammonia is by no means a saturated one. Thus, the ammonia 
contained in the U.S. preparation is about 10 per cent. The following table gives 
the percentage of ammoniacal gas in aqueous solutions of different densities at the 
temperature of 14° C. (57:2° F.).  (Carius, Annal. Ch. Pharm., xcix. 164.) 
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Ammonia Specific Ammonia Specific Ammonia Specific Ammonia Specific 
per cent. Gravity. per cent. Gravity. per cent, Gravity. per cent. Gravity. 
1 0°9959 10 0°9593 19 0°9283 28 0°9026 
2 0°9915 11 0°9556 20 0:9251 29 0°9001 
3 0°9873 12 0°9520 21 0°9221 30 0°8976 
4 0°9831 13 0°9484 22 0-9191 31 0°8953 
5 0°9790 14 0°9449 23 0°9162 32 0°8929 
6 0°9749 15 0°9414 24 0°9133 33 0°8907 
7 0°9709 16 0°9380 25 0°9106 34 0°8885 
8 0°9670 ive 0°9347 26 0°9078 35 0°8864 
9 0°9631 18 0°9314 27 0°9052 36 0°8844 
| 





228 Aqua Ammoniz.—Aqua Ammonix Fortior. PART I. 


Medical Properties and Uses, When brought into contact with living tissue, 
ammonia acts as a stimulant, irritant, or caustic, according to the strength of its 
solution. When applied to the skin it may excite simply burning pain and redness, 
but in the form even of the present preparation, if the contact be sufficiently main- 
tained, it is capable of destroying the whole dermal tissue; taken internally in a 
concentrated form it acts as a violent corrosive poison, and may cause rapidly fatal 
gastro-enteritis, with the destruction of the visceral coats. In some cases it has pro- 
duced death in a few minutes by entering the larynx and causing oedema, with con- 
sequent suffocation. When taken internally in therapeutic doses its action is im- 
mediate, and continues but for a few moments. In the stomach it acts as a stimulant 
antacid, and is often useful in heartburn, sick headache, ete. After absorption it 
stimulates most powerfully the circulation and respiration, affecting especially the 
heart and respiratory centres. By full doses the respiratory rate and the arterial 
pressure are for a few moments enormously increased. Toxic doses are directly 
paralyzant to the heart muscle, and may cause, if injected into a vein, immediate 
diastolic arrest of the heart. According to the researches of Bence Jones, ammonia 
is oxidized in the system with the formation of nitric acid, which is eliminated by 
the kidneys. 

Water of ammonia is a valuable remedy in all forms of sudden syncope. The 
injection of ammonia into a vein was brought forward by Prof. G. B. Halford, of 
Melbourne, as a specific against the poison of serpents, and some evidence has been 
adduced as to its value. As long ago, however, as 1782, Fontana published at 
Florence a series of experiments showing the uselessness of such injections as a 
remedy for snake-bite, and recently the subject has been investigated in India by 
Sir Joseph Fayrer (Indian Annals Med. Sci., 187 2), and by a Royal Commission 
(Lancet, Sept. 1874), with the result of completely establishing the truth of the 
experiments and conclusions of Fontana. In collapse following severe accident, or 
in sudden cardiac failure from other acute cause, the intravenous injection of aqua 
ammonize has been of the greatest service in arousing the action of the heart. Half 
a drachm to a drachm diluted in half an ounce to an ounce of water may be slowly 
thrown directly into a vein. In some cases the drug has been simply used hypo- 
dermically, but is almost certain to cause severe local symptoms. On account of its 
cheapness it is much used as an ingredient in liniments, especially combined with 
olive or other oil. The internal dose is from ten to thirty drops (0°6-1°9 C.c.), 
largely diluted. 

Pharm, Uses. To prepare Aconitia, Br.; Ammonii Chloridum Purificatum, U. S.; 
Antimonii Oxidum, U. S.; Beberize Sulphas, Br.; Calcis Phosphas, Br.; Digitali- 
num, U.S., Br.; Ferri et Quinize Citras; Ferri Oxidum Hydratum, U. S.; Ferri 
Pyrophosphas, U. S.; Liquor Bismuthi et Ammonize Citratis, Br.; Liquor Ferri 
Citratis, U. S.; Morphize Acetas, Br.; Morphise Hydrochloras, Br.; Santoninum, Br. 

Of. Prep. Ammoniz Benzoas, Br.; Ammonii Benzoas, U.S.; Ammonii Bromi- 
dum, U.S; Ferri et Ammonii Citras, U.S.; Ferri et Ammonize Citras, Br.; Hy- 
drargyrum Ammoniatum; Linimentum Ammoniz; Linimentum Hydrargyri, Br.; 
Spiritus Ammonize Aromaticus, U.S. 


AQUA AMMONIA FORTIOR. U.S. Stronger Water of Ammonia. 
(A'QUA AM-MO!NI- FOR'TI-OR.) 

‘An aqueous solution of ammonia [NH,; 17—NH,; 17], containing 28 per 
cent., by weight, of the gas.” U.S. ‘ Ammoniacal gas, N H,, dissolved in water, 
and constituting 32°5 per cent. of the solution.” Br. | 

Liquor Ammonim Fortior, Br. Strong Solution of Ammonia. Eau d’Ammoniaque forte, 
Fr.; Starker Salmiakgeist, G. 

This preparation is too strong for internal exhibition, but forms a convenient am- 
moniacal solution for reduction, by dilution with one and a half measures of distilled 
water (two measures British preparation), to the strength of ordinary officinal Water 
of Ammonia (Aqua Ammonize), or for preparing strong rubefacient and vesicating 
lotions and liniments, 

The U.S. Pharmacopeia does not give a process ; but in the British, the following 
formula is given for its preparation. 
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“Take of Chloride of Ammonium, in coarse powder, three pounds [avoirdupvis] ; 
Slaked Lime four pounds (av.]; Distilled Water thirty-two jluidounces. Mix the 
Lime with the Chloride of Ammonium, and introduce the mixture into an iron bottle, 
placed in a metal pot surrounded by sand. Connect the iron tube, which screws air- 
tight into the bottle, in the usual manner, by corks, glass tubes, and caoutchouc collars, 
with a Woulf’s bottle capable of holding a pint [Imperial measure] ; connect this with 
a second Woulf’s bottle of the same size, the second bottle with a matrass of the 
capacity of three pints [Imp. meas.], in which twenty-two [fluid ]ounces of the Dis- 
tilled Water are placed, and the matrass, by means of a tube bent twice at right 
angles, with an ordinary bottle containing the remaining ten [fluid]Jounces of Dis- 
tilled Water. Bottles 1 and 2 are empty, and the latter and the matrass which 
contains the twenty-two ounces of distilled water are furnished each with a siphon 
safety tube, charged with a very short column of mercury. The heat of a fire, 
which should be very gradually raised, is now to be applied to the metal pot, and 
continued until bubbles of condensible gas cease to escape from the extremity of the 
glass tube which dips into the water of the matrass. The process being terminated, 
the matrass will contain about forty-three fluidounces of the Strong Solution of 
Ammonia. 

‘« Bottles 1 and 2 will now include, the first about sixteen, the second about ten 
fluidounces of a colored ammoniacal liquid. Place this in a flask closed by a cork, 
which should be perforated by a siphon safety tube containing a little mercury, and 
also by a second tube bent twice at right angles, and made to pass to the bottom of 
the terminal bottle used in the preceding process. Apply heat to the flask until the 
colored liquid it contains is reduced to three-fourths of its original bulk. The prod- 
uct now contained in the terminal bottle will be nearly of the strength of Solution 
of Ammonia, and may be made exactly so by the addition of the proper quantity of 
Distilled Water, or of Strong Solution of Ammonia.” Br. 

In this process the ammonia is disengaged in the usual manner from chloride of 
ammonium by the action of lime, as explained under the head of Aqua Ammoniz. | 
But it is perceived, by the details of the process, that the purpose is to obtain both 
the stronger and ordinary solution of ammonia at one operation. This is done by 
connecting the iron bottle containing the materials with a series of four receivers, 
the first two being empty Woulf’s bottles, the third a matrass containing twenty- 
two fluidounces of distilled water, and the fourth an ordinary bottle containing the 
remainder of the distilled water. In the first two bottles, impurities are condensed 
with a considerable portion of ammonia; in the matrass, the officinal Strong Solu- 
tion of Ammonia (Br.) has been formed by the absorption of the gas; and, in the 
fourth, a weaker ammoniacal liquid is formed by the absorption of a portion of the 
gas which has passed through the matrass unabsorbed. This last liquid is raised to 
the strength of the officinal Solution of Ammonia (Br.) by forcing into it a portion 
of ammoniacal gas from the impure contents of the first two bottles. We presume 
that the receivers are to be kept cool by means of cold water or ice, though no such 
direction is given in the process. If the solution in the fourth bottle be not of the 
required officinal strength (sp. gr. 0-959), it may be made so by the addition of 
stronger solution from the matrass, if too weak, or of distilled water, if too strong. 

Water of Ammonia is seldom made by the formula of the Pharmacopeeia, but is 
prepared on a large scale, from one of the products of the coal-gas manufacture, by 
the following more economical process. Gas liquor is distilled, and the distillate, 
which is principally sulphide of ammonium, is converted into sulphate of ammonium 
by sulphuric acid. The rough sulphate is then gently distilled with milk of lime, 
the still being connected with a series of glass carboys, arranged like Woulf’s bottles, 
and three-fourths filled with distilled water. In this way solution of ammonia may 
be obtained of maximum strength. (See A. J. P., 1855, p. 362.) 

Properties of Aqueous Ammonia of Maximum Strength. This is a colorless 
liquid, of an acrid taste, and very pungent smell. It is strongly alkaline, and im- 
mediately changes turmeric, when held over its fumes, to reddish brown. Cooled 
to 40° F. below zero, it concretes into a gelatinous mass, and at 54° C. (130° F.) 
boils, owing to the rapid disengagement of the gas. Its sp. gr. is 0-875 at 10° C. 
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(50° F.). Anhydrous ammonia is said to dissolve metallic sodium, and the solution 
is intensely blue. (Chem. News, Nov. 4, 1870, p. 217.) 

Properties of the Officinal Stronger Water of Ammonia, This has similar 
properties to those above mentioned. Its sp. gr. is 0:900, U. S., 0°891, Br. When 
of the former density, it contains 28 per cent. of the gas, when of the latter 32:5 
per cent. ‘To neutralize 3-4 Gm. (or 3:9 C.c.) of Stronger Water of Ammonia 
should require 56 C.c. of the volumetric solution of oxalic acid.” U.S. « By weight, 
52:3 grains require for neutralization 1000 grain-measures of the volumetric solution 
of oxalic acid. One fluidrachm contains 15:83 grains of Ammonia, NH,.” Br. The 
stronger water of ammonia of commerce usually ranges in density from 0:900 to 
0-920. Hven when of proper officinal strength at first, it generally becomes weaker 
by the escape of ammonia. ‘To prevent its deteriorating, it should be kept in closely- 
stopped bottles in a cool place. If precipitated by lime-water, it contains carbonic 
acid. After having been saturated with nitric acid, a precipitate by carbonate of 
ammonium indicates earthy impurity, by nitrate of silver, a chloride, and by chloride 
of barium, a sulphate. ‘“‘ When diluted with four times its volume of distilled water, 
it does not give precipitates with solution of lime, oxalate of ammonia, sulphide of 
ammonium, or ammonio-sulphate of copper” (Br.); indicating the absence of car- 
bonates, lime, metals, and sulphides. 

When purchasing the Stronger Solution of Ammonia, the apothecary should not 
trust to its being of the officinal strength ; but should ascertain the point by taking 
its density, either by the specific gravity bottle or the hydrometer. Another method 
of ascertaining its density is by the ammonia-meter of Mr. J. J. Griffin, of London, 
described and figured in P. J. Tr. (x. 413). In reducing it to make Aqua Am- 
moniz, the same precaution should be taken; and, if the mixture should not 
have the sp. gr. 0°959, it should be brought to that density by the addition either 
of the stronger solution or of distilled water, as the case may require. “ Stronger 
Water of Ammonia should be kept in strong ‘elass-stoppered bottles, not completely 
filled, in a cool place.” U.S. 

Medical Properties and Uses. This solution is too strong for medical use in its 
unmixed state. Sufficiently diluted with spirit of camphor and rosemary, it has been 
much employed as a prompt and powerful rubefacient, vesicatory, or escharotic, in 
various neuralgic, gouty, rheumatic, spasmodic, and inflammatory affections, in which 
strong and speody counter-irritation is indicated. When mere rubefaction is desired, 
a mixture may be used composed of five fluidounces of the ammoniacal liquid and 
eight of the diluent liquid; and this will answer even for blistering or cauterizing, 
unless a very prompt effect is necessary. In the latter case, a lotion may be resorted 
to consisting of five measures of the ammoniacal to three of the diluent liquid. 
These mixtures are applied by means of linen folded several times, or a thick piece 
of flannel saturated with the liniment. A convenient mode is to fill the wooden 
cover of a large pill or ointment box, an inch or two in diameter, with patent lint, 
saturate this with the liquid, and press it upon the part. The ammonia is thus pre- 
vented from escaping, and a definite boundary given to the inflammation. The ap- 
plication will generally produce rubefaction in from one to eight minutes, vesication 
in from three to ten minutes, and a caustic effect in a somewhat longer time. 

When a solution of ammonia of 25° (sp. gr. 0°905) is mixed with fatty matter, 
the mixture forms the vesicating ammoniacal ointment of Dr. Gondret. The revised 
formula of this ointment is as follows. Take of lard 32 parts, oil of sweet almonds 
2 parts. Melt them together by the gend/e heat of a candle or lamp, and pour the 
melted mixture into a bottle with a wide mouth. Then add 17 parts of solution of 
ammonia of 25°, and mix, with continued agitation, until the whole is cold. The 
ointment must be preserved in a bottle with a ground stopper, and kept in a cool 
place. When well prepared, it vesicates in ten minutes. There may be danger of 
excessive irritation and inflammation of the nostrils, mouth, and air-passages, from 
the inadvertent inhalation of the gas escaping from a bottle of the stronger water 
of ammonia, when freshly opened; and serious consequences have occurred from 
this cause, or the accidental breaking of the bottle. The best antidote, under these 
circumstances, would be the inhalation of the vapors of vinegar or acetic acid. 
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Of. Prep. Ammoniz Phosphas, Br.; Linimentum Camphoree Compositum, Br.; 
Liquor Ammonizx, Br.; Liquor Ammonie Citratis, Br.; Liquor Bismuthi ct Am- 
moniz Citratis, Br.; Spiritus Ammoniz Aromaticus, Br.; Spiritus Ammoniz 
Feetidus, Br.; Tinctura Opii Ammoniata, Br. 


AQUA AMYGDALA AMARA. U.S. Bitter Almond Water. 
(A'QUA A-MYG/DA-LH A-MA'R2.) 
Aqua Amygdalarum Amararum, P.G.; Eau d’Amandes améres, F'r.; Bittermandelwasser, G. 

“Oil of Bitter Almonds, one part [or fifteen minims]; Distilled Water, nine hun- 
dred and ninety-nine parts [or two pints], To make one thousand parts [or two 
pints]. Dissolve the Oil in the Distilled Water, and filter through a well-wetted 
filter.” U.S. 

This preparation has the effects of hydrocyanic acid on the system, and may be 
used as a vehicle for other medicines in nervous coughs, and various spasmodic affec- 
tions. It is, however, liable to spontaneous change, and is consequently more or less 
uncertain. A drop of sulphuric acid added to a pint of it will contribute to its pres- 
ervation ; as will also complete exclusion from the light and air. But the better plan 
is to prepare it in small quantities, as wanted for use. The dose of it, to begin with, 
when of full strength, should not be more than two teaspoonfuls (7:5 C.c.). Its 
principal use in this country is as a vehicle, many physicians prescribing it not for 
its medicinal virtues, but on account of its agreeable taste and powers of masking 
the taste of saline substances; in using it care must be exercised not to exceed the 
proper dese. Under the same name, a preparation has been much used on the con- 
tinent of Hurope, prepared by distilling bitter almonds with water.* This when 
fresh is much stronger than the preparation of the U. S. Pharmacopeeia, containing, 
according to an analysis of Geiger, in 1000 parts, 1:2 parts of anhydrous hydrocy- 
anic acid. But, in consequence either of circumstances in the manner of its prepa- 
ration, or of changes upon being kept, it is of variable and uncertain strength, and 
cannot be relied on.+ It has been prescribed with fatal effects; and the greatest 
caution, therefore, should be observed by the apothecary not to put up the distilled 
water instead of the officinal. 


AQUA ANETHI. Br. Dill Water. 
(A/QUA A-NE’THI,) 
Eau d’Aneth, Fr.; Dillwasser, G. 
“Take of Dill Fruit, bruised, one pound [avoirdupois]; Water two gallons [Im- 
perial measure]. Distil one gallon [Imp. meas.].” Br. 
This water, which is frequently prescribed in Great Britain, is occasionally used 
here; it closely resembles caraway water, over which it has no advantages. 


* Preparation of Bitter Almond Water (Distilled). H.C. Vielhaber powders ten pounds bitter 
almonds as finely as possible, separates the fatty oil, which usually amounts to 36 to 38 per cent., 
by strong pressure, and reduces the almond press-cake to a very fine powder; a quantity of this 
corresponding to two pounds of almonds is then distilled with water (without alcohol) until about 
500 grammes of distillate have been obtained, when the receiver is disconnected, another receiver at- 
tached, and the distillation continued as long as the presence of hydrocyanic acid can be recognized 
by its odor and taste in the distillate; this second distillate is then used in the place of distilled 
water for distilling another two-pound lot of the almonds, and the operation continued thus, always 
collecting the first and second distillates separately and utilizing the latter for distilling the next 
lot, until all the press-cake has been subjected to distillation; the first distillates are mixed, and 
also the second. The author thus obtained from 10 pounds of almonds about 5 pounds of first and 
9 to 10 pounds of second distillate, the former containing a large percentage of volatile almond 
oil, which is dissolved by adding the officinal (Ph. Germ.) percentage of alcohol (about 4 of its weight) 
to the distillate. The percentage of hydrocyanic acid is then determined in the first and second dis- 
tillates, and sufficient of the latter added to the former to reduce it to the officinal strength (one-tenth 
of one per cent.). (Archiv d. Pharm., May, 1879, p. 409; A.J. P., July, 1879.) G. A. Zwick prepares 
distilled bitter almond water by breaking up 12 pounds peach kernels in a mill, then powdering 
finely, expressing 25 per cent. of fixed oil, powdering the press-cake, introducing this into a still, 
with water, reserving the first forty fluidounces of distillate, this having been shown by assay to 
contain the proper amount of hydrocyanic acid, one per mille. (A.J. P., 1881.) 

+ Fora method of determining the amount of hydrocyanic acid in bitter almond water, see Archiv 
d. Pharm., Nov, 1878, p. 408; A. J. P., Feb. 1879. 
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AQUA ANISI. U.S. Anise Water. 
(A/QUA A-NI'SL.) 

Eau d’Anis, Fr.; Aniswasser, G. 

“Oil of Anise, two parts [or thirty minims] ; Cotton, four parts [or sixty grains] ; 
Distilled Water, @ sufficient quantity, To make one thousand parts [or two pints]. 
Add the Oil to the Cotton, in small portions at a time, distributing it thoroughly 
by picking the Cotton apart after each addition ; then pack it firmly in a conical per- 
colator, and gradually pour on Distilled Water, until one thousand parts [or two 
pints | of percolate are obtained.” U.S. 

Anise water is rarely made by distillation, although the product thus secured has 
a more delicate flavor than the officinal preparation. The U.S. P. 1870, in one 
of its processes, directed ten troyounces of anise seed in coarse powder to be mixed 
with sixteen pints of water, and eight pints of distillate to be collected. 

This water is used solely as a vehicle. 


AQUA AURANTII FLORUM. U.S. Orange Flower Water. 


(A/QUA AU-RAN!TI-I FLO/RUM—Au-rin’she-i.) 

Aqua Aurantii Floris, Br. ; Orange Flower Water; Aqua Florum Naphe; Eau (Hydrolat) 
distillée de Fleurs d’Oranger, Eau de Naphe, Fr.; Orangenbliithenwasser, G. 

“Recent Orange Flowers, forty parts [or fifty-four ounces av.]; Water, ¢wo 
hundred parts [or sixteen pints], To make one hundred parts. Mix them, and, by 
means of steam, distil one hundred par ts [or eight pints]. Keep the product in 
well-stopped bottles, excluded from light.” US. 

This preparation is considered by the British Pharmacopeeia as an object of im- 
portation. According to this authority, it is obtained indiscriminately from the 
flowers of the bitter and those of the sweet orange tree; and the same is the case 
with our own officinal standard; though, in Italy and France, where it is largely 
made, the flowers of the bitter orange are preferred, as yielding the most fragrant 
product. It may be prepared in the most southern districts of our country ‘from 
the fresh flowers; and these might be brought to the North for the same purpose, 
if previously incorporated with one-third or one-quarter of their weight of common 
salt. The proper method is to arrange the flowers and salt in successive layers in 
jars of stoneware or glass. They may also be preserved by means of glycerin. Not- 
withstanding, however, the facility of preparing this Water here, it is generally im- 
ported from the south of France, whence it usually comes in cans of tinned copper. 

Orange flower water is nearly colorless, though often of a pale yellowish tint. 
* Orange Flower Water should remain unaffected by hydrosulphuric acid or sulphide 
of ammonium (metallic impurities), and should not be mucilaginous.” U.S. From 
being kept in tinned copper cans, it sometimes contains metallic impurity, which is 
said to be chiefly carbonate of lead, derived from the lead used as a solder in making 
the cans. The means of detecting metallic impurity are mentioned under the general 
observations on distilled waters. Much color, offensive odor, or mouldiness indicates 
impurity derived from the flowers in distillation. 

L. Malenfant observed that fresh orange flowers, mixed with cold water, yield, on 
distillation over the naked fire, a milky water, possessing a somewhat empyreumatic 
odor and a strong, somewhat acrid taste. Kept for twelve or eighteen months in 
glass vessels covered with parchment, it loses its empvreuma, and after filtering has 
an agreeable odor and taste. Ifthe flowers be mixed with boiling water and imme- 
diately distilled, the water is limpid, and gradually separates some thick oil of a 
brownish color; the water has the odor and taste of the flowers, but complicated with 
a still smell (gout de feu), which it loses after long keeping; it seems to alter less 
rapidly than that obtained by the former process. Distilled by steam a limpid water 
of a pure odor and taste is at once obtained, free from empyreuma; it may be at 
once used, and keeps better in the light than when obtained by the two former 
processes. (A. J. P., June, 1874.) A distilled water of the leaves is also prepared ; 
and sometimes a mixture of the leaves and flowers is employed. But this is a fraud, 
as the distilled water of the leaves never has the sweet perfume of that of the 
flowers. (Journ. de Pharm., 4e sér., ill. 249.) Orange flower water is used exclu- 
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sively on account of its agreeable odor ; though it may possess slight powers as a 
nervous stimulant, 

Nitric, sulphuric, or hydrochloric acid produces a red coloration with orange flower 
water: particularly if the water be shaken with ether to take up the oil and the 
acid added to the ethereal solution. (P. J. 7'r., 1878, p. 248.) 

Of. Prep. Syrupus Aurantii Florum, U.S.; Syrupus Aurantii Floris, Br.; 
Trochisci Santonini, Br. 


AQUA CAMPHORZ. U.S., Br. Camphor Water. 
(A'QUA CAM’PHO-R&.) 

Aqua Camphorata; Eau camphrée, F’r.; Kampferwasser, G. 

“Camphor, eight parts [or one hundred and sixteen grains]; Alcohol, sixteen 
parts [half a fluidounce]; Cotton, sixteen parts [half an ounce av.]; Distilled 
Water, a sufficient quantity, To make one thousand parts [two pints]. Dissolve the 
Camphor in the Alcohol, and add the solution to the Cotton, in small portions at a 
time, distributing it thoroughly by picking the Cotton apart after each addition. 
Expose the Cotton to the air until the Alcohol has nearly evaporated; then pack 
it firmly in a conical percolator, and gradually pour on Distilled Water, until one 
thousand parts [or two pints] of percolate are obtained.” U.S. 

“Take of Camphor, broken into pieces, half an ounce [avoirdupois]; Distilled 
Water one gallon [Imperial measure]. Enclose the camphor in a muslin bag, and 
attach this to one end of a glass rod, by means of which it may be kept at the bot- 
tom of a bottle containing the Distilled Water, the other end of the rod terminating 
just below the stopper of the bottle. Having thus put the Camphor into the Water, 
close the mouth of the bottle for at least two days, and then pour off the solution 
when it is required.” Br. 

In these processes the object is to effect a solution of the camphor. Water is 
capable of dissolving but a small proportion of this principle ; but the quantity varies 
with the method employed. The present officinal process is an improvement on 
former methods, for it undoubtedly secures a saturated solution. The process of 
U.S. Pharm. 1870, notwithstanding an ordinary amount of care, usually left con- 
siderable camphor on the filter not in a finely divided state, and the water passed 
through not fully saturated. This defect could have been largely overcome by al- 
lowing the milky mixture to stand twenty-four hours with occasional agitation before 
filtering ; the present process, however, makes sure of the fine division of the cam- 
phor by forming an alcoholic solution, and then securing the distribution of the cam- 
phor through the cotton. The present British process is still more inefficient than 
the old formulas of the different Colleges for their Mistura Camphore, which has 
received in the late revision a much more appropriate name. In the present British 
process no trouble is taken even to comminute the camphor, or to shake it with the 
water, which is thus allowed to take up what it may be disposed to do by contact 
with the camphor contained in a bag; though some ingenuity is exhibited in retain- 
ing the latter, which is lighter than water, beneath the surface of the liquid by means 
of aglassrod. The solution thus effected must be extremely feeble, containing prob- 
ably less than one part in a thousand, which, according to Berzelius, is taken up by 
water when triturated with camphor. It is besides of uncertain strength, varying 
with the size of the fragments of camphor. Mr. J. ©. Pooley found that 120 grains 
of camphor, treated according to the officinal directions, gave, when cut into 4 pieces, 
6 grains to half a gallon of water, but in 20 pieces gave 20 grains, or about one part 
to 1750 of water. (P. J. Tr., 2d ser., vii. 162.) The U.S. process is much preferable 
to the British, as it affords a permanent solution, of sufficient strength to be employed 
with a view to the influence of the camphor on the system ; while the other has little 
more than the flavor of the narcotic, and is fit only for a vehicle of other medicines. 
Mr. Wm. B. Addington proposed to add to the camphor just enough alcohol to dis- 
solve it, and triturate the liquor with magnesia, during which process he affirmed that 
the alcohol evaporated (A. J. P., xlv. 209); and Mr. F. T. Hartzell substituted 
for alcohol, ether, a few drops of which enabled him to bring the camphor to an 
impalpable powder. (Lbid., xlvi. 233.) The camphor is separated from its aqueous 
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solution by a solution of pure potassa, and, according to Dr. Paris, by sulphate of 
magnesium and several other salts. Sir J. Murray proposes a solution of camphor 
and bicarbonate of magnesium, which contains three grains of the former and six 
grains of the latter in each fluidounce. 

Camphor water has this advantage over camphor in substance, that the latter is 
with difficulty dissolved by the liquors of the stomach ; but it is too feeble a prepa- 
ration for use when a decided effect is desired. It is usually given in the dose of 
one or two tablespoonfuls (15-30 C.c.), repeated every hour or two hours. 


AQUA CARUI. Br. Caraway Water. 
(A'QUA CAR/U-IL.) 

Aqua Carvi; Hau distillée de Carvi, Fr.; Kiimmelwasser, @. 

“Take of Caraway Fruit, bruised, one pound [avoirdupois]; Water, two gallons 
[Imp. meas.]. Distil one gallon [Imp. meas.].” Br. 

Distilled Caraway Water has the flavor of the fruit or seeds, but is seldom used 
in the United States. It is usually made from the volatile oil (15 minis in a 
pint), in the same manner as is cinnamon water. 


AQUA CHLORI. U.S. Chlorine Water. 
(A/QUA €HLO’RI.) 
“ An aqueous solution of Chlorine (C1; 35:-4—Cl; 35-4], containing at least 0-4 
per cent. of the gas.” U.S. 
Liquor Chlori, #r.; Solution of Chlorine; Aqua Chlorata, P. G.; Aqua Chlori, Chlorum 


Solutum, Aqua Oxymuriatica; Hau chlorée, Chlore liquide, F’r.; Chlorwasser, @.; Aqua Chlorini, 
Phar. 1870. 


“ Black Oxide of Manganese, ten parts [or eighty grains]; Hydrochloric Acid, 
forty parts [or five fluidrachms]; Water, seventy-five parts [or ten fluidrachms] ; 
Distilled Water, four hundred parts [or seven fluidounces]. Place the Oxide in a 
flask, add the Acid previously diluted with twenty-five parts [or three and a half 
fluidrachms] of Water, and apply a gentle heat. Conduct the generated Chlorine, 
by suitable tubes, through the remainder of the Water contained in a small wash- 
bottle, to the bottom of a bottle having the capacity of one thousand parts [or one 
pint], into which the Distilled Water has been introduced, the neck of which is loosely 
stopped with cotton, and which is to be kept, during the operation, at a temper- 
ature of about 10° C. (50° F.). When the air has been entirely displaced by 
the gas, disconnect the bottle from the apparatus, and, having inserted the stopper, 
shake the bottle, loosening the stopper from time to time, until the gas ceases to 
be absorbed. If necessary, reconnect the bottle with the apparatus, and continue 
passing the gas and agitating, until the Distilled Water is saturated. Finally, 
pour the Chlorine Water into dark amber-colored, glass-stoppered bottles, which 
must be completely filled therewith, and keep them in a dark and cool place.” U.S. 

“Take of Hydrochloric Acid six fluidounces [Imperial measure]; Black Oxide 
of Manganese, in fine powder, one ounce [avoirdupois]; Distilled Water thirty- 
four fluidounces [Imp. meas.]. Put the Oxide of Manganese into a gas-bottle, 
and, having poured upon it the Hydrochloric Acid diluted with two [fluid]ounces 
of the Water, apply a gentle heat, and, by suitable tubes, cause the gas, as it is 
developed, to pass through two [fluid ]ounces of the Water placed in an intermediate 
small phial, and thence to the bottom of a three-pint bottle containing the remainder 
of the water, the mouth of which is loosely plugged with tow. As soon as the 
chlorine ceases to be developed, let the bottle be disconnected from the apparatus 
in which the gas has been generated, corked loosely, and shaken until the chlorine 
is absorbed. Lastly, introduce the solution into a green glass bottle furnished with 
a well-fitting stopper, and keep it in a cool and dark place.” Br. 

The U.S. and Br. processes are essentially the same. Both are intended to 
make saturated solutions of chlorine in water. The only material variation in the 
British formula is the larger proportion of the black oxide of manganese and 
hydrochloric acid, to the distilled water. The British process differs in directing 
the disconnection of the apparatus for generating the gas, as soon as it ceases to 
be produced, instead of after the air in the receiving bottle has been displaced by 
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it. This is a practical improvement which should have been adopted in the U.S. 
process. Should there be any danger of deficiency of chlorine in the resulting 
chlorine water, the British process would have the advantage, as it uses not only a 
larger proportion of the materials for making the gas, but exhausts them. 

In both processes, the chlorine gas is extricated from the hydrochloric acid by 
the black oxide of manganese,* whilst the chloride of manganese and water pro- 
duced remain in the flask, and the chlorine is passed, through an intermediate 
vessel containing a little water for purifying it, into the bottle containing the dis- 
tilled water, loosely stopped, until the vacant part of the bottle is filled with it to 
the exclusion of the atmospheric air. MnO, + 4HCl = MnCl, + Cl, + 2H,0. 
The bottle being then corked, is shaken so as to cause the absorption of the gas by 
the water. Ofcourse the stopper must be from time to time loosened, in order to 
allow the entrance of air to supply the partial vacuum created by the absorption of 
the chlorine. The chlorine water is directed to be kept secluded from the light, 
because otherwise it would be apt to be converted partially into hydrochloric acid, 
through the union of the chlorine with the hydrogen of the water. In the Br. 
Pharmacopeeia it is ordered to be kept in a green glass bottle, for the purpose, 
probably, of protecting it from the light; but experiments have shown that it is 
an orange, and not a green color, which appears to prevent the passage of the 
chemical rays. 

An extemporaneous chlorine water, containing chloride of potassium and free hydro- 
chloric acid, not more than twenty-four and twelve grains respectively to the pint, 
may be made as follows. Put in a bottle forty grains of chlorate of potassium, add 
one-half troyounce of hydrochloric acid. When the bottle begins to be filled with 
chlorine vapors, add one fluidounce of distilled water. Stopper the bottle, and, when 
the crystals have dissolved, add distilled water to a pint. (A.J. P., xlii. 208.) The 
reaction liberates, however, at the same time, the somewhat explosive gas, Cl,O,, 
and may be dangerous at times. 

Properties. ‘A greenish yellow, clear liquid, having the suffocating odor and 
disagreeable taste of Chlorine, and leaving no residue on evaporation. It instantly 
decolorizes dilute solutions of litmus and indigo. When shaken with an excess of 
mercury uutil the odor of Chlorine has disappeared, the remaining liquid should be 
at most but faintly acid (limit of hydrochloric acid). On mixing 35-4 Gm. of Chlo- 
rine Water with a solution of 0-9 Gm. of iodide of potassium in 20 Gm. of water, 
the resulting deep red liquid should require for complete decoloration at least 40 C.e. 
of the volumetric solution of hyposulphite of sodium (corresponding to at least 0-4 
per cent. of Chlorine).” U.S. Like gaseous chlorine, it destroys vegetable colors. 
When cooled to about the freezing point, it forms deep yellow crystalline plates, con- 
sisting of hydrate of chlorine. It is intended to contain at least twice its volume 
of the gas. According to MM. Riegel and Walz, chlorine water containing two 
and a half volumes of the gas at 12:2° ©. (54° F.) keeps best. The British solu- 
tion “immediately discharges the blue color of a dilute solution of indigo. Its sp. 
gr. is 1-003, and when evaporated it leaves no residue. When 20 grains of iodide 
of potassium, dissolved in a [fluid]ounce of distilled water, are added to 439 grains 
by weight (one fluidounce) of this preparation, the mixed solution acquires a deep 
red color, which requires for its discharge 750 grain-measures of the volumetric 
solution of the hyposulphite of soda, corresponding to 2 66 grains of chlorine.” Br, 
This indicates the quantity of chlorine in the solution, by the amount of the hypo- 
sulphite required to decolorize an equivalent quantity of iodine, liberated from the 
iodide of potassium. 

Chlorine is an elementary gaseous fluid of a greenish yellow color, and character- 

# The oxide of manganese is of course deoxidized. In manufacturing chlorine on the large 
scale, it is of great importance to reoxidize the manganese, so that it can be used over again. 
For methods of doing this, and for other improvements in the manufacture of chlorine, see Chem, 
News, Sept. 1867 ; also March, 1870, p. 121, Sept. 1870, p. 145, and May, 1872, p. 210; Aa ds bn, 1869, 
p- 538; Journ. de Pharm., Nov. 1875, p. 91. 

+ Deacon’s process. Mr. Henry Deacon, Jr., has discovered that chlorine may be made by pass- 
ing hydrochloric acid vapor and oxygen over sulphate of copper at a temperature from 400° to 


700° F., the copper salt coming out unchanged. For details of this process the reader is referred 
to Chem. News, xxii., p. 157, and Journ. de Pharm., Feb, 1875. 
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istic smell and taste. It is a supporter of combustion. Its specific gravity is 2°47, and 
its atomic weight 35-4. When the attempt is made to breathe it, even much diluted, 
it excites cough and a sense of suffocation, and causes a discharge from the mucous 
membrane of the nostrils and bronchial tubes. Breathed in considerable quantities, 
it produces spitting of blood, violent pains, and sometimes death. 

Medical Properties and Uses, Chlorine water is stimulant and antiseptic. In- 
ternally it has been used in typhus, and in chronic affections of the liver ; but the dis- 
eases in which it has been most extolled are scarlatina, malignant sore throat, and 
diphtheria. Mr. Wm. M. Dobie found it more effectual in an epidemic of that dis- . 
ease which appeared in Chester, England, in the autumn of 1866, than any other 
remedy. (Edin. Med. Journ., March, 1867, p. 829.) Itissaid, also, by Dr. Althaus, 
to have been used in a late epidemic of the same disease in Germany with highly 
satisfactory results. (Med. Times and G'az., July, 1868, p.56.) Hxternally it is em- 
ployed, duly diluted, as a gargle in smallpox, scarlatina, and putrid sore throat, as a 
wash for ill-conditioned ulcers and cancerous sores, and as a local bath in diseases of 
the liver. It has been used with advantage as an application to buboes and large 
abscesses, to promote the absorption of the matter. As it depends upon chlorine for 
its activity, its medical properties coincide with those of chlorinated lime and chlori- 
nated soda, under which heads they are more particularly given. The dose of chlorine 
water is from one to four fluidrachms (3-75-15 C.c.), properly diluted. It should 
not be prescribed in mixtures, almost all organic substances causing a rapid disappear- 
ance of the chlorine. Even sugar has this action} and glycerin still more markedly. 
(A. J. P., xliv. 163.) 

Gaseous chlorine has beeu recommended by Gannal in chronic bronchitis and pul- 
monary consumption, exhibited by inhalation, in minute quantities, four or six times 
a day. Its first effect is to produce some dryness of the fauces, with increased expec- 
toration for a time, followed ultimately by diminution of the sputa and amendment. 
Dr. Christison states that he has repeatedly observed these results in chronic catarrh ; 
and both he and Dr. Elliotson have obtained, in consumption, a more decided im- 
provement of the symptoms from the use of chlorine inhalations than from any other 
means. ‘The liquid in the inhaler may be formed either of water containing from 
ten to thirty drops (0-6-1:9 C.c.) of chlorine water, or of chlorinated lime dissolved 
in forty parts of water, to which a drop or two of sulphuric acid must be added, each 
time the inhalation is practised. The inhaler should be placed in water heated to 
about 37:7° C. (100° F.). 


AQUA CHLOROFORMI. Br. Chloroform Water. 
(A‘QUA £HLO-RQ-FOR!/ MI.) 

Eau de Chloroforme, Fr.; Chloroformwasser, G. 

“Take of Chloroform one fluidrachm [Imp. meas.]; Distilled Water twenty-five 
fluidounces [Imp. meas.]. Put them into a two-pint stoppered bottle, and shake 
them together until the Chloroform is entirely dissolved in the water.” Br. 

This water contains one-half per cent. of chloroform, and is probably fully 
saturated. The dose is one-half to two fluidounces (15-60 C.c.). 


AQUA CINNAMOMTI. U.S., Br. Cinnamon Water. 
(A/QUA CIN-NA-MO/MI,) 

Eau de Cannelle, F'r.; Einfaches Zimmtwasser, G. 

“Oil of Cinnamon, two parts [or thirty minims]; Cotton, four parts [or sixty 
grains]; Distilled Water, a sufficient quantity, To make one thousand parts [or two 
pints]. Add the Oil to the Cotton, in small portions at a time, distributing it 
thoroughly by picking the Cotton apart after each addition; then pack it firmly in 
a conical percolator, and gradually pour on Distilled Water until one thousand parts 
[or two pints] of percolate are obtained.” U.S. 

“Take of Cinnamon Bark, bruised, twenty ounces [avoirdupois]; Water two gal- 
lons [Imperial measure]. Distil a gallon [Imp. meas.].” Br. 

Of these processes, that of the U.S. Pharmacopceia is the easier, though the 
second, the British, may yield a sweeter product. On standing, cinnamon water is 
apt to precipitate, owing to the gradual oxidation and formation of cinnamic acid, 
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which is comparatively insoluble in water ; this can be prevented by passing a stream 
of carbonic acid through the fresh water for a few minutes. (E. Backhaus.) Cin- 
namon water is much used as a vehicle for other less agreeable medicines, but should 
be given cautiously in inflammatory affections. For ordinary purposes the U.S. 
preparation is sufficiently strong when diluted with an equal measure of water. Dr. 
K. Holmes recommends glycerin as an excellent intermedium between the oil of 
cinnamon and water. Ten drops of glycerin will effect the solution of a drop of the 
oil in a fluidounce of water. 


Off. Prep. Mistura Cretze; Mistura Guaiaci, Br.; Mistura Spiritus Vini Gal- 
lici, Br. 
AQUA CREASOTI. U.8.  Creasote Water. 


(A'QUA CRE-A-SO’TI.) 

Eau créosotée, Fr.; Kreosotwasser, G. 

Creasote, one part [or seventy minims]; Distilled Water, ninety-nine parts [or 
a sufficient quantity], To make one hundred parts [or one pint]. Agitate the Crea- 
sote with the Distilled Water until dissolved, and filter through a well-wetted filter.” 
EES: 

This preparation contains 4°38 minims of creasote in each fluidounce, and affords 
a convenient method of administering that medicine. It is about twenty-five per 
cent. stronger than that formerly officinal. The dose is from one to four fluidrachms 
(375-15 C.c.). It may also-be used with advantage as a gargle, lotion, or mixed with 
cataplasms, to correct fetor, and gently stimulate indolent surfaces. 


AQUA DESTILLATA. U.S., Br. Distilled Water. 
H, O; 18. (A'QUA DES-TIL-LA’TA.,) HO; 9. 

Eau distillée, Hydrolat simple, Fr.; Destillirtes Wasser, G. 

“ Water, one thousand parts [or twenty-five pints], To make eight hundred parts 
[or twenty pints]. Distil the Water from a suitable apparatus provided with a 
block-tin or glass condenser. Collect the first fifty parts [or one and a quarter 
pints] and throw this portion away. Then collect e/ght hundred parts [or twenty 
pints] and keep the Distilled Water in glass-stoppered bottles.” U.S. 

“Take of Water ten gallons [Imperial measure]. Distil from a copper still, con- 
nected with a block-tin worm; reject the first half gallon, and preserve the next 
eight gallons.” Br. 

No natural water is sufficiently pure for certain pharmaceutical purposes ; and 
hence the necessity of the above processes for its distillation. Itis best to reject the 
first portion which comes over, as this may contain carbonic acid and other volatile 
impurities; and the last portion of the water ought not to be distilled, lest it should 
pass over with an empyreumatic taste. The distillation is usually performed with 
the ordinary still and worm; but, to avoid any impurity from the worm or the re- 
ceiver, the condenser is directed in the U. S. Pharmacopeeia to be of block-tin or glass. 
In the British formula the worm is ordered to be of block-tin; and the same is un- 
doubtedly contemplated in our officinal process; as the ordinary tin-coated sheet-iron, 
commonly called tin, would be wholly unfit for the purpose. Mr. Brande states 
that distilled water often derives from the still a foreign flavor, which it is difficult 
to avoid. He, therefore, recommends that a still and condenser be kept exclusively 
for distilling water ; or, where this cannot be done, that steam be driven through the 
worm for half an hour, for the purpose of washing it out before it is used, the worm- 
tub having been previously emptied. Mr. Mackay, of Edinburgh, cautions against 
distilling water in a still with a leaden head or leaden worm, for fear of contaminating 
the water with lead. Even the use of pure tin, which is generally considered un- 
exceptionable, does not give perfect security against impurity; as water distilled 
from metallic alembics, with the head and worm of this metal, has a peculiar odor 
which it retains for some time. A portion of distilled water thus prepared, after 
having been kept for four months in a well-stopped bottle, was found by M. Flech, 
an apothecary of Kevelaer, to have deposited white flocculi, which proved on ex- 
amination to consist of oxidized tin; and the water, besides, contained tin in solu- 
tion and a little ammonia. M. Flech supposes that a part of the water was decom- 
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posed; its oxygen uniting with the tin, and its hydrogen in the nascent state with 
the nitrogen of the air to form ammonia; and he is disposed, moreover, to ascribe 
to this cause the peculiar odor referred to, which is never perceived when the dis~ 
tillation is performed in glass vessels. (Journ. de Pharm., Fév. 1860, p. 125.) 

Properties, etc. Distilled water, as usually obtained, has a vapid and disagree- 
able taste, and is not perfectly pure; water, to be rendered so, requiring to be dis- 
tilled in silver vessels. The properties of pure water have already been given under 
the head of Agua. Distilled water should undergo no change by sulphuretted 
hydrogen, or on the addition of tincture of soap, subacetate of lead, chloride of 
barium, oxalate of ammonium, nitrate of silver, or lime-water. ‘“ On evaporating 1 
litre of Distilled Water, no fixed residue should remain. The transparency or culor 
of Distilled Water should not be affected by hydrosulphuric acid or sulphide of 
ammonium (abs. of metals), by test-solutions of chloride of barium (sulphate), nitrate 
of silver (chloride), oxalate of ammonium (calcium), or mercurie chloride, with or* 
without the subsequent addition of carbonate of potassium (ammonium salts or free 
ammonia). On heating 100 C.c. of Distilled Water acidulated with 10 C.c. of 
diluted sulphuric acid, to boiling, and adding enough of a dilute solution of perman- 
ganate of potassium (1 in 1000) to impart to the liquid a decided rose-red tint, this 
tint should not be entirely destroyed by boiling for five minutes, nor by subsequently 
setting the vessel aside, well covered, for ten hours (abs. of organic or other oxidizable 
matters).’” U.S. It is uselessly employed in some formulas, but is essential in others. 
As a general rule, when small quantities of active medicines are to be given in solu- 
tion, and in the preparation of collyria, distilled water should be directed. The fol- 
lowing list contains the chief substances which require distilled water as a solvent: 
tartar emetic, corrosive sublimate, nitrate of silver, the chlorides of barium and eal- 
cium, acetate and subacetate of lead, permanganate of potassium, the sulphates of 
iron and zinc, sulphate of quinine, sulphate, hydrochlorate, and acetate of morphine, 
and, in general terms, all the alkaloids and their salts. Distilled water is used in pre- 
paring the officinal diluted acids, for absorbing gaseous ammonia, and for forming 
nearly all the officinal aqueous solutions. 


AQUA FCENICULI. U.S., Br. Fennel Water. 
(A'QUA FQ-Nic'U-LI,) 

Eau de Fenouil, F.; Fenchelwasser, G. 

“Qil of Fennel, two parts [or thirty minims]; Cotton, four parts [or sixty 
grains]; Distilled Water, a sufficient quantity, To make one thousand parts [or two 
pints]. Add the Oil to the Cotton, in small portions at a time, distributing it 
thoroughly by picking the Cotton apart after each addition; then pack it firmly in 
a conical percolator, and gradually pour on Distilled Water, until one thousand parts 
[or two pints] of percolate are obtained.” U.S. 

“Take of Fennel Fruit, bruised, one pound [avoirdupois]; Water two gallons 
[Imperial measure]. Distil one gallon [Imp. meas.].”” Br. 

Fennel water is a pleasant vehicle for other medicines, and useful when a mild 
aromatic is indicated. The process of the British Pharmacopeeia, although more 
troublesome, furnishes a more delicate and agreeable water. 


AQUA LAURO-CERASI. Br. Laurel Water. 
(A'QUA LAU/RO GER/A-SL.) 

Eau distillée de Laurier-cerise, Fr.; Kirschlorbeerwasser, G.; Cherry-laurel Water. 

“Take of Fresh Leaves of Common Laurel [cherry-laurel] one pound [avoirdu- 
pois]; Water two pints and a half [Imperial measure]. Chop the leaves, crush 
them in a mortar, and macerate them in the Water for twenty-four hours; then 
distil one pint [Imp. meas.] of liquid. Shake the product, filter through paper, and 
preserve it in a stoppered bottle.” Br. 

As the cherry-laurel is little cultivated in the United States, the Water is not 
officinal; but from experiments by the late Prof. Procter, there is little or no room 
to doubt that a preparation, identical in its effects, might be made from the leaves 
of our common wild cherry, Cerasus serotina. The imported cherry-laurel water, 
as found in commerce, is generally impaired by age, and not to be relied on. 
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A. Ripping, of Rotterdam, proposes to make an artificial cherry-laurel water by 
adding 6 grammes of oil of cherry-laurel and 4:5 grammes of cyanide of potassium 
to a half-litre of water, and distilling the mixture in a tubulated retort, a current of’ 
carbonic acid gas being passed through it at the same time. The distillate is after- 
wards diluted with distilled water so as to contain one-tenth per cent. of hydrocyanic 
acid. (Archiv d. Pharm., 1876, pp. 526-531.) 

In a former edition of the Dispensatory it was stated that the best plan of pre- 
paring this water is “to thoroughly bruise the leaves, and, having mixed them with 
at least three times their weight of water, to allow the mixture to stand at a tem- 
perature of about 86° I’. for at least twelve hours, so that opportunity may be given 
for those reactions by which the hydrocyanic acid is produced, and then to distil 
them by means of a current of steam. Without the preliminary maceration the 
distillation by steam does not afford a satisfactory result ; but properly performed, it 
yields the largest: possible product. (Jowrn. de Pharm., Juillet, 1861, p. 15; and 
Juin, 1864, p. 523.)” More recent investigations have, however, thrown great 
doubt upon this statement. Cherry-laurel leaves contain 65 per cent. of water, suf- 
ficient to provoke the reactions which result in the formation of a volatile oil and 
hydrocyanic acid. Water is very prone to hasten the conversion of the volatile oil 
into benzoic acid by oxidation, and it has been found by Mr. C. Umney (P. J. 77, 
x. 467) and by Dr. Moore (/bid., 604) that the water distilled without previous 
maceration is somewhat stronger in hydrocyanic acid and decidedly stronger in oil 
(Umney) than the officinal product. The strength of officinal cherry-laurel water 
is so uncertain as to render it ineligible. It ought to be a powerful preparation, 
about one-twentieth the strength of the officinal hydrocyanic acid (Br. Ph.), and 
yet in commerce it varies as 53 to 100 (Umney). The difference depends upon the 
age of the preparation, the mode of preparing, and the time of year at which the 
leaves are gathered. M. Garot (Annuaire de Thérap., 1843, p. 45) has found that 
the leaves yield only half as much in July as in April. Mr. C. Umney obtained 
1:26 grains of acid in 1000 grains in March, in July 1-08 grains, and in November 
0-64 er. (P. J. Tr., x. 468.) Dr. Moore, in an elaborate series of experiments, ob- 
tained the largest product in July of one year and in October of the next. Mr. 
Leger (Jbid., June, 1873) has found the maximum percentage in July, and also 
that different leaves taken from the same bush on the same day vary enormously ; 
young leaves being much richer than old ones. It is evidently impossible to get a 
uniform cherry-laurel water, except by following the plan of the French Codex * of 
testing the product and bringing it to a definite uniform strength; in the French 


* The following conclusions, in reference to Cherry-laurel water, were arrived at by a committee 
of pharmaceutists in Paris, appointed to examine the subject of the distilled waters with a view to 
the revision of the Codex. 1. The whole of the volatile oil and hydrocyanie acid furnished by 
cherry-laurel leaves, results from a reaction between two substances analogous to the emulsin and 
amygdalin of bitter almonds, which can take place only in the presence of water. 2. The quantity 
of volatile oil furnished by the leaves is always in direct relation to that of hydrocyanic acid. 3. 
The leaves furnish, by mere contact for twenty-four hours with cold water, only one-third of the 
quantity which they can be made to yield. 4. The fermentable matter of the leaves is liable to 
change so that the leaves, after being picked, afford less and less of the acid the longer they are 
kept; and a moist heat favors change; so that complete decomposition takes place in a few hours, 
5. Difference in climate, soil, exposure to the sun, and age of the tree, have but a secondary influ- 
ence on the productiveness of the leaves. 6. The season of the year, however, has a great influence. 
The younger the leaf, the greater is its yield; so that, while 0°150 per cent. of the acid was obtained 
from the forming leaves in spring, those of the autumn yielded only 0:152, those of the winter 
0°120, and leaves two years old gave only 0°112. 7. Different plants, under apparently the same 
circumstances, differ greatly in productiveness, so that 07176 per cent. was obtained from the most 
productive, and only 0°092 from the least so. 8, The distillation by steam yields the greatest 
possible product. The committee, therefore, propose the adoption of this method; the bruised 
leaves having been previously mixed with at least three times their weight of water, and exposed 
to a gradually increasing heat, not to exceed 140° F., when all reaction ceases. 9. Bruising is the 
best method of comminuting the leaves. 10. As if is impossible to obtain a Water always iden- 
tical from the leaves, the committee propose to fix a definite strength, and state that the propor- 
tion generally adopted is from 0°040 per cent. of acid as the minimum, to 0°050, or one-twentieth 
of one per cent. as the maximum, which is only one-half the strength proposed for bitter-almond 
water. 11. Though a change rapidly takes place in this and bitter-almond water exposed to the 
air, yet in bottles full, and perfectly closed by glass stoppers, the change at the end of a year is 
scarcely perceptible ; and this observation applies to the distilled waters in general. (Journ. de 
Pharm., 1864, p. 520.) 
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Codex this is 50 milligrammes of acid to a cubic centimetre. The proportion of 
hydrocyanic acid in the Water diminishes with time. It has been ascertained by 
M. Deschamps that, if a drop of sulphuric acid be added to a pint of the prepara- 
tion, it will keep unchanged for at least a year. It is best preserved by the entire 
exclusion of air and light. M. Lepage found that, preserved in full and perfectly 
air-tight bottles, both this and bitter-almond water remained unchanged at the end 
of a year; while if freely exposed to the air, they lost all their hydrocyanic acid and 
essential oil in two or three months. (Journ. de Pharm., xvi. 346.) In view of the 
uncertain strength of the Water as obtained from the leaves, it was proposed in» 
France, in reference to the Codex then in preparation, to fix upon a definite pro- 
portion of hydrocyanic acid ; and the percentage generally adopted was from 0-04 to 
0-05. Dr. W. H. Pile proposed an easy volumetric method for estimating the hy- 
drocyanic acid strength of cherry-laurel and bitter-almond waters, as well as of other 
liquids containing this acid. (See A. J. P., 1862, p. 130.) 

Medical Properties. Cherry-laurel water is employed in Europe as a sedative 
narcotic, identical in its properties with a dilute solution of hydrocyanic acid ; but it 
is of uncertain strength, and should not be allowed to supersede the more definite 
preparation of the acid now in use. Its fraudulent use in Paris in the preparation 
of a cordial, in imitation of the genuine cherry cordial, made by fermentation and 
distillation, and like it called “ kirsch,” has been the subject of no little reprobation. 
(Journ. de Pharm. et de Chim., 4e sér., i. 83, 1865.) The dose is from rong 
minims to a fluidrachm (1:9-3: 75 C.c.). 


AQUA MENTHJE PIPERITZ. U.S., Br. Peppermint Water. 
(A/QUA MEN/THA PIP-ER-I'TZ,) 

Eau de Menthe poivrée, Fr.; Pfeffermiinzwasser, G. 

“Oil of Peppermint, two parts [or thirty minims]; Cotton, four parts [or sixty 
grains|; Distilled Water, a sufficient quantity, To make one thousand parts [or two 
pints]. Add the Oil to the Cotton, in small portions at a time, distributing it thor- 
oughly by picking the Cotton apart after each addition; then pack it firmly in a 
conical percolator, and gradually pour on Distilled Water, until one thousand parts 
[or two pints] of percolate are obtained.” U.S. 

“Take of Oil of Peppermint one fluidrachm and a half; Water one gallon and 
a half (Imperial measure]. Distil one gallon [Imp. meas.].” Br, 

Off. Prep. Mistura Ferri Aromatica, Br. 


AQUA MENTHZ VIRIDIS. U.S., Br. Spearmint Water. 
(A'QUA MEN’/TH2 VIR’I-DIS.) 

Eau de Menthe verte, Fr. 

“Qil of Spearmint, two parts [or thirty minims]; Cotton, four parts [or sixty 
grains]; Distilled Water, @ sufficient quantity, To make one thousand parts [or two 
pints]. Add the Oil to the Cotton, in small portions at a time, distributing it thor- 
oughly by picking the Cotton apart after each addition; then pack it firmly in a 
conical percolator, and gradually pour on Distilled Water, until one thousand parts 
[or two pints] of percolate are obtained.” U.S. 

“Take of Oil of Spearmint one fluidrachm and a half; Water one gallon and 
a half [Imperial measure]. Distil one gallon [Imp. meas.].” Br. 

The two mint waters are among the most grateful and most employed of this class 
of preparations. ‘Together with cinnamon water, they are used in this country, 
almost to the exclusion of all others, as the vehicle of medicines given in the form 
of mixture. They serve not only to conceal or qualify the taste of other medicines, 
but also to counteract their nauseating properties. Peppermint water is generally 
thought to have a more agreeable flavor than that of spearmint, but some prefer the 
latter. Their effects are the same. 


AQUA ROSAS. U.S., Br. Rose Water. 
(A/QUA RO'SZ.) 
Eau distillée de Rose, Fr.; Rosenwasser, G. 


“Recent, Pale Rose, forty parts [or forty-eight ounces av.]; Water, two hundred 
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parts [or fourteen pints], To make one hundred parts [or seven pints]. Mix them, 
and, by means of steam, distil one hundred parts [or seven pints].’’ U. S. 

“Take of Fresh Petals of the Hundred-leaved Rose ten pounds [avoirdupois] (or 
an equivalent quantity of the petals preserved while fresh with common salt); Water 
two gallons [Imperial measure]. Distil one gallon [Imp. meas.].” Br. 

An improvement has been made in this preparation by doubling its strength, ex- 

erience having shown that the stronger rose water keeps better. 

It should be observed that, in the nomenclature of the U.S. Pharmacopeeia, the 
term “ Rose” implies only the petals of the flower. These are usually preferred in 
the recent state ; but it is said that, when preserved by being incorporated with one- 
third of their weight of common salt, they retain their odor, and afford a water 
equally fragrant with that prepared from the fresh flower. Indeed, Mr. Haselden 
prefers the salted roses, believing that the water prepared from them is less mucilagi- 
nous, less apt to become sour, and keeps its odor better than that prepared froin 
the fresh flowers. (P. J. Tr., xvi. 15.) It is not uncommon to employ the whole 
flower, including the calyx; but the product is less fragrant than when the petals 
only are used, as officinally directed.* Rose water is sometimes made by distilling 
together water and the oil of roses. This is best performed by dropping 10 drops 
of oil of rose on a sponge and adjusting it in the upper part of a still in the body of 
which a gallon of water is placed: the steam from the boiling water will carry over 
portions of the oil, and the distillate will thus be impregnated. 

When properly prepared, it has the delightful perfume of the rose in great perfec- 
tion. Itis most successfully made on a large scale. Like the other distilled waters, 
it is liable to spoil when kept ; and the alcohol which is sometimes added to preserve 
it is incompatible with some of the purposes to which the water is applied, and is 
even said to render it sour through acetous fermentation. It is best, therefore, to 
avoid this addition, and to substitute a second distillation. This distilled water is 
chiefly employed, on account of its agreeable odor, in collyria and other lotions. It 
is wholly destitute of irritating properties, unless when it contains alcohol. 

Of. Prep. Confectio Rose, U.S.; Mistura Ferri Composita ; Trochisci Bismuthi, 
Br.; Unguentum Aquz Rose, U.S. 


AQUA SAMBUCIL. Br. Lilder-flower Water. 
(A’QUA SAM-BU'CI.) 
* Take of fresh Elder Flowers, separated from the stalks, ten pounds [avoirdupois ] 


* A. Monthus states that the petals of the hundred-leaved rose are more odorous the nearer 
they are to the centre of the flower, and, contrary to what is said in the text, thinks that the calyx 
should not be rejected in preparing the distilled water. He maintains that so far from injuring 
the product, it in fact contributes to its preservation, and that the water obtained from the whole 
flower is less liable to that mucosity, which is the commencement of decomposition. This effect 
he ascribes to the astringent matter of the calyx, coagulating the mucilaginous matter of the petals, 
and preventing it from passing over in the distillation. (Journ. de Pharm., 1863, p. 497.) 

Milk of Roses. In making this cosmetic it is essential to produce an emulsion which, if it sepa- 
rates after long repose, may be restored by slight agitation. Although other perfumes may be, and 
are, commonly added to it, the scent of roses should predominate and form its characteristic odor. 
There are three varieties, the English, French, and German. The latter variety should never be 
employed as a cosmetic, on account of containing lead. 

English. Almonds (blanched) 14 ounce; Oil of Almonds and White Windsor Soap, of each, 

1 drachm; Rose Water # pint. Make an emulsion; to the strained. emulsion add a mixture of 
Essence or Spirit of Roses 4 fluidrachm; Alcohol 23 fluidounces; and subsequently of Rose Water 
q. s. to make the whole measure one pint; more alcohol is apt to cause the separation of the ingre- 
dients. Some makers add a few drops of oil of bergamot, with two or three drops each of oil of 
lavender and otto of roses, dissolved in the alcohol. 
Or, Oil of Almonds and White Windsor Soap, of each, 1 ounce; Salts of Tartar $ drachm; Boil- 
ing Water } pint. Triturate, and subsequently agitate until perfectly united. When cold, further 
add Alcohol 2 fluidounces; Spirit of Roses a few drops; Rose Water q. s. to make the whole measure 
a pint. 

Sie oabh: Tincture of Benzoin (simple) } fluidounce; Tincture of Styrax 2 fluidounce; Spirit 
of Roses 1 to 2 fluidrachms; Alcohol 2} fluidounces. Mix, and add gradually, with agitation, 
Rose Water 164 fluidounces. Augustin recommends the addition of a little carbonate of potassium 
(say 1 drachm to the pint) when it is intended to be used as a lotion in acne, 

Or, Tincture of Benzoin (simple) 1 fluidrachm; Tincture of Balsam of Peru 20 drops; Rose 
Water 4 pint. The addition of an ounce of alcohol, in lieu of a like quantity of rose water, im- 

roves it. 
i German. Dilute solution of Diacetate of Lead, } fluidounce; Lavender Water 2 fluidrachms; 
Alcohol 23 fluidounces; Rose Water ? of a pint. Mix and agitate. 
16 
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(or an equivalent quantity of the flowers preserved while fresh with common salt) ; 
Water two gallons [Imperial measure]. Distil one gallon [Imp. meas.].” Br. 

Elder flowers yield very little oil upon distillation ; and, if the water be needed, it 
may be best prepared from the flowers. Mr. Haselden prefers the salted flowers to 
the fresh, for the reason stated under Rose Water. The preparation is little used 
in this country. 

ARECA. Br. Areca Nut. 
(A*RB/CA.) 

Semen Areca, Betel Nut, #.; Noix d’Arec, Fr.; Arekaniisse, Betelniisse, G. 

This drug is rarely used in this country, although officinal in the British Phar- 
smacopeeia. For an account of its physical and medical properties, see Part II. 


ARGENTUM. Silver. 

Ag; 108. (AR-GEN’TUM.) — Ag; 108. 

“ ARGENTUM PuriIFICATUM. Refined Silver. Pure metallic silver.” Br. 

Argent raffiné, Argent, Fr.; Silber, Raffinirtes Silber, G.; Argento, Jt.; Plata, Sp. 

Silver is occasionally found in the metallic state, sometimes crystallized, at other 
times combined with gold, antimony, arsenic, or mercury; but usually it occurs in 
the state of sulphide, either pure or mixed with other sulphides, as those of copper, 
lead, and antimony. It is sometimes found as a chloride. , 

The most productive mines of silver are found on this continent, being those of 
Mexico and Peru, and our own Rocky Mountain territories; the richest in Europe 
are those of Norway, Hungary, and Transylvania. Mines have been opened and 
profitably worked in California and Nevada, but at present it is chiefly Colorado and 
Idaho which furnish the great bulk of the American silver production. Arizona 
and New Mexico are said also to contain very rich silver deposits which are now being 
developed. The principal ore is the sulphide. The mineral containing silver, which 
is most disseminated, is argentiferous galena, which is sulphide of lead, containing a 
little sulphide of silver. Argentiferous galena exists in several localities in the 
United States. A mine of silver was opened, about the year 1841, in Davidson 
County, N. C. The ore is an argentiferous carbonate of lead, yielding about one- 
third of its weight of lead, from which from 100 to 400 ounces of silver are extracted 
per ton. (Eckfeldt and Da Bois, Minwal of Coins.) Native silver is associated, 
in small quantities, with the native copper of the Lake Superior region; and a little 
of it has come into the market. The two metals, though more or less mixed, are 
yet quite distinct, never being alloyed to any considerable extent, showing conclusively 
that the deposits have not undergone igneous fusion at any time, but that the metals 
have deposited from solution. 

Extraction. Silver is extracted from its ores by two principal processes, amalga- 
mation and cupellation. At Freiberg, in Saxony, the ore, which is principally the 
sulphide, is mixed with a tenth of chloride of sodium, and roasted in a reverberatory 
furnace. As fast as the sulphide is oxidized to sulphate, this reacts with the sodium 
chloride, forming silver chloride and sodium sulphate. The roasted mass is then 
reduced to very fine powder, mixed with half its weight of mercury, one-third of its 
weight of water, and about a seventeenth of iron in flat pieces, and subjected, for 
sixteen or eighteen hours, to constant agitation in barrels turned by machinery. The 
chlorine combines with the iron, and remains in solution as chloride of iron; while 
the reduced silver forms an amalgam with the mercury. The amalgam is then sub- 
jected to pressure in leathern bags, through the pores of which the excess of mercury 
passes, a solid amalgam being left behind. This is then subjected to heat in a dis- 
tillatory apparatus, by means of which the mercury is separated from the silver, 
which is left in a porous mass. In Peru and Mexico the process is similar to that 
above given, common salt and mercury being used; but slacked lime and sulphide 
of iron are also employed, with an effect which is not very obvious. 

When argentiferous galenas are worked for the silver they contain, they are first 
reduced, and the argentiferous lead obtained is fused on a large, oval, shallow vessel 
called a:¢est, aud exposed to the blast of a bellows, whereby the lead is oxidized, half 
vitrified, and:driven off the test in scales, in the form of litharge. The operation 
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being continued on successive portions of argentiferous lead, the whole of the lead is 
separated, and the silver, not being oxidizable, accumulates on the test as a brilliant 
fused mass, until its amount is sufficient to beremoved. The time required for the 
separation is much abridged by the process of Mr. Pattinson, of Newcastle, England. 
This consists in allowing the melted alloy to cool slowly, and separating the crystals 
which first form, consisting mainly of lead, by means of a perforated ladle. The 
residue is a very fusible alloy of lead and silver, in which the latter metal is in large 
proportion, and from which it can be easily separated by cupellation or other means. 
(Brande and Taylor.) 

Properties. Silver is a white metal, very brilliant, tenacious, malleable, and 
ductile. In malleability and ductility, it is inferior only to gold. It is harder than 
gold, but softer than copper. Its atomic weight is 108, symbol Ag, and sp. gr. from 
10-4 to 10-5. It forms but one well-characterized oxide. [Exposed to a full red 
heat, it enters into fusion, and exhibits a brilliant appearance. It is not oxidized in 
the air, but contracts a superficial tarnish of sulphide of silver by the action of sul- 
phuretted hydrogen in the atmosphere; from which it may be freed by washing it 
with a strong solution of cyanide of potassium, and, as soon as it becomes bright, 
washing it with water and drying it. (Chem. News, 1866, p. 12.) Itis entirely 
soluble in diluted nitric acid. If any gold be present, it will remain undissolved as 
a dark-colored powder. From the nitric solution, the whole of the silver may be 
thrown down by chloride of sodium, as a white precipitate of chloride of silver, 
characterized by being completely soluble in ammonia. If the remaining solution 
contain copper or lead, it will be precipitated or discolored by sulphuretted hydrogen. 
“The solution, deprived of silver by means of chloride of sodium, and filtered, is not 
colored, or but slightly so, and is not precipitated by hydrosulphurie acid.” U.S. 
1870. “If ammonia be added in excess to a solution of the metal in nitric acid, 
the resulting fluid exhibits neither color nor turbidity” (5r.); proving the absence 
of copper, lead, and other metals. 

Off. Prep. Argenti Nitras, Argenti Nitras Dilutus, Argenti Nitras Fusus; Argenti 
Cyanidum, Argenti Iodidum, Argenti Oxidum. U.S. 


ARGENTI CYANIDUM. U.S. Cyanide of Silver. 
Ag CN; 133°7. (AR-GEN'TI CY-AN’I-DUM.) Ag C2 N; 133°7. 

Cyanuret of Silver; Argentum Cyanatum; Cyanure d’Argent, Fr.; Cyansilber, @. 

A process for preparing this salt is no longer officinal. Below will be found that 
of the U.S. P. 1870.* 

In the process of 1870 all the silver contained in a given weight of nitrate of 
silver, placed in a receiver in solution, is converted into cyanide by hydrocyanic acid, 
produced from ferrocyanide of potassium by the action of sulphuric acid, AgNO, +- 
HON = HNO, -+ Ag,CN. The materials in the retort are sufficient to produce a 
little more hydrocyanic acid than is necessary to convert the whole of the silver in 
the receiver into cyanide; so that the complete decomposition of the nitrate of 
silver is insured. Cyanide of silver should be kept in dark amber-colored vials, 
protected from light. ' 

According to Messrs. Glassford and Napier, the best way of obtaining cyanide of 
silver is to add cyanide of potassium to a solution of nitrate of silver so long as a 
precipitate is formed. 

Properties. Cyanide of silver is “a white powder, permanent in dry air, but 
gradually turning brown by exposure to light, odorless and tasteless, and insoluble 
in water and in alcohol. Insoluble in cold, but soluble in boiling nitric acid, with 
evolution of hydrocyanic acid; also soluble in water of ammonia and in solution 


* “Take of Nitrate of Silver, Ferrocyanide of Potassium, each, two troyounces; Sulphuric Acid 
a troyounce and a half; Distilled Water a sufficient quantity. Dissolve the Nitrate of Silver in a 
pint of Distilled Water, and pour the solution into a tubulated glass receiver. Dissolve the Fer- 
rocyanide of Potassium in ten fluidounces of Distilled Water, and pour the solution into a tubu- 
lated retort, previously adapted to the receiver. Having mixed the Sulphuric Acid with four fluid- 
vunces of Distilled Water, add the mixture to the solution in the retort, and distil, by means of a 
sand-bath, with a moderate heat, until six fluidounces have passed over, or until the distillate no 
longer produces a precipitate in the receiver. Lastly, wash the precipitate with Distilled Water, 
and dry it.” U.S. 1870. 
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of hyposulphite of sodium. When strongly heated, the salt fuses, gives off cyanogen 
gas, and, on ignition, metallic silver is left behind.” U.S. 
Its best solvent is cyanide of potassium. It has no medical uses. 


Off. Prep. Acidum Hydrocyanicum Dilutum, U.S. 


ARGENTI IODIDUM. U.S. Iodide of Silver. 

Ag Is 234°3. (AR-GEN’/TI I-OD/I-DUM.) Ag I; 234:3. 

This is a new officinal salt, which may be readily prepared by adding a solution 
of iodide of potassium to one of nitrate of silver, and washing and drying the pre- 
cipitate, which should be kept in dark amber-colored vials, protected from light. 

According to the experiments of M. Fizeau, it has the remarkable property of 
contracting with heat and expanding with cold, differing in this respect from the 
chlorides and bromides of the same metal, and the iodides of other metals. (Journ. 
de Pharm., 1867, p. 435.) This appears, however, to be only a partial truth, the 
iodide having three allotropic forms and a point of maximum density at about 116° 
C. (240:8° F.). See paper by G. F. Rodwell, in Chem. News, xx. 288; xxi. 14. 
The Pharmacopceia describes it as ‘a heavy, amorphous, light yellowish powder, 
unaltered by light if pure, but generally becoming somewhat greenish yellow, 
without odor and taste, and insoluble in water, alcohol, diluted acids, or in solution 
of carbonate of ammonium. Soluble in about 2500 parts of stronger water of am- 
monia. When heated to about 400° C. (752° F.), it melts to a dark red liquid, 
which, on cooling, congeals to a soft, yellow, slightly translucent mass. When 
mixed with water of ammonia, it turns white, but regains its yellowish color by 
washing with water. It is dissolved by an aqueous solution of cyanide of potas- 
sium, and the resulting solution yields a black precipitate with hydrosulphuric acid 
or sulphide of ammonium. If a small quantity of chlorine water be agitated with 
an excess of the salt, the filtrate acquires a dark blue color on the addition of gela- 
tinized starch. If the salt be boiled with test-solution of carbonate of ammonium 
previously diluted with an equal volume of water, the resulting filtrate, on being 
supersaturated with nitric acid, should not be rendered more than faintly opalescent 
(abs. of chloride).” U.S. 

Medical Properties. It possesses the general medical properties of nitrate of 
silver, and Dr. Charles Patterson, of Dublin, states that it may be used without 
any danger of producing discoloration of the skin, but in this he is probably incor- 
rect. Dr. Patterson found it generally successful in curing the stomach affections 
of the Irish peasantry, in the treatment of which nitrate of silver had previously 
proved useful. He succeeded with it in curing several cases of hooping-cough 
in a short time, and in greatly relieving a case of dysmenorrhcea of three years’ 
standing. Its effects in epilepsy were least satisfactory. The dose is one or two 
grains (‘065-13 Gm.), three times a day, given in the form of pill; for children, 
from the eighth to the fourth of a grain (008-016 Gm.), according to the age. 


ARGENTI NITRAS. U.S., Br. Nitrate of Silver. 
Ag NOs3 169°7. (AR-GEN’TI NI/TRAS,) Ag 0, NOs; 169:7. 
Argentum Nitricum Crystallisatum, P.G.; Azotas (Nitras) Argenticus; Azotate d’Argent, Nitre 
lunaire, F’r.; Salpetersaures Silberoxyd, Silbersalpeter, @. 
The U.S. Pharmacopoeia does not give a process for making this salt.* The 
British process is as follows. ‘ Take of Refined Silver three ounces [avoirdupois] ; 


* The U.S. Pharmacopeeia, 1870, gave the following. Take of Silver, in small Pieces, two 
troyounces ; Nitric Acid two troyounces and a half ; Distilled Water a sufficient quantity. Mix the 
Acid with a fluidounce of Distilled Water in a porcelain capsule, add the Silver to the mixture, 
cover it with an inverted glass funnel, resting within the edge of the capsule, and apply a gentle 
heat until the metal is dissolved, and red vapors cease to be produced; then remove the funnel, 
and, increasing the heat, evaporate the solution to dryness. Melt the dry mass, and continue the 
heat, stirring constantly with a glass rod, until free nitric acid is entirely dissipated. Dissolve the 
melted salt, when cold, in six fluidounces of Distilled Water, allow the insoluble matter to sub- 
side, and decant the clear solution. Mix the residue with a fluidounce of Distilled Water, filter 
through paper, and, having added the filtrate to the decanted solution, evaporate the liquid until 
a pellicle begins to form, and set it aside in a warm place to crystallize. Lastly, drain the erystals 
ina glass funnel until dry, and preserve them in a well-stopped bottle. By evaporating the mother- 
water, more crystals may be obtained.” U.S. 
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Nitric Acid two and a half fluidounces [Imperial measure]; Distilled Water five fluid- 
ounces [Imp. meas.]. Add the Nitric Acid and the Water to the Silver in a flask, 
and apply a gentle heat till the metal is dissolved. Decant the clear liquor from any 
black powder which may be present, into a porcelain dish, evaporate, and set aside 
to crystallize ; pour off the clear liquor, and again evaporate and crystallize. Let the 
erystals drain in a glass funnel, and dry them by exposure to the air, carefully avoid- 
ing the contact of all organic substances. Nitrate of Silver must be preserved in 
bottles furnished with accurately ground stoppers.” Br. 

The two formulas are essentially the same; but that of the U.S. Pharmacopoeia, 
1870, is more detailed and precise, with two peculiarities which deserve notice. One 
of these is the direction to cover the materials in the capsule, during the continuance 
of the reaction, with a glass funnel. This is in order to econowize the nitric acid, 
a portion of which rises in vapor, and, being condensed on the inner surface of the 
funnel, falls again into the capsule. The second peculiarity is the fusion of the salt 
before being dissolved. This would, from the phraseology of the directions, appear 
to have been intended to get rid of any uncombined nitric acid which might remain 
in the dry salt. But the effect is to decompose any nitrate of copper that might 
have been derived from the silver, which, if coin be employed, always contains copper. 
The heat decomposes the nitrate of copper, and the comparatively insoluble oxide 
is formed, which remains on the filter when the mass is subsequently dissolved in water 
and filtered, the nitrate of silver not being decomposed by the heat used. 

During the solution of silver in nitric acid, part of the acid is decomposed and nitric 
oxide is given off, which becomes red by contact with the atmosphere, and the oxygen 
oxidizes the silver. ‘This is taken up by the remainder of the acid, and produces 
nitrate of silver in solution, which, by due evaporation, furnishes crystals of the salt. 
The silver should be pure, and the acid diluted for the purpose of promoting its action. 
If the silver contain copper, the solution will have a greenish tint, not disappearing 
on the application of heat; and if a minute portion of gold be present, it will be 
left undissolved as a black powder. The acid also should be pure. The commer- 
cial nitric acid, as it frequently contains both hydrochloric and sulphuric acids, should 
never be used. The hydrochloric acid gives rise to an insoluble chloride, and the 
sulphuric, to the sparingly soluble sulphate of silver.* 

Properties. Nitrate of silver is in “ colorless, transparent, tabular, rhombic crys- 
tals, becoming gray or grayish black on exposure to light in presence of organic 
matter, odorless, having a bitter, caustic and strongly metallic taste and a neutral 
reaction. Soluble in 0-8 part of water and in 26 parts of alcohol at 15° C. (59° 
F.), in 0-1 part of boiling water and in 5 parts of boiling alcohol. When heated 
to about 200° C. (392° F.), the salt fuses to a faintly yellow liquid, which, on cool- 
ing, congeals to a purely white, crystalline mass. At a higher temperature the salt 
is gradually decomposed, with evolution of nitrous vapors. It should be kept in dark 
amber-colored vials protected from the light.” U.S. The solution stains the skin 
of an indelible black color, and is itself discolored by the most minute portion of or- 
ganic matter, for which it forms a delicate test. The affinity of this salt for ani- 
mal matter is evinced by its forming definite compounds with albumen and fibrin. 
The solution also stains linen and muslin in a similar manner; and hence its use 
in making the so-called indelible ink. To remove these stains, Mr. W. B. Herapath 
advises to let fall on the moistened spots a few drops of tincture of iodine, which 
converts the silver into iodide of silver. The iodide is then dissolved by a solu- 
tion of hyposulphite of sodium, made with half a drachm to a fluidounce of water, 
or by a moderately dilute solution of caustic potassa, and the spots are washed out 
with warm water. They are taken out also by a solution of two and a half drachms 
of cyanide of potassium, and fifteen grains of iodine, in three fluidounces of water. 


* It is desirable that pure silver, free from copper, should be used in this process. As silver 
coin always contains copper, it should be purified before being employed. For this purpose, ac- 
cording to the method of M. Lienau, it should be dissolved in nitric acid, and the solution pre- 
cipitated by chlorine water, which throws down the silver only in the form of chloride. The 
precipitate is to be well washed with chlorine water, then dissolved in solution of ammonia, and 
precipitated by clean copper wire. The silver is deposited as a black powder, which, when washed 
with solution of ammonia, is perfectly pure. (See A. J. ?., 1862, p. 368.) 
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Stains on the skin may be removed by the same reagents. Dr. H. Kraetzer recom- 
mends instead of potassium cyanide, a solution of 10 parts sal ammoniac and 10 parts 
corrosive sublimate in 100 parts of water, with which the stains are said to be re- 
moved readily from the hands, and from linen, wool, and cotton without injuring the 
fabric. (Archiv d. Pharm., 1880, p.52.) Nitrate of silver is incompatible with almost 
all spring and river water, on account of a little common salt usually contained in it; 
with soluble chlorides; with sulphuric, hydrosulphuric, hydrochloric, and tartaric 
acids, and their salts; with the alkalies and their carbonates ; with lime-water; and 


with astringent infusions. It is sometimes improperly prescribed in pill with tannic — 


acid, by which it ‘is decomposed. Nitrate of silver is an anhydrous salt, consisting 
of one atom of silver, 108, combined with the monatomic group NO,, 62, character- 
istic of nitric acid, = 170. 

Impurities and Tests. Hydrochloric acid or a solution of chloride of sodium, 
added in excess to one of nitrate of silver, should throw down the whole of the silver 
as a white curdy precipitate darkening on exposure to light, and nothing besides. 
This precipitate should be entirely soluble in ammonia. If not so, the insoluble part 
is probably chloride of lead. If the supernatant Jiquid, after the removal of the pre- 
cipitate, be discolored or precipitated by sulphuretted hydrogen, the fact shows the 
presence of metallic matter, which is probably copper or some remains of lead, or 
both. The solution, after precipitation by hydrochloric acid and filtration, should leave 
no residue when evaporated. A piece of the salt, heated on charcoal by the blow- 
pipe, melts, deflagrates, and leaves behind a whitish metallic coating. After all, the 
best sign of the purity of nitrate of silver is the characteristic appearance of the 
erystals. An aqueous solution of the salt yields with hydrochloric acid a white 
precipitate of silver chloride, soluble in ammonia. “If all the silver has been pre- 
cipitated with hydrochloric acid, and the filtrate is evaporated to dryness, no fixed 
residue should be left (abs. of foreign metallic impurities). 1 Gm. Nitrate of Silver, 
when completely precipitated by hydrochloric acid, should yield 0-84 Gm. of dry 
chloride of silver.” U.S. 

Medical Properties and Uses. When nitrate of silver in a pure state is 
brought in contact with a living tissue, it acts as an escharotic. Owing to the for- 
mation of a dense film of coagulated albumen, the depth of its action is very limited ; 
the albuminous coating is at first white, but soon becomes blackish owing to the re- 
duction of the silver. The solution of the salt is, if not too strong, a local stimu- 
lant and astringent, and is very largely employed (grs. xx to f31) in ordinary angina, 
or more concentrated (grs. xxx to f3i) in diphtheria, and is also used in inflamma- 
tions of the urethral and conjunctival mucous membranes ; for the latter purpose the 
strength should usually not exceed one or two grains to the ounce. As a counter- 
irritant, stimulant, and alterative, or an escharotic in various exterpal ulcerations, 
morbid growths, etc., nitrate of silver finds a very wide use. It is largely employed, 
also, internally in inflammations and ulcerations of the alimentary tract, such as sub- 
acute gastritis, pyrosis, ulcer of the stomach, chronic diarrhoea, catarrh of the gall 
ducts, etc. In all stomachic diseases it should be given half an hour before eating, 
so as to reach as thoroughly as possible the gastric mucous membrane. Dr. Boudin, 
of Marseilles, employed it in typhoid fever, and Prof. Wm. Pepper has followed the 
practice with asserted brilliant results. As it has been found in all the tissues of the 
body, it is undoubtedly absorbed. It is soluble in peptones, and is probably so taken 
up, although some believe that it is converted in the stomach into a soluble double 
chloride with sodium or potassium. It is never used in practical medicine to pro- 
duce an acute impression on the general system, but for general effects solely as a 
slowly acting alterative in certain nervous affections, especially epilepsy and chronic 
spinal inflammation, such as locomotor ataxia, spasmodic tabes, tabes dorsalis, ete. The 
occasional production of a slate-colored discoloration of the skin is a great drawback 
to the long-continued use of the nitrate, but it probably never occurs under a course 
of the remedy of less than two months. It affects also the mucous membrane, and, 
according to Dr. Branson (confirmed by Dr. Wm. Pepper), an indication of the ap- 
proach of discoloration is furnished by the occurrence of a dark blue line on the edges 
of the gums, very similar to that produced by lead, but somewhat darker. When once 
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produced, the discoloration seems to be permanent, although Dr, L. P. Yandell has 
reported two cases in which the discoloration of the skin disappeared during a course 
of iodide of potassium for syphilitic disease. (V. R., July, 1873.) 

The dose of nitrate of silver (crystals) is the fourth of a grain (0-016 Gm.), 
gradually increased to half a grain (0-03 Gm.), three times a day. For internal 
exhibition, the physician should always prescribe the crystals, and never direct the 
fused nitrate, which may not be pure. Nitrate of silver should always be given in 
pill, as the solution is decomposed by the liquids of the mouth. In the treatment 
of epilepsy, Dr. Powell recommends the exhibition at first of grain (0-065 Gm.) 
doses, to be gradually increased to six grains (0-4 Gm.), three times a day. Its 
effects vary very much, owing no doubt to the salt being more or less decomposed 
by the substances used in preparing it in pill, or with which it comes in contact 
in the stomach. It should not be made up into pill with crumb of bread, as this 
contains common salt, but with some vegetable powder and mucilage, preferably 
powdered sugar of milk with an excipient of glucose. But, as all organic substances 
decompose it more or less, M. Vée proposes the use of inorganic matter, such as 
nitre, or preferably pure silica obtained by precipitating one of the silicates by an 
acid, and washing it. The least possible proportion of tragacanth may be used to 
give adhesiveness to the mass. (Journ. de Pharm., Mai, 1864, p. 408.) In view of 
the fact that chloride of sodium is used with food, and exists, together with phos- 
phates, in the secretions, and that free hydrochloric acid and albuminous fluids are 
present in the stomach, it is almost certain that, sooner or later, the whole of the 
nitrate of silver will be converted into the chloride, phosphate, and albuminate, com- 
pounds far less active than the original salt. The experiments of Keller, who an- 
alyzed the faeces of patients under the use of this salt, confirm this view. Such 
being the inevitable result when the nitrate is given, the question arises how far it 
would be expedient to anticipate the change, and give the silver as a chloride ready 
formed. Dr. Geo. B. Wood tried the chloride in large doses, in two cases of epilepsy, 
but without advantage. According to Mialhe, nitrate of silver upon entering the 
stomach is converted into a soluble and readily absorbable double chloride, by com- 
bining with chloride of sodium or of potassium. 

When ingested in sufficient dose, nitrate of silver is a violent poison, and has 
several times caused death. The symptoms are those of toxic gastro-enteritis, with 
marked constitutional disturbance, especially coma, convulsions, paralysis, and pro- 
found alteration of the respiration. ‘he treatment of the poisoning resolves itself 
into the use of the antidotes (common salt, soap, alkalies), and the meeting of symp- 
toms as they arise. 

Off. Prep. Argenti Cyanidum, U.S.; Argenti Nitras Dilutus; Argenti Nitras 
Fusus, U.S. 


ARGENTI NITRAS DILUTUS. U.S. Diluted Nitrate of Silver. 
(AR-GEN'TI NI/TRAS DI-LU/TUS.) 

“ Nitrate of Silver, fifty parts; Nitrate of Potassium, /i/ty parts, To make one 
hundred parts. Melt the salts together in a porcelain crucible, at as low a temper- 
ature as possible, stirring the melted mass well until it flows smoothly. Then cast 
it in suitable moulds. Keep the product in dark amber-colored vials, protected from 
light.” US. 

This is a new officinal preparation. Its introduction grew out of the frequent 
demand for a fused nitrate of silver, which would not be so severe in its action as 
the pure article. The manufacturers have been in the way of furnishing for many 
years a “ No. 2 Lunar Caustic,” which contains 67 per cent. of pure nitrate of sil- 
ver; the officinal diluted nitrate contains 50 per cent. of lunar caustic. 

Properties. Diluted nitrate of silver is officinally described as ‘‘a white, hard 
solid, generally in form of pencils or cones of a finely granular fracture, becoming 
gray or grayish black on exposure to light in presence of organic matter, odorless, 
having a caustic, metallic taste, and a neutral reaction. ach of its constituents 
retains the solubility in water and in alcohol mentioned respectively under Argente 
Nitras and Potassii Nitras. An aqueous solution of 2 Gm. of Diluted Nitrate of 
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Silver, acidulated with nitric acid, when completely precipitated by hydrochloric acid, 
should yield not less than 0-84 Gm. of dry chloride of silver. The filtrate, sep- 
arated from the precipitate, when evaporated to dryness, leaves a residue which is 
completely soluble in water, and which yields a white, crystalline precipitate with a 
concentrated solution of bitartrate of sodium.” U.S. 

Medical Properties. This preparation is only used externally. It is similar in 
its action to the fused nitrate, but less energetic. 


ARGENTI NITRAS FUSUS. U.S. Moulded Nitrate of Silver. 
(AR-GEN’TI NI/TRAS FU’SUS.) 
Argenti Nitras, Br.; Lunar Caustic; Lapis Infernalis, Argentum Nitricum Fusum, P.G. ; 


Azotas (Nitras) Argenticus Fusus; Azotate d’Argent fondu, Pierre infernale, /’r.; Hdllenstein, Ge- 
schmolzenes Salpetersaures Silberoxyd, G.; Fused Nitrate of Silver. 


‘‘ Nitrate of Silver, one hundred parts [or one ounce av.]; Hydrochloric Acid, four 
parts [or sixteen minims]. Melt the Nitrate of Silver in a porcelain capsule, at as 
low a temperature as possible; then add to it, gradually, the Hydrochloric Acid, 
stir well, and, when nitrous vapors cease to be evolved, pour the melted mass in suit- 
able moulds. Keep the product in dark amber-colored vials, protected from light.” 
Cr; 

“To obtain the Nitrate in rods, fuse the crystals in a capsule of platinum or thin 
porcelain, and pour the melted salt into proper moulds.” Br. 

For most purposes it is desirable to have the nitrate of silver less brittle than 
in its pure state. Prof. J. L. Smith, of Louisville, Ky., found that this could be 
effected by adding a little chloride of silver, which rendered the stick tough, with- 
out materially impairing its efficiency. Dr. Squibb proposed to accomplish the ob- 
ject by adding 40 grains of hydrochloric acid, with half a fluidounce of distilled 
water, to two ounces of nitrate of silver, heating the mixture by means of a sand- 
bath to dryness, and then melting and casting into moulds. (Proc. A. P. A., 1858.) 
This process has been adopted in the present U.S. Pharmacopeia. In order to keep 
the sticks from becoming discolored during the casting process, it is advisable to add 
a diluted nitric acid (1 in 5) occasionally to the melted nitrate, and carefully pre- 
vent the mass from becoming overheated. The British process is merely the con- 
tinuation of that by which the nitrate is obtained in crystals. As the salt while 
melting sinks into a common crucible, the fusion is performed in one of porcelain or 
platinum, the size of which should be sufficient to hold five or six times the quantity 
of the salt operated on, in order to prevent its overflowing in consequence of the 
ebullition. Sometimes small portions of the liquid are spirted out, and the operator 
should be on his guard against this occurrence. When the mass flows like oil, it is 
completely fused, and ready to be poured into the moulds. These should be warmed, 
but not greased, as organic matter would thus be furnished, which would partially 
decompose the fused salt. 

Properties. Fused nitrate of silver, as prepared by the above process, is in the 
form of hard brittle sticks of the size of a goose-quill, at first translucent, but quickly 
becoming gray or more or less dark under the influence of light, owing to the re- 
duction of the silver, effected probably by organic matter or sulphuretted hydrogen 
contained in the atmosphere. That the change does not depend on the sole action 
of light has been proved by Mr. Scanlan, who finds that nitrate of silver in a clean 
glass tube hermetically sealed undergoes no change by exposure tolight. The sticks 
often become dark-colored and nearly black on the surface, and when broken across, 
exhibit a crystalline fracture with a radiated surface. Fused nitrate of silver, when 
pure, is wholly soluble in distilled water; but even fair samples of the fused salt 
will not totally dissolve, a very scanty black powder being left of reduced silver, 
arising probably from the salt having been exposed to too high a heat in fusion. Stein 
(Schweiz. Wochenschrift fiir Pharmacie, 6, 10,1877) recommends a plan for ob- 
taining sticks of lunar caustic of special diameter or length by taking a glass tube or 
rod of required outside diameter, and wrapping around it moistened parchment paper, 
pasting the edges, tying the lower end, and drying. The melted lunar caustic is 
poured into the paper mould, held upright in a test-tube, and allowed to cool by 
standing. Llastic crayons of nitrate of silver may be made by taking a Jaminaria 
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tent 75th of an inch (-002 mm.) in diameter, dipping it into thick mucilage, rolling in 
finely powdered lunar caustic, and drying it. (Pajot.) Entirely black lunar caustic 
is sometimes seen in France, which contains about 2 per cent. of nitrate of potassium 
and the same quantity of black oxide of manganese. Heller’s caustic pencils look 
like ordinary lead-pencils, and consist of long, thin sticks of lunar caustic, encased in 
wood ; they may be sharpened like lead-pencils, and the point protected by a cap to 
prevent injury when not in use. “Soluble, with the exception of about 5 per cent. 
of chloride of silver, in 0-6 part of water and in 25 parts of alcohol at 15°C. 
(59° F.), in 0-5 part of boiling water, and in 5 parts of boiling alcohol. It is in- 
soluble in ether. Whatever is left undissolved by water is completely soluble in 
water of ammonia.” U.S. 

Impurities and Tests. Fused nitrate of silver is liable to contain free silver 
from having been exposed to too high a heat, the nitrates of lead and copper from 
the impurity of the silver dissolved in the acid, and nitrate of potassium from fraudu- 
lent admixture or otherwise. Free silver will be left undissolved as a black powder, 
after the action of distilled water. A very slight residue of this kind is hardly 
avoidable; but, if there be much free silver, it will be shown by the surface of a 
fresh fracture of one of the sticks presenting an unusually dark gray color. ( Chris- 
tison.) The mode of detecting lead and copper is explained under nitrate of silver. 
(See Argenti Nitras.) In order to detect nitrate of potassium, a solution of the 
suspected salt should be treated with hydrochloric acid in excess, to remove silver, 
and with sulphuretted hydrogen, to throw down other metals if they happen to be 
present. The filtered liquid, if the salt be pure, will entirely evaporate by heat; if 
it contain nitrate of potassium, this will be left, easily known by its properties as a 
nitrate. This impurity sometimes exists in fused nitrate of silver in large amount, 
varying, according to different statements, from 10 to 75 per cent. According to 
Dr. Christison, it may be suspected if the sticks present a colorless fracture. Prof. 
Pollacci (Journ. de Pharm., 4e sér., xvii. 160) states that if nitrate of silver, after 
having been heated in a porcelain capsule to redness and cooled, imparts an alkaline 
reaction to water, it contains nitre. The U.S. Pharmacopeeia gives the following 
quantitative test. ‘“ A filtered aqueous solution of 2 Gm. of the salt, acidulated with 
nitric acid, when completely precipitated by hydrochloric acid, should yield 1:6 Gm. 
of dry chloride of silver.” U.S. In the Br. Pharmacopeeia the fullowing method 
is given for testing fused nitrate of silver for impurity, without determining its 
nature. ‘Ten grains dissolved in two fluidrachms of distilled water give with hy- 
drochloric acid a precipitate, which, when washed and thoroughly dried, weighs 
8:44 orains. The filtrate when evaporated by a water-bath leaves no residue.” If 
the weight of the precipitate be greater or less than here stated, there must be some 
impurity in the nitrate; and any non-precipitable matter, if solid at the temperature 
of the water-bath, will be left behind when the filtrate is evaporated. 

Medical Properties. Fused nitrate of silver should be restricted to external 
use. Externally applied, the fused nitrate acts variously as a stimulant, vesicant, 
and escharotic, and may be employed either dissolved in water, or in the solid state. 
A drachm of the fused salt, dissolved in a fluidounce of water, forms an escharotic 
solution, which may often be resorted to with advantage. But fused nitrate of 
silver is most frequently employed in the solid state; and, as it is not deliquescent 
nor apt to spread, it forms the most manageable caustic that can be used. When 
thus employed, it is useful to coat the caustic, as recommended by M. Dumeril, by 
dipping it into melted engravers’ sealing-wax, which strengthens the stick, protects 
it from change, prevents it from staining the fingers, and affords facilities for limit- 
ing the action of the caustic to particular spots. If it is desired, for example, to 
touch a part of the throat with the caustic, it is prepared by scraping off the seal- 
ing-wax with a penknife, to a suitable extent, from one end. Another way to 
strengthen the stick is to cast it around a platinum wire, as recommended by M. 
Chassaignac; or around a wick of cotton, according to the plan of M. Blatin. By 
the latter plan, when the stick is broken, the fragments remain attached. If the 
fused nitrate be rubbed gently over the moistened skin until this becomes gray, it 
generally vesicates, causing usually less pain than is produced by cantharides. The 


250 Argenti Nitras Fusus.—Argenti Oxidum. PART I. 


fused nitrate is also employed to destroy strictures of the urethra, warts and ex- 
crescences, fungous flesh, incipient chancres, and the surface of other ulcers. Mr. 
Higginbottom considers its free application to ulcers, so as to cover them with an 
eschar, as an excellent means of expediting their cicatrization. He alleges that, if 
an adherent eschar be formed, the parts underneath heal before it falls off. It has 
also been used with good effect in the solid state by Dr. Jewell in leucorrheea, and 
by Ricord, Hannay, and others in the gonorrhcea of women. In these cases the pain 
produced is much less than would be expected. Lunar caustic is frequently used 
in aqueous solution as a topical remedy in various low forms of inflammation, but 
particularly in erysipelas, applied both to the inflamed and to the surrounding healthy 
parts. In some cases it is sufficient to blacken the cuticle; in others it is best to 
produce vesication. In the treatment of these inflammations, Mr. Ward, of Lon- 
don, finds an ethereal solution, formed by dissolving eight grains of the salt in a 
fluidounce of common nitric ether, much more convenient and manageable than an 
aqueous solution. The ethereal solution is readily applied, and quickly dries. In 
cases of prolapsus ani, Mr. Lloyd, of London, smears the protruded bowel with 
the solid caustic, and then returns it. Three or four applications, at intervals 
of a week or a fortnight, are generally sufficient to effect a cure. Mr. Lloyd never 
knew this practice to be attended with bad consequences. Prof. Parker, of New 
York, uses nitrate of silver for the radical cure of hydrocele. After drawing off the 
liquid, he introduces, through the canula, a common probe, the end of which is 
coated, for half an inch or more, with the caustic. The probe is then carried lightly 
over the serous surface of the tunica vaginalis, and withdrawn. In smallpox it has 
been proposed by Bretonneau and Serres to cauterize each pustule, after its top has 
been removed, on the first or second day of the eruption, in order to arrest its de- 
velopment, and prevent pitting. The fused nitrate also forms an efficacious applica- 
tion to certain ulcerations of the throat, to different forms of porrigo of the scalp, 
and other skin diseases, to punctured and poisoned wounds, and to chilblains, slowly 
rubbed over the moistened part. If, unexpectedly, the pain produced by its external 
use should be excessive, it may be allayed by washing the parts with a solution of 
common salt, which acts by decomposing the caustic. In the form of ointment, 
made by mixing one part of the caustic, in powder, with thirty of lard, it has been 
used in ozzena ; a piece of lint, smeared with the ointment, being introduced into the 
nasal fossa. Dr. Richardson, of New Orleans, obtains the most signal success by 
the injection of a strong solution (20 to 60 grains to the ounce) in chronic cystitis. 
First washing out the bladder, he injects about two ounces of the liquid, and, except 
in the case of very strong solutions, allows it to remain; in eight days he repeats 
the operation. (Phila. Med. Times, v. 735.) 

Nitrate of silver, in impalpable powder, mixed with an equal weight of lycopodium, 
and used by inhalation, has been found beneficial in ulcerated sore throat, laryngitis, 
bronchitis, aud incipient phthisis, by Dr. W. M. Cornell, of Boston. (Boston Med. 
and Surg. Journ., Sept. 25,1850.) The salt, used in this way, has since been suc- 
cessfully employed in the treatment of chronic laryngitis by M. Trousseau, of Paris, 
and others. The mixture employed consisted of three grains of the nitrate and a 
drachm of sugar of milk, intimately mixed in fine powder, of which as much as would 
fill the barrel of a steel pen was inhaled daily. The steel pen, charged with the 
powder, and attached to the barrel of a quill, is placed on the root of the tongue, and 
the patient compresses his lips around the quill. Then, holding his nose, he makes a 
deep inspiration, which draws the powder into the larynx. (See Am. Journ. of Med. 
Sci., Oct. 1855, p. 515.) It is, however, much better and safer to apply the nitrate 
in solution to the affected part by means of laryngoscopy. Dr. Guillon, of France, 
strongly recommends the insufflation of the powder in pseudo-membranous croup. 


ARGENTI OXIDUM. U.S, Br. Ovide of Silver. 
Ag: O3 231°4. (AR-GEN/TI Ox'I-DtM.) Ag 0; 115-7. 
Argentum Oxydatum, Argentic Oxide; Oxyde d’Argent, Fr.; Silberoxyd, G. 
“Take of Nitrate of Silver, in crystals, half an ounce [avoirdupois]; Solution of 
Lime three pints and a half [Imperial measure]; Distilled Water ten jluidounces. 
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Dissolve the Nitrate of Silver in four [fluidJounces of the Distilled Water, and, 
having poured the solution into a bottle containing the Solution of Lime, shake the 
mixture well, and set it aside to allow the deposit to settle. Draw off the super- 
natant liquid, collect the deposit on a filter, wash it with the remainder of the Dis- 
tilled Water, and dry it at a heat not exceeding 212°. Keep it in a stoppered 
bottle.” Br. 

A process for preparing oxide of silver has not been adopted in the present 
Pharmacopeeia: that of the U. 8. Pharmacopeia of 1870 is given below.* 

Oxide of silver was-introduced into the U. S. Pharmacopeeia of 1850, and was 
adopted in the Br. Pharmacopeeia from the Dublin. In the processes for making it, 
nitrate of silver is decomposed by potassa or lime, the oxide being precipitated, and 
nitrate of potassium or nitrate of calcium, as the case may be, remaining in solution. 
When thus obtained, the oxide is an olive-brown powder. If the potassa used be 
not wholly free from carbonic acid, the precipitated oxide will be contaminated with 
some carbonate of silver. According to Mr. Borland, of London, the carbonate is 
sometimes sold for the oxide. A third process for obtaining this oxide is that of 
Gregory, which consists in boiling the moist, recently prepared chloride of silver 
with a very strong solution of caustic potassa (sp. gr. 1:25 to 1-30), when, by double 
decomposition, oxide of silver and chloride of potassium are formed. “Oxide of 
silver should be kept in dark amber-colored vials, protected from the light.” 

Properties and Tests. ‘A heavy, dark brownish black powder, liable to reduc- 
tion by exposure to light, odorless, having a metallic taste and imparting an alka- 
line reaction to water, in which it is very slightly soluble. It is insoluble in alco- 
hol. When heated, it loses oxygen, and metallic silver is left behind. On adding 
the Oxide to hydrochloric acid, no effervescence should take place (abs. of carbon- 
ate). 1 Gm. of the Oxide, when treated with an excess of hydrochloric acid, should 
yield 1-236 Gm. of chloride of silver. Oxide of silver should not be triturated 
with readily oxidizable or combustible substances, and should not be brought in 
contact with ammonia.” U.S. When its solution in nitric acid is precipitated by 
chloride of sodium in excess, the supernatant liquid is not discolored by sulphydrate 
of ammonium. The non-action of this test shows the absence of most foreign metals, 
especially copper and lead. It parts with its oxygen with great facility, being de- 
composed by many organic substances, and even causing sulphur to take fire when 
the two are rubbed together, quite dry, in a mortar. (Chem. News, 1864, p. 217.) 

Medical Properties and Uses. This oxide has been proposed as a substitute 
for nitrate of silver, as having the general therapeutic virtues of the latter, without 
its escharotic effect, and objectionable property of discoloring the skin. Experience, 
however, has shown that it will tint the skin. (New York Med. Journ., June, 
1869; Phila. Med. Times, vi.) It was first tried as a medicine by Van Mons 
and Sementini. In 1840 it was employed by Dr. Butler Lane, who considered it 
to act as a sedative. In 1845 the late Sir James Hyre strongly recommended it in 
his work on exhausting diseases. Dr. Lane used it with more or less success in 
nausea, cardialgia, pyrosis, various painful affections of the stomach without organic 
lesion, dysentery, diarrhoea, night-sweats without other obvious affection, dysmenor- 
rhoea, menorrhagia, leucorrhcea, chronic enlargements of the uterus attended with 
flooding, etc. The oxide appeared to exert a peculiar control over uterine fluxes. 
Some of the cases treated required the use of tonics, after the curative influence of 
the oxide had been exerted. The late Dr. Golding Bird also obtained favorable 
effects from the use of oxide of silver, and confirmed to a certain extent the results 
of Dr. Lane, especially as to its valuable powers in menorrhagia. In stomach dis- 
ease characterized by a glairy instead of a watery discharge, Dr. Bird derived not 
the slightest benefit from the oxide, though he used it in thirty cases. In teenia it 
has been used successfully in two cases by Mr. Whittel. The dose of oxide of silver 
is a grain (0-065 Gm.) twice or thrice a day. If pills are ordered, they should not 


* “Take of Nitrate of Silver four troyounces ; Distilled Water half a pint ; Solution of Potassa 
a pint and a half, or a sufficient quantity. Dissolve the Nitrate of Silver in the Water, and to the 
solution add Solution of Potassa so long as it produces a precipitate. Wash this repeatedly with 
water until the washings are nearly tasteless. Lastly, dry the precipitate and keep it in a well- 
stopped bottle, protected from the light.” U.S, 1870. 
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be made with honey, conserve of roses, or other excipient containing glucose; and, 
indeed, most organic substances, especially in a moist state, deoxidize the oxide, re- 
viving the silver. There would seem to be need of great caution in making these 
pills. Dr. Jackson has recorded a case in which pills of oxide of silver, muriate of 
morphia, and extract of gentian exploded violently in the pocket of the patient. 
(P. J. Tr., xi. 552.) Mr. Ambrose Smith recommends, as among the best excip- 
ients, gum arabic, or this with a little syrup. (Proc. A. P. A., 1859, p. 308.) The 
best method of administering is probably in gelatin capsules, the oxide being intro- 
duced in the form of a dry powder. Oxide of silver has been used in an ointment, 
composed of from five to ten grains to the drachm of lard, as an application to 
venereal sores, and to the urethral membrane in gonorrhcea, smeared on a bougie. 


ARMORACLZ RADIX. Br. Horse-radish Root. 
(AR-MO-RA/CI-# RA’DIX.) 

“ The fresh root of Cochlearia Armoracia.” Br. (Nat. Ord. Cruciferze, Siliquosee.) 

Armoracia, Br. 1864; Raifort sauvage, Moutarde des Moines, Radis de Cheval, F’r.; Meerret- 
tig, G.; Rafano rusticano, /t.; Rabano rusticano, Sp. 

Gen. Ch, Silicula emarginate, turgid, scabrous with gibbous, obtuse valves. Willd. 

Cochlearia Armoracia. Willd. Sp. Plant. ii. 451; Woodv. Med. Bot. p. 400, 
t. 145. The root of this plant is perennial, sending up numerous very large leaves, 
from the midst of which a round, smooth, erect, branching stem rises two or three 
feet in height. The radical leaves are lance-shaped, waved, scolloped on the edges, 
sometimes pinnatifid, and stand upon strong footstalks. Those of the stem are 
much smaller, without footstalks, sometimes divided at the edges, sometimes almost 
entire. The flowers are numerous, white, peduncled, and form thick terminal 
clusters. The calyx has four ovate, deciduous leaves, and the corolla an equal 
number of obovate petals, twice as long as the calyx, and inserted by narrow claws. 
The pod is small, elliptical, crowned with the persistent stigma, and divided into 
two cells, each containing from four to six seeds. 

The horse-radish is a native of western Europe, growing wild on the sides of 
ditches, and in other moist situations. It is cultivated for culinary purposes in 
most civilized countries, and is said to have become naturalized in some parts of 
the United States. Its flowers appear in June. 

The root, which is officinal in its fresh state, is long, conical at top, then nearly 
cylindrical for some inches, at last tapering, whitish externally, very white within, 
fleshy, of a strong pungent odor when scraped or bruised, and of a hot, biting, 
somewhat sweetish, and sometimes bitterish taste. Its virtues are imparted to 
water and alcohol. They depend upon a volatile oil, which is dissipated by dry- 
ing; the root becoming at first sweetish, and ultimately insipid and quite inert. 
Its acrimony is also destroyed by boiling. The oil may be obtained by distillation 
with water. It is colorless or pale yellow, heavier than water, very volatile, exces- 
sively pungent, acrid, and corrosive, exciting inflammation and even vesication when 
applied to the skin. Hubatka considers it as identical with the volatile oil of 
mustard, He combined it with ammonia and obtained crystals of thiosinammvine, 
the composition of which agreed with that produced from mustard oil. (Journ. de 
Pharm., 3e sér., v. 42.) According to Gutret, only six parts of it are obtained 
from 10,000 of the root. Besides this principle, the fresh root contains, according 
to the same chemist, a bitter resin in minute quantity, sugar, extractive, gum, 
starch, albumen, acetic acid, acetate and sulphate of calcium, water, and lignin. 
A. Hilger found in the ashes of the root of horse-radish, lime, magnesia, potassa, a 
trace of soda and oxide of iron, with sulphuric, hydrochloric, carbonic, phosphoric, 
and silicic acids in combination. (Chem. Centralbl., p. 597, 1878; A. J. P., 1879, 
p- 21.) From observations made by I’. L. Winckler, it may be inferred that 
myronic acid exists in the root combined with potassa, and that it is from the re- 
action between this acid, myrosine, also existing in the root, and water, that the 
volatile oil is produced, in the same manner as oil of mustard from mustard seed. 
(See Sinapis.) Horse-radish, when distilled with alcohol, yields none of the oil. 
(Journ. fiir Prakt. Pharm., xviii.89.) The root may be kept for some time with- 
out material injury, if buried in sand in a cool place. 
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It is said that if to the powder of the dried root, which has bueome apparently 
inert, the emulsion of white mustard seed containing myrosine be added, it reacquires 
its original irritant properties; so that it is the myrosine and not the myronate of 
potassium which is injured by drying. Hence the powdered root may be aaded 
with advantage to mustard in preparing cataplasms, pediluvia, etc. (Journ. de Pharm. 
et de Chim., xxvii. 268.)* 

Medical Properties and Uses. Horse-radish is highly stimulant, exciting the 
stomach when swallowed, and promoting the secretions, especially that of urine. 
Externally, it is rubefacient. Its chief use is as a condiment to promote appetite 
and invigorate digestion ; but it is also occasionally employed as a medicine, par- 
ticularly in dropsy attended with enfeebled digestion and general debility. It has, 
moreover, been recommended in palsy and chronic rheumatism, both as an internal 
and an external remedy ; and in scorbutic affections is highly esteemed. Cullen found 
advantage in cases of hoarseness, from the use of a syrup prepared from an infu- 
sion of horse-radish and sugar, and slowly swallowed in the quantity of one or two 
teaspoonfuls, repeated occasionally. The root may be given in the dose of half a 
drachm (1:95 Gm.) or more, grated or cut into small pieces. 

Off. Prep. Spiritus Armoracize Compositus, Br. 


ARNICZE FLORES. U.S. Arnica Flowers. 
(AR/NI-CZ FLO’RES.) 
“The flower heads of Arnica montana. Linné. (Nat. Ord. Compositex.)” U.S. 


ARNICZ RADIX. U.S, Br. Arnica Root. 
(AR‘NI-Q RA’DIX.) 
“ The rhizome and rootlets of Arnica montana. Linné. (Nat. Ord. Compositz.)” 


U. S. “The dried rhizome and rootlets of Arnica montana.’’ Br. 
Leopard’s Bane, U.S. 1850; Flores Arnice, P.G.; Fleurs d’Arnique, /’r.; Wohlverleichbliithen, 
Arnicabliithen, G. 


Gen. Ch. Calyx with equal leaflets in a double row. Seed-down hairy, sessile. 
Seeds of the disk and ray furnished with seed-down. Jeeceptacle hairy. Hayne. 

Arnica montana. Willd. Sp. Plant. iti. 2106; B. & 7. 158. This is a peren- 
nial, herbaceous plant, having a woody, brownish, horizontal root, from one to three 
inches long, and two or three lines thick, ending abruptly, and sending forth nu- 
merous slender fibres of the same color. The stem is about a foot high, cylindrical, 
striated, hairy, and terminating in one, two, or three peduncles, each bearing a flower. 
The radical leaves are ovate, entire, ciliated, and obtuse; those of the stem, which 
usually consist of two opposite pairs, are lance-shaped. Both are of a bright green 
color, and somewhat pubescent on their upper surface. The flowers are very large, 
and of a fine orange-yellow color. 

This plant is a native of the mountainous districts of Europe and Siberia, and is 
found, according to Nuttall, in the northern regions of this continent, west of the 
Mississippi. It has been introduced into England, and might no doubt be cultivated 
in this country. The flowers, leaves, and root are employed ; but the flowers are 
usually preferred. 

Properties. ‘The whole plant, when fresh, has a strong, disagreeable odor, which 
is apt to excite sneezing, and is diminished by drying. The taste is acrid, bitterish, 
and durable. The dried root is cylindrical, contorted, and marked by scars from the 
insertion of the leaves. Water extracts its virtues. The Pharmacopceia thus 
describes the flowers and the root. 


* The French Codex contains a formula for acompound Syrup of Horse-radish (Sirop Antiscor~ 
butique), as follows. Scurvy grass, water cress, horse-radish (root), all fresh, of each, 100 parts, 
buckbean (marsh trefoil), fresh, 10 parts, bitter orange peel 20 parts, canella 5 parts, white wine 
400 parts, sugar 500 parts. Thoroughly contuse and comminute the solid ingredients, macerate for 
48 hours with the wine, and distil off 100 parts. Express and strain the residue from the distilla- 
tion, clarify the liquid with white of egg, and strain ; add 300 parts sugar, and make into a syrup 
of sp. gr. 1:270 whilst boiling ; with the rest of the sugar and sufficient water make a thick syrup, 
mix this with the other syrup, allow to covl, then add the distilled essence. Fodized Syrup of 
Horse-radish may be made by adding one part of tincture of iodine to ninety-nine parts of the 
compound syrup above. 
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The flowers are “ about one and one-fifth inch (3 em.) broad, depressed, roundish, 
consisting of a scaly involucre in two rows, and a small, flat, hairy receptacle, bear- 
ing about sixteen yellow, strap-shaped ray-florets, and numerous, yellow, five-toothed, 
tubular disk-florets; having slender, spindle-shaped achenes, crowned by a hairy 
pappus. It has a feeble, aromatic odor, and a bitter, acrid taste.” U.S. 

The rhizome is ‘about two inches (5 cm.) long, and one-eighth or one-sixth of an 
inch (3 or 4 mm.) thick; externally brown, rough from leaf-scars; internally 
whitish, with a rather thick bark, containing a circle of resin-cells, surrounding 
the short wood-wedges, and large, spongy pith. The rootlets numerous, thin, fragile, 
grayish brown, with a thick bark containing a circle of resin-cells, Odor somewhat 
aromatic; taste pungently aromatic and bitter.’ U.S. 

Bastick (P. J. Tr., x. 389) separated an alkaloid from the flowers, to which he 
gave the name of arnicine. His process in given in the foot-note.* 

The arnicine of Walz (N. Jahrb. Pharm., 13, p. 175), extracted from both the 
root and the flowers, is a different substance ; it is an amorphous yellow mass of acrid 
taste, slightly soluble in water, freely in alcohol or ether, and dissolving also in alka- 
line solutions. It is precipitable from its alcoholic solution by tannic acid or by 
water. Walz assigns to arnicine the formula C,,H,,0,; other chemists that of 
C,,H,,0,. Arnicine has not yet been proved to be a glucoside, although it is decom- 
posed by dilute acids. 

Sigel (1873) obtained from dried arnica root about 2 per cent. of essential oil, 
and 1 per cent. from the fresh ; the oil of the latter had a sp. gr. of 0-999 at 18° C. 
(64:4° F.). The oil was found to be a mixture of various bodies, the principal being 
the dimethyl ether of thymohydroquinone, ©,,H,, ! OCH’ boiling at about 235° C. 
(455° F.). The water from which the oil separates contains dsobutyrie acid ; prob- 
ably also a little angelic and formic acids; but neither capronic nor caprylic acid, 
which had been pointed out by Walz. Arnica root contains ¢nulin, which Dragen- 
dorff extracted from it to the extent of about 10 per cent. (Pharmacographia, 2d 
edition, p. 391.) 

Medical Properties and Uses. When taken internally in sufficient dose, arnica 
acts as an irritant to the stomach and bowels, often producing an emetic and cathar- 
tic effect, and is said by Bergius to be diuretic, diaphoretic, and emmenagogue. 
It is capable of acting as a poison in overdoses, causing burning in the stomach, 
violent abdominal pains, intense headache, and great nervous disturbance, with, in 
some cases, marked reduction of the pulse-rate, and finally collapse. A case of 
tetanic spasm of one side, and ultimate death, under its use, is on record; but 
there is reason to doubt whether arnica was the real cause of the fatal issue. (Ann. 
de Thérap., 1854, p. 46.) It is much used by the Germans, who prescribe the 
flowers and root with advantage in amaurosis, paralysis, and other nervous affcctions. 
It is said to prove useful in that disordered condition which succeeds concussion of 
the brain from falls, blows, etc., and from this circumstance has received the title 
of panacea lapsorum. It has also been recommended in chronic catarrh of the old, 
intermittent fever and its sequelee, dysentery, diarrhoea, nephritis, gout, rheumatism, 
passive hemorrhages, dropsy, chlorosis, amenorrhoea, and various other complaints, 
in most of which it seems to have been empirically prescribed, and the exact value 
of the remedy has not been determined. The powdered flowers and leaves are em- 
ployed as a sternutatory; and the inhabitants of Savoy and the Vosges are said to 
substitute them for tobacco. They may be given in substance or infusion. The 
dose of the powder is from five to twenty grains (0°33-1-3 Gm.) frequently re- 
peated. The infusion may be prepared by digesting an ounce of the flowers in a 

* The flowers were macerated with alcohol acidulated with sulphuric acid; the tincture was 
filtered, and treated with lime until it evinced an alkaline reaction; the liquid was then filtered, 
and the filtrate treated with sulphuric acid in slight excess; the acid solution was filtered and con- 
centrated by evaporation; to the residue a little water was added, the liquid was evaporated until 
all the aleohol was driven off, and was then again filtered; the filtered liquor was saturated with 
carbonate of potassium, and, after filtration, was mixed with a considerable excess of that salt; 
finally, the liquid was agitated with successive portions of ether until this fluid ceased to dissolve 


anything, and the ethereal solution obtained was left to spontaneous evaporation. Arnicine re- 
mained. 


PART I. Arnice Radix.—Arseniun. 255 


pint of water, cf which from half a fluidounce to a fluidounce (15-30 (C.c.) may 
be given every three hours. It should always be strained through linen, in order 
to separate the fine fibres, which might irritate the throat. A tincture prepared 
from the flowers is largely used in this country as a domestic remedy in sprains 
bruises, etc. It is employed externally. A tincture of the root is now Sidinall: 
this would be preferable for internal use. (See Zinctura Arnice Radicis.) 

Off. Prep. of the Flowers. Kxtractum Arnicse Alcoholicum, U.S.; Tinctura 
Arnice Florum, U.S. 

Off. Prep. of the Root. Extractum Arnicee Radicis; Extractum Arnica Radicis 
Fluidum ; Tinctura Arnicee Radicis, U. S.; Tinctura Arnicse, Br. 


ARSENIUM. Arsenic. 

As3 75. (AR-SE/NI-UM.) As; 75. 

Arsenum, Arsenium ; Arsenic, Fr.; Arsenik, G.; Arsenico, Jt., Sp. 

This metal was introduced into the U.S. and Dublin Pharmacopeeias in 1850, 
for the purpose of being used to form the iodide of arsenic, and the solution of 
iodide of arsenic and mercury, at that time two new officinals of those works. It 
has been rejected by the compilers of the U.S. Pharmacopeia and the British. 
The Dublin College gave the following formula. 

“Take of White Oxide of Arsenic of Commerce two drachms [ Dub. wetght]. 
Place the Oxide at the sealed end of a hard German glass tube, of about half an 
inch in diameter and eighteen inches long, and, having covered it with about eight 
inches of dry and coarsely pulverized charcoal, and raised the portion of the tube 
containing the charcoal to a red heat, let a few ignited coals be placed beneath the 
Oxide, so as to effect its slow sublimation. When this has been accomplished, the 
metallic arsenic will be found attached to the interior of the tube at its distant or 
cool extremity. 

“In conducting this process, the furnace used in the performance of an organic 
analysis should be employed, and the fuel should be ignited charcoal. It will be 
proper also to connect the open extremity of the tube witha flue, for the purpose of 
preventing the possible escape into the apartment of arsenical vapors; and, with 
the view of keeping it from being plugged by the metal, to introduce occasionally 
into it, as the sublimation proceeds, an iron wire through a cork, fixed (but not air- 
tight) in its open extremity.” 

In the above process, the white oxide (arsenious oxide) is reduced by the agency 
of ignited charcoal, which attracts the oxygen of the oxide, and revives the metal. 
On the large scale, metallic arsenic is generally obtained by heating arsenical pyrites 
(FeAs,FeS,) in earthen tubes; when the metal sublimes, and two mols. of ferrous 
sulphide, FeS, are left. 

Properties. Arsenic is a brittle, crystalline metal, of a steel-gray color, and pos- 
sessing much brilliancy when recently broken or sublimed. Exposed to the air, its 
surface becomes dull and blackish. Its texture is granular, and sometimes a little 
scaly. Rubbed on the hands, it communicates a peculiar odor; but it is devoid of 
taste. Its sp. gr. is about 5:73 (5:88, U.S.). When heated to about 180° C. 
(356° F.) it sublimes, giving rise to white vapors having a garlicky odor.* Its 
atomic weicht is 75. It forms two combinations with oxygen, arsenious and arsenic 
oxides, As,O, and As,O, respectively, to each of which the corresponding acid is known, 
and three with sulphur, namely, the disulphide or realgar, As,8,; the trisulphide or 
orpiment, As,S,, corresponding in composition to arsenious oxide; and the penta- 
sulphide, As,S,, corresponding to arsenic oxide. (See Acidum Arseniosum ; also 
realgar and orpiment in Part II. of this work.) Arsenic acid is obtained by 
distilling off a mixture of twelve parts of nitric and one of hydrochloric acid from 
four parts of arsenious acid, until the whole acquires the consistence of a thin 
syrup. The liquid is then poured into a porcelain dish, and evaporated at a 
moderate heat. Suddenly the arsenic oxide concretes into an opaque white mass, 

* The statement that arsenic on being heated sufficiently passes at once into the state of vapor 
without fusing was disproved by experiments of Dunnington and Odger, made under the direction 


of Prof. Mallet, of the University of Virginia. They succeeded in fusing arsenic without great 
difficulty. (Chem. News, Aug. 30, 1872.) 
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which should be transferred, while warm, to a well-stopped bottle. Arsenic oxide 
is white, solid, deliquescent, and soluble in six parts of cold and two of boiling 
water, It forms several acids, corresponding to the several varieties of phosphoric 
acid, to which it bears a close analogy. With nitrate of silver it gives a brick- 
red precipitate of arseniate of silver. As a poison it is even more virulent than 
arsenious oxide. It consists of two atoms of arsenic and five of oxygen (As,0,). 

Arsenic is much diffused. Besides being present in a great many minerals, it has 
been detected, in minute proportion, in the earth of eraveyards by Orfila ; in cer- 
tain soils and mineral waters by M. Walchner; in the ashes of various plants by — 
M. Stein; and in various kinds of mineral coal, as also in the inerustation formed 
in the boiler of a sea-going steamer, by M. Daubrée. 


ARSENIT IODIDUM. U.S. Iodide of Arsenic. 

As Is3 454°7. (AR/SE-NI J-OD/I-DUM.) As Is; 454°7, 

Arsenici Iodidum, U.S, 1870; Arsenicum jodatum, Arsenik jodiir, G.; Iodure d’Arsenic, Fr. 

“ Todide of Arsenic should be kept in glass-stoppered vials, in a cool place.” This 
iodide was introduced into the U.S. Pharmacopeeia for the purpose of being used in 
preparing the solution of iodide of arsenic and mercury. It is made by the direct 
combination of its constituents, with the aid of a gentle heat. 

For U.S. process of 1870 see foot-note.* J. F. Babcock (Proc. A. P. A., 1875, 
p. 693) proposes to make it by placing a troyounce of iodine in a suitable vessel 
with 10 or 12 fluidounces of water, and passing sulphuretted hydrogen through until 
the iodine color is entirely gone; then filtering, heating the filtrate until the odor of 
sulphuretted hydrogen has been dissipated; then adding a quarter of a troyounce 
of arsenious acid, heating until dissolved, filtering, and evaporating to dryness. 
As,O, + 6HI = 2AsI,-+ 3H,O. Nickle’s process enables the operator to obtain 
the salt in a crystalline condition. Arsenic and iodine in equivalent proportions 
are heated together with carbon disulphide in a flask, to which an upright condenser 
is attached, until the iodine color disappears. The solution is then evaporated to 
the erystallizing point. 

In the Berichte d. Deutsch. Chem. Ges., 2643, 1881, may be found a process for 
obtaining this salt chemically pure, by making a hot solution of arsenious acid in 
hydrochloric acid, and mixing it witha concentrated solution of iodide of potassium, 
whereupon the teriodide separates as a crystalline powder ; this may be washed with 
hydrochloric acid, sp. gr. 1:120, until a portion of the washings on evaporation 
ceases to leave a residue of chloride of potassium. 

Properties, etc. Iodide of arsenic is an orange red, crystalline solid, soluble in 
3°53 parts of water, wholly volatilized by heat, officinally described as in “ glossy, 
orange red, crystalline masses, or shining, orange red, crystalline scales, gradually 
losing iodine when exposed to the air, having an iodine-like odor and taste, and a 
- neutral reaction. Soluble in 3:5 parts of water and in 10 parts of alcohol at 15° 
©. (59° F.); also soluble in ether and in disulphide of carbon. It is gradually de- 
composed by boiling water and by boiling alcohol. By heat the salt is completely 
volatilized. The aqueous solution has a yellow color, and, on standing, gradually 
decomposes into arsenious and hydriodie acids. On passing hydrosulphuric acid 
through the solution, a lemon-yellow precipitate is thrown down. If the salt be 
heated with diluted nitric acid, vapor of iodine will be given off.” U.S. It hasa 
great tendency to decompose even at ordinary temperatures, iodine separating and 
vole tilizing, oxygen being absorbed and arsenious acid formed. It has been used by 
Biett as an external application i in corroding tubercular skin diseases. By the late 
Dr. A. T. Thomson it was given internally with advantage in lepra, impetigo, and 
diseases resembling cancer. » Dr. F. C. Crane cured a case of what he considered 


* “Take of Arsenic sixty grains; Iodine three hundred grains. Rub the Arsenio in a mortar until 
reduced to a fine powder; then add the Iodine, and rub them together until they are thoroughly 
mixed. Put the mixture into a small flask or a test-tube, loosely stopped, and heat it very gently 
until liquefaction occurs. Then incline the vessel in different directions, in order that any portion 
of the iodine, which may have condensed on its surface, may be returned into the melted mass. 
Lastly, pour the melted iodide on a porcelain slab, and, when it is cold, break it into pieces, and 
keep it in a well-stopped bottle.” U.S. 1870. 
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cancer of the breast by its use for nearly eight months. The ointment used by Biett 
was composed of three grains of the iodide to an ounce of lard. The dose is an 
eighth of a grain (0-008 Gm.) three times a day, in pill or solution. 

Off. Prep. Liquor Arsenii et Hydrargyri Iodidi, U. S. 


ASAFCETIDA. U.S., Br. Asafetida. 


(AS-A-F@T! I-DA—is-a-fét! i-da,) 


“ A gum-resin obtained from the root of Ferula Narthex, Boissier, and of Ferula 
Scorodosma, Bentham et Hooker. (Nat. Ord. Umbelliferae, Orthosperme.)” U.S. 
‘A gum-resin obtained by incision from the living root of Narthex Assafoetida.” Br. 

Assafetida, Br.; Asafetida, P.G.; Gummi-resina Asafoetida; Asefétide, Assafoetida, Fr.; 
Stinkasant, Teufelsdreck, G.; Assafetida, /t.; Asafetida, Sp.; Ungoozeh, Pers.; Hilteet, Arab. 

Concerning the genus Ferula there has been much dispute by botanists, but at 
present a much wider range is given to it than formerly. H. Falconer (7Zrans. 
Linn, Soc., xx, 285) separated from it the genus Narthex, relying chiefly upon 
the distinctness of the vittee as characteristic, whilst Bunge separated the genus 
Scoroedosma on account of the absence of vittas. According, however, to Bentham 
and Hooker, the vittze in Bunge’s type specimens are no more inconspicuous than 
in various other species of the genus; and, further, the vittee vary so much that 
no generic characters can be drawn from them. The genus Ferula is a very difficult 
one to characterize briefly, and for its description the reader is referred to that of 
Bentham and Hooker, Genera Plantarum, i. 917. 

Ferula Narthex. Bois. Narthex Assafetida. Falconer. Ferula Assafetida. 
Willd. Sp. Plant. i. 1413. B. & T. This plant was first described from actual 
observation by H. Falconer, who found it near Kashmir. It has flowered twice in 
the Edinburgh Botanical Gardens. The root is perennial, fleshy, tapering, simple 
or divided, a foot or more in length, about three inches thick at top, where it is in- 
vested above the soil with numerous small fibres, dark gray and transversely corru- 
gated on the outside, internally white, and abounding in an excessively fetid, opaque, 
milky juice. The leaves, which spring from the root, are numerous, large and 
spreading, nearly two feet long, light green above, paler beneath, and of a leathery 
texture. They are three-parted, with bipinnatifid segments and oblong-lanceolate, 
obtuse, entire or variously sinuate, decurrent lobes, forming a narrow winged chan- 
nel on the divisions of the petiole. From the midst of the leaves rises a luxuriant, 
herbaceous stem, from six to ten feet high, two inches in diameter at the base, sim- 
ple, erect, round, smooth, striated, solid, and terminating in a large head of com- 
pound umbels, with from ten to twenty rays, each surmounted by a roundish partial 
umbel. It is furnished with numerous branches, springing from the axils of dilated 
sheathing petioles. The flowers are pale yellow, and the fruit oval, thin, flat, folia- 
ceous, and reddish brown. The plant is said to differ in its leaves and product, in 
different situations. 

It is a native of Persia, Afghanistan, and other neighboring regions; and flour- 
ishes abundantly in the mountainous provinces of Laar and Chorassan, where its 
juice is collected. Burns, in his travels into Bokhara, states that the young plant 
is eaten with relish by the people, and that sheep crop it greedily. 

Ferula Scorodosma. Bentham and Hooker. Scorodosma fotidum. Bunge. 
Ferula Assafectida, L., of Boissier. Flora Orientalis, ii. 994, resembles in its gen- 
eral characters /. Narthex, but is not quite so large; has its stem nearly naked with 
the numerous umbels only at the top, and the few stem leaves lacking the wide sheath- 
ing petioles. This plant was first discovered by Lehman in 1844, growing in sandy 
deserts near the Sea of Aral. About twenty years later it was found by Bunge 
in Persia. 

Notwithstanding the authority of the Pharmacopeia, the source of the asafetida 
of commerce must still be considered doubtful. The plants mentioned may yield 
the gum-resin, but neither of them agrees with the figures given by Engelbert 
Kaempfer of the plant which he observed in 1687, and to which he gave the name 
of Assafectida Disgunensis, although Falconer considers the latter plant as identical 
with his Narthex assafctida, and Borszczon, who studied /. Scorodosma, growing 

17 
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wild in the neighborhood of the Caspian Sea, believes this plant the same as that 
of Kaempfer. FF. Persica is said also to produce an asafetida-like gum-resin, and 
was formerly recognized by the Edinburgh Pharmacopeeia. 

The oldest plants are most productive, and those under four years old are not con- 
sidered worth cutting, according to the statement of Kaempfer in 1687. At the 
season when the leaves begin to fade, the earth is removed from about the top of 
the root, and the leaves and stem, being twisted off near their base, are thrown 
with other vegetable matters over the root, in order to protect it from the sun. 
After some time the summit of the root is cut off transversely, and, the juice which 
exudes having been scraped off, another thin slice is removed, in order to obtain a 
fresh surface for exudation. This process is repeated at intervals till the root 
ceases to afford juice, and perishes. During the whole period of collection, which 
occupies nearly six weeks, the solar heat is as much as possible excluded. The 
juice collected from numerous plants is put together, and allowed to harden in the 
sun. Dr. H. W. Bellew visited Kandahar in 1872, and witnessed the collection 
of the drug; he describes the process essentially as did Kaempfer. The roots 
varied in size from that of a carrot to the thickness of a man’s leg, and their yield 
from half an ounce to two pounds. The drug, he states, is very much adulterated. 
‘The fruit is said to be sent to India, where it is highly esteemed as a medicine. 

Asafetida is brought to this country either from India, whither it is conveyed 
from Bushire, and down the Indus, or by the route of Great Britain. It some- 
times comes in mats, but more frequently in cases, the former containing eighty or 
ninety, the latter from two hundred to four hundred pounds. It is sometimes also 
imported in casks. 

Properties. As found in the shops, asafetida is in irregular masses, softish 
when not long exposed, of a yellowish or reddish brown color externally, exhibit- 
ing when broken an irregular, whitish, somewhat shining surface, which soon be- 
comes red on exposure, and ultimately passes into a dull yellowish brown. This 
change of color is characteristic of asafetida, and is ascribed to the influence of 
air and light upon its resinous ingredient. The masses appear as if composed of 
distinct portions agglutinated together, sometimes of white, almost pearly tears, 
embedded in a darker, softer, and more fetid paste. Occasionally the tears are 
separate, though rarely in the commerce of this country. They are roundish, oval, 
or irregular, and generally flattened, from the size of a pea to that of a large almond, 
sometimes larger, yellowish or brownish externally and white within, and not unlike 
ammoniac tears, for which they might be mistaken except for their odor, which, 
however, is weaker than that of the masses. A very fine variety of asafetida is 
spoken of by Bellew as being procured from the leaf-bud in the centre of the root. 
It does not come into European commerce, but is the Kandaharee Hing of the 
Indian bazaars. (P. J. Tr, viii. 103.) It occurs in moist flaky pieces and tears, 
yielding a reddish yellow oil on pressure, and mostly mixed with the remains of 
leaf-buds. 

The odor of asafetida is alliaceous, extremely fetid, and tenacious; the taste, bit- 
ter, acrid, and durable. The effect of time and exposure is to render it more hard 
and brittle, and to diminish the intensity of its smell and taste, particularly the 
former. Kaempfer assures us that one drachm of the fresh juice diffuses a more 
powerful odor, through a close room, than one hundred pounds of the drug as 
usually kept in the stores. The color, which is at first white, becomes pink, and 
finally the well-known brown, on exposure. Asafetida softens by heat without melt- 
ing, and is of difficult pulverization. Its sp. gr. is 1-327. (Berzelius.) ‘It is in- 
flammable, burning with a clear, lively flame. It yields all its virtues to alcohol, 
and forms a clear tincture, which becomes milky on the addition of water. “ At 
least 60 per cent. of it should dissolve in alcohol.” U.S. Macerated in water it 
produces a turbid red solution, and, triturated with that fluid, gives a white or pink- 
colored milky emulsion of considerable permanence. Touched with nitric acid (sp. 
gr. 1:2) the tear becomes of an evanescent green color. When asafetida is dissolved 
by means of sulphuric acid or ammonia, it exhibits a bluish fluorescence. In 100 
parts, Pelletier found 65 parts of resin, 19-44 of gum, 11:66 of bassorin, 3:60 of 
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volatile oil, with traces of acid malate of calcium. Brandes obtained 4:6 parts of 
volatile oil, 47°25 of a bitter resin soluble in ether, 1°6 of a tasteless resin insoluble 
in ether, 1:0 of extractive, 19-4 of gum containing traces of potassa and lime united 
with sulphuric, phosphoric, acetic, and malic acids, 6°4 of bassorin, 6:2 of sulphate 
of calcium, 3°5 of carbonate of calcium, 0°+ of oxide of iron and alumina, 0-4 of 
malate of calcium with resin, 6:0 of water, and 4-6 of impurities consisting chiefly 
of sand and woody fibre. The odor of the gum-resin depends on the volatile oil, 
which may be procured by distillation with water or alcohol. It is lighter than 
water, colorless when first distilled, but becoming yellow with age, of an exceedingly 
offensive odor, and of a taste at first flat, but afterwards bitter and acrid. It contains, 
according to Stenhouse, from 15°75 to 23 per cent., or, according to Fliickiger, may 
contain as much as 25 per cent., of sulphur. Hlasiwetz (Ann. Chem. und Pharm., 
71, p. 23) considers it a mixture, in variable proportions, of the sulphide and bisul- 
phide of a compound radical, consisting of carbon and hydrogen (C,,H,,). A per- 
sulphide of allyl, which is sublimed when oil of mustard is heated with persulphide 
of potassium, is said by Wertheim to have an extremely intense odor of asafetida ; 
a fact which justifies the supposition that it may be identical with the oil of that 
gum-resin. (Gmelin, ix. 377.) The oil boils at about 138° C. (280° F-.), but suffers 
decomposition, yielding sulphuretted hydrogen. When long exposed to the air it 
becomes slightly acid, and acquires a somewhat different odor. (Chem. G'az., No. 
178, p. 108.) 

The resin is, according to Hlasiwetz and Barth (Ann. Chem. und Pharm., 138, p. 
61), a mixture containing ferulaic acid, C,,H,,O,, crystallizing in iridescent needles, 
and obtained by precipitating the alcoholic solution with lead acetate, washing the 
precipitate, and decomposing it with diluted sulphuric acid. Fused with caustic 
potash, ferulaic acid yields oxalic acid and carbonic acids, several acids of the fatty 

series, and proto-catechuic acid. The resin itself treated in like manner, after it has 
been previcusly freed from gum, yields resorcin. 

Impurities and Adulterations. Asafetida is probably often purposely adulter- 
ated; it frequently comes of inferior quality, and mixed with various impurities, 
such as sand and stones. Portions which are very soft, dark brown, or blackish, 
with few or no tears, and indisposed to assume a red color when freshly broken, 
should be rejected. We have been informed that a case seldom comes without more 

or less of this inferior asafetida, and of many it forms the larger portion. It is sold 
‘chiefly for horses. A factitious substance, made of garlic juice and white pitch with 
-& little asafetida, has occurred in commerce. Asafetida is said to be usually mixed 
with wheat or barley flour, or with earthy matters at the place of its production ; 
the impurities sometimes exceeding 30 per cent. Hingra of the Bombay bazaars 
is a very stony variety, composed largely of earthy matter. 

Asafetida is sometimes kept in the powdered state; but this is objectionable, as 
the drug is thus necessarily weakened by the loss of volatile oil, and is besides 
rendered more liable to adulteration. 

Medical Properties and Uses. The effects of asafetida on the system are those 
of a moderate stimulant, antispasmodic, efficient expectorant, and feeble laxative. 
Some consider it also emmenagogue and anthelmintic. Its volatile oil is undoutedly 
absorbed; as its peculiar odor may be detected in the breath and the secretions. 
As an antispasmodic simply, it is employed in the treatment of hysteria, hypo- 
chondriasis, convulsions of various kinds, spasm of the stomach and bowels un- 
connected with inflammation, and in numerous other nervous disorders of a merely 
functional character. From the union of expectorant with antispasmodic powers, 
it is highly useful in spasmodic pectoral affections, such as hooping-cough and asthma, 
and in certain infantile coughs and catarrhs, complicated with nervous disorder, or 
with a disposition of the system to sink. In catarrhal senilis; in the secondary 
stages of peripneumonia notha, croup, measles, and catarrh ; in pulmonary consump- 
tion ; in fact, in all cases of subacute or chronic disease of the chest in which there 
is want of due nervous energy, asafetida may be occasionally prescribed with advan- 
tage. In the form of enema, it is useful in cases of inordinate accumulation of air 
in the bowels, and also in the hysteric paroxysm, and other functional convulsions, 
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Its laxative tendency is generally advantageous, but must sometimes be counteracted 
by opium. It may often be usefully combined with cathartics in flatulent constipation. 

It appears to have been known in the East from very early ages, and, notwith- 
standing its repulsive odor, is at present much used in India and Persia as a condi- 
ment. Persons soon habituate themselves to its smell, which they even learn to 
associate pleasantly with the agreeable effects experienced from its internal use. 
Children with hooping-cough sometimes become fond of it. 

The medium dose is ten grains (0°65 Gm.), which may be given in pill or emul- 
sion. (See Mistura Asufotide.) The tincture is officinal, and is much used. When 
given by injection, the gum-resin should be triturated with warm water. From 
half a drachm to two drachms (1:95-7-8 Gm.) may be administered at once in 
this way. It may also sometimes be conveniently given in the form of a supposi- 
tory. A syrup has been recommended, in which the fetid odor of the drug is ob- 
viated by the use of the infusion of wild cherry bark. (See A. J. P., 1871, p. 397.)* 

Off. Prep. Fmplastrum Asafcetidee, U.S.; Enema Assafcetidee, Br.; Mistura 
Asatoetidse; Pilulee Aloés et Asafoetidee; Pilulee Asafoetides, Y.S.; Pilula Assa- 
foetidee Composita, Br.; Pilulze Galbani Composite, U. S.; Spiritus Ammonize 
Feetidus, Br.; Tinctura Asafoetidse, U.S. 


ASCLEPIAS. U.S. Asclepias. [Pleurisy Root. | 
(AS-CLE!PT-AS.) 

‘The root of Asclepias tuberosa. Linné. (Nat. Ord. Asclepiadacese.)” U.S. 

Butterfly-Weed; Racine d’Asclépiade tubereuse, F’r.; Knollige Schwalbenwurzel, G. 

Gen. Ch. Calyx small, five-parted. Corolla rotate, five-parted, mostly reflexed. 
Staminal crown (or nectary) simple, five-leaved ; leaflets opposite the anthers, with 
a subulate averted process at the base. S¢igmas with the five angles (corpuscles) 
opening by longitudinal chinks. Poldinia five distinct pairs. Torrey. 

Several species of Asclepias, besides A. tuberosa, have been empleyed medici- 
nally; and two of these, A. Syriaca and A. incarnata, were recognized in the 
Secondary Catalogue of the U.S. Pharm. 1870. 

Asclepias tuberosa. Willd. Sp. Plant. 1.1273; Bigelow, Am. Med. Bot. ii. 59; 
Barton, Med. Bot.i. 239. The root of the butterfly-weed, or pleurisy root, is peren- 
nial, and gives origin to numerous stems, which are erect, ascending, or procum- 
bent, round, hairy, of a green or reddish color, branching at the top, and about three 
feet in height. The leaves are scattered, oblong-lanceolate, very hairy, of a rich, 
deep green color on their upper surface, paler beneath, and supported usually on 
short footstalks. They differ, however, somewhat in shape according to the variety 
of the plant. In the variety with decumbent stems they are almost linear, and in 
another variety cordate. The flowers are of a beautiful reddish orange color, and 
disposed in terminal or lateral corymbose umbels. The fruit is an erect lanceolate 
follicle, with flat ovate seeds connected to a longitudinal receptacle by long silky 
hairs. 

This plant differs from other species of Asclepias in not emitting a milky juice 
when wounded. It is indigenous, growing throughout the United States from Mas- 
sachusetts to Georgia, and as far west as Texas, and, when in full bloom, in June 
and July, having a splendid appearance. It is most abundant in the Southern States. 
The root is the only part used in medicine. It is “large and fusiform, dried in 
longitudinal or transverse sections; from one to six inches (25 to 150 mm.) long, 
and about three-quarters of an inch (2 cm.) or more in thickness; the head knotty, 
and slightly but distinctly annulate, the remainder longitudinally wrinkled; exter- 
nally orange brown, internally whitish ; tough, and having an uneven fracture ; bark 
thin, and in two distinct layers, the inner one whitish ; wood yellowish, with large, 
white, medullary rays; it is inodorous, and has a bitterish, somewhat acrid taste; 
when long kept it acquires a gray color.” U7. 8. 

* J. W. Wood prepares syrup of asafetida by dissolving 256 grains of asafetida in two fluid- 
ounces of glycerin by the aid of a gentle heat, and straining. He then dissolves 15 drops oil of 
wintergreen, 5 drops oil of cinnamon, and 1 drop oil of bitter almond, in three fluidrachms of 


95 per cent. alcohol, and adds it to the above, together with enough simple syrup to make the whole 
measure one pint. Each fluidrachm represents two grains of asafetida. (A. J. P., Sept. 1874.) 
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When dried, it is easily pulverized ; and its taste is bitter, but not otherwise un- 
pleasant. Mr. E. Rhoads discovered in it a peculiar principle, which he obtained 
by treating the cold infusion with tannic acid, mixing the precipitate, previously 
washed and expressed, with litharge, drying the mixture and exhausting it with hot 
alcohol, and finally decolorizing and evaporating the alcoholic liquor. The product 
was a yellowish white powder, having the taste of the root, soluble in ether, and 
much less readily so in water, from which it was. precipitated by tannic acid. Mr. 
Rhoads also found evidence of the existence in the root of tannic and gallic acids, 
albumen, pectin, gum, starch, a resin soluble and another insoluble in ether, fixed oil, 
a volatile odorous fatty matter, and various salts, besides from 30 to 35 per cent. of 
lignin. (A. J. P., xxxiil. 492.) 

Medical Properties and Uses. The root of Asclepias tuberosa is diaphoretic 
and expectorant, without being stimulant. In large doses it is often also cathartic. 
Dr. Pawling, of Norristown, Pa., found it always, when freely given, to diminish the 
volume and activity of the pulse, while it produced copious diaphoresis (A. J. P., 
xxxiii. 496); and Dr. Goodbrake, of Clinton, IIl., considers it, from his experience, 
slightly sedative and astringent. ( Zrans. of Illinois State Med. Soc., 1857.) In the 
Southern States it has long been employed by regular practitioners in catarrh, pneu- 
monia, pleurisy, consumption, and other pectoral affections. Its popular name of 
pleurisy root expresses the estimation in which it is held as a remedy in that disease. 
It has also been useful in diarrhoea, dysentery, and acute and chronic rheumatism. 
Dr. Lockwood speaks highly of its efficacy in promoting the eruption in exanthema- 
tous fevers. (Buffulo Med. Journ., March, 1848.) Much testimony might be ad- 
vanced in proof of its possessing considerable diaphoretic powers. It is said to be 
gently tonic, and has been popularly used in pains of the stomach from flatulence 
and indigestion. 

From twenty grains to a drachm (1°3-3-9 Gm.) of the root in powder may be 
given several times a day; but as a diaphoretic it is best administered in decoction 
or infusion, made in the proportion of an ounce to a quart of water, and given in 
the dose of a teacupful every two or three hours till it operates.* 


ASPIDIUM. U.S. Aspidiuwm. [Male Fern.] 
(AS-PID'I-UM.) 

“The rhizome of Aspidium Filix mas, Swartz, and of Aspidium marginale, Will- 
denow. (Nat. Ord. Filices.)” U.S. The dried rhizome with the bases of the foot- 
stalks, and portions of the root fibres, of Aspidium Filix mas. Br. 

Filix Mas, Br. and U.S. 1870; Rhizoma Filicis, P.G.; Radix Filicis maris, Male Shield Fern; 


Fougére male, Fr.; Wurmfarnwurzel, Woldfarnwurzel, Johanniswurzel, G.; Félee maschio, Jt. ; 
Helecho, Sp. 


Gen. Ch. Fruit dots roundish or round, borne on the backs or extremities of free 
pinnate veins; indusium flat, scarious, orbicular, or round kidney-shaped, covering 
the sporangia, attached to the receptacle at the centre, or at the sinus opening all 
round the margin. 

Aspidium Filix mas. Willd. Sp. Plant. v. 259; Smith, Flor. Britan.—Nephro- 
dium Filix mas. Lindley, Flor. Med. 619.—Polypodium Filix mas. Linn. ; Woodv. 
Med. Bot. p.'795, t. 267. The male fern has a perennial, horizontal root or rhizome, 
from which numerous annual fronds or leaves arise, forming tufts from a foot to four 
feet in height. The stipe, or footstalk, and midrib are thickly beset with brown, 
tough, transparent scales; the frond itself is oval-lanceolate, acute, pinnate, and of a 
bright green color. The pinnz or leaflets are remote below, approach more nearly 
as they ascend, and run together at the summit of the leaf. They are deeply divided 
into lobes, which are of an oval shape, crenate at the edges, and gradually diminish 
from the base of the pinna to the apex. The fructification is in small dots on the 

* Fluid Extract of Asclepias. Mr. E. Rhoads prepares a fluid extract by moistening sixteen 
ounces of the powdered root with four fluidounces of a menstruum consisting of three pints of 
alcohol and a pint and a half of water, packing the mixture into a conical glass percolator, pouring 
on it the remainder of the menstruum, reserving the twelve fluidounces which first pass, evapor- 
ating the residue of the filtered liquor by means of a water-bath to four fluidounces, mixing this with 


the reserved liquor, and filtering at the end of twenty-four hours, This preparation was found 
effective by Dr. Pawling, in the dose of a fluidrachm (3°75 C.c.) every four hours. 
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back of each lobe, placed in two rows near the base, and distant from the edges. 
The plant is a native of Europe, Asia, and the north of Africa. It is also said to 
have been found in some of the Polynesian islands, and grows in Canada, following 
the Rocky Mountain chain through Mexico, Venezuela, etc., as far south as Peru. 
1n the Eastern United States it is replaced by A. marginale, Sw., and A. Goldianum, 
Hook. 

A. marginale. Swartz. (Gray’s Manual.) Frond ovate-oblong in outline (one to 
two feet long), pale green ; pinne lanceolate, from a broad almost sessile base ; pin- 
nules oblong, obtuse, crowded. This species differs from A. Filix mas chiefly in having 
its fruit dots upon the margins of its evergreen fronds. 

The revisers of our Pharmacopoeia have perhaps acted prematurely in admitting 
Aspidium marginale, but it is probable that most species of the genus, if not of the 
natural order, are medicinally active. Mr. J. L. Patterson (A. J. P., 1875) found 
that the newly recognized A. marginale contained all of the active principle of A. 
Filiz mas, and Mr. Chas. H. Cressler has demonstrated the’ activity of its oleo- 
resin. (Jbid., 1878.) On the Pacific slope the indigenous A. rigida is locally used 
against the tape-worm, and Mr. J. G. Bowman has found in it filicic acid and resin. 


Popular belief has long ascribed tzenicidal virtues to our native Asplentum Filix _. 


foemina; and the Kaffirs of South Africa use the rhizome of Aspidium Atha- 
manticum under the name of inkomankomo, or uncomocomo. It is the pannum of » 
Kuropean commerce. (P. J. T'r., xvi. 447.) 

The proper period for collecting the rhizome is during the summer, when, according 
to M. Peschier, of Geneva, it abounds more in the active principle than at any other 
season. ‘The same writer informs us that it deteriorates rapidly when kept, and in 
about two years becomes entirely inert. The rhizomes of other species of fern are fre- 
quently substituted for the officinal; and in the dried state it is difficult to dis- , 
tinguish them. The chaff, together with the dead portions of the rhizome 2nd 
stipes, should be removed, and only such portions as have retained their green celor 
should be used. | 

Properties, etc, As taken from the ground, the rhizome consists of a long cylindrical 
caudex, around which are closely arranged, overlapping each other like the shingles 
of a roof, the remains of the leafstalks or stipes, which are an inch or two in length, 
from two to four lines thick, somewhat curved and directed upwards, angular, brown, 
shining, and surrounded near their origin from the rhizome with thin silky scales, of a 
light brown color. From between these remains of the footstalks emerge numerous 
small radical fibres. The whole rhizome, thus constituted, presents a somewhat flexible, 
cylindrical mass, one or two inches thick, and from three inches to a foot or more in 
length. In this form, however, it is not usually found in our shops. The whole 
is ordinarily broken up into fragments, consisting of the separated remains of the 
leafstalks before described, with a small portion of the substance of the rhizome attached 
to their base, where they are surrounded by the silky scales. These fragments, as 
seen in the shops, often appear as if long kept, and are probably, in general, much de- 
teriorated by time. The following observations are made by Geiger in relation to the 
collection and preservation of the rhizome. The inner parts of the fresh rhizome, and 
of the portions of stalk attached to it, are fleshy and ofa light yellowish green color. 
In collecting them, all the black discolored portions should be cut away, the fibres 
and scales separated, and only the sound green parts preserved. These should be 
immediately but carefully dried, and then pulverized ; and the powder should be kept 
in small well-stopped glass bottles. The powder thus prepared has a pale yellowish 
color with a greenish tinge. 

The dried rhizome is externally of a brown color, internally yellowish white or red- 
dish, with a peculiar but feeble odor which is most obvious in the powder and decoc- 
tion, and a sweetish, bitter, astringent, nauseous taste. Microscopic examination 
shows that it is composed of polyhedral, porous-walled cells and vascular bundles 
containing scalariform ducts: in A. Filix mas, ten of these bundles are larger than ~ 
the others, and are arranged in a circle near to the surface; whilst in A. marginale 
there are only six bundles in the circle. It has been analyzed by H. Bock, who gives, 
as its constituents, volatile oil, fixed oil, resin, starch, vegetable jelly, albumen, gum, 
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sugar, tannic and gallic acids, pectin, lignin, and various salts. (See 4. J. P., xxiv. 
64.) Peschier ascertained that its active properties reside in the ethereal extract, 
which is the fixed oil in an impure state, containing volatile oil, resin, coloring mat- 
ter, etc. It is a thick dark liquid, with the odor of the fern, and a nauseous, bit- 
terish, somewhat acrid taste. Dr. E. Luck has found in it a peculiar acid, which 
he denominates /ilicic acid, and has extracted from the root two others named tan- 
naspidic and pteritannic acids. (Chem. G'az., ix. 407 and 452.) The aspidin of 
Pavesi is not entitled to the name, as, though it may contain, it does not itself con- 
stitute the active principle, and is probably little if at all superior to the ethereal 
extract. 

Medical Properties and Uses. Male fern produces, when taken internally, no 
very obvious effects upon the system. It was used by the ancients, and is mentioned 
as a vermifuge in the works of Dioscorides, Theophrastus, Galen, and Pliny, and was 
also noticed by some of the earlier modern writers, among whom was Hoffman. 
But it does not appear to have been generally known till about the year 1775. 
Madame Nouffer, the widow of a surgeon in Switzerland, had gradually acquired 
great celebrity in the cure of tape-worm by a secret remedy. Her success was such 
as to attract the attention of the medical profession at Paris; and some of the most 
eminent physicians of that city, who were deputed to examine into the subject, 
having reported favorably of the remedy, the secret was purchased by the King of 
France, and published by his order. The outlines of her plan were to give a dose of 
the powdered root of the male fern, and two hours afterwards a powerful cathartic, 
to be followed, if it should not operate in due time, by some purging salt; and this 
process was to be repeated, at proper intervals, till the worm should be evacuated. 
A German physician, named Herrenschwand, had used the male fern in a manner 
somewhat similar, before Madame Nouffer’s secret was known. The oleoresin of 
Male Fern is certainly a very efficient teenicide. It is said (with doubtful accuracy) 
to prove more effectual against the tape-worm of the Swiss (Bothriocephalus latus) 
than against the Tenia solium, which is more frequent in France and England. 
(Bremser.) The ethereal extract should alone be used. (See Oleoresina Filicis.) 
It should always be followed by a brisk cathartic. 

Of. Prep. Extractum Filicis Liquidum, br.; Oleoresina Aspidii, U. S. 


ATROPINA. U.S. Atropine. 

C11 Hy NO33 289. (AT-RO-PI'NA.) C34 Hos NO¢; 289. 

“ An alkaloid prepared from Belladonna.” U S. 

Atropia, Br., also U. S. 1870; Atropinum, P.G.; Atropine, Fr.; Atropin, G. 

The U. S. Pharmacopeeia has very properly omitted the process for preparing 
atropine; for process of 1870 see fvot-note.* The British process is as follows: 
“Take of Belladonna Root, recently dried and in coarse powder, two pounds [avoir- 
dupois]; Rectified Spirit ten pints [Imperial measure]; Slaked Lime one ounce 
[av.]; Diluted Sulphuric Acid, Carbonate of Potash, of each, a sufficiency; Chlo- 
roform three fluidounces ; Purified Animal Charcoal a sufficiency ; Distilled Water 
ten fluidounces. Macerate the Root in four pints [Imp. meas.] of the Spirit, for 
twenty-four hours, with frequent stirring. Transfer to a displacement apparatus, 
and exhaust the root with the remainder of the Spirit by slow percolation. Add the 
Lime to the tincture placed in a bottle, and shake them occasionally several times. 


* “Take of Belladonna Root, in fine powder, forty-eight troyounces ; Purified Chloroform four 
troyounces anda half; Diluted Sulphuric Acid, Solution of Potassa, Alcohol, Water, each, a suffi- 
cient quantity. Mix the powder with a pint of Alcohol, and, having introduced the mixture intoa 
cylindrical percolator, pour alcohol gradually upon it until sixteen pints have passed. _From the 
liquid, thus obtained, distil off twelve pints of Alcohol. To the residue add sufficient Diluted Sul- 
phurie Acid to give it an acid reaction, and, having evaporated the liquid to half a pint, add an 
equal bulk of Water, and filter through paper. To the filtered liquid add, first a troyounce and a 
half of the Chloroform, and then Solution of Potassa in slight excess, and shake the whole together 
at intervals, for half an hour. When the heavier liquid has subsided, separate it, and, having added 
a troyounce and a half of the Chloroform to the lighter liquid, again shake them together, and 
separate the heavier from the lighter liquid as before. Add to this lighter liquid the remainder of 
the Chloroform, and, after agitation, separate the heavier liquid for the third time. Mix the 
heavier liquids in a capsule, and set the mixture aside until, by spontaneous evaporation, the 
Atropia is left dry.” U.S, 1870. 
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Filter, add the Dilute Sulphuric Acid in very feeble excess to the filtrate, and filter 
again. Distil off three-fourths of the Spirit, add to the residue the Distilled Water, 
evaporate at a gentle heat, but as rapidly as possible, until the liquor is reduced to 
one-third of its volume and no longer smells of alcohol; then let it cool. Add very 
cautiously, with constant stirring, a solution of the Carbonate of Potash so as nearly 
to neutralize the acid, care, however, being taken that an excess is not used. Set to 
rest for six hours, then filter, and add Carbonate of Potash in such quantity that the 
liquid shall acquire a decided alkaline reaction. Place it in a bottle with the Chloro- 
form ; mix well by frequently repeated brisk agitation, and pour the mixed liquids 
into a funnel furnished with a glass stop-cock. When the Chloroform has subsided, 
draw it off by the stop-cock, and distil it on a water-bath from a retort connected 
with a condenser. Dissolve the residue in warm Rectified Spirit; digest the solu- 
tion with a little Animal Charcoal; filter, evaporate, and cool until colorless crystals 
are obtained.” Br. 

The U. S. process of 1870 is a modification of that of Prof. Procter. (Proc. 
A, P. A., 1860.) For discussion of this and other processes, see U.S. D., 14th ed. 

The British process is a combination of the processes of Mein and Rabourdin 
(see 14th ed. U.S. Dispensatory), the former being followed until after the addition 
of carbonate of potassium, and the alkaloid thus liberated being taken up by chloro- 
form as in the latter. The use of lime in the earlier stage of the proceedings is to 
cause a precipitation of various substances which would otherwise embarrass the 
subsequent operations. This alkaloid cannot be prepared profitably on the small 
scale by the pharmacist, and for this reason the Pharmacopeeia furnishes several good 
tests for recognizing its quality, and refrains from giving a process. 

Properties and Tests. Atropine is in “colorless, or white, acicular crystals, 
permanent in the air, odorless, having a bitter and acrid taste, and an alkaline re- 
action. Soluble in 600 parts of water at 15° C. (59° F.), and in 35 parts of boiling 
water ; very soluble in alcohol; also soluble in 3 parts of chloroform and in 60 
parts of ether. When heated to 114° C. (237:2° F.), the crystals melt, and, on 
ignition, are completely dissipated, emitting acrid vapors. Atropine and its salts 
are decomposed and rendered inert by prolonged contact with potassa or soda, and, 
if heated with either of them, evolve vapor of ammonia. A solution of Atropine, 
or of any of its salts, when applied to the eye, strongly dilates the pupil. 

“ With sulphuric acid Atropine yields a colorless solution, which is neither col- 
ored by nitric acid (abs. of and difference from morphine), nor at once by solution 
of bichromate of potassium (abs. of and difference from strychnine), though the 
latter reagent, by prolonged contact, causes the solution to turn green. On heating 
this green solution, diluted with a little water, to boiling, a pleasant odor, recalling 
that of roses and orange flowers, is developed. The aqueous solution of Atropine, 
or of any of its salts, is not precipitated by test-solution of platinic chloride (differ- 
ence from most other alkaloids). With chloride of gold it yields a precipitate 
which, when recrystallized from boiling water acidulated with hydrochloric acid, 
is deposited on cooling (rendering the liquid turbid), in minute crystals, forming a 
dull, lustreless powder on drying (difference from hyoscyamine).” U.S. 

It is inflammable, giving off an odor like that of benzoic acid, and, when burned 
in the open air, leaving no residue. By distilling it with bichromate of potassium 
and sulphuric acid, Dr. HK. Pfeiffer succeeded in obtaining crystals of benzoic acid 
and propylamine. (A. J. P., 1864, p. 226.) Dr. Kraut, by heating it with baryta 
water, succeeded in obtaining an uncrystallizable salt, consisting of a peculiar acid 
and peculiar base, the former of which he calls tropic acid, C,H,,0,, and the latter 
tropine, C,H,,NO. (Lbid., p. 232.) Ladenburg (Ber. Chem. Ges. 12, 942, and 13, 
104) has succeeded in effecting the synthesis of atropine from these two constitu- 
ents, which when heated over a water bath in the presence of dilute hydrochloric 
acid, unite to form the alkaloid. It is said, moreover, that when a little of it, dis- 
solved in a few drops of sulphuric acid, is heated, an odor is given out resembling. 
that of orange flowers. (Jbid., March, 1864, p. 112.) Hinterberger states that ap 
alcoholic solution of atropine, when cyanogen is passed through it, assumes a blood- 
red color, and, on spontaneous evaporation, deposits a red syrupy liquid insoluble’ 
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in water. (Gmelin.) The detection of atropine, in small quantity, is a matter of 
great difficulty; the best test is the physiological, which consists in placing the 
suspected liquid in the eye of a cat, or other animal, when, if the alkaloid be 
present, dilatation of the pupil will occur. According to Brunner, the best chem- 
ical test is the aromatic smell, which is produced by adding this alkaloid and a little 
water to a hot mixture of sulphuric acid and bichromate of potassium or molybdate 
of ammonium. (P. J. Tr., iv. 385.) For further information see Belladonna.* 

Medical Properties and Uses, The local and general effects of atropine on 
the system are precisely those of belladonna. It is, however, more speedy in its 
operation, probably in consequence of its easier absorption. Thus, the poisonous 
action of belladonna is seldom experienced in less than half an hour, while that of 
atropine shows itself violently in fifteen or twenty minutes. The most prominent 
effects from small remedial doses are dryness and stricture of the throat, and 
slight uneasiness of the head, with confusion or giddiness; from somewhat larger 
doses, dilatation of the pupil, some dimness of vision, frontal headache, hurried 
respiration, slight delirium, flushed face, and sometimes a scarlet rash. After poi- 
sonous doses, the above symptoms occur in a more aggravated form. Two distinct 
stages of the poisoning can usually be noted. At first there is great dimness or 
total temporary loss of vision, excessive dilatation of the pupil, headache, delirium, 
which is always talkative and may be violent, an enormous increase in the frequency 
of the pulse, which is also small and hard, and an elevation of the bodily temper- 
ature, and decided increase of the rate of respiration. Subsequently the second 
stage develops, and paralytic symptoms set in: the delirium gives way to stupor, 
restlessness to paralytic weakness, the pulse becomes very feeble, the surface cold, 
the respirations grow more and more shallow, and death from failure of both respi- 
ration and circulation occurs. 

In some instances violent convulsions have occurred; nausea and vomiting, and 
even diarrheea, are occasionally produced. The atropine is eliminated by the kidneys, 
and may produce increased diuresis, but usually there is, in cases of poisoning, 
retention of urine from vesical paralysis. The increase of the heart’s action by atro- 
pine is chiefly due to its paralyzing the peripheral vagi, the inhibitory nerves of the 
heart; the final cardiac failure which takes place when poisonous doses have been 
taken is apparently the result of a direct depressant action on the heart-muscle. Upon 
the vaso-motor centres atropine in a moderate dose acts as a stimulant, thereby 
causing a great rise of the arterial pressure. After poisonous doses the primary 
vaso-motor spasm is followed by dilatation of the vessels, and great fall of the arterial 
pressure. Upon the spinal cord it acts as a powerful stimulant. Hence the vio- 
lent convulsions which are sometimes seen in belladonna poisoning. Usually this 
effect is more or less completely masked by the paralysis of the motor nerves, which 
is one of the most marked effects of the poison; upon the afferent nerves the 
poison seems to have but little influence. On all non-striated muscle atropine exerts 
a very powerful influence, and it is probable, although not certain, that whilst in 
poisonous amount it lessens and finally paralyzes intestinal movements by a direct 
action upon the muscular coats, in small doses it increases peristalsis by paralyzing 
the inhibitory nerves which control this intestinal function. The action of the drug 
upon the respiratory centres is a very important one, atropine being in moderate 
doses the most powerful persistent stimulant to the respiratory centre known. The 
asphyxia of belladonna poisoning is certainly in large measure due to the paralysis 
of the nerve-trunks, which the poison produces, although it is also probable that the 
first period of excitation of the respiratory centres is fullowed by one of depression. 

Atropine chiefly depends for its therapeutic powers upon—Ist, its sedative action 
upon the peripheral nerves ; 2d, its stimulant action on the respiratory centres ; 3d, its 
influence upon the heart and vaso-motor centres. By virtue of its first-mentioned 

# For the behavior of atropine under the influence of an electric current, see P. J. Tr., 1870, i. 
am is stated by H. Bullot that if to an aqueous solution of atropine acidulated with sulphuric 
acid an aqueous solution of picrie acid be added, a precipitate will not form with good English 


atropine; with that obtained by the method of Simon, there will be a very slight precipitate; 
with the German alkaloid, an abundant yellow precipitate. 
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power it is useful in spasmodic diseases, such as hooping-cough, dysmenorrheea, local 
spasms, etc. As the action is upon the nerve-trunks, the remedy is much more effec- 
tive when it can be applied locally, as by atomization in hooping-cough and asthma, 
or by hypodermic injection in wry neck. As atropine has some influence upon the 
afferent nerve, it has some power of relieving pain ; but for this action to be marked, 
direct application is necessary. On account of its influence upon respiration, it is 
invaluable in narcotic poisonings and other bodily conditions with failure of the 
function. In shock and other similar states in which vaso-motor paralysis is an im- 
portant part of the morbid condition, it is a very useful stimulant. On account of 
the paralyzing influence which it has upon the inhibitory intestinal nerves, atropine 
may be used as an adjuvant to more decided laxatives. 

On the glandular system atropine exerts a decided influence; its effect upon the 
salivary and perspiratory glands being at present best understood. The remarkable 
action which it has in checking the functional activity of these glands is probably 
exerted through the nervous system, for in Keuchel’s experiments it was distinctly 
proved that the chorda tympani nerve, excitation of which normally provokes sali- 
vation in atropine poisoning, is paralyzed. In a case recorded by Dr. James Andrew 
two-thirds of a grain of atropine occasioned the most alarming symptoms, which con- 
tinued for several days (Ed. Month. Journ. of Med. Sci., xiv. 34) ; anda lady, under 
the care of M. Roux, of Brignolles, took somewhat more than a grain, with the same 
alarming symptoms (Ann. de Thérap., 1861, p. 14) ; though, in both cases, recovery. 
took place under treatment. In a child three years old less than half a grain was 
followed by similar dangerous symptoms, and the same favorable result. (Jed. Times 
and Gaz., Dec. 1850, p.601.) A solution of atropia dropped into the eye produces 
dilatation of the pupil after ten or fifteen minutes, without causing congestion or in- 
flammation ; and the dilatation will usually continue for three or four days. Some- 
times it is said that the dilatation is followed by contraction of the pupil, especially 
when the dose is large. The alkaloid also produces its characteristic constitutional 
effects when applied to the skin denuded of the epidermis, or to a mucous mem- 
brane, as of the rectum, vagina, ete., and especially when injected into the subcuta-. 
neous areolar tissue. The remedies for its poisonous operation are the same as those 
for belladonna; the most prominent being evacuation of the stomach, cold applica-. 
tions to the head, the preparations of opium internally, and stimulants when the 
strength is failing. As the value of atropine in opium poisoning, which seems un- 
questionable, is due to its influence on the respiratory centres, it is far from certain 
that opium is of at all proportionate advantage in poisoning by belladonna, etc. The 
officinal compound solution of iodine has been given as a chemical antidote to 
atropine, and with asserted advantage. It acts by forming an insoluble compound 
with the alkaloid. (See Belladonna.) 

Atropine may be used internally for all the purposes for which belladonna is 
given; and it is very largely used as a local remedy, for application to the eye, 
or to the surface of the body, or for subcutaneous injection ; and for these pur- 
poses it has the advantage over the ordinary preparations of belladonna, of greater 
precision of dose, quicker action, and greater neatness and cleanness. In ptyalism and 
in colliquative sweats the most prompt effects can be obtained from the hypodermic 
use of atropine. The dose to begin with, for internal use, is about one-sixtieth of a 
grain (00011 Gm.), which may be gradually increased till some effect is experienced ; 
but it is almost too powerful for prudent employment in this way, especially as all 
the effects of belladonna may be readily obtained from the extract, which should be 
preferred when immediate effects are not required. In susceptible persons 745th of 
a grain (0:0006 Gm.) will produce decided dryness of the throat. As the atropine 
itself is insoluble, the sulphate should always be preferred. For application to the 
sound skin, the form of ointment’is most convenient. This may be made by rubbing 
a grain of the alkaloid first with four minims of alcohol, and then with a drachm of 
lard. Glycerin and olein also have been recommended as vehicles of atropine for 
external use, and may be incorporated with it in the same proportion. 

When solution of sulphate of atropine is used for dilating the pupil, it may be 
either dropped into the eye within the lower lid, or may be introduced on small slips 
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of paper previously saturated with the solution and dried, or, what is still more conve- 
nient, by means of minute circular disks of gelatin, made by mixing the solution 
with gelatin and evaporating so as to procure a thin film, which is to be cut into cir- 
cular pieces. These have the advantage over paper that they do not require to be 
subsequently removed from the eye. 

The external use of atropine is not without danger, unless great caution be ob- 
served. A case is on record in which an ointment composed of three grains of the 
sulphate and two drachms of lard, applied upon a vesicated surface on the neck, pro- 
duced in a few minutes the most violent symptoms of belladonna poisoning, ending 
in death in two hours. (Ann. de Thérap., 1867, p. 9.) The solution of atropine or 
its salts is very apt to have developed in it a fungous growth with consequent de- 
composition of the alkaloid. 

Of. Prep. Atropinz Sulphas; Liquor Atropiz, Br.; Unguentum Atropiz, Br. 


ATROPINA: SULPHAS. U.S. Sulphate of Atropine. 
(AT-RO-PI/NZ SUL’/PHAS.) 
(Cy; Ho NO3)2,5 H2 SO13 676. Cs4 Hx3 No O6, HOSO3; 338. 


Atropiz Sulphas, Br., also U.S. 1870; Sulphate of Atropia; Atropinum Sulfuricum, P.G.; 
Sulfate d’Atropine, F’r.; Schwefelsaures Atropin, G. 


“Take of Atropia one hundred and twenty grains; Distilled Water four fluid- 
drachms; Diluted Sulphuric Acid a sufficiency. Mix the Atropia with the Water 
and add the Acid gradually, stirring them together until the alkaloid is dissolved, 
and the solution is neutral. Evaporate it to dryness at a temperature not exceeding 
1002. Br: 

The U. 8. Pharmacopeeia gives no process for preparing this salt. The officinal 
formula of 1870 is essentially the process of M. Ch. Maitre.* Atropine being soluble 
in ether while its sulphate is insoluble in that fluid, a convenient method is afforded 
for preparing the sulphate with little evaporation. By adding the mixed acid and 
alcohol to the ethereal solution, the sulphate is formed, and, being insoluble in the. 
ether, is deposited; while the little left dissolved in the alcohol is obtained by spon- 
taneous evaporation. The quantity of acid added, is intended to saturate the alkaloid; 
but if the saturation should not be exact, it would be easy to render it so by the ad- 
dition of a little more alkaloid or a little more acid, as the case might be. 

From the great facility with which atropine undergoes change, much caution is 
necessary in preparing its salts; and the process was arranged in reference to this 
caution. Upon the addition of the mixed acid and alcohol to the ethereal solution, 
the liquid becomes milky, and deposits on the sides of the vessel a copious precipi- 
tate, of a viscid appearance, which soon dries upon the decantation of the ether, and 
the placing of the vessel inadrying room. To succeed with this process, it is neces- 
sary that the liquids employed should be carefully freed from water, the sulphuric 
acid being monohydrated, and that the temperature should be kept as low as pos- 
sible. There should be no excess of acid; and, if such an excess should be found 
upon applying the test of litmus paper, the solution should be neutralized by a por- 
tion of reserved solution of atropine. (A. J. P., xxviii. 361; from Lépert. de Pharm.) 
In the British process the same object of avoiding decomposition by heat is attained 
by the low temperature at which the evaporation is effected. 

Properties. ‘A white, indistinctly crystalline powder, permanent in the air, 
odorless, having a very bitter, nauseating taste, and a neutral reaction. Scluble in 0-4 
part of water and 6°5 parts of alcohol at 15° C. (59° F.), very soluble in boiling water 
and in boiling alcohol; also soluble in 0-3 part of absolute alcohol. When heated 
on platinum foil, the salt is decomposed and wholly dissipated, emitting acrid vapors. 
On adding test-solution of carbonate of sodium to a concentrated aqueous solution 
of the salt, a white precipitate is obtained, which answers to the reactions of atropine. 
(See Atropina.) The salt, or its solution, when applied to the eye strongly dilates 


* “Take of Atropia stxty grains ; Stronger Ether four fluidouncee and a half ; Sulphuric Acid 
six grains ; Stronger Alcohol a fluidrachm, Dissolve the Atropia in the Ether; then mix the Acid 
and Alcohol, and add the mixture, drop by drop, to the ethereal solution until the Atropia is satu- 
rated. Allow the liquid to stand until the precipitate formed is deposited. Then decant the ether, 
and expose the residue to spontaneous evaporation until the salt is dry.” U.S. 1870. 
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the pupil. An aqueous solution of the salt yields, with test-solution of chloride of 
barium, a white precipitate insoluble in hydrochloric acid.” U.S. 

If it be required to procure the sulphate in the form of crystals, which may some- 
times be desirable, to avoid adulteration, the process of M. Laneau may be employed. 
A solution of crystallized atropine in absolute alcohol, in the proportion of 2°89 parts 
of the former to 4 parts of the latter by weight, having been made with the assist- 
ance of a gentle heat, 0-4 part of sulphuric acid of the sp. gr. 1-85, diluted with 
3 parts of absolute alcohol, is to be gradually added, and stirred with a glass rod, 
until saturation, as shown by test-paper, is effected. The solution is then allowed 
to evaporate spontaneously, and the thinner the stratum the sooner will the process 


be completed. The crystals are in colorless needles more or less interlaced. (See 


A. J. P., 1863, p. 315.) 

The effects of the salt on the system are precisely the same as those of atropine, 
and it may be used in the same dose. Its great advantage over the alkaloid is its 
solubility in water. A solution of the salt in the proportion of one part to one hun- 
dred of the solvent has been found instantaneously efficacious in the relief of tooth- 
ache, applied in the quantity of a drop or two (0:06-0:12 C.c.) to the denuded dental 


pulp; and it is said, in the same quantity, to produce complete insensibility of the. 


dental nerves, in cases in which an artificial tooth is inserted in a living root. (Ann. 


de Thérap., 1861, p. 19.) 
AURANTII AMARI CORTEX. U.S. Bitter Orange Peel. 


(AU-RAN'TI-I A-MA/RI COR’/TEX—Aau-rin’she-i. ) 


“The rind of the fruit of Citrus vulgaris. Risso. (Wat. Ord. Aurantiaceze.)” 


U.S. 


AuRANTII CorTEX. Bitter Orange Peel. “ The dried outer part of the rind of 


the bitter orange, Citrus Bigaradia.” Br. 


ee . ee cd 
Cortex Fructus Aurantii, P.G.; Cortex Aurantiorum, Cortex Pomorum Aurantii; Ecorce (Zes- 
tes) d’Oranges améres, Ecorce de Bigarade, Fr.; Pomeranzenschale, 


AURANTII DULCIS CORTEX. U.S. Sweet Orange Peel. 
(AU-RAN!TI-I DUL'CIS COR'TEX—Au-rin'she-i. ) 
“The rind of the fruit of Citrus Aurantium. Risso. (Wat. Ord. Aurantiaceze.)° 
U.S. 


Cortex Aurantiorum Dulcium ; Ecorce (Zestes) d’Oranges douces, F.; Apfelsinenschalen, G. 


AURANTII FLORES. U.S. Orange Flowers. 
(AU-RAN'TI-I FLO! RES—au-rin’she-i, ) 
“The partly expanded, fresh flowers of Citrus vulgaris and Citrus Aurantium. 
Risso. (Nat. Ord. Aurantiacese,)” U.S. 


Flores Naphe; Fleurs d’Oranger, Ecorce d’Orange, Fr.; Pomeranzenschale, Orangenbliithen, 
Pomeranzenbliithen, G.; Scorze del Frutto dell’ Arancio, Jt.; Corteza de Naranja, Sp. 


Gen. Ch. Calyx five-cleft. Petals five, oblong. -Anthers twenty, the filaments 
united into different parcels. Berry nine-celled. Willd. 

This very interesting genus is composed of small evergreen trees, with ovate or 
oval-lanceolate and shining leaves, odoriferous flowers, and fruits which usually com- 
bine beauty of color with a fragrant odor and grateful taste. They are all natives 
of warm climates. Though the species are not numerous, great diversity exists in 
the character of the fruit; and many varieties, founded upon this circumstance, are 
noticed by writers. In the splendid work on the natural history of the Citrus by 
Risso and Poiteau, 169 varieties are described under the eight following heads:—1, 
sweet oranges, 2, bitter and sour oranges, 3, bergamots, 4, limes, 5, shaddocks, 6, 
lumes, 7, lemons, and 8, citrons. Of these it is difficult to decide which have just 
claims to the rank of distinct species, and which must be considered merely as vari- 
eties. Those employed in medicine may be arranged in two sets, of which the orange, 
C. Aurantium, and the lemon, C. medica, are respectively the types; the former 
characterized by a winged, the latter by a naked or nearly naked petiole. The form 
and character of the fruit, though not entirely constant, serve as the basis of subdi- 
visions. C. decumana, which yields the shaddock, agrees with C. Aurantium in 
the form of its petiole. 
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Citrus Aurantium. Willd. Sp. Plant. iii. 1427; B. & 7.51. ‘The orange-tree 
grows to the height of about fifteen feet. Its stem is rounded, much branched, 
and covered with a smooth, shining, greenish brown bark. In the wild state, and 
before inoculation, it is often furnished with axillary spines. The leaves are ovate, 
pointed, entire, smooth, and of a shining pale green color. When held between 
the eye and the light, they exhibit numerous small transparent vesicles, filled with 
volatile oil; and, when rubbed between the fingers, are highly fragrant. Their 
footstalks are about an inch long, and have wings or lateral appendages. The flowers, 
which have a delightful odor, are large, white, and attached by short peduncles, 
singly, or in clusters, to the smallest branches. The calyx is saucer-shaped, with 
pointed teeth. The petals are oblong, concave, white, and beset with numerous small 
glands. The filaments are united at their base in three or more distinct portions, 
and support yellow anthers. The germen is roundish, and bears a cylindrical style, 
terminated by a globular stigma. The fruit is a spherical berry, often somewhat 
flattened at its base and apex, rough, of a yellow or orange color, and divided in- 
ternally into nine vertical cells, each containing from two to four seeds, surrounded 
by a pulpy matter. - The rind of the fruit consists of a thin exterior layer, abounding 
in vesicles filled with a fragrant volatile oil, and of an interior one, which is thick, 
white, fungous, insipid, and inodorous. There are two varieties of C. Aurantium, 
considered by some as distinct species. _They differ chiefly in the fruit, which in 
one is sweet, in the other sour and bitterish. The first retains the original title, the 
second is called Citrus vulgaris by De Candolle, and C. Bigaradia by Risso. The 
Seville orange is the product of the latter.* 

This beautiful evergreen, in which the fruit is mingled, in every stage of its growth, 
with the blossoms and foliage, has been applied to numerous purposes of utility and 
ornament. A native of China and India, it was introduced into Europe at a very 
early period, was transplanted to America soon after its first settlement, and is now 
found in every civilized country where the climate is favorable. The fruit is brought 
to us chiefly from Florida, the south of Kurope, and the West Indies. The Florida 
and Havana oranges have the sweetest and most agreeable flavor. 

Various parts of the plant are used in medicine. The leaves, which are bitter and 
aromatic, are employed in some places in the form of infusion as a gently stimulant 
diaphoretic. They yield by distillation with water a volatile oil, which is said to be 
often mixed by the distillers with the oils obtained from the flowers and unripe fruit. 
In regard to polarized light, it has a rotatory power to the left, which is considerably 
weakened by the prolonged action of heat. (Chautard, Journ. de Pharm., 3e seér., 
xliv. 28.) The fresh flowers may be kept for some time by mixing them well with 
half their weight of chloride of sodium, pressing the mixture in a suitable jar, 
and keeping it well closed in a cool place. They are officinally described as fol- 
lows. ‘About half an inch (12 mm. long; calyx small, cup-shaped, five-toothed ; 
petals five, oblong, obtuse, rather fleshy, white and glandular-punctate; stamens 
numerous, in about three sets; ovary globular, upon a small disk, with a cylindri- 
cal style, and a globular stigma; odor very fragrant; taste aromatic and somewhat 
bitter.” U.S. The dried flowers are used on the continent of Europe as a gentle 
nervous stimulant, in the form of infusion, which may be made in the proportion of 
two drachms to the pint of boiling water, and taken in the dose of a teacupful. The 
flowers should be dried in the shade, at a temperature between 24° C. (75° F.) and 
35° C. (95° F.). (Annuaire de Thérap., 1861, p. 59.) 

An oil is obtained also from the flowers by distillation, which is called neroli in 
France, and is much used in perfumery, and in the composition of Liqueurs. (See 
Oleum Aurantti Florum.) It is an ingredient of the famous Cologne water. That 


* A variety of the orange, called the Mandarin Orange (Citrus Bigaradia Sinensis or C. Bigaradia 
myrtifolia), which is probably a native of China, but cultivated in Sicily, the south of Italy, and 
Florida, bears a fruit much smaller than the common orange, round but flattened above and below, 
with a smooth, thin, delicate rind, and a very sweet delicious pulp. A volatile oil is obtained from 
the rind by expression, of a yellow color, a very bland agreeable odor, different from that of the 
orange or lemon, and a not unpleasant taste, like that of the rind. When freed from coloring 
matter by distillation, it was found by M.S. de Luca to be a pure hydrocarbon, with the formula 
CioHyg. (Journ. de Pharm., 3e sér., xxxiii. 52.) 
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obtained from the flowers of the Seville or bitter orange (C. vulgaris) is deemed the 
sweetest. It was introduced into the Edinburgh Pharmacopeeia, with the title of 
Aurantii Oleum, to serve for the preparation of orange flower water. Soubeiran 
considers this oil rather as a product of the distillation than as pre-existing in the 
flowers. The fact may thus be explained, that orange-flower water, made by dis- 
solving even the finest neroli in water, has not the precise odor of that procured by 
distillation from the flowers. Pure neroli has a rotating power to the right, in this 
respect differing from the oil of the leaves. (Chautard.) 

The fruit is applied to several purposes. Small unripe oranges, about the size of 
a cherry or less, previously dried, and rendered smooth by a turning-lathe, are some- 
times employed to maintain the discharge from issues. They are preferred to peas 
on account of their agreeable odor, and by some are thought to swell less with the 
moisture ; but this is denied by others, and it is asserted that they require to be re- 
newed at the end of twenty-four hours. These fruits are sometimes found in commerce 
under the name of orange berries. They are of a grayish or greenish brown color, 
fragrant odor, and bitter taste, and are said to be used for flavoring cordials. <A vol- 
atile oil is obtained from them by distillation, known to the French by the name of 
essence de petit grain, and employed for similar purposes with that of the flowers. 
The oil, however, which now goes by this name, is said to be distilled from the leaves, 
and those of the bitter orange yield the best. The oils from the unripe and the ripe 
fruit have a rotating power to the right, the latter much greater than the former; 
and this property might serve to distinguish them from the oil of the leaves. Several 
of the oils from the Aurantiaceze deposit a crystalline substance, differing from cam- 
phor. (Chautard.) The juice ofthe Seville orange is sour and bitterish, and forms 
with water a refreshing and grateful drink in febrile diseases. It is employed in the 
same manner as lemon-juice, which it resembles in containing citric acid, though in 
much smaller proportion. ‘The sweet orange is more pleasant to the taste, and is 
extensively used as a light refrigerant article of diet in inflammatory diseases, care 
being taken to reject the membranous portion. The rind both of the sweet and 
bitter varieties is directed by the U. 8S. Pharmacopoeia, the bitter only by the Brit- 
ish. With the latter the outer portion is that considered officinal; as the inner is 
destitute of activity, and by its affinity for moisture renders the peel liable to become 
mouldy. The best mode of separating the outer rind when its desiccation and 
preservation are desired, is to pare it from the orange in narrow strips with a sharp 
knife, as we pare an apple. When the object is to use the fresh rind for certain 
pharmaceutical purposes, as for the preparation of the confection of orange peel, it is 
best separated by a grater. The dried peel, sold in the shops, is usually that of the 
Seville orange, and is brought chiefly from the Mediterranean. 

Properties. Orange peel has a grateful aromatic odor, and a warm bitter taste, 
whick depend upon the volatile oil coutained in its vesicles. “ Bitter orange peel is in 
narrow, thin bands or in quarters ; epidermis of a dark brownish green color, glandular, 
and with very little of the spongy, white, inner layer adhering to it.” U. S. The 
swect peel is orange yellow and less bitter. Both yield their sensible properties to 
water and alcohol. The bitter principle, hesperidin, was discovered by Lebreton in 
1828. It is crystalline, and may be prepared by Paterno and Briosi’s process, as 
follows. The cut and bruised oranges are covered with diluted alcohol, potassa solu- 
tion added in excess, the liquor filtered after two days, and impure hesperidin pre- 
cipitated by hydrochloric acid; the precipitate is boiled with acetic acid for 10 minutes, 
and, after cooling, filtered from the resinous mass left. The hesperidin gradually 
separates from the filtrate upon standing, in white fine needles. From 4000 oranges 
about 6 ounces av. of the principle were obtained. (Berichte d. Chem. Ges., 1876, 

p. 250-252.) The oil may be obtained by expression from the fresh grated rind, or 

y distillation with water. It is imported into the United States in tinned copper 
cans. It has properties resembling those of the oil of lemons, but spoils more rap- 
idly on exposure to the air, acquiring a terebinthinate odor. The perfumers use it 
in the preparation of Cologne water, and for other purposes ; and it is also employed 
by the confectioners. According to Dr. Imbert-Gourbeyre, they who are much ex- 
posed to the inhalation of the oil of bitter oranges are apt to be affected with cuta- 
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neous eruptions, and various nervous disorders; as headache, tinnitus aurium, op- 
pression of the chest, gastralgia, want of sleep, and even muscular spasm. He 
thinks that the oils of the Aurantiaceze have much resemblance to camphor in their 
effects. (Pharm. Centralblatt, Feb. 1854, p. 128.) 

Medical Properties and Uses. Bitter orange peel is a mild tonic, carminative, 
and stomachic; the sweet is simply aromatic; but neither is much used alone. They 
are chiefly employed to communicate a pleasant flavor to other medicines, to correct 
their nauseating properties, and to assist their stimulant impression upon the stomach. 
They are a frequent and useful addition to bitter infusions and decoctions, as those 
of gentian, quassia, columbo, and especially Peruvian bark. It is obviously im- 
proper to subject orange peel to long boiling; as the volatile oil, on which its vir- 
tues chiefly depend, is thus driven off. The dose in substance is from half a drachm 
to a drachm (1:95-3°9 Gm.) three times a day. Large quantities are sometimes 
productive of mischief, especially in children, in whom violent colic and even con- 
vulsions are sometimes induced by it. We have known the case of a child, in 
which death resulted from eating the rind of an orange. 

When orange peel is used simply for its agreeable flavor, the rind of the sweet 
orange is preferable ; as a tonic, that of the Seville orange. 

Off. Prep. of Bitter Orange Peel. Infusum Aurantii, Br.; Infusum Aurantii 
Compositum, Br.; Infusum Gentianze Comp.; Mistura Gentiane, Br.; Spiritus 
Armoracize Comp., 5r.; Tinctura Aurantii Amari; Tinct. Cinchonze Comp. ; Tinct. 
Gentianze Comp.; Extractum Aurantii Amari Fluidum, U. 8S. 

Off. Prep. of Sweet Orange Peel. Syrupus Aurantii, U. S.; Tinctura Aurantii 
Dulcis, U.S. 

Off. Prep. of the Flowers. Aqua Aurantii Florum, US. 


~AURI ET SODIL CHLORIDUM. U.S. Chloride of Gold and Sodium. 
(AU'/RI ET SO/DI-I CHLO'RI-DUM.) 

‘A mixture composed of equal parts of dry Chloride of Gold [AuCl, ; 8302°4.— 
AuCl,; 302-4], and Chloride of Sodium [NaCl; 58°4.— NaCl; 58-+].” WS. 

This new officinal is the first preparation of gold to enter the U.S. Pharmacopoeia. 
It may be prepared by dissolving gold in nitro-hydrochlorie acid, evaporating the solu- 
tion to dryness, weighing, and dissolving the dry mass in eight times its weight of 
distilled water. To this solution a weight of pure decrepitated common salt equalling 
that of the dry chloride of gold is added, previously dissolved in four parts of water. 
The mixed solution is then evaporated to dryness, being in the mean time constantly 
stirred with a glass rod. 

Properties. The salt is of a golden yellow color, and, when crystallized, is in the 
form of long prismatic crystals, unalterable in the air. The Pharmacopeeia describes 
it as “an orange yellow powder, slightly deliquescent in damp air, odorless, having 
a saline and metallic taste, and a slightly acid reaction. The compound is very sol- 
uble in water; at least one-half of it should be soluble in cold alcohol. When 
exposed to a red heat, it is decomposed and metallic gold is separated. A fragment 
of the compound imparts an intense, persistent, yellow color to a non-luminous flame. 
Its aqueous solution yields, with test-solution of nitrate of silver, a white precipitate 
insoluble in nitric acid, but soluble in ammonia, On bringing a glass rod dipped 

into water of ammonia close to a portion of the compound, no white fumes should 
make their appearance (abs. of free acid). If 0-5 Gm. of Chloride of Gold and 
Sodium be dissolved in 20 C.c. of water, and treated with a clear solution of 2 Gm. 
of ferrous sulphate in 20 C.c. of water acidulated with a few drops of sulphuric 
acid, a brown precipitate of metallic gold will be thrown down. If, after at least 
two hours, this precipitate be separated, well washed, dried and ignited, the residue 
of metallic gold should weigh not less than 0°162 Gm. (corresponding to 32:4 per 
cent. of metallic gold).” U.S. 

Medical Properties. The precise action of this salt upon the system is not 
known, but there is reason for believing that it exerts some influence upon the 
- general nutrition, and is therefore alterative. By many gynecologists it is believed 
to have a specific direction to the genital organs, and it is much used in hysteria, 
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ovarian irritation and neuralgia, chronic ovaritis, and even chronic uterine inflam- 
mation. For frictions on the gums and tongue, Chrestien recommends the following 
formula. Crystallized chloride of gold and sodium, one grain; powdered orris root, 
deprived of its soluble parts by alcohcl and water, and dried, two grains. Mix. At 
first the fifteenth part of this powder is used daily by frictions ; afterwards the four- 
teenth, the thirteenth, etc., until, increasing gradually, the tenth or eighth part is 
employed. The use of four grains of the salt in this way is said commonly to cure 
bad cases of recent syphilis; such, for example, as are characterized by the coexist- 
ence of chancres, warts, and buboes. In preparing this powder, lycopodium may 
be substituted for the orris)s MM. Rouault and Debreque have used this preparation 
of gold with success, in daily frictions for some minutes to the tongue, gums, and 
inside of the cheeks, for the resolution of chronic glandular tumors, especially those 
which occur in the neck in the form of a chain. ‘The patient should swallow his 
saliva while the frictions are practised. (B. and F. Medico-Chir. Rev., Am. ed., 
July, 1857, p. 172.) It may be given in lozenges, each containing the twelfth 
of a grain (0-005 Gm.), by mixing immediately five grains of the salt with an 
ounce of powdered sugar, and making the whole with mucilage of tragacanth into 
a proper mass, to be divided into sixty lozenges. Pills, containing the same dose, 
may be formed by dissolving ten grains of the dried salt in a drachm of distilled 
water, and forming the solution into a pilular mass with a mixture of four drachms 
of potato starch and one drachm of gum arabic, to be divided into one hundred and 
twenty pills. (Journ. de Pharm., xx. 648.) 


AVENZ FARINA. Oatmeal. 


(A-VE/NZ FA-RI'NA.) 


‘The meal prepared from the seeds of Avena sativa.” U. S.1870. (Nat. Ord. 
Graminez. ) 

Farine d’Avoine, Fr.; Hafermehl, G.; Farina dell’ Avena, /t.; Harina de, Avena, Sp. 

Gen. Ch. Calyx two-valved, many-flowered, with a twisted awn on the back. 
Willd. 

Avena sativa, Willd. Sp. Plant. i. 446. B. & T. 292. The common oat is so 
well known that a minute description would be superfluous. It is specifically dis- 
tinguished by its “loose panicle, its two-seeded glumes, and its smooth seeds, one 
of which is awned.” It was known to the ancients, and is now cultivated in all 
civilized countries ; but its original locality has not been satisfactorily ascertained. 
It grows wild in Sicily, and is said to have been seen by Anson in the island of Juan 
Fernandez on the coast of Chili. Although it has been dismissed from the U.S. P., 
its greatly extended use over our country seems to warrant a notice of it here. 

This grain, though cultivated chiefly for horses, is very nourishing, and is largely 
consumed as food by the inhabitants of Scotland, the north of Ireland, Brittany, 
and some other countries. A decoction is said to possess decided diuretic proper- 
ties, and to be usefulin dropsy. (Lond. Med. Times and Gaz., Sept. 1854, p. 263.) 
The seeds deprived of their husks are sometimes called groats ; as a food, coarsely 
ground oatmeal is usually preferred to the fine meal. 

Oatmeal contains, according to Vogel, in 100 parts, 59 of starch, 4°30 of a gray- 
ish substance resembling rather coagulated albumen than gluten, 8:25 of sugar and 
a bitter principle, 2°50 of gum, 2 of fixed oil, and 23-95 of fibrous matter including 
loss. An elaborate analysis of oats deprived of the husk, made by Professor J. P. 
Norton, of Yale College, gave as the average of four varieties of the grain, 65:11 
per cent. of starch, 224 of sugar, 2:23 of gum, 6:55 of oil, 16°51 of a nitrogenous 
body analogous to casein, though differing from it in some respects, to which he 
gave the name of avenin, 1:42 of albumen, 1°68 of gluten, 2:17 of epidermis, and 
2°09 of alkaline salts, with allowance for loss and error. Professor Norton thinks 
there may have been some error in the proportion of the nitrogenous compounds, 
in consequence of the difficulty of separating them from starch ; and concludes, 
from the quantity of nitrogen obtained by ultimate analysis, that these compounds 
must amount to at least 8 per cent. (Am. Journ. of Sct. and Arts, 2d ser., lil. 
330.) Ritthausen (‘‘ Die Hiweisskérper,’ Bonn, 1872, p. 135) considers Norton’s 
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avenin to have been a mixture of legumin or vegetable casein and a vegetable 
gluten containing sulphur, to which he gives the name gliadin, the legumin, how- 
ever, predominating. Oatmeal is very slightly but not unpleasantly bitter, and 
yields most of its nutritive matter readily to boiling water. 

Gruel made with fine oatmeal affords a nutritious, bland, and easily digested ali- 
ment, admirably adapted to inflammatory diseases, and, from its somewhat laxative 
tendency, preferable in certain cases to the purely mucilaginous or amylaceous prep- 
arations. It is. often administered after brisk cathartics, in order to render them 
easier and at the same time more efficient in their action. It is sometimes also used 
in the form of enema; and the meal, boiled with water into a thick paste, forms an 
excellent emollient cataplasm. Oatmeal gruel may be prepared by boiling an ounce 
of the meal with three pints of water to a quart, straining the decoction, allowing it 
to stand till it cools, and then pouring off the clear liquor from the sediment. 
Sugar and lemon-juice may be added to improve its flavor; and raisins are not un- 
frequently boiled with the meal and water for the same purpose. 


AZEDARACH. U.S. Azedarach. 
(A-ZED’A-RAGH.) 
“ The bark of the root of Melia Azedarach. Linné. (Nat. Ord. Meliaceze.)” U.S. 


Pride of India, Pride of China, Common Bead Tree; Ecorce d’Azédarach, Ecorce de Margousier, 
Fr.; Zedrachrinde, G. 


Gen. Ch. Calyx five-toothed. Petals five. Nectary cylindrical, toothed, bear- 
ing the anthers in the throat. Drupe with a five-celled nut. Willd. 

Melia Azedarach. Willd. Sp. Plant. ii. 558; Michaux, V. Am. Sylv. iii. 4. 
M. Azadirachta, B. & T.62. This isa beautiful tree, thirty or forty feet high, 
with a trunk fifteen or twenty inches in diameter. When alone, it attains less ele- 
vation, and spreads out into a capacious summit. Its leaves are large and doubly 
pinnate, consisting of smooth, acuminate, denticulate, dark green leaflets, disposed in 
pairs with an odd one at the end. The flowers are of a lilac color, delightfully fra- 
grant, and in beautiful axillary clusters near the ends of the branches. The fruit is 
a round drupe, about as large as a cherry, and yellowish when ripe. 

This species of Melia is a native of Syria, Persia, and the north of India, and is 
cultivated as an ornament in different parts of the world. It is abundant in our 
Southern States, and has even become naturalized. North of Virginia it does not 
flourish, though small trees may sometimes be seen in sheltered situations. It 
flowers early in the spring. 

Properties. ‘‘ The bark is in curved picces or quills of variable size and thick- 
ness; outer surface red-brown, with irregular, blackish, longitudinal ridges; inner 
surface whitish or brownish, longitudinally striate; fracture more or less fibrous ; 
upon transverse section tangentially striate, with yellowish bast-fibres; inodorous, 
sweetish, afterward bitter and nauseous. If collected from old roots, the bark should 
be freed from the thick, rust-brown, nearly tasteless, corky layer.” U.S. 

Jacobs (A. J. P., 1879, p. 444) believes that the active principle is a yellowish 
white resin, and that the activity of the bark resides in the liber. Hanausek (1878) 
states that two kinds of oil of azedarach are used in Eastern Asia,—one from the 
fruit and the other from the seeds; the former is used medicinally, the latter only for 
burning, The closely related Azadirachta Indica, according to Broughton (P. J. 
Tr., 1873, p. 992), contains a bitter amorphous resin, C,,H,,O,,, which fuses at 
92° C. (197:6° F.), and a crystallized principle, melting at 175° C. (347° F.). 
Cornish (Indian Annals of Med. Sc., 4, p. 104) had previously announced the pres- 
ence of a bitter alkaloid, to which he gave the name margosine, from the Portuguese 
name for the tree, Margosa. 

Medical Properties and Uses. The decoction of this bark is cathartic and 
emetic, and in large doses is said to produce narcotic effects similar to those of 
spigelia, especially if gathered at the season when the sap is mounting; but in a num- 
ber of experiments made by- Dr. H. C. Wood with extracts from the dried bark and 
fruit, it was found impossible to produce toxic symptoms in frogs or rabbits. Robins 
eating of the sweetish fruit, of which they are very fond, are often rendered so far in- 
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sensible as to be picked up under the tree ; though they usually recover in a few hours. 
It has been suggested that sufficient alcohol is produced by the spontaneous fermen- 
tation of the berries to cause intoxication. Children are said to eat the fruit with- 
out inconvenience, and possibly the robins simply choke themselves with the large 
berries. The bark is considered in the Southern States an efficient anthelmintic, and 
appears to enjoy, in some places, an equal degree of confidence with the pinkroot. 
The form of decoction is usually preferred. A quart of water is boiled with four ounces 
of the fresh bark to a pint, of which the dose for a child is a tablespoonful every two 
or three hours, till it affects the stomach or bowels. Another plan is to give a dose 
morning and evening for several successive days, and then to administer an active 
cathartic. The fresh bark and the fruit are said to be superior as vermifuges, but 
are not to be found in our Northern drug stores. A fluid extract and syrup of 
azedarach are proposed by J. J. Miles (A. J. P., Aug. 1874), the former made in 
the usual way with diluted alcohol, except that 6 troyounces of white sugar are! 
added. The syrup is made by taking 4 fluidounces of the fluid extract, 8 fluid- 
ounces of vanilla syrup, and sufficient simple syrup to make a pint. 


BALSAMUM PERUVIANUM. Balsam of Peru. 
(BAL/SA-MUM PE-RU-VI-A'NUM.) 


“A balsam obtained from Myroxylon Pereira. Klotzsch. (Wat. Ord. Legu- 
minose, Papilionacewe.)” U. S. ‘A balsam obtained from Myroxylon Pereiree, 
Klotzsch.” Br. 


Balsamum Peruvianum Nigrum, Balsamum Indicum; Baume des Indes, Baume de Pérou, Fr.; 
Peruvianischer Balsam, G.; Balsamo del Peru, /t.; Balsamo negro, Sp. 


Gen. Ch. Calyx subincurved, irregularly dentate. Veaillum broadly orbiculate ; 
four inferior petals sub-equal, free, narrow. Stamens deciduous with the petals, free 
or at their extreme base very shortly connate. Ovaries long, stipitate, near the apex 
two ovulate. Styles short incurved, with a minute terminal stigma. Legume stipi- 
tate, compressed, indehiscent, with the apex indurated, and one-seeded. Seed one, 
subreniform, with a thin testa. Cotyledons plano-convex. adicle very short, in- 
curved. (Bentham and Hooker, Genera Plantarum, ii. 559.) 

De Candolle and other botanists considered that the genera Myroxylon and To- 
luifera of Linnzeus are not distinct from Myrospermum of Jacquin, but it is now 
generally recognized that the two Linnean genera are, taken together, entitled to rank 
as a single genus. ‘To this the title of Myroxylon is now generally applied, although 
according to the strict rules of botanical nomenclature it should be called Toluifera. 
In regard to the species now under consideration there has been much discussion, 
and although the plant is now well known botanically, botanists are not agreed as 
to its specific distinctness ; Ruiz (/Vora Peruviana), Carson (A.J. P., 1860, p. 297), 
Baillou, and others believing it to be identical with the tree which yields balsam of 
Tolu. Fliickiger and Hanbury (Pharmacographia, 2d ed., 205) give the following 
points of difference: in MM. Pereire the branches come off near the ground, the calyx 
is widely cup-shaped, and shallow, the racemes loose, 6 to 8 inches long, and the legume 
much narrowed at its base; whilst in M. Toluifera the trunk does not branch for 
30 or 40 feet, the calyx is rather tubular, the racemes dense and 3 to 4% inches 
long, the legume scarcely narrowed at the base. Besides the officinal species, there 
are others of the genus which possess medical virtues, and have been more or less 
employed.* The pod of M. frutescens (Jacq.), growing in Trinidad, is popularly 
used in that island as a carminative, and externally, in the form of tincture, as a 
lotion in rheumatic pains; and by incisions in the stem a small quantity of bal- 
samic juice is obtained not distinguishable from balsam of Tolu.t (P. J. 7r.; Sept. 
. . ne an account of the various imperfectly described species related to this plant, see 14th Ed. 

t The name Brazilian Balsam has been proposed for the product of M. Peruiferum. It differs 
from balsam of Peru in odor, and in having a slightly pungent, but not warm, aromatic taste; in 
being permanently soluble in 90 per cent. alcohol in all proportions; also in mixing with eastor oil 
in all proportions, forming with bisulphide of carbon a clear light brown solution with residue, 
and in the deposit, by its chloroform solution, of a powdery precipitate upon standing. At 17° C. 


its specific gravity is 1°031. Its general constitution is very similar to that of balsam of Peru, con- 
taining volatile oil, myroxylin, cinnamic and tannic acids, and resin. (P. J. 7'r., 3d ser., xi. 818.) 
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1862, p. 108.) Another species is known in Paraguay under the name of quino- 
guino, the bark of which is used, in powder and decoction, as a remedy in wounds 
and ulcers; and from the trunk of which a juice is obtained, which in its concrete 
state closely resembles dried balsam of Peru. (Jbid., Oct. 1862, p. 183.) 

Myroxylon Pereire, Klotzsch; Myrospermum Pereire, Royle et Auctores; 
“ Myrospermum of Sonsonate,’ Pereira; is a handsome tree, with a straight, round, 
lofty stem, a smooth ash-colored bark, and spreading branches at the top. The 
leaves are alternate, petiolate, and unequally pinnate. The leaflets are from five to 
eleven, shortly petiolate, oblong, oval-oblong, or ovate, about three inches long by 
somewhat less than an inch and a half in breadth, rounded at the base, and contract- 
ing abruptly at top into an emarginate point. When held up to the light, they ex- 
hibit, in lines parallel with the primary veins, beautiful rounded and linear pellucid 
spots. The common and partial petioles and midribs are smooth to the naked eye, 
but, when examined with a microscope, are found to be furnished with short hairs. 
The fruit, including the winged footstalks, varies from two to four inches in length. 
At its peduncular extremity it is rounded or slightly tapering; at the top enlarged, 
rounded, and swollen, with a small point at the side. The mesocarp, or main invest- 
ment of the fruit, is fibrous, and contains in distinct receptacles a balsamic juice, 
which is most abundant in two long receptacles or vittze, one upon each side. <A 
gum-resin exudes in small quantities from the trunk of the tree, which, though con- 
taining, besides gum and resin, a small proportion of volatile oil, is distinct from the 
proper balsam, and yields no cinnamic acid. (Attfield, P. J. 7'r., Dec. 1863.) 

This tree grows in Central America, in the State of San Salvador, upon the Pacific 
coast. It is found in the wild forests, singly or in groups, but the trees are owned 
by individuals. Dr. Charles Dorat states that it is never found at a greater height 
on the mountains than one thousand feet, that it begins to be productive after five 
years, and continues to yield for thirty years or more, and that the aroma of its 
flowers is perceived at the distance of one hundred yards. (A. J. P., xxxii. 303.) 
In 1861 the tree was introduced in Ceylon with complete success. The balsam is 
collected from it exclusively by the aborigines, on lands reserved to them, within 
a small district denominated the Balsam Coast, extending from Acajutla to Port 
Libertad. Early in November or December the bark is beaten on four sides of 
the trunk, so as to separate it from the wood without breaking it; intermediate 
strips being left sound, in order not to destroy the life of the tree. The bruised 
bark soon splits, or cuts are made in it. Five or six days after the beating the 
injured surface is set on fire, and about a week later the bark, if it has not fallen 
off spontaneously, is removed. The juice now begins to exude freely from the ex- 
posed wood, which the natives cover with rags. The latter, when saturated, are boiled 
in water in large jars, and the liquid allowed to stand; whereupon the water rises 
to the top, and is poured off, leaving the balsam, which is put into calabashes or 
bladders. It is then taken for sale to the neighboring towns, where it is purified by 
subsidence and straining, and put into jars or metallic drums for exportation. The 
destroyed bark ‘is said to renew itself in two years, so that by care a tree can be 
long worked; two pounds is stated to be the average yearly yield. ‘The export 
from San Salvador in 1876 was over $78,000 in value. 

A substance called white balsam (Balsamo blanco) is procured from the fruit by 
expression. This has been confounded with the balsam of Tolu, but is wholly dis- 
tinct. It is of a semi-fluid or soft-solid consistence, somewhat granular, and, on stand- 
ing, separates into a white resinous crystalline deposit, and a superior translucent more 
fluid portion. The smell, though quite distinct from that of the balsam of Tolu and 
Peru, is not disagreeable. Dr. Stenhouse has obtained from it a peculiar resinous 
body, readily erystallizable, and remarkably indifferent in its chemical affinities, which 
he denominates myroxocarpin. (P. J. Tr., x. 290.) Dr. Dorat, however, denies that 
the white balsam is produced by the same tree, or in the same vicinity. 

Another substance obtained from the same tree, and much used in Central Amer- 
ica, is a tincture of the fruit, made by digesting it in rum. It is called balsamito 
by the inhabitants, and is said to be stimulant, anthelmintic, and diuretic. It is 
also used as an external application to gangrenous or indolent ulcers, and as a wash 
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to the face to remove freckles. According to Dr. Dorat, the balsamito is not the 
tincture, but an alcoholic extract of the young fruit. Neither this nor the white 
balsam reaches the markets of this country. 

The balsam of Peru was named from its place of exportation; and it was long 
thought to be a product of Peru. It is now shipped partly from the Pacific coast, 
and partly from the Balize or other Atlantic ports, whither it is brought across the 
country. It was Guibourt who first made known the fact of its exclusive production 
in Central America. As imported, it is usually in tin canisters, with a whitish scum 
on its surface, and more or less deposit, which is dissolved with the aid of heat. 

Properties. Balsam of Peru is viscid like syrup or honey, of a dark reddish 
brown color, a fragrant odor, and a warm bitterish taste, leaving when swallowed a 
burning or prickling sensation in the throat. When exposed to flame it takes fire, 
diffusing a white smoke and fragrant odor. Containing resin, volatile oil, and both 
benzoic and cinnamic acids, it is properly considered a balsam, though probably 
somewhat altered by heat. Alcohol entirely dissolves it, taking up one part in five. 
(Br.) “A thick liquid, brownish black in bulk, reddish brown and transparent in 
thin layers, having a syrupy consistence, a somewhat smoky, but agreeable and bal- 
samic odor, and a warm, bitter, afterward acrid taste. Sp. gr. 1:135 to 1:150.” U.S. 
Boiling water extracts the acid. The oily liquid which separates on agitating Peru 
balsam with caustic potash or soda, called Peru balsam oil by Stolze, cennamein by 
Frémy, may be separated by fractional distillation into three portions, viz. :—benzyl 
alcohol, C,H,O, passing over at about 200° ©. (392° F.); benzylic benzoate, 
C,H,0,,C,H,, the principal portion, boiling at 303°-304° C. (577-5°-579° F.) ; 
and benzylic cinnamate, C,H,O,,C,H,, passing over at about the boiling point of mer- 
eury. The crude oil likewise contains small quantities of free cinnamic and benzoic 
acids, resulting from the decomposition of the benzylic ether by the alkali used in 
separating it, and equivalent to the free benzylic alcohol also contained in it. Ac- 
cording to Kraut (Am. Ch. Pharm., 153, p. 129), the benzylic cinnamate consti- 
tutes nearly 60 per cent. of the balsam. 

Peru balsam appears to contain only a single resin, yielding, by analysis, 66:3 to 
67-25 per cent. of carbon, and 6:22 to 6:32 per cent. of hydrogen (Kraut, loc. cit.). 
This resin separated from the alkaline solution of the balsam by hydrochloric acid 
is brown, has a faint odor of vanilla, and when fused with potash yields protocate- 
chuic acid, together with a little benzoic acid. The resin yielded about two-thirds its 
weight of protocatechuic acid. (Kachler, Zettsch. fiir Ch., [2] 6,59.) The tree also 
exudes a gum-resin, which, according to Attfield (P. J. T’r., 1864, p. 248) con- 
tains 77:4 per cent. of a resin, non-aromatic, and devoid of cinnamie acid, and 
therefore entirely distinct from balsam of Peru. The leaves of the tree contain a 
fragrant oil. 

The balsam is said to be adulterated in Europe (especially at Bremen) with cas- 
tor oil, copaiba, Canada turpentine, ete. (P. J. Tr., xii. 549); and a factitious sub- 
stance has been sold in this country for the genuine balsam, prepared by dissolving 
balsam of Tolu in alcohol. This may be distinguished by taking fire readily, and 
burning with a blue flame. (NV. Y. Journ. of Pharm.,i.133.) It would, moreover, 
undergo diminution in volume when mixed with water, which is not the case with 
the genuine balsam. (Sr.) A method of detecting castor oil, proposed by Dr. Wag- 
ner, is to expose a small portion of the suspected balsam to distillation until some- 
what more than one-half has passed, to shake the distillate with baryta water, to re- 
move by means of a pipette the layer of oil floating on the surface, and to shake this 
with a concentrated solution of bisulphite of sodium. If castor oil be present, the 
liquid will immediately become a crystalline mass. (A. J. P., xxx. 570.) The offi- 
cinal tests of purity are as follows. ‘“ It is entirely soluble in 5 parts of alcohol, and 
should not diminish in volume, when agitated with an equal bulk of benzin, or water 
(abs. of fixed oils and alcohol). It is readily miscible with absolute alcohol, chloro- 
form, or glacial acetic acid. If 1 volume of the Balsam be triturated with 2 volumes 
of sulphuric acid, a tough, homogeneous, cherry-red mixture should result. If this 
be washed, after a few minutes, with cold water, it should be converted into a resin- 
ous mass which is brittle, when cold. A mixture of 3 parts of the Balsam with 1 
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part of disulphide of carbon remains clear; but a mixture of 1 part of the Balsam 
with 3 parts of disulphide of carbon separates from the Balsam about 40 per cent. of 
resin. The liquid poured off from the latter should be transparent, should not have 
a deeper color than light brownish, and should not exhibit more than a faint fluo- 
rescence (abs. of gurjun balsam). When distilled with 200 times its weight of water, 
no volatile oil should pass over.” U.S. Prof. Fliickiger relies upon the specific 
gravity, which should be between 1:140 and 1-145, and the lime test, in which 10 
drops of the balsam are shaken with 6 grains (0-4 Gm.) of slaked lime, forming, 
if there be no adulteration, a soft mixture, which does not harden. Gfrote’s test consists 
in shaking 3 drops of balsam with 2 C.c. of officinal ammonia water ; if, after standing, 
the mixture solidifies, colophony or other adulterant is present: benzoin, storax, and 
certain other substances cannot be detected by this test. (A. J. P., 1881, pp. 302, 361.) 

Medical Properties and Uses. ‘This balsam is a warm stimulating stomachic 
and expectorant, and has been recommended in chronic catarrhs, certain forms of 
asthma, phthisis, and other pectoral complaints attended with debility. It has also 
been used in gonorrheea, leucorrhoea, amenorrhoea, chronic rheumatism, and palsy. 
At present, however, it is little employed by American physicians. As an external 
application it has been found beneficial in chronic indolent ulcers. The dose is half 
a fluidrachm (1:9 C.c.). It is best administered diffused in water with sugar and the 
yolk of eggs or gum arabic, or in smaller doses dropped on a lump of sugar. 


BALSAMUM TOLUTANUM. U.S, Br. Balsam of Tolu. 
(BAL/SA-MUM TO-LU-TA/NUM.) 


‘A balsam obtained from Myroxylon toluifera. Kunth. (Nat. Ord. Leguminose, 
Papilionaceze.)” U.S. “ A balsam obtained from Myroxylon Toluifera.” Br. 

Baume de Tolu, Baume de Carthagéne, F.; Tolubalsam, G.; Balsamo del Tolu, /Jt.; Balsamo 
de Tolu, Sp. 


For a long time the tree from which this balsam is derived retained the name of 
Toluifera Balsamum, given to it by Linuzeus. Ruiz, one of the authors of the 
Flora Peruviana, considered it identical with Myroxylon Peruiferum; but M. 
Achille Richard determined that it was a distinct species, and gave it the appro- 
priate specific name of Toluiferum, which is now recognized by the Pharmacopeeias. 

The balsam is procured by making V-shaped incisions in the trunk quite through 
the bark. The juice is received in small calabash cups, which are inserted in slight 
excavations beneath the point of the two vertical incisions meeting at the lower 
end; and Mr. Weir has seen as many as twenty cups at a time on one tree. The 
collectors go from tree to tree, emptying the cups into flasks of raw hide. In these 
skin vessels the juice is taken to the different ports on the river, where it is trans- 
ferred to tin cans. (Weir, bid.) It is brought from Carthagena in calabashes or 
baked earthen jars, or in tin or glass vessels. 

Properties. As first imported, balsam of Tolu has a soft tenacious consistence, 
which varies considerably with the temperature. By age it becomes hard and brittle 
like resin. It is shining, translucent, of a reddish or yellowish brown color, a highly 
fragrant odor, and a warm, somewhat sweetish and pungent, but not disagreeable 
taste. Exposed to heat, it melts, inflames, and diffuses an agreeable odor while 
burning. It is entirely soluble in volatile oils. The officinal description of it is as 
follows. ‘A yellowish or brownish yellow, semi-fluid or nearly solid mass, trans- 
parent in thin layers, brittle when cold, having an agreeable, balsamic odor, and a 
mild, aromatic taste. It is entirely soluble in alcohol, and the solution shows an 
acid reaction with test-paper. It is almost insoluble in water and in benzin. Warm 
disulphide of carbon removes from the Balsam scarcely anything but cinnamic and 
benzoic acids. On evaporating the disulphide, no substance having the properties 
of resin should be left behind.” U.S. Boiling water extracts its acid. Distilled 
with water it affords a small proportion of volatile oil; and, if the heat be continued, 
an acid matter sublimes. Mr. Hatchett states that, when dissolved in the smallest 
quantity of solution of potassa, it loses its own characteristic odor, and acquires 
that of the clove pink. G. L. Ulex gives as a test of the purity of the balsam, 
that, if heated in sulphuric acid, it dissolves without disengagement of sulphurous 
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acid, and yields a cherry-red liquid. (Archiv der Pharm., Jan. 1853.) The balsam 
isa mixture of volatile oil, free acid, and resin. The volatile oil is obtained by dis- 
tilling the balsam with water, and may amount to a little over 1 per cent. This 
oil is chiefly tolene, C,,H,,, boiling at 170° C. (338° F.), and rapidly hardening 
by absorption of oxygen from the air. The free acid, according to Deville and 
Scharling, consists of benzoic and cinnamic acids, which statement has been recently 
confirmed by Fliickiger. (Pharmacographia, 2d ed., p. 204.) Busse (Ber. Chem. 
Ges., 1876, p. 833) has shown, moreover, that the benzylic ethers of both cinnamic 
and benzoic acids are present in the balsam, the benzyl cinnamate in larger amount. 

According to Kopp, there are two resins in Tolu balsam, one easily soluble in al- 
cohol, C,,H,,O,, and another sparingly soluble, C,,H,,0,. According to Deville, 
however, there is only one resin, that to which the second formula belongs. Tromms- 
dorff obtained 88 per cent. of resin, 12 of acid, and only 0-2 of volatile oil. Ac- 
cording to Mr. Heaver, the balsam yields by distillation about one-eighth of its 
weight of pure cinnamic acid. The acid distils over in the form of a heavy oil, 
which condenses into a white crystalline mass. It may be freed from empyreumatic 
oil by pressure in bibulous paper, and subsequent solution in boiling water, which 
deposits it in minute colorless crystals, upon cooling. (A. J. &, xv. 77.) A facti- 
tious balsam of Tolu is described by Dr. R. V. Mattison (A. J. P., 1876, p. 51), 
which contained 63 per cent. of storax. 

Medical Properties and Uses, Balsam of Tolu is a stimulant stomachie, with 
a peculiar tendency to the pulmonary organs. It is given with some advantage in 
chronic catarrh and other pectoral complaints, in which a gently stimulating expec- 
torant is demanded; but should not be prescribed until after the reduction of in- 
flammatory action. Independently of its medical virtues, its agreeable flavor ren- 
ders it a popular ingredient in expectorant mixtures. Old and obstinate coughs 
are said to be sometimes greatly relieved by the inhalation of the vapor proceed- 
ing from an ethereal solution of this balsam. From ten to thirty grains (0°65-— 
1:95 Gm.) may be given at a dose, and frequently repeated. The best form of ad- 
ministration is that of emulsion, made by triturating the balsam with mucilage and 
loaf sugar, and afterwards with water. 

Of. Prep. Syrupus Tolutanus; Tinctura Benzoini Composita; Tinctura Tolutana. 


BARIUM. Barium. 

Ba; 137. (BA'RI-UM.) Ba; 137. 

This is the metal present in the earth baryta. It was first obtained in 1808 by 
Sir H. Davy, who describes it as a difficultly fusible metal, of a silvery gray color, 
decomposing water readily, and considerably heavier than sulphuric acid. When 
exposed to the aiz, it instantly becomes covered with a crust of baryta, and when 
gently heated, burns with a deep red light (or greenish light according to Clarke). 
The compounds of barium formerly officinal are the chloride and the carbonate. 

Baryta (or barium oxide) may be obtained from the native carbonate by intense 
ignition with carbonaceous matter; or from the native sulphate, by ignition with 
charcoal, which converts it into sulphide of barium, subsequent solution of the sul- 
phide in nitric acid, and strong ignition of the nitrate formed to dissipate the acid. 
As thus obtained, it is an anhydrous solid, caustic, alkaline, difficultly fusible, and of 
a grayish white color. Its sp. gy. is about 4. It acts on the animal economy as a 
poison. When sprinkled with water it slakes like lime, becomes hot, and is reduced 
to the state of a white pulverulent hydrate. The same hydrate is formed in mass, 
when the anhydrous earth is made into a paste with water, and exposed to a red 
heat in a platinum crucible. The excess of water is expelled, and the hydrate, un- 
dergoing fusion, may be poured out and allowed to congeal. Barium hydrate dis- 
solves in water, and forms the reagent called baryta-water. A boiling saturated 
solution, as it cools, yields crystals of barium hydrate containing eight molecules of 
water of crystallization. 

An economical process for obtaining barium hydrate in crystals has been pub- 
lished by Dr. Mohr, of Coblentz. It consists in adding to a boiling solution of 
caustic soda an equivalent quantity of chloride of barium and nitrate of barium. In 
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consequence of the usual impurities in caustic soda, a precipitate is formed of some 
carbonate and sulphate of barium, which is easily separated by subsidence from the 
solution of barium hydrate, kept hot. This, when clear, is drawn off by a siphon, 
and put in a suitable covered vessel to cool and crystallize; when the whole liquid 
is often converted into a mass of acicular crystals. (P. J. 7r., Dee. 1856.) Baryta 
consists of one atom of barium 137, and one of oxygen 16153. Its chemical 
formula is, therefore, BaO. Carbonate of barium, BaCO,; mol. wt. 197, is the 
native carbonate, a rare mineral, discovered in 1783 by Dr. Withering, in honor of 
whom itis called Witherite. It is found in Sweden and Scotland, but most abun- 
dantly in the lead mines of the north of England. It occurs usually in grayish, or 
pale yellowish gray, fibrous masses, but sometimes crystallized. Its sp. gr. varies 
from 4:2 to 4-4. It is generally translucent, but sometimes opaque. It effervesces 
with acids, and, before the blowpipe, melts into a white enamel without losing its 
carbonic acid. It is distinguished from the carbonate of strontium, with which it 
is most liable to be confounded, by its greater specific gravity, and by its yielding a 
light greenish rather than a reddish flame upon the burning of alcohol impregnated 
with its solution in hydrochloric acid. If strontia be present, the reddish flame will 
show it. 

When pure, carbonate of barium is entirely soluble in hydrochloric acid. Any 
sulphate of barium present is left undissolved. If neither ammonia nor sulphuretted 
hydrogen produces discoloration or a precipitate in the hydrochloric acid solution, the 
absence of alumina, iron, copper, and lead is shown. Lime may be detected by add- 
ing an excess of sulphuric acid, which will throw down the baryta as a sulphate, and 
afterwards testing the clear liquid with carbonate of sodium, which, if lime be present, 
will produce a precipitate of carbonate of calcium. 

Carbonate of barium acts as a poison on the animal economy. Its only pharma- 
ceutical use is to prepare chloride of barium. (For Chloride and Sulphate of 
Barium, see Part II.) 


BEBERIAZ SULPHAS. Br. Sulphate of Beberia. 
(BE-BE’RI-& SUL'PHAS.) 

Sulphate of Bibirine; Sulfate de Bébéerine, #.; Schwefelsaures Bebirin, G. 

“ake of Bebeeru Bark [Nectandra, U.S.], in coarse powder, one pound [avoir- 
dupois]; Sulphuric Acid half a fluidounce [Imperial measure] ; Slaked Lime three- 
quarters of an ounce, or a sufficiency ; Solution of Ammonia a sufficiency ; Rectified 
Spirit sixteen fluidounces, or a sufficiency ; Diluted Sulphuric Acid a sufficiency ; 
Water one ga/lon [Imp. meas.]; Distilled Water a sufficiency. Add the Sulphuric 
Acid to the Water ; pour upon the Bebeeru Bark enough of this mixture to moisten 
it thoroughly ; let it macerate for twenty-four hours, place it in a percolator, and pass 
through it the remainder of the acidulated water. Concentrate the acid liquor to the 
bulk of one pint, cool, and add gradually the Lime in the form of milk of lime, agi- 
tating well, and taking care that the fluid still retains a distinct acid reaction. Let it rest 
for two hours; filter through calico; wash the precipitate with a little cold Distilled 
Water, and to the filtrate add Solution of Ammonia until the fluid has a faint am- 
moniacal odor. Collect the precipitate on a cloth, wash it twice with ten ounces of 
cold water, squeeze it gently with the hand, and dry it by the heat of a water-bath, 
Pulverize the dry precipitate, put it into a flask with six ounces of the Rectified Spirit, 
boil, let it rest for a few minutes, and pour off the spirit. Treat the undissolved por- 
tion in a similar manner with fresh spirit until it is exhausted. Unite the spirituous 
solutions, add to them four ounces of Distilled Water, and distil so as to recover the 
greater part of the spirit. To the residue of the distillation add by degrees, and with 
constant stirring, Diluted Sulphuric Acid till the fluid has a slight acid reaction. 
Evaporate the whole to complete dryness on the water-bath, pulverize the dry product, 
pour on it gradually one pint [Imp. meas. ] of cold Distilled Water, stirring diligently , 
filter through paper; evaporate the filtrate to the consistence of syrup, spread it in 
thin layers on flat porcelain or glass plates, and dry it at a heat not exceeding 140°. 
Preserve the product in stoppered bottles.” Br. 

In the above process the bark is exhausted by water acidulated with sulphuric acid ; 
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lime is added to separate various inert matters, still leaving the acid in excess, as 
otherwise it might precipitate the beberine itself; the filtered liquor is treated with 
ammonia which throws down the beberine; the precipitate is exhausted by alcohol 
which dissolves the alkaloid; and the solution, having been concentrated, is treated 
with sulphuric acid so as to form the sulphate, which is obtained by evaporation to 
dryness. It is obvious that the salt of beberine thus obtained must be very impure, 
and among other substances probably contains a portion of s/peertne, another alkaloid 
of the bark. Indeed, Prof. Fliickiger has found the commercial article to yield a very 
trifling amount, less than 25 per cent., of the pure alkaloid. It is in dark brown 
translucent scales, yellow when reduced to powder, of a strongly bitter taste, and solu- 
ble in water and alcohol. According to the Br. Pharmacopeeia, “its watery solution 
gives with chloride of barium a white precipitate, and with caustic soda a yellowish- 
white precipitate, which is dissolved by agitating the mixture with twice its volume 
of ether; and the ethereal solution, separated by a pipette, and evaporated, leaves a 
yellow translucent residue, entirely soluble in diluted acids. If the whole of the 
precipitate produced is dissolved by ether, it cannot contain sipeerine, which is in- 
soluble in that menstruum. It is “entirely destructible by heat, and water forms 
with it a clear brown solution.” According to Dr, Fliickiger (P. J. Tr., xi. 193, 
1869), pure beberine is a white, amorphous powder, whose concentrated watery solu- 
tion is not precipitated by tartar emetic, but affords abundant white precipitates with 
phosphate of sodium, nitrate, iodide, or iodohydrargyrate of potassium, perchloride of 
mercury, platinocyanide of potassium, and nitric or iodic acid. Its acetate yields 
yellow amorphous precipitates with red or yellow prussiate of potassium, chromate 
or bichromate of potassium, or bichloride of platinum. Beberine was shown by 
Walz in 1860 to be identical with buaxine, obtained from Buaus sempervirens. This 
statement was confirmed by Fliickiger, who proved that pelosine was identical with 
both of the above principles. (P. J. Tr., xi., 1870, p. 192.) 

Sulphate of beberine is a tonic, supposed to possess antiperiodic powers, and has 
been given in intermittent fever and other periodical diseases. It is thought to be 
useful also in various uterine diseases, as dysmenorrhcea, menorrhagia, and leucor- 
rhoea; and has been recommended in blennorrhoeal discharges, and in atony of the 
kidneys and bladder. (Dr. A. P. Merrill, Ha/f Yearly Abstract of Med. Sci., xlv. 
249.) The dose is from two to five grains (0:13-0:33 Gm.) (See Nectandra.) 


BELA FRUCTUS. Br. Bael Fruit. 
(BE/LE FRUC'TUS.) 

“The dried half-ripe fruit of Aigle Marmelos.’”’ Br. 

Indian Bael, Bengal Quince, #.; Bael, Coing du Bengale, Fr.; Baelfrucht, Bengalische Quitte, G. 

This is a newly introduced officinal of the British Pharmacopeeia, known to some 
extent in Great Britain, but scarcely at all in the United States; and probably sanc- 
tioned by the British Council out of compliment to practitioners in the Kast Indies, 
who are said to have used it with advantage. It is the unripe fruit of the gle 
Marmelos of De Candolle, belonging to the Aurantiaceze, and with the following 
generic character. “ /lowers bi-sexual. Petals 4-5 patent. Stamens 30-40, with 
distinct filaments, and linear-oblong anthers. Ovary 8-15 celled, with numerous 
ovules in each cell. Style very short and thick. Stigma capitate. Fruit baccate, 
with a hard rind, 8-15 celled, the cells 6-10 seeded. Seed with a woolly coat, cov- 
ered with a slimy liquid.” (Wight & Arnott.) 

This species of Aigle, sometimes called the Bengal quince, is a rather large tree, 
with an erect stem, and few and irregular branches, covered with an ash-colored 
bark, and furnished in general with strong, very sharp, axillary thorns, single or in 
pairs. The leaves are ternate, with oblong-lanceolate, crenulated, slightly dotted 
leaflets, of which the terminal is largest. The flowers are large, white, and in small 
terminal or axillary panicles. The fruit is a berry, of about the size of a large orange, 
somewhat spherical, but flattened at the base, and depresssed at the insertion of the 
stem, with a hard smooth shell, and from 10 to 15 cells, containing besides the seeds 
a large quantity of exceedingly tenacious mucilage, which, when dried, is hard and 
transparent. The tree is a native of Hindostan and of Farther India. It is figured 
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Several parts of the tree are used in India. The ripe fruit is described as fragrant, 
and of a delicious flavor; and a sort of sherbet prepared from it is deemed useful 
in febrile affections. The mucilage about the seeds is applied to various purposes in 
the arts, in connection with its viscid properties. The rind is used in dyeing. The 
flowers are deemed refrigerant by the native physicians. The fresh leaves yield by 
expression a bitterish and somewhat pungent juice, which, diluted with water, is oc- 
casionally used in the early stage of catarrhal and other fevers. The bark of the stem 
and root is thought to possess febrifuge properties. But it is the unripe or half-ripe 
fruit that is chiefly employed, and is the part recognized by the Br. Pharmacopeeia. 

Properties. The dried fruit is imported into England in vertical slices, or in broken 

ieces consisting of a part of the rind with the adherent pulp and seeds. The “rind 
is about a line and a half thick, covered with a smooth pale brown or grayish epi- 
dermis, and internally, as well as the dried pulp, brownish orange, or cherry-red ” 
(Br.) When moistened, the pulp becomes mucilaginous. The fruit is astringent 
to the taste, and yields its virtues to water by maceration or decoction. Mr. Pollcck 
found in it tannic acid, a concrete essential oil, and a vegetable acid (Aled. Times 
and Gaz., Feb. 1864, p. 199), but Prof. Fliickiger states that neither a ferric nor 
a ferrous salt shows the infusion to contain any appreciable quantity of tannin, 
nor is the drug in any sense possessed of astringent properties. (Pharmacographia, 
2d ed., p. 131.) 

The difficulty of obtaining bael in England is said to have led to the substitu- 
tion for it of mangosteen, the fruit of Garcinia Mungostana. This is in irregular 
fragments of the rind, without any adhering pulp. The pieces are convex, three or 
four lines or more in thickness, externally covered with a smooth, deep reddish brown, 
easily separable coating, and internally pale reddish brown or reddish yellow, smooth, 
with projecting vertical lines. (Prof. Bentley, P. J. Tr., May, 1867, p. 654.) 

Medical Properties and Uses. Bael, as the medicine is called in India, is said to 
possess astringent properties which render it useful in diarrhoea, dysentery with de- 
bility of the mucous membrane, and other diseases of the bowels with relaxation, 
which it relieves without inducing constipation. It is much used by some practitioners 
in India, gencrally in the form of decoction, made by slowly boiling down a pint of 
water with two ounces of the dried fruit to four fluidounces. Of this one or two 
fluidounces (30-60 C.c.) are given in acute cases every two or three hours, in chronic 
cases two or three times a day. A liquid extract is directed in the Br. Pharmaco- 
peeia, the dose of which may be one or two fluidrachms (3°75—7°5 C.c.).. Mr. Waring, 
of the East India medical service, recommends an extract in the dose of half a drachm 
or a drachm (1:95-3'9 Gm.). 

Of. Prep. Extractum Belz Liquidum, Br. - 


BELLADONNZ FOLIA. U.S., Br. Belladonna Leaves. 


(BEL-LA-DON'N FO!LI-A.) 


“The leaves of Atropa Belladonna. Linné. (Nat. Ord. Solanacee.)” U.S. “The 
fresh leaves, with the branches to which they are attached, of Deadly Nightshade, 
Atropa Belladonna ; also the leaves separated from the branches and carefully dried ; 
gathered from the wild or cultivated British plants when the fruit has begun to 


form.” Br. ; 
Folia (s. Herba) Belladonnw; Feuilles de Belladone, Fr. ; Tollkirschen-Blatter, Wolfskirschen- 
Blatter, Tollkraut, @. 


BELLADONNZ RADIX. U.S., Br. Belladonna Root. 
(BEL-LA-DON'NA RA'DIX.) 
“The root of Atropa Belladonna. Linné. (Nat. Ord. Solanaceex.)” U.S. “The 


dried root of Atropa Belladonna.” Br. 
Racine de Belladone, Belladone, Fr.; Gemeine Tollkirsche, Wolfskirsche, Tollkirschen-Wurzel, 
Wolfskirschen-Wurzel, @G.; Belladonna, /t.; Belladona, Belladama, Sp. ; 
Gen. Ch. Corolla bell-shaped. Stamens distant. Berry globular, two-celled. Willd. 
Atropa Belladonna. Willd. Sp. Plant.i. 1017; Carson, Jllust. of Med, Bot. ii. 
19, pl. Ixv.; B. @ 7. 193. The belladonna, or deadly nightshade, is an herba- 
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ceous perennial, with a fleshy, creeping root, from which rise several erect, round, 
purplish, branching stems, to the height of about three feet. The leaves, which 
are attached by short footstalks to the stem, are in pairs of unequal size, oval, 
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pointed, entire, of a dusky green on their upper surface, and paler beneath. The 
flowers are large, bell-shaped, pendent, of a dull reddish color, with solitary pedun- 
cles, rising from the axils of the leaves. The fruit is a roundish berry with a lon- 
gitudinal furrow on each side, at first green, afterwards red, ultimately deep purple, 
slightly resembling a cherry, and containing, in two distinct cells, numerous seeds, 
and a sweetish violet-colored juice. The calyx adheres to the base of the fruit. 
The plant is a native of Europe, where it grows in shady places, along walls, and 
amidst rubbish, flowering in June and July, and ripening its fruit in September. 
It grows vigorously under cultivation in this country, and retains all its activity, as 
shown by the observations of Mr. Alfred Jones. (A. J. P., xxiv. 106.) All parts 
of it are active. The leaves and roots are directed by the United States and British 
Pharmacopeeias ; the latter including the young branches, which are probably not 
less efficient. The leaves should be collected in June or July, when the plant is in 
flower, the roots in the autumn or early in the spring, and from plants three years 
old or more. Leaves which have been kept long should not be used, as they un- 
dergo change through absorption of atmospheric moisture, emitting ammonia, and 
probably losing a portion of their active nitrogenous matter; and usually the large 
handsome leaves in commerce are not to be preferred, because they are very likely 
those of cultivated plants, which have been shown to be inferior in strength to 
smaller and less sightly leaves of the wild plant. (A. J. P., xxvii. 455.) 
Properties. ‘The “leaves are from four to six inches (10 to 15 em.) Jong, 
broadly ovate, narrowed into a petiole, tapering at the apex, entire on the margin, 
smooth, thin, the upper surface brownish green, the lower surface grayish green, 
having a slight odor, and a bitterish, disagreeable taste.” U.S. The root occurs 
“in cylindrical, somewhat tapering, longitudinally wrinkled pieces, from half an inch 
to an inch (12 to 25 mm.) or more in thickness ; externally brownish gray, internally 
whitish ; nearly inodorous, having a sweetish, afterward bitterish and strongly acrid 
taste, and breaking with a nearly smooth and mealy fracture. Roots which are 
tough and woody, breaking with a splintery fracture, should be rejected.”* US. 


* Japanese Belladonna, There have recently appeared in European commerce certain rhi- 
zomes from two to six inches long, about one-half inch in diameter, rarely branched, cylindrical or 
slightly compressed, knotty, bent, with circular disk-like scars, of a pale brown color, not whitish 
when abraded, with a slightly mousy, narcotic odor, and a taste nearly free from bitterness. Mr. 
KE. M. Holmes believes this Japanese belladonna to be derived from Scopolia Japonica, Max. Dr. 
A. Langgaard has found in it two alkaloids, one in very small amount, scopolenine, and one which 
is very closely allied to, if not identical with, atropine. (A.J. P., 1880, pp. 356, 456; 1881, p. 450.) 
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As to the relative strength of these two parts, M. Hirtz, of Strasburg, has in- 
ferred from his experiments that the root yields an extract five times stronger than 
that obtained from the leaves, but did not determine the relative yield of extract; 
whilst Lefort obtained from young roots 0-6, old roots 0:25, dried leaves 0:44 per 
cent. of atropine; and Dragendorff obtained 0:66 from dried leaves, and 0:4 per 
cent. from the roots. (Jahresb., 1874, p.96.) Both the leaves and root, as well as 
all other parts of the plant, impart their active properties to water and alcohol. 
Brandes rendered it probable that these properties reside in a peculiar alkaline 
principle, which he supposed to exist in the plant combined with an excess of malic 
acid, and appropriately named atropine. Besides malate of atropine, Brandcs 
found in the dried herb two principles, a green resin (chlorophyll), wax, gum, 
starch, albumen, lignin, and various salts. The alkaloid principle was afterwards 
detected by M. Runge; and the fact of its existence was established beyond ques- 
tion by Geiger and Hesse, who obtained it from an extract prepared from the stems 
and leaves of the plant. It was first, however, procured in a state of purity by 
Mein, a German apothecary, who extracted it from the root. Ladenburg (Ann. der 
Ch. und Pharm., 206, p. 307) has quite recently studied the several sources of 
atropine and the allied alkaloids that exert a mydriatic action, and finds that there are 
_ three alkaloids in all,—atropine, hyoscyamine, and hyoscine,—all of which possess the 
common formula C,,H,,NO,. Of these, atropine occurs in the Atropa belladonna 
and in Datura stramonium, hyoscyamine in these plants and also in Hyoscyamus 
niger and Duboisia myoporoides, whilst hyoscine is found in Hyoscyamus niger alone. 
The first of these, atropine, fuses at 114° C.—115° C. (237-2° F.-239° F.), and 
forms a double gold chloride, fusing at 135° C.—137° C. (275° F.-278-6° F.); the 
second, the alkaloid known under the several names of hyoscyamine, daturine, and 
duboisine,* fuses at 107° C. (224°6° F.), and yields a gold salt, fusing at 159° C. 
(318-2° F.); and the third, hyoscine, only obtained as yet in the form of a syrup, but 
forming a crystalline gold salt, which fuses at 196° C.-198° C. (884:8° F.-388-4° F.), 
and is less soluble than the hyoscyamine gold salt. In Duboisia myoporoides (see Part 
II.) the only alkaloid present seems to be the second of these, and the complete identity 
of it with the purified alkaloid of hyoscyamus has been established by Ladenburg, both 
by analysis of the free alkaloid and its salts, and by study of the action of different 
reagents upon it. Hyoscyamine is more soluble in water and dilute alcohol than 
atropine, and, as already stated, forms a gold salt of different fusing point. Its de- 
composition products under the influence of caustic baryta, or hydrochloric acid, are 





* Medical Properties and Uses of Duboisine. When about xyth of a grain (0-001 Gm.) of du- 
boisine is injected hypodermically in man, in the course of five or ten minutes, dryness of the mouth, 
thirst, acceleration of the pulse, and dryness and redness of the skin begin successively to appear. 
As these symptoms are accompanied by dilatation of the pupil and disorder of vision, the subject 
of them appears to be suffering from atropine poisoning. Even from the amount named, symptoms 
more severe are sometimes produced, such as vertigo, great muscular weakness, and, in several in- 
stances, a sudden very pronounced fall of the pulse, with great abatement of the force. In a case 
(Detroit Lancet, Feb. 1881, p. 369) in which an eighth of a grain is said to have been taken, at 
the end of three-quarters of an hour the patient could scarcely stand; he shortly afterwards passed 
into a state of complete unconsciousness, not preceded by delirium, and accompanied, it is stated, 
with natural breathing. In the absence of delirium and in the natural respiratory movements (if 
correctly reported), this case separates itself from one of atropine poisoning ; whilst in the slowing 
of the pulse, after large doses of duboisine, first pointed out by Gubler (Bull. Thérap., vol. xciv., 
p: 426}, we have another point of difference. eh: 

The effect of the new alkaloid upon the lower mammals is similar to that which it exerts upon 
man. It has been studied physiologically by Ringer and Tweedy (Lancet, 1878, vol. i.), by N. Epi- 
fanon (Hoffmann und Schwalbe’s Jahresberichte, ix. 206), and by G. Tiger (Jbid.), with results which 
want of space forbids us fully to discuss. The likeness in its action to that of atropine is maintained, 
excepting that the new alkaloid is much more powerful, and, according to Tiger, does not stimu- 
late the respiratory centre, though this latter assertion needs contirmation. — | 

When placed upon the conjunctiva, duboisine acts as a mydriatic more rapidly than does atropine, 
full dilatation being obtained with it in 10 to 15 minutes, soon followed by complete paralysis of 
accommodation. ‘These effects pass off much more quickly than after the belladonna alkaloid, but 
it is so prone, when applied to the eye, to produce slight toxic symptoms, that its usefulness is much 
curtailed. Dr. Wm. F. Norris has found it less irritant to the eyes than the atropine, and therefore 
especially adapted to the treatment of inflammatory affections. Internally, duboisine may be used 
as a substitute for atropine, except, it may be, as a respiratory stimulant, in doses of about one- 
half less; thus more than zAgth of a grain (0°0006 Gm.) should never be given as a commencing 
dose. 
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the same as those of atropine, viz., tropine and tropic acid. Regnauld and Val- 
mont have confirmed Ladenburg’s results as far as atropine and hyoscyamine are 
concerned (A. J. P., Dec. 1881, p. 610). Liibekind described, under the name of 
belladonnine, a volatile alkaline principle, wholly distinct from atropine, which he 
obtained from belladonna. (See A. J. P., xili. 127.) Hiibschmann (Schwerz. Zeits. 
Pharm., 1858, p. 123) and Kraut (Ann. der Ch. und Pharm., 148, p. 236) also both 
described, under the name of belladonine, a second alkaloid extracted from bella- 
donna. ‘The question has been authoritatively settled, however, by Ladenburg 
(Ann. der Ch. und Phar., 206, p. 289), who finds that the second alkaloid of the 
Atropa belladonna is the same as the chief alkaloid of the Hyoscyamus niger, and 
is, therefore, called hyoscyamine. Its formula, C,,H,,NO,, is the same as that of 
atropine, and its decomposition products are the same. It, however, fuses at 107° C. 
(224 6° F.) instead of 114° C. (237-2° F.), and yields a very different salt with 
gold chloride. For the mode of preparing atropine and its properties, see the article 
Atropina.* 

The imported belladonna, especially that from Germany, is occasionally adulterated. 
Prof. J. M. Maisch (A. J. P., xxxiv. 126) states that, in different packages of the 
German drug, he has met with the leaves of Digitalis purpurea, Solanum nigrum and 
villosum, and Verbascum Thapsus, the leaves, stem, and capsules of Hyoscyamus 
niger, and various other impurities, not to speak of the flowers and fruit and imma- 
ture leaves of the belladonna plant itself. The apothecary can have no difficulty in 
detecting these adulterations, if acquainted with the characters of the genuine leaves. 
One of the most distinctive of these is the unequal size of the two leaves consti- 
tuting each pair. But the plant is so easily cultivated, and grows so vigorously in 
this country, that all the demand for it might be readily supplied from our own 
gardens, without the need of recourse to Europe, were a little attention paid to the 
subject. . 

Medical Properties and Uses, The action of belladonna upon the system is 
that of atropine. (See p. 265.) All parts of the plant are poisonous. It is not un- 
common, in countries where it grows wild, for children to pick and eat the berries, 
allured by their fine color and sweet taste. Soon after the poison has been swal- 
lowed, its peculiar influence is experienced in dryness of the mouth and fauces, 
burning in the throat and stomach, great thirst, difficult deglutition, nausea and inef- 
fectual retching, loss of vision, vertigo, and intoxication or delirium, with violent ges- 
tures and sometimes fits of laughter, and followed by coma. A feeble pulse, cold extrem- 
ities, subsultus tendinum, deep coma or delirium, and sometimes convulsions, precede 
death. To obviate the poisonous influence of the belladonna, the most effectual 
method is to evacuate the stomach as speedily as possible, by means of emetics or 
the stomach-pump, and afterwards to cleanse the bowels by purgatives and enemata. 
The infusion of galls may be serviceable as an antidote. Bouchardat recommends 
the ioduretted solution of iodide of potassium ; and a case is recorded in which it 
seems to have been useful. (Ann. de Thérap., 1854, p. 14.) 

Belladonna has been used as a medicine trom early times. The leaves were first 
employed externally to discuss scirrhous tumors, and heal cancerous and other 
ill-conditioned ulcers; and were afterwards administered internally for the same 


* Homatropine. Homatropia. Oxytoluyl-tropeine. (CigH21NO3.) This alkaloid is one of the 
derivatives of tropeine, produced by heating trupine gently in contact with organic acids and di- 
luted hydrochloric acid. The most important of this group from a therapeutic point of view is 
homatropine; it is prepared from tropine, amygdalic (phenyl-glycolic, or benzo-glycolic) acid, and 
diluted hydrochloric acid. Merck has succeeded in crystallizing it in transparent colorless prisms 
by recrystallization from its ethereal solution. It is not easily soluble in water, although it is hy- 
groscopic and very deliquescent ; the crystals melt at 95°5° C. to 98°5° C. (203°9° F. to 208°9° F.). 
(Ber, d. Deutsch. Chem. Ges., 1880, p. 340.) The most useful salt has been shown to be the hydro- 
bromate of homatropine, CigH2NO3. HBr, which is crystallizable and not hygroscopic, soluble in 10 
parts of water, making a solution which is reasonably permanent. The action of homatropine upon 
the system has not, that we are aware of, been studied, but probably it is similar to that of atropine. 
As a practical mydriatic the alkaloid has attracted attention, especially on account of the fugacious- 
ness of its action. When its solution is dropped in the eye, the pupil usually begins to dilate in 
15 minutes, and the effects to pass off in from six to ten hours. When it is only desired to examine 
the fundus oculi, a solution of the strength of 3 grains to the ounce is the best mydriatic at our com- 
mand; but when it is necessary to paralyze the accommodation, the influence of homatropine is 
rather feeble and uncertain. 
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purpose. Much evidence of their usefulness in these affections is on record, and 
even Dr. Cullen spoke in their favor; but this application of the medicine has fallen 
into disuse. It is now more esteemed in nervous diseases; for an account of its 
use in these and other disorders the reader is referred to the article on atropine. 
Belladonna has acquired considerable credit as a preventive of scarlatina; an appli- 
cation of the remedy first suggested by the author of the homeopathic doctrine ; 
but it is absolutely devoid of any such power. 

The extract is much used locally. Rubbed upon the areola of the breast, it has 
been found to arrest the secretion of milk; and upon the abdomen, to relieve the 
vomiting of pregnancy, and other irritations sympathetic with the gravid uterus. 
Applied, in the form of a large plaster, above the pubes, it has been found very useful 
in relieving dysenteric tenesmus, and, as a dressing to a blistered surface over the 
abdomen, has been asserted to effect a cure in epidemic cholera. (Ann. de Thérap., 
1860, p. 49.) In cardiac diseases the plaster is often applied with advantage over the 
heart. The decoction or extract, applied to the neck of the uterus, is asserted to 
have hastened tedious labor dependent on rigidity of the os tincee; and spasmodic 
stricture of the urethra, neck of the bladder, and sphincter ani, anal fissures, and 
painful uterine affections, have been relieved by the local use of the extract, either 
smeared upon bougies, or administered by injection. In the latter mode it has 
relieved strangulated hernia. It is asserted also to be useful in paraphimosis. The 
inhalation of the vapor from a decoction of the leaves or extract has been recom- 
mended in spasmodic asthma. For this purpose, two drachms of the leaves, or 
fifteen grains of the aqueous extract, are employed to the pint of water. A much 
better plan is to smoke the dried leaves, either in the form of a cigarette or in a 
pipe. Relief is said to have been obtained in phthisis by smoking the leaves, infused 
when fresh in a strong solution of opium, and then dried. 

Belladonna may be given in substance, but is very rarely used except in extract. 
The dose of the powdered leaves is for children from the eighth to the fourth of a 
grain (0:008-0-016 Gm.), for adults one or two grains (0:065-0°13 Gm.), repeated 
daily, or twice a day, and gradually increased till the characteristic effects are experi- 
enced. 

From its quicker action, more uniform strength, and greater cleanliness, atropine 
has been largely substituted for extract of belladonna for local use. (See Atropine.) 

Off. Prep. of the Leaves. Extractum Belladonne, 6r.; Extract. Belladonnz 
Alcoholicum, U. S.; Tinctura Belladonne. 

Of. Prep. of the Root. Kmplastrum Belladonne, U. S.; Extractum Belladonna 
Radicis Fluidum, U. S.; Linimentum Belladonnex, Br. 


BENZINUM. U.S. Benzin. 
(BEN-ZI'/NUM.) 

A purified distillate from American Petroleum, consisting of hydrocarbons, chiefly 
of the marsh-gas series [C,H,, ; C,H,,—C,,H,,; C,,H,,] and homologous compounds, 
having a sp. gr. from 0°670 to 0-675, and boiling at 50° to 60° C. (122° to 140° F.). 

“ Benzin should be carefully kept in well-stopped bottles or cans, in a cool place, 
remote from lights or fire.” U.S. 

Petroleum Benzin, Petroleum Ether, 

This useful product of petroleum is officinal for the first time; it is obtained in 
the process of purifying petroleum by fractional distillation (see Petroleum, Part IT.), 
and it is defined in the Pharmacopeeia as “a transparent, colorless, diffusive liquid, 
of a strong, characteristic odor, slightly resembling that of petroleum, but much less 
disagreeable; neutral in reaction; insoluble in water, soluble in about 6 parts of 
alcohol, and readily so in ether, chloroform, benzol, and fixed and volatile oils. It 
is highly inflammable, and its vapor, when mixed with air and ignited, explodes 
violently. Benzin, when evaporated upon the hand, should leave no odor, and, 
when evaporated in a warmed dish, should leave no residue (abs. of heavy hydro- 
carbons). When boiled a few minutes with one-fourth its volume of spirit of am- 
monia and a few drops of test-solution of nitrate of silver, the ammoniacal liquid 
should not turn brown (abs. of pyrogenous products, and sulphur compounds) ; and 
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it should require 6 parts of officinal alcohol to dissolve it (difference from benzol). 
If 5 drops are added to a mixture of 40 drops of sulphuric acid with 10 drops of 
nitric acid, in a test-tube, the liquid warmed and set aside for half an hour, and then 
diluted, in a shallow dish, with twice its volume of water, it should not have the 
bitter-almond-like odor of nitro-benzol (abs. of benzol).” U.S. At present it will 
be difficult to find benzin in commerce which will answer all of the Pharmacopeeia 
tests, as it is very difficult to separate it from minute quantities of a hydrocarbon of 
a very disagreeable odor. Petroleum benzin must be carefully distinguished from 
benzol (called benzene by English chemists), a product derived from coal tar (see 
Benzol, Part II.). Although the Pharmacopeeia gives a test to distinguish an ad- 
mixture with benzol, this adulteration of benzin is hardly likely to take place here 
in the near future because of the great difference in price. The principal consump- 
tion of benzin at present is in the arts as a solvent, and as a substitute for oil of tur- 
pentine, which it resembles very much in its solvent properties. In pharmacy it 
has been used to deprive powdered drugs of their fixed oil by percolation (see Charta 
Sinapis), to obtain volatile oils by percolating the oily drug with the benzin, and 
subsequently evaporating the mixture spontaneously, as a substitute for ether in 
making oleoresins, and for many other purposes to which it is adapted on account 
of its powers as a solvent. Benzin is a good solvent for fats, resins, caoutchouce, 
and some of the alkaloids. 


BENZOINUM. U.S., Br. Benzoin. 
(BEN-ZO-I'NUM.) 

“ A balsamic resin obtained from Styrax Benzoin. Dryander. (Wat. Ord. Styra- 
cee.) U.S. “A balsamic resin obtained from Styrax Benzoin.” Br. 

Benzoe, P.G.; Resina Benzoe, Asa Dulcis; Gum Benjamin; Benjoin, Fr.; Benzoe, G.; Belzoino, 
It.; Benjui, Sp. 

The botanical source of benzoin was long uncertain. At one time it was generally 
supposed in Europe to be derived from the Laurus Benzotn of this country. This 
error was corrected by Linnzeus, who, however, committed another, in ascribing the 
drug to Croton Benzoé, a shrub which he afterwards described under the name of 
Terminalia Benzoin. Mr. Dryander was the first who ascertained the true benzoin- 
tree to be a Styrax ; and his description, published in the 77th vol. of the London 
Philosophical Transactions, has been copied by most subsequent writers. 

Gen. Ch. Calyx inferior. Corolla funnel-shaped. Drupe two-seeded. Willd. 

Styrax Benzoin. Willd. Sp. Plant. ii. 623. (B. & T., 169.) This is a tall tree 
of quick growth, sending off many strong round branches, covered with a whitish 
downy bark. Its leaves are alternate, entire, oblong, pointed, smooth above, and 
downy beneath. ‘The flowers are in compound, axillary clusters, nearly as long as 
the leaves, and usually hang, all on the same side, upon short slender pedicels. 

The benzoin, or benjamin-tree, is a native of Sumatra, Java, Borneo, Laos, and 
Siam. By wounding the bark near the origin of the lower branches, a juice exudes, 
which hardens upon exposure, and forms the benzoin of commerce. The trees, which 
are both wild and cultivated, are deemed of a proper age to be wounded at six years, 
when the trunks are usually about seven or eight inches in diameter. The operation 
is performed annually, and the product on each occasion from one tree never exceeds 
three pounds. The juice which first flows is the purest, and affords the whitest and 
most fragrant benzoin. It is exported chiefly from Bangkok in Siam, and Acheen 
in Sumatra; there are two varieties in the market. Stam benzoin is usually imported 
in cubic blocks, which take their form from the wooden boxes in which the soft 
resin has been packed. It is brittle, with a peculiar vanilla-like fragrance, but bitter 
taste. It may be a compact mass, containing more or Jess numerous opaque white 
tears imbedded in a rich amber-colored translucent resin, mixed to a greater or less 
extent with bits of bark, wood, etc. The finest variety is composed almost entirely 
of these tears, loosely agglutinated together. I. Lorgeon, Consular Agent of France, 
at Bangkok, reports that Siamese benzoin has become very scarce (May, 1881). The 
reason of this is not known. Sumatra benzoin differs from the Siam in having a 
much grayer color; the resin is grayish brown, the tears usually fewer than in the 
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finer variety, and the bits of wood, etc., more abundant. Palembang benzoin, a sub- 
variety of the Sumatra, is said to be distinguished by its tincture when dropped into 
water, not producing milkiness, but a flocculent deposit.* 

Properties. Beuzoin has a fragrant odor, with very little taste; but, when chewed 
for some time, leaves a sense of irritation in the mouth and fauces. It breaks with a 
resinous fracture, and presents a mottled surface of white and brown or reddish brown ; 
the white spots being smooth and shining, while the remainder, though sometimes 
shining and even translucent, is usually more or less rough and porous, and often 
exhibits impurities. In the inferior kinds, the white spots are very few, or entirely 
wanting. Benzoin is easily pulverized, and, in the process of being powdered, is 
apt to excite sneezing. Its sp. gr. is from 1-063 to 1-092. “In lumps consisting of 
agglutinated, yellowish brown tears, which are internally milk white, or in the form 
of a reddish brown mass, more or less mottled from whitish tears imbedded in it. 
It is almost wholly soluble in 5 parts of moderately warm alcohol, and in solution 
of potassa. When Benzoin is boiled with milk of lime, the hot filtrate should not 
give off the odor of oil of bitter almond on the addition of test-solution of per- 
manganate of potassium (abs. of cinnamic acid).” U.S. When heated it melts, 
and emits thick, white, pungent fumes, which excite cough when inhaled, and con- 
sist chiefly of benzoic acid. It is wholly soluble, with the exception of impurities, 
in alcohol, and is precipitated by water from the solution, rendering the liquor 
milky. It imparts to boiling water a notable proportion of benzvic acid. Lime- 
water and the alkaline solutions partially dissolve it, forming benzoates, from which 
the acid may be precipitated by the addition of other acids. Its*chief constituents 
are resin and benzoic acid ; and it therefore belongs tothe balsams. The white tears 
and the brownish connecting medium are said by Stolze to contain nearly the same 
proportion of acid, which, according to Bucholz, is 12°5 per cent., to Stolze, 198 per 
cent. In a more recent examination by Kopp, the white tears were found to contain 
from 8 to 10 per cent. of acid, and the brown 15 per cent. (Journ. de Pharm., 3e sér., 
iv.46.) The resin is of three kinds, one extracted with the benzoic acid by a boiling 
solution of carbonate of potassium in excess, another dissolved by ether from the 
residue, and the third affected by neither of these solvents. Besides benzoic acid and 
resin, the balsam contains a little extractive, and traces of volatile oil. Benzoin retards 
the oxidation of fatty matters, and thus tends to prevent rancidity. 

It appears from recent researches that benzoin, besides its own characteristic acid, 
often contains also cinnamic acid, which is found more especially in the white tears. 
Indeed, Hermann Aschoff obtained from some benzoin of Sumatra a pure cinnamic 
acid, without any benzoic; and Messrs. Kolbe and Lautermann, upon examining a 
specimen of the tears, discovered what they at first supposed to be a peculiar acid, 
but which, on further investigation, proved to be a mixture of the cinnamic and 
benzoic acids. Aschoff recommends the following method of detecting cinnamic 
acid. Boil the benzoin with milk of lime, filter, decompose with hydrochloric acid, and 
add either bichromate of potassium with sulphuric acid, or permanganate of potas- 
sium, when, if cinnamic acid be present, the odor of oil of bitter almonds will be 
perceived. The two acids, which, when they occur together in benzoin, are said to 
be always mixed in the same proportion, may be at least partially separated by sim- 
ple crystallization; their melting points being very different, that of benzoic acid 
121° ©. (249° F.), and that of the mixed acid, consisting of one part of the cin- 
namic and two of the benzoic, only 25:5° C. (78° F.). (P. J. Tr., 1863, p. 77.) 
According to Mr. A. C. Curtis, ecxnamein may be obtained by boiling benzoin 
with twice its bulk of lime in forty parts of water for fifteen or twenty minutes, 
filtering, cooling, adding hydrochloric acid, washing the precipitate, and recrystal- 
lizing from water acidulated with hydrochloric acid. (A. J. P., 1872, p. 486.) . 

Rump (1878) treated Siam benzoin with caustic lime, precipitated the benzoic 
acid with hydrochloric acid, and agitated the liquid with ether. The latter on evap- 
orating afforded a mixture of benzoic acid and vanillin, C,H,O;. Subjected to dry 


* A factitious substance has been sold in our markets for benzoin, consisting of chips of wood 
agglutinated by a resinous substance, with no benzoic acid, and only a trace of cinnamic. (J. M. 
Maisch, A. J. P., xxxv. 494.) 
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distillation, benzoin affords as chief product benzoic acid, together with empyreumatic 
products, among which Berthelot has proved the presence (in Siam benzoin) of 
styrol, C,H,. ‘The latter was also obtained in 1874 by Theegarten from Sumatra 
benzoin by distilling it with water. (Ber. Chem. Ges., 1874, p. 727.) 

Medical Properties and Uses, Benzoin is stimulant and expectorant, and was 
formerly employed in pectoral affections; but, except as an ingredient of the com- 
pound tincture of benzoin, it has fallen into disuse. Trousseau and Pidoux recom- 
mend strongly its inhalation in chronic laryngitis. Hither the air of the chamber 
may be impregnated with its vapor by placing a small portion upon some live coals, 
or the patient may inhale the vapor of boiling water to which the balsam has been 
added. Itis employed in pharmacy for the preparation of benzoic acid (see Acidum 
Benzotcum); and the milky liquor resulting from the addition of water to its alco- 
holic solution is sometimes used as a cosmetic, under the impression that it renders 
the skin soft. A tincture has been strongly recommended in anal fissure. In the 
Kast Indies, the balsam is burnt by the Hindoos as a perfume in their temples.* 

Off. Prep. Adeps Benzoatus, Br.; Tinctura Benzoini, U.S.; Tinctura Benzoini 
Composita; Adeps Benzoinatus, U.S. 


BISMUTHI CITRAS. U.S. Citrate of Bismuth. 

Bi Cs. H; O73 399. (BIS-MU/THI Cl’/TRAS. ) Bi 03, Ciz Hs O11; 399. 

Bismuthum Citricum, Citrate de Bismuth, Fr. ; Citronensaures Wismuth, G. 

“ Subnitrate of Bismuth, ten parts; Citric Acid, seven parts; Distilled Water, a 
sufficient quantity. Boil the Subnitrate of Bismuth and the Citric Acid with forty 
parts of Distilled Water, until a drop of the mixture yields a clear solution with 
water of ammonia. Then add jive hundred parts of Distilled Water, allow the 
suspended matter to deposit, wash the precipitate (first by decantation, and after- 
ward on a strainer), with Distilled Water, until the washings are tasteless, and dry 
the residue at a gentle heat.” U.S. 

Properties. ‘A white amorphous powder, permanent in the air, odorless and 
tasteless, insoluble in water or alcohol, but soluble in water of ammonia. When 
strongly heated, the salt chars, and, on ignition, leaves a more or less blackened resi- 
due with a yellow surface, which is dissolved by warm nitric acid. This solution, 
on being dropped into water, occasions a white turbidity. The ammoniacal solution, 
when treated with hydrosulphuric acid in excess, yields a black precipitate. The 
filtrate deprived, by heat, of the excess of hydrosulphuric acid and cooled, when 
boiled with lime-water, produces a white precipitate, and when a portion of it is 
mixed with an equal volume of concentrated sulphuric acid and cooled, a brown or 
brownish black zone should not appear around a crystal of ferrous sulphate dropped 
into the liquid (abs. of nitrate).” U.S. 

Composition. As citric acid (H,C,H,O,) is tribasic, one atom of bismuth, being 
trivalent, will exactly replace the three hydrogen atoms of the citric acid and form 
a neutral citrate of bismuth. When subnitrate of bismuth is boiled with a solution 
of citric acid it is decomposed, the nitric acid is replaced by the citric acid, and the 


* A styptic liquid, prepared by a Roman pharmaceutist named Pagliari, and kept secret for a 
time, has acquired some reputation among the French army surgeons. It is made by boiling, for 
six hours, eight ounces of tincture of benzoin (containing about two ounces of the balsam), a pound 
of alum, and ten pounds of water, in a glazed earthen vessel, stirring constantly, and supplying 
the loss with hot water. The liquor is then strained and kept in stopped bottles. It is limpid, 
styptic, of an aromatic smell, and said to have the property of causing an instantaneous coagulation 
of the blood. (See Am. Journ. of Med. Sci., N.S., xxv. 199.) 

M. Meyer, believing that the long boiling in the foregoing process is injurious, if in no other 
way, by dissipating the benzoic acid, proposes to dispense with it, and has substituted the following 
formula, which furnishes a product always identical. Take tears of benzoin, 6 grammes (about 
Jiss), alcohol at 90° C. 15 grammes; dissolve and add of water 300 grammes, alum 30 grammes; 
mix and boil till the liquid becomes clear. The liquid should mark 6° on the hydrometer. (Journ. 
de Pharm. et de Chim., 4e sér., v. 123.) 

Fumigating pastiles are made from 16 parts of benzoin, 4 of balsam of Tolu, 4 of yellow saunders, 
1 of labdanum, 48 of charcoal, 2 of nitre, 1 of tragacanth, 2 of gum arabic, and 12 of cinnamon- 
water, by reducing the solid ingredients to powder, and mixing the whole into a plastic mass, which 
is to be formed into cones, flattened at the base, and dried first in the air, and then in a stove. 
(Soubeiran, 7rait. de Pharm., 3e ed.; i. 463.) 
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insoluble citrate of bismuth is formed; the completion of the process is known by 
the mixture yielding a clear solution with water of ammonia. 

Medical Properties. This salt is not used itself in medicine, but has been made 
officinal fur pharmaceutical purposes. 


Of. Prep. Bismuthi et Ammonii Citras. U.S. 
BISMUTHI ET AMMONITI CITRAS. U.S. Citrate of Bismuth and 


Ammonium. 
(BIs-MU/THI ET AM-MO'NI-I CI'TRAS.) 

Citrate de Bismuth et d’Ammoniaque, Fr. ; Citronensaures Wismuthoxyd-Ammoniun, @. 

“ Citrate of Bismuth, ten parts; Water of Ammonia, Distilled Water, each, a 
sufficient quantity. Mix the Citrate of Bismuth with twenty (20) parts of Distilled 
Water to a smooth paste, and gradually add Water of Ammonia until the salt is 
dissolved, and the liquid has a neutral or only faintly alkaline reaction. Then filter 
the solution, evaporate it to a syrupy consistence, and spread it on plates of’ glass, 
so that, on drying, the salt may be obtained in scales. Keep the product in small, 
well-stopped vials, protected from light.” US. 

This salt is officinal for the first time, although it has been used quite extensively 
during the last ten years, principally for preparing extemporaneously the London 
Liquor Bismuthi originally suggested by Schacht. (See Liquor Bismuthi et Am- 
moni Citratis.) 

Properties. ‘Small, shining, pearly or translucent scales, becoming opaque on 
exposure to air, odorless, having a slightly acidulous and metallic taste, and a neutral 
or faintly alkaline reaction. Very soluble in water and but sparingly soluble in al- 
cohol. When strongly heated, the salt melts, then chars, and finally leaves a more or 
less blackened residue with a yellow surface, which is dissolved by warm nitric acid. 
This solution, on being dropped into water, occasions a white turbidity. The aqueous 
solution of the salt, when boiled with solution of potassa, evolves vapor of ammonia ; 
and, when treated with hydrosulphuric acid, yields a black precipitate. If the filtrate 
be deprived, by heat, of the excess of hydrosulphuric acid and cooled, a portion of 
it, boiled with lime-water, produces a white precipitate. Another portion, after being 
mixed with an equal volume of concentrated sulphuric acid and cooled, should not 
produce a brown or brownish black zone around a crystal of ferrous sulphate dropped 
into the liquid (abs. of nitrate).” U.S. As frequently seen in commerce it is not 
entirely soluble in water: this is due to the loss of ammonia through exposure, and 
a few drops of water of ammonia, added to the turbid solution, are generally sufficient 
to restore its transparency. The Committee of Revision very properly omitted to 
give its chemical formula, as it is by no means proved that it has a definite compo- 
sition. It is believed by some to be a true double citrate, Bi,C,H,0,(NH,),C,H,0,. 
On the other hand, Bartlett (Zeitsch. fiir Chem., 1865, p. 350) obtained on evapo- 
ration of the ammoniacal solution BiC,H,O,,NH, + 3H,O, and Rother (Jahres- 
bericht, 1876, p. 564) obtained on crystallizing from warm ammonia Bi,C,H,0,, 
3NH, + 3H,0. 

Medical Properties. This salt differs from the older preparations of bismuth in 
its solubility, and for this reason probably is more rapid, more astringent, and more 
irritant in its action. In cases of irritation or inflammation of the gastro-intestinal 
mucous membrane it is very much inferior to the insoluble preparations, but when 
there is relaxation with excessive discharges it may usefully be employed. The dose 
is from one to three grains (065-20 Gm.). 


BISMUTHI OXIDUM. Br. Ovide of Bismuth. 

Bi; O33 468. (BIS-MU/THI OX/I-DUM.) Biz 03; 468, 

Oxyde de Bismuth, Fr.; Bismuthum Oxydatum, Oxydum Bismuthicum; Wismuthoxyd, G. 

“Take of Subnitrate of Bismuth one pound [avoirdupois]; Solution of Soda 
four pints [Imp. meas.]. Mix and boil for five minutes ; then having allowed the 
mixture to cool and the oxide to subside, decant the supernatant liquid, wash the 
precipitate thoroughly with distilled water, and finally dry the oxide by the heat 
of a water-bath.” Br. 

19 
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The subnitrate of bismuth is decomposed by the solution of soda in this process, 
hydrate of bismuth being formed, which is precipitated, whilst nitrate of sodium 
remains in solution. 2(BiNO,. H ,O) + 2NaHO = Bi,6HO (or Bi,O,,3H,0) + 
2NaNO,. At the temperature of 100° C. (212° F.) the hydrate of bismuth is 
decomposed, water is liberated, and the anhydrous oxide is left. 

Properties. Oxide of bismuth is a powder of a dull lemon yellow color, insolu- 
ble in water, but soluble in nitric acid mixed with half its volume of water ‘without 
effervescence. 

Medical Properties. The oxide of bismuth resembles the subnitrate in its 
medical properties, and may be administered in similar doses. It is rarely used 
in this country. 


BISMUTHI SUBCARBONAS. U.S, Br. Subcarbonate of Bismuth. 
(BIS-MU/THI SUB-CAR-BO'NAS.) 
(BiO)2 CO3, H: O35 530. Bi03, COz HO; 265. 
Bismuthi Carbonas, Br. ; Carbonate of Bismuth: Bismuthum Subcarbonicum, Subcarbonas 
Bismuthicus; Souscarbonate de Bismuth, /’r.; Basisches Kohlensaures Wismuthoxyd, G. 


A process for this salt is no longer officinal; that of the Pharm. 1870 will be 
found in the foot-note below.* | 

“Take of Purified Bismuth, in small pieces, two ounces [avoirdupois] ; ; Nitric Acid 
four fluidounces [Imperial measure] ; ; Carbonate of Ammonia six ounces [avoird. ] ; 
Distilled Water a sufficiency. Mix the Nitric Acid with three [fluid Jounces [Imp. 
meas. | of Distilled Water, and add the Bismuth in successive portions. When effer- 
vescence has ceased, apply for ten minutes a heat approaching that of ebullition, and 
afterwards decant the solution from any insoluble matter that may be present. Evapo- 
rate the solution until it is reduced to two fluidounces [Imp. meas. ], and add this in 
small quantities at a time to a cold filtered solution of the Carbonate of Ammonia in 
two pints [Imp. meas.] of Distilled Water, constantly stirring the mixture as it is 
formed. Collect the precipitate on a calico filter, and wash it with Distilled Water 
until the washings pass tasteless. Remove now as much of the adhering water as 
can be separated “from the precipitate by slight pressure with the hands, and finally 
dry the product at a temperature not exceeding 150%." Br 

This preparation was first made officinal in the 1860 edition of the U. 8. Phar- 
macopeia. As metallic bismuth generally contains arsenic, it is very important to 
provide that this should be left behind, in the processes for making its medicinal 
preparations. It is on this account that the formula of U. S. Pharm. 1870 was so 
elaborate. The bismuth is first dissolved in nitric acid, a portion of which oxidizes 
the metal, with the evolution of nitrous vapors, while another portion combines with 
the oxide produced to form nitrate of bismuth. At the same time the arsenic is 
also oxidized at the expense of the nitric acid, and unites with a portion of the 
oxidized metal so as to produce the arseniate of bismuth. Both of these salts, 
therefore, are contained in the solution, which is very concentrated. Both have 
the property, when their solution is diluted with water, of separating into two salts, 
one an insoluble subsalt which is deposited, and the other a soluble acid salt which 
is held in solution. But the arseniate is more disposed to the change than the 
nitrate, and requires for the purpose a smaller amount of water of dilution. Hence, 

* “Take of Bismuth, in pieces, two troyounces ; Nitric Acid eight troyounces and a half ; Water 
of Ammonia five fluidounces ; Carbonate of Sodium ten troyounces ; Distilled Water a sufficient quan- 
tity. Mix four troyounces and a half of the Nitric Acid with four fluidounces of Distilled Water 
in a capacious glass vessel, and, having added the Bismuth, set the whole aside for twenty-four 
hours. Dilute the resulting solution with ten fluidounces of Distilled Water, stir it thoroughly, 
and, after twenty-four hours, filter through paper. To the filtered liquid, previously diluted with 
unequal measure of Distilled Water, slowly add the Water of Ammonia, constantly stirring. 
Transfer the whole to a strainer, and after the precipitate has been drained, wash it with two pints 
of Distilled Water, and drain it again. Then place the precipitate in a proper vessel, add the re- 
mainder of the Nitric Acid, and afterwards four fluidounces of Distilled Water, and set the solu- 
tion aside. At the end of twenty-four hours, filter through paper. Dissolve the Carbonate of 
Sodium in twelve fluidounces of Distilled Water, with the aid of heat, and filter the solution 
through paper. To this, when cold, slowly add the solution of nitrate of bismuth, with constant 
stirring. Transfer the whole to a strainer, and after the precipitate has been drained, wash it 


with Distilled Water until the washings pass tasteless. Lastly, press, dry it on bibulous paper 
with a gentle heat, and.rub.it into powder.” U.S. 1870. 


PART I. Bismuthi Subcarbonas. 291 


the first direction, after the metal has been dissolved, is to add a moderate quantity 
of distilled water, insufficient to cause the decomposition of the nitrate. From 
this diluted solution the insoluble subarseniate is slowly deposited, so as, in the 
course of twenty-four hours, to free it almost if not entirely from the poisonous 
metal. This is separated by filtration, and the solution is now diluted with a much 
larger quantity of distilled water, which causes a copious deposition of subnitrate 
of bismuth. But, in order not to waste the acid nitrate remaining in solution, 
this is decomposed by ammonia, which takes most of the nitric acid, and _precipi- 
tates the bismuth combined with the remainder, in the form of subnitrate. The 
whole of the precipitated subnitrate, thus freed from arsenic, is redissolved in nitric 
acid, and the solution of the nitrate now obtained, being diluted with just so much 
water as to produce a commencing precipitation of subnitrate, is freed by filtering 
from the small quantity formed, and slowly added to a solution of carbonate of sodium. 
An interchange of principles takes place ; nitrate of sodium and carbonate of bismuth 
are formed, the former of which remains in solution, and the latter is deposited. 
This part of the process tends still further to get rid of the arsenic; for if any of 
the arsenic acid or arseniate of bismuth exist in the solution, the poisonous acid 
would combine with the soda, and, thus forming a soluble salt, would be retained by 
_ the water. Nothing now remains but to wash, dry, and powder the precipitate. 

The British process is more simple, because, using bismuth already purified, it is 
without the preliminary measures taken in the U. S. process to separate the arsenic. 

Properties. Subcarbonate of bismuth is “a white, or pale yellowish white 
powder, permanent in the air, odorless and tasteless, and insoluble in water or alco- 
hol. When heated to redness, the salt loses moisture and carbonic acid gas, and 
leaves a yellow residue which is soluble in nitric or in hydrochloric acid, and which 
is blackened by hydrosulphuric acid.” U.S. Its sp. gr. is about 4. It effervesces 
with acids, and, when exposed to heat, loses 9:5 per cent. of its weight (U.S. 1870) 
In consequence of the escape of carbonic acid, and is converted into the anhydrous 
teroxide, of a light yellow color. When mixed with sulphuric acid, and subjected 
to Marsh’s test, it should yield no arsenic, or merely a trace. 

Tests. ‘On dissolving 1 part of the salt in 6 parts of warm nitric acid (sp. gr. 
1-200), a copious effervescence takes place, and no residue should be left (abs. of 
insoluble foreign salts). On pouring this solution into 50 parts of water, a white 
precipitate is produced, and, on filtering and concentrating the filtrate to 6 parts, 
a portion of this, mixed with 5 times its volume of diluted sulphuric acid, should not 
become cloudy (abs. of lead). If another portion be precipitated with an excess of 
water of ammonia, the supernatant liquid should not exhibit a blue tint (copper). 
On diluting a third portion with 5 volumes of distilled water, the filtrate should 
not be affected by test-solution of nitrate of silver (chloride), or of nitrate of barium 
(sulphate); nor by hydrochloric acid (silver). If the salt be boiled with acetic 
acid diluted with an equal volume of water, and the cold filtrate freed from Bismuth 
by hydrosulphuric acid, the new filtrate should leave no fixed residue on evapora- 
tion (alkalies and alkaline earths). On boiling 1 Gm. of the salt with 10 C.c. of 
solution of soda (sp. gr. 1:260), and holding a glass rod dipped in acetic acid over 
the test tube, not more than a faint, white cloud, but no heavy, white fumes, should 
appear (only traces of ammonia). If the preceding mixture, after thorough boiling, 
be diluted with water to 50 C.c. and filtered, the filtrate, when supersaturated with 
hydrochloric acid, and treated with hydrosulphuric acid, should not deposit more 
than a trace of a precipitate, which should not have a yellow or orange color (only 
traces of antimony, arsenic, tin). On boiling 1 Gm. of the salt with 10 Cc. of 
strong solution of soda, decanting the liquid from the precipitated oxide of bismuth 
into a long test-tube, and adding about 0-5 Gm. of aluminium wire cut into small 
pieces (aloose plug of cotton being pushed a short distance down the tube) the 
generated gas should not impart any color or tint to paper wet with test-solution of 
nitrate of silver and kept over the mouth of the test-tube for half an hour (abs. of 
more than traces of arsenic).” U.S. “The nitric acid solution gives no precipitate 
with diluted sulphuric acid or with solution of nitrate of silver. If to nitric acid 
mixed with half its volume of distilled water as much carbonate of bismuth be added 
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as the acid will dissolve, one volume of this solution poured into twenty volumes of 
water will yield a white precipitate.’ Br. If arsenic were present, a precipitate 
would take place with a much smaller proportion of water. 

Medical Properties and Uses. This salt was brought into notice by M. Han- 
non, of Brussels (Ann. de Thérap., 1857, p. 214), who, conceiving that it was more 
tonic than the subnitrate, recommended it as a substitute. It is, however, ther- 
apeutically equivalent to the older preparation, having the same range of application 
to the treatment of disease and the same dose. 


BISMUTHI SUBNITRAS. U.S, Br. Subnitrate of Bismuth. 
BiO NO; H, O;3 306. (BIS-MU/THI SUB-NI/TRAS.) BiOs, NOs. 2HO; 306. 


Bismuthum Album, Br.; White Bismuth; Bismuthum Subnitricum, P.G.; Bismuthum Hy- 
drico-nitricum, Magisterium Bismuthi, Subazotas (s. Subnitras) Bismuthicus; Sous-azotate de 
Bismuth, F.; Basisches Salpetersaures Wismuthoxyd, @. 

A process for subnitrate of bismuth is no longer officinal. The process of U.S. P. 
1870 is given in the foot-note.* 

“Take of purified Bismuth, in small pieces, two ounces [avoirdupois]; Nitric 
Acid four fluidounces [Imperial measure]; Distilled Water a sufficiency. Mix the 
Nitric Acid with three [fluidJounces of Distilled Water, and add the Bismuth in 
successive portions. When effervescence has ceased, apply for ten minutes a heat 
approaching that of ebullition, and decant the solution from any insoluble matter 
that may be present. Hvaporate the solution until it is reduced to two fluidounces, 
and pour it into half a gallon of Distilled Water. When the precipitate which 
forms has subsided, decant the supernatant liquid, add half a gallon [Imp. meas. ] 
of Distilled Water to the precipitate, stir them well together, and, after two hours, 
decant off the liquid, collect and drain the precipitate in a calico filter, press it with 
the hands, and dry it at a temperature not exceeding 150°.” Br. 

The alterations from the old process, in the U.S. P. formula of 1870, were based 
upon the wish to get rid of any arsenic that might be present in the bismuth used. 
This is accomplished by first preparing the carbonate, by adding the nitric acid so- 
lution of bismuth to a solution of carbonate of sodium in excess, whereby most of 
the arsenic is retained in the solution, probably as arseniate of sodium, while the in- 
soluble carbonate is precipitated. This is dissolved, with the aid of heat, in nitric 
acid, so as to make a very concentrated solution of the nitrate, to which, when cold, 
just so much water is added as to begin to produce a permanent turbidness, The 
object of this is to allow any arsenic that may be still present to be deposited, which 
happens for reasons stated in explaining the process for procuring the subcarbonate. 
(See page 291.) The deposited matter having been precipitated, only the pure 
nitrate remains in solution, which is made to yield the subnitrate by large dilution 
with water, and still more completely by the addition of ammonia. 

In the British formula, the old method is pursued of simply dissolving the bis- 
muth, which has been previously purified, in nitric acid somewhat diluted, concen- 
trating the solution, and precipitating by adding it to a large quantity of water. 
When bismuth is added to dilute nitric acid, red fumes are copiously given off, 


* Take of Bismuth, in pieces, two troyounces ; Nitric Acid eight troyounces and ahalf; Car- 
bonate of Sodium ten troyounces ; Water of Ammonia five flu‘dounces ; Distilled Water a sufficient 
quantity. Mix four troyounces and a half of the Nitric Acid with four fluidounces of Distilled 
Water, in a capacious glass vessel, and, having added the Bismuth, set the whole aside for twenty- 
four hours. Dilute the resulting solution with ten fluidounces of Distilled Water, stir it thoroughly, 
and, after twenty-four hours, filter through paper. Dissolve the Carbonate of Sodium in twenty 
fluidounces of Distilled Water with the aid of heat, and filter the solution through paper. To this, 
when cold, slowly add the solution of nitrate of bismuth, with constant stirring. Transfer the whole 
to a strainer, and, after the precipitate has been drained, wash it with Distilled Water until the 
washings pass tasteless, and drain again as completely as possible. Then place the moist precipi- 
tate in a capacious vessel, gradually add the remainder of the Nitric Acid, and afterwards four 
fluidounces of Distilled Water, and set the solution aside. At the end of twenty-four hours, filter 
through paper, and to the filtered liquid, previously diluted with four pints of Distilled Water, 
slowly add the Water of Ammonia, with constant stirring. Transfer the whole toa strainer, and, 
after the precipitate has been drained, wash it with two pints of Distilled Water, drain it again, 
and press out as much of the liquid as possible. Lastly, dry it upon bibulous paper with a gentle 
heat, and rub it into powder.” U.S. 1870. 
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and the metal, oxidized by the decomposition of part of the nitrie acid, is dis- 
solved by the remainder so as to form a solution of the ternitrate of bismuth. It 
is unnecessary to have the metal in powder; as it dissolves with great facility when 
added to the acid in fragments. When the solution is completed, the liquor should 
be added to the water, and not the water to thesolution. In order to have a smooth 
light powder, which is most esteemed, the precipitate should be well washed to re- 
move every trace of free nitric acid, and dried as speedily as possible. In the use 
of this formula it is taken for granted that the bismuth has been ‘ascertained to be 
free from arsenic ; and, if it prove upon the application of Marsh’s test to be other- 
wise, means should certainly be employed to purify it before using it. Measures 
for this purpose are mentioned under Bismuthum Purificatum. Should the sub- 
nitrate or subcarbonate be ascertained to contain arsenic, it may, as suggested by 
Dr. Herapath, be purified by boiling it with solution of caustic soda or potassa, 
twice successively, then thoroughly washing the residue, which will be yellow oxide 
of bismuth, dissolving it again in nitric acid, and precipitating by water as before. 
(Chem. News, 1863, p. 77.) In the washing of subnitrate of bismuth, the salt is 
asserted to lose a portion of its nitric acid; and the change may be considerable, 
if the washing be continued so long as the liquid comes away in any degree acid- 
ulous. It has been ascertained by Julius Lowe that this effect may be avoided by 
washing with a very dilute solution of nitrate of ammonium, containing one part in 
500 parts of water. (Chem. Giaz., March 15, 1859, p. 119.)* Bismuthous nitrate, 
a crystalline salt (Bi3NO,,5H,O), is deposited from a solution of bismuth in nitric 
acid. This has been used by Dr. Balmanno Squire dissolved in glycerin, under the 
name of Glycerole of Nitrate of Bisnwth. (P. J. Tr., Nov. 11, 1876.) W. W. 
Moorhead prepares it by taking two troyounces of crystalline nitrate of bismuth and 
dissolving in sufficient glycerin to make eight fluidounces. No heat should be used. 
This preparation can be diluted with an equal bulk or less of water, or one part can 
be added to forty-eight of water without ready precipitation, but one part to twelve, 
eight, or six of water soon precipitates. (A. J. P., 1877, p. 98; also pp. 23 and 89.) 

Properties. Subnitrate of bismuth is ‘a heavy, white powder, permanent in 
the air, odorless and almost tasteless, showing a slightly acid reaction when moistened 
on litmus paper, and insoluble in water or alcohol. When heated to redness, the 
salt gives off moisture, and afterward nitrous vapors, leaving a yellow residue which 
is soluble in nitric or in hydrochloric acid, and which is blackened by hydrosulphuric 
acid. On dissolving 1 part of the salt in 5 parts of warm nitric acid (sp. gr. 1-200), 
no effervescence should occur (abs. of carbonate), and no residue should be left (abs. 
of insoluble foreign salts). The reactions, for purity, of this solution, as well as 
those of the original salt, should be the same as those mentioned under Bismuthi 
Subcarbonas.” U.S. It is readily soluble in the strong acids, from which it is pre- 
cipitated by water. The fixed alkalies dissolve it sparingly, and ammonia more 
readily. It is darkened by hydrosulphuric acid gas, but not by exposure to light, 
unless it contains a little silver, or is subjected to the influence of organic matter. 
If the nitric solution is not precipitated by dilute sulphuric acid, it is free from lead. 
It sometimes contains arsenic, which may be detected by acting on it with pure sul- 
phuric acid, evaporating to dryness, dissolving in hot distilled water, and testing a 


* In order to avoid the handling of large volumes of liquid, as well as the loss of bismuth by the 
production of soluble salts, A. Lalieu proposes the following process, which, he says, yields a much 
larger, purer, and denser product: 200 grammes of bismuth are dissolved in a sufficient quantity 
of nitric acid; the clear solution is decanted and poured into about 8 litres of water containing 
500 grammes of water of ammonia. The precipitate is washed, transferred to a capsule, and 50 to 
60 grammes of caustic soda, dissolved in a little water, are added toit. The capsule is then exposed 
for 15 to 20 minutes to the heat of a water-bath, and the contents stirred up several times. After 
having again become cold, the supernatant liquor is poured off, the precipitate is thoroughly washed, 
and a quantity of nitric acid, representing 48°5 grammes of anhydrous nitric acid (to be determined 
from the sp. gr., ete.), is added to it in small portions at a time, and under constant stirring. If, 
during this addition, the mass should become too thick, a little water may be added, but not enough 
to destroy the pasty consistence of the mass. The capsule is then replaced for a few minutes on 
the water-bath, and the mass well stirred. The latter, which had been yellow, becomes soon per- 
fectly white, and somewhat more liquid. It is then diluted with a little water, the precipitate col- 
lected on a filter placed on a muslin strainer, washed, drained, pressed, and dried. The product 
amounts to about 265 grammes, (L’ Union Pharmaceutique, No.8; N. k., Nov. 1878.) 
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part of the solution by Marsh’s apparatus. By this method M. Lassaigne detected 
one-sixth of 1 per cent. of arsenic in a sample of subnitrate sold in Paris. M. Glé- 
nard proposes two new methods of searching for arsenic in the subnitrate ; one merely 
qualitative, the other quantitative. The first consists in strongly heating a mixture 
of the suspected salt with acetate of potassium. The least trace of arsenic will be 
detected by the strong and offensive odor produced, owing to the formation of caco- 
dyl. In the second, the subnitrate of bismuth is heated with pure hydrochloric acid. 
If arsenic be present it will rise in vapors in the form of chloride. These should 
be carefully collected and condensed, and then treated with an excess of sulphuretted 
hydrogen. The sulphide of arsenic precipitated will be the measure of the metal. 
(Ann. de Thérap., 1868, p. 176.) M. Lassaigne has found as much as 27 per cent. 
of chloride of bismuth in this preparation, when obtained by precipitating, with 
water, a solution of bismuth in a mixture of nitric and hydrochloric acids. The same 
impurity is introduced, to a small extent, by using common water containing chlo- 
rides; and subsulphate of bismuth renders the preparation impure, when the water 
used contains sulphate of calcium. (Journ. de Chim. & Méd., 1855, p. 276.) These 
facts show the necessity of using distilled water. As regards the origin of the chlo- 
rine sometimes existing in commercial subnitrate of bismuth, it is asserted by Mr. 
R. C. Tichborne to be a common practice with the manufacturer, in order to save 
the bismuth existing in the mother-liquor, after the deposition of the subnitrate, to 
precipitate it with chloride of sodium, thus obtaining an insoluble oxychloride of 
bismuth, which is then added to the previous product. (P. J. Zr., 1860, p. 413.) 
For the modes of detecting and separating it, the reader is referred to the 
Chemical News (1863, p. 109). The metal thallium is said to be present in most 
specimens of the pharmaceutical preparations of bismuth, whilst the fetid odor of 
the breath so often produced when the subnitrate is administered is believed to be 
due to traces of tellurium. (Brownen, P. J. Zr., Oct. 16, 1875.) It has also been 
said that the arsenic usually present in minute quantities is the cause of the gar- 
licky odor of the breath. Dr. E. R. Squibb, in a recent communication (Zphem- 
eris, Sept. 1882), states, however, that the “ bismuth breath” has been noticed in 
patients who were taking a preparation of bismuth in which the absence of both 
tellurium and arsenic was conclusively shown. ‘The cause of the peculiar odor is, 
therefore, at present doubtful. Phosphate of calcium has been ascertained to be 
an occasional adulteration of the subnitrate. A ready method of detecting it, sug- 
gested by M. Roussin, has proved to be fallacious, and may lead to false decisions 
as to the presence of the phosphate, and thus injuriously compromise the reputation 
of individuals, There can be no difficulty in detecting the adulteration by the 
U.S. P. tests. Subnitrate of bismuth was called, by the earlier chemists, magistery 
of bismuth. It is incompatible with iodide of potassium (slowly forming a brick 
red iodide of bismuth), and with alkaline bicarbonates. 

Medical Properties. Owing to the difficulty of dissolving it, the subnitrate 
of bismuth has been thought not to be absorbed at all when ingested. The peculiar 
garlicky odor which it often imparts to the breath of those taking it, unless it be 
really due to the presence of tellurium in the bismuth, shows, however, that this is a 
mistake, and the French chemists MM. Bergeret and Mayengon affirm that they 
have found bismuth in the urine of those taking it. Its solution and absorption 
in the stomach must, however, be exceedingly slow, and it does not have the power of 
impressing the general system. First introduced as a medicine by Dr. Odier, of 
Geneva, it has come into very extensive use for its local effects upon irritated mucous 
membrane, to which it seems to be sedative, feebly astringent, and very soothing. It 
is one of our most useful remedies in subacute gastritis, gastralgia, pyrosis, gastric 
ulcers, and similar stomachic diseases. Owing to its great insolubility when taken 
into the stomach, it escapes into the intestine and there exerts its specific influence ; 
it is, therefore, very useful in diarrhoeas of irritation, and even in dysentery. In 
diarrhoeas of relaxation it is of little service. Subnitrate of bismuth is alsoa very 
useful topical application in various mucous inflammations, other than gastro-intes- 
tinal; thus it is used with advantage by injection (gr. v-xx to f3i of mucilage) in 
the first stage of gonorrhea, and in rectal irritation, by snuffing in coryza, ete, 
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M. Trousseau has successfully employed subnitrate of bismuth in the diarrhoea of 
children in the form of enema, in the dose of two scruples, mixed with thick flaxseed 
tea. M. Monneret uses it thus in much larger doses. He thinks that in diarrhoea 
its action is entirely local. Its use always blackens the stools. The dose of sub- 
nitrate of bismuth, usually prescribed, is five to ten grains (0:33-0:65 Gm.) twice 
or thrice a day, given in powder or suspended in a thick mucilage. It may, how- 
ever, be advantageously employed in much larger doses. M. Monneret, who was 
the first to recommend it in diarrhoea, used from half an ounce to an ounce (15:5- 
31:1 Gm.) daily, in divided doses, in the diarrhoea of adults; from half a drachm 
to a drachm (1:95--3:9 Gm.) in that of infants; and from a drachm to two drachms 
(3-9-7:8 Gm.) in painful affections of the stomach. In these large doses the medi- 
cine is said to be perfectly safe; and yet Orfila mentions, as resulting from an over- 
dose, gastric distress, nausea, vomiting, diarrhoea or constipation, colic, heat in the 
breast, slight rigors, vertigo, and drowsiness. These effects are to be combated by 
mucilaginous drinks, enemata, and emollient fomentations, and, in case of inflam- 
mation, by bleeding, both general and local. The contradictory statements as to 
the safety of the preparation can be explained only on the supposition that it is 
sometimes rendered poisonous by the presence of the irritant impurities already men- 
tioned. M. Rodolfi, of Breccia, has found the use of the subnitrate, associated with 
bicarbonate of sodium and sulphur, to be very efficient in controlling the night 
sweats of phthisis. Seven or eight grains (0-46-0:°52 Gm.) of the bicarbonate, 
with two or three grains (0:13-0:20 Gm.) of each of the other ingredients, may 
be taken every two hours. The favorable effect may be expected in four or five 
days. (Journ. de Pharm., 4e sér., ii. 468.) 

M. Monneret: recommends the external use of subnitrate of bismuth as a drying 
application. In the treatment of ulcers, especially scrofulous ones, he sprinkles 
the powder over the whole ulcerated surface. In leucorrhcea, the entire surface 
of the vagina may be dusted with the powder. The external use of subnitrate 
of hismuth is attended with no pain. (leanking’s Abstract, xx. 188.) 

Off. Prep. Trochisci Bismuthi, Sr. 


BISMUTHUM. Br. Bismuth. 

Bi; 210. (BIs-MU/THUM.,) Bi; 210. 

“‘ A crystalline metal. As met with in commerce it is generally impure.” Br. 

Etain de Glace, Bismuth, /r.; Wismuth, G.; Bismutte, /t.; Bismut, Sp. 

Bismuth occurs usually in the metallic state, occasionally as a sulphide or telluride, 
and rarely as an oxide. I[t is found principally in Saxony. It occurs also in Corn- 
wall, and has been found at Monroe, in Connecticut, in Archer County, Texas 
(A. J. P., 1871, p. 228), and in Colorado with gold and silver ores. It has also 
been discovered largely in South Australia, whence a quantity of it has been sent 
into commerce. (P. J. Tr., Aug. 1867, p. 95.) It is obtained almost entirely from 
native bismuth, which is heated by means of wood or charcoal, whereby the metal 
is fused and separated from its gangue. Most of the bismuth of commerce comes 
from Saxony, although it is now (1881) also largely obtained from Bolivia. The 
bismuth from South America is said to be naturally free from arsenic, and to be 
therefore preferable for pharmaceutical purposes. 

Bismuth was first recognized as a metal by Agricola in 1520. Before that 
period it was confounded with lead. It is a brittle, pulverizable, brilliant metal, of 
a crystalline texture, and of a white color with a slight reddish tint. Its crystals 
are rhombohedral, but with an angle of 87° 40’, which makes it difficult to distinguish 
them from cubes, in which the angle would be 90°. Indeed, many books still speak 
of it as cubical in form. It undergoes but a slight tarnish in the air. Its sp. gr. 
is 9-8, melting point 264° C. (507° F.). (Brande and Taylor.) When impure bis- 
muth solidifies after fusion, globules of the metal, nearly pure, are thrown up from 
the mass. This takes place when the metal contains as much as 50 per cent. of 
impurity. The same phenomenon does not occur when pure bismuth is melted. (2. 
Schneider.) Ata high temperature, in close vessels, bismuth volatilizes, and may 
be distilled over. When heated in the open air to a full red heat, it takes tire, and 
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burns with a faint blue flame, forming an oxide of a yellow color. This is the 
teroxide, and consists of two atoms of bismuth 420, and three of oxygen 48 = 468. 
There is another compound of bismuth and oxygen, consisting of two atoms of the 
former and five atoms of the latter, which is called Pima oxide, Bi,O,. It is 
obtained in the form of a hydrate by boiling nitrate of bismuth in solution of potassa, 
washing the precipitate, and mixing it while moist with solution of potassa into 
which chlorine is passed. A mixture of bismuthous and bismuthie oxides is pre- 
cipitated, from which the former is separated by digestion with nitric acid. The 
hydrated oxide remaining, when washed and dried, is in the form of a red powder, 
which gives up its water at 130°C dea O Me) and at a higher heat loses oxygen. 
Bismuth is acted on feebly by hydrochloric acid, but violently by nitric acid, which dis- 
solves it with a copious liberation of red fumes. Sulphuric acid, when cold, has no 
action on it, but at a boiling heat effects its solution with the liberation of sulphurous 
acid. As it occurs in commerce, it is generally contaminated with other metals, among 
which are arsenic in minute quantity, traces of silver, cadmium, nickel, and iron, and 
sometimes a very small proportion of thallium. It may be purified from all con- 
taminating metals by dissolving the bismuth of commerce in diluted nitric acid, pre- 
cipitating the clear solution by adding it to water, and reducing the white powder 
thus obtained with black flux. The same precipitate is obtained by adding ammonia 
to the nitric solution ; if the supernatant liquor is blue, the presence of copper is in- 
dicated ; if the precipitate is yellowish, iron is present. 

Pharm. Uses, etc. Bismuth is not used in medicine in an uncombined state, but 
is employed pharmaceutically to obtain the subcarbonate and subnitrate of bismuth, 
the only medicinal preparations formed from this metal. In the arts it is used to 
form a white paint for the complexion, called pearl white ; and as an ingredient of 
the best pewter. 

Of. Prep. Bismuthum Purificatum. Br. 


BISMUTHUM PURIFICATUM. Br. Purified Bismuth. 
(BIg-MU’/THUM PU-RI-FI-CA’/TUM.) 

Bismuth purifié, Fr.; Gereinigtes Wismuth, G. 

“Take of Bismuth ten ounces, Nitrate of Potash in powder two ounces. Put the 
Bismuth and one ounce of the Nitrate of Potash into a crucible, and heat them to a 
temperature at which both the metal and the salt are fused. Continue the heat, 
constantly stirring the contents of the crucible, for fifteen minutes, or until the salt 
has solidified into a slag over the metal. Then remove the salt, add the remainder 
of the nitrate of potash to the bismuth in the crucible, and repeat the process as 
before. Finally, pour the Bismuth while fused into a suitable mould and allow it 
to cool.” Br. 

A mode of purifying bismuth is given in the U.S. Pharmacopeeia of 1870 in the 
process for preparing the subcarbonate and subnitrate. That of the Br. Pharma- 
copeeia is different; consisting in the oxidation of the arsenic and other contami- 
nating metals that may be present, by means of the nitric acid of the nitre, and 
their consequent separation from the bismuth, the great mass of which remains 
behind unaffected. This method was referred to in the twelfth edition of the Dis- 
pensatory (p. 1025); where also the plan of M. W. Pierre is mentioned, consisting 
in the addition of from 2°5 to 5 per cent. of zinc to the bismuth, and strongly heat- 
ing the mixture in a crucible, with a piece of charcoal to prevent the oxidation of 
the zinc. Both the arsenic and zine are driven off. (Chem. News, Jan. 16, 1861.) 
According to Mr. Tilden, the British officinal process is both wasteful of the bismuth 
and incapable of removing the impurities. (P. J. 7’, ser. 3, i. 505.) For other 
methods of purification, see Schwetz. Woch. f. Ph., No.5; A. J. P., Sept. 1877. 

“ Dissolved in a mixture of equal volumes of nitric acid and distilled water, it forms 
a solution which by evaporation yields colorless crystals, that are decomposed on the 
addition of water, giving a white precipitate. If the mother-liquors from which the 
crystals have been separated be added to solution of carbonate of ammonia, the pre- 
cipitate formed and the solution are free or nearly free from color” (Br.) ; indicating 
the total or almost total absence of metals that yield colored salts, as copper, iron, ete. 
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Off. Prep. Bismuthi Carbonas, Br.; Bismuthi Subnitras, Br.; Liquor Bismuthi 
et Ammoniz Citratis, Br. 


BRAYERA. U.S., Br. Brayera. 
(BRAY-E’RA.) 


“The female inflorescence of Brayera anthelmintica. Kunth. (Nat. Ord. Rosacesx, 
Rosez).’’ U. S. ‘The flowers and tops of Brayera anthelmintica.” Br. 

Cusso, Br.; Kousso; Koosso; Flores Kosso, P.G.; Kusso, £.; Cousso, Kousso, F'r.; Kosso, 
Kusso, Cusso, @. 

Gen. Ch. “ Calyx with the tube bibracteolate at the base, turbinate ; throat in- 
ternally constricted by a membranous ring; the limb with two series of segments, 
each five in number, the outer much larger. Petals five, inserted in the throat of 
the calyx, small, linear. Stamens from 15 to 20, inserted with the petals. Fila- 
ments free, unequal. Anthers bilocular, dehiscing longitudinally. Carpels two at 
the bottom of the calyx, free, unilocular, containing one or two pendulous ovules. 
Styles terminal, exserted from the throat of the calyx, thickened upward. St/gmas 
subpeltate, dilated, crenate, oblong.” The flowers are said to be dicecious; though 
the male have well-developed carpels. 

Brayera anthelmintica. Kunth; De Cand. Prodrom. ii. 580; Pereira, Mat. Mea., 
3d ed., ii. 1818.— Hagenia Abyssinica. Lamarck.—B. & T., 102.—Bancksia Ab- 
yssinica. Bruce. This is a tree about twenty feet high, growing on the table-land 
of Abyssinia, at an elevation of from three thousand to eight thousand feet. The 
branches exhibit circular cicatrices, left by the fallen leaves. These are crowded 
near the ends of the branches, large, pinnate, sheathing at the base, with opposite, 
lanceolate, serrate leaflets, villose at the margin, and nerved beneath. The unisexual 
flowers are tinged with purple, pedicelled, with an involucre of four roundish, ob- 
long, obtuse, membranous bracts, and are arranged in fours, upon hairy, flexuous, 
bractate peduncles, with alternate branches. They are small and of a greenish 
color, becoming purple. These and the unripe fruit are the parts of the plant em- 
ployed. The petals are apt to be wanting in the dried flowers. They are brought 
from Abyssinia packed in boxes, reaching Europe chiefly by way of Aden and 
Bombay. The Abyssinian name of the medicine has been variously spelled by 
European writers kosso, kousso, cusso, cosso, etc.; but koosso is deemed the most 
appropriate English title, as it indicates the proper pronunciation of the word. The 
fruit of the tree is said to be used as an anthelmintic in Abyssinia, but Dragendorff 
failed to detect any active principle in it. 

Properties. The dried flowers are in unbroken though compressed clusters. 
The male flowers are usually collected, so that ordinarily the general color of the 
mass is greenish yellow or light brown ; sometimes the female flowers constitute the 
bulk of the drug, which then has a distinct reddish tint, and is often known in 
commerce as Red Koosso. In accordance with our Pharmacopeeia this commercial 
variety should alone be used. The officinal description is as follows. ‘In bundles 
or rolls, or compressed clusters, consisting of panicles about ten inches (25 cm.) 
Jong, with a sheathing bract at the base of each branch; the two roundish bracts 
at the base of each flower, and the four or five obovate, outer sepals, are of a red- 
dish color, membranous and veiny; calyx top-shaped, hairy, enclosing two car- 
pels or nutlets. Its odor is slight, fragrant, and tea-like, and its taste bitter and 
nauseous.” As the medicine, from its high price, is apt to be adulterated, it should 
be procured in the unpowdered state, in which the botanical characters of the 
flower will sufficiently test its genuineness. It has a fragrant balsamic odor; and 
the taste, slightly perceptible at first, becomes in a short time somewhat acrid and 
disagreeable. Analyzed by Wittstein, it was found to contain in 100 parts, 1:44 of 
fatty matter and chlorophyll, 2-02 of wax, 6:25 of bitter acrid resin, 0:77 of taste- 
less resin, 1:08 of sugar, 7:22 of gum, 24°40 of tannic acid, 40:97 of lignin, 15-71 
of ashes, with 0-14 part of loss. To Clemens Willing it yielded a small quantity of 
volatile oil, having the odor of the flowers, much extractive, tannic acid coloring 
iron green, a crystallizable acid, and a resin with a bitter and astringent taste and 


the odor of the oil. (Chem. Centralblatt, 1855, p. 224.) In which of these con- 
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stituents the virtues of the medicine reside, remained undetermined. Claims for 
this honor have been presented on the part of the koossin or kosin of Signor Pavesi, 
of Mortara, in Piedmont, and they would appear to have been recently confirmed. 

The composition of koosso has been since investigated by Dr. OC. Bedall, of 
Munich, who determined that the kosin or teeniin of Pavesi is identical with the 
bitter acrid resin of Wittstcin. It may be obtained by treating koosso repeatedly 
with alcohol to which hydrate of lime has been added; the residue is boiled with 
water; the liquids are mixed, filtered, and distilled; and the residue treated with 
acetic acid, which precipitates the kosin in a white flocculent form, soon becoming — 
denser and resin-like, and, on drying, yellowish, or, at a higher temperature, brown. 
The product is 3 per cent. In bulk, kosin has an odor like that of Russian leather, 
a persistent bitter and acrid taste, a yellowish or yellowish white color, and an indis- 
tinct crystalline appearance under the microscope. it is very sparingly soluble in 
water, but freely so in alcohol, ether, and alkaline solutions. (A. J. P., 1872, p. 394.) 
Its formula, according to Fliickiger, is C,,H,,0,,. It-fuses at 142° C. (287-6° F.), 
and remains after cooling an amorphous yellow mass, but if touched with alcohol it 
immediately assumes the form of stellate tufts of crystals. This may be repeated at 
pleasure, kosin not being altered by cautious fusion. (Pharmacog., 2d ed., p. 258.) 
Kosin is not decomposed by boiling dilute acids. It dissolves in strong sulphuric acid, 
giving a yellow solution, which becomes turbid by addition of water, white amor- 
phous kosin being thrown down. From the fact that at the same time an odor of 
isobutyric acid is evolved, Fliickiger considers that it may be a compound ether of 
that acid. 

Medical Properties. Koosso is highly valued in Abyssinia as a vermifuge. 
Bruce speaks of it in his travels, and gives a figure of the plant. Dr. Brayer, a 
French physician, practising in Constantinople, employed the medicine effectively, 
and published a treatise on it at Paris, so long ago as 1823. It was in his honor 
that Kunth adopted the generic title of the plant. Much attention has recently 
been attracted to this medicine; and trials made with it have proved that it has 
extraordinary efficacy in the destruction and expulsion of the tape-worm. _ Its effects, 
when taken internally, are not very striking. In the ordinary dose it sometimes 
produces heat of stomach, nausea, and even vomiting, and shows a tendency to act 
on the bowels, though this effect is not always produced. It appears to act exclu- 
sively as a poison to the worms; and has been found equally effectual in both kinds 
of tape-worm. The medicine is taken in the morning upon an empty stomach, a 
light meal having been made the preceding evening. A previous evacuation of the 
bowels is also recommended. The flowers are given in the form of powder, mixed 
with half a pint of warm water; the mixture being allowed to stand for fifteen min- 
utes, then stirred up, and taken in two or three draughts at short intervals. The 
medicine may be preceded and followed by lemonade. The medium dose for an 
adult is half an ounce (15-5 Gm.), which may be diminished one-third for a child 
of 12 years, one-half for one of 6, and two-thirds for one of 3. Should the medi- 
cine not act on the bowels in three or four hours, a brisk cathartic should be ad- 
ministered. One dose is said to be sufficient to destroy the worm. Should the 
quantity mentioned not prove effectual, it may be increased to an ounce (31:1 Gm.). 

The principle kosin has been considerably used in Germany, and Dr. Bedall 
recommends it as one of the best taeniafuges; two scruples (2°6 Gm.) being sufhi- 
cient to discharge the worm; and, taken in 2 or 4 powders, it usually agrees with the 
patient; only exceptionally causing transient nausea and vomiting; but Buchheim 
found pure kosin less powerful as an anthelmintic than that which was not pure, 
whilst Arena (Pharm. Zeitschr. f. Russl., 1879, p. 655) believes that kosin is 
not the active principle at all, but that the activity of koosso resides exclusively in 
the green slightly bitter resin, which is soluble in alcohol and ether. If this view 
be correct it explains the greater efficacy of freshly-powdered koosso, for the green 
resin turns yellow by age and loses its power. 

Of. Prep. Extractum Brayerze Fluidum, U.S; Infusum Brayere, U. S.; In- 
fusum Cusso, Br. 
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BROMUM. U.8S., Br. Bromine. 

Br; 79°8. (BRO/MUM.) Br; 79:8. 

“A liquid non-metallic element, obtained from sea-water, and from saline 
springs.” Br. 

Brominium, U. S., 1870; Bromum, P. G.; Brome, Fr.; Brom, G.; Bromo, It. 

Bromine is an elementary body, possessing many analogies to chlorine and iodine. 
It was discovered in 1826 by M. Balard, of Montpellier, in the bittern of sea-salt 
works, in which it exists as a bromide of magnesium. Since then it has been found 
in the waters of the ocean, in certain marine animals and vegetables, in various aquatic 
plants, as the water-cress, in numerous salt springs, and in the mineral kingdom. It 
has also been detected by M. Méne in the coal-gas liquor of the Paris gas works. 
In the United States it was first obtained by Professor Silliman, who found it in the 
bittern of the salt works at Salina, in the State of New York. It was discovered in 
the salt wells, near Freeport, Pa., by Dr. David Alter, but is now obtained in largest 
amount from the brines of West Virginia. The chief works are located at Parkers- 
burg and Mason City, W. Va., and Pomeroy, Ohio. Bromine has been detected 
also in the waters of the Saratoga springs. Minute quantities of this, as well as of 
chlorine and iodine, may be detected in any mixture by means of spectrum analysis. 

Preparation. The original salt-liquor or brine is pumped out of the ground at 
9° B., evaporated to about 15° in large iron pans, then allowed to settle, and is 
further evaporated in wooden tanks heated by steam pipes to the point of crys- 
tallization. These tanks, five in number, are placed at different elevations, one 
above the other. Hach day the liquor is run off from No. 1, the highest, to No. 2; 
next day to No. 3, and so on until it reaches No. 5, the crystallized salt being re- 
moved from each tank after draining off the liquor. The brine which reaches No. 
5 is bittern, and consists chiefly of chlorides of calcium, magnesium, sodium, and 
some aluminium, with varying pereentages of bromides of sodium and calcium. 

The bittern marking 30° to 38° B. is evaporated to about 45° B. By this 
further evaporation an additional percentage of impure salt is removed, the liquor is 
then run into stone stills, materials for generation of chlorine added, and heat applied 
by means of steam until the bromine has been all eliminated and vaporized. It is 
condensed and collected in cooled receivers. (Proc. A. P. A., 1877, p. 448.) An 
improved bromine still is figured in WV. f., April, 1877. 

The bittern of the salt works of Schoenbeck, in Germany, which contains only 
seven-tenths of one part of bromine in 1000 parts, is subjected to several successive 
operations, whereby the solution is reduced in bulk, and so far purified as to contain 
chiefly the bromide and chloride of magnesium. The chlorine is separated in the form 
of hydrochloric acid gas, by heating the liquid with sulphuric acid, at a temperature 
not exceeding 259° F.; the sulphates are crystallized out; and the bromine is evolved 
in the usual manner by sulphuric acid and manganese dioxide. The last opera- 
tion, occupying six hours, is performed in a leaden still, of sufficient capacity to 
contain a charge of 84 pounds of the concentrated bittern, 60 or 70 pounds of weak 
sulphuric acid from the leaden chambers, and 40 pounds of manganese dioxide. The 
product is 4 pounds of bromine. (Moritz Hermann, Journ. de Pharm., Jany. 1854.) 

Bromine has also been obtained from sea-weeds by carbonizing them, lixiviating 
the carbonaceous residue, and then separating the ingredients, among which are 
iodine and bromine. For details, see Chem. News (July 6, 1866, p. 2.) 

Properties. Bromine is a volatile liquid, of a dark red color when viewed in 
mass, but hyacinth-red in thin layers. Its taste is very caustic, and its smell strong 
and disagreeable, having some resemblance to that of chlorine.* Its sp. gr. is very 
nearly 3 (2:99, U.S., 2-966, Br.). At —24:5° C. (—12° F., Baumhauer,f —7:2° C., 
Philipp) it becomes a hard, brittle, crystalline solid, having a dark leaden color, 
and a lustre nearly metallic. It boils at about 63° C. (145°4° F.), forming a red- 


* Inhaled in the form of vapor it produces intense irritation, and endangers asphyxia through 
spasm of the glottis. A case which had nearly proved fatal, was apparently saved by throwing 
steam sufficiently cooled into the larynx. (G. P. Duffield, A. J. P., 1868, p. 288.) h 

t See A.J. P., Oct. 1872, p. 452. The higher degree usually given in chemical works i# 
ascribed by Baumhauer to the presence of water in the bromine examined. 
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dish vapor resembling that of nitrous acid, and of the sp. gr. 5-54. It evaporates 
readily, a single drop being sufficient to fill a large flask with its peculiar vapor. 
Shaken with solution of soda in slight excess it becomes colorless, and, if now col- 
ored again by a little bromine, does not assume a blue color on the addition of a 
cold svlution of starch (Br.); thus showing the absence of iodine. 

Bromine is sparingly soluble in water (in 33 parts at 15° C. (59° F.), U.S.), to 
which it communicates an orange color, more soluble in alcohol, and still more so in 
ether, chloroform, and carbon bisulphide. By the aid, however, of bromide of 
potassium, it may be dissolved to any desirable extent in water. Its alcoholic and 
ethereal solutions lose their color in a few days, and become acid from the generation 
of hydrobromic acid. It bleaches vegetable substances like chlorine, destroys the 
color of sulphate of indigo, and decomposes organic matters. Its combination with 
starch has a yellow color. It corrodes the skin and gives it a deep yellow stain. 
Bromine is intermediate in its affinities between chlorine and iodine ; since its com- 
binations are decomposed by chlorine, while, in its turn, it decomposes those of 
iodine. It forms acids which are analogous in properties and composition to the 
corresponding acids of chlorine and iodine. It combines also with chlorine, form- 
ing chloride of bromine, which probably has the formula BrCl,. This is prepared 
by passing chlorine through bromine, and condensing the vapors at a low tempera- 
ture. It is a reddish yellow liquid, very volatile, soluble in water, with a pene- 
trating odor and disagreeable taste. 

Commercial bromine sometimes contains as much as 6 or 8 per cent. of carbon 
tetrabromide, as ascertained by M. Poselger. He discovered the impurity by sub- 
mitting some bromine to distillation, during the progress of which the boiling point 
rose to 120° C. (248° F.). The residuary liquid at this temperature was colorless, 
and when freed from a little bromine, proved to be bromide of carbon, as an oily, 
aromatic liquid.* Chlorine and iodine are also frequently found in bromine, the 
former impurity being more common in the American and the latter in the German 
bromine. 

The U.S. P. gives the following tests for determining the purity of bromine. 
“Tf 3 Gm. of Bromine be mixed with 30 C.c. of water and enough water of am- 
monia to render the solution colorless, the liquid then digested with carbonate of 
barium, filtered, evaporated to dryness, and the residue gently ignited, the latter 
should be soluble in absolute alcohol without leaving more than 0:26 Gm. of residue 
(abs. of more than 3 per cent. of chlorine). If an aqueous solution of Bromine be 
poured upon reduced iron and shaken with the latter until it has become nearly 
colorless, then filtered, mixed with gelatinized starch, and a few drops of bromine 
solution be now carefully poured on top, not more than a very faint blue zone 
should appear at the line of contact of the two liquids (limit of iodine).” U.S. 

In testing for bromine in mineral or saline waters, the water is evaporated in order 
to crystallize most of the salts. The solution, after having been filtered, is placed in 
a narrow tube, and a few drops of strong chlorine-water are added. If this addition 
produces an orange color, bromine is present. The water examined, in order that 
the test may succeed, must be free from organic matter, and the chlorine not be 
added in excess. Bromine may be detected in marine vegetables by carbonizing 
them ina covered crucible, exhausting the charcoal, previously pulverized, with boil- 
ing distilled water, precipitating any alkaline sulphide present in the solution by 
sulphate of zine, and then adding successively a few drops of nitric acid and a por- 
tion of ether, shaking the whole together. If bromine be present, it will be set 
free and dissolve in the ether, to which it will communicate an orange color. (Du- 
pasquier.) According to Reynoso, a more delicate test is furnished by hydrogen 


* It is stated by T. L. Phipson, that he has found in commercial bromine, accounted pure, 
a notable amount of cyanogen, and that it may be detected as follows. Take of iron filings and 
bromine, of each half an ounce; add to the filings 2 or 2°5 ounces of water; introduce the bromine 
very gradually, stirring steadily; filter rapidly while warm from the reaction; and put the filtered 
liquid in a partially closed bottle. In the course of some hours a deposit of ferricyanide of iron 
(Berlin blue) will have formed, and may be collected on a filter. In the course of two days, the 
whole of the cyanogen will be deposited. In the samples of bromine thus examined he had found 
from 0°5 to 1 per cent. of cyanogen. (Chem. News, 1873, p. 51.) 
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peroxide (ozonized water), which liberates bromine from its compounds, without re- 
acting on it when free. The mode of proceeding is as follows. Put a piece of barium 
peroxide in a test-tube, and add successively distilled water, pure hydrochloric acid, 
and ether. The materials are here present for generating hydrogen peroxide ; and go 
soon as bubbles are seen to rise to the surface, the substance suspected to contain bro- 
mine is added, and the whole shaken together. Ifa bromide be present, the hydro- 
chloric acid will give rise to hydrobromic acid ; and the hydrogen peroxide, acting on 
this, will set free the bromine, which will dissolve in the ether, and give it a yellow tint. 

Medical Properties. Bromine, from its analogy to iodine, was early tried as a 
remedy, and the result has demonstrated its value as a therapeutic agent. It acts 
like iodine as an alterative, and probably also as a stimulant to the lymphatic system, 
thereby promoting absorption. It has been employed in bronchocele, scrofulous 
tumors and ulcers, secondary and tertiary syphilis, amenorrhoea, diphtheritic affec- 
tions, chronic diseases of the skin, and hypertrophy of the ventricles. Magendic 
recommends it in cases in which iodine does not operate with sufficient activity, 
or has lost its effect by habit. The form in which it is employed is aqueous solu- 
tion, the dose of which, containing one part of bromine to forty of distilled water, 
is about six drops (0°36 C.c.) taken several times a day in water. Locally in its 
concentrated state it is a very powerful and deep caustic. When used as a wash 
for ulcers, from ten to forty minims may be added to a pint of water. Bromine 
has been found by Dr. Goldsmith, Surgeon of the U.S. Volunteers, extremely effi- 
cacious as a local remedy in hospital gangrene, being applied either pure or dissolved 
in water; and the same remedy, dissolved in water, with the aid of bromide of 
potassium, in the proportion of from 15 to 40 drops to the fluidounce, has produced 
very good effects in erysipelas. (See Am. Med. Times, June 20, 1863.) Of the 
compounds of bromine, the bromides of potassium, ammonium, iron, and mercury 
have been chiefly used. Some of them have been found to exercise a remarkable 
influence in allaying nervous irritation, and are now much employed for that pur- 
pose. See these titles respectively in the different parts of this work.* The chlo- 
ride of bromine has been used in cancer by Landolfi, of Naples, both externally 
as a caustic and internally. But a committee of the French Academy reported 
decidedly against it, not only as inefficacious, but as sometimes positively injurious. 
(Gaz. Hebdom. de Méd. et Chir., Mai 9, 1856.) 

Dr. J. Lawrence Smith, of Louisville, Ky., proposes the following as a convenient 
formula for a solution of bromine. Dissolve 160 grains of bromide of potassium in 
two fluidounces of water, add one troyounce of bromine, and, stirring diligently, pour 
in sufficient water to make the solution measure four fluidounces. The solution 
should be kept in accurately stopped bottles. This is a suitable preparation for ap- 
plication to hospital gangrene, and may be diluted to any desirable extent with water. 
(A. J. P., 1863, p. 202.) 

Bromine, in an overdose, acts as a corrosive poison. The best antidote, accord- 
ing to Mr. Alfred Smee, is ammonia. A case of poisoning by this substance, 
which proved fatal in seven hours and a half, is related by Dr. J. R. Snell. The 
amount swallowed was about an ounce, and the symptoms generally were those pro- 
duced by the irritant poisons: such as violent inflammation of the lips, mouth, 
tongue, and oesophagus, with incessant burning pain, followed, in two hours and a 
half, by prostration, ending in death. (New York Journ. of Med., Sept. 1850.) 

Bromine is extensively used in photography. 


BRYONIA. U.S. Bryonia. [Bryony. | 
(BRY-O/NI-A.) 

“The root of Bryonia alba, and of Bryonia dioica. Linné. (Nat. Ord. Cucur- 
bitacer.)” U.S. 

Bryone couleuvrée, Fr.; Zaunriibe, Gichtriibe, G. 

* Bromide of Iodine in aqueous solution is sometimes employed, which is made by rubbing 10 
parts of iodine with 40 parts distilled water, introducing into a flask, adding 20 parts of bromine, 
and shaking until the iodine is dissolved. 530 parts of distilled water is added, and the whole 
filtered. 20 parts contain 1 part of terbromide of iodine. A solution containing 15 per cent. is 
sometimes found in commerce. 
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Bryonia alba, or white bryony, is a perennial, climbing, herbaceous plant, grow- 
ing in thickets and hedges in different parts of Europe. It bears rough, heart- 
shaped, five-lobed leaves, small yellow moneecious flowers, arranged in racemes, and 
roundish black berries about the size of a pea. Another species, called B. dioica, 
with dicecious flowers and red berries, bears so close a resemblance in character and 
properties to the preceding, that it is considered by some botanists merely a variety. 
The roots of both plants are gathered for use. When fresh they are spindle-shaped, 
sometimes branched, a foot or two.in length, as thick as the arm, or even thicker, 
externally yellowish gray and circularly wrinkled, within white, succulent, and 
fleshy, of a nauseous odor, which is lost in great measure by drying, and of a bitter, 
acrid, very disagreeable taste. The peasants are said sometimes to hollow out the 
top of the root, and to employ the juice which collects in the cavity as a drastic 
purge. (Mérat and De Lens.) The berries are also purgative, and are used in 
dyeing. B. Americana, Lam., and B. Africana, Thunb., are respectively used in 
the West Indies and Africa as hydragogue cathartics in dropsy. 

Properties. As kept in the shops, the root is in circular transverse slices, ex- 
ternally yellowish gray and longitudinally wrinkled, internally of a whitish color, 
becoming darker by age, concentrically striated, light, brittle, and readily pulver-. 
izable, yielding a whitish powder. It is officinally described as follows. “ In 
transverse sections about two inches (5 cm.) in diameter, the bark gray-brown, 
rough, thin, the central portion whitish or grayish, with numerous small wood- 
bundles arranged in circles and projecting, radiating lines; inodorous, taste dis- 
agreeably bitter.” Besides a peculiar bitter principle called bryonin, the root con- 
tains starch in considerable proportion, gum, resin, sugar, a concrete oil, albumen, 
and various salts. It yields its active properties to water. Bryonin, C,,H,.0,,, 
may be obtained by mixing the powdered root with one-sixth of its weight of purt- 
fied animal charcoal, in fine powder, putting the mixture into a percolator, already 
containing a quantity of animal charcoal equal to that mixed with the bryony, and 
then percolating successively with strong alcohol, diluted alcohol, and sufficient 
water to displace the alcoholic liquid. The tincture thus obtained yields the bry- 
onin by spontaneous evaporation. This is extremely bitter, soluble in water and 
alcohol, insoluble in ether, unaltered by the alkalies, and dissolved by sulphuric 
acid, with the production of a blue color. It purges actively in the dose of two 
grains. (A. J. P., xxviii. 166.) When treated with acids bryonin is resolved into’ 
sugar and two peculiar substances, one soluble in ether, called bryoretin, the other 
insoluble in that liquid, and named hydrobryoretin. It is, therefore, a glucoside. 
(G. F. Walz. See A. J. P., 1839, p. 251.) | 

Medical Properties. Bryony is an active hydragogue cathartic, in large doses 
sometimes emetic, and disposed, if too largely administered, to occasion inflamma- 
tion of the alimentary mucous membrane. A fatal case is recorded by Mr. Wm. 
Herapath, in which narcotic symptoms, with vomiting and purging, were produced 
in a woman by an overdose of bryony with jalap, ending in death in thirty-six 
hours. On dissection, the brain was found congested, the heart empty, and the 
gastric and intestinal mucous membrane inflamed. (P. J. 7r., 1858, p.542.) The 
recent root is highly irritant, and is said, when bruised and applied to the skin, to 
be capable of producing vesication. The medicine was well known to the ancients, 
and has been employed by modern physicians as a hydragogue cathartic in dropsy ; 
but is now superseded by jalap. The dose of the powdered root is from a scruple 
to adrachm (1°3-3:9 Gm.). 

Off. Prep. Tincturse Bryonie. 


BUCHU. U.S. Buchu. 
(BU/CHU,) 
“The leaves of Barosma betulina, Bartling, Barosma crenulata, Hooker, and Bar- 
rosma serratifolia, Willdenow. (Nat. Ord. Rutaceze, Diosmez.)” U.S. “The dried 
leaves of Barosma betulina, Barosma crenulata, and Barosma serratifolia.” Br. 


Buchu Folia, /#r.;. Folia Bueco, Folia Diosma, s. Barosme ; Feuilles de Bucco (Booko, Buchu) 
Fr.; Buckubliatier, Buccoblitter, @. 
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The leaves of the officinal and other Barosmas (so named from fapos, and oop 
strong odor), and of some Agathosmas, are collected by the Hottentots, who value 
them on account of their odor, and, under the name of bookoo or buchu, rub them, 
in the state of powder, upon their greasy bodies, 

Gen. Ch. Calyx five-cleft or five-parted. Disk lining the bottom of the calyx, 
generally with a short scarcely prominent rim. Petals five, with short claws. Fila- 
ments ten; the five opposite the petals sterile, petaloid ; the other five longer, subu- 
late. Style as long as the petals. Stigma minute, five-lobed. Fruit composed of 
five cocci, covered with granular dots at the back. These plants are small shrubs, 
with opposite leaves and peduncled flowers. Lindley. 

The officinal species are all erect, slender shrubs with opposite leaves, dotted with 
conspicuous pellucid oil glands, smooth, angular, purplish branches, often of a purplish 
color, white flowers, and a fruit of five erect carpels. They are chiefly distinguished 
by their leaves. 

Barosma crenata. Lindley, Flor. Med. p. 213.—Diosma crenata. De Cand. 
Prodrom. 1. 714.—Barosma crenulata. Hooker. B. & T. 46. The leaves are 
opposite, ovate or obovate, acute, serrated and glandular at the edge, coriaceous, and 
full of small pellucid dots on the under surface. The flowers are white or of a red- 
dish tint, and stand solitarily at the end of short, lateral leafy shoots. 

B. serratifolia. Willd. Sp. Plant. p. 257; Lind. Flora Med. p. 213; B. & 
T. 47. The leaves are linear lanceolate, equally narrowed towards either end, three- 
nerved, with a truncate apex, which is always furnished with an oil cell, anda 
sharply serrulate margin. Their length is from an inch to an inch and a half; their 
width one-fifth of an inch. 

B. betulina. Bartling. The leaves of this species are cuneate-obovate, apex re- 
curved, with their margin sharply denticulate by spreading teeth. They are from 
one-half to three-quarters of an inch long, by three-tenths to five-tenths of an inch 
wide. 

Properties. Buchu leaves are officinally described as follows. ‘ About three- 
fifths of an inch (15 mm.) long, roundish-obovate with a rather wedge-shaped base, 
or varying between oval and obovate, obtuse, crenate or serrate, with a gland at the 
base of each tooth, pale green, thickish, pellucid-punctate ; strongly aromatic, some- 
what mint-like, pungent and bitterish. The leaves of Barosma serratifolia are 
about one inch (25 mm.) long, linear-lanceolate, thinner than, but otherwise like 
the preceding.” U.S. The leaves of B. crenata constitute the short buchu or round 
buchu, whilst those of B. serratifolia are the long buchu of commerce. It is said that 
the leaves of B. crenulata are at present comparatively infrequent in commerce, the 
parcels usually consisting of those of one of the other species almost unmixed. The 
species can be recognized by the characters already given. Mixed with buchu leaves, 
or sometimes constituting the bulk of the parcel, the leaves of the Lmpleurum serru- 
latum sometimes occur. They are to be distinguished by being longer and narrower 
than any buchu leaf, with a sharp-pointed apex, parallel sides, and coarse denticulation. 

Plickiger obtained from B. betulina 1:56 per cent. of volatile oil, which had 
the odor of peppermint rather than of buchu, and deviated the plane of polarization 
considerably to the left. On exposure to cold it furnished a camphor, which, after 
re-solution in alcohol, crystallized in needle-shaped forms. After repeated purifica- 
tion in this manner, the crystals of Barosma camphor have an almost pure pepper- 
mint odor; they fuse at 85° C. and begin to sublime at 110° C. After fusion they 
again solidify only at 50°C. Submitted to elementary analysis, the crystals yielded 
74-08 per cent. of carbon and from 9 to 10 per cent. of hydrogen. Barosma cam- 
phor is abundantly soluble in bisulphide of carbon. The crude oil from which the 
camphor had been separated had a boiling point of about 200° C., quickly rising to 
210° C. or even higher. The oil which distilled between these temperatures, recti- 
fied over sodium, gave approximately the formula C,,H,,0. (Pharmacographia, 2d 
ed., p. 109.) Wayne’s experiments (A. J. P., 1876, p. 19) appear to indicate that 
the oil also contains a substance capable of being converted into salicylic acid. Prof. 
J. M. Maisch believes that buchu leaves do not contain salicylic acid, although the 
stearopten of the oil gives a blackish color with ferric chloride, (4. J. P., July, 
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1881.) The yield of ash varies, according to the researches of H. W. Jones (P. J. 
Tr., ix. 673), from 4°69 to 4-40 in B. betulina, 4°32 to 5:39 in B. erenulata, 5:03 
to 5-22 in B. serratifolia ; the ash itself was remarkable as containing a great deal 
of manganese. ‘The short-leaved buchu was found by Mr. P. W. Bedford to yield 
an average of 1:21 per cent. of volatile oil; while the long-leaved, though more 
highly valued in the market, gave only 0°66 per cent., showing its great inferiority in 
strength. (Proc. A. P. A., 1863, p. 211.) 

Medical Properties. The Hottentots have long used buchu in a variety of 
diseases. From these rude practitioners the remedy was borrowed by the resi- 
dent English and Dutch physicians, by whose recommendation it was employed in 
Europe, and has come into general use. Its activity depends upon the volatile oil 
which is eliminated by the kidneys. Under its action there is no marked increase 
in the amount of the urine, hence the remedy is of no value in dropsies; but the oil 
affects very decidedly the mucous membrane of the genito-urinary tract. The 
remedy is very useful in diseases of the urinary organs, such as gravel, chronic 
eatarrh of the bladder, morbid irritation of the bladder and urethra, diseases of the 
prostate, and retention or incontinence of urine from a loss of tone in the parts con- 
cerned in its evacuation. It should be given when the inflammation is not severe, . 
but not when it isin that condition of chronicity requiring oil of turpentine, tincture 
of cantharides, or other more stimulant diuretics. The best preparation for use is 
the fluid extract, of which the dose is a fluidrachm (3°75 C.c.) repeated three or four 
times a day. 

Of. Prep. Extractum Buchu Fluidum, U.S; Infusum Buchu; Tinctura 
Buchu. Br. 

CADMIUM. Cadmium. 

Cd3 112. (CAD'/MI-UM, ) Cd.; 56. 

Cadmium, Fr., G.; Kadmium, G. 

This metal was introduced into the U. S. Pharmacopeia of 1870 because used in 
the preparation of sulphate of cadmium. It is associated with zinc in its ores, and, 
being more volatile than that metal, comes over with the first portions of it distilled 
in the process for obtaining it. (See Zincum.) The cadmium is separated by dis- 
solving the mixed metal in dilute sulphuric acid, precipitating the sulphide by sul- 
phuretted hydrogen, treating the precipitate with hydrochloric acid, and again pre- 
cipitating with carbonate of ammonium. The carbonate of cadmium thus obtained, 
after being washed and dried, is mixed with charcoal, and exposed to a dull red heat 
in an earthen retort, when the reduced metal distils over. 

Properties. Cadmium is a white metal, resembling tin, but somewhat heavier 
and more tenacious. Like that metal, it crackles when bent. Its sp. gr. is 8-7, 
melting point 316° C. to 320° C. (601°-608° F.). It begins to volatilize at a 
temperature slightly above this, but under the boiling point of mercury, while 
it boils only at 860° C. (1580° F.). It is little affected by the air, but, when 
heated, combines with an atom of oxygen, forming a reddish brown or orange-col- 
ored oxide, CdO, which combines with the acids to form salts. From its saline 
solutions the oxide is precipitated by the alkalies in the form of a white hydrate. 
Cadmium also combines with chlorine, iodine, bromine, and sulphur. It is distin- 
guished by forming a colorless solution with nitric acid, from which sulphuretted 
hydrogen or ammonium sulphydrate precipitates a lemon yellow sulphide insoluble 
in an excess of the reagent, or in potassa or ammonia, and not volatilized at a red 
heat. Potassa produces a white precipitate insoluble in an excess, and ammonia a 
similar precipitate soluble in an excess of the precipitant. Zinc precipitates cad- 
mium in the metallic state. ‘ A neutral solution of the metal in nitric acid, after 
having been fully precipitated by carbonate of sodium in slight excess, yields a 
filtrate which is not affected by ammonium sulphide.” U.S. 1870. This proves 
the absence of arsenic. 

Medical Uses. According to Prof. Simpson, of Edinburgh, cadmium resembles 
antimony in its effects on the system. Dr. Garrod considers the metal, in this re- 
spect, more closely allied to zinc. In overdoses its salts appear to act as corrosive 
poisons. ‘Three cases are recorded in which serious consequences resulted from in- 
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haling the powdered carbonate, while used in polishing silver. The chief symptoms 
were constriction of the throat, embarrassed respiration, vomiting and purging, 
giddiness, and painful spasms. (Annuaire de Thérap., 1859, p. 229.) Experiments 
by Dr. Wilh. Marmé demonstrate that the sulphide of cadmium is not poisonous, 
but that all its compounds soluble in water or in diluted acids at the heat of the 
body are so; and they all operate in an analogous manner, locally as powerful irri- 
tants, and internally producing giddiness, vomiting, purging, slowness of pulse and 
respiration, prostration, loss of consciousness, and spasms. (Neues LRepertorium, 
1867, xvi. 303.) ‘It is chiefly, if not exclusively, for external application that the 
preparations of this metal are used. Two of them have especially engaged atten- 
tion ; the iodide and sulphate. The former is officinal in the British Pharmacopeeia 
(see page 306), whilst the latter, which was officinal in the U. S. P. 1870, was dis- 
missed at the last revision. On account of its being still used, it merits a notice 
here. 

Off. Prep. of Cadmium. Cadmii Iodidum, Br. 

Capmit SuupHas. Sulphate of Cadmium. U. 8S. 1870, CdSO,,4H,0. 
“Take of Cadmium, in small pieces, a troyounce; Nitrie Acid two troyounces ; 
Carbonate of Sodium three troyounces ; Sulphuric Acid four hundred and twenty 
grains ; Distilled Water a sufficient quantity. To the Cadmium and two fluidounces 
of Distilled Water, contained in a glass vessel, add by degrees the Nitric Acid, and, 
when the action slackens, apply a gentle heat until the metal is dissolved. Filter the 
solution, and, having dissolved the Carbonate of Sodium in six fluidounces of Dis- 
tilled Water, mix the solutions thoroughly. Wash the precipitate obtained until the 
water passes tasteless, and dissolve it in the Sulphuric Acid, diluted with four fluid- 
ounces of Distilled Water. Then evaporate the solution to one-third, and set it aside 
to crystallize. Lastly, dry the crystals on bibulous paper.” U.S. 1870. 

A nitrate of cadmium is formed first, in consequence of the greater facility with 
which nitric acid acts upon that metal than sulphuric acid. The cadmium is oxidized 
at the expense of a part of the acid, with the production of fumes of nitrogen tetroxide, 
and the resulting oxide unites with the undecomposed part of the acid to form the 
nitrate, 3Cd, + 6H,SO, + 4HNO, = 6CdSO, + 8H,O +2(N,0,). This is then de- 
composed in solution by carbonate of sodium, with a mutual interchange of principles ; 
the nitric acid of the nitrate of cadmium taking the soda of the carbonate, and form- 
ing nitrate of sodium which is retained in solution, while the insoluble carbonate of 
the metal is deposited. This, having been washed, is treated with dilute sulphuric 
acid, by which the carbonic acid is expelled, and the sulphate of cadmium remains 
in solution, from which it is obtained by concentration and crystallization. 

Properties. Sulphate of cadmium crystallizes in oblique prisms with rhomboidal 
bases, which are transparent and colorless, and said to resemble those of sulphate of 
zinc. They have an astringent, slightly acidulous, and austere taste, effloresce on ex- 
posure to the air, and are very soluble in water. The solution, even though acidu- 
lated, gives with hydrosulphuric acid a yellow precipitate, becoming orange yellow, 
of sulphide of cadmium, which is dissolved by strong hydrochloric acid, but is insoluble 
in solutions of potassa or ammonia, and is thus readily distinguished from the sul- 
phide of arsenic. With sulphide of ammonium it gives a yellow precipitate in- 
soluble in an excess of the sulphide. Ammonia produces a white precipitate, soluble 
in an excess of the precipitant ; carbonate of ammonium a white one insoluble in an 
excess; ferrocyanide of potassium a white precipitate not dissolved by hydrochloric 
acid; and the ferricyanide a brownish yellow one soluble in a large excess of that 
acid. (Brande and Taylor.) By these tests sulphate of cadmium is distinguished as a 
salt of that metal. As a sulphate it is known by yielding a precipitate with chloride 
of barium not soluble in nitric acid. Zine precipitates cadmium in the metallic state 
from the solution. Cadmium suspended in a solution of sulphate of copper precipi- 
tates that metal, leaving sulphate of cadmium in solution ; and this has been proposed 
as a method of obtaining the salt. The formula of sulphate of cadmium, according 
to M. de Hauer, is 3CdSO,.8H,O. (Chem. News, Nov. 29, 1862, p. 268.) 

Medical Uses. Sulphate of cadmium is said to resemble but to exceed in power 


sulphate of zinc as an astringent and emetic. Besides these properties, it possesses, 
20 
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according to M. Grimaud, valuable powers as a remedy in syphilis, rheumatism, and 
gout, but it has been used almost exclusively as an astringent and stimulating 
remedy in diseases of the eyes and in gonorrhea. In specks and opacities of the 
cornea it has been employed successfully by both American and Kuropean surgeons. 
It is used either in solution, in the proportion of from half a grain to four grains to 
the fluidounce of distilled water, or in the form of ointment, made by mixing two 
grains with four scruples of fresh lard. | 


CADMIT IODIDUM. Br. Iodide of Cadmium. 

Cd I25 366. (CAD/MI-I I-OD'I-DUM.) Cd Iz; 366. 

Cadmium Iodatum, Iodidum Cadmicum; Iodure de Cadmium, Fr.; Jodeadmium, Kadmiumjo- 
diir, G. 

Iodide of cadmium may be prepared by mixing iodine and filings of cadmium 
in a moist state, or by dissolving the metal in hydriodic acid, or by double decom- 
position between potassium iodide and cadmium sulphate. It is soluble in water 
and alcohol, and may be crystallized from either solution, in large, white, trans- 
parent crystals, in the form of six-sided tables, of a pearly lustre. These are per- 
manent in theair, melt at about 315:6° C. (600° F.) forming an amber-colored liquid, 
and give off violet vapors at a dull red heat. The salt is freely soluble in water 
and in alcohol, and the solution has an acid reaction. The Br. Pharmacopeeia 
gives the following tests. The aqueous solution gives a yellow precipitate with 
sulphuretted hydrogen or sulphide of ammonium, insoluble in excess of the sul- 
phide; and a white gelatinous precipitate with excess of solution of potash, the 
filtrate from which is unaffected by sulphide of ammonium. Ten grains dissolved 
in water gives with an excess of nitrate of silver, a precipitate which, washed with 
water and afterwards with half an ounce of water of ammonia and dried, weighs 
12:5 grains. 

Iodide of cadmium was introduced as an external remedy by Dr. A. B. Garrod, 
of London. He has employed it, with good effects, in the form of ointment, made 
of one part of the iodide to eight of lard, as a local application by friction to en- 
larged scrofulous glands, nodes, chronic inflammations of joints, certain cutaneous 
diseases, and chilblains. The ointment is soft and white, readily yields its iodine 
for absorption, and is preferable to the corresponding ointment of iodide of lead, 
the use of which endangers lead poisoning. (P. J. Tr. 1857, p. 260.) 

Off. Prep. Unguentum Cadmii Iodidi, Br. 


CAFFEA. Coffee. 


(CAF’FE-A.) 


“The seed of Coffea Arabica.” U.S. 1870. (Nat. Ord. Rubiaceze.) 

Semen Caffew; Café, F.; Kaffee, G.; Caffé, Jt; Café, Sp.; Bun, Ar.; Copi cotta, Cingalese ¢ 
Kaeva, Malay. 

Although this substance was omitted in the Pharmacopoeia of 1880, its great 
importance as a dietetic and its use as a medicine require a notice here. 

Gen. Ch. “ Calyx with a small, 4-5 toothed limb. Corolla tubular, funnel- 
shaped, with a 4-5 parted spreading limb. Stamens 4-5, inserted in the middle 
of the upper part of the tube, exserted or enclosed. Style bifid at the apex. Berry 
umbilicate, naked or crowned with the calyx, containing two seeds enclosed in a 
parchment-like putamen.” Lindley. 

Coffea Arabica. Linn. Sp. Plant. 245; Bot. Mag. t. 1303; B. & T. 144. 
The coffee plant is a small tree, from fifteen to thirty feet in height. The branches 
are opposite, the lower spreading, the upper somewhat declining, and gradually 
diminishing in length, as they ascend, so as to form a pyramidal summit, which is 
covered with green foliage throughout the year. The leaves are opposite, upon 
short footstalks, oblong-ovate, acuminate, entire, wavy, four or five inches long, 
smooth and shining, of a dark green color on their upper surface, paler beneath, 
and accompanied with a pair of small pointed stipules. The flowers are white, with 
an odor not unlike that of the jasmine, and stand in groups in the axils of the upper 
leaves. The calyx is very small, the corolla salver-form, with a nearly cylindrical 
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tube, and a flat border divided into five lanceolate, pointed segments. The stamens 
project above the tube. The fruit, which is inferior, is a roundish berry, umbili- 
cate at top, at first green, then red, and ultimately dark purple. It is about as 
large as a cherry, and contains two seeds surrounded by a paper-like membrane, 
and enclosed in a yellowish purple matter. These seeds, divested of their cover- 
ings, constitute coffee. 

This tree is a native of Southern Arabia and Abyssinia, and probably pervades 
Africa about the same parallel of latitude, as it is found growing wild in Liberia, on 
the western coast of the continent. It is cultivated in various parts of the world 
where the temperature is sufficiently elevated and uniform. Considerable attention 
has long been paid to its culture in its native country, particularly in Yemen, in the 
vicinity of Mocha, from which the demands of commerce were af first almost exclu- 
sively supplied. About the year 1690, it was introduced by the Dutch into Java, 
and in 1718, into their colony of Surinam. Soon after this latter period, the 
French succeeded in introducing it into their West India Islands, Cayenne, and the 
Isles of France and Bourbon; and it has subsequently made its way into the 
other West India Islands, various parts of tropical America, Hindostan, and Ceylon. 

The tree is raised from the seeds, which are sown in a soil properly prepared, and, 
germinating in less than a month, produce plants which, at the end of the year, are 
large enough to be transplanted. These are then set out in rows at suitable distances, 
and in three or four years begin to bear fruit. It is customary to top the trees at 
this age, in order to prevent their attaining an inconvenient height, and to increase 
the number of the fruit-bearing branches. It is said that they continue productive 
for 30 or 40 years. Though almost always covered with flowers and fruit, they yield 
most largely at two seasons, and thus afford two harvests during the year. Various 
methods are employed for freeing the seeds from their coverings ; but that considered 
the best is, by means of machinery, to remove the fleshy portion of the fruit, 
leaving the seeds surrounded only by their papyraceous envelope, from which they 
are, after drying, separated by peeling and winnowing mills. 

The character of coffee varies considerably with the climate and mode of culture. 
Consequently, several varieties exist in cummerce, named usually from the sources 
from which they are derived. The Mocha Coffee, which is in small roundish grains, 
takes precedence of all others. The Java Coffee is highly esteemed in this country ; 
but our chief supplies are derived from the West Indies and South America. Some 
good coffee has been brought from Liberia. Coffee improves by age, losing a portion 
of its strength, and acquiring a more agreeable flavor. It is said to be much better 
when allowed to ripen perfectly on the tree, than as usually collected. The grains 
should be hard, and should readily sink in water. When soft, light, black or dark 
colored, or musty, they are inferior. 

Properties. Coffee has a faint, peculiar odor, and a slightly sweetish, somewhat 
austere taste. An analysis by M. Payen gives for its constituents, in 100 parts, 34 
of cellulose, 12 of hygroscopic water, 10 to 13 of fatty matter, 15:5 of glucose, 
with dextrin and a vegetable acid, 10 of legumin, 3:5 of chlorogenate of potassium 
and caffeine, 3 of a nitrogenous body, 0-8 of free caffeine (see article Caffeina) 
0-001 of concrete volatile oil, 0-002 of fluid volatile oil, and 6-697 of mineral sub- 
stances. (Journ. de Pharm., 3e sér., x. 266.) Pfaff recognized, in the precipitate 
produced by acetate of lead with the decoction of coffee, two peculiar principles, 
one resembling tannin, called caffeo-tannic acid, and the other an acid, called by 
him caffeic acid. The latter is thought to be identical with the chlorogenic acid of 
Payen. When strongly heated, it emits the odor of roasted coffee, and is supposed 
to be the principle to which the flavor of coffee as a drink is owing. A remarkable 
property of caffeic acid is that, when acted on by sulphuric acid and manganese 
dioxide, it is converted into quinone, being in this respect analogous to quinic 
acid. The sugar of coffee is probably neither glucose as supposed by Payen, nor 
cane-sugar as stated by Rochleder, but peculiar; for, when the coffee is roasted, it 
does not answer to Trommer’s test for glucose. (P. J. Tr, xvi. 526-8.) Catffeo- 
tannic acid has been ascertained by Hlasiwetz to be a glucoside, resolvable into glu- 
cose and a peculiar crystallizable acid, C,H,O,, named by him caffeic acid (Journ. 
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solution of the extract with caustic potassa, treating the resulting liquid with sul- 
phuric acid in excess, and extracting the caffeic acid with ether, which yields it 
somewhat impure by evaporation. (Lbid., January, 1868, p. 75.) Another acid, 

named viridic acid (now generally regarded asan alteration product of caffeo- tannie 
acid) has been obtained by M. Cech “from coffee, by bruising the grains, removing 
the fat by boiling etherized alcohol, and exposing the residue, moistened from time 
to time, to the air. In a few days the matter assumes a green color from the for- 
mation of viridate of calcium, which will yield the acid to alcohol mixed with 
acetic acid. (Jbid., 1867, p. 318.) 

Coffee undergoes considerable change during the roasting process. It swells up 
very much, acquiring almost double its original volume, while it loses from 15 to 20 
per cent. of its weight. (Pharm. Centralblatt, 1850, p. 687.) It acquires, at the same 
time, a peculiar odor entirely different from that of the unroasted grains, and a de- 
cidedly bitter taste. An active empyreumatic oil is developed during the process, 
probably at the expense of a portion of the caffeine. Much of the alkaloid, however, 
escapes change, and a portion of it is volatilized. The excellence of the flavor 
of roasted coffee depends much upon the manner in which the process is conducted, 
and the extent to which it is carried. It should be performed in a covered vessel, 
over a moderate fire, and the grains should be kept in constant motion. When they 
have acquired a chestnut brown color, the process should cease. If too long con- 
tinued, it renders the coffee bitter and acrid, or, by reducing it to charcoal, deprives 
it entirely of flavor. During a severe roasting it loses a portion of caffeine, which 
sublimes; while in a slight roasting it loses none: yet ordinary coffee for drinking, 
prepared by percolation, contains rather more caffeine when prepared from strongly 
roasted than from slightly roasted coffee, because the caffeine 1s more easily extracted 
from the former. (Herman Aubert. See A.J. P., 1873, p. 121.) The coffee should 
not be burnt long before it is used, and should not be kept in the ground state. 

Medical and Economical Uses. More attention has been paid to the effects of 
coffee on the system in the roasted than in the crude state. Unroasted coffee has 
been employed in intermittent fever; but it is much inferior to quinine. It has 
been given in powder, in the dose of a scruple every hour; in decoction, prepared 
by boiling an ounce with eighteen ounces of water down to six; or in extract, in 
the dose of from four to eight grains. 

The action of coffee is directed chiefly to the nervous system. When swallowed 
it produces a warming cordial impression on the stomach, quickly followed by a dif: 
fused agreeable nervous excitement, which extends itself to the cerebral functions, 
giving rise to increased vigor of imagination and intellect, without any subsequent 
confusion or stupor such as characterizes the action of narcotic medicines. Indeed, 
one of its most extraordinary effects is a disposition to wakefulness, which continues 
for several hours after it has been taken. It is even capable of resisting, to a certain 
extent, the intoxicating and soporific influence of alcohol and opium, and may some- 
times be advantageously employed for this purpose. It also moderately excites the 
circulatory system, and stimulates the digestive function. A cup of coffee, taken 
after a hearty meal, will often relieve the sense of oppression so apt to be experienced, 
and enable the stomach to perform its office with comparative facility. The exhila- 
rating effects of coffee, united with its delicious flavor when suitably qualified by 
cream and sugar, have given rise to its habitual employment as an article of diet. 
Its use for this purpose has prevailed from time immemorial in Persia and Arabia. 
In 1517 it was introduced by the Turks into Constantinople, whence it was carried 
to France and England about the middle of the succeeding century, and has since 
gradually made its way into almost universal use. It cannot be supposed that a sub- 
stance, capable of acting so energetically upon the system, should be entirely desti- 
tute of deleterious properties, Accordingly, if taken in large quantities, it leaves, 
after its first effects, a degree of nervous derangement or depression equivalent to the 
previous excitement; and its habitual immoderate employment is well known very 
greatly to injure the tone of the stomach, and frequently to occasion troublesome 
dyspeptic and nervous affections. This result is peculiarly apt to take place in indi- 
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viduals of susceptible nervous systems, and in those of sedentary habits. We have 
repeatedly known patients, who have long suffered with headache and vertigo, to get 
rid of them by abstaining from coffee. 

In the treatment of disease, coffee has been less employed than might have been 
expected from its effect upon the system. There can be no doubt that it may be 
advantageously used in various nervous disorders. In a tendency to stupor or leth- 
argy dependent on deficient energy of the brain, without congestion or inflammation, 
it would be found useful by stimulating the cerebral functions. In light nervous 
headaches, and even in sick headache not caused by the presence of offending matter 
in the stomach, it often proves temporarily useful. It has acquired much reputation 
as a palliative in the paroxysms of spasmodic asthma, and has been recommended in 
hooping-cough, and in hysterical affections. The Egyptians are said to have for- 
merly employed it as a remedy in amenorrhcea. Hayne informs us that in a case of’ 
violent spasmodic disease, attended with short breath, palpitation of the heart, and 
a pulse so much increased in frequency that it could scarcely be counted, immediate 
relief was obtained from a cup of coffee, after the most powerful antispasmodics had 
been used in vain for several hours. By the late Dr. Dewees it was highly recom- 
mended in cholera infantum, and it has even been used with asserted advantage in 
cholera. It is said also to have been used successfully in obstinate chronic diarrhea, 
and the late Dr. Chapman, of Philadelphia, found it highly useful in calculous ne- 
phritis. Under the impression of its diuretic powers, it has been recommended in 
dropsy. A very concentrated infusion of coffee is serviceable in opium poisoning, 
but the alkaloid caffeine is probably preferable. 

Roasted coffee is said to have the effect of destroying offensive and noxious efflu- 
via from decomposing animal and vegetable substances, and therefore to be capable 
of beneficial application as a disinfecting and deodorizing agent. The powder of the 
grains should be roasted until it becomes dark brown, and then sprinkled, or placed 
in plates, in the infected place. 

Coffee is usually prepared in this country by boiling the roasted grains, previously 
ground into a coarse powder, in water for a short time, and then clarifying by the 
white of an egg. Some prefer the infusion, made by a process similar to that of 
percolation. It has more of the aroma of the coffee than the decoction, with less 
of its bitterness. The proper proportion for forming the infusion for medical use 
is an ounce to a pint of boiling water, of which a cupful may be given warm for a 
dose, and repeated, if necessary. <A syrup of coffee is prepared by Dorvault in the 
following manner. Treat a pound of ground roasted coffee by percolation with boil- 
ing water until two pints have passed. Evaporate eight pounds of simple syrup to 
six, add the infusion, and strain. Two tablespoonfuls of this syrup may be added 
to a cup of hot water or milk. It is also used with carbonic acid water. 

Coffee depends for its physiological activity upon caffeine and the empyreumatic 
oil formed during the roasting, probably at the expense of the caffeine. There is 
much reason for believing that coffee and tea when taken internally lessen the waste 
of tissue and the elimination of urea. The experiments of Prof. Lehmann seem to 
show that in this action the empyreumatic oil is at least as active as is caffeine. 

The leaves of the coffee plant possess properties analogous to those of the fruit, 
and are extensively used, in the form of infusion, as a beverage, in the vicinity of 
Padang, in the island of Sumatra. An account of their employment was published 
in the Singapore Free Press by Mr. N. M. Ward, of Padang. Previously to this, 
Dr. John Gardener, of London, had proposed to introduce them into use in Europe, 
and is stated to have taken out a patent for the mode of preparing them. A speci- 
men examined by Dr. Stenhouse has been found to contain caffeine in larger propor- 
tion than the coffee-bean, and also caffeic acid. Mr. Ward states that, in Sumatra, 
the leaves are prepared for use by moderately roasting them, and then powdering 
them coarsely by rubbing in the hands. The powder is made into an infusion like 
common tea. ‘The taste is said to be like that of tea and coffee combined. (P. J. 7’, 
xii. 443, and xiii. 207 and 382.) 
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| CAFFEINA. U.S. Caffeine. 
Cs Hio Ng On He O73 212. (CAF’FE-I/NA.) Cig Hio Ng O4. 2HO; 232. 


“ A proximate principle of feebly alkaloidal power, generally prepared from the 
dried leaves of Camellia Thea, Link (at. Ord. Ternstroemiacez), or from the dried 
seeds of Coffea Arabica, Linné (Nat. Ord. Rubiacez); or from Guarana, and oc- 
curring also in other plants.” U. S. 

Caffeine ( Caffeia) was first discovered by Runge, and afterwards by Robiquet. 
According to Payen, it exists in coffee partly free, partly as a double salt, consisting 
of chlorogenic acid (caffeo-tannic acid), combined with potassa and caffeine.* It 
may be obtained in the following manner. Hxhaust bruised coffee by two successive 
portions of boiling water, unite the infusions, add acetate of lead in order to pre- 
cipitate various principles accompanying the caffeine, filter, decompose the excess of 
acetate of lead in the filtered liquor by sulphuretted hydrogen, concentrate by evap- 
oration, and neutralize with ammonia. The caffeine is deposited in erystals upon cool- 
ing, and may be purified by redissolving in water, treating with animal charcoal, and 
evaporating. H.J. Versmann, of Lubeck, recommends the following process as more 
economical. Powdered coffee, mixed with one-fifth of its weight of slaked lime, is 
exhausted, by means of percolation, with alcohol of 0:863; the tincture is distilled — 
to separate the alcohol; the residue is rinsed out of the still with warm water, and 
the supernatant oil separated ; the liquid is evaporated so as to solidify on cooling ; 
and the crystalline mass thus obtained, having been expressed and dried by pressure 
in bibulous paper, is purified by solution in water with animal charcoal, and recrys- 
tallization. (Chem. Gaz., 1852, p. 67.) H. Leuchsenring obtains caffeine by avail- 
ing himself of its property of subliming unchanged by heat. He precipitates a con- 
centrated decoction of coffee by a weak solution of acetate of lead, filters, evaporates 
to dryness, mixes the residue with sand, and sublimes as in Mohr’s process for procur- 
ing benzoic acid. (A. J. P., xxxil. 25.) Still another method, proposed by Vogel, is 
to treat coffee, ground to powder, with benzin, which dissolves the caffeine and an oily 
substance, to separate the benzin by distillation, to treat the residue with boiling water 
which dissolves the caffeine, and deposits it in a crystalline form, after filtration and 
concentration. (Journ. de Pharm., 3e sér., xxxv. 436.) Caffeine is in “ colorless, soft 
and flexible crystals, generally quite long, and of asilky lustre, permanent in the air, 
odorless, having a bitter taste and a neutral reaction. Soluble in 75 parts of water 
and in 35 parts of alcohol at 15° C. (59° F.); in 9°5 parts of boiling water and very 
soluble in boiling alcohol; also soluble in about 6 parts of chloroform, but very 
slightly soluble in ether or in disulphide of carbon. When heated to 100° C. 
(212° F.), the crystals lose 8-49 per cent. in weight (of water of crystallization) ; 
and, when heated on platinum foil, they are completely volatilized without carboniz- 
ing. On heating Caffeine with chlorine water, or treating it with concentrated 
nitric acid, it is decomposed; on evaporating afterward at a gentle heat, a yellow 
mass is left, which, when moistened with water of ammonia, assumes a purplish 
color. Sulphuric or nitric acid should dissolve it without color, and its aqueous 
solution should not be precipitated by test-solution of iodide of mercury and potas- 
sium (abs. of other alkaloids).” U.S. It is precipitated from its aqueous solution 
by no reagent except tannic acid and solution of iodide of potassium and mercury. 
When this solution, made by saturating iodide of potassium with red oxide of mer- 
cury, is added to a solution of caffeine, a precipitate is produced, which soon takes 
the form of white, shining, acicular crystals. This reaction is proposed as a test of 


* Tn a recent examination of 25 varieties of coffee, Dragendorff found a variation in the amount 
of caffeine of 0°6 to 2:2 per cent. The most important varieties were as follows: 
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eaffeine by Prof. Dellfs; for, though the same solution will precipitate the other 
alkaloids, the product is always amorphous. (Chem. Gaz., Feb. 15,1855.) Caffeine 
is remarkable for containing a larger proportion of nitrogen than almost any other 
proximate vegetable principle, in this respect equalling some of the most highly 
animalized products. 

Medical Properties. The alkaloid caffeine, given in large dose to the lower 
animals, produces hurried respiration, restlessness, slightly lowered followed by 
markedly elevated temperature, tetanic and clonic convulsions, progressive paralysis, 
and finally death from paralytic arrest of respiration. The cause of the convulsions 
in mammals is not determined, but in the frog the alkaloid certainly acts as a muscle 
poison. It would seem, also, that the cardiac muscle was influenced directly by it, 
although Leven affirms that in the beginning of the toxemia the arterial pressure 
is increased. The symptoms produced by ordinary doses in man are not marked, 
but we have seen very decided cardiac depression, with much shortness of breath, pro- 
duced by 5 grains of it. There is also frequently increased diuresis, probably pro- 
duced by the effort of elimination. In doses of from eight to twelve grains it is 
said to produce great restlessness, tremulousness, anxiety, excited mental action, 
passing even into delirium, excessive urination, etc. It is almost certain that if in 
sufficient amount it is capable of causing toxic symptoms in man similar to those 
which it produces in the lower animals, the cerebral disturbance of course being 
more prominent. What little knowledge we have in regard to the empyreumatic oil 
of coffee indicates that it is a powerful cerebral stimulant. The usual dose of caffeine 
is 5 grains (0°33 Gm.); but, as already stated, we have seen this quantity produce 
unpleasant symptoms in the adult female. On the other hand, abroad it seems to 
be used more freely; at least it is affirmed that in France (A. J. P., 1878, p. 297) 
the commencing dose is usually 7 grains (0-46 Gm.), rapidly increased to 60 grains 
(3°9 Gm.). In the form of citrate of caffeine, made by dissolving caffeine in a 
solution of citric acid with a gentle heat, and evaporating carefully, it has been 
recommended, as a remedy and preventive in sick headache (migraine), in the dose 
of a grain (0:065 Gm.) every hour, before and during the paroxysm. ‘Two or 
three grains (0:13-0:20 Gm.) during the twenty-four hours is reeommended under 
ordinary circumstances. (Botkin.) The arseniate has been given as an antiperiodic ; 
but the arsenic is no doubt the main therapeutic agent in this case. 


CALAMUS. U.S. Calamus. [Sweet Flag.] 
(CAL/A-MUS.) 
“The rhizome of Acorus Calamus. Linné. (Nat. Ord. Aracese.)” U.S. 


Rhizoma Calami, P.@.; Radix Calami Aromatici, Radix Acori; Acore vrai, Acore odorant, Fr.; 
Kalmuswurzel, G.; Calamo Aromatico, /t., Sp. 

Gen. Ch. Spadix cylindrical, covered with florets. Corolla six-petalled, naked. 
Style none. Capsule three-celled. Willd. 

Acorus Calamus. Willd. Sp. Plant. ii. 199; Barton, Med. Bot. ii. 63; B. and 
T. 279, The sweet flag, or calamus, has a perennial, horizontal, jointed, somewhat 
compressed root (rhizome), from half an inch to an inch thick, sometimes several 
feet in length, sending off numerous round and yellowish or whitish radicles from 
its base, and bunches of brown fibres resembling coarse hair from its joints, inter- 
nally white and spongy, externally whitish with a tinge of green, variegated with 
triangular stains of light brown and rose color. The leaves are all radical, sheathing 
at the base, long, sword-shaped, smooth, green above, but, near their origin from the 
root, of a red color variegated with green and white. The scape or flower-stem re- 
sembles the leaves, but is longer, and from one side, near the middle of its length, 
sends out a cylindrical spadix, tapering at each end, about two inches in length, and 
crowded with greenish yellow flowers. These are without calyx, and have six small, 
concave, membranous, truncated petals. The fruit is an oblong capsule, divided into 
three cells, and containing numerous oval seeds. 

This is an indigenous plant, growing throughout the United States, in low, wet, 
swampy places, and along the sides of ditches and streams, and flowering in May 
and June. It is also a native of Europe and Western Asia; and a variety is found 
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in India. The European plant differs slightly from the American. The leaves as 
well as the root have an aromatic odor; but the latter only is employed. It should be 
collected late in the autumn, or in the spring. After removal from the ground, the 
rhizomes are washed, freed from their fibres, and dried with a moderate heat. By 
drying they lose nearly one-half their diameter, but are improved in odor and taste. 

Properties. The roots, as kept in the shops, are “in sections of various lengths, — 
unpeeled, about three-quarters of an inch (2 em.) broad, subcylindrical, longitudi- 
nally wrinkled; on the lower surface marked with the circular scars of the rootlets 
in wavy lines, externally reddish brown, somewhat annulate from remnants of 
leaf-sheaths; internally whitish, of a spongy texture, breaking with a short, corky 
fracture, showing numerous oil-cells and scattered wood-bundles, the latter crowded 
within the subcircular nucleus-sheath. It has an aromatic odor, and a strongly pun- 
gent taste.” U.S. Their texture is light and spongy, their color internally whitish 
or yellowish white, and their fracture short and rough. A variety imported from 
Germany consists exclusively of the interior portion of the root. The pieces are 
usually long, slender, irregularly quadrangular, and of a grayish white color. 

The odor of calamus is strong and fragrant ; its taste warm, bitterish, pungent, 
and aromatic. Its active principles are taken up by boiling water. From 100 parts » 
of the fresh root of the European plant, Trommsdorff obtained 0:1 of volatile oil, 
2°3 of soft resin, 3:3 of extractive with a little chloride of potassium, 5°5 of gum 
with some phosphate of potassium, 1:6 of starch analogous to inulin, 21°5 of lignin, 
and 65:7 of water. Sixteen ounces of the dried root afforded to Neumann about 
two scruples of volatile oil. The oil is at first yellow, but ultimately becomes red, 
and has the smell and taste of calamus. Kurbatow (Annal. d. Chemie, vol. 173, 
p- 4) examined oil of calamus, and found that the portion boiling below 170° C. 
(338° F.) yielded after treatment with sodium a terpene, C,,H,,, having sp. gr. °8793 
at 0° C, (32° F.); and having a boiling point of 158° C. (316-4° F.). The extrac- 
tive matter has an acrid and sweetish taste. The root is sometimes attacked by 
worms, and deteriorates by keeping. The India variety is more slender than the 
European, and has a stronger and more pleasant flavor. 

Medical Properties and Uses, Calamus is a feeble aromatic, which may be 
used with advantage in pain or uneasiness of the stomach or bowels arising from 
flatulence, and as an adjuvant to tonic or purgative medicines. It was probably known 
to the ancients, and is supposed to have been the dzopov of the Greeks; but the 
calamus aromaticus of Dioscorides was a different product, having been derived, 
according to Dr. Royle, from a species of Andropogon. The medicine is at present 
not much used. The dose in substance is from a scruple to a drachm (1:3-3'9 Gm.). 
An infusion, made in the proportion of an ounce of the root to a pint of boiling 
water, is sometimes given in the dose of a wineglassful (60 C.c.) or more. 


Off. Prep. Extractum Calami Fluidum. 
CALCIUM. Calcium. 


Ca; 40. (CAL'CI-UM.) Ca; 40. 

This is the metal characteristic of lime, and consequently of all calcareous sub- 
stances. It was obtained by Dr. Matthiessen, in 1855, in masses of the size of a pea, 
by the electrolysis of chloride of calcium with a Bunsen battery. It is a pale yellow 
metal, remarkably glittering when freshly filed. Its fracture is jagged, becoming 
granular. It is malleable and very ductile. In adry air it remains unaltered ; but 
it soon tarnishes in a moist one. It melts at a red heat, and afterwards burns 
with splendor, forming lime, or calcium oxide. (Chem. Gaz., June 15, 1855.) 

Calcium is a very abundant element in nature, existing in the mineral kingdom 
chiefly as a carbonate, in the form of limestone, marble, chalk, and calcareous spar ; 
and as a phosphate and carbonate in the bones and shells of animals. 


CALCII BROMIDUM. U.S. Bromide of Calcium. 
Ca Br23 199°6. (CAL'CI-I BRO-MI/DUM.) Ca Br; 99°8. 
Calcium Bromatum, Bromure de Calcium, Bromure de Chaux, Fr.; Brom calcium, G. 


- “ Bromide of Calcium should be preserved in well-stopped bottles.” JS. Although 
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this salt has been largely used, it has never been officinal until the present revision. 
It is prepared by M. Boedecker by first forming a bromide of sulphur, by the ad- 
dition of 20 parts of the flowers of sulphur to 240 parts of bromine; this is added 
to a wilk of lime containing 140 parts of fresh lime. The sulphate and bromide 
of calcium are formed and are readily separated. (Journ. de Pharm., 4e sér., viii. 
463.) Mr. Jas. R. Mercein puts five ounces of bromine and two and a half pints 
of water in a half gallon specie jar, passes a stream of sulphuretted hydrogen 
through the bromine until it is all taken up, filters, drives off excess of sulphu- 
retted hydrogen by heat, distils the solution of hydrobromic acid thus obtained 
until four-fifths have passed over, saturates this with excess of precipitated carbo- 
nate of calcium, filters and evaporates. (A. J. P., xliv.100.) Mr. Macdonald (JLid., 
1873) employs the following method. Dissolve 4 ounces of bromide of ammonium 
in a pint of water. Put in a flask and bring to the boiling point. Keep boiling, and 
add milk of lime (made from pure calcined lime) in small quantities, until am- 
moniacal vapors cease to be evolved. The operator can easily tell when this point 
has been reached, by the sense of smell. Filter the solution, evaporate to a syrupy 
consistency, remove from the fire, and stir until cold. 

Properties. ‘A white, granular salt, very deliquescent, odorless, having a 
pungent, saline and bitter taste and a neutral reaction. Soluble in 0-7 part of 
water and in 1 part of alcohol at 15° C. (59° F.); very soluble in boiling water 
and in boiling alcohol. Ata dull red heat the salt fuses without losing anything 
but moisture. Ata higher temperature it is partially decomposed. An aqueous 
solution of the salt yields, with test-solution of oxalate of ammonium, a white pre- 
cipitate soluble in hydrochloric, but insoluble in acetic acid. If disulphide of carbon 
be poured into a solution of the salt, then chlorine water added drop by drop, and 
the whole agitated, the disulphide will acquire a yellow or yellowish brown color 
without a violet tint.” U.S. 

Tests. “If diluted sulphuric acid be dropped upon the salt, the latter should not at 
once assume a yellow color (abs. of bromate). If 1 Gm. of the salt be dissolved in 10 
C.c. of water, some gelatinized starch added and then a few drops of chlorine water 
carefully poured on top, no blue zone should make its appearance at the line of 
contact of the two liquids (iodide). Onadding to 1 Gm. of the salt dissolved in 
20 Ce. of water, 5 or 6 drops of test-solution of nitrate of barium, no immediate 
cloudiness or precipitate should make its appearance (sulphate). If a solution of 
the salt be precipitated with an excess of nitrate of silver, the washed precipitate 
for some time shaken with a cold, saturated solution of carbonate of ammonium, and 
the decanted and filtered liquid supersaturated with nitric acid, not more than a 
faint cloudiness, insufficient to produce a precipitate, should appear (limit of chlo- 
ride). On adding to the aqueous solution, first, chloride of ammonium, then test- 
solution of carbonate of ammonium and water of ammonia in slight excess, and 
gently warming, the filtrate separated from the resulting precipitate should not be 
rendered more than faintly turbid by test-solution of phosphate of sodium (limit 
of magnesium). 1 Gm. of the dry salt, when completely precipitated by nitrate 
of silver, yields, if perfectly pure, 1-878 Gm. of dry bromide of silver.” U.S. 

Medical Properties and Uses. Bromide of calcium was proposed by Dr. Ham- 
mond, in 1871, as a substitute for the corresponding salt of potash. It has failed 
to gain much support from the medical profession, but is sometimes employed as an 
adjuvant in epilepsy and hysteria. Its action upon the lower animals has been 
partially investigated by Guttmann (Phila. Med. Times, iv. 361), who finds that 
it acts as a sedative to the nerve-centres, but lacks the depressant cardiac action of 
the bromide of potassium. The dose is half to two drachms (0°95-7'8 Gm.). 


CALCII CARBONAS PRZCIPITATUS. U.S. Precipitated Car- 
bonate of Calcium. 
* Ca CO33 100. (CXL’CI-I CAR-BO'/NAS PRA-CIP-I-TA/TUS.) Ca 0, C02; 50. 


Calcis Carbonas Precipitata, Br.; Calcaria Carbonica Precipitata, P. G.; Carbonas Calcicus 
Precipitatus, Creta Precipitata; Carbonate de Chaux précipité, Craie précipitée, Wr.; Pricipi- 
tirter kohlensauer Kalk, G. 
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A formula for this preparation is found in the Pharmacopeeia of 1870.* 

“ Take of Chloride of Calcium five ounces [avoirdupois]; Carbonate of Soda thirteen 
ounces [avoird.]; Boiling Distilled Water @ sufficiency. Dissolve the Chloride of Cal- 
cium and the Carbonate of Soda each in two pints [ Imperial measure] of the Water ; 
mix the two Solutions; and allow the precipitate to subside. Collect this on a calico 
filter, wash it with boiling Distilled Water until the washings cease to give a pre- 
cipitate with nitrate of silver, and dry the product at the temperature of 212°.” Br. 

The processes do not essentially differ. In each a mutual interchange of princi- 
ples takes place, resulting in the production of chloride of sodium which remains in 
solution, and carbonate of calcium which is deposited, CaCl, +- Na,CO, =: CaCO, + 
2NaCl. Any peculiar advantage of the preparation must depend on the minute di- 
vision of its particles. According to Dr. Bridges, this effect is best obtained by 
employing the solutions at the boiling temperature, a precaution which is observed 
in most processes now. (A. J. P., xvi. 163.) When properly made, it is ‘a very 
fine, white, impalpable powder, permanent in the air, odorless and tasteless, and in- 
soluble in water or alcohol. Wholly soluble in hydrochloric, nitric, or acetic acid 
with copious effervescence. By exposure to a red heat the salt loses carbonic acid 
gas, and the residue has an alkaline reaction. A neutral solution of the salt in 
acetic acid yields, with test-solution of oxalate of ammonium, a white precipitate 
soluble in hydrochloric, but insoluble in acetic acid. On adding to another portion 
of the same solution, first, chloride of ammonium, then test-solution of carbonate of 
ammonium and water of ammonia in slight excess, and gently warming, the filtrate 
separated from the resulting precipitate should not be rendered more than faintly 
turbid by test-solution of phosphate of sodium (limit of magnesium). A solution 
of the salt in hydrochloric acid, freed from carbonic acid gas by heat, should not be 
rendered turbid, when supersaturated with water of ammonia (abs. of aluminium, 
iron, or phosphate).” WS. 

Medical Properties and Uses, [or ordinary use, it probably has no such 
superiority over prepared chalk as to counterbalance its greater expensiveness, but 
it is preferred by some in the preparation of tooth-powders. The dose is from 10 
to 40 grains (0°65-2°6 Gm.) or more. 

Of. Prep. Trochisci Bismuthi, Br. 


CALCIT CHLORIDUM. U.S., Br. Chloride of Calcium. 
Ca Ch3 110°8. (CAL'CT-I CHLO'’RI-DUM.) Ca Cl; 55°4, 
“ Chloride of Calcium, deprived of its water by fusion at a low red heat. It 
should be preserved in well-stopped bottles.” U7. S. 


Calearia Muriatica, Chloridum Calcicum; Muriate of Lime, Hydrochlorate of Lime; Chlorure de 
Calcium, Hydrochlorate de Chaux, F#r.; Chlorcaleium, Salzsaures Kalk, G. 


Chloride of calcium consists of chlorine, united with calcium, the metallic radical 
of lime. It may be readily formed by saturating hydrochloric acid with chalk or 
marble, evaporating to dryness, and heating to redness. The hydrochloric acid, by 
reacting with the lime, forms chloride of calcium and water, the latter of which is dis- 
sipated at a red heat, CaCO, + 2HCl = CaCl, + CO, + H,O. The Br. Pharmaco- 
poeia, after neutralizing the acid with carbonate of calcium, adds a little solution of 
chlorinated lime and slaked lime, filters, evaporates till the chloride becomes solid, 
and, instead of igniting the residue, dries it at about 205° C. (400° F.). 

Properties. Chloride of calcium is in “ colorless, slightly translucent, hard and 
friable masses, very deliquescent, odorless, having a hot, sharp, saline taste, and a 
neutral or faintly alkaline reaction. Soluble in 1:5 parts of water and 8 parts of 
alcohol at 15° C. (59° F.); very soluble in boiling water, and soluble in 1-5 parts 
of boiling alcohol. At a low red heat the salt fuses to an oily liquid which, on 


* “Take of Solution of Chloride of Calcium five pints and a half ; Carbonate of Sodium seventy- 
two troyounces ; Distilled Water a sufficient quantity. Dissolve the Carbonate of Sodium in six 
pints of Distilled Water. Heat this solution and the Solution of Chloride of Calcium, separately, 
to the boiling point, and mix them. After the precipitate has subsided, separate it from the super- 
natant liquid by decantation, and wash it with boiling Distilled Water until the washings cease to 
be affected by a solution of nitrate of silver, Lastly, dry the precipitate on bibulous paper.” U. S. _ 
1870. 
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cooling, solidifies to a mass of the original appearance, entirely soluble in water. 
The aqueous solution yields, with test-solution of oxalate of ammonium, a white 
precipitate, soluble in hydrochloric but insoluble in acetic acid. With test-solution 
of nitrate of silver, it yields a White precipitate soluble in ammonia. The dilute 
aqueous solution should not be precipitated by water of ammonia (aluminium, iron, 
ete.), nor by test-solution of chloride of barium (sulphate). On adding to the 
aqueous solution, first, chloride of ammonium, then test-solution of carbonate of 
ammonium and water of ammonia in slight excess, and gently warming, the filtrate 
separated from the resulting precipitate should not be rendered more than faintly 
turbid by test-solution of phosphate of sodium (limit of magnesium).” U.S. On 
account of its avidity for water, the fused salt is used for drying gases. The crys- 
tallized salt is also very deliquescent, and has the form of colorless, transparent, 
striated, six-sided prisms. The crystals, on exposure to heat, first dissolve in their 
water of crystallization, and after this has evaporated, undergo the igneous fusion. 
With ice or snow they form a powerful frigorific mixture. ‘“ The salt evolves no 
chlorine or hypochlorous acid on the addition of hydrochloric acid, is entirely soluble 
in twice its weight of water, and is not precipitated by lime-water.” Br. Chloride 
of calcium exists in the water of the ocean and of many springs. It is usually as- 
sociated with common salt and chloride of magnesium, from which it is separated 
with difficulty. When crystallized it contains six molecules of water. 

Chloride of calcium is used medicinally in solution only.* 

Pharm. Uses. In preparing Acidum Tartaricum, br.; Aither, Br.; ther Purus, 
Br.; Chloroformum, Br.; Ferrum Redactum, Br. 

Off. Prep. Calcis Carbonas Preecipitata, Br.; Morphize Hydrochloras, Br. 


CALCIT HYPOPHOSPHIS. U.S. Hypophosphite of Calcium. 
Ca Hy (PO2)25 170. (CAL’CI-I HY-PQ-PHOS! PHIS.) CaO, 2HO, PO; 835. 
Calcis Hypophosphis ; Hypophosphite of Lime; Calcaria Hypophosphorosa, Hypophosphis Cal- 

cicus ; Hypophosphite de Chaux, F’r.; Unterphosphorigsaurer Kalk, G. 

Attention has been called to the hypophosphites as a class of salts, in consequence 
of their recommendation by Dr. Churchill, of Paris, in the treatment of phthisis, in 
which they are thought to be useful by furnishing phosphorus to the tissues. One 
of the first papers on their mode of preparation and qualities was communicated 
by Prof. Procter. (See A. J. P., xxx. 118.) Hypophosphorous acid consists of 
one atom of phosphorus, two of oxygen, and three of hydrogen, of which latter, 
however, only one is replaceable by metal. It is, therefore, a monobasic acid. It 
has a strong affinity for oxygen, and acts as a powerful deoxidizing or reducing 
agent, which property it is supposed to owe to the presence of the unreplaceable 
hydrogen atoms, sometimes termed ‘“ aldehydic’ hydrogen. When heated, it is re- 
solved into phosphuretted hydrogen and phosphoric acid. Its salts are generally 
soluble in water and deliquescent, and many of them are soluble in alcohol. They 
are converted into phosphates by heat, with the escape of phosphuretted hydrogen ; 
and some of them are explosive. peat 

Hypophosphite of calcium has attracted most attention, and would meet the views 
of those who wish to supply phosphate of calcium to the system, as the hypophos- 
phorous acid is converted into the phosphoric by its deoxidizing power. ‘To pre- 
pare it Prof. Procter gave the following formula. Slake 4 Ibs. avoird. of lime with 
a gallon of water, add it, in a deep boiler, to 4 gallons of boiling water, and mix 
thoroughly. To the mixture add a pound (avoird.) of phosphorus, and continue 
the boiling, adding hot water from time to time to keep up the measure, until the 
combination is complete, and phosphuretted hydrogen is no longer evolved. It is 
necessary that provision should be made for the escape of the gas, which takes fire 
spontaneously in contact with the air. There are formed in the liquid, phosphate 
and hypophosphite of calcium, the phosphorus having become oxidized at the ex- 
pense of the water, the hydrogen of which has escaped in combination with another 

* Liquor Calcii Chloridi was officinal in Pharm. 1870. A convenient method of making this 


preparation is to dissolve 228 grains of fused chloride of calcium in 1 fluidounce of distilled water 
and filter if necessary. 
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portion of phosphorus, which is therefore lost. The liquid is filtered to separate 
the insoluble phosphate and residuary lime, then concentrated, and refiltered to 
separate the carbonate of calcium formed by the action of the air on a little lime 
held in solution, and lastly evaporated till a pellicle appears; after which the salt 
may be allowed to crystallize by setting the liquid aside, or may be obtained in the 
granular form by continuing the heat, and stirring. The salt should be introduced 
into bottles. 

Hypophosphite of calcium is ‘in colorless or white, six-sided prisms, or thin, 
flexible scales, of a pearly lustre, permanent in dry air, odorless, having a nauseous, 
bitter taste and a neutral reaction. Soluble in 6°8 parts of water at 15° C. (59° F.), 
and in 6 parts of boiling water; insoluble in alcohol. When heated in a dry test- 
tube, the salt decrepitates, gives off water, then evolves spontaneously-inflammable 
phosphoretted hydrogen, leaving a reddish residue which amounts to about 80 per 
cent. The aqueous solution yields, with test-solution of oxalate of ammonium, a 
white precipitate soluble in hydrochloric, but insoluble in acetic acid. Acidified 
with hydrochloric acid and added to excess of test-solution of mercuric chloride, it 
produces a white precipitate of mercurous chloride, and, on further addition, metallic 
mercury separates. 

‘When dissolved in water, the salt should leave no insoluble residue (insoluble 
salts of calcium). The aqueous solution should yield no precipitate with test-solu- 
tion of acetate of lead (soluble phosphate), nor, after being acidulated with nitric 
acid, with test-solution of chloride of barium (soluble sulphate). On adding to the 
aqueous solution, first, chloride of ammonium, then test-solution of carbonate of 
ammonium and water of ammonia in slight excess, and gently warming, the filtrate 
separated from the resulting precipitate should not be rendered more than faintly 
turbid by test-solution of phosphate of sodium (limit of magnesium).” U.S. 

The solubility of hypophosphite of calcium is increased by the addition of hypo- 
phosphorous acid. Tor a method of purifying alkaline hypophosphites, see Journ. 
de Ph. d’ Anvers, 1879, p. 57; WN. &., 1879, p. 142. 

As the soluble salts of mercury, copper, and silver are reduced by the hypophos- 
phites, they are of course incompatible with it in prescriptions. With the hypo- 
phosphite of calcium, all the soluble sulphates and carbonates produce precipitates. 
As the hypophosphites are insoluble in cod-liver oil, they should be dissolved in 
syrup before being added to the oil. (See Syrupus Caleti Hypophosphitis.) 

Medical Properties and Uses. ‘The hypophosphite of calcium has been with 
the other hypophosphites strongly recommended in chronic phthisis, and is still 
much used ; but the weight of testimony appears to be opposed to the first favor- 
able impressions; and, though some cases may have seemed to be benefited, yet 
great care must be taken not to allow a reliance on the hypophosphites to interfere 
with the use of remedies known to be efficient, as cod-liver oil, and supporting 
measures generally. The remedy has also been highly commended in scrofulous 
diseases and in cases of defective nutrition of the nerve centres; but in most of these 
latter cases some direct preparation of phosphorus is probably superior, as it is not 
proven and not probable that the hypophosphites can yield up their phosphorus to 
the nerve centres. The dose of either of the hypophosphites is from ten to thirty 
grains (0°65-1:95 Gm.), three times a day. 

Off. Prep. Syrupus Hypophosphitum. 


CALCII PHOSPHAS PRAECIPITATUS. U.S. Precipitated Phos- 
phate of Calcium. 
Caz (PO.)23 310. (CAL'CI-I PHOS/PHAS PRA-CIP-I-TA’TUS.) 3Ca0, POs; 155. 
Calcis Phosphas, Br.; Phosphate of Calcium; Calcaria Phosphorica, P. G.; Phosphas Calcicus 


Precipitatus; Precipitated Phosphate of Lime; Phosphate de Chaux hydraté, /r.; Phosphor- 
saurer Kalk, G. 


A formula for this preparation was given in the U. 8. Pharmacopoeia of 1870.* 


* “ Take of Bone, calcined to whiteness, and in fine powder, four troyounces ; Muriatic Acid 
eight troyounces ; Water of Ammonia twelve fluidounces, or a sufficient quantity ; Distilled Water 
a@ sufficient quantity. Macerate the Bone in the Acid, diluted with a pint of Distilled Water, until 
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“Take of Bone Ash four ounces [avoirdupois]; Hydrochloric Acid six fluid- 
ounces [Imperial measure]; Water two pints [Imp. meas.]; Solution of Ammonia 
twelve fluidounces, or a sufficiency; Distilled Water a sufficiency. Digest the Bone 
Ash in the Hydrochloric Acid diluted with a pint of Water, until it is dissolved. 
Filter the solution, if necessary ; add the remainder of the Water, and afterwards 
the Solution of Ammonia, until the mixture acquires an alkaline reaction; and, 
having collected the precipitate on a calico filter, wash it with boiling Distilled 
Water as long as the liquid which passes through occasions a precipitate, when 
dropped into solution of nitrate of silver acidulated with nitric acid. Dry the 
washed product at a temperature not exceeding 212°.” Br.* 

This preparation, whatever opinion may be entertained of its real powers, has been 
very properly retained in the U. 8S. Pharmacopeeia, as it is considerably used, and 
is by some much esteemed. One of its more recent uses was to replace carbonate 
of magnesium in the process for medicated waters. Kxperience has shown, however, 
that its insolubility is not as great as supposed, and cotton has been substituted. 

The hydrochloric acid dissolves the phosphate of calcium of the bones, and lets 
it fall, on the addition of ammonia, in a state of minute division. The ablution is 
intended to free it from adhering chloride of ammonium. The salt thus obtained 
is, for the sake’ of distinction, called bone phosphate of calcium. It is “a light, 
white, amorphous powder, permanent in the air, odorless, tasteless, and insoluble 
in water or alcohol. Wholly soluble in nitric or in hydrochloric acid without effer- 
vescence (abs. of carbonate). At an intense heat it is fusible without decomposition. 
A solution of the salt in diluted nitric acid, after being mixed with an excess of 
acetate of sodium, yields a white precipitate with test-solution of oxalate of ammo- 
nium, and a lemon yellow precipitate with test-solution of ammonio-nitrate of silver. 
On dissolving 1 Gm. of the salt in hydrochloric acid, and subsequently adding water 
of ammonia, the salt is precipitated unaltered. The precipitate should yield nothing 
to a boiling solution of potassa (abs. of aluminium), and, when washed and dried, 
should weigh 1 Gm.” WS. 

“Ten grains dissolve perfectly and without effervescence in diluted hydrochloric 
acid, and the solution yields with ammonia a white precipitate, insoluble in boiling 
solution of potash, and weighing ten grains when washed and dried.” Br. 

Medical Uses. In the form of burnt hartshorn, phosphate of calcium formerly 
enjoyed a brief popularity in the treatment of rickets and mollities ossium, in which 
its use seemed to be indicated upon obvious chemical grounds. In 1851, Benecke 
suggested that, as it is essential in animals as well as plants to the formation of cells, 
it might be found useful in certain pathological states of the system characterized 
by defective nutrition, such as the scrofulous affections, and from that time its use 
has gradually become more frequent, and, in connection with other phosphates, as 
those of iron, sodium, and potassium, it has acquired no little reputation in different 
forms of scrofula, mollities ossium, rickets, and even chronic phthisis. It is also 
thought to have proved useful by hastening the union of fractured bones; and 
M. Alphonse Milne-EKdwards is said to have shown, by experiments upon dogs and 
rabbits, that, in these animals, the callus in fractured bones forms more quickly 
under its use than without it. (Med. Times and Glaz., May, 1856, p. 489.) Though 
insoluble in water, it is probably in general dissolved by the gastric liquids, in con- 
sequence of the acid present in them ; but it is best administered in acid solution, and 
is at present very extensively used dissolved in lactic acid and emulsified with cod- 
liver oil. The dose is from ten to thirty grains (0°65-1:95 Gm.). 

Off. Prep. Syrupus Calcii Lactophosphatis. U.S. 


it is dissolved, and filter the solution. Add another pint of Distilled Water, and then, gradually, 
Water of Ammonia, until the liquid acquires an alkaline reaction. Mix the precipitate obtained, 
while yet in the state of magma, with twice its bulk of boiling Distilled Water, and pour the whole — 
upon a strainer. Wash the precipitate with boiling Distilled Water until the washings cease to be 
affected by a solution of nitrate of silver, acidulated with nitric acid. Lastly, dry the precipitate 
with a gentle heat.” U.S. 

* For an apparatus for preparing phosphate of calcium on a large scale, see Journ. de Pharm., 
Sept. 1, 1875, p. 193. 
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CALENDULA. U.S. Calendula. [Marigold.] 
(CA-LEN’DU-LA.) 

“The fresh, flowering herb of Calendula officinalis. Linné. (at. Ord. Com- 
posite.)” U.S. 

Fleurs de Tous les mois, Souci, /’r.; Ringelblume, G. 

Gen. Ch. Flower-head heterogamous, rayed, with the female flowers of the 
ray fertile, in one or two rows, the hermaphrodite of the disk sterile. Involucre 
broad, with linear, acuminate, subequal, often scarious bracts in one or two rows. 
Receptacle flat, naked. Corolla of female flowers ligulate, with the lamina entire or 
three dentate. Hermaphrodite flowers, regular, tubular, with an enlarged limb 
shortly five cut at the apex. Anthers sagittate, with the auricles setaceous-mu- 
cronate or caudate. Style of the hermaphrodite flower undivided. Achenia bare ; 
those of the ray incurved, 2-3 serrate, heteromorphous usually upon the back, or 
everywhere muricate; the outer often elongate, linear, sometimes empty; the in- 
termediate broader, often alate; the interior shorter, more incurved; those of 
the disk thin, smooth, empty. (Bentham & Hooker, Genera Plantarum, ii. 454.) 

Oulendula oficivalis. L. The common marigold of the gardens is too well known 
to need description, other than that of the Pharmacopeeia. | 

Properties. ‘Stem somewhat angular, rough; leaves alternate, thickish, hairy, 
spatulate or oblanceolate, slightly toothed, the upper ones sessile; flower-heads 
nearly two inches (5 em.) broad, the yellow strap-shaped ray-florets in one or sev- 
eral rows, fertile, the achenes incurved and muricate ; odor slightly narcotic; taste 
bitter and saline.” U.S. The odor is much stronger in the fresh than in the dry 
herb, and, on exposure to the sun, the yellow color fades into whitish. Among its 
constituents is a peculiar principle, called calendulin, discovered by Geiger most 
abundantly in the flowers, and considered by Berzelius as analogous to bassorin, 
though soluble in alcohol. French or African Marigold, so called, is very frequently 
substituted for the officinal drug. It is the Tagetes patula DL. and 7. erecta, Lin., 
both of Mexico. The flowers are readily distinguished by the scales of the in- 
volucre being united to form a tube, and by the slender, flattish achenes being 
crowned with a few chaffy or awned scales. The broadly strap-shaped ray-florets 
are toothed, and light or deep orange color sometimes striped with red. 

Medical Properties and Uses. The medical properties of this new officinal 
are probably very feeble, if indeed they be not altogether apocryphal. In the days 
of therapeutic darkness the plant was thought to be antispasmodic, sudorific, de- 
obstruent, and emmenagogue, and was given in low forms of fever, scrofula, jaun- 
dice, amenorrheea, etc. Both the leaves and flowers were used ; but the latter were 
preferred, and were usually administered in the recent state in the form of tea. An 
extract was also prepared, and employed in cancerous and other ulcers, sick stomach, 
etc. The tincture has been used to a considerable extent as an embrocation in 
sprains, bruises, etc., and probably is of as much value as simple alcohol. 


Off. Prep. Tinctura Calendula, U.S. 


CALUMBA. U.S. Calumba. [Columbo.] 


(CA-LUM’BA.) 


“The root of Jateorrhiza Calumba. Miers. (Nat. Ord. Menispermacez.)” U.S. 
“The root, cut transversely and dried, of Jateorrhiza Calumba, Miers ; Cocculus 
palmatus, non D. C.; Steph. and Church. Med. Bot., plate 160.” Br. 

Calumbe Radix, Br.; Radix Colombo, P. G.; Radix Columbo; Colomba, U.S. 1850; Colombo, 


Fr.; Columbowurzel, G.; Columba, /t.; Raiz de Columbo, Sp.; Kalumbo, Port.; Calumb, Mozam- 
bique. 


The columbo plant was long but imperfectly known. Flowering specimens of a 
plant gathered by Commerson, about the year 1770, in the garden of M. Poivre in 
the Isle of France, and sent to Europe with that botanist’s collection, were exam- 
ined by Lamarck, and described under the name of Menispermum palmatum. But 
its original locality was unknown, and it was only conjectured to be the source of 
columbo. In the year 1805, M. Forten, while engaged in purchasing the drug in 
Mozambique, obtained possession of a living offset of the root, which, being taken 
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to Madras, and planted in the garden of Dr. Anderson, produced a male plant, which 
was figured and described by Dr. Berry. From the drawing thus made, the plant 
was referred to the natural family of the Menispermacez ; but, as the female flowers 
were wanting, some difficulty was experienced in fixing its precise botanical posi- 
tion. De Candolle, who probably had the opportunity of examining Commerson’s 
specimens, gave its generic and specific character; but confessed that he was not 
acquainted with the structure of the female flower and fruit. This desideratum, 
however, was supplied by ample drawings sent to England by Mr, Telfair, of Mau- 
ritius, made from plants which were propagated from roots obtained by Captain 
Owen in 1825, while prosecuting his survey of the eastern coast of Africa. The 
plant was first placed in the genus Cocculus, which was separated by De Candolle 
from Menispermum. Subsequently, Mr. J. Miers established a new genus, which 
has been received by botanists, giving to it the name of Jateorrhiza. M. Miers also 
separated his plant specifically from C. palmatus of De Candolle, describing it under 
the name of Jateorrhiza Calumba. ‘This species is now recognized by both the 
U.S. and Br. Pharmacopeeias. But the very careful researches of Mr. Hanbury 
(Pharmacographia, 2d ed., p. 23) have led him to consider the specific differ- 
ences as unimportant and inconstant. These differences are that in J. palmata 
“the lobes at the base of the leaf overlap, and the male inflorescence is nearly gla- 
brous; while in J. Calumba the basal lobes are rounded, but do not overlap, and 
the male inflorescence is setose-hispid.” The plants are probably only varieties of 
one species, and it is almost certain that columbo is derived from each of them. 

Gen. Ch. Sepals 6, in two rows, somewhat unequal, thin. Petals 6, shorter 
than the sepals. Male flowers: Stamens 6, free, with the apex recurved-clavate. 
Anthers unilocular with the apex extrorse, dehiscent by a transverse cleft. Female 
flowers: Carpels 3, with lacerate, reflex stigmata. Drupe ovoid with a subter- 
minal cicatrix of the style. Putamen somewhat concave in its inner face. Seed 
meniscoid; albumen fleshy, ruminate; embryo somewhat curved.  Cotyledons 
laterally bivaricate.” (Bentham and Hooker, Genera Plantarum, 1. 34.) - 

“The plants of this genus, natives of intertropical Africa, are all climbers, distin- 
guished by a very peculiar habit, having very large deeply-lobed leaves, upon very 
long petioles, and clothed with long strigose hairs; their inflorescence is in long 
slender racemes; the fruit is a drupe containing a putamen covered with a dense 
hairy coating imbedded in the fleshy mesoderm.” (Ann. Mag. Nat. Hist., Feb. 1864.) 

Cocculus palmatus. De Cand. Syst. Veg. i. 523; Woodv. Med. Bot. 3d ed., v. 
21; Hooker, Curtis's Bot. Mag., Nos. 2970, 2971. Jateorrhiza palmata. Miers, 
Annals and Mag. of Nat. Hist., Feb. 1864, p. 183. B. & 7. 13. This is a 
climbing plant, with a perennial root, consisting of several fasciculated, fusiform, 
somewhat curved, and descending tubers, as thick as an infant’sarm. ‘The stems, 
of which one or two proceed from the same root, are twining, simple in the male 
plant, branched in the female, round, hairy, and about as thick as the little finger. 
The leaves, which stand on rounded, glandular hairy footstalks, are alternate, dis- 
tant, cordate, with three, five, or seven entire, acuminate, wavy, somewhat hairy 
lobes, and as many nerves, each running into one of the lobes. The flowers are 
small and inconspicuous, and arranged in solitary axillary racemes, which, in the 
male plant, are compound, in the female, simple, and in both, shorter than the leaves. 

Jateorrhiza Culumba. Miers. Br. Pharm.— Cocculus palmatus. Wallich, non De 
Cand.—Menispermum Columba. Roxb. Flor. Ind. This species is characterized 
by “rounded, angularly striate, roughly pilose branches ; broadly orbicular, sinuously 
lobed leaves, with rounded sinuses; the lobes being 5 in number, broadly ovate, 
acute, mucronately acuminate; the basal deeply divaricate and hence broadly cor- 
date; 7 to 9 nerved, opaque above, on both sides furnished with short, adpressed, 
somewhat curved, reddish hairs, beneath, pale, strongly reticulate with prominent 
nerves and veins; the petiole somewhat slender, striate, tortuous, and roughly 
glandular; the racemes axillary, solitary or many; the rachis greatly elongated, 
striate, bristly, with elongated, smooth, divaricate, almost capillary, subflexuous, few- 
flowered branches; the flowers sessile, and almost without bracts.” (Miers. ) 

Both of these so-called species are natives of Mozambique, on the south- 
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eastern coast of Africa, where they grow wild in great abundance in the thick 
forests extending from the sea many miles into the interior. They are not cul- 
tivated. The root is dug up in March, when dry weather prevails. From the 
base of the root numerous fusiform offsets proceed, less fibrous and woody than the 
parent stock. These offsets are separated and cut into transverse slices, which are 
dried in the shade. The old root is rejected. 

Columbo is a staple export of the Portuguese from their dominions in the south- 
east of Africa. It is taken to India, and thence distributed. It was formerly sup- 
posed to be a product of Ceylon, and to have derived its name from Colombo, a city 
of that island, from which it was thought to be exported. It is possible that, when 
the Portuguese were in possession of Ceylon, Colombo may have been the entrepot 
for the drug brought from Africa, and thus have given origin to its name. Some, 
however, consider a more probable derivation to be from the word cealumb, which is 
said to be the Mozambique name for the root. Dr. Christison has been misinformed 
in relation to the cultivation of the true columbo plant in this country. (Dispensa- 
tory, Am. ed., p. 304.) 

Properties. ‘In nearly circular disks, one and one-fifth to two and two-fifths 
inches (3 to 6 cm.) in diameter, yellowish gray, depressed in the centre, with 
two or three interrupted circles of projecting wood-bundles, distinctly radiate in 
the outer portion; fracture short, mealy; odor slight ; taste mucilaginous, slightly 
aromatic, persistently bitter.” U.S. Along with the disks are sometimes a few 
cylindrical pieces an inch or two in length. The cortical portion is thick, of a 
bright yellow, slightly greenish color internally, but covered with a brownish, 
wrinkled epidermis, The interior or medullary portion, which is readily dis- 
tinguishable from the cortical, is light, spongy, yellowish, usually more or less 
shrunk, so that the pieces are thinnest in the centre; and is often marked with con- 


centric circles and radiating lines. Those pieces are to be preferred which have the 


brightest color, are most compact and uniform, and least worm-eaten. The odor of 
columbo is slightly aromatic. The taste is very bitter, that of the cortical much 
more so than that of the central portion, which is somewhat mucilaginous. The 
root is easily pulverized. The powder is greenish, becoming browner with age, and 
deepening when moistened. As it attracts moisture from the air, and is apt to 
undergo decomposition, it should be prepared in small quantities, 

M. Planche analyzed columbo in 1811, and found it to contain a nitrogenous sub- 
stance, probably albumen, in large quantity, a bitter yellow substance not precipi- 
tated by metallic salts, and one-third of its weight of starch. He obtained also a 
small proportion of volatile oil, salts of lime and potassa, oxide of iron, and silica. 
Wittstock, of Berlin, afterwards isolated a principle, which he called colombin. This 
crystallizes in beautiful transparent quadrilateral prisms of the formula C,,H,,O,, is 
without smell, and is extremely bitter. It is but very slightly soluble in water, 
alcohol, or ether, at ordinary temperatures, and yet imparts to these fluids a strongly 
bitter taste. It is more soluble in boiling alcohol, which deposits it upon cooling. 
The best solvent is dilute acetic acid. It is taken up by alkaline solutions, from 
which it is precipitated by acids. It has neither acid nor alkaline properties, and 
its alcoholic and acetic solutions are not affected by the metallic salts, or the infu- 
sion of galls. It is obtained by exhausting columbo by means of alcohol of the 
sp. gr. 0°835, distilling off three-quarters of the alcohol, allowing the residue to 
stand for some days till crystals are deposited, and lastly treating these crystals with 
alcohol and animal charcoal. The mother-waters still contain a considerable quan- 
tity of colombin, which may be separated by evaporating with coarsely powdered 
glass to dryness, exhausting the residue with ether, distilling off the ether, treating 
the residue with boiling acetic acid, and evaporating the solution to crystallization. 

From the researches of Dr, Bodeker it appears that another bitter principle 
exists in columbo, which corresponds in composition and chemical relations with 
berberine, the active principle of Berberis vulgaris, and is assumed to be identical 
with that substance. It was obtained by exhausting columbo with alcohol of 0°889, 
distilling off the alcohol, allowing the residual liquor to stand for three days so as 
to deposit the columbin, evaporating the supernatant liquid together with the aque- 
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ous washings of the colombin to dryness, exhausting the residue with boiling alcohol 
of 0-863, treating the solution thus obtained as the former one, submitting the 
residue to the action of the boiling water, filtering and adding hydrochloric acid, 
collecting the precipitate thus formed on a filter, drying it with bibulous paper, and 
finally, in order to separate adhering acid, dissolving it in alcohol, and precipitating 
with ether. ‘The result was an imperfectly crystalline, bright yellow powder, of a 
disagreeable, bitter taste, supposed to be berberine hydrochlorate. It is stated 
that berberine is present in columbo in much larger proportion than columbin, and 
being freely soluble in hot water and alcohol, while columbin is but slightly so, is 
probably more largely extracted in the ordinary liquid preparations of the root. 
(A. J. P., xx. 322.) A third constituent, columbic acid, was also discovered by 
Bideker. It is yellow, amorphous, nearly insoluble in cold water, but dissolving 
in alcohol and in alkaline solutions. It tastes somewhat less bitter than columbin. 
Bédeker surmises that it may exist in combination with the berberine, and has 
pointed out a connection between the three bitter principles of columbo. If we 
suppose a molecule of ammonia, NH,, to be added to two molecules of columbin, 
C,,H,,0,, the complex molecule thence resulting will contain the elements of ber- 
ae C,,H,,NO,, columbie acid, C,,H,,0,, and water, 3H,O. (Pharmacographia, 
- 20. 

: There can be little doubt that both columbin and berberine contribute to the 
remedial effects of columbo. The virtues of the root are extracted by boiling water 
and by alcohol. Precipitates are produced with the infusion and tincture by infu- 
sion of galls, and solutions of acetate and subacetate of lead; but the bitterness is 
not affected. 

Adulterations. It is said that the root of white bryony, tinged yellow with 
the tincture of columbo, has sometimes been fraudulently substituted for the gen- 
uine root; but the adulteration is too gross to deceive those acquainted with the 
characters of either of these drugs. American columbo, which is the root of Fra- 
sera Walteri, is said te have been sold in some parts of Europe for the genuine. 
Independently of the sensible differences between the two roots (see /rasera), M. 
Stolze, of Halle, states that, while the tincture of columbo remains unaffected by the 
sulphate or sesquichloride of iron, and gives a dirty-gray precipitate with tincture 
of galls, the tincture of frasera acquires a dark green color with the former reagent, 
and is not affected by the latter. (Duncan.) Under the name of co/wmbo wood, 
or false columbo, the wood of Cosctnium fenestratum, a plant of the family of 
Menispermacez, growing in Ceylon, has been imported into England, and oftered 
for sale in the drug market. (P. J. Tr., x. 321, and xii. 185.) 

Medical Properties and Uses. Columbo is among the most useful of the 
mild tonics. Without astringency, with very little stimulating power, and gen- 
erally acceptable to the stomach, it answers admirably as a remedy in simple dys- 
pepsia, and in the debility of convalescence, especially when the alimentary canal 
is left enfeebled. Hence, it is often prescribed in the declining stages of remittent 
fever, dysentery, diarrhea, cholera merbus, and cholera infantum. The absence 
of irritating properties renders it also an appropriate tonic in the hectic fever of 
phthisis, and kindred affections. It has been highly recommended in vomiting, 
unconnected with inflammation of the stomach, as in the sickness of pregnant 
women. It is frequently administered in combination with other tonics, aromatics, 
mild eathartics, and antacids. A favorite remedy of Dr. Geo. B. Wood for the 
permanent cure of a disposition to the accumulation of flatus in the bowels, was 
an infusion made with half an ounce of columbo, half an ounce of ginger, a drachm 
of senna, and a pint of boiling water, and given in the dose of a wineglassful three 
times a day. Columbo is much used by the natives of Mozambique in dysentery and 
other diseases. ( Berry.) It was first introduced to the notice of the profession 
in Europe by Francois Redi, in the year 1685. It is most commonly prescribed 
in the state of infusion. (See Jnfusum Calumbx.) The dose of the powder is 
from ten to thirty grains (0°65-1:95 Gm.), and may be repeated three or four 
times a day. It is frequently combined with powdered ginger, subcarbonate of 
iron, and rhubarb. 
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Off. Prep. Extractum Calumbee, Br.; Extract. Calumbe Fluidum, U. S.; Infu- 
sum Calumbee; Mistura Ferri Aromatica, Br.; Tinctura Calumbee. 


CALX. U.S., Br. Lime. 
Ca O3 56. (CALX.) Ca, 0; 28. 


“ An alkaline earth, (aO, with some impurities, obtained by calcining chalk or 
limestone so as to expel carbonic acid.” Br. 

Calearia Usta, P.G.; Calearia, Calx Viva, Calx Usta, Oxydum Calcicum; Burned Lime; Quick- 
lime; Chaux, Chaux vive, Fr.; Kalk, Gebrannter Kalk, G.; Calce, Jt.; Calviva, Sp. 

Lime, which is ranked among the alkaline earths, is a very important pharma- 
ceutical agent, and forms the principal ingredient in several standard preparations. 
It is a very abundant natural production. It is never found pure, but mostly com- 
bined with acids; as with carbonic acid in chalk, marble, calcareous spar, limestone, 
and shells; with sulphuric acid in the different kinds of gypsum, with phosphoric 
acid in the bones of animals; and with silica in a great variety of minerals. 

Preparation. Lime is prepared by calcining, by a strong heat, some form of the 
native carbonate. The carbonic acid is thus expelled, and the lime remains. When - 
the lime is intended for nice chemical operations, it should be obtained from 
pure white marble or oyster shells. For the purpose of the arts it is procured from 
common limestone, by calcining it in kilns of peculiar construction. When ob- 
tained in this way it is generally impure, being of a grayish color, and containing 
alumina, silica, sesquioxide of iron, and occasionally a little magnesia and oxide of 
manganese. 

The officinal lime of the United States and British Pharmacopccias is the lime of 
commerce, and therefore impure. It may be obtained purer by exposing pure white 
marble, broken into small fragments, in a covered crucible, to a full red heat for three 
hoars, or till the residuum, when slaked and suspended in water, no longer effervesces 
on the addition of hydrochloric acid. 

Properties. Lime is in “hard, white or grayish white masses, gradually attracting 
moisture and carbonic acid gas on exposure to air and falling to a white powder, 
odorless, having a sharp, caustic taste and an alkaline reaction. Soluble in 750 parts 
of water at 15° ©. (59° F.) and in 1300 parts of boiling water; insoluble in alcohol. 
When heated to a white heat, lime is neither fused nor altered. Brought in con- 
tact with about half its weight of water, it absorbs the latter, becomes heated and 
is gradually converted into a white powder (slaked lime). Lime mixed with water 
to a thin milk, should be dissolved by nitric acid with but little effervescence (limit 
of carbonate), and without leaving more than a slight residue of insoluble matter. 
Lime should be preserved in well-closed vessels, in a dry place. Distilled water 
agitated with slaked lime should give the reactions mentioned under Liquor Cal- 
cis.” US, 

Lime is the oxide of calcium, and consists of one atom of calcium 40, and one of 
oxygen 16. Its sp. gr. is 3:08, whilst the hydrate has the sp. gr. 2:078. (Filhol.) 
Its solubility in water is greatly increased by the addition of sugar or glycerin. (See 
Syrupus Calcis.) Jt is distinguished from the other alkaline earths by forming a 
very deliquescent salt (chloride of calcium) by reaction with hydrochloric acid, and 
a sparingly soluble one with sulphuric acid. All acids, acidulous, ammoniacal, and 
metallie salts, borates, alkaline carbonates, and astringent vegetable infusions are 
incompatible with it. 

Medical Properties, Lime acts externally as an escharotic, and was formerly 
applied to ill-conditioned ulcers. The dime ointment of Spender is made by incorpo- 
rating four parts of washed slaked lime with one part of fresh lard and three parts 
of olive oil, previously warmed together. Mixed with potassa, lime forms an offi- 
cinal caustic. (See Potassa cum Calce.) As an internal remedy, it is always admin- 
istered in solution. (See Liquor Calcis.) 

Pharm. Uses. T.iquor Potassee, U.S; Liquor Sode, U.S. 

Of. Prep. Calcis Hydras, Br.; Liquor Calcis, U. S.; Potassa cum Calee, U. 8; 
Syrupus Calcis, U.S. 
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CALX CHLORATA. U.S., Br. Chlorinated Lime. 


(CALX €HLO-RA'TA.) 


CaLx CuLorinata, Pharm. 1870. CHLorIpE oF Limg. ‘“ A compound re- 
sulting from the action of Chlorine upon Hydrate of Calcium, and containing at 
least 25 per cent. of available Chlorine.” U.S. “A product obtained by exposing 
slaked lime to the action of chlorine gas so long as the latter is absorbed.”’ Br. 

‘Chloride of Lime should be preserved in well-closed vessels, in a cool and dry 


place.” U.S. 


Hypochlorite of Lime or Calcium, Oxymuriate of Lime or Calcium, Bleaching Powder; Cal- 
earia Chlorata, P.G.; Chloris Calcicus, Chloruretum Calcis, Calcis Chloridum, Calcii Hypochloris, 
Lat.; Chlorure de Chaux, Poudre de Tennant ou de Knox, Fr.; Chlorkalk, Bleichkalk, G.; 
Cloruro di Calce, Jt. 


This compound was originally prepared and brought into notice as a bleaching 
agent, in 1798, by Tennant, of Glasgow. Subsequently it was found to have valu- 
able properties as a medicine and disinfectant; and, accordingly, it has been intro- 
duced into the United States and British Pharmacopeeias. 

The following is an outline of the process for preparing chlorinated lime on the 
large scale. A rectangular chamber is constructed, generally of silicious sand- 
stone, the joints being secured by a cement of pitch, rosin, and dry gypsum. At 
one end it is furnished with an air-tight door, and on each side with a glass window, 
to enable the operator to inspect the process during its progress. The slaked or 
hydrated lime is sifted, and placed on wooden trays eight or ten fect long, two broad, 
and one inch deep. These are piled within the chamber to a height of five or six 
feet on cross-bars, by which they are kept about an inch asunder, in order to favor 
the circulation of the gas over the lime. The chlorine is generated in a leaden ves- 
sel nearly spherical, the lower portion of which is surrounded with an iron case, 
leaving an interstice two inches wide, intended to receive the steam for the purpose 
of producing the requisite heat. In the leaden vessel are five apertures. The first 
is in the centre of the top, and receives a tube which descends nearly to the bottom, 
and through which a vertical stirrer passes, intended to mix the materials, and fur- 
nished, at the lower end, with horizontal cross-bars of iron, or of wood sheathed with 
lead. The second is for the introduction of the common salt and manganese. The 
third admits a siphon-shaped funnel, through which the sulphuric acid is introduced. 
The fourth is connected with a pipe to lead off the chlorine. The fifth, which is near 
the bottom, receives a discharge-pipe, passing through the iron case, and intended 
for drawing off the residuum of the operation. The pipe leading off the chlorine 
terminates, under water, in a leaden chest or cylinder, where the gas is washed from 
hydrochloric acid. From this intermediate vessel the chlorine finally passes, by 
means of a pretty large leaden pipe, through the ceiling of the chamber containing 
the lime. The process of impregnation generally lasts four days, this time being 
necessary to form a good bleaching powder. If it be hastened, heat will be gener- 
ated, which will favor the production of chloride of calcium, with a proportional 
diminution of chloride of lime. 

The proportions of the materials generally adopted are 10 cwt. of common salt, 
mixed with from 10 to 14 ewt. of manganese dioxide: to which are added, in suc. 
cessive portions, from 12 to 14 ewt. of strong sulphuric acid, diluted before being 
used until its sp. gr. is about 1:65, which is accomplished by adding about one-third 
of its weight of water. In factories in which sulphuric acid is also made, the acid 
intended for this process is brought to the sp. gr. 1:65 only, whereby the expense 
of further concentration is saved. 

Properties. Chlorinated lime is “a white or grayish white, dry, or but slightly 
damp powder, or friable lumps, becoming moist and gradually decomposing on ex- 
posure to air, having a feeble, chlorine-like odor, and a disagreeable, saline taste. It 
is partially soluble in water and in alcohol. On dissolving Chlorinated Lime in 
diluted hydrochloric acid, chlorine gas is given off, and there should not remain more 
than a trifling amount of insoluble matter. Its solution in diluted acetic acid yields, 
with test-solution of oxalate of ammonium, a white precipitate soluble in hydro- 
chloric acid. The aqueous solution quickly destroys the color of a dilute solution 
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of litmus or of indigo.” U.S. When perfectly saturated with chlorine it dissolves 
almost entirely in water. When exposed to heat, it gives off oxygen, and some 
chlorine, and is converted into chloride of calcium. It is incompatible with the 
mineral acids, carbonic acids, and the alkaline carbonates. The acids evolve chlorine 
copiously, and the alkaline carbonates cause a precipitate of carbonate of calcium. 
(See Liquor Sodx Chlorinate.)* ' 

Chlorinated lime is an oxidizing agent, the oxygen being derived from water, the 
hydrogen of which unites with the chlorine to form hydrochloric acid. It has a 
powerful action on organic matter, converting sugar, starch, cotton, linen, and similar. 
substances into formic acid, which unites with the lime. ( W. Bastick.) It also acts 
energetically on the volatile oils, including oil of turpentine, producing chloroform. 
(J. Chautart, Journ. de Pharm., Mars, 1855.) 

Composition. The composition of bleaching powder is represented by the for. 
mula CaOCl,, and it was formerly supposed to be a direct compound of lime with 
chlorine. This view, however, is not consistent with its reactions, for when dis- 
tilled with dilute nitric acid it readily yields a distillate of aqueous hypochlorous 
acid, and when treated with water it is resolved into chloride and hypochlorite of 
calcium, the latter of which may be separated in crystals by exposing the filtered 
solution to a freezing mixture, or by evaporating it in a vacuum over oil of vitriol, 
and leaving the dense frozen mass to thaw upon a filter. A solution of calcium 
chloride mixed with hypochlorite then passes through, and feathery crystals remain 
on the filter, very unstable, but consisting, when recently prepared, of hydrated cal- 
cium hypochlorite, Ca(OCl),4H,0O. These results seem at first sight to show that 
the bleaching powder is a mixture of chloride and hypochlorite of calcium, formed 
according to the equation 2CaO + Cl, = CaCl, + Ca(ClO),; but if this were its 
true constitution, the powder when digested with alcohol ought to yield a solution 
of calcium chloride containing half the chlorine of the original compound, which 
is not the case. Its constitution is, therefore, better represented by the formula 


Ca | at suggested by Dr. Odling, this molecule being decomposed by water into 


chloride and hypochlorite in the manner just explained, and yielding with dilute 
nitric acid or sulphuric acid a distillate containing hydrochloric and hypochlorous 
acids, CaCl(OCl) + 2HNO, = Ca(NO,), + HCl+ HClO. (fowne, 12th ed., p. 
337. 

Those results have also been confirmed recently by Lunge (A. J. P., Dec. 1881, 
p- 608.) 

Impurities and Tests. Chlorinated lime may contain a great excess of lime, 
from imperfect impregnation with the gas. This defect will be shown by the large 
proportion insoluble in water. If it contain much chloride of calcium, it will be 
quite moist, which is always a sign of inferior quality. When long and insecurely 
kept, it deteriorates from the gradual formation of chloride of calcium and earbo- 
nate of calcium. Several methods have been proposed for determining its bleach- 
ing power, which depends solely on the proportion of loosely combined chlorine. 
Walter proposed to add a solution of the bleaching powder to a standard solution 


* Chlorinated lime is constantly becoming weaker on exposure, giving off chlorine or hypochlo- 
rous acid, probably through the influence of the atmospheric carbonic acid, which sets them free 
by combining with the lime. But it would seem that, even when closely confined, it sometimes at 
least gives off gaseous matter, as we have an account of a well-stopped bottle containing it having 
been broken by a violent explosion, without any peculiar exposure to heat. (See A. J. P., 1861, p. 
72.) M. Barreswil has found that the subjection of chlorinated lime to strong pressure greatly 
diminishes the tendency to decomposition. It is rendered in this way as hard as a stone, and may 
be kept long without undergoing change. (Chem. News, No. 58, p. 33.) 

Under the following conditions, it is stated by C. Schrader that good chlorinated lime may be 
prepared which will long retain its strength. 1. The lime used must be free from iron and alumina; 
but the hydrate may contain from 6 to 12 per cent. of moisture without injury. 2. The chlorine 
must be brought slowly in contact with the hydrate. 3. When the hydrate of lime is oversaturated 
with chlorine, decomposition speedily ensues. Hence the hydrate and the hydrochloric acid em- 
ployed must be in due proportion, to be determined by practice. 4. To insure complete saturation, 
there should be free chlorine in the apparatus at the close of the process. By attending to these 
precautions, it is said that a product may be obtained, with from 33 to 35 per cent. of chlorine, and 
losing its strength only at the rate of 3 or 4 per cent. a year. (Jbid., 1863, p. 78.) 
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of sulphate of indigo, in order to ascertain its decolorizing power; but the objec- 
tion to this test is that the indigo of commerce is very variable in its amount of 
coloring matter. Dalton recommended, as a test, to add a solution of the bleach- 
ing powder to one of the sulphate of iron, slightly acidulated with hydrochloric or 
sulphuric acid, until the odor of chlorine is perceived. According to Wittstein 
and Claude, the test of sulphate of iron, which was formerly officinal, is not reliable. 
The present volumetric method, which is based upon that of the British Pharma- 
copeia, is preferred. “If 0-71 Gm. of Chlorinated Lime be mixed with a solution 
of 1:25 Gm. of iodide of potassium in 120 C.c. of water, and 9 Gm. of diluted 
hydrochloric acid be then added, the red-brown liquid should require for complete 
decoloration not less than 50 C.c. of the volumetric solution of hyposulphite of 
sodium.” U.S. 

The following is the test given in the British Pharmacopeia. ‘ Ten grains mixed 
with thirty grains of iodide of potassium, and dissolved in four fluidounces of water, 
produce, when acidulated with two fluidrachms of hydrochloric acid, a reddish solu- 
tion, which requires for the discharge of its color at least 850 grain-measures of 
the volumetric solution of hyposulphite of soda, corresponding to 30 per cent. of 
chlorine liberated by hydrochloric acid.” In this process iodine is separated by the 
chlorine in equivalent quantity, and imparts color to the liquid, which is removed 
by the hyposulphite of sodium, by forming colorless compounds with the iodine ; 
and the quantity required for this purpose measures the quantity of iodine, and 
consequently that of the chlorine present in the chlorinated solution. (See Sodit 
Hyposulphis.) 

Medical Properties and Uses. Chlorinated lime, externally applied, is a desic- 
cant and disinfectant, and has been used with advantage in solution, as an applica- 
tion to ill-conditioned ulcers, burns, chilblains, and cutaneous eruptions, especially 
itch ; as a garglein putrid sore throat ; and as a wash for the mouth to disinfect the 
breath, and for ulcerated gums. Internally, it is stimulant and alterative. It 
has been used to some extent internally, in adynamic dysentery, typhus fever, and 
various other low diseases: it may be considered as therapeutically equivalent to 
ehlorine. The dose internally is from three to six grains (0:2-0:-4 Gm.), dis- 
solved in one or two fluidounces (30-60 C.c.) of water, filtered and sweetened with 
syrup. It should never be given in pills. As it occurs of variable quality, and 
must be used in solution more or less dilute, according to the particular purpose to 
which it is to be applied, it is impossible to give any very precise directions for its 
strength as an external remedy. From one to four drachms of the powder added 
to a pint of water, and the solution filtered, will form a liquid within the limits of 
strength ordinarily required. Tor the cure of itch, M. Derheims has recommended 
a much stronger solution—three ounces of the chloride to a pint of water, the so- 
lution being filtered, and applied several times a day as a lotion, or constantly by 
wet cloths. When applied to ulcers, their surface may be covered with lint dipped 
in the solution. When used as an ointment, to be rubbed upon scrofulous enlarge- 
ments of the lymphatic glands, this may be made of a drachm of the chloride to 
an ounce of lard. Chlorinated lime is less eligible for some purposes than the so- 
lution of chlorinated soda. (See Liquor Sodx Chlorinatz.) 

In consequence of its powers as a disinfectant, chlorinated lime is a very important 
compound in its application to medical police. It possesses the property of preventing 
or arresting animal and vegetable putrefaction, and, perhaps, of destroying pestilential 
and infectious miasms. It may be used with advantage for preserving bodies from 
exhaling an unpleasant odor, before interment, in the summer season. In juridical 
exhumations its use is indispensable; as it effectually removes the disgusting and 
insupportable fetor of the corpse. The mode in which it is applied, in these cases, 
is to envelop the body with a sheet completely wet with a solution, made by adding 
about a pound of the chloride to a bucketful of water. It is employed also for dis- 
infecting dissecting rooms, privies, common sewers, docks, and other places with 
offensive effluvia. In destroying contagion and infection, it appears to be highly 
useful ; and hospitals, almshouses, jails, ships, ete., may be purified by it. In short, 
all places deemed infectious from having been the receptacle of disease, may be more 
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or less disinfected by its use, after having undergone thorough cleansing. It should 
be carefully kept from contact with the air and organic substances, which cause 
rapid loss of chlorine, and the modern method of putting it up for ordinary use in 
hermetically sealed pasteboard boxes is a great convenience. 

Chlorinated lime acts exclusively by its chlorine, which, being loosely combined, 
is disengaged by the slightest affinities. All acids, even the carbonic, disengage it; 
and, as this acid is a product of animal and vegetable decomposition, noxious effluvia 
furnish the means, to a certain extent, of their own disinfection. But the stronger 
acids disengage the chlorine far more readily, and among these, sulphuric acid is the 
most convenient. Accordingly, the powder may be dissolved in a very dilute solu- 
tion of this acid; or a small quantity of the acid may be added to an aqueous solu- 
tion ready formed, if a more copious evolution of chlorine be desired than that which 
takes place from the mere action of the carbonic acid of the atmosphere. 

Chlorinated lime may be advantageously applied to the purpose of purifying offen- 
sive water, a property which makes it invaluable on long voyages. When used for 
this purpose, from one to two ounces of the chloride may be mixed with about sixty- 
five gallons of the water. The water must afterwards be exposed for some time to 
the air, and allowed to settle, before it is fit to drink. | 

Strong insecticide properties have been ascribed to chlorinated lime. Hence it is 
recommended to sprinkle it on vegetables, flowers, fruit-trees, ete., which are apt to 
be attacked by worms and insects. 

Off. Prep. Chioroformum, Br.; Liquor Calcis Chlorate, Br.; Liquor Sode Chlo- 
rate, U.S.; Vapor Chlori, Br. 


CALX SULPHURATA. U.S. Sulphurated Lime. 
(CALX SUL-PHU-RA/TA.) 

“A mixture (commonly misnamed Sulphide of Calcium) consisting chiefly of 
Sulphide of Calcium [CaS ; 72.—CaS; 36] and Sulphate of Calcium (CaSO, ; 136. 
—CaO,SO,; 68], in varying proportions, but containing not less than 36 per cent. 
of absolute Sulphide of Calcium.” U.S. 

“Time, in very fine powder, one hundred parts; Precipitated Sulphur, ninety 
parts. Mix the Lime and Sulphur intimately, pack the mixture with gentle press- 
ure in a crucible so as to nearly fill it, and having luted down the cover, expose 
the crucible for one hour to a low red heat, by means of a charcoal fire so arranged 
that the upper part of the crucible shall be ‘heated first. Then remove the crucible, 
allow it to cool, rub its contents to powder, and at once transfer the latter to small, 
glass-stoppered vials.” U.S. 

It may also be made by decomposing a mixture of three parts of sulphate of calcium 
and one part of charcoal, heated in a crucible to a red heat ; carbonic oxide is formed, 
which combines with the oxygen of calcium sulphate, and calcium sulphide is pro- 
duced, CaSO, + 4CO = CaS + 4CO,. A less convenient method is to pass sulphu- 
retted hydrogen over red hot lime, although if the lime be pure a better product is 
insured. This preparation, which is introduced in the U.S. Pharmacopoeia for the 
first time, is of doubtful utility, particularly in the form in which it is produced 
when made by the officinal process. The amount of sulphide of calcium present must 
vary considerably according to circumstances. The medicinal activity is alone measured 
by the quantity of sulphide in the finished preparation, sulphate of calcium, the other 
constituent, being inert. It is to be regretted that a method of purification was 
not appended. | 

Properties. Sulphurated lime is “a grayish white or yellowish white powder, 
gradually altered by exposure to air, exhaling a faint odor of hydrosulphuric acid, 
having an offensive, alkaline taste and an alkaline reaction. Very slightly soluble 
in water and insoluble in alcohol. On dissolving Sulphurated Lime with the aid of 
acetic acid, hydrosulphuric acid is abundantly given off, and a white precipitate 
(sulphate of calcium) is thrown down. The filtrate yields, with test-solution of 
oxalate of ammonium, a white precipitate soluble in hydrochloric, but insoluble in 
acetic acid.” U.S. 

Test. ‘If 1 Gm. of Sulphurated Lime be gradually added to a boiling solution 
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of 1:25 Gm. of sulphate of copper in 50 C.c. of water, the mixture digested on a 
water-bath for fifteen minutes, and filtered when cold, no color should be imparted 
to the filtrate by 1 drop of test-solution of ferrocyanide of potassium (presence of 
at least 36 per cent. of real sulphide of calcium).” U.S. 

Sulphydrate of calcium is formed when sulphuretted hydrogen is passed into 
milk of lime as long as it is absorbed. It is in the form of a paste of a greenish 
gray color, and exhales a strong odor of sulphuretted hydrogen. 

Medical Properties, It is used as a depilatory, and is applied in a layer on the 
part which is to be deprived of hair. At the end of fifteen minutes it is removed 
with a wet sponge, which at the same time detaches the hairs. On account of this 
preparation giving out sulphuretted hydrogen, it should not be applied near the mouth 
or nose. An impure aqueous solution of sulphide of calcium, necessarily contain- 
ing hyposulphite of calcium from the manner of its preparation, is used with great 
success, in Belgium, in itch, the cure of which it effects in a few hours. It is made 
by boiling together one part of sublimed sulphur, two of lime, and ten of water. 
The liquid is allowed to cool, and the clear part poured off, and kept in well-stopped 
bottles. For an explanation of the reaction which takes place, see Sulphur Precip- 
itatum. The patient, after having been well washed with soap and tepid water in a 
bath, is rubbed over with the liquid, which is allowed to dry on the skin for a quar- 
ter of an hour. A second bath is then taken, which completes the cure. The prep- 
aration, when it dries, leaves on the skin a thin layer of the sulphur compound, 
which destroys the itch insect and its eggs. Sulphide of calcium has been strongly 
recommended by Ringer, Duhring, and other authorities as a remedy for furuncular 
eruptions. It is given in doses of from one-tenth to one-half grain. 


CAMBOGIA. U.S., Br. Gamboge. 
(CAM-BO’GI-A.) 


« A oum-resin obtained from Garcinia Hanburii. Hooker filius. (Nat. Ord. Gut- 
tifere.)” U.S. “A gum-resin obtained from Garcinia Morella (Desrous.), var. pedi- 
cellata.” Br. 

Gambogia, Pharm. 1870; Gomme gutte, Fr.; Gummigutt, G.; Gomma-gotta, Jt.; Gutta gamba, 


Several plants belonging to the natural fumily of Guttiferae, growing in the equa- 
torial regions, yield on incision a yellow opaque juice, which hardens on exposure, 
and bears a close resemblance to gamboge ; but it is only from a particular tree, grow- 
ing in Siam, that the officinal gum-resin is procured.* Formerly the United States 
and all the British Pharmacopeeias ascribed it to Stulagmitis Cambogioides. This 
genus and species were established by Murray, of Gottingen, in 1788, from dried 
specimens belonging to Konig, procured in Ceylon; and, from information derived 
from the same source, it was conjectured by Murray that the tree yielded not only 
the gamboge of Ceylon, but that also collected in Siam. On this authority the Brit- 
ish Colleges made the references alluded to. But it was ascertained by Dr. Graham, 
of Edinburgh, that there is no such plant as Stalagmitis Cambogioides ; the deserip- 
tion of Murray having been drawn up from accidentally conjoined specimens of two 
trees belonging to different genera; one being the Xanthochymus ovalifolius of Rox- 
burgh, and the other, the Hebradendron Cambogioides of Graham. By several bot- 
anists the gum-resin has been ascribed to Garcinia Cambogia, also a tree of Ceylon 
belonging to the Guttiferze, and yielding a yellowish concrete juice ; but a specimen 
of this juice, sent to Edinburgh, was found by Dr. Christison to differ from gamboge 
both in composition and appearance, being of a pale lemon-yellow color. Thus it 
appears that neither of these references is correct; and, besides, the fact seems to 
have been overlooked that commercial gamboge is never obtained from Ceylon, but 
exclusively from Siam and Cochin-China. A gum-resin from Ceylon having been 
found similar in composition to the gamboge of commerce, and the tree which pro- 
duced it having been referred by Dr. Graham to a new genus, and named by him 


* According to observations of Messrs. Baildon and Jamie, gamboge is obtained exclusively 
from the province of Cambodia; the plant being found in no other part of Siam or in Cochin> 
China, (Journ, de Pharm., Juillet, 1874, p. 65.) 
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Hebradendron Cambogioides, the Edinburgh College, in the last edition of its Phar- 
macopeeia, was induced to adopt this Ceylon gamboge as officinal, and to recognize 
the name proposed by Dr. Graham for the tree producing it. But, as this variety 
is never found in western commerce, and exists only in cabinets, or the bazaars of 
India, it scarcely merited a place in an officinal catalogue; moreover the genus He- 
bradendron is not acknowledged by botanists. The H. “Cambogioides i is the Garcinia 
pictoria of Roxburgh ( Flor. Ind., 11. 627), which Sir Joseph Hooker considers to 
be a variety of the G. Morella (Desrous.) ; though Beddome keeps it distinct on ac- 
count of its having the fertile flower bearing “ the staminodes in bundles, and the 
. stigma very small and 4-lobed.” Several years since, Dr. Christison received from 
Singapore specimens of the gamboge plant cultivated in that island, and derived from 
Siam, which proved to be a Garcinia, differing from the G. elliptica of Wallich chiefly 
in having its male flower upon pediccls. More recently Mr. Hanbury obtained from 
the same source numerous specimens of the same plant, and was enabled to confirm 
the statement of Dr. Christison; but he also found that the plant approached very 
near to the Garcinia Morella of Desrousseaux, from which it could be distinguished 
only by its pedicellate flowers. These specimens were afterwards submitted to the 
inspection of Mr. Thwaites in Ceylon, who is perfectly familiar with the Garcinias 
of that island, and were pronounced by him to belong to a variety of G. Morella, 
scarcely differing from the Ceylon plant, except in having pedicelled instead of ses- 
sile flowers. Hence, in the existing editions of the British Pharmacopceias, the 
true Siam gamboge plant is recognized as the Garcinia Morella, var. pedicellata ; 
while the Ceylon product, which never enters English or American commerce, must 
be derived from the other variety, having sessile flowers, and hence designated as 
Garcinia Morella, var. sessile. Sir Joseph Hooker, however, after a careful exam- 
ination of the subject, concludes (Journ. Linn. Soc., xiv. 485) that the var. 
pedicellata is a distinct species, differing from G. Morella not only in having its 
flowers pedicellate, but also its leaves more ovate and much larger, and its fruit 
larger, and has consequently given it a specific name, selecting very properly that 
of the late Mr. Hanbury to commemorate his contributions to pharmaceutical science, 
and his connection with the history of the present plant. 

Gamboge is said to be procured in Siam by breaking off the leaves and shoots of 
the tree, the juice, which is contained in ducts or latex vessels in the bark, issuing 
in drops, and, being received in suitable vessels, it gradually thickens, and at length 
becomes solid. Dr. Jamie, of Singapore, states that incising the trunk and larger 
branches is often practised. The juice is frequently received into the hollow joints 
of the bamboo, and the water expelled by mild continuous heat. In this way the 
so-called pipe gamboge is formed, the contraction during drying causing the cylinders 
to be hollow. The name gummi gutta, by which it is generally known on the con- 
tinent of Kurope, probably originated from the circumstance that the juice escapes 
from the plant by drops. The officinal title was undoubtedly derived from the proy- 
ince of Cambodia, in which the gum-resin is collected. It was first brought to 
Kurope by the Dutch about the middle of the seventeenth century. We import gam- 
boge from Canton and Calcutta, whither it is carried by the native or resident mer- 
chants. There is no difference in the appearance or character of the drug as brought 
from these two ports; an evidence that it is originally derived from the same place. 

Varieties. ‘The best gamboge is in cylindrical rolls, from one to three inches in 
diameter, sometimes hollow in the centre, sometimes flattened, often folded double, or 
agglutinated in masses so that the original form is not always easily distinguishable. 
The pieces sometimes appear as if rolled, but are in general striated longitudinally 
from the impression made by the inner surface of the bamboo. They are externally 
of a dull orange color, which is occasionally displaced by greenish stains, or concealed 
by the bright yellow powder of the drug, slightly adhering to the surface. In this 
form the drug is sometimes called pipe gamboge. Another variety is imported under 
the name of cake or lump gamboge. It is in irregular masses of two or three pounds 
or more, often mixed with sticks and other impurities, containing many air cells, less 
dense, less uniform in texture, and less brittle than the former variety, and breaking 
with a dull and splintery instead of a JOLT: and conchoidal fracture. The worst 
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specimens of this variety, as well as of the cylindrical, are sometimes called by the 
druggists coarse gamboge. They differ, however, from the preceding, only in con- 
taining a greater amount of impurities. Indeed, it would appear, from the experi- 
ments of Christison, that all the commercial varieties of this drug have a common 
origin, and that cake or lump gamboge differs from the cylindrical, only in the 
circumstance that the latter is the pure concrete juice ; while to the former, farinace- 
ous matter and other impurities have been added for the purpose of adulteration. 
The inferior kinds of gamboge may be known by their greater hardness and coarser 
fracture; by the brownish or grayish color of their broken surface, which is often 
marked with black spots; by their obvious impurities; and by the green color 
which their decoction, after having been cooled, gives with tincture of iodine. When 
pure, the. gum-resin is completely dissolved by the successive action of ether and 
water.* 

Properties. The officinal description is as follows. ‘In cylindrical pieces, some- 
. times hollow in the centre, one to two inches (25 to 50 mm.) in diameter, longi- 
tudinally striate on the surface; fracture flattish-conchoidal, smooth, of a waxy 
lustre; orange red, or in powder, bright yellow; inodorous; taste very acrid; the 
powder sternutatory. Gamboge is partly soluble in alcohol and in ether; when trit- 
urated with water, it yields a yellow emulsion, and forms, with solution of potassa, 
an orange red solution, from which, on the addition of hydrochloric acid, yellow resin 
is precipitated. Boiled with water, Gamboge yields a liquid which, after cooling, 
does not become green with test-solution of iodine (abs. of starch).” U.S. From 
the brilliancy of its color, gamboge is highly esteemed as a pigment. It has no 
smell and little taste; but, after remaining a short time in the mouth, produces an 
acrid sensation in the fauces. Its sp. gr. is 1°221. Exposed to heat, it burns with 
a white flame, emitting much smoke, and leaving a light spongy charcoal. It is a 
gum-resin, without volatile oil. Christison has shown that the proportion of gum 
and resin varies in different specimens even of the purest drug. In one experiment, 
out of 1008 parts he obtained 74:2 of resin, 21:8 of gum, and 4°8 of water. The 
gum is quite soluble in water, and of the variety denominated arabin. Fliickiger, 
however, says that the gum is not identical with gum arabic, as its solution does 
not redden litmus, and is not precipitated by neutral acetate of lead, nor by ferric 
chloride, nor by silicate or biborate of sodium. By fusing purified gamboge resin 
with potash, Hlasiwetz and Barth (Ann. Ch. und Pharm., 138, p. 61) obtained acetic 
and other acids of the same series, together with phloroglucin, C,H,(OH),, pyrotar- 
taric acid, C,H,O,, and tsuvitinic acid, C,H,,CH,(COOH),. Gamboge is readily and 
entirely diffusible in water, forming a yellow opaque emulsion, from which the resin is 
very slowly deposited. It yields its resinous ingredient to alcohol, forming a golden 
yellow tincture, which is rendered opaque and bright yellow by the addition of 
water. Its solution in ammoniated alcohol is not disturbed by water. ther dis- 
solves about four-fifths of it, taking up only the resin. It is wholly taken up by 
alkaline solutions, from which it is partially precipitated by the acids. The strong 
acids dissolve it; the solution when diluted deposits a yellow sediment. The color, 
acrimony, and medicinal power of gamboge are thought to reside in the resin. 

Medical Properties and Uses. Gamboge is a powerful, drastic, hydragogue 
cathartic, so very apt to produce nausea and vomiting and much eriping when given 
in the full dose that it is almost never employed except in combination with other 
cathartics. In large quantities it is capable of causing fatal effects, and death has 
resulted from a drachm. The full dose is from two to six grains (0°13-0°4 Gm.), 
which in cases of teenia has been raised to ten or fifteen grains. It may be given 
in pill or emulsion, or dissolved in an alkaline solution. In the dose of five grains 
the resin is said to produce copious watery stools, with little or no uneasiness. If 


* Ceylon gamboge, derived from the Hebradendron Cambogioides of Graham (Cambogia gutta, 
Linn., Garcinia Morella, De Cand., G. pictoria, Roxb.), is procured by incisions, or by cutting 
away a portion of the bark, and scraping off the juice which exudes. The specimens sent to Dr. 
Christison were in flattish or round masses, eight or nine inches in diameter, apparently composed 
of aggregated irregular tears, with cavities which are lined with a grayish and brownish powdery 
incrustation. It resembled coarse gamboge, and was identical in composition. In Ceylon it is 
used as a pigment and purgative. (Christison.) 
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this be the case, it is probable that, as it exists in the gum-resin, its purgative 
property is somewhat modified by the other ingredients. 
Of. Prep. Pilulee Catharticze Composite, U. S.; Pilula Cambogize Comp., Br. 


CAMPHORA. U.S., Br. Camphor. 
Cio Hig O35 152. (CAM’PHO-RA.) Coo Hig O2; 152. 


‘A stearopten derived from Cinnamomum Camphora, F. Nees et Ebermaier 
(Nat. Ord. Lauraceze), and purified by sublimation.” U.S. ‘“ A concrete volatile 
oil, obtained from the wood of Camphora officinarum ; imported in the crude state 
from China and Japan, and purified by sublimation.” Br. 

Camphre, Fr.; Kampher, Kampfer, @.; Canfora, Jt.; Alcanfor, Sp. 

The name of camphor has been applied to various concrete, white, odorous, vola- 
tile products, found in different aromatic plants, and resulting probably from chem- 
ical change in their volatile oil. But commercial camphor is derived exclusively 
from two plants, the Camphora officinarum of Nees or Laurus Cumphora of Lin- 
neeus, and the Dryobalanops Camphora ; the former of which yields our officinal 
camphor, the latter a product much valued in the East, but unknown in the com- 
merce of this country and of Europe. A considerable quantity of camphor, said to 
be identical with the officinal, was a few years since obtained upon the Tenasserim 
Coast, in Farther India, by subliming the tops of an annual plant, abundant in that 
region, and thought to be a species of Blumia. This product, however, does not 
occur in general commerce. (A. J. P., xvi. 56.) The Rev. Mr. Mason, an American 
missionary in Burmah, states that the Chinese.settlers informed him that the same 
plant abounds in China, and that camphor is procured from it there. (Proc. Acad. 
Nat. Sci. Phila., 1851, p. 201.) The following observations apply to the officinal 
camphor. 

Gen. Ch. For characters of genus Cinnamon, see Cinnamomum. The genus 
Camphora as separated by Nees departs from the characters there given, in the seg- 
ments of the perianth being completely deciduous, and failing off completely, leaving 
the berry resting upon the somewhat enlarged cup-shaped or disk-shaped, entire, 
or slightly serrate base or tube. 

Cumphora officinarum. Nees, Laurin. 88; Carson, Ll/ust. of Med. Bot. ii. 29, 
pl. xxiv.— Laurus Camphora. Willd. Sp. Plant. ii. 478.— Cinnamomum Camphora. 
BL. & T. 222. The camphor-tree is an evergreen of considerable size, having the 
aspect of the linden, with a trunk straight below, but divided above into many 
branches, which are covered with a smooth, greenish bark. Its leaves, which stand 
alternately upon long footstalks, are ovate-lanceolate, entire, smooth and shining, 
ribbed, of a bright yellowish green color on their upper surface, paler on the under, 
and two or three inches in length. The flowers are small, white, pedicelled, and 
collected in clusters, which are supported by long axillary peduncles. The fruit is 
a red berry, resembling that of the cinnamon. The tree is a native of China, Japan, 
and other parts of eastern Asia. It has been introduced into the botanical gar- 
dens of Kurope, and is occasionally met with in our own conservatories.* 

The leaves have when bruised the odor of camphor, which is diffused through 
all parts of the plant, and is obtained from the root, trunk, and branches by subli- 
mation. The process is not precisely the same in all places, The following is said 
to be the one pursued in Japan. ‘The parts mentioned, particularly the roots and 
smaller branches, are cut into chips, which are placed with a little water in large 
iron vessels, surmounted by earthen capitals, furnished with a lining of rice-straw. 
A moderate heat is then applied, and the camphor, volatilized by the steam, rises 
into the capital, where it is condensed upon the straw. In China the comminuted 
plant is said to be first boiled with water until the camphor adheres to the stick used 


* The camphor-tree sometimes attains a greatage and an enormous size. A tree seen by Kiimpfer, 
in Japan, in 1691, with a trunk 36 feet in circumference, was in the year 1826 deseribed hy Siebold 
as having a circumference of 50 feet. (Japan as it was and is, by R. Hildreth. Boston, 1855, p. 
337.) Dr. Geo. B. Wood saw a large tree growing in the open air at Naples, and had no doubt that 
it might be readily and perhaps profitably cultivated in the southern parts of our own country, 
and especially in California. 
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in stirring, when the strained liquor is allowed to cool; and the camphor which con- 
cietes, being alternated with layers of earth, is submitted to sublimation. In the 
island of Formosa, where the camphor-tree abounds, the chips are heated in a rough 
still. This is usually composed of a furnace surmounted with a trough or similar 
rude vessel, which is protected by clay. In this reservoir the chips are placed, with 
water upon them, and a perforated board luted upon the top; on this are set earthen 
pots. A fire having been lighted, steam rises through the chips and carries the cam- 
phor with it to deposit it in the pots. The crude camphor is taken to the towns 
in baskets and then put into large vats, with holes in the bottom, through which 
an oil escapes called camphor-oil, much used by the Chinese for medical purposes. 
It is said that of recent years hydraulic pressure is largely substituted for drainage, 
and that the camphor, thus drained, is packed in bags and exported. (P. J. 7r., 
Dec. 1863, p. 280.) 

Commercial History. Camphor, in the crude state, is brought to this country 
chiefly from Canton. It comes also from Batavia, Singapore, Calcutta, and fre- 
quently from London. All of it is probably derived originally from China and Japan. 
T'wo commercial varieties are found in the market. The cheapest and most abundant 
is the Chinese camphor, most of which is produced in the island of Formosa, and 
thence taken to Canton. It comes in chests lined with lead, each containing about 
130 pounds. It is in small grains or granular masses, of a dirty-white color, and 
frequently mixed with impurities. It has occurred in commerce adulterated with 
chloride of ammonium. ‘The other variety is variously called Japan, Dutch, or tub 
camphor, the first name being derived from the place of its origin, the second from 
the people through whom it was infroduced into commerce, and the third from the 
recipient in which it is often contained. It has usually come from Batavia, to which 
port it was taken from Japan. Like the former variety, it is in grains or granular 
masses ; but the grains are larger and of a pinkish color, and there are fewer impu- 
rities, so that it yields a larger product when refined. 

Crude camphor, as brought from the East, is never found in the shop of the 
apothecary. It must be refined before it can be used for medicinal purposes. The 
process for refining camphor was first practised in Europe by the Venetians, who 
probably derived it from the Chinese. It was afterwards transferred to the Dutch, 
who long enjoyed a monopoly of this business; and it is only within a few years 
that the process has been generally known. It is now practised largely in this 
country, and the camphor refined in our domestic establishments is equal to any 
formerly imported. Crude camphor is mixed with about one-fiftieth of quicklime, 
and exposed, in an iron vessel placed in a sand-bath, to a gradually increasing heat, 
by which it is melted, and ultimately converted into vapor, which condenses in a 
suitable recipient.* Refined in this manner, it is usually in the form of large cir- 
cular cakes, one or two inches thick, slightly convex on one side and concave on the 
other, and perforated in the centre. 

Properties. ‘In white, translucent masses of a tough consistence and crystal- 
line structure, readily pulverizable in the presence of a little alcohol, ether, or chloro- 
form. It has the sp. gr. 0-990—0-995, melts at 175° C. (347° F.), boils at 205° C. 
(401° F.), sublimes without residue, and burns with a luminous, smoky flame. It 
has a penetrating odor, and a pungent taste, dissolves readily in alcohol, ether, chloro- 
form, disulphide of carbon, benzin, fixed and volatile oils, and is sparingly soluble in 

* We are informed that the process is conducted in the following manner in some of the labora- 
tories of Philadelphia. The vessels in which the camphor is put are of cast-iron, circular, from 12 
to 15 inches or more in diameter, and 4 inches deep, with perpendicular sides, and a ledge at top, 
on which the cover rests. This consists of sheet-iron, with a hole through the centre about an inch 
in diameter, over which a small hollow cone of sheet-iron is placed loosely. The crude camphor 
mixed with the lime, the object of which is said to be to combine with the moisture present, which 


interferes with the due solidification of the camphor vapor, is placed in the iron vessels described, 


of which from 20 to 50 are arranged in a Jong sand-bath. Heat is then applied until the camphor 
melts, after which it is kept as nearly uniform as possible, so that the vaporation may take place 
regularly, without violent ebullition. The vapor condenses on the lower surface of the lid; and 
care is taken, by the occasional removal of the iron cone, and clearing of the opening by means of 
a knife, to allow the escape of any accidental excess of the vapor. They who desire to see minute 
details as to the mode of refining camphor practised in France, are referred to an article by M. 


Emile Perret, pharmacian at Moret, in the Journ de, Pharm, et de Chimie (Fév. 1868, p. 124). 
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water.” U.S. Camphor has a peculiar, strong, penetrating, fragrant odor; and a 
bitter, pungent taste, with a slight sense of coolness. It is beautifully white and 
pellucid, somewhat unctuous to the touch, brittle, and yet possessed of a tenacity 
which renders its reduction to a fine powder very difficult, unless its cohesion be 
overcome by the addition of a minute proportion of alcohol, ether, chloroform, 
glycerin, essential or fatty oil, or other volatile liquid for which it has an affinity. 
It may be obtained in powder by pulverizing with an equal weight of sugar, by 
precipitating the tincture with water, or by grating and afterwards sifting it,* or 
better yet, by sublimation. The fracture of camphor is shining, and its texture crys- 
talline. Its sp. gr. varies from 0°9857 to 0-996. When thrown in small fragments 
upon water, it assumes singular circulatory movements, which cease upon the addi- 
tion of a drop of oil; and this property has been applied to the detection of grease 
in liquids, a very small proportion of which is sufficient to prevent the movements. 
Its volatility is so great that, even at ordinary temperatures, it is wholly dissipated 
if left exposed to the air. When it is confined in bottles, the vapor condenses on 
the inner surface, and, in large bottles partially filled, sometimes forms, after long 
standing, large and beautiful crystals. It melts at 175° C. (847° F.), boils at 204° 
C. (399-2° F.), and, in close vessels, sublimes unchanged. When allowed to. con- 
crete slowly from the state of vapor, it assumes the form of hexagonal plates. It 
is not altered by air and light. It readily takes fire, burning with a brilliant flame, 
with much smoke, and without residue. Water triturated with camphor dissolves, 
according to Berzelius, not more than 1000th part; which, however, is sufficient to 
impart a decided odor and taste to the solvent. By the intervention of sugar or 
magnesia, a much larger proportion is dissolved. (See Aqua Camphorex.) Carbonic 
acid increases the solvent power of water, as also does the spirit of nitrous ether. 
Ordinary alcohol will take up 75 per cent. of its weight of camphor, which is pre- 
cipitated upon the addition of water. Berzelius states that 100 parts of alcohol, of 
the sp. gr. 0°806, dissolve 120 parts at 10° C. (50° F.). It is soluble without change 
in ether, the volatile and fixed oils, strong acetic acid, and diluted mineral acids, 
and is extremely soluble in chloroform. Nitric acid on prolonged boiling with cam- 
phor oxidizes it into camphoric acid, C,,H,,0,, and camphoronic acid, O,H,,O,. 
Schwanert’s camphresinic acid, O,,H,,0,,. 18, according to Kachler, a mixture of these 
two. Sulphuric acid in the proportion of ten parts to one gives, when heated with 
camphor, an oil isomeric with camphor, boiling at 200° C. (892° F.), and yielding a 
solid camphor when distilled repeatedly over solid caustic potash. Sulphuric acid 
in the proportion of four to one gives with camphor, according to Chautard, a volatile 
product which he ealls camphrene, and to which Schwanert gives the formula 
C,H,,0O. Kachler (Ann. Ch. und Pharm., 164, p. 90) considers, however, that cam- 
phrene is only phorone (a condensation product of acetone) with slight impurities, 
Alcoholic potash solution heated with camphor gives a derivative called campholic 
acid, C,,H,,0,, a white solid, fusing at 95° C. (203° F.), and boiling at 250° C, 
(482° F.). Resins unite with it, forming a soft tenacious mass, in which the odor 
of the camphor is sometimes almost extinguished, and frequently diminished; and 
a similar softening effect results when it is triturated with the concrete oils.| Ex- 

* But the powder thus formed is apt to aggregate on keeping. To obviate this it is recommended 
to rub it up with a minute proportion of carbonate of magnesium, from 10 to 20 grains to the ounce; 
or, as suggested by the late Mr. Henry F. Fish, of New York, by pouring an alcoholic solution of 
camphor into water in which carbonate of magnesium is suspended ; the proportion employed being 
16 ounces of camphor to adrachm of the carbonate, suspended in a gallon of water. The powder is 
allowed to settle on a filter, (A.J. P., Nov. 1870, p. 506.) Another method of accomplishing the 
same object, proposed by Mr. John C. Lowd, is to sublime camphor from a retort into a large cham- 
ber, and collect the powder. (Jbid., March, 1872, p. 112.) 

William F, Simes, of Philadelphia, sublimes camphor on a considerable scale as a preliminary 
process in making compressed camphor. His apparatus consists of a retort, which is connected 
with a large cooling chamber, in which are board partitions with openings alternately above and 
below, for the purpose of compelling the camphor vapor to pass over a circuitous route and come 
in contact with the cool air, which condenses it in very small particles. These collect upon the 
bottom and sides, and it forms, after sifting, a very uniform powder. 

t As this property of camphor may have a bearing, injuriously or otherwise, on pharmaceutical 
processes, it is desirable that the operator, as well as prescriber, should be aware of the degree of 


effect produced by different resinous substances which may be mixed with it. M. Planche has 
found that mixtures, formed by triturating powdered camphor with powdered dragon’s blood, 
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posed to a strong heat, in close vessels, camphor is resolved into carbonic acid gas 
and hydrocarbons, among which cymol is especially to be recognized. 

Camphor, C,,H,,O, and borneol, C,,H,,0,* are classified together as belonging to 
the group called in general camphors, and which occur with the terpenes or essential 


oils, C 


}o H,,, and are to be considered as oxidation products of these latter. 
Borneol is an alcohol, yielding compound ethers when heated to about 200° C. 


guaiac, asafetida, and galbanum, assume, and preserve indefinitely the pilular consistence; with 
benzoin, tolu, ammoniac, and mastic, though at first of a pilular consistence, afterwards become soft 
by exposure to the air; with sagapenum and animé, assume a permanently semi-liquid form; with 
olibanum, opopanax, gamboge, euphorbium, bdellium, myrrh, and amber, remain pulverulent though 
somewhat grumous; and with tacamahac, resin of jalap, sandarace, and resinoid matter of cinchona, 
preserve the form of powder indefinitely. The same experimenter observed that camphor loses its 
odor entirely when mixed with asafetida, galbanum, sagapenum, animé, and tolu ; retains a feeble 
odor with drayon’s blood, olibanum, mastic, benzoin, opopanax, tacamahac, guaiac, and ammoniac ; 
while with the other resinous substances above mentioned, it either has its odor increased, or re- 
tains it without material change. (Journ. de Pharm., xxiv. 226.) 

In mixing camphor with other substances in the form of powder, it is best to first pulverize the 
camphor with the aid of a little alcohol, then to pulverize the other substances together, and lastly 
to mix the two powders gently; much rubbing with the pestle having the effect of consolidating 
the granules of the camphor. ( Procter.) 

* Sumatra Cumphor. Borneo Camphor. Dryobalanops Camphor. Borneol. It has Jong been 
known that a variety of camphor is produced in the islands of Sumatra and Borneo, by a forest 
tree, which remained until a recent period undetermined. It was at length, however, described by 
Colebrook, and is now recognized in systematic works as Dryobalanops Camphora, or D. aromatica. 
It is a very large tree, often exceeding one hundred fect in height, with a trunk six or seven feet 
in diameter, and ranking among the tallest and largest trees in India.* Itis found in Sumatra and 
Borneo, and is abundant on the north-west coast of the former island. The camphor exists in con- 
crete masses, which occupy longitudinal cavities or fissures in the heart of the tree, from a foot toa 
foot and a half long, at certain distances apart. The younger trees are generally less productive 
than the old. The only method of ascertaining whether a tree contains camphor is by incision. 
A party proceed through the forest, wounding the trees, till they find one which will answer their 
purpose; and hundreds may be examined before this object is attained. When discovered, the tree 
is felled and cut into logs, which are then split, and the camphor removed by means of sharp- pointed 
instruments. It is stated that the masses are sometimes as thick as a man’s arm; and that the 
product of a middling-sized tree is nearly eleven pounds; of a large one double that quantity. 
‘Lhe trees which have been wounded and left standing often produce camphor seven or eight years 
afterwards. Mrs. Ida Pfeiffer states, in her Second Journey round the World (Am. ed., p. 183), that 
the camphor is also found in a concrete state under the bark, and is swept down with long brooms. 
The Dryobalanops yields also a fragrant straw-colored liquid, called in the East Indies 011 of cams 
phor, and highly valued as an external application in rheumatism and other painful affections, It 
is said to be found in trees too young to produce camphor, and is supposed to constitute the first 
stage in the development of this substance; as it occupies the cavities in the trunk which are after- 
wards filled with the camphor. It has been stated to hold a large portion of this principle in solu- 
tion; and to yield an inferior variety by artificial concretion ; but this was not true of a specimen 
in the possession of Dr. Christison. A specimen examined by Professor Procter deposited a small 
quantity of the camphor at a temperature near the zero of Fahrenheit. By the action of nitric 
acid, it may be combined with oxygen, and converted into camphor of the same character as that 
deposited by refrigeration, The whole tree is pervaded more or less by the camphor or the oil. 
The wood retains a fragrant smell, and, being on this account less liable to the attacks of insects, 
is highly esteemed for carpenter’s work. The camphor-wood chests, occasionally brought to this 
country from the East Indies, are probably made out of the wood of the Dryobalanops. 

It has been supposed that this variety of camphor is occasionally brought into the markets of 
Europe and America; but this is a mistake; as the whole produce of the islands is engrossed by 
the Chinese, by whom it is so highly valued that it commands at Canton, according to Mr. Craw- 
ford, seventy-cight times, according to Mr. Reeves, one hundred times the price of ordinary cam- 
phor. A specimen which was sent to the late Prof. Joseph Carson from Canton as a curiosity, 
is in tabular plates of the size of a finger nail or smaller, of a foliaceous crystalline texture, white, 
somewhat translucent, of an odor analogous to that of common camphor, and yet decidedly distinct, 
and lessagreeable. It has also a camphorous taste. It is more compact and brittle than ordinary 
camphor; and, though the pieces will often float for a time when thrown on water, yet they sink 
when thoroughly moistened, and deprived of adhering air. According to Dr. Christison, its sp. gr. 
is 1:009. It is easily pulverized without the addition of aleohol. It is, moreover, much less disposed 
to rise in vapor, and to condense on the inside of the bottle containing it; indeed, its value in China 
is largely dependent upon its being less volatile than the ordinary camphor, and hence preferable for 
embalming purposes. Like ordinary camphor, it is fusible, very slightly soluble in water, and freely 
soluble in alcohol and in ether. Its formula is CijoHi80. 


* For a particular description of this tree, see a paper by Dr. W. H. De Vriese, of Leyden, in the A. J. P. 
(xxiv. 329), taken from Hvoker’s Journal of Botany. In this paper it is stated on the authority of Dr. Junghuhn, 
who witnessed the process of collection, that the camphor is deposited in very small quantities, in minute fis- 
sures between the fibres, from which it is scraped off by small splinters of wood, or by the nail; and the thick- 
est and oldest trees seldom yield more than two ounces, This account as to the productiveness of the tree 
differs greatly from that of Colebrook, as stated in the note above. 
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(392° F.) with organic acids. It is a secondary alcohol, and therefore contains the 
group CH.OH linked to a more complex group. Secondary alcohols by oxidation 
yield ketones, by the change of the CH.OH group to CO. Common camphor bears 
this relation to borneol, and is therefore considered as a ketone, although not capable 
of being formed directly from borneol. The action of metallic sodium, however, 
upon common camphor, C,,H,,O0, gives us borneol, C,,H,,0. 

Genuine camphor is said to be sometimes adulterated with the artificial, which may 
be detected by the action of ammonia upon its alcoholic solution, causing a flocculent 
precipitate, which does not redissolve, and the quantity of which is proportionate to 
that of the artificial product in any mixture of the two. (A. J. P., xxxiv. 189.) 
Asa means of distinguishing from the artificial camphor resulting from the re- 
action between the oil of turpentine and hydrochloric acid, Mr. J. W. Bailey 
recommends that a drop of alcohol, holding a little of the camphor to be tested 
in solution, be allowed to evaporate on the slide of a microscope. The crystals 
then formed produced with polarized light beautiful colors, if of natural camphor, 
but not if of the artificial. (Neues Repertorium, xvi. 763, 1867.) 

Medical Properties and Uses, Camphor does not seem to have been known 
to the ancient Greeks and Romans. Europe probably derived it from the Arabians, © 
by whom it was employed as a refrigerant. Much difference of opinion has pre- 
vailed as to its mode of action; some maintaining its immediate sedative influence, 
others considering it as a direct and decided stimulant. Its operation appears to 
be primarily and chiefly directed to the cerebral and nervous systems ; and the cir- 
culation, though usually affected to a greater or less extent, is probably involved, 
for the most part, through the brain. It acts, also, to a certain extent, as a direct 
irritant of the mucous membranes with which it is brought into contact, and ma 
thus in some measure secondarily excite the pulse. The effects of the medicine 
vary with the quantity administered. In moderate doses it produces, in health, 
mental exhilaration, increased heat of skin, and occasional diaphoresis. The pulse 
is usually increased in fulness, but little, if at all, in force or frequency. Ac- 
cording to the experiments of certain L[talian physicians, it has a tendency to the 
urinary and genital organs, producing a burning sensation along the urethra, and 
exciting voluptuous dreams (NV. Am. Med. and Surg. Journ., ix. 442); and these 
experiments have been confirmed by the observations of Dr. Reynolds in a case of 
poisoning by camphor (Brit. Am. Journ. of Med., June, 1846). Cullen, however, 
states that he has employed it fifty times, even in large doses, without having ever 
observed any effect upon the urinary passages. By many it is believed to calm 
irritation of the urinary and genital apparatus, and to possess antaphrodisiae prop- 
erties. In its primary operation it allays nervous disorder, quiets restlessness, and 
produces a general placidity of feeling, and is thus highly useful in certain forms 
of disease attended with derangement of the nervous functions. In larger doses, it 
displays a more decided action on the brain, producing more or less giddiness and 
mental confusion, with a disposition to sleep ; and in morbid states of the system, 
relieving pain, and allaying spasmodic action. In immoderate doses it occasions 
nausea, vomiting, anxiety, faintness, vertigo, delirium, insensibility, coma, and con- 
vulsions, which may end in death. The pulse, under these circumstances, is at first 
reduced in frequeucy and force (Alexander, Experimental Essays, p. 227); but, as 
the action advances, it sometimes happens that symptoms of strong sanguineous 
determination to the head become evident in the flushed countenance, inflamed and 
fiery eyes, and highly excited pulse. (Quarin.) In three cases of poisoning by 
camphor, reported by Schaaf, of Strasburg, the symptoms produced were violent 
and incessant convulsions, paleness and coolness of the surface, vomiting and fre- 
quent micturition, and finally stupor or coma. The patients were children, and the 
youngest, a girl of about eighteen months, died from the effects of the poison, of 
which she took about ten grains. (Monthly Journ. of Med. Sci., Oct. 1850, p. 377.) 
There can be no doubt that camphor is absorbed; as its odor is observed in the 
breath and perspiration, and according to Dr. Reynolds, in the urine also, though 
the contrary has been asserted. 

By its moderately stimulating powers, its diaphoretic tendency, and its influence 
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over the nervous system, camphor is adapted to the treatment of diseases of a typhoid 
character, which combine, with the enfeebled condition of the system, a frequent 
irritated pulse, a dry skiu, and much nervous derangement, indicated by restlessness, 
watchfulness, tremors, subsultus, and low muttering delirium. It is not, however, 
at present much used in serious disease, but is very extensively employed in various 
functional nervous disorders, such as hysteria, dysmenorrhcea, general nervousness, 
and even in nymphomania. It is much used in diarrhcea, in flatulence, spasmodic 
colic, ete., as a local stimulant to the alimentary canal. In some of these cases, 
advantage may be derived from combining it with opium. Camphor has also been 
employed internally to allay the strangury produced by cantharides. 

It is much used locally as an anodyne, dissolved in alcohol, oil, or acetic acid, and 
frequently combined with Jaudanum.* In rheumaticand gouty affections, and various 
internal spasmodic and inflammatory complaints, it often yields relief in this way. 
The ardor urinz of gonorrhoea may be alleviated by injecting an oleaginous solution 
of camphor into the urethra; and the tenesmus from ascarides and dysentery, by 
administering the same solution in the form of enema. Twenty or thirty grains of 
camphor, added to a poultice, and applied to the perineum, allay the chordee which 
is a painful attendant upon gonorrhcea. Its vapor has been inhaled into the lungs 
with benefit in asthma and spasmodic cough; and a lump of it held to the nose is 
said to relieve coryza. It has been employed for the same purpose, and for nervous 
headache, in the form of powder snuffed up the nostrils. It enters into the compo- 
sition of certain tooth-powders. 

Camphor may be given in substance, in the form of bolus or pill, or diffused in 
water by trituration with various substances. The form of pill is objectionable ; as 
in this state the camphor is with difficulty dissolved in the gastric liquor, and, floating 
on the top, is apt to excite nausea, or pain and uneasiness at the upper orifice of the 
stomach. Orfila states that, when given in the solid form, it is capable of producing 
ulceration in the gastric mucous membrane.f The emulsion is almost always pre- 
ferred. This is made by rubbing up the camphor with loaf sugar, gum arabic, and 
water; and the suspension will be rendered more complete and permanent by the 
addition of a little myrrh. Milk is sometimes used as a vehicle, but is objectionable, 
from its liability to become speedily sour. The aqueous solution is often employed 
where only a slight impression is desired. For this purpose, the Aqua Cumphore 
of the U.S. Pharmacopeeia is preferable to the solution made by simply pouring 
boiling water upon a lump of camphor, which is sometimes prescribed under the 
name of camphor tea. When chloroform is not inadmissible, an elegant preparation 
may be made by dissolving camphor in that liquid, in the proportion of two drachms 
of the former to a fluidrachm of the latter, and then mixing the solution with water 
by the intervention of the yolk of an egg. 

The medium dose of camphor is from five to ten grains (0°33-0°65 Gm.) ; but, 
to meet various indications, it may be diminished to a single grair (0-065 Gm.) or 
increased to a scruple (1:3 Gm.). The injurious effects of an overdose are said to 
be best counteracted, after clearing out the stomach, by the use of opium. 

Off. Prep. Aqua Camphorze; Ceratum Plumbi Subacetatis, U. S.; Linimentum 
Aconiti, Br.; Linimentum Belladonne, Br.; Linimentum Camphore ; Linimentum 
Camphorz Comp., Br.; Linimentum Todi, Br.; Linimentum Saponis; Linimentum 
Sinapis Comp., Br.; Linimentum Terebinthine, Br.; Mistura Chloroformi, U. S.; 
Spiritus Camphore ; Tinctura Camphoree Composita, Br.; Tinct. Opii Campho- 
rata, U. S.; Unguentum Hydrargyri Comp., 5r.; Unguentum Plumbi Subacetatis 
Comp., Br. 

* An ointment of camphor may be made by heating three parts, in powder, by means of a water- 
bath, with twelve parts of prepared lard, and stirring the solution thoroughly when it begins to 
thicken on cooling. (P. J. 7'r., July, 1860, p. 41.) M. Parisel recommends, as affording a better 
product, that the powdered camphor and the lard should be mixed, at ordinary temperatures, in a 
thin well-glazed earthen vessel, and allowed to stand for twelve hours, with occasional agitation. 
The solution of the camphor is effected without apparent liquefaction, each molecule being dis- 
solved in the surrounding molecules of the lard. (Journ. de Pharm., Mai, 1860, p. 362.) 

+ There is some difficulty in making a good pilular mass with powdered camphor. Mr. W. H. 


Githens states that this difficulty may be obviated by using soap and honey as excipients. (A. J. P. 
XXXili, 206.) 
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CAMPHORA MONOBROMATA. U.S. Monobromated Camphor. 
Cyr His Br O; 230°8.  (CAM'PHO-RA MON-0-BRO-MA!TA.) Coo His Br O2; 230°8. 
Bromated Camphor, Brominated Camphor, Brom-camphor; Camphre monobromé, Fr.; Mono- 
brom Camphor, G@. 

This substance was discovered in 1861 by Th. Swarts, who prepared it by heat- 
ing bibromide of camphor in a sealed tube to 100° C. It may also be made by 
heating for three hours in a sealed tube, with the water-bath, bromine and camphor 
in the proper chemical proportions. The crystalline mass is washed with water, re- 
crystallized from alcohol after treatment with animal charcoal, washed with an alco- 
holic solution of potassa, then with much water, and finally recrystallized from a 
mixture of alcohol and ether. It is very easy to prepare the monobromide on a 
small scale in this way. There is, however, at all times a very great pressure upon 
the inside of the tube, and the attempt to practise the method upon a large scale is 
very apt to result in shattering the tubes. This has led to numerous experiments 
as to the best method of preparing it. Prof. Maisch (A. J. P., 1872, p. 339) in- 
troduces 4 oz. bromine gradually into a retort, in which 13 oz. camphor have been 
previously placed. In 15 or 20 minutes a brisk reaction will commence. When 
this subsides, 8 or 9 oz. more bromine are to be poured in, in four portions, waiting 
after each addition until the reaction ceases. The liquid in the retort is now to be 
heated to about 132° C. (270° F.), then cooled, and sufficient petroleum benzin 
added to dissolve the crystalline mass. The crystals which are formed on cooling 
may be purified by recrystallization from benzin or hot alcohol. Various modifica- 
tions of this process have been proposed. Prof. J. U. Lloyd (A. J. P., April, 1875) 
directs the addition of water to the camphor and bromine in the retort, and boils 
the mixture for two hours, or until all of the water is evaporated. Then the con- 
tents are poured into a dish and treated with warm alcohol, and allowed to crystal- 
lize, the mother-liquor drained off and recrystallized from hot alcohol. C. C. Keller 
(Schweiz. Wochensch. f. Pharm., 1880, p. 50) uses chloroform (instead of water, as 
proposed by Prof. Lloyd) with the camphor and bromine, and washes the crystals 
with absolute alcohol, crystallizing them finally from an ethereal solution. 300 
parts of camphor yield 340 parts monobromated camphor. 

Properties. ‘‘ Colorless, prismatic needles or scales, permanent in the air and 
unaffected by light, having a mild, camphoraceous odor and taste, and a neutral re- 
action. Almost insoluble in water; freely soluble in alcohol, ether, chloroform, hot 
benzin, and fixed oils; slightly soluble in glycerin. When heated, Monobromated 
Camphor slowly volatilizes; at 65° C. (149° F.) it melts, and may be sublimed at 
a slightly higher temperature. At 274° C. (525° F.) it boils and is completely vola- 
tilized with partial decomposition. If boiled with test-solution of nitrate of silver, 
it is decomposed and yields bromide of silver, amounting to 81:2 per cent. of the 
weight of Monobromated Camphor taken. It is soluble, without decomposition, in 
cold, concentrated sulphuric acid, and will again separate unaltered, if the solution 
be poured into water.” U.S. 

Medical Properties. It was first proposed as a medicine by Professor Deneffe, 
and has been used by various practitioners as a nervous sedative in delirium tremens, 
hysteria, convulsive irritation of teething, sleeplessness, etc. According to the ex- 
periments of Dr. Bourneville (ie Progrés Médical, 1874) and of Dr. Lawson ( 7'he 
Practitioner, Aug. 1874), it produces in mammals muscular weakness, passing into 
paralysis, very decided progressive reduction of temperature, decrease in the respi- 
ration rate, sleep passing into stupor, and finally death. Dr. Bourneville states that 
the vessels of the ear and eyelids in the rabbit are contracted. Its therapeutic action 
resembles, but is not identical with, that of other bromides; in the experience of Dr. 
H. C. Wood, it has seemed to be of especial value in spermatorrheea. It is not 
safe to give it too freely, as in some cases its ingestion has been followed by epi- 
leptiform convulsions. The dose of it is 5 grains (‘33 Gm.),* given in pill or emul- 

* Elixir of Monobromated Camphor is proposed by Munday (P. J. Tr., March 3, 1877). Mono- 
bromated camphor 3 parts, alcoho] (90 per cent.) 120 parts, orange-flower water 80 parts, glycerin 
100 parts. Mix the alcohol and glycerin; dissolve the monobromated camphor by the use of a 


gentle heat, and add the orange-flower water. Thissolution contains 1 per cent of monobromated 
camphor, 
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sion, and repeated every hour for 2 or 3 doses if necessary. The emulsion may be 
made by dissolving it in six times its weight of expressed oil of almonds, and then 
forming an emulsion with gum and water in the usual manner. 


CANELLZZ ALBA CORTEX. Br. Canella Alba Bark. 
(CA-NEL'LH AL'B COR'TEX.) 

Canella, U. S., 1870. Canelle blanche, F'r.; Weisser Zimmt, Canell, Weisser Canel, @.; Canella 
bianca, /t.; Canela blanca, Sp. 

Gen. Ch. Calyx three-lobed. Petals five. Anthers sixteen, adhering to an urceo- 
late nectary. Berry one-celled with two or four seeds. Willd. (Nat. Ord. Canel- 
laceze. ) 

Cunella alba. Willd. Sp. Plant. ii. 851; Carson, Idlust. of Med. Bot. i. 24, pl. 
16; B. and 7. 26. This is the only species of the genus. It is an erect tree, 






Showing raphides of calcium oxalate in the liber- 


rising sometimes to the height of fifty feet, 
branching only at the top, and covered with 
a whitish bark, by which it is easily distin- 
guished from other trees in the woods where 
foes it grows. The leaves are alternate, petiolate, 
ES oblong, obtuse, entire, of a dark green color, 
thick and shining like those of the laurel, 
and of asimilar odor. The flowers are small, 
of a violet color, and grow in clusters upon 
divided footstalks, at the extremities of the 
branches. The fruit is an oblong berry, con- 
taining one, two, or three black, shining seeds. 
Canella alba is a native of Florida, the Bahama Islands, and also of Jamaica and 
other West India islands. The bark of the branches, which is the part employed in 
medicine, is loosened and deprived of its epidermis by beating. After removal from 
the tree it is dried in the shade. It comes to us in pieces partially or completely 
quilled, occasionally somewhat twisted, of various sizes, from a few inches to two 
feet in length, from half a line to two or even three lines in thickness, and, in the 
quill, from half an inch toan inch and a half in diameter. It enters commerce 
solely from the Bahamas, where it is known as cinnamon bark, or as white wood 
bark. 

Properties. Canella is of a pale orange yellow color externally, yellowish white 
on the inner surface, with an aromatic odor somewhat resembling that of cloves, 
and a warm, bitterish, very pungent taste It is brittle, breaking with a short frac- 
ture, and yielding, when pulverized, a yellowish white powder. Boiling water ex- 
tracts nearly one-fourth of its weight; but the infusion, though bitter, has compara- 
tively little of the warmth and pungency of the bark. It yields all its virtues to 
alcohol, forming a bright yellow tinc ure, which is rendered milky by the addition 
of water. By distillation with water it affords a large proportion ofa yellow or red- 
dish, fragrant, and very acrid volatile oil. It contains, moreover, according to the 
analysis of MM. Petroz and Robinet, mannite, a peculiar very bitter extractive, 
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resin, gum, starch, albumen, and various saline substances. Meyers and Reiche ob- 
tained twelve drachms of the volatile oil from ten pounds of the bark. »They found 
it to consist of four different oils, the first being identical with the eugenol or eugenic 
acid of oil of cloves; the second is closely allied to the chief constituent of cajeput 
oil; the other oils require further examination. The bark yielded to Fliickiger 0-74 
per cent. of oil. Meyers and Reiche also obtained 8 per cent. of mannite and 6 per 
cent. of ash, chiefly calcium carbonate. (Pharmacograph., 2d ed., p. 75.) Canella 
has been sometimes confounded with Winter’s bark, from which, however, it differs 
both in sensible properties and composition. (See Wintera.) 
Medical Properties and Uses. Canella is possessed of the ordinary properties 
of the aromatics, acting as a local stimulant and gentle tonic, and producing upon 
the stomach a warming cordial effect, which renders it useful as an addition to tonic 
or purgative medicines, in debilitated states of the digestive organs. It is scarcely 
ever prescribed except in combination. In the West Indies it is employed by the 
negroes as a condiment, and has some reputation as an antiscorbutie. 


Off. Prep. Vinum Rhei, Br. 
CANNABIS AMERICANA. American Cannabis. 


(CAN'NA-BIS A-MER-J-CA’NA.) 


“Cannabis sativa, Linné (Nat. Ord. Urticacese, Cannabinese), grown in the 
Southern United States, and collected while flowering.” U.S. 


American Hemp, U.S. 1870; Chanvre américain, /r.; Amerikanischer Hanf, G. 


CANNABIS INDICA. U.S., Br. Indian Cannabis. 
(CAN’NA-BIS IN/DI-CA.) 


“The flowering tops of the female plant of Cannabis sativa, Linné (Wat. Ord. 
Urticaceze, Cannabineze), grown in the East Indies.” U.S. “The dried flowering 
tops of the female plants of Cannabis sativa. That which is grown in India, and 
from which the resin has not been removed, is alone to be employed.” Br. 

Hemp, Indian Hemp; Herba Cannabis Indice, P.G.; Chanvre Indien, /’r.; Indischer Hanf, G. 

Gen. Ch. MALE. Calyz five-parted. Stamens five. FEMALE. Calyx one-leaved, 
rolled up. Styles two. Lindley. 

‘Cannabis sativa. Linn. Sp. Plant. 1457 ; Griffith, Med. Bot. p. 572; B. and T. 
231. Hemp is an annual plant, from four to eight feet or more in height, with an 
erect, branching, angular stem. The leaves are alternate or opposite, on long, lax 
footstalks, roughish, and digitate, with linear-lanceolate, serrated segments. The 
stipules are subulate. The flowers are axillary; the male in long, branched, droop- 
ing racemes; the female in erect, simple spikes. The stamens are five, with long 
pendulous anthers ; the pistils two, with long, filiform, glandular stigmas. The fruit 
is ovate and one-seeded. The whole plant is covered with a fine pubescence, scarcely 
visible to the naked eye, and is somewhat viscid to the touch. ‘The hemp plant of 
India, from which the drug is derived, has been considered by some as a distinct 
species, and named Cannabis Indica; but the most observant botanists, upon com- 
paring it with our cultivated plant, have been unable to discover any specific differ- 
ence. It is now, therefore, regarded merely as a variety, and is distinguished by the 
epithet Jndica. Dr. Pereira states that, in the female plant, the flowers are some- 
what more crowded than in the common hemp; but that the male plants in the two 
varieties are in all respects the same. It is unfortunate that the name of Jrdian 
hemp has been attached to the medicinal product; as, in the United States, the same 
name has long been appropriated to Apocynum cannabinum, and some confusion 
has hence arisen. 

The American and true Indian hemp are respectively described as follows in the 
present edition U.S. P. 

“Stem about :six feet (2 m.) high, rough ; leaves opposite below, alternate above, 
petiolate, digitate; the leaflets linear-lanccolate, serrate; dicecious, the staminate 
flowers in pedunculate clusters forming compound racemes; the pistillate flowers 
axillary, sessile and bracteate; odor heavy ; taste bitter, slightly acrid.” U.S. 


PART I. Cannabis Indica. 339 


“ Branching, compressed, brittle, about two inches (5 em.) long, with a few 
digitate leaves, having linear-lanceolate leaflets, and numerous, sheathing, pointed 
bracts, each containing two small, pistillate flowers, sometimes with the nearly ripe 
fruit, the whole more or less agglutinated with a resinous exudation. It has a 
brownish color, a peculiar, narcotic odor, and a slightly acrid taste.” U.S. 

C. sativa is a native of the Caucasus, Persia, and the hilly regions in the north 
of India. It is cultivated in many parts of Kurope and Asia, and largely in our 
Western States. It is from the Indian variety exclusively that the medicine was 
formerly obtained; the heat of the climate in Hindostan apparently favoring the 
development of its active principle.* Dr. H. C. Wood having obtained a parcel 
of the male plant from Kentucky, made an alcoholic extract of the leaves and tops, 
and, upon trying it on the system, found it effective in less than a grain, and, hav- 
ing inadvertently taken too large a dose, experienced effects which left no doubt of 
the powers of the medicine, and of the identity of its influence with that of the 
Indian plant. How far the female tops might have the same effect is left uncertain ; 
but, if we are to judge from analogy with the Indian plant, they would be preferable 
to the male. (Proc. Am. Philos. Soc., vol. xi. p. 226) The results obtained by Dr. 
Wood were so decisive that, at the 1870 revision of our Pharmacopeeia, the Ameri- 
can plant and an extract were introduced into the materia medica catalogue; but 
none of the extract has been made for commercial purposes, and in the present 
Pharmacopeeia, Extractum Cannabis American has been dropped. 

The seeds, though not now officinal, have been used in medicine. They are about 
the eighth of an inch long, roundish-ovate, somewhat compressed, of a shining ash- 
gray color, and of a disagreeable, oily, sweetish taste. They yield by expression 
about 20 per cent. of a fixed oil, which has the drying property, and is used in 
the arts. They contain also uncrystallizable sugar and albumen, and when rubbed 
with water form an emulsion, which may be used advantageously in inflammations 
of the mucous membranes, though without narcotic properties. They are much 
used as food for birds, which are fond of them. They are generally believed to be 
in no degree poisonous; but M. Michaud relates the case of a child, in which seri- 
ous symptoms of narcotic poisoning occurred after taking a certain quantity of them. 
It is probable that some of the fruit eaten by the child was unripe; as, in this state, 
it would be more likely to partake of the peculiar qualities of the plant itself. 
(Annuaire de Thérap., 1860, p. 159.) 

In Hindostan, Persia, and other parts of the East, hemp has long been habitually 
employed as an intoxicating agent. The parts used are the tops of the plant, and 
a resinous product obtained from it. The plant is cut after flowering, and formed 
into bundles from two to four feet long by three inches in diameter, which are sold 
in the bazaars under the name of gunjuh. The hashish of the Arabs is essentially 
the same. The name bang is given to a mixture of the larger leaves and capsules 
without the stems. There is on the surface of the plant a resinous exudation to 
which it owes its clammy feel. Men clothed in leather run through the hemp fields, 
brushing forcibly against the plants, and thus separating the resin, which is subse- 
quently scraped from their dress, and formed into balls. These are called churrus. 
In these different states of preparation, the hemp is smoked like tobacco, with which 


* On a visit to the botanical garden of Edinburgh, in the autumn of 1860, Dr. George B. Wood 
saw a full-grown specimen of Cannabis sativa, and was surprised to find that it was only about four 
feet high, had little or no odor, and was scarcely adhesive when handled. If this is the general 
character of the hemp plant in the north of Europe, it is not surprising that it should be destitute 
of the medicinal properties of the Indian plant. In Philadelphia, the plant attains a height usu- 
ally of six or eight feet, has a decided narcotic odor, and exudes so much of its peculiar resin as 
to be very adhesive to the fingers. It is highly probable, therefore, that the hemp plant grown 
in this country might be advantageously used in medicine. On this occasion Dr. Christison in- 
formed Dr. Geo. B. Wood, from information he had received from India, that the plant there culti- 
vated in the hot plains does not yield hashish satisfactorily ; but that this product is chiefly if not 
exclusively obtained from it in the hilly regions. He said, moreover, that the story of the natives 
running through the hemp fields and collecting the resin on their clothing, from which it is after- 
wards scraped, is, if not quite untrue, at least apocry phal. He had been informed that the real 
mode of gathering it is to rub the hemp-tops between the hands, and, when the palms and fingers 
are sufficiently loaded with the resin, to scrape it off. It is possible, however, that different 
methods may be followed in different localities. . 
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it is said to be frequently mixed. An infusion or decoction of the plant is also 
sometimes used as an exhilarating drink. 

The imported medicinal resin or extract of hemp, directed by the U.S. Pharma- 
copeeia of 1860, is made by evaporating a tincture of the dried tops. Dr. O’Sbaugh- 
nessy directs it to be prepared by boiling the tops of the gunjah in alcohol until all 
the resin is dissolved, and evaporating to dryness by means of a water-bath. Mr. 
Robertson, of the Calcutta Medical College, prepares it by passing the vapor of 
boiling alcohol from the boiler of a still into the dried plant contained in a convenient 
receptacle, and evaporating the condensed liquor by a heat not exceeding 65°6° C. 
(150° F.). The Messrs. Smith, of Edinburgh, obtained a purer resin by the follow- 
ing process. Bruised gunjah is digested, first in successive portions of warm water, 
till the expressed liquid comes away colorless; and afterwards, for two days with a 
moderate heat, in a solution of carbonate of sodium, containing one part of the salt for 
two of the dried herb. It is then expressed, washed, dried, and exhausted by percola- 
tion with alcohol. The tincture, after being agitated with milk of lime containing 
one part of the earth for twelve of the gunjah used, is filtered; the lime is precipi- 
tated by sulphuric acid; the filtered liquor is agitated with animal charcoal, and 
again filtered ; most of the alcohol is distilled off, and to the residue twice its weight 
of water is added; the liquor is then allowed to evaporate gradually; and, finally, 
the resin is washed with fresh water until it ceases to impart a sour or bitter taste 
to the liquid, and is then dried in thin layers. Thus obtained, it retains the odor 
and taste of the gunjah, of which 100 pounds yield 6 or 7 of the extract. Much 
of the commercial extract is very impure, and is but partially soluble in alcohol. 

Under the name of Extractum Cannabis Purificatum, the U.S. Pharmacopeeia 
of 1860 directed a preparation made by evaporating a tincture of the crude extract, 
which, from its greater uniformity of strength, was preferable for prescription. The 
British Pharmacopeeia directs the Extract of Indian Hemp to be prepared by 
macerating an avoirdupois pound of the dried tops of the hemp, in coarse powder, 
in four Imperial pints of rectified spirit, for seven days, then expressing, and evapo- 
rating to the proper consistence. From this a tincture is ordered to be prepared. 

Properties. Fresh hemp has a peculiar narcotic odor, which is said to be capable 
of producing vertigo, headache, and a species of intoxication. It is much less in 
the dried tops, which have a feeble bitterish taste. According to Dr. Royle, churrus 
is when pure of a blackish gray, blackish green, or dirty olive color, of a fragrant 
and narcotic odor, and a slightly warm, bitterish, and acrid taste. Schlesinger 
found in the leaves a bitter substance, chlorophyll, green resinous extractive, color- 
ing matter, gummy extract, extractive, albumen, lignin, and salts. The plant also 
contains volatile oil in very small proportion, which probably has narcotie properties. 
The resin obtained by T. & H. Smith, of Edinburgh, in 1846, is probably the active 
principle, and has received the name of cannabin. It is neutral, soluble in alcohol 
and ether, and separable from the alcoholic solution by water as a white precipitate. 
Martino (NV. Rep. Pharm., 4, p. 529) obtained a resin fusing at 68° C. (154:4° F.), 
easily soluble in alcohol, ether, and volatile oils, difficultly soluble in aqueous alkalies 
and acids. By oxidation with nitric acid a product is formed, oxycannabin, C,,H,, 
H,0,, which, after purifying, is white and crystalline. Preobraschensky (Pharm. Zeit. 
J. Russl., 1876, p. 705) believes that cannabis Indica contains the alkaloid nicotine; 
this has, however, not been confirmed, and is hardly probable, because the physio- 
logical actions of the two drugs differ very greatly. The taste of cannabin is warm, 
bitterish, acrid, somewhat balsamic, and its odor fragrant, especially when heated. 
From the effects on the system of the exhalations from fresh hemp, it was a very 
probable supposition that the plant owed its medical properties, in part at least, to a 
volatile principle. By repeated distillation of the same portion of water from rela- 
tively large quantities of hemp renewed at each distillation, M. J. Personne obtained 
a volatile oil, of a stupefying odor, and an action on the system such as to dispose 
him to think that it was the active principle of the plant. As the water distilled 
was strongly alkaline, he supposed that this volatile principle might be a new alka- 
Joid ; but the alkaline reaction was found to depend on ammonia; and the liquid 
obtained proved to be a volatile oil, lighter than water, of a deep amber color, a strong 
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smell of hemp, and composed of two distinct oils, one colorless, with the formula 
C,,H,,, the other a hydride of the first, C,,H,,, which was solid, and separates from 
alcohol in plate-like crystals. For the former M. Personue proposes the name of can- 
nabene. When this is inhaled, or taken into the stomach, a singular excitement 
is felt throughout the system, followed by a depression, sometimes amounting to 
syncope, with hallucinations which are generally disagreeable, but an action on the 
whole slighter and more fugitive than that of the resin. 

Medical Properties, Extract of hemp is a powerful narcotic, causing exhilara- 
tion, intoxication, delirious hallucinations, and, in its subsequent action, drowsiness 
and stupor, with little effect upon the circulation. It is asserted also to act as a 
decided aphrodisiac, to increase the appetite, and occasionally to induce the catalep- 
tic state. In overdoses it may produce poisonous effects. In morbid states of the 
system, it has been found to cause sleep, to allay spasm, to compose nervous disqui- 
etude, and to relieve pain. In these respects it resembles opium; but it differs 
from that narcotic in not diminishing the appetite, checking the secretions, or con- 
stipating the bowels. It is much less certain in its effects ; but may sometimes be 
preferably employed, when opium is contraindicated by its nauseating or consti- 
pating effects, or its disposition to produce headache, and to check the bronchial 
secretion. The complaints in which it has been specially recommended are neural- 
gia, gout, rheumatism, tetanus, hydrophobia, epidemic cholera, convulsions, chorea, 
hysteria, mental depression, delirium tremens, insanity, and uterine hemorrhage. It 
has been found to cure obstinate intermittent fever, given before the paroxysm. 
Dr. Alexander Christison, of Edinburgh, affirms that it has the property of hasten- 
ing and increasing the contractions. of the uterus in delivery, and has employed 
it with advantage for this purpose. It acts very quickly, and without anesthetic 
effect. It appears, however, to exert this influence ouly in a certain proportion of 
eases. (Hd. Month. Journ. of Med. Sci., xiii. 117, and xv. 124.) The strength of 
the extract varies much as found in commerce, and therefore no definite dose 
can be fixed. When it is of good quality, half a grain ora grain (0:03—0:065 Gm.) 
will affect the system. The Messrs. Smith found two-thirds of a grain (0:04 Gm.) 
of their extract to produce powerful narcotic effects. In some instances it will be 
necessary to give as much as ten or twelve grains (0:65-0:80 Gm.) of the im- 
ported extract; and half an ounce (15°5 Gm.) of it has been taken without sensible 
effect. The proper plan is to begin with one-quarter or half a grain (0°016-0-03 
Gm,), repeated at intervals of two, three, or four hours, and gradually increased 
untii its influence is felt, and the strength of the parcel employed is thus ascertained. 
Afterwards the dose will be regulated by the ascertained strength; but, should a 
new parcel be employed, the same caution must be observed as to the commencing 
dose. A tincture is prepared by dissolving an ounce of the extract in a pint (Imp. 
meas.) of alcohol. A dose of this, equivalent to a grain of the extract, is about 
twenty minims (1-25 C.c.), or forty drops. Dr. O'Shaughnessy gave ten drops 
(0-6 C.c.) every half hour in cholera, and a fluidrachm (3°75 C.c.) every half hour 
in tetanus As the resin is precipitated by water, the tincture should be adminis- 
tered in mucilage or sweetened water. Alarming effects have been produced by 
overdoses. 

Off. Prep. Eixtractum Cannabis Indice, U. S.; Tinctura Cannabis Indice, U.S., 
Br.; Extractum Cannabis Indice Fluidum, 7 S. 
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(CAN'THA-RIS.) 


“Qantharis vesicatoria. De Geer. (Class, Insecta; Order, Coleoptera.) Can- 
tharides should be kept in well-closed vessels, containing a little camphor.” U.S. 


“ Cantharis vesicatoria.” Br. | 
Cantharides, P.G.; Muscze Hispanice ; Cantharides, Cantharide, Fr.; Spanische Fliege, Kan- 
tharide, Canthariden, @.; Cantarelie, /t.; Cantharidas, Sp. . k 
The term Cantharis was employed by the ancient Greek writers to designate many 
coleopterous insects or beetles. Linnzeus gave the title to a genus not including the 


officinal blistering insect, and placed this in the genus Melvé, which, however, has 
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been since divided into several genera. Geoffrey made the Spanish fly (beetle) * the 
prototype of a new one called Cantharis, substituting Cicindela as the title of the 
Linnzean genus. Fabricius altered the arrangement of Geoffrey, and substituted 
Lytta for Cantharis as the generic name. The former was adopted by the London 
College, and at one time was in extensive use; but the latter, having been restored 
by Latreille, is now recognized in the British and American Pharmacopeeias, and is 
universally employed. By this naturalist the vesicating insects were grouped in a 
small tribe, corresponding very nearly with the Linnean genus Meloé, and distin- 
guished by the title Cuntharide. This tribe he divided into eleven genera, among 
which is Cantharis. Two others of these genera, Meloé properly so called, and My- 
labris, have been employed as vesicatories. Mylabris cichorvi is thought to be one 
of the insects described by Pliny and Dioscorides under the name of cantharides, 
and is to this day employed in Italy, Greece, the Levant, and Egypt; and another 
species, Mf. pustulata, is used for the same purpose in China. Mr. W. R. Warner 
has found 500 parts of M. cichorit to yield 2:13 parts of cantharidin, which some- 
what exceeds the yield of Spanish flies (A. J. P., xxvili. 195); and R. Wolff has 
obtained by ethereal extraction more than 4 parts of cantharidin in 500 of the 
Lytta aspersa of Buenos Ayres. The M. cichorii has been recently imported to 
some extent under the name of Chinese blistering fly. It is black, with the pow- 
der blackish gray and free from shining particles. Meloé proscarabzus and M. 
majalis have been occasionally substituted for cantharides in Kurope, and M. trian- 
theme is used in the upper provinces of Hindostan. Several species of Cantharis, 
closely analogous in medical properties, are found in various parts of the world; 
but C. vesicatoria is the only one recognized as officinal in the United States, Great 
Britain, and France. A second species, C’ vittata, was introduced into our national 
Pharmacopoeia, but has been discarded. Of this, and some other indigenous species, 
notice will be taken at the end of this article. At present we shall confine our obser- 
vations to C. vesicatoria.t 

CanTHARIs. Class Insecta. Order Coleoptera. Lvinn.— Family Trachelides. Tribe 
Cantharidee. Latreille. 

Gen. Ch. Tarsi entire ; nails bifid; head not produced into a rostrum; elytra 
flexible, covering the whole abdomen, linear, semicylindric; wings perfect ; maatlle. 
with two membranous lacinizx, the external one acute within, subuncinate; antenne 
longer than the head and thorax, rectilinear ; first joint largest, the second transverse, 
very short; maxillary palpi larger at tip. (Say.) - 

Cantharis vesicatoria. Latreille, Gen. Crust. et Insect., ii. p. 220. This beetle is 
from six to ten lines in length, by two or three in breadth, and of a beautiful, 
shining, golden green color. The head is large and heart-shaned, bearing two thread- 
like, black, jointed feelers; the thorax short and quadrilateral ; the wing-sheaths long 
and flexible, covering brownish membranous wings. When alive, the Spanish flies 
have a strong, penetrating, fetid odor, compared to that of mice, by which swarms 
of them may be detected at a considerable distance. They attach themselves prefer- 
ably to certain trees and shrubs, such as the white poplar, privet, ash, elder, and lilac, 
upon the leaves of which they feed. They abound most in Spain, Italy, and the 
south of France, but are found also in all the temperate parts of Europe, and in the 
west of Asia. According to the researches of Lichtenstein, the eggs are laid by 
the female in the latter part of June in small cylindrical holes made in the ground. 
A week later the larvee hatch out. They are a millimetre long, with two long 
caudal threads, and of a brown color. After many efforts, M. Lichtenstein succeeded 
in getting them to feed on the honey contained in the stomach of bees. In a few 
days they changed into milk-white larvae, and about a month after this buried 
themselves in the ground, to assume the chrysalis stage and to hatch out the following 
spring as perfected beetles. In the wild state the larve are said to mount up flowers 
and attach themselves to bees or other hymenopterous insects ; carried by the bee 


* A beetle is to be distinguished from a jly by its having the first pair of wings converted into 
elytra, or wing-cases—7.e., thickened and hardened for protection. 

t+ Those who wish to investigate the subject of vesicating insects generally are referred to the 
P, J. Tr. (Aug. 2, 1871), also Proc. A. P. A. (1876, p. 507). 
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to the hive, the larvee feed upon the young bees and the honey and bee bread 
stored up for use. The beetles usually make their appearance in swarms upon the 
trees in May and June, when they are collected. The time preferred for the pur- 
pose is in the morning at sunrise, when they are torpid from the cold of the night, 
and easily let go their hold. Persons with their faces protected by masks, and their 
hands with gloves, shake the trees, or beat them with poles; and the insects are 
received as they fall upon linen cloths spread underneath. They are then plunged 
into vinegar diluted with water, or exposed in sieves to the vapor of boiling vinegar, 
and, having been thus deprived of life, are dried either in the sun, or in apartments 
heated by stoves. This mode of killing the flies by the steam of vinegar is as an- 
cient as the times of Dioscorides and Pliny. In some places they are gathered by 
smoking the trees with burning brimstone. It has been proposed by M. Lutrand to 
destroy them by the vapor of chloroform. When perfectly dry, they are introduced 
into casks or boxes, lined with paper and carefully closed, so as to exclude as much 
as possible the atmospheric moisture. According to M. Neutwich, the young fly 
has no vesicating power; and even those half-grown are equally destitute of it. 
(P. J. Tr., Nov. and Dec., 1870, p. 355 ) 

Cantharides come chiefly from Spain, Italy, Sicily, and other parts of the Mediter- 
ranean. Considerable quantities are also brought from St. Petersburg, derived origi- 
nally, in all probability, from the southern provinces of Russia, where the insect is 
very abundant. The Russian flies are most esteemed. They may be distinguished 
by their greater size, and their color approaching to that of copper. 

In the United States are several species of Cantharis, which have been employed 
as substitutes for C. vesicatoria, and found equally efficient ; but none of them are 
now recognized by our national Pharmacopoeia; even C. vittata, which was at one 
time officinal, having been discarded. This we regret, as it seems to us that the 
native products of our country should always be encouraged when shown to be use- 
ful. We shall briefly notice all that have been submitted to experiment, and found 
to possess vesicating powers. — 

1. Cantharis vittata. Latreille, Gen. Crust. et Insect.; Durand, Journ. of the Phil. 
Col. of Pharm., ii. 274, fig. 4. The potato fly * is rather smaller than C. vesicatoria, 
which it resembles in shape. Its length is about six lines. The head is light red, 
with dark spots upon the top; the feelers are black; the elytra or wing-cases are 
black, with a yellow longitudinal stripe in the centre, and with a yellow margin ; the 
thorax is also black, with three yellow lines; and the abdomen and legs, which have 
the same color, are covered with a cinereous down. It inhabits chiefly the potato 
vine, and appears about the end of July or beginning of August, in some seasons 
very abundantly. It is found on the plant in the morning and evening, but during the 
heat of the day descends into the soil. The insects are collected by shaking them 
from the plant into hot water; and are afterwards carefully dried in the sun. They are 
natives of the Middle and Southern States. This species of Cantharis was first de- 
scribed by Fabricius in the year 1781, and was introduced to the notice of the pro- 
fession by Dr. Isaac Chapman, of Bucks County, Pennsylvania, who found it equal if 
not superior to the Spanish fly as a vesicatory. The testimony of Dr. Chapman has 
been corroborated by that of many other practitioners. It may be applied to the same 
purposes, treated in the same manner, and given in the same dose as the foreign 
insect. Mr. W. R. Warner obtained 1-99 parts of cantharidin from 500 parts of 
this beetle, but by improved methods Mr. Fahnestock procured 13 per cent. of the 
active principle. (A. J. P., xxviii. 195 ; li. 298.) Professor Leidy, of the University 
of Pennsylvania, ascertained, by experiment, that the vesicating property of this 
insect resides in the blood, the eggs, and a peculiar fatty matter of certain accessory 
glands of the generative apparatus. (Am. Journ. of Med. Sci., Jan. 1860, p. 60.) 

2. Cantharis cinerea. Latreille, Gen. Crust. et Insect.; Durand, Journ. of the 
Phil. Col. of Pharm., ii. 274, fig. 5. The ash-colored cantharis closely resembles 
the preceding species in figure and size; but differs from it in color. The elytra 
and body are black, without the yellow stripes that characterize C. vittata, and are 


* According to the researches of L. Dembinski, the Colorado potato-beetle (Doryphora decem- 
lineata) contains no cantharidin. (A.J. P., 1877, p. 550.) 
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entirely covered with a short and dense ash-colored down, which conceals the proper 
color of the insect. The feelers are black, and the first and second joints are 
very large in the male. This species also inhabits the potato plant, and is occasion- 
ally found on other plants, as the English bean and wild indigo. It is a native of 
the Northern and Middle States. Llliger in 1801 discovered its vesicating proper- 
ties; but Dr. Gorham was first to call public attention particularly to the subject, 
and to the fact of its equality in all respects with the potato fly, in a communication 
addressed, in the year 1808, to the Medical Society of Massachusetts. 

3. Cantharis marginata. Latreille, Gen. Crust. et Insect.; Durand, Journ. of the 
Phil. Col. of Pharm., ii. 274, fig. 6. This is somewhat larger than C. vittata, 
and of a different shape. The elytra are black, with the suture and margin ash- 
colored. The head, thorax, and abdomen are black, but nearly covered with an 
ash-colored down; and, on the upper part of the abdomen, under the wings, are 
two longitudinal lines of a bright clay color. The insect is usually found, in the 
latter part of summer, upon different species of Clematis, and frequents especially 
the lower branches which trail along the ground. Professor Woodhouse, of Phila- 
delphia, first ascertained its vesicating properties; but it had previously been de- 
scribed by Fabricius as a native of the Cape of Good Hope. Dr. Harris, of Massa- 
chusetts, found it as efficient as any other species. 

4. Cuntharis atrata. Latreille, Glen. Crust. et Insect.; Durand, Journ. of the Phil. 
Col. of Pharm., ii. 274, fig. 7. The black cantharis is smaller than the indigenous 
species already described; but resembles C. marginata in figure. Its length is only 
four or five lines. It is distinguished by its size, and its uniform black color. It 
frequents more especially the different species of Aster and Solidago, though it is 
found also on Prunella vulgaris, Ambrosia trifida, and some other plants. Mr. Durand 
met with considerable numbers of this insect near Philadelphia, in the month of Sep- 
tember ; and they continued to appear till the middle of October. They are common 
in the Northern and Middle States, but are not confined exclusively to this country, 
being found also in Barbary. Drs. Oswood and Harris, of New England, satisfac- 
torily ascertained their vesicating powers. They are probably identical with the 
insect noticed as vesicatory by Prof. Woodhouse, under the name of Meloé niger. 

5. Cantharis Vulnerata. Harrison Allen, Medical Zoology, 1st ed., p. 150. Dr. 
Geo. H. Horn states that this is so abundant upon the Pacific coast that he has often 
seen bushels of it covering the ground. It has a black body, an orange-colored 
head, sometimes with a broad black stripe down the middle, and black wing-cases. 
Dr. Horn found it medicinally very active, as was also the less plentiful C. Meleena. 

Several other species have been discovered in the United States, but not yet prac- 
tically employed. Among these are ( zneas, a native of Pennsylvania, discovered 
by Mr. Say; C. politus and C. aszelianus, inhabiting the Southern States; C. Nut- 
talli, a large and beautiful insect of Missouri, first noticed by Mr. Nuttall, and said 
to surpass the Spanish fly in magnitude and splendor; and C. albida, another large 
species, found by Mr. Say near the Rocky Mountains. Of these, C. Nuttalli ( Lytta 
Nuttall, Say, Am.’ Entomol., i. 9) bids fair, at some future period, to be an object 
of importance in the western section of this country. The head is of a deep greenish 
color, with a red spot in front; the thorax is of a golden green; the elytra red or 
golden purple and somewhat rugose on their outer surface, green and polished 
beneath ; the feet black; the thighs blue or purplish. The exploring party under 
Colonel Long ascertained the vesicating powers of this insect. It was found in the 
plains of the Missouri, feeding on a scanty grass. In one spot it was so numerous 
as to be swept away by bushels, in order that a place might be cleared for encamp- 
ing. There are also a number of beetles found in the United States which are 
plentiful enough to be capable of affording a commercial article, and which are 
so closely allied to the genus Cantharis as to render it probable that they possess 
blistering properties. For an account of the more important, see Proc. A. P. A., 
1876, p. 506. 

Properties. ‘About one inch (25 mm.) long, and a quarter of an inch (6 
mm.) broad; with filiform antennz, black in the upper part, and ample, mem- 
branous, transparent, brownish wings; elsewhere of a shining, coppery-green color ; 
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the powder is grayish brown and contains green, shining particles; odor strong 
and disagreeable.” U.S. Dried Spanish flies preserve the form and color, and, 
to a certain extent, the disagreeable odor of the living insect. They have an 
acrid, burning, and urinous taste. Their powder is of a grayish brown color, in- 
terspersed with shining green particles, which are the fragments of the feet, head, 
and wing-cases. If kept perfectly dry, in well-stopped glass bottles, they retain 
their activity for a great length of time. A portion which had been preserved by 
Van Swieten for thirty years, in a glass vessel, was found still to possess vesicating 
properties. But, exposed to a damp air, they quickly undergo putrefaction ; and 
this change takes place more speedily in the powder. Henee the insects should 
either be kept whole, and powdered as they are wanted for use, or, if kept in pow- 
der, should be well dried immediately after pulverization, and preserved in air-tight 
vessels. They should never be purchased in powder, as, independently of the con- 
sideration just mentioned, they may in this state be more easily adulterated. But, 
however carefully managed, cantharides are apt to be attacked by mites, which feed 
on the interior soft parts of the body, reducing them to powder, while the hard 
exterior parts are not affected. An idea was at one time prevalent that the vesi- 
cating property af the insect was not injured by the worm, which was supposed to 
devour only the inactive portion. But this has been proved to be a mistake. M. 
Farines, an apothecary of Perpignan, has satisfactorily shown that, though the hard 
parts left by these mites possess some vesicating power, and the powder produced 
by them still more, yet the sound flies are much stronger than either. Camphor, 
which has been recommended as a preservative, does not prevent the destructive 
agency of the worm.* It is stated by M. Farines that, when the flies are destroyed 
by the vapor of pyroligneous acid, instead of common vinegar, they acquire an odor 
which contributes to their preservation. Cantharides will bear a very considerable 
heat without losing the brilliant color of their elytra; nor is this color extracted by 
water, alcohol, ether, or the oils; so that the powder might be deprived of all its 
active principle, and yet retain the exterior characters unaltered. ‘he wing-cases 
resist putrefaction for a long time, and the shining particles have been detected in 
the human stomach months after interment. 

So early as 1778, Thouvenel attempted to analyze cantharides, and the attempt 
was repeated by Dr. Beaupoil in 1803; but no very interesting or valuable result 
was obtained till 1810, when Robiquet discovered in them a crystalline substance, 
which proved to be the vesicating principle of the insect, and received the name of 
cantharidin. The constituents, according to Robiquet, are—1, a green oil, insoluble 
in water, soluble in alcohol, and inert as a vesicatory; 2, a black matter, soluble in 
water, insoluble in alcohol, and inert ; 3, a yellow viscid matter, soluble in water and 
alcohol, and without vesicating powers; 4, cantharidin; 5, a fatty matter, insoluble 
in alcohol ; 6, phosphates of calcium and magnesium, acetic acid, and in the fresh 
insect, a small quantity of uric acid. Orfila afterwards discovered a volatile prin- 
ciple, upon which the fetid odor of the fly depends. It is separable by distillation 
with water. Prof. Dragendorff has found a volatile principle which acts on the 
system in the same manner as cantharidin. When powdered flies are moistened 
with water and distilled, the part which passes over, at or below 100° C. (212° F.), 
contains this principle. (Chem. News, May 31, 1867.) That the green coloring 
matter is chlorophyll seems to be shown by the experiments of Pocklington, who 


* It appears from the experiments of M. Nivet that, though camphor does not preserve the entire 
fly from the attacks of the larve of the Anthrenus, it actually destroys the mites of the Cantharis 
so often found in the powder, and may, therefore, be introduced with advantage, in small lumps, 
into bottles containing powdered cantharides. (Journ. de Pharm., xix. 604.) Carbonate of ammonium 
has also been recommended as a preservative, Pereira has found that a few drops of strong acetic 
acid, added to the flies, are very effectual. Among the best means of preserving them, whether 
whole or in powder, is the application of the process of Apert, which consists in exposing them, 
for half an hour, confined in glass bottles, to the heat of boiling water, which destroys the eggs of 
the insect, without impafring the virtues of the flies. (/bzd., xxii. 246.) Of course the access of 
water to the flies should be carefully avoided. Lutrand recommends chloroform as the best pre- 
servative that he has tried. (Journ. de Pharm., xviii. 214.) We have little doubt that exposure, 
in a confined vessel, to the vapor of carbolic acid, would be a perfect protection against all forms 
of insect life. 
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(P. J. Tr., [8] iii. p. 681) found that when cantharides was treated with alcohol, 
ether, and bisulphide of carbon, the solutions yielded absorption spectra agreeing 
with that of chlorophyll. 

Cantharidin is a white substance, in the form of crystalline scales, of a shining 
micaceous appearance, inodorous, tasteless, almost insoluble in water and in cold 
alcohol, but soluble in ether, chloroform, benzol, the oils, and in hot alcohol and 
acetic acid, which deposit it upon cooling.* It fuses at 210° C. (410° F.), and is 
volatilizable by heat without decomposition, and its vapor condenses in acicular 
crystals. As determined by the experiments of Mr. Wm. A. Guy, the subliming 
heat of isolated cantharidin is 100° C. (212° F.), or the temperature of boiling 
water. (P. J. Tr., Feb. 1868, p. 373.) According to MM. Masing and Dragen- 
dorff, cantharidin, with the composition C,,H,,0,, is capable of combining with 


water, and thus becomes cantharidic acid, 2(C,H,O,.H,O), or C,,H,,0,, and in this, 


state forms definite compounds with bases, such as 2(C,H,O,.K HO) -- H,O, and 
2(C,H,O,.NaHO) + H,O, which are erystallizable. These may be obtained by 
heating cantharidin with an alkaline solution. (Journ. de Pharm. et de Chim., 
Jany. 1868, p. 79.) Cantharidin itself has been found to combine like an acid with 
the salifiable and earthy bases, forming soluble compounds with potassium, sodium, 
and lithium hydrates, salts of very sparing solubility, with baryta, strontia, and 
lime, and, with magnesia a salt, which, though feebly soluble in water (100 parts 
of water dissolving only 0:24 of the salt) (see P. J. T'r., March 13, 1880), is much 
more largely dissolved in cold than in hot water, and in cold than hot alcohol. (or 
further details concerning the relations of cantharidin with bases, and the prepara- 
tion of its salts, see P. J. Tr., Oct. 1873, p. 282.) The most satisfactory test of 
cantharidin is its vesicating property. Notwithstanding the insolubility of this 
principle in water and cold alcohol, the decoction and tincture of cantharides have 
the medicinal properties of the insect; and Lewis ascertained that both the aque- 
ous and alcoholic extracts acted as effectually in exciting vesication as the flies 
themselves, while the residue was in each case inert. Cantharidin consequently 
exists in the insect, so combined with the yellow matter as to be rendered soluble 
in water and cold alcohol. H.G. Greenish calls attention to the fact that much 
loss of cantharidin takes place in making the various pharmaceutical preparations 
through insufficient exhaustion by the use of the ordinary solvents. He obtained 
0-822 per cent. of cantharidin from exhausted residues. M. Ferrer found cauthari- 
din in all parts of the fly, but somewhat more largely in the soft than the hard 
parts. (Journ. de Pharm., Oct. 1859, p. 279.) 

Adulterations. These are not common. Occasionally other insects are added, 
purposely, or through carelessness. These may be readily distinguished by their 
different shape or color. Flies exhausted of their cantharidin by ether are said to 
have been substituted for the genuine. An account has been published of consider- 
able quantities of variously colored glass beads having been found iv a parcel of the 
drug; but this would be too coarse a fraud to be extensively practised. Pereira 
states that powdered flies are sometimes adulterated with euphorbium. According 
to the researches of Mr. Fahnestock (A. J. P., 1879, p. 298), age destroys the 
activity of the drug without of necessity impairing its physical appearance. 

The percentage of cantharidin found in cantharides furnishes the best test of their 
virtues. Professor Procter succeeded, by means of chloroform, in isolating can- 

* The solubilities of cantharidin were examined with great care by Professor Procter, with the 
following results. It is insoluble in water. Cold alcohol dissolves it slightly, hot alcohol freely.. 
It is more soluble in ether, which also dissolves it more freely hot than cold. Chloroform, cold or 
hot, is its best solvent; and acetone ranks next to it,in this respect. Olive oil, at 250° F., dissolves 
one-twentieth of its weight, and oil of turpentine, boiling hot, one-seventieth; and both deposit 
the greater portion on cooling. The olive oil solution after deposition vesicates, the terebinthinate 
does not. Strong acetic, sulphuric, and nitric acid dissolve it, with the aid of heat, and deposit 
it unchanged on cooling. It is also dissolved by solutions of potassa and soda, and to a small ex- 
tent by a strong solution of ammonia, (A. J. P., xxiv. 296.) 

Somewhat different results in relation to the solubility of cantharidin have been obtained by M. 
E. Rowan. Careful examination with distilled water showed that, when agitated for eight days at 
ordinary temperatures with pure cantharidin, it was capable of dissolving 0:0266 per cent. of that 


principle; boiling water dissolves 0°297 per cent.; alcohol (boiling at 99 Tralles.) 2°168 per cent. 
(Journ. de Pharm., Mai, 1873, p. 409.) 
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tharidin with great facility. He treated the flies with chloroform by percolation, 
displacing the last portion by means of alcohol, and allowing the resulting solution to 
evaporate spontaneously. Cantharidin is thus obtained in erystals mixed with the 
green oil, the greater portion of which may be removed by bibulous paper. The 
residuary crystals are dissolved in a mixture of ether and alcohol, which, by the 
spontaneous evaporation of the ether, yield the cantharidin nearly pure. M. Mor- 
treux, having ascertained that cantharidin is insoluble in bisulphide of carbon, pro- 
posed to use this fluid for removing the fatty matter associated with the cantharidin 
crystals obtained by the use of chloroform. He employed the same liquid in esti- 
mating the proportion of cantharidin, which he found to be about 20 centigrammes 
for 40 grammes of the flies, or half of one per cent. (Journ. de Pharm. et de Chem., 
de sér., xlvi. 33, 1864.) Wittstein obtains it by digesting coarsely powdered flies 
repeatedly with water, straining through linen and expressing, allowing the liquid 
to settle for a day, separating the supernatant oil, adding a little wood charcval, 
evaporating to dryness, treating the residue with ether so long as the solution 
affords a laminated substance on evaporation, evaporating the ethereal solution, 
treating the residue with cold alcohol of 80 per cent. for one day with frequent 
shaking, and finally drying the scales. (See A. J. P., xxviii. 231.) Mr. Williams 
has obtained it by means of benzol. (/bid., xxvi. 340.) 

Medical Properties and Uses. Internally administered, cantharides is a power 
ful irritant, with a peculiar direction to tlie urinary and genital organs. In moder- 
ate doses, this medicine sometimes acts as a diuretic, and generally excites some 
irritation in the urinary passages, which, if its use be persevered in, or the dose in- 
creased, often amounts to violent strangury, attended with excruciating pain, and 
the discharge of bloody urine. In still larger quantities, it produces, in addition to 
these effects, obstinate and painful priapism, vomiting, bloody stools, severe pains in 
the whole abdominal region, excessive salivation with a fetid cadaverous breath, 
hurried respiration, a hard and frequent pulse, burning thirst, exceeding difficulty 
of deglutition, sometimes a dread of liquids, frightful convulsions, tetanus, delirium, 
and death. Orfila has known twenty-four grains of the powder to prove fatal. Dis- 
section reveals inflammation and ulceration of the mucous coat of the whole intes- 
tinal canal. According to M. Poumet, if the intestines be inflated, dried, cut into 
pieces, and examined in the sun between two pieces of glass, they will exhibit small 
shining yellow or green points, strongly contrasting with the matter around them. 
(Journ. de Pharm., 3e sér., iii. 167.)* The poisonous effects are to be counter- 
acted by emetics, cathartics, and opiates by the stomach and rectum, Dr. Mulock, 
of Dublin, recommends the officinal solution of potassa as an antidote, having found 
thirty drops given every hour an effectual remedy in strangury from blisters. (Dud. 
Quart. Journ. of Med. Sci., N.8., vi. 222.) From the experiments of Schroff it 
seems that oils somewhat accelerate the poisonous action, probably by dissolving the 
eantharidin. (See A. J. P., xxviii. 365.) By experiments upon dogs, M. Thouery, 
a French apothecary, has satisfied himself that animal charcoal possesses a real anti- 
dotal power. (Journ. de Pharm., 1858, p. 65.) Notwithstanding their exceeding 
violence, cantharides have been long and beneficially used in medicine. Hither 
these or other vesicating insects appear to have been given by Hippocrates in dropsy 
and amenorrheea, in the latter of which complaints, when properly prescribed, they 
are a highly valuable remedy. In dropsy they sometimes prove useful when the 
system is in an atonic state, and the vessels of the kidneys feeble. They are also 
useful in obstinate gleet, leucorrhoea, and seminal weakness, and afford one of the 
most certain means of relief in incontinence of urine arising from debility or partial 
paralysis of.the sphincter of the bladder. - A case of diabetes is recorded in the NV. 
Am. Archives (vol. ii. p. 175), in which recovery took place under the tincture of 
cantharides. They are used also in certain cutaneous eruptions, especially those of 


* Cantharidin may be detected in the body after death from poisoning. M. Dragendorff, con- 
trary to the opinion that cantharidin is so rapidly decomposed in a case of poisoning as to render 
search for it futile, states that he has succeeded in finding it in the dead body of a cat three months 
after it had been taken, and is convinced that it might be discovered in the human corpse six 
months after burial. (Journ. de Pharm., 1873, p. 443.) 
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a scaly character, and in chronic eczema. Dr. Erven has employed them in scurvy 
(Ann. de Thérap., 1845); and they have been found useful, internally adminis- 
tered, in obstinate ulcers. Their unpleasant effects upon the urinary passages are 
best obviated by the free use of diluent drinks, and, when not consequent upon 
great abuse of the medicine, may almost always be relieved by an anodyne injection, 
composed of laudanum with a small quantity of mucilaginous fluid. The dose of 
Spanish flies is one or two grains (0°065-0°13 Gm.) of the powder, which may be 
given twice a day, in the form of pill. The tincture, however, is more frequently 
employed. 

Externally applied, cantharides excites inflammation in the skin, which terminates 
in a copious secretion of serum under the cuticle. Kven thus employed, it not un- 
frequently gives rise to strangury or tencsmus; and this is one of the most trouble- 
some attendants upon its operation. It results from the absorption of the active 
principle of the fly. For various methods employed for obviating strangury from 
blisters, see Ceratum Cuntharidis. 

The blistering fly may be used either as a rubefacient, or to produce a blister. In 
the former capacity it is seldom employed, except in low states of disease, where 
external stimulation is required to support the system; but as-an epispastic it is 
preferred to all other substances. 

Blisters are calculated to answer numerous indications. Their local effect is at- 
tended with a general excitement, which renders them valuable auxiliaries to internal 
stimulants in low conditions of disease; and they may sometimes be safely resorted 
to with this view, when the latter remedies are inadmissible. The powerful impres- 
sion they make on the system is sufficient, in many instances, to subvert morbid 
associations, and thus to allow the re-establishment of healthy action. Hence their 
application to the cure of remittent and intermittent fevers, in which they often 
prove effectual, when so employed as to be in full operation at the period for the 
recurrence of the paroxysm. Qn the principle of revulsion, they are useful in a 
vast variety of complaints. Drawing both the nervous energy and the circulating 
fluid to the seat of their immediate action, they relieve irritations and inflammations 
of internal parts, and are employed for this purpose in every disease attended with 
these derangements. In such cases, however, arterial excitement should be reduced 
before the remedy is resorted to. Blisters are also capable of substituting their own 
action for one of a morbid nature, existing in the part to which they are directly 
applied. Hence their use in tinea capitis, obstinate herpes, and various cutaneous 
eruptions. Their local stimulation renders them useful in some cases of threatened 
gangrene, and in partial paralysis. From the serous discharge they occasion, much 
good results in erysipelas and various other local inflammations, in the immediate 
vicinity of which their action can be established; and the effects of an issue may 
be obtained by the continued application of irritants to the blistered surface. Per- 
haps the pain produced by blisters may be useful in some cases of nervous excite- 
ment or derangement, in which it is desirable to withdraw the attention of the patient 
from subjects of agitating reflection. On some constitutions they produce a poison- 
ous impression, attended with frequent pulse, dryness of the mouth and fauces, heat 
of skin, subsultus tendinum, and even convulsions. What is the precise condition 
of system in which these effects result, it is impossible to determine. They proba- 
bly arise from the absorption of the active principle, and depend on individual pecu- 
liarities of constitution. In this respect Spanish flies are analogous to mercury ; 
and any argument drawn from this source against the use of the one would equally 
apply to the other. The general good resulting from their use far overbalances any 
partial and uncertain evil. For some rules relative to the application of blisters, 
the reader is referred to the article Ceratum Cuntharidis, where also will be noticed 
other blistering preparations from cantharides. 

Off. Prep. Acetum Cantharidis, Br.; Ceratum Cantharidis, 7 S§.; Ceratum Ex- 
tracti Cantharidis, U. S.; Charta Cantharidis, U. S.; Charta Epispastica, Br.; Col- 
Jodium cum Cantharide, U. S.; Emplastrum Calefaciens, Br.; Emplastrum Can- 
tharidis, Br.; Extractum Cantharidis; Linimentum Cantharidis, 7% S.; Liquor 
Kpispasticus, Br.; Tinctura Cantharidis; Unguentum Cantharidis, Br. | 
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CAPSICUM. U.S. Capsicum. 
(CAP/SI-CUM.) 


“The fruit of Capsicum fastigiatum. Blume. (Nat. Ord. Solanaceze.)” U.S. “The 
dried fruit of Capsicum fastigiatum. Imported from Zanzibar, and distinguished 
in commerce as Guinea Pepper and Pod Pepper.” Br. 

Capsici Fructus, Br.; Cayenne Pepper, African Pepper; Fructus capsici, P.G.; Piper His- 
panicum ; Pod Pepper, #.; Capsique, Piment des Jardins, Piment rouge, Poivre de Cayenne, Poivre 
de Guinée, Poivre d’Inde, F’r.; Spanischer Pfeffer, G.; Pepperone, Jt.; Pimiento, Sp. 

Gen. Ch. Corolla wheel-shaped. Berry without juice. Willd. 

Numerous species of Capsicum, inhabiting the East Indies and tropical America, 
are enumerated by botanists, the fruit of which, differing simply in the degree of 
pungency, may be indiscriminately used. C. baccatum, or bird pepper, and C. fru- 
tescens, are said to yield most of the Cayenne pepper brought from the West Indies 
and South America; and Ainslie informs us that the latter is chiefly employed in 
‘the East Indies. Both Pharmacopceias now recognize, as the source of capsicum, 
C. fastigiatum, a species growing in the Kast Indies, and on the coast of Guinea. The 
one most extensively cultivated in Kurope and this country is C. annuum. The 
first three are shrubby plants, the last is annual and herbaceous. 

Capsicum annuum, Willd. Sp. Plant. i. 1052; B. &@ 7.189. The stem of the 
annual capsicum is thick, roundish, smooth, and branching; rises two or three feet in 
height ; and supports ovate, pointed, smooth, entire leaves, which are placed without 
regular order on long footstalks. The flowers are solitary, white, and stand on long 
peduncles at the axils of the leaves. The calyx is persistent, tubular, and five-cleft ; 
the corolla, monopetalous and wheel-shaped, with the limb divided into five spread- 
ing, pointed, and plaited segments; the filaments, short, tapering, and furnished with 
oblong anthers; the germen, ovate, supporting a slender style which is longer than 
the filaments, and terminates in a blunt stigma. The fruit is a pendulous, pod-like 
berry, of various shape and size, light, smooth, and shining, of a bright scarlet, orange, 
or sometimes. yellow color, with two or three cells, containing a dry, loose pulp, and 
numerous flat, kidney-shaped, whitish seeds. 

Capsicum fastigiatum. Blume. B. & T. 188. This species resembles closely C. 
annuum, but is distinguished by the lobes of the corolla being more acute, and es- 
pecially by the fruit and seeds. The latter are smaller than those of C. annuum, and 
the erect, narrowly ovoid, oblong pod is nearly cylindrical, one-half to three-quarters 
of an inch long, and of a bright orange scarlet color when ripe. 

These plants are natives of the warmer regions of Asia and America, and are 
cultivated in almost all parts of the world both for culinary and medicinal purposes. 
C. annuum is chiefly grown in this country; its flowers appear in July and August, 
and the fruit ripens in October. The several varicties of it differ in the shape of 
the fruit. The most abundant is probably that with a large irregularly ovate berry, 
depressed at the extremity, which is much used in the green state for pickling. The 
medicinal variety is that with long, conical, generally pointed, recurved fruit, usually 
not thicker than the finger. Sometimes we meet with small, spherical, slightly 
compressed berries, not greatly exceeding a large cherry in size. When perfectly 
ripe and dry, the fruit is ground into powder, and brought into market under the 
name of red or Cayenne pepper. Our markets are also partly supplied from the 
West Indies. A variety of capsicum, consisting of very small, conical, pointed, 
exceedingly pungent berries, less than an inch, is imported from Liberia. It is 
probably the Capsicum fastigiatum. In England the fruit of C. annuum is fre- 
quently called chillies. The officinal description of the fruit of C. /astigiatum is 
as follows: ‘“ Conical, from half to three-quarters of an inch (12 to 18 mm.) long, 
supported by a flattish, cup-shaped, five-toothed calyx, with a red, shining, mem- 
branous and translucent pericarp enclosing two cells, and containing flat, renifurm, 
yellowish seeds attached to a thick, central placenta. It has a peculiar odor, and an 
intensely hot taste.” U.S. 

Powdered capsicum is usually of a more or less bright red color, which fades 
upon exposure to light, and ultimately disappears. The color of the Liberia or 
African pepper, in powder, is a light brownish yellow. The odor is peculiar and 
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somewhat aromatic, stronger in the recent than in the dried fruit. The taste is 
bitterish, acrid, and burning, producing a fiery sensation in the mouth, which con- 
tinucs for a long time. The pungency appears to depend on a peculiar principle, 
which was obtained, though not in a perfectly isolated state, by Braconnot, and 
named capsicin. It is obtained as a thick yellowish red liquid, but slightly soluble 
in water. When gently heated it becomes very fluid, and at a higher temperature is 
dissipated in fumes, which are extremely irritating to the respiration. It is evidently 
a mixed substance, consisting of resinous and fatty matters. 

In 1876, Thresh isolated, however, a well-defined highly active principle, capsatein, 
from the extract, which he obtained by exhausting Cayenne pepper with petroleum. 
From the red liquor dilute caustic alkali removes capsaicin, which is to be precipi- 
tated in minute crystals by passing carbonic acid through the alkaline solution. 
The crystals may be purified by recrystallizing them from either alcohol, ether, ben- 
zin, glacial acetic acid, or hot bisulphide of carbon; in petroleum capsaicin is but 
sparingly soluble, yet dissolves abundantly on addition of fatty oil. The latter 
being present in the pericarp is the reason cap- 
saicin can be extracted by the above process. 
The crystals of capsaicin are colorless, and an- 
swer to the formula O,H,,O,; they melt at 
59° C. (138:2° F.), and begin to volatilize at 
115° ©. (239° F.), but decomposition can 
only be avoided with great care. ‘The vapors 
of capsaicin are of the most dreadful acridity, 
and even the ordinary manipulation of that 
\. substance requires much precaution, Felletar 
/ (Journ. de Pharm., Avril, 1870, p. 347) first 
obtained from capsicum fruits a volatile alka- 
loid, which resembles conine in odor, but is 
distinguished by the different shape of its hydrochlorate crystals. Red oxide of 
lead is sometimes added to the powdered capsicum sold in Kurope. It may be 
detected by digesting in diluted nitric acid, and precipitating the lead by sulphate 
of sodium. Capsicum is said to be sometimes adulterated with colored sawdust ; 
to be recognized by the microscope. The cut represents the characteristic cells of 
capsicum. It is occasionally attacked by insects. 

Medical Properties and Uses. Cayenne pepper isa powerful stimulant, pro- 
ducing when swallowed a sense of heat in the stomach, and a general glow over the 
body, without any narcotic effect. Its influence upon the circulation, though con- 
siderable, is not in proportion to its local action. It is much employed as a condi- 
ment, and proves highly useful in correcting the flatulent tendency of certain vege- 
tables, and aiding their digestion. Hence the advantage derived from it by the 
natives of tropical climates, who live chiefly on vegetable food. In the East Indies 
it has been used from time immemorial. From a passage in the works of Pliny, 
it appears to have been known to the Romans. As a medicine it is useful in cases 
‘of enfeebled and languid stomach, and is occasionally prescribed in dyspepsia and 
atonic gout, particularly when attended with much flatulence, or occurring in per- 
sons of intemperate habits. It has also been given as a stimulant in palsy and 
certain lethargic affections. To the sulphate of quinine it forms an excellent addition 
in some cases of intermittents, in which there is a great want of gastrie suscepti- 
bility. Upon the same principle of rousing the susceptibility of the stomach, it 
may prove useful in low forms of fever, as an adjuvant to tonic or stimulant medi- 
cines. Its most important application, however, is to the treatment of malignant 
sore throat and scarlet fever, in which it is used both internally and as a gargle. 
The following formula was employed in malignant scarlatina, with great advantage, in 
the West Indies, where this application of the remedy originated. Two tablespoonfuls 
(31:1 Gm.) of the powdered pepper, with a teaspoonful (3:9 Gm.) of common salt, 
are infused for an hour in a pint of boiling liquid, composed of equal parts of water 
and vinegar. This is strained when cool through a fine linen cloth, and given in the 
dose of a tablespoonful (15 C.c.) every half hour. The same preparation is also 
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used as a gargle. It is, however, only to the worst cases that the remedy is applied 
so energetically. In milder cases of scarlatina, with inflamed or ulcerated throat, 
much relief and positive advantage often follow the employment of the pepper in a 
more diluted state. Capsicum has been advantageously used in sea-sickness, in the 
dose of a teaspoonful (3-9 Gm.), given in some convenient vehicle on the first occur- 
rence of nausea. It is thought also to have been beneficial in hemorrhoidal affec- 
tions. It has long been used as a stomachic stimulant in the enfeebled digestion 
of drunkards, and has been recommended in delirium tremens, in which, when 
taken early, it is said sometimes to produce sleep, and thus to cut short the disease. 
(Dr. Lyons, Med. Press and Cire., April 18, 1866.) 

Applied externally, Cayenne pepper is a powerful rubefacient, very useful in local 
rheumatism, and in low forms of disease, where a stimulant impression upon the 
surface is demanded. It has the advantage of acting speedily without endanger- 
ing vesication. It may be applied in the form of cataplasm, or more conveniently 
and efficiently as a lotion, mixed with heated spirit. The powder or tincture, 
brought into contact with a relaxed uvula, often acts very beneficially. The tincture 
has also been used advantageously in chilblain. The ethereal extract ( Oleoresina 
Capsici, U. S.) is powerfully rubefacient. 

The dose of the powder is from five to ten grains (0:33-0:65 Gm.), which is most 
conveniently given in the form of pill. Of an infusion prepared by adding two 
drachms to half a pint of boiling water, the dose is half a fluidounce (15 C.c.), 
A gargle may be prepared by infusing half a drachm of the powder in a pint of 
boiling water, or by adding half a fluidounce of the tincture to eight fluidounces of 
rose-water. 

2 Of. Prep. Extractum Capsici Fluidum; Oleoresina Capsici, U.S.; Tinctura 
apsicl. 


CARBO. Carbon. 

C3 12. _ (CAR'BO.) C; 6. 

Pure Charcoal; Carbone, F’r., It.; Kohlenstoff, G.; Carbon, Sp. 

Carbon is an element of great importance, and very extensively diffused in nature. 
It exists in large quantity in the mineral kingdom, and is the most abundant con- 
stituent of animal and vegetable matter. In the crystallized state it constitutes the 
diamond ; and, more or less pure, it forms the substances called graphite, or black 
lead, plumbago, anthracite and bituminous coal, coke, animal charcoal, and vegetable 
charcoal. Combined with oxygen it forms carbon dioxide, or carbonic acid gas, 
which is a constituent of the atmosphere, and present in many natural waters, especi- 
ally those which have an effervescing quality. United with oxygen and a base it 
forms the carbonates, among others carbonate of calcium, which is one of the most 
abundant minerals. There are three allotropic conditions of carbon, represented re- 
spectively by the diamond, graphite, and charcoal. 

The diamond is found principally in India, Brazil, and Cape Colony, South 
Africa. Several diamonds have been found in the gold regions of Georgia and 
North Carolina. This gem is perfectiy transparent, and the hardest and most bril- 
liant substance in nature. Its sp. gr. is about 3:5. It is fixed and unalterable in 
the fire, provided air be excluded ; but is combustible in air or oxygen, the product 
being the same as when charcoal is burned, namely, carbon dioxide. 

Next to diamond, graphite or plumbago is the purest natural form of carbon. 
Graphite is the substance of which black-lead crucibles and pencils are made. It 
is found in greatest purity in the mine of Borrowdale, in England ; but it also oc- 
curs very pure in this country, and in extensive deposits at Ticonderoga, N. Y., 
Stourbridge, Mass., and in Canada. In physical characters it is utterly different 
from the diamond; it crystallizes in hexagonal plates, is very soft and unctuous, of 
2 to 2-5 sp. gr., and generally contains a little ash. It was formerly supposed to be 
a carbide of iron; but, in very pure specimens, it is nearly free from iron, which 
must, therefore, be deemed an accidental impurity. Anthracite, the purest: variety 
of natural coal, occurs in different parts of the world, but particularly in the State 
of Pennsylvania. It contains from 90 to 95 per cent. of carbon, and several per 
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cent. of ash. Bituminous coal is another variety, containing, besides the fixed or 
free carbon, some 10 to 15 per cent. of volatile hydrocarbons or gas-making material. 
When this is driven off by the process of charring, as in the manufacture of coal 
gas, a kind of mineral charcoal, called coke, is obtained, very useful in the arts as a 
fuel. When peat is charred, it is converted into peat charcoal, which forms a cheap 
disinfectant and deodorizer, applicable to the purification of hospitals, dissecting 
rooms, factories, privies, ete. 

Carbon may be obtained in a state approaching to purity by several processes. One 
method is to expose lampblack to a full red heat in a close vessel. It may also be 
obtained, in a very pure state, by passing the vapor of volatile oils through an 
ignited porcelain tube; whereby the hydrogen and oxygen of the oil will be dissi- - 
pated, and the charcoal left in the tube. A pure charcoal is procured by burning 
sugar, or other vegetable substances which leave no ashes, in close vessels. 

Properties. Carbon, in its uncrystallized state, is an insoluble, infusible solid, 
generally of a black color, and without taste or smell. It burns when sufficiently 
heated, uniting with the oxygen of the air, and generating carbonic acid gas. Its 
sp. gr. in the solid state, apart from its pores when in mass, is 3°5; but with the 
air of the pores included, it is only 0-44. It is a very unalterable and indestructible 
substance, and has great power in resisting and correcting putrefaction in other bodies. 
When properly prepared, it possesses the property of absorbing the coloring and 
odorous principles of most liquids. (See Curbo Animalis.) Its other physical prop- 
erties differ according to its source, and peculiar state of aggregation. Asa chemical 
element it enjoys a very extensive range of combination. It forms two compounds 
with oxygen, carbon dioxide (carbonic acid gas) and carbon monoxide (carbonous 
oxide). With hydrogen it forms a number of compounds, called hydrocarbons, 
of which the most interesting, excluding hypothetical radicals, are light carburetted 
hydrogen or marsh-gas, olefiant gas, the light and concrete oils of wine, the hydro- 
carbons constituting petroleum, and the various essential oils. With nitrogen it 
constitutes cyanogen, the compound radical of hydrocyanic or prussic acid; and 
united in minute proportion with iron it forms steel. 

To notice all the forms of the carbonaceous principle would be out of place in 
this work. We shall, therefore, restrict ourselves to the consideration of those 
which are officinal, namely, animal charcoal and wood charcoal. 


CARBO ANIMALIS. U.S., Br. Animal Charcoal. 


(CAR’/BO AN-I-MA/LIS,) 


“ Animal [sic] charcoal prepared from bone.” U.S. ‘The residue of bones, 


which have been exposed to a red heat without access of the air.” Br. 
Bone Black, Ivory Black, Br.; Charbon animal, Noir d'Os, F'r.; Thierische Kohle, Knochen 
Kohle, Beinschwarz, Thierkohle, G.; Carbone animale, /t.; Carbon animal, Sp. 


The animal charcoal employed in pharmacy and the arts is usually obtained from 
bones, by subjecting them to a red heat in close vessels. The residue of the ig- 
nition is a black matter, which, when reduced to powder, forms bone-black, some- 
times incorrectly called tvory-black. . Ivory by carbonization will furnish a black, 
which, on account of its fineness and intensely black color, is more esteemed than 
the ordinary bone-black ; but it is much more expensive. 

In manufacturing bone-black, the bones, first boiled in water to separate the fat, 
are subjected to destructive distillation in iron cylinders, connected with vessels 
which receive the ammoniacal liquor, called bone-spirit, together with a dark tarry 
liquid (Lone-oil), this being a secondary product of the operation. When the bone- 
spirit ceases to come over, the residue is charred bone, or bone-black. Bone con- 
sists of animal matter with phosphate and carbonate of calcium. In consequence of 
the decomposition of the animal matter involved in this destructive distillation, the 
nitrogen and hydrogen, united as ammonia, and a part of the charcoal, in the form 
of carbonic acid gas, distil over; while the remainder of the charcoal is left in the 
cylinder, intermingled with the calcareous salts. M. Deiss, of Paris, proposes bi- 
sulphide of carbon as a solvent for the fat of bones; as it furnishes a larger and 
better product of fat, and renders the bones fitter for producing a good bone-black. 
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(Chem. Gaz., April 1, 1856.) This form of animal charcoal necessarily contains 
phosphate and carbonate of calcium. 

Properties. Animal charcoal is in the form of “dull black, granular fragments, 
or a dull black powder, odorless and nearly tasteless, and insoluble in water or alco- 
hol. When ignited, it leaves a white ash, amounting to at least 86 per cent. of the 
original weight, which should be completely soluble in hydrochloric acid, with the 
aid of heat.” U.S. It is, however, more dense and less combustible than vegetable 
chareoal ; from which, moreover, it may be distinguished by burning a small portion 
of it on a red-hot iron, when it will leave a residuum imperfectly acted on by sul- 
phuric acid ; whereas the ashes from vegetable charcoal readily dissolve in this acid, 
forming a bitterish solution. 

Animal charcoal by no means necessarily possesses the decolorizing property ; as 
this depends upon its peculiar state of aggregation. Ifa piece of pure animal matter 
is carbonized, it usually enters into fusion, and from the gaseous matter which is 
extricated, b@comes porous and cellular. The charcoal formed has generally a metallic 
lustre, and a color resembling that of black lead. It has, however, little or no de- 
colorizing power, even though finely pulverized. 

The decolorizing power of vegetable charcoal was first noticed by Lowitz, of St. 
Petersburg; and that of animal charcoal by Figuier, of Montpellier, in 1811. In 
1822 the subject was ably investigated by Bussy, Payen, and Desfosses.. The power 
is generally communicated to charcoal by igniting it in close vessels, but not always. 
The kind of charcoal, for example, obtained from substances which undergo fusion 
during carbonization scarcely possesses the property, even though it may be afterwards 
finely pulverized. The property in question is possessed to a certain extent by wood 
charcoal ;* but is developed in it in a much greater degree by burning it with some 
chemical substance, which may have the effect of reducing it to an extreme degree 
of fineness. The most powerful of all the charcoals for discharging colors are those 
obtained from certain animal matters, such as dried blood, hair, etc., by first carbon- 
izing them in connection with carbonate of potassium, and then washing the product 
with water. Charcoal, thus prepared, seems to be reduced to a state of extremely 
minute division, and is, therefore, very porous. The next most powerful decolorizing 
charcoal is bone-black, in which the separation of the carbonaceous particles is effected 
by the phosphate of calcium present in the bone. Vegetable substances also may be 
made to yield a good charcoal for destroying color, provided, before carbonization, 
they be well comminuted, and mixed with pumice stone, chalk, flint, or other similar 
substance in a pulverized state. 

The following table, abridged from one drawn up by Bussy, denotes the relative 
decolorizing power of different charcoals. 

















Decoloriz- Decoloriz- 
KINDS OF CHARCOAL. ing power ing power 
on Syrup. on Indigo. 
Bone-black .....ccecvececsecesscocscsscnsccsccnees s Pshbavewasneeeatrst dvsteesnweaqeace 1 1 
Bone charcoal treated with an acid........0..ses00 Wide Mpuaae'eds ab gautaess 47> v, 1°6 1°8 
Lampblack, not ignited...........ccesseceesasversees sevens secceeses seneeease ceeee: 3°3 4 
Charcoal, from acetate of potassium...........sccccccssecees coceseees sovcseees 4°4 5°6 
Blood ignited with phosphate of calcium........cesccccecee coseecee sees ceees 10 12 
Lamphlack ignited with carbonate of potassium ......secssersesrresescecees 10°6 12:2 
PSIOGUNIGMILGG WIG CUAIK. .. 155. reese svnens cannes vncess vorervecs sndssvess vooeceees 11 18 
White of egg ignited with carbonate of potassium ...........s000 seeeseees 15°5 34 
Glue ignited with carbonate of potassiuM.........-seceececerseee recess reece 15°5 36 
Bone charcoal, formed from bone deprived of phosphate of calcium 
by an acid, and subsequently ignited with carbonate of potassium 20 45 
Blood ignited with carbonate of potassiumM........sscrceeeesecsreees crereeees 20 50 








* Dr. Stenhouse divides decolorizing charcoals into three classes. First, pure charcoals, which, 
being in a state of minute division, decolorize by their porosity alone. Second, those which, like 
aluminized charcoal and artificial bone-black, decolorize solely by the bases they contain, acting as 
mordants. Third, those which, like bone-black, decolorize, partly by the mineral matter, and partly 
by the minutely divided charcoal they contain. (P. J. 7r., Jan. 1857, p. 366.) 
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In order to determine the commercial value of animal charcoal, M. Corenwinder 
has proposed to ascertain its power of absorbing lime from a solution of saccharate 
of lime of determinate strength. The value is in proportion to the absorbing power 
of the charcoal. A given weight of the charcoal to be tested is left in contact, for 
an hour, with a given volume of the solution of the saccharate, taken in excess, 
The liquid is then filtered, and a small measure of it saturated with dilute sulphuric 
acid of known strength. The less the acid necessary for this purpose, the greater 
the amount of lime absorbed, and the better the animal charcoal. (See Chem. Gaz., 
1854, p. 16; see also Scientific American, April 22,1876. F. L. Bartlett.) 

Spent animal charcoal, which has been used by the sugar refiners, may have its 
decolorizing power restored by calcination, which destroys the organic matters that 
have become fixed in it; and it is stated that it may be submitted to this process 
twenty times before becoming unfit for use. According to Pelouze, the same object 
may be accomplished by subjecting it to a weak solution of carbonate of potassium 
or of sodium. In removing the coloring matter, the alkaline solution becomes yel- 
low. After its action the animal charcoal must be carefully washed, first with boiling 
water, and afterwards with acidulated water. But a process devised by MM. Leplay 
and Cuisinier is probably more effectual. The charcoal, without being removed from 
the cylinders, is thoroughly washed, treated by steam to remove viscous substances, 
and then percolated successively, 1, by a weak alkaline solution, which removes salts 
and some coloring matters; 2, by weak hydrochloric acid, which, in removing a 
certain amount of salts of lime, liberates coloring matter; 3, again with a weak 
alkaline solution to carry off the remaining coloring matter; and 4, lastly by a solu- 
tion of biphosphate of calcium, by which the decolorizing power of the charcoal is 
restored. (Dr. KF’. C. Calvert, A. J. P., 1865, p. 263.) 

Animal charcoal is capable of taking the bitter principles from infusions and tine- 
tures, and iodine from liquids which contain it in solution. Its power, however, of 
acting on solutions and chemical compounds is much more decided in its purified 
state, as shown by both Warington and Weppen. (See Carbo Animalis Purificatus.) 

Bone-black consists of about 90 per cent. of phosphate and carbonate of calcium, 
and 10 per cent. of charcoal. 

Pharm. Uses. Animal charcoal is used in pharmacy for decolorizing vegetable 
principles, such as gallic acid, quinine, morphine, veratrine, etc., and in the arts, 
principally for clarifying syrups in sugar refining, for depriving spirits distilled from 
grain of the peculiar volatile oil, called fuse? oil, which imparts to them an un- 
pleasant smell and taste, as first distilled, and for the filtration of petroleum re- 
siduums in the manufacture of petrolatum and petroleum jellies. (See Petrolatum.) 
The manner in which it is used as a decolorizer is to mix it with the substance to 
be decolorized, and to allow the mixture to stand for some time. The charcoal unites 
with the coloring matter, and the solution by filtration is obtained white and trans- 
parent. Its use, however, in decolorizing the organic alkalies and other vegetable 
principles, no doubt causes a loss by absorption ; since it has been shown by the ex- 
periments of M. Lebourdais, mentioned under the head of purified animal charcoal, 
that several of these principles may be obtained by the sole action of charcoal. For 
most pharmaceutical operations, and for use as an antidote, animal charcoal must 
be purified by hydrochloric acid from phosphate and carbonate of calcium. (See 
Carbo Animalis Purtficatus.) According to Guthe,a German chemist, bone char- 
coal, without purification, is to be preferred as a decolorizer, in all cases in which 
the calcareous salts exert no injurious effect. 


Off. Prep. Carbo Animalis Purificatus. 


CARBO ANIMALIS PURIFICATUS. U.S., Br. Purified Animal 
Charcoal. 
(CAR/BO AN-I-MA/LIS PU-RI-FI-CA’TUS,) 
‘Charbon animal purifié, /’r.; Gereinigte Knochen Kohle, @. 
“ Animal Charcoal, in No. 60 powder, two parts ; Hydrochloric Acid, three parts; 
Water, a sufficient quantity. Pour the Hydrochloric Acid, previously mixed with 
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Jifteen (15) parts of Water, upon the Animal Charcoal, and digest the mixture on 
a water-bath, for twenty-four hours, occasionally stirring. Pour off the supernatant 
liquid, and digest the undissolved portion with /i/teen (15) parts of Water for two 
hours. Transfer the mixture to a strainer, and, when the liquid portion has run 
off, wash the residue with Water until the washings cease to be affected by test- 
solution of nitrate of silver. Dry the product, heat it to dull redness in a closely 
covered crucible, and, when cool, keep it in well-stopped bottles.” U.S. 

“Take of Bone Biack, in powder, sixteen ounces [avoirdupois]; Hydrochloric 
Acid ten fluidounces ; Distilled Water a ‘sufficiency. Mix the Hydrochloric Acid 
with a pint of the Water, and add the Bone Black, stirring occasionally. Digest 
at a moderate heat for two days, agitating from time to time ; collect the undissolved 
charcoal on a calico filter, and wash with Distilled Water till what passes through 
gives scarcely any precipitate with nitrate of silver. Dry the charcoal, and then 
heat it to redness in a covered crucible.” Br. . 

Animal charcoal, as it is made by charring bones, necessarily contains bone-phos- 
phate and carbonate of calcium, the presence of which does no harm in some de- 
colorizing operations; but, in delicate chemical processes, these salts may be dis- 
solved or decomposed, and thus become a source of impurity. It is on this account 
that animal charcoal requires to be purified from its calcareous salts ; and this is ac- 
complished by diluted hydrochloric acid, which dissolves the phosphate and de- 
composes the carbonate. According to Dr. Stenhouse, aluminized vegetable charcoal 
may be substituted for purified animal charcoal, and is equally efficacious as a de- 
colorizer. (See page 357.) 

Properties. Purified animal charcoal is “a dull black powder, odorless and 
tasteless, and insoluble in water, alcohol, or other solvents. When ignited at a high 
temperature with a little red oxide of mercury and with free access of air, it leaves at 
most only a trace of residue. If 1 part be digested with 2 parts of hydrochloric acid 
and 6 parts of water, the filtrate, after being supersaturated with water of ammonia, 
should remain unaffected by test-solution of magnesium (abs. of phosphate).” U.S. 

It has been shown by Mr. Robert Warington that bitter vegetable substances, in- 
cluding the organic alkalies, are removed from solution by passing through purified 
animal charcoal, especially when the action is assisted by heat. M. Weppen finds 
that a similar effect is produced by it in removing resins from tinctures, tanni¢ acid 
and bitter principles from astringent and bitter infusions, and certain metallic salts 
from their solutions. Purified animal charcoal, thus employed, has been resorted 
to by M. Lebourdais as an agent for obtaining the active principles of plants. A 
decoction or infusion of the plant is either boiled with or filtered through the char- 
coal, which takes up, more or less completely, the bitter and coloring principles. 
The charcoal, after having been washed and dried, is treated with boiling alcohol, 
which dissolves the principlestaken up. Finally, the alcohol is distilled off, and the 
principles are obtained in a separate state. In this way digitalin, ilicin, scillitin, 
columbin, colocynthin, arnicine, strychnine, quinine, and other principles have been 
obtained by M. Lebourdais. (Chem. Gaz., Nov. 15,1848.) In relation to the method 
of M. Lebourdais, see a paper by Mr. J. S. Cobb. (A.J. P., 1851.) Dr. A. B. Gar- 
rod has proposed purified animal charcoal as an antidote to vegetable and animal 
poisons, with which it appears to combine. According to his experiments, common 
bone-black has not one-fifth of the powder possessed by the purified substance; and 
vegetable charcoal and lampblack are nearly or quite useless. The amount of the 
antidote proposed by Dr. Garrod is half an ounce for each grain of a vegetable 
organic alkali. Dr. Alfred Taylor deems the results of Dr. Garrod inconclusive. 
Prof. B. H. Rand, of this city, made some interesting observations in relation to the 
antidotal powers of purified animal charcoal, and proved that poisonous doses of the 
strongest vegetable poisons may be swallowed with impunity, if mixed with that 
substance. (Med. Kaxum., Sept. 1848.) It has also been recommended as an antidote 
for phosphorus (NV. Y. Med. Record, 1874, p. 68), but its value is very doubtful. 

n using animal charcoal for decolorizing active vegetable principles, great caution 
should be observed, as much loss is often incurred by the absorption of those princi- 
ples by the charcoal. 
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Pharm. Uses. Atropia, Br.; Digitalinum; Morphize Hydrochloras, Br.; San- 
toninum, Br. 


CARBO LIGNI. U.S., Br. Charcoal. 
(CAR’BO LIG’NI.) 
‘‘ Charcoal prepared from soft wood.” U.S. ‘“ Wood charred by exposure to a red 
heat without access of air.” Br. 
Wood Charcoal, Vegetable Charcoal ; Carbo Pulveratus, P.G@.; Carbo Preeparatus, Carbo e Ligno; 


Charbon végétal, Charbon de Bois, Fr.; Holzkohle, Praparirte Kohle, G.; Carbone di Legno, Ji.; 
Carbon de Lena, Sp. 


Preparation on the Large Scale, Billets of wood are piled in a conical form, and 
covered with earth and sod to prevent the free access of air; several holes being left 
at the bottom, and one at the top of the pile, in order to produce a draught to com- 
mence the combustion. The wood is then kindled from the bottom. In a little while 
the hole at the top is closed, and, after the ignition is found to have pervaded the 
whole pile, those at the bottom are stopped also. The combustion taking place with 
a smothered flame, the volatile portions of the wood, consisting of hydrogen and 
oxygen, are dissipated; while the carbon, in the form of charcoal, is left. 

In this process for the carbonization of wood, all the volatile products are dissi- 
pated; and a portion of the charcoal itself is lost by combustion. Wood, thus car- 
bonized, yields not more than 17 or 18 per cent. of charcoal. A better method is 
to char the wood in iron cylinders, when it yields from 22 to 23 parts in 100 of ex- 
cellent charcoal; and, at the same time, the means are afforded for collecting the 
volatile products, consisting of pyroligneous acid, empyreumatic oil, and tar. This 
process for obtaining charcoal has been described under another head. (See Actdum 
Aceticum.) A method of preparing charcoal by subjecting wood to over-heated 
steam has been invented by M. Violette. When the temperature of the steam is 
300° C. (572° F.), the wood is converted into a peculiar charcoal, called red charcoal, 
which is intermediate in its qualities between wood and ordinary charcoal. When 
the temperature is lower, the carbonization is incomplete; when higher, the product 
is black charcoal. The steam process yields a uniform charcoal for a given tem- 
perature, which may be easily regulated, and a product about double that obtained 
in closed cylinders. Charcoal, prepared in closed cylinders, yields ten times as much 
ash as that ordinarily made. Charcoal contains carbon, in proportion to the tem- 
perature at which it is formed; varying from 65 per cent. when made at 250° C. 
(482° F.), to 80 per cent. at 400° CO. (752° F.). The gaseous matter present is 
always inversely as the temperature of carbonization. Thus, for charcoal made at 
300° C. (572° F.), it is one-third of its weight; at 350° C. (662° F.), one-fourth. 
(Journ. de Pharm., 1851, p. 35.) 

Mr. K. C. C. Stanford has called attention to a variety of vegetable charcoal, ob- 
tained by charring a species of sea-weed, Laminaria digitata, gathered on the shores 
of the Hebrides, which, although, on account of the large proportion of carbonate 
of calcium contained in it (20 per cent.), unfit for use in refining sugar, possesses 
more of the deodorizing and decolorizing power than animal charcoal itself, which, 
with the exception referred to, it closely resembles in chemical composition. (P. J. 
Tr., 1867, p. 186.) 

Preparation for Medicinal Use. M. Belloc recommends charcoal for this pur- 
pose to be obtained from poplar shoots, cut at the time the sap rises, and deprived of 
their bark. The carbonization should be performed in cast-iron vessels at a red-white 
heat. The product is a light and brilliant charcoal, which must be purified by being 
macerated for three or four days in water, frequently renewed. It is then dried, 
powdered, and placed in bottles, which should be well stopped. The charcoal most 
esteemed in Philadelphia, for medicinal. purposes, is that prepared by the Messrs. 
Dupont, near Wilmington, Delaware, for the manufacture of gunpowder. It is made 
from young willow shoots of two or three years’ growth. 

_ Properties, Charcoal is a black, shining, brittle, porous substance, tasteless and 
inodorous and insoluble in water. It is a good conductor of electricity, but a bad 
one of heat. It possesses the remarkable property of absorbing many times its own 
bulk of certain gases. When exposed to the air after ignition, it increases rapidly 
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in weight, absorbing from 12 to 14 per cent. of moisture. As ordinarily prepared, 
it contains the incombustible part of the wood amounting to 1 or 2 per cent., which 
is left as ashes when the charcoal is burned. These may be removed by digesting 
the charcoal in diluted hydrochloric acid, and afterwards washing it thoroughly 
with boiling water. 

Medical Properties, etc. Powdered charcoal is disinfectant and absorbent. It 
is employed with advantage in diarrhoea as an absorbent, and in dyspepsia with 
fetid breath and eructations. It was given in dysentery by the late Dr. Robert 
Jackson, who found it to have the effect of soothing the patient, and improving 
the character and consistence of the stools. It is also useful, in the form of injec- 
tion, in putrid discharges from the uterus. M. Belloc recommends it strongly in 
gastralgia, and especially pyrosis, in which, if it fails to remove the disease, it abates 
the pain, nausea, and vomiting; and his observations have been confirmed by a 
committee of the French Academy of Medicine. As a remedy in obstinate con- 
stipation, Dr. Daniel, of Savannah, speaks of it in high terms. He also found it 
useful in nausea and constipation of pregnancy. On the other hand, some practi- 
tioners have found charcoal to confine the bowels. Dr. Wilson, of New Zealand, 
speaks highly of it in the diarrhoea of measles, and in epidemic cholera. Dr. New- 
man recommends it as a dressing to wounds and ulcers. Mr. Wormald, of St. 
Bartholomew’s Hospital, has made a useful application of the disinfecting power of 
dry charcoal, in what he calls the charcoal quilt. This consists of two sheets of 
cotton wadding, quilted together in small segments, with a tolerably thick layer 
of powdered charcoal between them. The quilts, thus prepared, may be of any 
size, so as to fit a gangrenous sore or stump. Its use as an ingredient of poultices 
is noticed under Cataplusma Carbonis. Several of its varieties are used as tooth- 
powder. Those generally preferred are the charcoals of the cocoa-nut shell and of 
bread. It is said that charcoal proves useful in preserving the teeth by absorbing the 
acid sometimes morbidly present in the mucus of the mouth. The dose of charcoal 
varies from one to four teaspoonfuls (3. 9-15:'5 Gm.) or more. Dr. Daniel gave it 
in his case of constipation in doses of a tablespoonful (15-5 Gm.), repeated every 
half hour. Charcoal biscuits have been prepared, containing 15 or 20 per cent. of 
charcoal in fine powder, whilst charcoal lozenges, either with charcoal alone or asso- 
ciated with bismuth, have been employed with asserted good results in certain forms 
of gastric disturbances. 

For internal use charcoal is preferred by some in the granular form. Mr. W. 
Lascelles Scott employs the following method of preparing it. He prefers the 
wood of the box, willow, or linden, which, after being charred, should be allowed to 
cool out of contact with air, then boiled for some time in diluted hydrochloric acid, 
and afterwards, having been thoroughly washed with pure water, in a little weak am- 
monia. The fragments are again ignited, and then quickly powdered, and passed 
through a sieve of 80 or 100 apertures to the inch. Nine pounds of this powder 
are mixed with one pound of pure sugar passed through a 30 sieve, and 4 ounces 
of gum arabic in impalpable powder. The whole is then moistened with a few 
ounces of warm distilled water, to which have been added an ounce and a quarter 
of tincture of benzoin, and a little mucilage. The mass is now granulated on flat 
steam pans, in the usual manner, at a temperature of 101-6°-107-2° C. (215° or 
225° ¥'.). When perfectly dry it is sifted, and secured in well-stopped bottles. 
(Chem. News, 1867, p. 204.) 

Charcoal has been employed with good effect, as a deodorizer, in dissecting-rooms, 
placed in open pans through the room. It has the advantage over the chlorides 
that it has no smell. When it loses its effect, it may be recalcined. Water for 
long voyages is kept sweet by having a little powdered charcoal added to each cask. 

Dr. Stenhouse has devised a process for combining alumina with common vege- 
table charcoal, forming what he calls aluminized charcoal, which is an economical 
substitute for purified animal charcoal, and equally efficacious as a decolorizer. It 
is prepared by digesting finely powdered charcoal with sufficient of the solution of 
sulphate of aluminium to give an impregnation of 7-5 per cent. of alumina. The 
whole is evaporated to dryness, and ignited in a covered Hessian crucible, until the 
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water and acid have been dissipated. Aluminized charcoal is perfectly black, 
though thoroughly impregnated with anhydrous alumina, and only requires to be 
carefully pulverized to be ready for use. (P. J. Tr., 1857, p. 364.) On similar 
principles, Dr. Stenhouse prepares his artificial bone-black, by impregnating pow- 
dered wood charcoal with 7:5 per cent. of phosphate of calcium, by digesting it in 
a solution of this salt in hydrochloric acid, evaporating to dryness, and igniting in 
covered vessels. This charcoal decolorizes well, but can be used only for neutral 
solutions. ' 

Charcoal may act either as an oxidizer or deoxidizer; and these contrary powers 
seem to depend upon its having for oxygen a medium affinity, which enables it to 
take that element from some bodies, and to yield it to others, or at least by its 
porosity to facilitate atmospheric oxidation. Thus, it is known to reduce several 
oxides ; while, on the other hand, it aids powerfully in the oxidation of animal mat- 
ter. The bodies of two dogs having been laid in an open box on a bed of charcoal, 
a few inches deep, and covered by the same material, were kept by Mr. John Turn- 
bull, of Glasgow, for six months in his laboratory, without emitting any perceptible 
effluvium ; and, when they were examined at the end of this time, scarcely anything 
remained but the bones. Dr. Stenhouse, who relates this experiment, has confirmed 
it by observations of his own, and believes that the animal matter thus treated, 
undergoes putrefaction ; though the products, by their rapid oxidation and absorp- 
tion, are prevented from contaminating the air. He, therefore, considers charcoal 
not to be antiseptic, but the very opposite. (Chem. Gaz., 1854, p. 132.) 

The study of the absorbent and oxidizing properties of charcoal led Dr. Stenhouse 
to apply it to the purpose of preventing the access of noxious effluvia to the lungs 
in respiration. This object he proposed to effect by covering the nose and mouth 
with what he called the charcoal respirator. The instrument consists of a layer 
of coarsely powdered charcoal, a quarter of an inch thick, between two sheets of 
silvered wire gauze, covered with thin woollen cloth, by means of which the tem- 
perature of the inspired air is greatly increased. The frame is made of thin sheet- 
copper; but the edges of lead padded and lined with velvet so as to fit the lower 
part of the face. Dr. Stenhouse considered his respirator to act as an air filter, and 
to be peculiarly adapted to protect the wearer against infectious diseases. (P. J. 
T., 1855, p. 328.) This instrument must not be confounded with Jeffrey’s wire 
ventilator, which is intended solely to warm the air before entering the Jungs. 

Pharm. Uses. In the preparation of Acidum Sulphurosum ; Potassii Bromidum, 
Br.; Potassii Iodidum. 

Off. Prep. Cataplasma Carbonis, Br. 


CARBONEI BISULPHIDUM. U.S. _ Bisulphide Sines Carbon. [Di- 
sulphide of Carbon. | 


C S235 76. (CAR-BO/NE-I BI-SUL’PHI-DUM.) C Se; 38. 


‘ Bisulphide of Carbon should be kept in well-stopped bottles, in a cool place, 
remote from lights or fire.” U.S. 


Carboneum Sulfuratum, Alcohol Sulfuris, P.G.; Carbonii Bisulphidum; Carbon Sulphide, Sul- 
fure de Carbone, Fr.; Schwefelkohlenstoff, G. 


This compound, corresponding to carbon dioxide (carbonic acid gas), CO,, is 
prepared by the direct combination of carbon and sulphur at a moderate red heat. 
To effect this, charcoal is heated to redness in a vertical cylinder, while sulphur is 
admitted through a lateral tubulure near the bottom. As the sulphur melts and 
vaporizes, it combines with the carbon, and the carbon disulphide formed distils 
over through a series of condensing tubes, which, while they serve to collect the 
crude carbon disulphide, allow of the escape of the hydrogen sulphide formed at 
the same time. The crude product is then rectified, first over a solution of chlori- 
nated lime to break up any hydrogen sulphide gas remaining, and then repeatedly 
either over mercury or mercuric chloride, or over a pure fatty oil, which withdraws 
from it all free sulphur and bad-smelling sulphur compounds. 

The manufacture of carbon disulphide has within late years assumed large pro- 
portions. In the works of Deiss at Pantin, near Marseilles, France, 500 kilogrammes 
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are turned out daily, and their annual production in 1880 exceeded 1,200,000 
kilogrammes. 

It is used in the arts for the extraction of oils from different oil-seeds, for the ex- 
traction of sulphur from some varieties of sulphur ores, for the cleansing of wool 
and recovering the fat, in the manufacture of india-rubber goods as a solvent for 
the caoutchouc, for the extraction of perfumes, and latterly on an enormous scale in 
France as a remedy against the phylloxera, or grape pest, using it either directly 
or to produce the alkaline xanthogenates (sulphocarbonates). 

Properties. ‘‘A clear, colorless, highly refractive liquid, very diffusive, having 
a strong, characteristic odor, a sharp, aromatic taste, and a neutral reaction. It is 
insoluble in water; soluble in alcohol, ether, chloroform, and fixed or volatile oils. 
Sp. gr. 1-272. It vaporizes abundantly at ordinary temperatures, is highly inflam- 
mable, boils at 46° C. (114:8° F.), and, when ignited, burns with a blue flame, 
producing carbonic and sulphurous acids. It should not affect the color of blue 
litmus paper moistened with water (abs. of sulphurous acid). A portion evaporated 
spontaneously in a glass vessel should leave no residue (sulphur). Test-solution of 
acetate of lead agitated with it should not be blackened (abs. of hydrosulphuric 
acid).” U.S. 

Medical Properties. Bisulphide of carbon is a powerful poison, but is not used 
as an internal remedy. According to M. Delpech, the workmen exposed to the 
fumes of the bisulphide are affected with headache, vertigo, and over-excitement 
of the nervous system, as evinced by voluble talking, incoherent singing, or im- 
moderate laughter, or sometimes by weeping; and a continuance of the exposure 
is apt to cause at length a state of cachexia, characterized by general weakness, loss 
of sexual appetite, dulness of sight and hearing, and impairment of memory. M. 
S. Cloéz has made with it experiments on some of the smaller animals, as rats and 
rabbits, which were confined under a bell-glass with some cotton saturated with 
the bisulphide. In a few moments the animal exhibited signs of its action in 
great excitement, followed by retarded movements, with some convulsive shocks, 
then fell on its side and died in five minutes from the beginning. Congestion of 
the lungs and of the cavities of the heart, without any cerebral lesion, while the 
right auricle continued to contract two hours after apparent death, were the phe- 
nomena. observed on dissection. (Lancet, Sept. 1866, p. 267.) 

Externally, the bisulphide has been used as a counter-irritant and local aneesthetic. 
In enlarged lymphatic glands, Dr. Turnbull has used it with asserted good success. 
He applies it by means of a bottle with a proper sized mouth, containing a fluid- 
drachm of the bisulphide, imbibed by a piece of sponge. The skin over the gland 
is first well moistened with water. He employed the vapor also with benefit in 
deafness, when dependent on want of nervous energy, and a deficiency of wax. 
For this purpose, the bottle containing the bisulphide is made with a neck to fit 
the meatus, and, being applied to the ear, is held there until considerable warmth 
is produced. The remedy has been used often with very good results, in a similar 
manner, in facial and other neuralgias and various local pains. It causes a good deal 
of smarting, but its excessive odor is the chief objection to it. | 


CARDAMOMUM. U.S., Br. Cardamom. 
(CAR-DA-MO'!MUM.) 


“The fruit of Elettaria Cardamomum. Maton. (Nat. Ord. Zingiberacee.)” U.S. 
“The dried capsules of the Malabar Cardamom, Elettaria Cardamomum. The 
seeds are best kept in their pericarps, from which they should be separated when 


required for use, the pericarpial coats being rejected.” Br. 

Cardamoms, #r.; Fructus (Semen) Cardamomi Minoris, P.G.; Cardamomum Minus, Cardomo- 
mum Malabariam; Malabar Cardamoms; Cardamomes, Petit Cardamome, f’r.; Cardamomen, 
Kleine Cardamomen, G.; Cardamomo minore, /t.; Cardamomo menor, Sp.; Ebil, Arad.; Kakelah 
seghar, Pers.; Capalaga, Malay ; Gujaratii elachi, Hindoost. f : 

The subject of Cardamom has been involved in some confusion and uncertainty, 
both in its commercial and botanical relations. The name has been applied to the 


aromatic capsules of various Indian plants belonging to the family of Scitamineze 
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Three varieties have long been designated by the several titles of the lesser, middle, 
and larger—cardamomum minus, medium, and magus ; but these terms have been 
, used differently by different writers, so that their precise 
signification remains doubtful. To the late Dr. Pereira 
we are mainly indebted for the clearing up of this con- 
fusion. It is well known that the lesser cardamom of 
most writers is the variety recognized by the Pharma- 
copceias, and generally kept in the shops. The other 
varieties, though circulating to a greater or less extent 
in Kuropean and Indian commerce, are little known in 
this country.* The following remarks have reference 
exclusively to the genuine Malabar, or officinal carda- 
mom. 
Transverse section of seed of Linnzeus confounded, under the name of Amomum 
imma Cardamomum, two different vegetables—the genuine 





mn 
ae 


EOTT, 
St 


* The following is a sketch of the non-officinal cardamoms, compiled chiefly from the publica- 
tions of Pereira and of Fliickiger and Hanbury. 

1. Ceylon Cardamom, This has been denominated variously cardamomum medium, cardamomum 
majus, and cardamomum longum, and is sometimes termed in English commerce wild cardamom, It 
is the large cardamom of Guibourt. In the East it is sometimes called grains of Paradise ; but it 
is distinct from the product known with us by that name. It is derived from a plant cultivated 
in Candy, in the island of Ceylon, and also growing wild in the forests of the interior, which was 
designated by Sir James Edward Smith Elletaria major, but is now generally acknowledged to be 
only a variety of the officinal plant. This plant was described by Pereira in P. J. Tr. (ii. 388). 
The fruit is a lanceolate-oblong, acutely triangular capsule, somewhat curved, about an inch and a 
half long and four lines broad, with flat and ribbed sides, tough and coriaceous, brownish or yellow 
ash-colored, having frequently at one end the long, cylindrical, three-lobed calyx, and at the other 
the fruit-stalk. It is three-celled, and contains angular, rugged, yellowish red seeds, of a peculiar 
fragrant odor and spicy taste. Its effects are analogous to those of the officinal cardamom. 

2. Round Cardamom. This is probably the Apwpor of Dioscorides, and the Amomi uva of Pliny, 
and is believed to be the fruit of Amomum Cardamomum (Willd.), growing in Sumatra, Java, and 
other East India islands. The capsules are usually smaller than a cherry, roundish or somewhat 
ovate, with three convex sides, more or less striated longitudinally, yellowish or brownish white, 
and sometimes reddish, with brown, angular, cuneiform, shrivelled seeds, which have a spicy cam- 
phorous flavor. They are sometimes, though rarely, met with connected in their native clusters, 
constituting the amomum racemosum, or amome en grappes of the French. They are similar in 
wedicinal properties to the officinal, but are seldom used except in the southern parts of Europe. 

3. Juva Cardamom. The plant producing this variety is supposed to be the Amomum maximum 
of Roxburgh, growing in Java and other Malay islands in the East. The capsules are oval, or oval- 
oblung, often somewhat ovate, from eight to fifteen lines long, and from four to eight broad, usually 
flattened on one side and convex on the other, sometimes curved, three-valved, and occasionally 
imperfectly three-lobed, of a dirty grayish brown color, and coarse fibrous appearance. When soaked 
in water, they exhibit as their distinguishing character from nine to thirteen ragged membranous 
wings along their whole length, which distinguish them from all other varieties. The seeds have 
a feebly aromatic taste and smell. This variety of cardamom affords but a very small proportion 
of volatile oil, is altogether of inferior quality, and, when imported into London, is usually sent 
to the continent. 

4, Madagascar Cardamom. This is the Cardamomum majus of Geiger and some others, and is 
thought to be the fruit of Amomum angustifolium of Sonnerat, growing in marshy grounds in Mada- 
gascar. The capsule is ovate, pointed, flattened on one side, striated, with a broad circular scar 
at the bottom, surrounded by an elevated, notched, corrugated margin. The seeds have an aro- 
matic flavor analogous to that of officinal cardamom, 

5. Bengal Cardamom. The fruit of Amomum subulatum, Roxb., sometimes known by the name 
of Winged Bengal Cardamom. Morung elachi, or Buro elachi, is about an inch in length, ob- 
scurely three-sided, ovoid or somewhat obconic, with nine narrow, jagged ridges or wings (best 
seen after soaking in water) upon its distal end, which terminates in a truncate bristly nipple. The 
pericarp is coarsely striated, of a deep brown, splitting into three valves, disclosing a three-lobed 
mass of seeds, 60 to 80 in number, agglutinated by their viscid saccharine anthers. 

6. Nepaul Cardamom is produced by an Amomum of undetermined species, and resembles the 
Bengal cardamom, except in having a long tubular calyx on its summit, and in being usually 
attached to a stalk. 

7. Grains of Paradise. Grana Paradisi. Under this name and that of Guinea grains, and Male- 
gueta, or Mallaguetta pepper, are found in commerce small seeds of a round or ovate form, often 
angular, and somewhat cuneiform, minutely rough, brown externally, white within, of a feebly 
aromatic odor when rubbed between the fingers, and of a strongly hot and peppery taste. Two 
kinds of them are known in the English market, one larger, plumper, and more warty, with a short 
conical projecting tuft of pale fibres on the umbilicus; the other smaller and smoother, and without 
the fibrous tuft. The latter are the most common. It is probable that one of the varieties is pro- 
duced by Amomum Grana Paradisi of Sir J. E. Smith, and the other by Roscoe’s Amomum Mele- 
gueta. (Pereira’s Mat. Med., 3d ed.. p. 1134.) Dr. W. F. Daniell, who has published (P. J. 7'r., 
xiv. 312 and 356) an elaborate paper on the Amoma of Western Africa, states that the true Malla- 
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plant of Malabar, and another growing in Java. These were separated by Willde- 
now, who conferred on the former Sonnerat’s title of Amomum repens, while he 
retained the original name for the latter, though not the true cardamom plant. In 
the tenth volume of the Linnzan Transactions, 1811, Mr. White, a British Army 
Surgeon in India, published a very minute description of the Malabar plant, which 
he had enjoyed frequent opportunities of examining in its native state. From this 
description, Dr. Maton inferred that the plant, according to Roscoe’s arrangement 
of the Scitamineze, could not be considered an Amomum ; and, as he was unable 
to attach it to any other known genus, he proposed to construct a new one with the 
name of Elettaria, derived from elettari or elatart, the Malabar name of this vege- 
table. Sir James Smith afterwards suggested the propriety of naming the new 
genus Matonia, in honor of Dr. Maton; and the latter title, having been adopted 
by Roscoe, obtained a place in former editions of the London and U.S. Pharma- 
copeias. The celebrated Dr. Roxburgh described the Malabar cardamom plant 
as an Alpinia, with the specific name Cardamomum. As doubts were entertained 
of the necessity for the new genus proposed by Maton, Roxburgh was followed in 
the London and U. 8. Pharmacopeeias, and the fruit was referred to Alpinia Car- 
damomum. ‘This decision, however, has been revised in the later editions of the 
U.S. and British Pharmacopeias. Finally Roscoe has arranged it with the aban- 
doned genus Renealmia of Linnezeus, which he has restored. 

Gen. Ch. Corolla with the tube filiform and the inner limb one-lipped. Anther 
naked. Capsule often berried, three-celled, three-valved. Seeds numerous, arillate. 
Blume. 

Elettaria Cardamomum. Maton; B. & T.,267.—Alpinia Cardamomum. Rox- 
burgh Amomum Fepens. Sonnerat; Willd. Sp. Plant. i. 9.—Renealmia Carda- 
momum. Roscoe, Monandrous Plants. Figured in Linn. Trans. x. 248, and Car- 
son’s Jllust. of Med. Bot. 1.55. The cardamom plant has a tuberous horizontal 
root or rhizome, furnished with numerous fibres, and sending up from eight to twenty 
erect, simple, smooth, green and shining, perennial stems, which rise from six to 
twelve feet in height, and bear alternate sheathing leaves. These are from nine 
inches to two feet long, from one to five inches broad, elliptical-lanceolate, pointed, 
entire, smooth, and dark green on the upper surface, glossy and pale sea-green be- 
neath, with strong midribs, and short footstalks. The flower-stalk proceeds from 
the base of the stem, and lies upon the ground, with the flowers arranged in a pan- 
icle. The calyx is monophyllous, tubular, and toothed at the margin; the corolla 
monophyllous and funnel-shaped, with the inferior border unilabiate, three-lobed, 
and spurred at the base. The fruit is a three-celled capsule, containing many seeds. 

This valuable plant is a native of the mountains of Malabar, where it springs up 
spontaneously in the forests after the removal of the undergrowth, and is very ex- 
tensively cultivated by the natives. The curious reader may find a detailed account 
of the method of culture in the A. J. P., 1877, p. 605. The plant begins to yield 
fruit at the end of the fourth year, and continues to bear for several years after- 
wards. The capsules when ripe are picked from the fruit stems, dried over a gentle 
fire, and separated by rubbing with the hands from the footstalks and adhering calyx. 

Thus prepared, they are ovate-oblong, from three to ten lines long, from two to 
four thick, three-sided with rounded angles, obtusely pointed at both ends, longi- 
tudinally wrinkled, and of a yellowish white color. The seeds which they contain 
guetta pepper is obtained exclusively from varieties of the same species, to which belong the Amo- 
mum Grana Paradisi of Afzelius, and the A. Melegueta of Roscoe; while the A. Grana Paradisi 
of Sir J. E. Smith is a different plant, and yields a different product. These grains are imported 
from Guinea, and other parts of the western coast of Africa. Similar grains are taken to England 
from Demerara, where they are obtained from a plant cultivated by the negroes, supposed to have 
been brought from Africa, and believed by Dr. Pereira to be the Amomum Melegueta of. Roscoe. 
({bid., vi. 412.) At the international exhibition of 1862, at London, Dr. Geo. B. Wood noticed a 
specimen of similar grains, under the name of grains of Paradise, sent from the island of Trinidad. 
Their effects on the system are analogous to those of pepper; but they are seldom used except in 
veterinary practice, and to give artificial strength to spirits, wine, beer, and vinegar. In the 
same journal (ii. 443), Dr. Pereira points out seven distinct scitamineous fruits, to which the name 
of grains of Paradise has been applied by different authors, 


Other products of different Scitaminez, which have received the name of cardamom, are described ; 
but the above are all that are known in commerce, or likely to be brought into our drug markets. 
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are small, angular, irregular, rough as if embossed upon their surface, of a brown 
color, easily reduced to powder, and thus separable from the capsular covering, which, 
though slightly aromatic, is much less so than the seeds, and should be rejected 
when the medicine is administered. The seeds constitute about 74 parts per cent. 
by weight. According to Pereira, three varieties are distinguished in commerce :— 
1, the shorts, from three to six lines long, from two to three broad, browner and 
more coarsely ribbed, and more highly esteemed than the others; 2, the long-longs, 
from seven lines to an inch in length by two or three lines in breadth, elongated, 
and somewhat acuminate; and 3, the short-longs, which are somewhat shorter and 
less pointed than the second variety. The odor of cardamom is fragrant, the taste 
warm, slightly pungent, and highly aromatic. ‘Ovoid or oblong, from two-fifths 
to four-fifths of an inch (1 to 2 cm.) long, obtusely triangular, rounded at the base, 
beaked, longitudinally striate ; of a pale buff color, three-celled, with a thin, leathery, 
nearly tasteless pericarp and a central placenta. The seeds are reddish brown, an- 
gular, transversely rugose, depressed at the hilum, surrounded by a thin, membranous 
arillus, and have an agreeable odor and a pungent aromatic taste.” U.S. Carda- 
mom yields its virtues to water and alcohol, but more readily to the latter. The 
seeds contain 4°6 per cent. of volatile oil, 10:4 of fixed oil, 2:5 of a salt of potassa 
mixed with a coloring principle, 3-0 of starch, 1-8 of azotized mucilage, 0-4 of 
yellow coloring matter, and 77:3 of ligneous fibre. (‘Trommsdorff.) The volatile 
oil is colorless, of an agreeable and very penetrating odor, and of a strong aromatic,, 
burning, camphorous, and bitterish taste. It is dextrogyrate, and consists essen- 
tially of a terpene, O,,H,,. From old specimens of oil Dumas and Peligor claim to 
have obtained crystals of terpin, C,,H,, + 3H,O, while Fliickiger has obtained a 
crystalline deposit from Ceylon oil which he considers identical with common cam- 
phor. The sp. gr. of the oil is between 0-92 and 0:94. It cannot be kept long 
without undergoing change, and finally, even though excluded from the air, loses 
its peculiar odor and taste. If ether be made to percolate through the powdered 
seeds, and the liquor obtained be deprived of the ether, a light greenish brown fluid 
remains, consisting almost exclusively of the volatile and fixed oils. It has the odor 
of cardamom, and keeps better than the oil obtained by distillation, (A. J. P., xxi. 
116.) The seeds should be powdered only when wanted for use; as they retain 
their aromatic properties best while in the capsules. 

Cardamoms are not often adulterated; but an instance has been mentioned by Mr. 
G. W. Kennedy, as having occurred under his own observation, in which orange 
seeds and unroasted grains of coffee were mixed with the cardamoms to the extent 
of nearly 4 per cent. (A. J. P., 1872, p. 389.) 

Medical Properties and Uses, Cardamom is a warm and grateful aromatic, less 
heating and stimulating than some others belonging to the class, and very useful as 
an adjuvant or corrective of cordial, tonic, and purgative medicines. Throughout 
the Kast Indies it is largely consumed as a condiment. It was known to the ancients, 
and derived its name from the Greek language. In this country it is employed 
chiefly as an ingredient in compound preparations. 

Off. Prep. Extractum Colocynthidis Compositum; Pulvus Aromaticus, U. S.; 
Pulvis Cinnamomi Comp., Br.; Pulvis Cretze Aromatics, Br.; Tinetura Carda- 
momi, U.S.; Tinct. Cardamomi Comp.; Tinct. Gentianz Comp. ; ; Tinct. Rhei ; 


Vanum Aloe, 
CARUM. U.S., Br. Caraway. 
(CA/RUM.) 


“The fruit of Carum Carvi. Linné. (Nat. Ord. Umbelliferae, Orthosperme.)” 
U.S. “ The dried fruit of Carum Carui.” Br. 


Carui Fructis, Br.; Caraway Fruit; Fructus Carvi, P.G.; Cumin des Prés, Carvi, Fr., It., 
Gemeiner Kiimmel, Kiimmel, G.; Alcaravea, Sp. 


Gen. Ch. Fruit ovate- oblong, striated. Anvoluere one-leafed. Petals keeled, in- 
flexed-emarginate. Willd. 

Carum Carui. Willd. Sp. Plant. i. 1470; B.& 7.121. This plant is biennial 
and umbelliferous, with a spindle-shaped, fleshy, whitish root, and an erect stem, 
about two feet in height, branching above, and furnished with doubly pinnate, deeply 
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incised leaves, the segments of which are linear and pointed. The flowers are small 
and white, and in erect terminal umbels, which are accompanied with an involucre, 
consisting sometimes of three or four leaflets, sometimes of one only, and are desti- 
tute of partial involucre. 

The caraway plant is a native of Europe, growing wild in meadows and pastures, 
and cultivated in many places. It has been introduced into this country. The 
flowers appear in May and June, and the seeds, 
which are not perfected till the second year, ripen 
in August. The root, when improved by culture, 
resembles the parsnep, and is used as food in the 
north of Kurope. The seeds are the part used in 
medicine. They are collected by cutting down the 
plant, and threshing it on a cloth. Our markets 
are supplied partly from Kurope, partly from our Transverse section of caraway, showing 
own gardens. The American seeds are usually he 
rather smaller than the German. Under the name of Ajowan, the fruit of the 
Carum Ajowan, Bentham & Hooker (Ammi Copticum, Linn.) are largely used 
in India. They are = to =, of an inch long, and resemble the fruits of common 
parsley, but are distinguished by their odor, and their surface being very rough 
from numerous, very minute tubercles. They contain about 4 per cent. of a vola- 
tile oil, which has the odor of the oil of thyme, and contains thymol. 

Caraway seeds (half-fruits) are about two lines in length, slightly curved, with five 
longitudinal ridges, which are of a light yellowish color, while the intervening spaces 
are dark brown. ‘ Oblong, laterally compressed, about one-sixth of an inch (4 mm.) 
long, usually separated into the two mericarps, and these curved, narrower at both 
ends, brown, with five yellowish, filiform ribs, and with six oil-tubes.” U.S. They 
have an agreeable aromatic smell, and a sweetish, warm, spicy taste. ‘hese prop- 
erties depend on an essential oil, which they afford largely by distillation. (See 
Oleum Cari.) The residue is insipid. They yield their virtues readily to alcohol, 
and more slowly to water. 

Medical Properties and Uses, Caraway is a pleasant stomachic and carmina- 
tive, occasionally used in flatulent colic, and as an adjuvant or corrective of other 
medicines. The dose in substance is from a scruple to a drachm (1:3-3-9 Gm.). 
An infusion may be prepared by adding two drachms of the seeds to a pint of boil- 
ing water. The volatile oil, however, is most employed. (See Oleum Cari.) The 
seeds are baked in cakes, to which they communicate an agreeable flavor, while they 
stimulate the digestive organs. 

Off. Prep. Aqua Carui, Br.; Confectio Piperis, Br.; Oleum Cari, U. S.; Oleum 
Carui, Br.; Pulvis Opii Compositus, Br.; Tinctura Cardamomi Composita; Tinct. 
Senne, Br. 





CARYOPHYLUUS. U.S., Br. Cloves. 
(CAR-Y-0-PHYL’LUS.) 


“The unexpanded flowers of Eugenia caryophyllata. Thunberg. (Nat. Ord. 
Myrtacex.)” U.S. “The dried unexpanded flower-buds of Caryophyllus aro- 
maticus.” Br. 

Caryophyllum, 2r.; Caryophilli, P. G.; Caryophylli Aromatici; Girofle, Clous aromatiques, 
Clous de Girofles, /r.; Gewurznelken, Nigelein, G.; Garofani, /t.; Clavos de Espicia, Sp.; Cravo 
da India, Portug.; Kruidnagel, Dutch ; Kerunfel, Arab. 

Gen. Ch. Tube of the calyx cylindrical ; limb, four-parted. Petals four, adher- 
ing by their ends in a sort of calyptra. Stamens distinct, arranged in four parcels 
in a quadrangular fleshy hollow, near the teeth of the calyx. Ovary two-celled, with 
about twenty ovules in each cell. Berry one or two celled, one or two seeded. Seeds 
cylindrical or half-ovate. Cotyledons thick, fleshy, convex externally, sinuous in 
various ways internally. Lindley. De Cand. 

Eugenia caryophyllata. Willd. Sp. Plant. ii. 965; B. & T. 112.— Caryophyllus 
aromaticus. Linn. Sp. Plant., 735; De Cand. Prodrom. iii. 262; Carson, ilust. of 
Med. Bot. i. 43, pl. 37. This small tree is one of the most elegant of those in- 
habiting the islands of India. It has a pyramidal form, is always green, and is 
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adorned throughout the year with a succession of beautiful rosy flowers. The stem 
is of hard wood, and covered with a smooth, grayish bark. The leaves are about 
four inches in length by two in breadth, 
obovate-oblong, acuminate at both ends, 
entire, sinuated, with many parallel veins 
on each side of the midrib, supported on 
long footstalks, and opposite. They have 
a firm consistence, and a shining green 
color, and when bruised are highly fra- 
grant. The flowers are disposed in ter- 
minal corymbose panicles, and exhale a 
strong, penetrating, and grateful odor. 
ant The natural geographical range of the 
WN clove is extremely limited. It was for- 
merly confined to the Molucea Islands, in 
y most of which it grew abundantly before 
Transverse section of calyx-tube of clove. their conquest by the Dutch. By the 
monopolizing policy of that commercial 
people, the trees were extirpated in nearly all the islands except Amboyna and Ter- 
nate, which were under their immediate inspection. Notwithstanding, however, 
their jealous vigilance, a French governor of the Isles of France and Bourbon, 
named Poivre, succeeded, in the year 1770, in obtaining plants from the Moluccas, and 
introducing them into the colonies under his control. Five years afterwards, the 
clove-tree was introduced into Cayenne and the West Indies, in 1803 into Sumatra, 
and in 1818 into Zanzibar. It is now cultivated largely in these and other places ; 
and commerce has ceased to depend on the Moluccas for supplies of this spice.* 

The unexpanded flower-buds are the part of the plant employed under the ordi- 
nary name of cloves.t They are first gathered when the tree is about six years 
old. The fruit has similar aromatic properties, but much weaker. The buds are 
at first white, then become green, and then bright red, when they must be at once 
collected, which is done sometimes by hand-picking, sometimes by beating the trees 
with bamboos, and catching the falling buds. In the Moluccas they are said to be 
sometimes immersed in boiling water, and afterwards exposed to smoke and arti- 
ficial heat, before being spread out in the sun. In Zanzibar, Cayenne, and the 
West Indies, they are dried simply by solar heat. 

Cloves appear to have been unknown to the ancients. They were introduced into 
Europe by the Arabians, and were distributed by the Venetians. After the dis- 
covery of the southern passage to India, the trade in this spice passed into the hands 
of the Portuguese ; but was subsequently wrested from them by the Dutch, by 
whom it was long monopolized. Within a few years, however, the extended cul- 
ture of the plant has thrown open the commerce in cloves to all nations. The 
United States derive much of their supply from the West Indies and Guiana; but 
the great source of cloves ha¥Ve been recently the islands of Zanzibar and Pemba, 
on the east coast of Africa. In 1872 the clove orchards in Zanzibar were nearly 
destroyed by a hurricane, but it is said that they have been replanted. The Mo- 
lucca cloves are said to be thicker, darker, heavier, more oily, and more highly aro- 
matic than those cultivated elsewhere. They are known by the name of Amboyna 
cloves. The Bencoolen cloves, from Sumatra, are deemed equal if not superior by 
the English druggists. 

Properties. Cloves in shape resemble a nail, with a round head with four 
spreading points beneath it. ‘ About half an inch (12 mm.) long, dark brown, con- 
sisting of a subcylindrical, solid and glandular calyx-tube, terminated by four teeth, 
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* Cloves from Cayenne, and from various West India islands, as Martinique, Guadaloupe, and 
Trinidad, have been for several years circulating in commerce. Dr. Geo. B. Wood saw a specimen 
from Para, in Brazil, at the international exhibition at London (1862). They were lighter colored 
than those from the East Indies. 

t The peduncles of the flowers have been sometimes employed. They possess the odor and taste 
of the cloves, though in a less degree, and furnish a considerable quantity of essential oil. The 
French call them griffes de girofles. 
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and surmounted by a globular head, formed by four petals, which cover numerous, 
curved stamens and one style.” U.S. Their color is externally deep brown, in- 
ternally reddish ; their odor strong and fragrant ; their taste hot, pungent, aromatic, 
and very permanent. The best cloves are large, heavy, brittle, and exude a small 
quantity of oil on being pressed or scraped with the nail. When light, soft, wrinkled, 
pale, and of feeble taste and smell, they are inferior. Those from which the essential 
oil has been distilled are sometimes fraudulently mixed with the genuine. In pow- 
dered cloves this fraud appears to be extensively practised, and its detection is 
almost impossible. 

Trommsdorff obtained from 1000 parts of cloves 180 of volatile oil, 170 of a 
peculiar tannin, 130 of gum, 60 of resin, 280 of vegetable fibre, and 180 of water. 
M. Lodibert afterwards discovered a fixed oil, aromatic and of a green color, and a 
white resinous substance which crystallizes in fasciculi, composed of very fine diverg- 
ing silky needles, without taste or smell, soluble in ether and boiling alcohol, and 
exhibiting neither alkaline nor acid reaction. This substance, called by M. Bonastre 
caryophyllin, was found in the cloves of the Moluccas, of Bourbon, and of Barba- 
does, but not in those of Cayenne, from which, however, it has since been procured. 
To obtain it, the ethereal extract of cloves is treated with water, and the white sub- 
stance thrown down is separated by filtration, and treated repeatedly with ammonia 
to deprive it of impurities. The most recent determination of its formula by Mylius 
(D. Chem. Ges., 1873, p. 1053) makes it C,,H,,0,. Dr. Theod. Martius obtains it 
cheaply by exposing cloves, previously deprived as far as possible of oil by distilla- 
tion with water, to distillation at a higher temperature, redistilling the brown liquid 
obtained until the distillate nearly ceases to have the taste or smell of cloves, and then 
purifying the residue by washing with water, and treating it with boiling alcohol and 
animal charcoal repeatedly, until the caryophyllin, which is deposited by the alcohol 
on cooling, is perfectly white. (See A. J. P., xxxii. 65.) M. Dumashas discovered 
another crystalline principle, which forms in the water distilled from cloves, and is 
gradually deposited. Like caryophyllin, it is soluble in alcohol and ether, but differs 
from that substance in becoming red when touched with nitric acid. M. Bonastre 
proposes for it the name of eugenin. (Journ. de Pharm., xx. 565.) It has the 
formula ©,,H,,0,, and is isomeric. with eugenol or eugenic acid, a constituent of 
oil of cloves. Water extracts the odor of cloves with comparatively little of their taste. 
All their sensible properties are imparted to alcohol; and the tincture when evapo- 
rated leaves an excessively fiery extract, which becomes insipid if deprived of the oil 
by distillation with water, while the oil which comes over is mild. Hence it has 
been inferred that the pungency of this aromatic depends on a union of the essential 
oil with the resin. Caryophyllic acid, C,,H,,O,, is obtained by gradually adding 
caryophyllin to fuming nitric acid, kept cool by immersing the vessel in water until 
crystals begin to separate; these are purified by dissolving them in ammonia, pre- 
cipitating with hydrochloric acid, and redissolving in alcohol and crystallizing. For 
an account of the oil and its constituents, see Olewm Caryophylli. The infusion 
and oil of cloves are reddened by nitric acid, and rendered blue by tincture of 
chloride of iron ; facts of some interest, as morphine gives the same reactions. 

Medical Properties and Uses. Cloves are among the most stimulant of the 
aromatics, but, like others of this class, act less upon the system at large than on 
the part to which they are immediately applied. They are sometimes administered 
in substance or infusion to relieve nausea and vomiting, correct flatulence, and ex- 
cite languid digestion ; but their chief use is to assist or modify the action of other 
medicines. They enter into several officinal preparations. Their dose in substance 
is from five to ten grains (0:33-0:65 Gm.). part de 

The French Codex directs a tincture of cloves to be prepared by digesting for six 
days, and afterwards filtering, a mixture of four ounces of powdered cloves and six- 
teen of alcohol of 31° Cartier. Three ounces to the pint of alcohol is a sufficiently 
near approximation. tere 

Off. Prep. Infusum Aurantii Compositum, Br.; Infusum Caryophylli; Mistura 
Ferri Aromatica, Br.; Oleum Caryophylli; Pulvis Cretze Aromaticus, Br.; Tinctura 
Lavandulze Compositus, U. S.; Syrupus Rhei Aromaticus, U. S.; Vinum Opii. 
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CASCARILLA. U.S., Br. Cascarilla. 
(OXS-CA-RILLA.) 

“The bark of Croton Eluteria. Bennett. (Wat. Ord. Euphorbiacezx.)” U.S. 
“The bark of Croton Eluteria.” Br. 

Cascarille Cortex, Br.; Cascarilla Bark ; Cortex Cascarillx, P.G.; Cortex Eluteria, Cortex 
Thuris; Chacrille, Ecorce éleuthérienne, Cascarille, /.; Cascarillrinde, Cascarilla, Kaskarillrinde, 
G.; Cascariglia, /t.; Chacarila, Sp. 

Glen. Ch. Mate. Calyx cylindrical, five-toothed. Corolla five-petalled. Stamens 
ten to fifteen. FEMALE. Calyx 
many-leaved. Corolla none. 
Styles three, bifid. Capsule three- 
celled. Seed one. Willd. 

There has been much confusion 
in relation to the different species 
of Croton growing in the West 
Indies, and as to which of them 
the Cascarilla of the shops is to 
be ascribed. At present, how- 
ever, it is generally admitted that 
this bark, which is brought exclu- 
sively from the Bahama Islands, is 
the product of Croton Eluteria; 
and, though it is probable that 
the proper C. Cascarilla may at 
one time have yielded a portion 
of its bark to commerce, at pres- 
ent little or none is derived from 
that species. The London Col- 
lege committed the error, which 
it afterwards corrected, of recog- 
nizing C. Cascarilla of Don as 
the source of it. This botanist 
mistook the Copalchi bark of 
Mexico, which is produced by 
Croton Pseudo- China of Schiede, 
and somewhat resembles casca- 
rilla, for the genuine bark, and 
hence proposed to transfer the 
specific name of Cascarilla to the 
Mexican plant.* 

Croton Eluteria. Bennett, 
Journ. of the Linn. Soe. iv. 29; 

5 in ih : Daniell, P. J. Tr. 2d ser., iv. 145 
ahh te bes! 5 bast cell; b, lougitudinal eeetion blghly figured at p. 150; B. & 7, 233, 
stetivn moderately magnified; ¢, longitudinal section, — Clutia, Hluteria, Woodv. Meds 

Bot. 3d ed., iv. 633, t. 223. As 
described by Dr. W. F. Daniell, who resided in the Bahama Islands, this, though 
commonly a shrub of from three to five feet high, sometimes appears in the form 
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* Copalchi bark has been mistaken not only for cascarilla, but also for a variety of cinchons. 
Portions of it, having been taken to Europe, attracted the attention both of pharmacologists and 
physicians. Two kinds were noticed; one, in small slender quills, of an ash color, bearing some 
resemblance to a variety of pale cinchona, but haying the flavor of cascarilla, and burning with 
a similar odor; the other in larger quills, with a thick cork-like epidermis, very bitter, and yield- 
ing an aromatic odor when burnt. The former is the product of Croton Pseudo-China ; the latter 
is of unknown origin, but conjecturally referred to C. suberosum. Mr. J. E. Howard states that the 
quilled copalchi bark contains a bitter alkaloid, soluble in ether, and precipitable as a white hy- 
drate from its acid solution. (P. J. 7'r., xiv. 319.) Copalchi bark is an aromatic tonic, employed 
in Mexico in intermittents, and capable of useful application in all cases requiring a mild aromatic 
bitter. Dr. Stark has employed it advantageously in feeble states of digestion with irrituble bowels, 
and found it, in one or two cases, to exhibit antiperiodic properties. It may be given in infusion, 
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of a small tree with a stem from four to eight inches in diameter.* The stem is 
straight, and marked at intervals with white or grayish stains. The leaves are 
petiolate, from two to three inches in length by an inch or more in breadth, often 
somewhat cordate at the base, obtusely acuminate, pale or grayish green above, 
and densely covered beneath with shining silvery scales, appearing white at a dis- 
tance. They are smaller and narrower in the plants of arborescent growth. The 
flowers, which have a delicious odor, are moncecious, small, white, petiolate, and 
closely set in simple terminal or axillary spikes. The shrub isa native of the Baha- 
mas, scarce at present in the island of New Providence, but still abundant in An- 
dros, Long, and Hleutheria islands, from the latter of which it derived its botanical 
title. Daniell calls the plant sweet-wood. The name of seaside balsam belongs te 
another species, C. Balsamiferum of Linnzeus, which grows in the Bahamas and 
other West India islands, and owes its name to the exudation of a balsamic juice 
from its young branches when wounded. | 

Croton Cascarilla. Bennett, Journ. of the Linn. Soc. iv. 30.—Clutia Cascarilla. 
Linn. Sp. Plant. ed. 1, p. 1042.— Ricinoides elxagnifolia. Catesby, Hist. Carolin. 
ii. t. 46. As described by Daniell, this is a shrub of from four to six feet, much 
branched, with a pale grayish green stem, without the white stains of the former 
species. The leaves are petiolate, long, narrow, lanceolate, tapering towards each end, 
pointed, with flat, or somewhat undular margins, above smooth and green, beneath 
pale and very hairy. The flowers are moneecious, in simple terminal spikes, with 
small white petals tinged with yellow. They are very fragrant. The plant is a 
native of the Bahamas, and is said also to grow in Hayti. In the Bahamas it is 
much scarcer than formerly, and is said by Dr. Daniell to yield at present none of 
the cascarilla of commerce, of which much was formerly derived from it. This spe- 
cies seems to have been confounded by some with Croton lineare of Jacquin, which 
grows in the Bahamas and most of the West India islands, where it is known by the 
name of wild rosemary, owing probably in part to its fragrant smell, but still more 
to its narrow linear leaves with reflected margins. 

Cascarilla is brought to this market from the West Indies, and chiefly, as we have 
been informed, from the Bahamas. It comes in bags or casks. We have observed 
it in the shops in two forms, so distinct as to merit the titles of varieties. In one, 
the bark is in rolled pieces of every size, from three or four inches in length and 
half an inch in diameter to the smallest fragments, covered externally with a dull 
whitish or grayish white epidermis, which in many portions is partially, sometimes 
wholly removed, leaving a dark brown surface, while the inner surface has a choco- 
late color, and the fracture is a reddish brown. The small pieces are sometimes 
curled, but have a distinct abrupt edge as if broken from the branches. The second 
variety consists entirely of very small pieces, not more than an inch or two in length, 
very thin, without the white epidermis, not regularly quilled, but curved more or 
less in the direction of their length, often having a small portion of woody fibre at- 
tached to their inner surface, and appearing precisely as if shaved by a knife from 
the stem or branches. Whether these two varieties are derived from distinct spe- 
cies, or differ only from the mode of collection, it is dificult to determine. The 
officinal description of cascarilla is as follows. ‘In quills or curved pieces, about 
one-twelfth of an inch (2 mm.) thick, having a grayish, somewhat fissured, easily 
detached, corky layer, the remaining tissue being dull brown, and the inner surface 
smooth. It breaks with a short fracture, having a resinous and radially striate 


made with half an ounce of the bark to a pint of water, in the dose of one or two fluidounces three 
times a day. (Ed. Med. and Surg. Journ., April, 1849, p. 410.) 

* The plant referred to in very early editions of this work, as having been seen by Dr. Wright in 
Jamaica, and ealled by him C. Hluteria, is, according to Mr. Bennett, a distinct species, C. Sloanet, 
which was confounded by Linnzus with the genuine cascarilla plant, under the name of Clutia 
Eluteria. The genuine plant was first described by him in his Hortus Cliffortianus (pp. 486-7), 
from a specimen in Cliffort’s herbarium in the British Museum, and afterwards apparently confused 
with a Jamaica specimen sent to him by Patrick Brown, from the latter of which the description 
of his Clutia Eluteria was drawn up, which is quite inapplicable to the original plant. It is the 
C. Sloanei also that was described by Schwartz in his flora Indix Occidentalis (p. 1183), under 
the name of Croton Eluteria, and probably the same that was figured by Dr. Carson in his Jd/ust. 
of Med. Bot. ii. 34, pl. 78. (See P. J. Tr., 1859, pp. 132-3.) 


368 Cascarilla.— Cassia Fistula. PART I, 


appearance; when burned, it emits a strong, aromatic odor; its taste is warm and 
very bitter.” U.S. 

Properties. Cascarilla has an aromatic odor, rendered much more distinct by 
friction, and a warm, spicy, bitter taste. It is brittle, breaking with a short fracture. 
When burnt it emits a pleasant odor, closely resembling that of musk, but weaker 
and more agreeable. This property serves to distinguish it from other barks. It 
was analyzed by Trommsdorff, and more recently by M. Duval, of Liseux, in France. 
The constituents found by the latter were albumen, a peculiar kind of tannin, a bitter 
erystallizable principle called cascarillin, a red coloring matter, fatty matter of a 
nauseous odor, wax, gum, volatile oil, resin, starch, pectic acid, chloride of potassium, 
a salt of lime, and lignin. The oil, according to Trommsdorff, constitutes 1:6 per 
cent., is of a greenish yellow color, a penetrating odor analogous to that of the 
bark, and of the sp. gr. 0-938. It is probably a mixture of two oils, one of which 
is oxygenated. Gladstone (Jahresbr. der Pharm., 1872, p. 450) gives to the hydro- 
carbon of casearilla oil the composition of oil of turpentine. To obtain cascarillin, 
M. Duval treated the powdered bark with water, added acetate of lead to the solu- 
tion, separated the lead by sulphuretted hydrogen, filtered, evaporated with the addi- 


tion of animal charcoal, filtered again, evaporated at a low temperature to a syrupy 


consistence, and, having allowed the semi-liquid substance thus obtained to harden 
by cooling, purified it by twice successively treating it, first with a little cool alcohol, 
to separate the coloring and fatty matters, and afterwards with boiling alcohol and 
animal charcoal. The last alcoholic solution was allowed to evaporate spontaneously. 
Thus obtained, cascarillin is white, crystalline, inodorous, bitter, very slightly soluble 
in water, soluble in alcohol and ether. (Journ. de Pharm., 3e sér., vill. 96.) It melts 
at 205° C. (401° F.), is not volatile nor a glucoside. Its composition answers to 
the formula ©,,H,,0,. Hither alcohol or water will partially extract the active 
matters of cascarilla; but diluted alcohol is the proper menstruum. 

Medical Properties and Uses. This bark is aromatic and tonic. It was known 
in Germany so early as the year 1690, and was much used as a substitute for Peruvian 
bark by those who were prejudiced against that febrifuge in the treatment of*remit- 
tent and intermittent fevers. It has, however, lost much of its reputation, and is 
now employed only where a pleasant and gently stimulant tonic is desirable; as in 
dyspepsia, chronic diarrhoea and dysentery, flatulent colic, and other cases of debility 
of the stomach or bowels. It is said to promote the flow of’milk in the lower animals, 
and has been proposed with a view to the same effect in the human subject. It is 
sometimes advantageously combined with the more powerful bitters. It may be given 
in powder or infusion. ‘The dose of the former is from a scruple to half a drachm 
(1:38-1:95 Gm.), which may be repeated several times a day. Prof. Procter pub- 
lished a formula for a fluid extract, which contains the virtues of a troyounce of the 
bark in a fluidounce. (A. J. P., 1863, p. 113.) In consequence of its pleasant 
odor when burnt, some smokers mix it in small quantity with their tobacco ; but it is 
said, when thus employed, to occasion vertigo and intoxication. 

Off. Prep. Infusum Cascarillee ; Tinctura Cascarille, Br. 


CASSIA FISTULA. U.S, Br. Cassia Fistula. [Purging Cassia.] 
(CXs'sI-A FIS'TU-LA.) 


“The fruit of Cassia Fistula. Linné. (Nat. Ord. Leguminosee, Ceesalpinies.)” 
U.S. “The pulp obtained from the pods of the Purging Cassia, Cassia Fistula.” Br. 
Cassie Pulpa, Br.; Cassia Pulp; Fructus Cassiz Fistula; Casse officinale, Casse en Batons, 


Pulpe de Casse, Casse mondée, Casse, Fr.; Rohrenkassie, Purgiereassie, Fistelkassie, G.; Cassia, It.; 
Cana Fistula, Sp. 


Gen. Ch. Calyx five-leaved. Petals five. Anthers, three upper sterile, three 
lower beaked. Lomentum. Willd. 

The tree which yields the purging cassia is ranked by some botanists as a distinct 
genus, separated from the Cassia, and denominated Cathartocarpus. (See Lindley’s 
Flor. Med., 262.) 

Cassia Fistula, Willd. Sp. Plant. ii. 518; Carson, Iilust. of Med. Bot. i. 24, 
pl. 26.; B. & T. 87.—Cathartocarpus Fistula. Persoon, Synops. i. 459. This 
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is a large tree, rising to the height of forty or fifty feet, with a trunk of hard, 
heavy wood, dividing towards the top into numerous spreading branches, and covy- 
ered with a smooth ash-colored bark. The leaves are commonly composed of five 
or six pairs of opposite leaflets, which are ovate, pointed, undulated, smooth, of a 
pale green color, from three to five inches long, and supported upon short petioles. 
The flowers are large, of a golden yellow color, and arranged in long, pendent, axil- 
lary racemes. The fruit consists of long, cylindrical, woody, dark brown, pendulous 
pods, which, when agitated by the wind, strike against each other, and produce a 
sound that may be heard at a considerable distance. 

This species of Cassia is a native of Upper Egypt and India, whence it is gener- 
ally supposed to have been transplanted to other parts of the world. It is at present 
very extensively diffused through the tropical regions of the old and new continents, 
being found in Insular and Continental India, Cochin-China, Egypt, Nubia, the 
West Indies, and the warmer parts of the continent of America. The fruit is the 
officinal portion of the plant. It is imported from the East and West Indies, chiefly 
the latter, and from South America. 

Properties. Cassia pods are a foot or more in length, straight, or but slightly 
curved, cylindrical, less than an inch in diameter, with a woody shell, externally of a 
dark brown color, and marked with three longitudinal shining bands, extending from 
- one end to the other, two of which are in close proximity, appearing to constitute a 
single band, and the third is on the opposite side of the pod. These bands mark 
the place of junction of the valves of the legume, and are represented as sometimes 
excavated in the form of furrows. There are also circular depressions at unequal 
distances. The officinal description is as follows. ‘ Cylindrical, eighteen to twenty- 
four inches (45 to 60 cm.) long, nearly one inch (25 mm.) in diameter, blackish 
brown, somewhat veined, the sutures smooth, forming two longitudinal bands; in- 
dehiscent, internally divided transversely into numerous cells, each containing a 
glossy seed imbedded in a blackish brown, sweet pulp.” U.S. The pods brought 
from the East Indies are smaller, smoother, have a blacker pulp, and are more es- 
teemed than those from the West Indies. 

We have seen a quantity of pods in this market sold as cassia pods, which were 
an inch and a half in diameter, flattened on the sides, exceedingly rough on the 
outer surface, and marked by three longitudinal very elevated ridges, corresponding 
to the bands or furrows of the common cassia. The pulp was rather nauseous, but 
in other respects seemed to have the properties of the officinal purging cassia. They 
correspond exactly with a specimen of the fruit of Cassia Brasiliana brought from 
the West Indies, and were probably derived from that plant. 

The heaviest pods, and those which do not make a rattling noise when shaken, 
are to be preferred; as they contain a larger portion of the pulp, which is the part 
employed. This should be black and shining, and have a sweet taste. It is apt to 
become sour if long exposed to the air, or mouldy if kept in a damp place. The 
pulp is extracted from the pods by first bruising them, then boiling them in water, 
and afterwards evaporating the decoction ; or, when the pods are fresh, by opening 
them at the sutures, and removing the pulp by a spatula. 

Cassia pulp has a slight rather sickly odor, and a sweet mucilaginous taste. From 
the analysis of M. Henry it appears to contain sugar, gum, a substance analogous 
to tannin, a coloring matter soluble in ether, traces of a principle resembling gluten, 
and a small quantity of water. 

Medical Properties and Uses. Cassia pulp is laxative, and may be advan- 
tageously given in small doses in cases of habitual costiveness. In quantities suf- 
ficient to purge, it occasions nausea, flatulence, and griping. In this country it is 
rarely prescribed, except as an ingredient in the confection of senna, which is a 
pleasant and useful laxative preparation. The dose of the pulp as a laxative is one 
or two drachms (3°9-7:8 Gm.), as a purge one or two ounces (31:1-62:2 Gm.). 

Off. Prep. Confectio Senne. | 
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CASTANEA. U.S. Castanea. [ Chestnut. ] 


(CAS-TA/NE-A.) 


“The leaves of Castanea vesca, Linné (Vat. Ord. Cupuliferae), collected in Sep- 
tember or October, while still green.” U.S. 

Folia Castanex; Feuilles de Chataignier, Feuilles de Marronier, Chitaigne, Fr.; Kastanie, Kas-« 
tanienblitter, G.; Castagna, Jt.; Castana, Sp. 

Gen. Ch. MALE. Ament naked. Calyx none. Corolla five-petalled.. Stamens ten 
to twenty. Fremaue. Calyx five or six-leaved, muricate. Corolla none. Germs 
three. Stigma pencil-formed. Nuts three, included in an echinated calyx. Willd. 

This is a very small genus, separated from the original Fagus of Linn., includ- 
ing only two or three recognized species ; the Castanea vesca of Kurope and North 
America, and C. pumila of the United States, which will be found described in Part 
IL. of the present work. The Huropean and American chestnut-trees are known 
under the same botanical title; as no points of difference can be found between 
them, which botanists in general are willing to recognize as authorizing distinct 
specific designations. The late Dr. Geo. B. Wood, however, believed, for reasons 
given below, that they are distinct trees, differing in origin, and as much entitled 
to distinct names as the Huropean and American white oaks, or indeed any other 
analogous species of the two continents. Thus, the general aspect of the two 
trees is such that the accustomed eye will at a glance recognize the difference, 
though it might be difficult to say in what exactly the difference consists. The 
much greater size and somewhat peculiar shape of the fruit of the European, or, 
as it is commonly called, in this country, the Spanish Chestnut, is another very 
striking distinction, and, if permanent, should, we think, be admitted as a sufficient 
specific character. Besides, the Huropean tree does not lose its distinctive character, 
under complete change of circumstances. ‘Transplanted into North America, and 
propagated by the secd, it has retained, through a succession of generations, the 
original superiority in the size of its fruit, which, had the tree been of the same 
species as the American, would have almost certainly more or less deteriorated. 

Castanea vesca. Willd.; Michaux, N. American Sylva, iii.9. Castanea Americana. 
Persoon. (See Mérat and De Lens.) The American chestnut is, under favorable 
circumstances, one of our largest and most magnificent native trees. Michaux states 
that he had measured several trees, the trunks of which, at six feet from the 
ground, were fifteen or sixteen feet in circumference, and their stature equal to that 
of the loftiest trees of the forest. So great a size, however, is rare. Its leaves, which 
are the officinal portion, serve also at once to distinguish the tree. They are from 
four to ten inches long by about two in breadth, oblong-elliptical, sharp at the end, 
strongly and somewhat unequally serrated, with prominent parallel nerves beneath, 
of a brilliant color, and firm consistence. The only leaves that are liable to be con- 
founded with them are those of the chestnut-oak, which have a very similar form and 
structure, but are at once distinguishable by the rounded crenate projections on the 
edge, instead of the sharp serratures of the chestnut. The male flowers are whitish, 
and disposed on axillary peduncles, four or five inches long; the fertile aments simi- 
larly disposed, but less conspicuous. The fruit is a spherical burr, an inch or two in 
diameter, and very prickly, containing two or three brown nuts, the appearance of 
which ‘is too well known to require description here. When perfectly ripe, it opens 
and lets fall the seeds. The bark is very peculiar and characteristic in its appear- 
ance, with a longitudinal arrangement of its fibres. The wood is firm and elastic, 
though not compact, with a remarkable power of resisting decomposition from the 
weather, and therefore very valuable for posts and rails in fencing. It is not well 
fitted for fuel, in consequence of a great disposition to snap in the fire, and to throw 
off burning particles to a considerable distance. 

The American chestnut is spread largely through the eastern portions of the 
United States, from New Hampshire to the mountainous districts of Virginia, North 
and South Carolina, Georgia, and Tennessee, where it abounds; as also in the Mid- 
dle States of New Jersey and Pennsylvania, though rare in the maritime parts of 
Virginia and the other Southern States. The leaves should be collected after perfect 
maturity, and before beginning to decay in autumn. 
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The European species is distributed in the south of Europe very much as the 
American is with us, preferring hilly regions, and abounding in Spain, the south 
and west of France, Switzerland, and Italy. It sometimes attains an enormous 
magnitude, and Michaux describes one, growing at Sancerre in France, which it six 
feet from the ground is thirty feet in circumference, and six hundred years ago was 
known as the Great Chestnut. Though supposed to be more than one thousand years 
old, its trunk is perfectly sound, and its branches are annually loaded with fruit. 
Much larger than this is the celebrated chestnut of Mount Etna, of which the trunk 
is said to be one hundred and sixty feet in circumference, though hollow in the cen- 
tre, so that the tree lives by its bark. (Mérat and De Lens.) In Europe the young 
chestnut is much used for making hoops, for which it is preferred to all other wood 
on account of resisting the effects of air and moisture. For this purpose it is much 
cultivated in Europe, and cut when large enough. But the tree is still more valu- 
able on account of its large nuts, which are much used as food, being a favorite on 
the table of the rich, and often the main dependence of the poor peasant, who con- 
siders himself well-off when possessed of a few healthy chestnut-trees. Whole prov- 
inces are said to be supported by this fruit. Though cultivated in small numbers 
in this country, they have not been so extensively introduced as they ought to be, 
chiefly, in all probability, from their difficulty of propagation. The inner bark of 
the chestnut has been vaunted in Europe as a remedy in dysentery. (Mérat and De 
Lens.) 

Properties. The leaves, which have already been described, are so flexible and 
tenacious that it is difficult to powder them. In preparing them for the action of 
a solvent, they must be comminuted by cutting and bruising them in a mortar. 
They are not, therefore, well fitted for percolation. (Maisch.) They have little 
smell, and a slightly astringent, and scarcely bitterish taste, so that they are not of- 
fensive to children. They yield their virtues freely to water, and, probably, less so 
toalcohol. John Bb. Turner found in chestnut leaves chlorophyll, tannin, gallic acid, 


gum, and albumen. (A. J. P., 1879, p. 542.) In addition to these constituents, L. 


J. Steltzer found carbonates, chlorides, and phosphates of potassium, calcium, mag- 
nesium, and iron, and a trace of resin and fat. (A. J. P., 1880, p. 294.) 

Medical Uses. ‘The only remedial use of the leaves, so far as we have learned, 
has been in the treatment of hooping-cough. Their effects on the system do not 
appear to have been carefully studied ; but their sensible properties do not indicate 
the possession of any extraordinary physiological power. A communication from 
Mr. G. C. Close, of Brooklyn, N. Y., calling attention to their efficacy in hooping- 
cough, made to the American Pharmaceutical Association, at the meeting of 1862, 
was the first intimation that has come to our notice of their claims to consideration 
as a medicine. Enough of favorable reports have been since published to indicate 
that the leaves have some control over the disease, but their use has not become 
general in the profession. 

The leaves may be administered in infusion or fluid extract. Dr. Unzicker pre- 
pared an infusion with three or four drachms of the leaves and a pint of boiling 
water, and gave of it, well sweetened, as much as the child would drink. 


Of. Prep. Extractum Castaneze Fluidum, U.S. 
CASTOREUM. Br. Castor. 


(CAS-TO/RH-UM.) 

“The dried preputial follicles and their secretion, obtained from the Beaver, Castor 
Fiber, and separated from the somewhat shorter and smaller oil-sacs which are fre- 
quently attached to them.” Br. 

Castoreum, F’r.; Bibergeil, G.; Castoro, /t.; Castoreo, Sp. 

In the beaver, Castor fiber of naturalists, between the anus and external genitals 
of both sexes, are two pairs of membranous follicles, of which the lower and larger 
are pear-shaped, and contain an oily, viscid, highly odorous substance, secreted by 
glands which lie externally to the sac. This substance is called castor. After the 
death of the animal, the follicles containing it are removed, and dried either by 


smoke or in the sun; and in this state are brought into the market. 
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This drug is derived either from the northern and north-western parts of America, 
or from Russia, and is distinguished, according to its source, into the Canadian or 
American and Russian eastor. It is supposed by some that the American and Rus- 
sian beavers are distinct species, the former being a building, the latter a burrowing 
animal; and additional ground for the supposition is afforded by the fact that the 
products of the two differ considerably. Of the Russian but a very small portion 
reaches this country. That which is brought to Philadelphia is derived chiefly from 
Missouri; but large quantities are collected in the north-western regions of British 
America.* 

Castor comes to us in the form of solid unctuous masses, contained in sacs about 
two inches in length, larger at one end than at the other, much flattened and wrinkled, 
of a brown or blackish color externally, and united in pairs by the excretory ducts 
which connect them in the living animal. In each pair one sae is generally larger 
than the other. They are divided internally into numerous cells, containing the 
castor, which, when the sacs are cut or torn open, is exhibited of a brown or reddish 
brown color, intermingled more or less with the whitish membrane forming the 
cells. Those brought from Russia are larger, fuller, heavier, and less tenacious than 
the American; and their contents, which are of a rusty or liver color, have a 
stronger taste and smell, and are considered more valuable as a medicine. A variety 
of Russian castor, described by Pereira under the name of chalky Russian castor,f 
is in smaller and rounder sacs than the American, has a peculiar empyreumatic odor 
very different from that of the other varieties, breaks like starch under the teeth, 
and is characterized by effervescing with dilute hydrochloric acid. In a specimen 
examined by Miiller, 40-646 per cent. of carbonate of calcium was found. In the 
castor from Missouri, the contents of the sac are sometimes almost white, and evi- 
dently inferior. According to Jannarch, castor varies with the time of year at which 
it is collected, being lighter colored, more fluid, and Jess copious in the follicles from 
February to July than in the remainder of the year. (Pharm. Centralb., Mai, 1847, 
p- 318.) It is said by M. Kohli that the Canadian castor, treated with distilled 
water and ammonia, affords an orange precipitate, while the matter thrown down 
from the Russian under similar treatment is white. 

Properties. (Good castor has a strong, fetid, peculiar odor; a bitter, acrid, and 
nauseous taste; and a color more or less tinged with red. It is of a softer or 
harder consistence, according as it is more or less thoroughly dried. When perfectly 
desiccated, though still somewhat unctuous, it is hard, brittle, and of a resinous 
fracture. Its chemical constituents, according to Brandes, are volatile oil; a resin- 
ous matter; albumen; a substance resembling osmazome ; mucus ; urate, carbonate, 
benzoate, phosphate, and sulphate of calcium ; acetate and chloride of sodium; chlo- 
ride, sulphate, and benzoate of potassium; carbonate of ammonium; membranous 
matter; and a peculiar proximate principle discovered by M. Bizio, an Italian chemist, 
and called by him castorin. This principle crystallizes in long, diaphanous, fascicu- 
lated prisms, has the smell of castor, and a copperish taste. It is insoluble in cold 
water and cold alcohol: but is dissolved by 100 parts of the latter liquid at the 
boiling temperature, and by the essential oils. It possesses neither alkaline nor acid 
properties. It may be obtained by treating castor, minutely divided, with six times 


* The statement in the text, that the lower of the two pairs of sacs is the one containing the 
castor, was made on the authority of Cuvier. In an appendix by Dr. W. W. Ely, to a treatise 
recently published on the “ American Beaver and his Works,” by Lewis H. Morgan, it is stated by 
Dr. Ely, who appears to have thoroughly studied the anatomy of the animal, at least in reference 
to this particular subject, that the upper pair are the real castor sacs, the lower containing an oily 
secretion, with very little dark-colored castor. 

In the same communication by Dr. Ely, the question is discussed as to the identity of the Rus- 
sian and American beavers; and the conclusion arrived at, that, though there are striking differ- 
ences between the skulls of the two, as also in some respects in the contents of the castor sacs, yet 
these are nothing more than can be accounted for by the different circumstances in which they are 
placed, and by their long separation on the-two continents; and consequently the Russian and 
American beavers should be considered merely as varieties of the same species. 

ft The normal proportion of carbonate of calcium is said by Dr. Godfrey (Proc. A. P. A., xxvii. 
289) to be about 8 per cent., but the proportion often far exceeds this, as much as 85 per cent. having 
been noted. This excess is believed to be due to disease in the animal, and unfits castor for use 
as medicine. 
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its weight of boiling alcohol, filtering the liquor while hot, and allowing it to cool. 
The castorin is slowly deposited, and may be purified by means of cold alcohol. M. 
Valenciennes, who could not obtain the crystals white and pure by simple treatment 
with alcohol, succeeded by first boiling a mixture of equal parts of castor and hy- 
drated lime with water, and acting upon the residue, separated and dried, with boil- 
ing alcohol of the sp. gr. 0-823. The product exceeded 1 per cent. (P. J. Tr, 
Dec. 1861, p. 329.) It has been thought to be the active principle; but its claims 
are doubtful. The volatile oil may be obtained by repeated distillation with the 
same portion of water. It is pale yellow, and has the smell and taste of castor. 

F. Wohler ascertained the existence of salicin in a specimen of castor; also that 
it contained a small quantity of carbolic acid, to which he ascribes its odor. (See 
Chem. Gaz., Jan. 1, 1849.) Dr. Pereira found that a portion of water distilled 
from American castor gradually lost its peculiar odor, and acquired that of the 
flowers of Spirza ulmaria, and afterwards presented no trace of the presence of 
oil of castor. Upon testing it, he ascertained the existence in it of salicylic alde- 
hyde (oil of Spirxa ulmaria), and concluded that the oil of castor had been con- 
verted into that principle. He further inferred that the oil is probably a volatile 
product of the salicin of the castor, and ascribes the carbolic acid, found by Wohler, 
to the same source. (P. J. Tr., xi. 200.) The salicin of the castor probably pro- 
ceeds from the willow and poplar on which the beaver feeds. 

Alcohol and ether extract the virtues of castor. An infusion made with boiling 
water has its sensible properties in a slight degree ; but the odorous principle of the 
drug is dissipated by decoction. 

The virtues of castor are impaired by age. Warmth, and especially moisture, 
promotes its decomposition. Ina dry cool place it may be kept for a long time 
without material deterioration. When quite black, with little taste or smell, it is 
unfit for use. The castor follicles are sometimes partly deprived of the castor, and 
its place supplied with sawdust. A factitious preparation has been sold, consisting 
of a mixture of various drugs, scented with genuine castor, intermingled with mem- 
brane, and stuffed into the scrotum of a goat. The fraud may be detected by the 
comparatively feeble odor, the absence of other characteristic sensible properties, 
and the want of the smaller follicles containing fatty matter, often attached to the 
bags of castor. 

Medical Properties and Uses. Castor is moderately stimulant and antispas- 
modic. ‘The experiments of Thouvenel prove that, in large doses, it quickens the 
pulse, increases the heat of the skin, and produces other symptoms of general ex- 
citement ; but its force is directed chiefly to the nervous system, and in small doses 
it scarcely disturbs the circulation. It has also enjoyed a high reputation as an 
emmenagogue. It was employed by the ancients. Pliny and Divscorides speak of 
it as useful in hysteria and amenorrhea. In Europe, especially on the continent, 
it is still frequently prescribed in low forms of fever attended with nervous symp- 
toms, in spasmodic diseases, such as hysteria and epilepsy, in many anomalous ner- 
vous affections, and in diseases dependent. on or connected with suppression or re- 
tention of the menses. It is less used in this country. The dose in substance is 
from ten to thirty grains (0°65-1:95 Gm.), which may be given in bolus or emul- 
sion. The tincture is sometimes employed. 


CATAPLASMATA. Cataplasms. 
(CAT-A-PLAS!/MA-TA.) 
Poultices, H.; Cataplasmes, Fr.; Umschlige, Breiumschlage, G@. 
Cataplasms or poultices* are moist substances intended for external application, of 
such a consistence as to accommodate themselves accurately to the surface to which 
they are applied, without being so liquid as to spread over the neighboring parts, 


* Spongio Piline is a thick cloth into which sponge in very small pieces has been felted, and a 
layer of rubber applied upon the surface. It is used as a substitute for a poultice by simply soak- 
ing a piece of the desired size in warm or hot water, and, after wiping the rubber side dry, applying 
at once, using a bandage to keep it in place if necessary. Moisture is retained a long time, evap- 
eration heing prevented by the rubber coating. If desired, Fluid Extract of Belladonna, Conium, 
or any similar preparation, may be added in proper quantity to the warm water. 
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or so tenacious as to adhere firmly to the skin. As they are in this country seldom 
made by the apothecary, they were not deemed by the compilers of the U. S. Phar- 
macopeeia proper objects for officinal direction. The ounce used in the following 
processes is the avoirdupois. 


CATAPLASMA CARBONIS. Br. Charcoal Poultice. 
(CAT-A-PLAS'/MA CAR-BO/NIS.) 

Cataplasme au Charbon, Fr.; Kohlenumschlag, @. 

“Take of Wood Charcoal, in powder, half an ounce; Crumb of Bread two 
ounces; Linseed Meal one ounce and a half; Boiling Water ten fluidounces. 
Macerate the Bread in the Water for ten minutes near the fire, then mix, and add 
the Linseed Meal gradually, stirring the ingredients, so that a soft poultice may be 
formed. Mix with this half the charcoal, and sprinkle the remainder on the surface 
of the poultice.” Br. 

Charcoal, recently prepared, has the property of absorbing those principles upon 
which the offensive odor of putrefying animal substances depends. In the form of 
poultice, it is an excellent application to foul and gangrenous ulcers, correcting their 
fetor, and improving the condition of the sore. It should be frequently renewed. 


CATAPLASMA CONII. Br. Hemlock Poultice. 
(CAT-A-PLAS’MA COQ-NI'T.) 

Cataplasme avec la Cigué, F’r.; Schierling- Umschlag, G. 

“Take of Hemlock Leaf, in powder, one ounce ; Linseed Meal three ounces ;: 
Boiling Water ten fluidounces. Mix the Hemlock and Linseed Meal, and add them 
to the Water gradually, with constant stirring.” Br. 

This cataplasm may be advantageously employed as an anodyne application to 
cancerous, scrofulous, syphilitic, and other painful ulcers ; but its liability to pro- 
duce narcotic effects, in consequence of the absorption of the active principle of the 
hemlack, should not be overlooked. (See A. J. P., 1873, p. 177.) 


CATAPLASMA FERMENTI. Br. Yeast Poultice. 
(CAT-A-PLAS’/MA FER-MEN’TI.) 

Cataplasme avec le Levire de Biére, /’r.; Hefenumschlag, G. 

“Take of Beer Yeast six jluidounces ; Wheaten Flour fourteen ounces; Water, 
heated to 100° F., stw fluidounces. Mix the Yeast with the Water, and stir in 
the Flour. Place the mass near the fire till it rises.” Br. 

By exposing a mixture of yeast and flour to a gentle heat, fermentation takes place, 
and carbonic acid gas is extricated, which causes the mixture to swell, and is the 
source of its peculiar virtues. The yeast cataplasm is gently stimulant, and is some- 
times applied with benefit to foul and gangrenous ulcers, the fetor of which it cor- 
rects, while it hastens the separation of the slough. 


CATAPLASMA LINI. Br. Linseed Poultice. 
(CAT-A-PLAS'’MA LI'NI,) 


Cataplasma Emolliens, s. Communis; Flaxseed Poultice; Cataplasme de Farine de Lin, Cata~ 
plasme simple (commun), #.; Leinsamen-Umschlag, G. 


“Take of Linseed Meal four ounces ; Olive Oil half a fluidounce; Boiling Water 
ten fluidounces. Mix the Linseed Meal gradually with the Water, then add the Oil 
with constant stirring.” Br. 

The flaxseed meal which remains after the expression of the oil is here employed ; 
but that which has not been submitted to pressure is decidedly preferable, and an- 
swers an excellent purpose when mixed with boiling water, without other addition. 
Fresh lard or olive oil, spread upon the surface of the poultice, serves to prevent its 
adhesion to the skin, and to preserve its softness. 

The use of this and other emollient cataplasms is to relieve inflammation, or to 
promote suppuration. They act mainly by the sedative influence of their moisture, 
and by excluding the air. The one most extensively employed, perhaps because its 
materials are always at hand, is that prepared by heating together milk and the crumb 
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of bread. The milk should be quite sweet, and fresh lard should be incorporated 
with the poultice. Mush made with the meal of Indian corn also forms an excellent 
emollient cataplasm.* 


CATAPLASMA SINAPIS. Br. Mustard Poultice. 
(CAT-A-PLAS'MA SI-NA/PIS,) 


Sinapismus, P.@'.; Cataplasma Rubefaciens ; Sinapisme, Cataplasme de Moutarde, Cataplasme 
rubéfiant, Fr.; Senfteig, G. 


“Take of Mustard, in powder, Linseed Meal, each, two ounces and a half; Boil- 
ing Water ten jluidounces. Mix the Linseed Meal gradually with the Water, and 
add the Mustard, with constant stirring.” Br. 

The simplest and most effectual mode of preparing a mustard poultice, is to mix 
the powdered mustard of the shops with a sufficient quantity of warm water to give 
it a due consistence. When a weaker preparation is required, an equal portion or 
more of rye or wheat flour should be added. Vinegar never increases its efficiency, 
and, in the case of the black mustard seed, has been ascertained by MM. Trousseau 
and Blane to diminish its rubefacient power. The same may be said of alcohol. A 
boiling temperature is also injurious by interfering with the development of the 
volatile oil or acrid principle. (See Stnapis.) 

These poultices are frequently called sinapisms. They are powerfully rubefacient, 
exciting a sense of warmth in a few minutes, and usually becoming insupportably 
painful in less than an hour. When removed they leave the surface intensely red 
and burning; and the inflammation frequently terminates in desquamation, or even 
blistering if the application be too long continued. Obstinate ulcers and gangrene 
also sometimes result from the protracted action of mustard, especially on parts pos- 
sessed of little vitality. Asa general rule, the poultice should be removed when the 
patient complains much of pain; and in cases of insensibility should not, unless 
greatly diluted, be allowed to remain longer than one, or at most two hours; as vio- 
lent inflammation, followed: by obstinate ulceration, is apt to take place upon the 
occurrence of reaction. In children particular care is necessary to avoid this result. 
The poultice should be thickly spread on linen, and may be covered with gauze or 
unsized paper in order to prevent its adhesion to the skin. If hairs are present they 
should be removed by the razor. Sinapisms may be employed in all cases in which 
it is desirable to produce a speedy rubefacient impression. (See Charta Sinupis.) 


CATAPLASMA SODZE CHLORATE. Br. Chlorine Poultice. 
(CAT-A-PLAS’/MA SO’DA CHLO-RA'TZ.) 

“Take of Solution of Chlorinated Soda two jluidounces; Linseed Meal four 
ounces; Boiling Water eight fluidounces. Mix the Linseed Meal gradually with 
the Water, and add the Solution of Chlorinated Soda, with constant stirring.” Br. 

This is an excellent application to sloughing and other fetid ulcers, to correct the 
smell, and afford a moderate stimulation. 


CATECHU. U.S.  Catechu. 
(CAT! E-GHU—kat! e-kii, ) 
« An extract prepared from the wood of Acacia Catechu. Willdenow. (Nat. Ord. 


Leguminosx, Mimosex.)” U.S. 
Cutch, Terra Japonica, Catechu Nigrum; Cachou, Fr.; Catechu, Katechu, Pegu Catechu, G.; 
Catecu, Catciu, Catto, /t.; Catecu, Sp.; Cutt, Hindostanee. 


CATECHU PALLIDUM. Br. Pale Catechu. 
(CAT/E-GHU PAL'LI-DUM.) 
“ An extract of the leaves and young shoots of Uncaria Gambir (Nauclea Gam- 
bir)."aBr. 
* A substitute for linseed meal poultices has been prepared by saturating a piece of thick felt 
paper with a decoction of linseed and drying. When-intended to be used, the prepared paper is 
dipped in hot water. It swells considerably, and is applied to the desired part, covered with waxed 


aper, rubber tissue, or oiled silk, fastened with bandages, and allowed to remain 12 hours, (Volk- 
ausen, Pharm. Ztg., 1879, p. 95.) 
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The British Pharmacoposia has entirely rejected the proper catechu, which, in the 
former edition, was recognized under the inappropriate name of Catechu Nigrum, 
retaining, by the name of Catechu Pallidum, a product which, though analogous to 
ceatechu, is entirely distinct, being derived from a different plant, and known com- 
monly by a different name, that, namely, of gambir. We treat in the text of the 
proper catechu, and, in a note, of gambir among the catechus not recognized by the 
U. S. Pharmacopeeia. 

Acacia Catechu. Willd. Sp. Plant. iv. 1079; Carson, Jdlust. of Med. Bot. i. 32, 
pl. 24; B. & 7. 95. According to Mr. Kerr, whose description has been followed 
by most subsequent writers, Acacia Catechu is a small tree, seldom more than twelve 
feet in height, with a trunk one foot in diameter, dividing towards the top into many 
close branches, and covered with a thick, rough, brown bark. The leaves, which 
stand alternately upon the younger branches, are composed of from fifteen to thirty 
pairs of pinne nearly two inches long, each of which is furnished with about forty 
pairs of linear leaflets, beset with short hairs. At the base of each pair of pinnz 
is a small gland upon the common footstalk. Two short recurved spines are attached 
to the stem at the base of each leaf. The flowers are in close spikes, which arise 
from the axils of the leaves, and are about four or five inches long. ‘The fruit is a 
lanceolate, compressed, smooth, brown pod, with an undulated thin margin, and 
contains six or eight roundish flattened seeds, which when chewed emit a nauseous 
odor. 

This species of Acacia is a native of the East Indies, growing abundantly in 
various provinces of Hindostan, and in the Burmese Empire. Pereira says that it 
is now common in Jamaica. Like most others of the same genus, it abounds in as- 
tringent matter, which may be extracted by decoction. Catechu is an extract from 
the wood of the tree. 

This drug had been long known before its source was discovered. It was at first 
called terra Japonica, under the erroneous impression that it was an earthy substance 
derived from Japan. When ascertained by analysis to be of vegetable origin, it was 
generally considered by writers on the Materia Medica to be an extract of the betel 
nut, which is the fruit of a species of palm, denominated Areca Catechu. Its true 
origin was made known by Mr. Kerr, assistant surgeon of the civil hospital in Bengal, 
who had an opportunity of examining the tree from which it was obtained, and ob- 
serving the process of extraction. According to Mr. Kerr, the manufacturer, having 
cut off the exterior white part of the wood, reduces the interior brown or reddish- 
colored portion into chips, which he then boils in water in unglazed earthen vessels, 
till all the soluble matter is dissolved. The decoction thus obtained is evaporated 
first by artificial heat, and afterwards in the sun, till it has assumed a thick consist- 
ence, when it is spread out to dry upon a mat or cloth, being, while yet soft, divided 
by means of a string into square or quadrangular pieces. The account subsequently 
given by Dr. Royle, of the preparation of the extract in Northern India, is essentially 
the same. The process, as he observed it, was completed by the pouring of the 
extract into quadrangular earthen moulds. Our countryman, the Rev. Howard 
Malcom, states, in his ‘ ‘T'ravels in South-Eastern Asia,” that catechu is largely pre- 
pared from the wood of Acacia Catechu near Prome, in Burmah. Two kinds, he 
observes, are prepared from the same tree; one black, which is preferred in China, 
and the other red, which is most esteemed in Bengal. It is said that the unripe 
fruit and leaves are also sometimes submitted to decoction. 

The name catechu in the native language signifies the juice of a tree, and appears 
to have been applied to astringent extracts obtained from various plants. According 
to the U. 8. Pharmacopceia, however, the term is properly restricted to the extract 
of Acacia Catechu ; as it was not intended to recognize all the astringent products 
which are floating in Asiatic commerce; and those from other sources than the 
Acacia, though they may occasionally find their way into our shops, do so as an ex- 
ception to the general rule. A minute account of the diversified forms and exterior 
characters which officinal catechu presents as produced in different localities, would 
rather tend to perplex the reader than to serve any good practical purpose. These 
characters are, moreover, frequently changing, as the drug is procured from new 
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sources, or as slight variations may occur in the mode of its preparation. Com- 
merce is chiefly supplied with catechu from Bahar, Northern India, and Nepaul 
through Calcutta, from Canara through Bombay, and from the Burmese dominions. 
We derive it directly from Calcutta, or by orders from London, and it is sold in 
our markets without reference to its origin. It is frequently called cutch by the 
English traders, a name derived, no doubt, from the Hindoostanee word cutt.* 


* In order not to embarrass the text unnecessarily, we have thrown together, in the form of a 
note, the following observations upon the varieties of catechu; those being first considered which 
are probably derived from Acacia Catechu, and, therefore, recognized as officinal in the U.S. Phar- 
macopeoeia. 

1. Officinal Catechu. U.S. 


The following, so far as we have been able to distinguish them, are the varieties of officinal 
catechu to be found in the markets of Philadelphia. 

1. Plano-convex Catechu. Cake Catechu. This is in the form of circular cakes, flat on one side, 
convex on the other, and usually somewhat rounded at the edge, as if the soft extract had been 
placed in saucers, or vessels of a similar shape, to harden, As found in the retail shops, it is gen- 
erally in fragments, most of which, however, exhibit some evidences of the original form. The 
cakes are of various sizes, from two or three to six inches or more in diameter, and weighing from 
a few ounces to nearly two pounds. Their exterior is usually smooth and dark brown; but we have 
seen a specimen in which the flat surface exhibited impressions as if produced by coarse matting. 
The color internally is always brown, sometimes of a light yellowish brown or chocolate color, 
but more frequently dark reddish brown, and sometimes almost black. The cakes are almost always 
more or less cellular in their interior; but in this respect great diversity exists. Sometimes they 
are very porous, so as almost to present a spongy appearance, sometimes compact and nearly uniform ; 
and this difference may be observed even in the same piece. The fracture is sometimes rough and 
dull, but in the more compact parts is usually smooth and somewhat shining; and occasionally a 
piece split in one direction will exhibit a spongy fracture, while in another it will be shining and 
resinous, indicating the consolidation of the extract in layers. This variety of catechu is often of 
good quality. It is common at present in our market, but we have been unable to trace its origin 
accurately. There can be little doubt, from its internal character, that it comes from the East 
Indies, and is the product of A. Catechu; but no accounts that we have seen of the preparation 
of the drug, in particular geographical sites, indicate this particular shape; and it is not impos- 
sible that portions of it may be formed out of other varieties of catechu by a new solution and 
evaporation. 

2. Pegu Catechu. This is the product derived from the Burmese dominions, and named from that 
section of the country whence it is exported. It enters commerce, probably in general through 
Calcutta, in large masses, sometimes of one ewt., consisting of layers of flat cakes, each wrapped 
in leaves, said to be those of the Nauclea Brunonis. In this form, however, we do not see it in the 
shops; but almost always in angular, irregular fragments, in which portions of two layers some- 
times cohere with leaves between them, indicating their origin. It is characterized by its compact- 
ness, shining fracture, and blackish brown or dark port-wine color, so that when finely broken it 
bears considerable resemblance to kino. ‘This is an excellent variety of catechu, and is not unfre- 
quent in the shops. 

3. Catechu in Quadrangular Cakes. This is scarcely ever found in the shops in its complete form, 
and the fragments are often such that it would be impossible to infer from them the original shape 
of the cake. This is usually between two and three inches in length and breadth, and somewhat 
less in thickness, of a rusty brown color externally, and dark brown or brownish gray within, 
with a somewhat rough and dull fracture, but, when broken across the layers in which it is some- 
times disposed, exhibiting a smoother and more shining surface. Guibourt speaks of the layers as 
being blackish externally and grayish within, and bearing some resemblance to the bark of a tree, 
a resemblance, however, which has not struck us in the specimens which have fallen under our 
notice. There is little doubt that this variety comes from the provinces of Bahar and Northern 
India, where the preparation of the drug was witnessed by Mr. Kerr and Dr. Royle, who both speak 
of it as being brought, when drying, into the quadrangular form. It has been called Bengal Catechu, 
because exported from that province. ; ‘ 

Pale catechu, so far as the term is not applied to gambir, may be considered as belonging to this 
variety. A specimen with this name, which was sent from India to the great London exhibition, 
and which Dr. G. B. Wood had an opportunity of examining, was in oblong rectangular pieces, or 
fragments of such pieces, about three and a half inches long by an inch and a half in breadth, of 
a dirty yellowish color within, and an earthy fracture, quite free from gloss, and bearing a much 
stronger resemblance to gambir than to ordinary catechu. 

4. Catechu in Balls. We have seen this in two forms—one consisting of globular balls about as 
large as an orange, very hard and heavy, ofa ferruginous aspect externally, very rough when broken, 
and so full of sand as to be gritty under the teeth; the other in cakes, originally, in all prubability, 
globular, and of about the same dimensions, but flattened and otherwise pressed out of shape before 
being perfectly dried, sometimes adhering two together, as happens with the lumps of Smyrna 
opium, and closely resembling in external and internal color, and in the character of their fracture, 
the quadrangular variety last described. The former kind is rare, and the specimens we have seen 
had been twenty years in the shop, and had very much the appearance of a factitious product. 
The latter is in all probability the kind known formerly as the Bombay catechu; as Dr. Hamilton, 
and, more recently, Major Mackintosh, in describing the mode of preparing eatechu on the Malabar 
coast, of which Bombay is the entrepot, say that, while the extract is soft, it is shaped into balls 
about the size of an orange. 
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Properties. Catechu, as it comes to us, is in masses of different shapes, some 
in balls more or less flattened, some in circular cakes, some saucer-shaped, others 


2. Catechus not recognized in the U.S. Pharmacopoeia. 


1. Catechu Pallidum, Br. Gambir. Terra Japonica. Pale Catechu. An astringent extract is 
abundantly prepared in certain parts of the East Indies, under the name of gambir or gambeer, and 
imported into Europe and America under that of terra Japonica, The plant from which it is ob- 
tained, called by Mr. Hunter, who first minutely described it, Nauclea Gambir, but by Roxburgh, 
De Candolle, and others, Uncaria Gambir, is a climbing shrub of the natural order Rubiacee of Jus- 
sieu, Cinchonacee of Lindley. (B. & 7.139.) It is a native of Malacca, Sumatra, Cochin-China, 
and other parts of Eastern Asia, and is largely cultivated in the islands of Bintang, Singapore, 
and Prince of Wales. The gambir is prepared by boiling the leaves and young shoots in water, 
and evaporating the decoction either by artificial or solar heat. When of a proper consistence, it 
is spread out into flat cakes in moulds or otherwise, and then cut into small cubes, which are dried 
in the sun. Sometimes these cohere into a mass when packed before being quite dry. 

Gambir is in cubes, with sides about an inch square, is light and porous, so that it floats when 
thrown in water, is deep yellowish, or reddish brown externally, but pale yellowish within, presents 
a dull earthy surface when broken, is inodorous, and has a strongly astringent, bitter, and subse- 
quently sweetish taste. It softens and swells up when heated, and leaves a minute proportion 
of ashes when burnt. It is partially soluble in cold water, and almost wholly so in boiling water, 
which deposits a portion upon cooling. Duhamel, Ecky, and Procter dissolved 87°5 per cent. of it 
in cold water by means of percolation. (A. J. P., xvi. 166.) Nees von Esenbeck found it to consist 
of from 36 to 40 per cent. of catechu-tannic acid, a peculiar principle called eatechuin, catechin, or 
eatechuic acid, gum or gummy extractive, a deposit like the cinchonic red, and 2°5 per cent. of lignin. 
Catechuic acid, when perfectly pure, is snow-white, of a silky appearance, crystallizable in fine 
needles, unalterable if dry in the air, fusible by heat, very slightly soluble in cold water with which 
it softens and swells up, soluble in boiling water which deposits it on cooling, and soluble also in 
alcohol and ether. It very slightly reddens litmus paper, and, though coloring the solution of chlo- 
ride of iron green, and producing with it a grayish green precipitate, differs from tannic acid in not 
affecting a solution of gelatin. It bears considerable analogy to gallic acid in its relations to the 
metallic salts, but does not, according to Neubauer, bear the same relation to the tannic acid of 
catechu that gallic acid does to that of galls. Onthe contrary, instead of resulting from the oxida- 
tion of tannic acid, it is by heat converted into a substance analogous to tannin. (A. J. P., xxviii. 
329 and 331; from Liebig’s Annalen, xevi. 337.) The very great discordance of different authors 
as to its formula seems to be explained by some recent experiments of Etti (Liebig’s Ann., 186, p. 
327), who shows that catechin, CigHi808, readily gives at 100° C. (212° F.), or even when kept for 
some time over sulphuric acid, an anhydride, C3gH34015, and at 160° C. (320° F.) a second anhy- 
dride, C3gH32014, which, mixed in varying proportions, explain the varying results. Gautier 
(Journ. de Pharm. et de Chim., 1878, p. 363) assigns to catechin the formula Co) Hi80s. 

Several varieties of gambir are described. Sometimes it is in oblong instead of cubical pieces, 
without differing in other respects from the ordinary kind; sometimes in small circular cakes, or 
short cylindrical pieces, heavier than water, of a pale reddish yellow color, moderately astringent, 
gritty under the teeth, and quite impure; sometimes in very small cubes, distinguishable by the 
black color they afford with tincture of iodine, indicating the admixture of sago, or other amyla- 
ceous matter; and, finally, in circular cakes of the size of a small lozenge flat on one side, and 
somewhat convex on the other, of a pale pinkish yellowish white color, and a chalky feel. This 
is most highly esteemed by the natives in India. (Pereira.) None of these varieties occur to any 
extent in our commerce. 

Gambir was probably the substance first brought from the Hast under the name of terra Japonica. 
It is largely consumed in the East by the betel-chewers. Great quantities are imported into Eu- 
rope, where it is used for tanning, calico-printing, dyeing, etc. In this country it is also largely 
consumed by the calico-printer. It is a strong astringent, and applicable to the same purposes as 
the officinal catechu. 

2. Areca Catechu, This is obtained from the areca nut, or betel nut, which is the seed of Areca 
Catechu, a palm cultivated in all parts of India. (See Part II.) It is prepared by boiling the 
nuts in water, and evaporating the decoction. There are two varieties; one of a black evlor, very 
astringent, mixed with paddy husks and other impurities, and obtained by evaporating the first 
decoction; the other, yellowish brown, of an earthy fracture, and pure, resulting from the evapora- 
tion of a decoction of the nuts which had been submitted to the previous boiling. The first is 
called kassu, the other cowry. (Heyne, Tracts, ete., on India.) They are prepared in Mysore, and 
Ainslie states that both varieties are sold in the bazaars of Lower India, and used for the same pur- 
pose as the officinal catechu by the native and European practitioners, They are also much used 
for chewing by the natives. But they are seldom exported, and it is uncertain whether they find 
their way into European or American commerce. Pereira thought he had identified the hassu with 
a variety of catechu derived from Ceylon, where he had been informed that an extract of the areca 
nut is prepared. It was in circular flat cakes, from two to three inches in diameter, scarcely an 
inch thick, covered on one side with paddy husks, and internally blackish brown and shining, like 
Pegu catechu. 

Guibourt and Pereira describe other varieties, which we have not met with, and which are prob- 
ably rare. One of these is the Siam catechu, in conical masses shaped like a betel nut, and weighing 
about a pound and a half. Its fracture is shining and liver-colored, like that of hepatic aloes; in 
other respects it resembles Pegu catechu. Another is the black mucilaginous catechu of Guibourt, 
in parallelopipeds, an inch and a half in length by an inch in breadth. Internally it is black and 
shining, and its taste is mucilaginous and feebly astringent. A third is the dull reddish catechw 
of Guibourt, in somewhat flattened balls, weighing three or four ounces, of a dull reddish, wavy, - 
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cubical or oblong, or quite irregular, and of every grade in size, from small angular 
pieces, which are evidently fragments of the original cakes, to lumps which weigh 
one or two pounds. ‘The color is externally of a rusty brown more or less dark, 
internally varying from a pale reddish or yellowish brown to a dark liver color. In 
some specimens it is almost black, in others somewhat like the color of port wine, 
and in others again, though rarely, dull red like annotta. The extract has been dis- 
tinguished into the pale and dark varieties ; but there does not appear to be sufficient 
ground for retaining this distinction, at least in relation to the proper catechu obtained 
from the wood of A. Catechu. Catechu is inodorous, with an astringent and bitter 
taste, followed by a sense of sweetness. It is brittle, and breaks with a fracture which 
is rough in some specimens, in others uniform, resinous, and shining. That which 
is preferred in our market is of a dark color, easily broken into small angular frag- 
ments, with a smooth glossy surface, bearing some resemblance to kino. Catechu is 
often mixed with sand, sticks, and other impurities. From 200 parts of Bombay 
catechu, Sir H. Davy obtained 109 parts of tannic acid, 68 of extractive, 13 of mu- 
cilage, and 10 of insoluble residue. The same quantity of Bengal catechu yielded 97 
of tannic acid, 73 of extractive, 16 of mucilage, and 14 of insoluble residue. Other 
experimenters have obtained results somewhat different. The proportion of tannic 
acid, which may be considered the efficient principle, varies from about 30 to 55 per 
cent. in the different varieties of the drug. The portion designated by Davy as ex- 
tractive is said to contain, if it does not chiefly consist of, a principle discovered by 
Buchner, and now called catechin, catechuin, or catechuic acid, C,,H,,0,. (See pre- 
ceding page.) To prepare pure catechin, Etti (doc. cit.) proceeds as follows. Catechu 
is dissolved in eight times its weight of boiling water, and the liquid, after being 
strained through a cloth, is left for some days until the insoluble catechin has sub- 
sided. The crude catechin is collected in a linen cloth and submitted to the action 
of a screw-press, then dissolved in a sufficient amount of dilute alcohol, and the 
filtered solution is shaken up with ether as long as any catechin is thereby dissolved ; 
and after the ether has been removed by distillation the residue is taken up with 
distilled water, and the solution is left for a few days, when the catechin crystallizes 
out in an almost colorless state. After pressure in a cloth it is again dissolved in 
boiling water, when a yellowish white body remains behind, which appears to be 
quercetin. The deep red liquid remaining behind after the catechin has been dis- 
solved out with ether contains catechin red. The tannic acid is of the variety which 
precipitates iron of a greenish black color, and differs from most of the other varieties 
in not yielding grape-sugar when digested with dilute sulphuric acid. It is not, there- 
fore, a glucoside. It precipitates gelatin, but not tartar emetic (Kane), and is not, 
like the tannic acid of galls, converted into gallic acid by exposure to the air. It may 
be distinguished by the name of catechu-tannic acid. Catechu is almost wholly 
soluble in a large quantity of water, to which it imparts a brown color. The ex- 
tractive or catechuic acid is much less soluble than the astringent principle, which 
may be almost entirely separated from it by the frequent application of small quan- 
tities of cold water. Boiling water dissolves it much more readily than cold, and 
deposits it of a reddish brown color upon cooling. Both principles are readily dis- 
solved by alcohol or proof spirit, and also by ether. For the important reactions of 
eatechu, see Acidum Tannicum. 

M. de Meyer affirms that the best method of detecting adulteration of catechu is 
to treat the suspected drug with ether. Catechu of good quality, after repeated treat- 
ment with ether, loses 53 per cent. of its weight, and the dried residue weighs only 
47 per cent. of the catechu employed. If this be exceeded, the drug must be pro- 
portionately impure. (Journ. de Pharm., Juin, 1870, p. 479.) A. Jossart (Journ. 
Pharm. d’ Anvers, 1881, p. 41) examined a catechu which was adulterated with 
60 to 65 per cent. of ferrous carbonate. 

Medical Properties and Uses. Catechu is a powerful astringent. \ The dark- 
and often marbled fracture. Many years since an extract like this was brought to Philadelphia 
upon speculation bya merchant from Calcutta, but it is not now in the market. Lastly, there is a 
pale or whitish catechu, in small roundish or oval lumps, with an irregular sur*ce, dark or blackish 


brown externally, very pale and dull internally, and of a bitter, astringent and sweetish taste, 
with a smoky flavor. It is unknown in commerce. 
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colored is somewhat more powerful than the light, and is therefore usually preferred ; 
but the light, being rather sweeter, is chosen by the Malays, Hindoos, and other 
East Indians, who consume vast quantities of this extract by chewing it, mixed 
with aromatics and a small proportion of lime, and wrapped in the leaf of the Piper 
Betel. Catechu may be advantageously used in most cases where astringents are 
indicated. The complaints to which, it is best adapted are diarrhoea dependent on 
debility or relaxation of the intestinal mucous membrane, and passive hemorrhages, 
particularly that from the uterus. A small piece held in the mouth and allowed 
slowly to dissolve, is an excellent remedy in relaxation of the uvula, and the irri- 
tation of the fauces and troublesome cough which depend upon it. Applied to 
spongy gums, in the state of powder, it sometimes proves useful; and it has been 
recommended as a dentifrice in combination with powdered charcoal, Peruvian bark, 
myrrh, ete. Sprinkled upon the surface of indolent ulcers, it is occasionally bene- 
ficial, and is much used in India for the same purpose, in the form of an ointment. 
An infusion of catechu may be used ag an injection in obstinate gonorrhea, gleet, 
and leucorrhcea, and we have found it highly beneficial, when thrown up the nos- 
trils, in arresting epistaxis. The dose is from ten grains to half a drachm (0°65— 


1:95 Gm.), which should be frequently repeated, and is best given with sugar, gum 


arabic, and water.* 

Of. Prep. Tinctura Catechu Composita, U.S. 

Of. Prep. of Pale Catechu (Gambir). Infusum Catechu, Br.; Pulvis Catechu 
Compositus, Br.; Tinctura Catechu, Br.; Trochisci Catechu, Br. 


CAULOPHYLLUM. U.S. Caulophyllum. [Blue Cohosh.] 
(CAU-LO-PHYL’LUM. ) 
“The rhizome and rootlets of Caulophyllum thalictroides. Michaux. (Vat. Ord. 


Berberidaceex.)” U.S. 

Pappoose Root, Squaw Root, Blueberry Root. 

Gen. Ch. Sepals 6, with three small bractlets at the base, ovate-oblong. Petals 
6, thick and gland-like, somewhat kidney-shaped or hooded bodies, with short 
claws much smaller than the sepals, one at the base of each of them. Stamens 
6: anthers oblong. Pistil gibbous, style short. Stigma minute and unilateral. 
Ovary bursting soon after flowering by the pressure of the two erect, enlarging seeds 
and withering away. ‘he spherical seeds naked on their thick seed-stalks, looking 
like drupes; the fleshy integument turning blue; albumen of the texture of horn. 
(Gray's Manual.) 

Caulophyllum thalictroides. Michaux. Leontice thalictroides. Linn. This is 
an indigenous, perennial, herbaceous plant, with matted, knotty rhizomes, from 
which rises a single smooth stem, about two feet high, naked till near the summit, 
where it sends out a large triternately compound leaf, and ending in a small raceme 
or panicle of greenish yellow flowers, at the base of which is often a smaller biter- 
nate leaf. The whole plant when young, as well as the seeds, which are about as 
large as peas, is glaucous. It is the only known species of the genus. It is found 
in most parts of the United States, growing in moist rich woods. 

Properties. The root stock is the only part used. It has a sweetish, pungent 
taste, and yields its virtues to water and alcohol. It is officinally described as fol- 
lows. ‘Rhizome about four inches (10 em.) long, and about one-fourth to two- 
fifths of an inch (6 to 10 mm.) thick, bent; on the upper side with broad, concave 
stem-scars and short, knotty branches; externally gray brown, internally whitish, 
tough and woody. MRootlets numerous, matted, about four inches (10 em.) long, 
and one twenty-fifth of an inch (1 mm.) thick, rather tough; nearly inodorous ; 
taste sweetish, slightly bitter, and somewhat acrid.” U.S. 

Caulophyllum was examined by Mayer, who found it to contain saponin. (A. J. P., 

* Fluid Extract of Catechu. Prof. Procter suggested the following formula for a fluid ea- 
tract of catechw based on the solvent power of glycerin over this extract. Hight troyounces of pure 
catechu, in moderately coarse powder, are mixed in a mortar with four fluidounces of glycerin so 
as to form a paste, to which enough diluted alcohol is added to make a pint. The liquid is poured 


into a bottle, shaken occasionally for twenty-four hours, and then strained through muslin. Each 
fluidrachm of the fluid extract represents thirty grains of catechu. (Proc. A. P. A., 1863, p. 241.) 
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1863, p.99.) A. E. Ebert subsequently made an investigation of its constituents, 
and found albumen, gum, starch, phosphoric acid, extractive, two resins, coloring 
matter, and a body analogous to saponin. The caulophyllin of the eclectics is made 
in the usual way, by pouring a concentrated alcoholic tincture into water and col- 
lecting, washing, and drying the resinous precipitate. 

Medical Properties. We have no positive evidence of the possession by this 
drug of any medical properties entitling it to entrance into the Pharmacopeia. It is 
deemed especially emmenagogue, and is thought also to act like ergot in promoting 
the contractions of the uterus, for which purpose it is much employed by the “ eclec- 
tic” practitioners, who consider it also possessed of diaphoretic and various other 
remedial properties. It is given in decoction, infusion, or tincture, the first two 
being made in the proportion of an ounce to a pint of water, the last of four ounces 
to a pint of spirit. The dose of the decoction or infusion is one or two fluidounces, 
of the tincture one or two fluidrachms. 


CERA: ALBA. U.S., Br. White Waz. 
(CE/RA AL/BA.) 
“Yellow wax, bleached.” U S *‘ Bleached by exposure to moisture, air, and © 
light.” Br. 
Cire blanche, Fr.; Weisses Wachs, G.; Cera bianca, /t, Cere blanca, Sp. 


CERA FLAVA. U.S., Br. Yellow Waa. 
(CE/RA FLA'VA.) 

“A peculiar, concrete substance, prepared by Apis mellifica. Linné. (Class, In- 
secta; Order, Hymenoptera.) U.S. ‘The prepared honeycomb of the Hive Bee, 
Apis mellifica.” Br. 

Cera Citrina; Beeswax; Cire jaune, Fr.; Gelbes Wachs, G.; Cera gialla, /t.; Cera amarilla, Sp. 

Wax isa product of the common bee, Apis mellifica of naturalists, which con- 
structs with it the cells of the comb in which the honey and larve are deposited. 
It was at one time doubted whether the insect elaborated the wax by its own organs, 
or merely gathered it from vegetables. The question was set at rest by Huber, who 
fed a swarm of bees exclusively on honey and water, and found that they formed a 
comb consisting of wax. This, therefore, is a proper secretion of the insect. It is 
produced in the form of scales under the rings of the belly. But wax also exists in 
plants, bearing in this, as in other respects, a close analogy to the fixed oils. It is, 
however, the product of the bee only that is recognized by the Pharmacopreias.* This 
is directed in two forms: 1, that of yellow wax procured immediately from the comb; 


* China wax, called pe-la by the Chinese, resembles spermaceti in whiteness and crystalline ap- 
earance, but is distinguished by greater hardness and friability, and a somewhat fibrous fracture. 
t melts at about 83° C. (181° F.), is very slightly soluble in alcohol or ether, is insoluble in cold 

oil of turpentine and rectified petroleum, but is dissolved by these fluids with the aid of heat. 
These solubilities distinguish it from spermaceti. (P. J. 77., xiv. 9.) It was formerly supposed to 
be of vegetable origin; but has been ascertained to be the product of an insect belonging to the 
genus Coccus, which fixes itself to the branches of a certain tree, and, investing them closely, be- 
comes imbedded in a waxy material, which is scraped off with the insects, and constitutes the 
erude wax. Itis purified by melting and straining. (Hanbury, P. J. 7r., xii.476.) The tree from 
which the wax is obtained has been ascertained to be the Fraxinus Chinensis of Roxburgh. (lbid., 
Sept. 1, 1859, p. 176.) 

Mr. T. T. Cooper, in his “Travels of a Pioneer” in China, gives some interesting statements as 
to the production of this wax, which are the result of his own personal observations. It is chiefly 
the province of S’zchuan which is the seat of this industry; the cultivation of the China wax 
being a source of great wealth to this province, second only in importance to the silk culture. The 
“wax trees” are all cut down at the height of 8 feet, leaving no branches, the trunks being about 
as thick as a man’s thigh, and sending forth shoots in the spring. The insects are cultivated in 
a different province, that of Yunnan, whence vast quantities of the eggs are sent annually to 
S’zchuan, where they are received in little balls of the sizeof a pea. These are suspended, enclosed 
in young leaves, to the shoots of the tree in March. In about two months the larve appear, and 
feeding on the leaves soon attain the size of small butterflies, which spread themselves in immense 
numbers over the branches, which are whitened by them, so as to seem covered with feathery 
snow. The grub, as it advances to the chrysalis form, buries itself in a white secretion by which 
all the branches are coated an inch in thickness. These are then cut off near the stem and divided 
into small pieces, which are tied in bundles, and put into large caldrons, where they are boiled in 
water till all the wax melts and rises to the surface. It is then skimmed off and run into moulds 
where it hardens. In the form thus produced, it is spread over the Empire, where it is used for 
candles and as mcdicine, (P. J. Tr., 1872, p. 569.) 
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and, 2, that of white wax prepared by bleaching the former. We shall consider these 
separately, aud afterwards give an account of vegetable waa. 

1. Cera FuAvA, or Yellow Wax. This is obtained by slicing the comb taken 
from the hive, draining and afterwards expressing the honey, and melting the resi- 
due in boiling water, which is kept hot for some time in order to allow the impuri- 
ties to separate, and either subside or be dissolved by the water. When the liquid 
cools the wax concretes, and, having been removed and again melted in boiling water, 
is strained and poured into pans or other suitable vessels. It is usually brought to 
market in round flat cakes of considerable thickness. The druggists of Philadelphia 
are supplied chiefly from the Western States and North Carolina, especially the lat- 
ter, and from Cuba. Some of inferior quality is imported from Africa. 

Properties. Yellow wax is “a yellowish or brownish yellow solid, having an 
agreeable, honey-like odor, and a faint, balsamic taste. It is brittle when cold, but 
becomes plastic by the heat of the hand. It melts at 63°-64° C. (145-4°-147:2° I*.), 
and congeals with a smooth and level surface. Sp. gr. 0:955 to 0-967. It is insol- 
uble in water, but soluble in 35 parts of ether and in 11 parts of chloroform ; also 
soluble in oil of turpentine, and in fixed or volatile oils. Cold alcohol dissolves it 
only partially, but it is almost completely soluble in boiling alcohol. If 1 Gm. of 
Wax be boiled, for half an hour, with 40 Gm. of solution of soda (sp. gr. 1°180), the 
volume being preserved by the occasional addition of water, the Wax should sepa- 
rate, on cooling, without rendering the liquid opaque, and no precipitate should be 
produced in the filtered liquid by hydrochloric acid (abs. of fats or fatty acids, Japan 
wax, resin), nor should the same reagent produce a precipitate in water which has 
been boiled with a portion of the Wax (abs. of soap). If5 Gm. of Wax be heated 
in a flask, for fifteen minutes, with 25 Gm. of sulphuric acid to 160° C. (320° F.), 
and the mixture diluted with water, no solid, wax-like body should separate (abs. 
of paraffin).” U.S. 

Various adulterations have been practised, most of which may be readily detected. 
Meal, earth, and other insoluble substances are at the same time discovered and 
separated by melting and straining the wax. When the fracture is smooth and 
shining instead of being granular, the presence of resin may be suspected. This is 
dissolved by cold alcohol, while the wax is left untouched. Yellow wax is frequently 
adulterated with a mixture of paraffin and rosin; such wax is usually translucent on 
the edges. Dr. A. W. Miller has observed that when a large quantity of paraffin is 
present the upper surface of the cake is concave, whilst pure yellow wax presents 
either a plane or slightly convex surface. For other adulterating substances used, 
and the modes of detecting them, see the remarks which follow on white wax. 

Yellow wax is used chiefly as an ingredient of plasters and cerates. 

2. Cera ALBA, Bleached Yellow Wax, or White Wax. The color of yellow wax 
is discharged by exposing it, with an extended surface, to the combined influence of 
air, light, and moisture. The process of bleaching is carried on to a considerable 
extent inthis country. The wax, previously melted, is made to fall in streams upon 
a revolving cylinder, kept constantly wet, upon which it concretes, forming thin 
riband-like layers. These, having been removed, are spread upon linen cloths 
stretched on frames, and exposed to the air and light, care being taken to water, 
and occasionally turn them. In a few days they are partially bleached; but, to de- 
prive the wax completely of color, it is necessary to repeat the whole process once, 
if not oftener. When sufficiently white, it is melted and cast into small circular 
cakes. The color may also be discharged by chlorine; but the wax is said to be 
somewhat altered.* White wax sometimes contains one or more free fatty acids, 


* The following process for purifying wax by steam has been patented by M. Cassgrand, in 
France, and is said to have been employed advantageously. Wax melted by steam is passed along 
with the steam through a coiled tube or worm, is received into a double bottom heated by steam, 
where itis washed with water, and is then raised by a pump into another pan, also heated by steam, 
where it is again washed with water; and the whole operation is repeated three or four times; the 
wax being allowed to rest for about four or five minutes in the upper pan after each operation, and, 
after the last one, an hour or two for the subsidence of impurities. The wax is then granulated by 
means of cold water, allowed to dry for two or three days, and then exposed to light and air. The 
whole process is completed in a few days. (See A.J. P., xxvi. 525.) 
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consequent probably upon the employment of alkalies in bleaching it, which render 
it an unfit ingredient in the unctuous preparations of certain salts. Of these acids 
it may be deprived by means of alcohol. 

Perfectly pure wax is white, shining, diaphanous in thin layers, inodorous, insipid, 
harder and less unctuous to the touch than the yellow, soft and ductile at 35° ©. 
(95° F.), and fusible at 65° C. (149° F’.), retaining its fluidity at a lower temperature. 
According to Saussure, its sp. gr. in the solid state is 0-966. The U.S. Pharmacopoeia 
describes it as “a yellowish white solid, generally in form of circular cakes, about 
four inches (10 cm.) in diameter, somewhat translucent in thin layers, having a 
slightly rancid odor and an insipid taste. It melts at about 65° C. (149° F.). Sp. 
gr. 0-965-0:975. In other respects it has the characteristics and answers to the 
tests mentioned under Yellow Wax (see Cera Flava).” U.S. By a great heat it 
is partly volatilized, partly decomposed; and, when flame is applied to its vapor, it 
takes fire and burns with a clear bright light. It is insoluble in water, and in cold 
alcohol or ether, but is slightly soluble in boiling alcohol and ether, which deposit 
it in a great measure upon cooling. The volatile and fixed oils dissolve it with 
facility, resin readily unites with it by fusion, and soaps are formed by the action of 
soda and potassa in solution. Itis not affected by the acids at ordinary temperatures, 
but is converted into a black mass when boiled with concentrated sulphuric acid. 
Bleached wax contains, according to Lewy’s analysis, 80-2 per cent. of carbon, 13-4 of 
hydrogen, and 6-4 of oxygen. It is a mixture of three different substances, which may 
be separated from one another by alcohol, viz.: 1, myricin, insoluble in boiling alco- 
hol, and consisting chiefly of myricyl palmitate, C,,H,,(C,,H,,O,),—that is, a com- 
pound of palmitic acid, C,,H,,O.OH, and myricyl alcohol, C,,H,OH ; 2, cerotic 
acid, O,,H,,O, (formerly called cerin when obtained only in an impure state), which 
is dissolved by boiling alcohol, but crystallizes out on cooling; 3, cerolein, which 
remains dissolved in the cold alcoholic liquid. This latter is probably a mixture 
of fatty acids, as indicated by its acid reaction. It has not been investigated fully, 
however. 

Wax has been variously adulterated. White lead sinks to the bottom of the 
vessel when the wax is melted. Starch, meal, and other insoluble substances re- 
main behind when the wax is dissolved in oil of turpentine or benzin; and the 
starch is known by producing a blue color with iodine added to water in which the 
wax has been boiled. Water, which is said to be sometimes fraudulently incor- 
porated with it, by agitation when partially melted, is driven off by heat. Fatty 
substances render lime-water turbid, when agitated with it and allowed to stand. For 
the detection of stearin and stearic acid, M. Lebel dissolves the suspected wax in 
two parts of oil, beats the cerate thus formed with its weight of pure water,‘and 
then adds a few drops of solution of subacetate of lead. If stearin is present, there 
is an immediate decomposition, and the mixture acquires an extraordinary solidity 
from the formation of stearate of lead. (Journ. de Pharm., 3e sér., xv. 302.) Vogel 
proposes chloroform as a means of detecting the adulteration with fatty matters. 
That liquid dissolves only 25 per cent. of wax, but stearin and stearic acid com- 
pletely. If, therefore, wax, treated with 6 or 8 parts of chloroform, loses more than 
one-quarter of its weight, it may be considered as impure. (Jbid., xvii. 874.) Over- 
beck detects stearic acid by the abundant effervescence produced from the escape of 
carbonic acid, when a small portion of the suspected wax is boiled in a solution 
composed of one part of carbonate of sodium and fifty of distilled water. (P. J. Tr., 
xi. 128.) Fehling detects stearic acid and resin by boiling one part of the wax in 
twenty of alcohol, filtering the solution when cold, and then adding water. If either 
of these substances be present, there will be a flocculent precipitate, whereas if the 
wax be pure there will scarcely be an observable turbidness. The natural fats, as 
tallow, suet, lard, ete., are not amenable to this test; but it may be applied by first 
saponifying them, and thus converting them into the fatty acids, as the stearic. 
But, as wax itself is somewhat liable to be affected, it is necessary to avoid too strong 
an alkaline solution, and too long boiling in the process. To obviate such a result, 
30 grains of the wax are to be boiled with two or three fluidounces of water con- 
taining 6 grains of pure hydrate of soda, and the mass saturated with a very dilute 
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acid, and heated. The wax is then to be separated, dried between folds of blotting- 
paper, and treated as above for stearic acid. (Neues Repert. fiir Pharm., viii. 78.) 
For the detection of rosin cold alcohol is sufficient. It dissolves the rosin, and yields 
it on evaporation, attended with a very small portion of pure wax, which yields 2-4 
per cent. to cold alcohol. (Kd. Davies, A. J. P., 1870, p. 537.) F. Jean states that 
a few drops of sulphuric acid added to the melted wax, adulterated with rosin, cause 
a red color, or, if only 1 per cent. be present, a greenish tint. (A. J. P., 1881, p. 
307.) To detect paraffin, which is another adulteration said to be frequent, Prof. 
Landolt, of Bonn, heats the wax with fuming sulphuric acid (Nordhausen), which 
destroys the wax, converting it into a black jelly-like mass, while the paraffin is left 
as a transparent layer on the surface. (See A. J. P., xxxiv. 35.) M. Lies Bodart 
detects the same impurity by a somewhat complex process, based on the etherifica- 
tion of the wax; the paraffin being left sufficiently pure to enable its proportion 
to be estimated. » For the particulars of the process, the reader is referred to the 
Journ. de Pharm. et de Chim. (4e sér., iii. 287, 1866). A simpler method is that 
of M. Dullo, who treats the adulterated wax with ether. If this dissolves more 
than 50 per cent., the presence of paraffin is indicated. M. Payen resorts to the 
point of fusion as a means of detecting paraffin. This substance melts at a lower 
temperature than wax, and lowers the melting point of wax with which it is 
mixed. (/bid., 4e sér., ii. 233.) White wax should not melt below 65:5° C. (150° 
¥.) ; yellow not below 60° ©. (140° F.). (Br.) Japan waz is said also to be largely 
employed for adulterating beeswax; so that sometimes but little of the product of 
the bee is to be found in the mixture. To detect Japan wax, M. Dullo boils 
together for a minute 10 Gm. (150 grains) of wax, 120 Gm. of water, and 1 of 
soda. If there be Japan wax present, a soap will immediately form, which will 
slowly solidify on cooling. Beeswax does not saponify under these circumstances. 
(Ibid., 4e sér., i. 448.) Ceresin, a principle obtained from ozokerit (see Part IT.), 
is also employed as an adulterant, and is manufactured largely for that purpose in 
Vienna. It is only native paraffin, and of course answers to the tests for that sub- 
stance. There are other less precise methods of detecting adulterations. Thus, sper- 
maceti and lard render wax softer and less cohesive, of a smoother and Jess granular 
fracture, and of a different odor when heated. The melting point and specific 
gravity are lowered by tallow, suet, and lard. Legrip’s cereometer is based upon 
the altered specific gravity of wax when adulterated. Any one may apply this prin- 
ciple by making such a mixture of alcohol and water that pure wax will neither 
sink nor rise in it, but remain wherever placed. Adulterated wax would either 
swim or sink in this liquid. Pereira says that pure wax is yellowish white; and 
that the white wax in circular cakes always contains spermaceti, added to improve 
its color. 

Medical Properties and Uses. Wax has little effect upon the system. Under 
the impression that it sheathes the inflamed mucous membrane of the bowels, it has 
been occasionally prescribed in diarrhoea and dysentery; and it is mentioned by Dios- 
corides as a remedy in the latter complaint. By Poerner it is highly recommended 
in excoriations of the bowels, attended with pain and obstinate diarrhoea. His mode 
of using it is to melt the wax with oil of almonds or olive oil, and, while the mixture 
is still hot, to incorporate it by means of the yolk of an egg with some mucilaginous 
fluid. The dose is half a drachm three or four times a day. Another method is to 
form an emulsion by means of soap; but it is evident that the soap would be the 
most energetic ingredient. Wax is also used to fill cavities in carious teeth. Its 
chief employment, however, is in the formation of ointments, cerates, plasters, and 
suppositories. It is an ingredient in almost all the officinal cerates, which owe to it 
their general title. 

3. VEGETABLE WAX. Many vegetable products contain wax. It exists in the 
pollen of numerous plants, and forms the bloom or glaucous powder which covers 
certain fruits, and the coating of varnish with which leaves are sometimes supplied. 
In some plants it is so abundant as to be profitably extracted for use. Such is the 
Ceroxylon Andicola, a lofty palm growing in the South American Andes. Upon the 
trunk of this tree, in the rings left by the fall of the leaves, is a coating of wax-like 
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matter, about one-sixth of an inch thick, which is removed by the natives, and em- 
ployed in the manufacture of tapers. It contains, according to Vauquelin, two-thirds 
of a resinous substance, and one-third of pure wax. Two kinds of wax are collected 
in Brazil, one called carnauba,* from the leaves of the Copernicus cerifera, a palm, 
which forms large forests in the province of Ceara, the other ocuba, from the fruit 
of a shrub of the province of Para, (Journ. de Pharm., 3e sér., v. 154.)¢ A, form 
of vegetable wax sometimes seen in this country is that derived from Myrica ceri- 
fera, and commonly called myrtle wax. The wax myrtle is an aromatic shrub, from 
one to twelve feet high, growing in the United States, from New England to Loui- 
siana, and flourishing especially on the sea-coast, The fruit, which grows in clusters 
closely attached to the stems and branches, is small, globular, and covered with a 
whitish coat of wax, which may be separated for use. Other parts of the plant are 
said to possess medical virtues. The bark of the root is acrid and astringent, and 
in large doses emetic, and has been popularly employed in jaundice. The process 
for collecting the wax is simple. The berries are boiled in water, and the wax, 
melting and floating on the surface, is either skimmed off and strained, or allowed to 
concrete as the liquor cools, and then removed. To render it pure, it is again melted 
and strained, and cast into large cakes. It is collected in New Jersey, North Caro- 
lina, and New England, and particularly in Rhode Island. 

Myrtle wax is of a pale grayish green color, somewhat diaphanous, more brittle 
and unctuous to the touch than beeswax, of a feeble odor, and a slightly bitterish 
taste. It is about as heavy as water, and melts, according to Dr. G. E. Moore, at 
from 46°6° C.-48°8° C. (116° F.-120° F.). It is insoluble in water, scarcely soluble 
in cold alcohol, soluble, excepting about 13 per cent., in twenty parts of boiling al- 
cohol, which deposits the greater portion on cooling, soluble also in boiling ether, 
and slightly so in oil of turpentine. It is readily saponifiable with the alkalies. By 
Dr. John it was found’to consist, like beeswax, of cerin and myricin, containing 87 
per cent. of the former and 13 of the latter; but a more accurate analysis by Dr. 
Moore gives as its constituents one part of palmitin and four of palmitic acid, with a 
little laurin or lauric acid. (Am. Journ. of Sci. and Arts, 1852, p. 319.) The green 
color and bitterness depend upon distinct principles, which may be separated by 
boiling with ether. On cooling, the wax is deposited colorless, while the ether re- 
mains green. ‘The color is ascribed by Dr. Moore to chlorophyll. 


* Carnauba Waz is collected by cutting out the leaf buds, drying and beating them, and melt- 
ing the powder thus detached in water. According to Nevil Story Maskelyne, it consists chiefly 
of melissyl-alcohol, C39H¢2,0, which saponifies, another alcohol, C23H4s0, and small quantities of resin 
and a substance melting at 150° C, (221° F.). Berard believes it to be composed of free cerotic acid 
and melissyl ether. It is hard, brittle, and buff-colored, yellow, or greenish, resembling the resins 
more than wax, and melts at 89° C. (192° F.), which is much higher than the fusing point of other 
kinds of vegetable wax. ‘It takes a fine polish when rubbed with any soft material,” does not re- 
ceive impressions from the finger at the natural temperature of the hand, and is adapted for polishing 
furniture, either alone or mixed with wax. 2,000,000 pounds of it are said to be annually produced 
in Brazil, where it is largely used, mixed with tallow, in making candles, ete. 

+ Japan Wax. A substance under this name has been imported into Europe in considerable 
quantities, either directly from Japan, or through the Chinese ports, It is obtained from the ber- 
ries of the Rhus Succedaneum of Linneus, and in small amount from the /. Sylvestris and RK. 
Vernicifera, or lacquer plant. The partially dried berries are crushed, winnowed, steamed, placed 
in hemp cloth bags, steamed again, and pressed in a wooden wedge press. They yield about 15 per 
cent. of a coarse greenish tallowy mass. It has come in two forms, the one, as originally distin- 
guished by Mr. Hanbury, of circular cakes, about four inches in diameter, and an inch thick, flat 
on one side and somewhat convex on the other; the second, as brought directly from Japan, of 
large rectangular blocks, which are packed in chests. It bears a considerable resemblance to puri- 
fied beeswax, but is not quite so white, having a slightly yellowish tint, is softer, more friable, and 
has a somewhat rancid smell and taste. Its melting point is below that of wax, varying from 49° 
C. (120° F.), as stated by Prof. Procter, to 52° C. (125° F.), and even 55° C. (131° F.), as observed 
in different specimens by Mr. Hanbury. Meyer noticed a sample melting at 42°C, (107° F.). It 
is much more soluble in alcohol than is beeswax, is saponifiable with the alkalies, and is said to con- 
tain palmitic acid. It has been employed in the preparation of candles, which yield as brilliant 
light as those made of common wax. It has been found useful in the preparation of cerates, etc. 

From Roucher’s experiments it appears that there are two melting points of this wax, one cor- 
responding closely with Prof. Procter’s results, while the same wax rapidly heated to a point above 
that of fusion and then allowed to cool, if plunged into water at 42° C., melts into a transparent 
liquid ; consequently melting at a point 12° C. below its freezing point in its ordinary state, which 
was 54° C.; the two temperatures being about equivalent in Fahrenheit’s scale to 107° and 129°, 
(P J. Tr., Aug. 1872, p. 122.) 
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Medical Properties and Uses. This variety of wax has been popularly employed 
in the United States as a remedy for dysentery ; and we are told by Dr. Fahnestock 
that he found great advantage from its use in numerous cases during an epidemic 
prevalence of that complaint. He gave the powdered wax in doses of a teaspoonful 
(3:75 C.c.) frequently repeated, mixed with mucilage or syrup. (Am. Journ. of 
Med. Sci., ii. 313.) It is occasionally substituted by apothecaries for beeswax in 
the formation of plasters, and is used in the preparation of tapers and candles. It 
is somewhat fragrant when burning, but emits a less brilliant light than common 
lamp oil. 

Off. Prep. of White Wax. Ceratum, U.S. 

Off. Prep. of Yellow Wax. Ceratum Resinz ; Unguentum, U.S. 


CERATA. Cerates. 
(CE-RA/TA.) 

Cérats, Céréotés, Fr.; Cerate, Wachssalben, G. 

These are unctuous substances consisting of oil or lard, mixed with wax, sperma- 
ceti, or resin, to which various medicaments are frequently added. Their consistence, 
which is intermediate between that of ointments and of plasters, is such that they 
may be spread at ordinary temperatures upon linen or leather, by means of a spatula, 
and do not melt or run when applied to the skin. In preparing them, care should 
usually be taken to select the oil or lard perfectly free from rancidity. In reference 
to the wax, too, there would seem to be a choice, as experience has shown that ce- 
rates made with yellow wax keep longer unchanged than those made with white or 
bleached wax, probably because there is in yellow wax some principle which corrects 
the tendency of fatty matters to become rancid. (FI. Bringhurst, A. J. P., 1869, p. 
59.) The liquefaction should be effected by a very gentle heat, which may be ap- 
plied by means of a water-bath; and during the refrigeration the mixture should 
be well stirred, and the portions which solidify on the sides of the vessel should be 
made to mix again with the liquid portion, until the whole assumes the proper con- 
sistence, or, as some prefer, the melted cerate is allowed to cool quickly without 
stirring. When a large quantity is prepared, the mortar or other vessel into which 
the mixture may be poured for cooling, should be previously heated by means of 
boiling water. It has been proposed to substitute paraffin for wax in the prepara- 
tion of the cerates, but the great tendency to produce granulations in the finished 
cerate has largely prevented its use. It is, we think, unfortunate that this class of 
preparations has been abandoned in the British Pharmacopoeia; the several cerates 
having been rejected, or transferred to the class of Ointments. Independently of 
the connection between the name and one of the characteristic constituents of the 
cerates, there is a ground of difference between them and the ointments in their 
consistence; that of the cerates being such as to render them especially suitable for 
spreading on linen, while that of ointments is peculiarly adapted to inunction.* 


CERATUM. U.S.  Cerate. 
(CE-RA/TUM.) 

Ceratum Adipis, U. S. 1860; Ceratum Simplex, U.S. 1850; Cérat simple, Fr.; Einfaches Cerat, 
Wachssalbe, @. 

‘White Wax, thirty parts [or three ounces ay.]; Lard, seventy parts [or seven 
ounces av.], To make one hundred parts [or ten ounces ay.]. Melt them together, 
and stir the mixture constantly until cool.” U.S. 

Cerate, or, a8 it is usually called, s¢mple cerate, has been changed very slightly 
in the last revision ; the proportion of wax has been slightly decreased ; formerly it 
was 33:3 per cent., it is now 30 per cent. This change will be regarded by many 
as an improvement. In the preparation of this cerate, peculiar care should be taken 


* Dr. W. H. Mielcke (Pharm. Centralb., 1881, Nos. 20, 21) proposes a new class of preparations, 
to which he has given the name “ Steatins,” ‘‘Steatinum.” These are about the consistence of 
cerates, of varied composition, and contain usually a considerable portion of tallow. The Steatinuwm 
Iodoformi offers a fair specimen of the class. “Take of mutton tallow 18 parts, expressed oil of 
nutmeg 2 parts, iodoform, in fine powder, 1 part. Melt the tallow and add the other ingredients.” 
For other formulas, see A. J. P., 1881, p. 404. 
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that the oleaginous ingredient be entirely free from rancidity, and that the heat em- 
ployed be not sufficient to produce the slightest decomposition ; for the value of the 
preparation depends on its perfect blandness. To avoid change, it should be put up 
in small jars, and covered closely with tin foil so as to exclude the air. It is used 
for dressing blisters, wounds, etc., in all cases in which the object is to prevent the 
contact of air and preserve the moisture of the part, and at the same time to avoid 
all irritation. It is sometimes improperly employed as the vehicle of substances to 
be applied by inunction. For this purpose lard should be used in winter, and simple 
ointment in summer; the cerate having too firm a consistence. 

The simple ointment, Unguentum Simplex, of the British Pharmacopeeia is very 
nearly equivalent to this preparation, but contains some olive oil. It will be de- 
scribed among the ointments. 


CERATUM CAMPHORZ. U.S. Camphor Cerate. 
_ (CE-RA/TUM CAM!PHO-RZ.) 


“Camphor Liniment, ¢hree parts [or fifteen minims]; Olive Oil, twelve parts [or 
one fluidrachm]; Cerate, eighty-five parts [or four hundred grains], To make one 
hundred parts [or about one ounce]. Mix the Camphor Liniment and the Olive 
Oil, and incorporate with the Cerate.” U.S. 

This is a new officinal preparation ; it was introduced primarily for use in making 
cerate of subacetate of lead by the extemporaneous process. It will no doubt be 
found useful for its own sake as a slightly stimulating dressing. 


CERATUM CANTHARIDIS. U.S.  Cantharides Cerate. Blistering 
Cerate. 
(CE-RA/TUM CAN-THAR’I-DIS.) 

Emplastrum Cantharidis, Br.; Cantharides Plaster ; Emplastrum Cantharidum (Vesicatorium) 
Ordinarium, P.G.; Emplastrum Epispasticum, s. Vesicatorium, s, Vesicans; Emplatre de Can- 
tharides, Emplatre vésicatoire, F’r.; Spanischfliegen Pflaster, Blasenpflaster, G. 

“‘ Cantharides, in No. 60 powder, thirty-five parts [or seven ounces ayv.]; Yellow 
Wax, twenty parts [or four ounces av.]; Resin, twenty parts [or four ounces av. | ; 
Lard, twenty-five parts [or five ounces av.], To make one hundred parts [or twenty 
ounces ay.]. ‘T'o the Wax, Resin, and Lard, previously melted together and strained 
through muslin, add the Cantharides, and, by means of a water-bath, keep the mix- 
ture in a liquid state, for half an hour, stirring occasionally. Then remove it from 
the water-bath, and stir constantly until cool.” U.S. 

The British Pharmacopeeia directs of Cantharides, in powder, twelve ounces [avolr- 
dupois]; Yellow Wax, and Prepared Suet, each, seven ounces anda half; Prepared 
Lard sia ounces ; and Resin three ounces ; melts the Wax, Suet, and Lard together, 
by a water-bath, and adds the Resin previously melted ; then introduces the Canthar- 
ides, mixes the whole thoroughly, and continues to stir the mixture while cooling. 

This is the common well-known blistering plaster. As it can be readily spread 
without the aid of heat, it is properly a cerate, and is, therefore, correctly named in 
the U. S. Pharmacopeeia. The process now officinal differs but slightly from that 
of the U.S. P. 1870. The quantity of lard is about 4 per cent. less, thus making 
the cerate a trifle stronger. It is essentially the same as prepared by the two pro- 
cesses ; though the U.S. formula has a decided advantage over the British, in keep- 
ing the mixture of the flies and the other ingredients for some time at an elevated 
temperature, while in the latter they are allowed to cool after being mixed with 
the fatty matters. Care was formerly considered requisite, in making the cerate, 
not to injure the flies by heat. It was, therefore, recommended that they should 
not be added to the other ingredients until immediately before these begin to stiffen, 
after having been removed from the fire; and, though this direction has been omitted, 
no provision is made for the continued application of heat. From the experi- 
ments of Mr. Donovan (Dublin Med. Press, Aug. 1840), and those of Professor 
Procter (A. J. P., xiii. 302, and xxiv. 296), it may be inferred that the vesicating 
principle of Spanish flies is not injured or dissipated by a heat under 148°8° C. 
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(300° F.), and that an elevated temperature, instead of being hurtful, is positively 
advantageous in the preparation of the cerate. The cantharidin is thus more thor- 
oughly dissolved by the oleaginous matter, and consequently brought more efficiently 
into contact with the skin, than when retained in the interior of the tissue of the 
fly. Another advantage, stated by Donovan, is that the moisture, usually existing 
to a certain extent in all the ingredients of the cerate, is thus dissipated, and the 
preparation is less apt to become mouldy, or otherwise to undergo decomposition. 
Instead, therefore, of waiting until the melted wax, resin, and lard begin to stiffen, 
it is better to add the powder before the vessel is removed from the fire. Mr. Don- 
ovan recommends that, as soon as the other ingredients are melted, the powdered 
flies should be added, and the mixture stirred until the heat is shown by a ther- 
mometer to have risen to 121:1° C. (250° F.), when the vessel is to be removed 
from the fire, and the mixture stirred constantly until cool. At the heat mentioned, 
ebullition takes place in consequence of the escape of the moisture contained in the 
materials. In the cerate thus prepared, the active matter has been dissolved by the 
lard, and the powder may be separated, if deemed advisable, by straining the mix- 
ture before it solidifies. Care should be taken that the temperature be not so high 
as to decompose the ingredients; and it would be better to keep it within 100° C. 
(212° F.), by means of a water-bath, as in the U. 8. process, than to incur any 
risk from its excess. Violent irritation and even vesication of the face of the oper- 
ator are stated to have resulted from exposure to the vapors of the liquid, at a tem- 
perature of 121:1° C. (250° F.). (P. J. T7., ii. 391.) From an experiment, how- 
ever, of Professor Procter, it appears that, though cantharidin begins to volatilize 
slightly at 121:1° ©. (250° F.), and rapidly rises in vapor and sublimes at from 
205°5° C. to 211:1° C. (402° F. to 412° F.), yet it is not decomposed unless by 
increasing the heat considerably above the last-mentioned point. (A. J. P., xxiv. 
296 and 298.) It is desirable that the flies should be very finely pulverized. 
Coarsely-powdered cantharides should not be used, because of the imperfect and 
unequal distribution of the vesicating agent. Powdered euphorbium is said to be 
sometimes fraudulently added. 

The cerate will always raise a blister in ordinary conditions of the system, if the 
flies are good, and not injured in the preparation. It should be spread on soft leather, 
though linen or even paper will answer the purpose when that is not to be had. An 
elegant mode of preparing it for use is to spread a piece of leather, of a proper size, 
first with adhesive plaster, and afterwards with the cerate, leaving a margin of the 
former uncovered, in order that it may adhere to the skin. Heat is not requisite, 
and should not be employed in spreading the cerate. Some sprinkle powdered flies 
upon the surface of the plaster, press them lightly with a roller, and then shake off 
the portion which has not adhered; but, if the flies originally employed were good, 
this addition is superfluous. The habit of applying over the surface with a brush 
an ethereal tincture of cantharides, which leaves a thin coating of extract, renders 
the preparation more certain. 

Upon the application of the plaster, the skin should be moistened with warm vinegar 
or other liquid; and a good rule is to cover the surface of the plaster closely with 
very thin gauze or unsized paper, which prevents any of the cerate from adhering to 
the cuticle, and is thought by some to diminish its liability to occasion strangury, 
but it must at the same time be remembered that the plaster must come in contact 
with the skin or the cantharidin will not be absorbed, and thus vesication prevented. 
In adults, when the full action of the flies is desired, and the object is to produce a 
permanent effect, the application should be continued for twelve hours, and on the 
scalp for twenty-four hours. In very delicate persons, however, or those subject to 
strangury, or upon parts of a loose texture, or when the object is merely to produce 
a blister to be healed as quickly as possible, the plaster should remain no longer than 
is necessary for the production of full redness of the skin, which generally occurs in 
five or six hours, or even ina shorter time. It should then be removed, and followed 
by a bread and milk poultice, or some other emollient dressing, under which the cuticle 
rises, and a full blister is usually produced. By this management the patient will 
generally escape strangury, and the blister will very quickly heal after the discharge 
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of the serum.* In young children, cantharides sometimes produce alarming and even 
fatal ulceration, if too long applied. From two to four hours are usually sufficient 
for any desirable purpose. When the head, or other very hairy part, is to be blistered, 
an interval of ten or twelve hours should, if possible, be allowed between the shaving 
of the part and the application of the plaster; so that the abrasions may heal, and 
some impediment be offered to the absorption of the flies. After the blister has been 
formed, it should be opened at the most depending parts, and, the cuticle being 
allowed to remain, should be dressed with simple cerate; but, if it be desirable to 
maintain the discharge for a short time, resin cerate should be used, and the cuticle 
removed if it can be done without inconvenience. When it is wished that the blistered 
surface should heal as soon as possible, and with the least inconvenience to the patient, 
Dr. Maclagan recommends a dressing of cotton wadding; an emollient poultice being 
first applied for two hours after the removal of the blistering cerate, the cuticle then 
cut, and the surface afterwards covered with the cotton, with its raw surface next the 
skin.. Should the dressing become soaked, so much of the cotton may be removed 
as can be done without disturbing the cuticle, and a new batch applied. The cotton 
is to be allowed to remain until the old cuticle spontaneously separates. The effects 
of an issue may be obtained by employing savine ointment, or the ointment of Spanish 
flies, as a dressing. If much inflammation take place in the blistered surface, it may 
be relieved by emollient poultices, weak lead-water, or Goulard’s cerate. When 
there is an obstinate indisposition to heal, we have found nothing so effectual as the 
cerate of subacetate of lead, mixed with an equal weight of simple cerate. When 
deep and extensive ulceration occurs in consequence of general debility, bark or 
sulphate of quinine should be used, with nutritious aliment. 

Various preparations of cantharides have been proposed and employed as substi- 
tutes for the cerate. They consist for the most part of cantharidin, more or less pure, 
either dissolved in olive oil and applied to the skin by means of a piece of paper satu- 
rated with it, or incorporated with wax and spread in a very thin layer upon fine 
waxed cloth, silk, or paper, constituting the blistering cloth, blistering paper, vesicat- 
ing taffetas, etc., of the shops. The advantages of these preparations are that they 
occupy less space, are more portable, and, being very pliable, are more easily adapted 
to irregularities of the surface. Absolutely pure cantharidin is expensive and not 
requisite ;f as extracts of cantharides, made with ether, alcohol, or boiling water, will 
answer every purpose. Henry and Guibourt give the following formula. Digest 
powdered cantharides in ether, distil off the ether, evaporate the residue by means of 
a salt-water bath, until ebullition ceases, melt the mass which remains with twice its 
weight of wax, and spread the mixture upon waxed cloth. The wawed cloth may be 
prepared by spreading upon linen or muslin a mixture composed of 8 parts of white 
wax, 4 of olive oil, and 1 of turpentine, melted together. An extract of cantharides 
of a buttery consistence, said to act very efficiently when applied by means of paper 
greased with it, is prepared by digesting 4 parts of flies with one part of strong acetic 
acid, and 16 of alcohol, straining, filtering, and evaporating at a moderate heat. A 
preparation which received the favorable report of a committee of the Society of 
Pharmacy, at Paris, is the following, proposed by M. Dubuison. Four parts of a 


* The late Dr. M. B. Smith, of Philadelphia, informed us that he had frequently employed uva 
ursi, as a preventive of strangury from blisters, and had never found it to fail. He gave a small 
wineglassful of the officinal decoction (see Decoctum Uve Ursi) every hour, commencing two hours 
after the application of the blister. Camphor is sometimes incorporated with the blistering cerate 
to prevent strangury, though with doubtful effect. A plan proposed by M. Vée is to spread over 
the surface of the plaster, when ready for delivery, by means of the finger, a saturated solution of 
camphor in ether. The ether evaporates, leaving a thin coating of camphor uniformly diffused. 
(Journ. de Pharm., 8e sér., viii. 68.) Guyot Dannecy believes camphor to be useless in this connec- 
tion, and recommends dusting the blister with bicarbonate of sodium and powdered cantharides in 
equal parts. The late Dr. Joseph Hartshorne, of Philadelphia, was in the habit, in cases where he 
apprehended strangury, of directing four grains of opium and twenty of camphor to he mixed with 
the cerate of a blister of large size, and experienced the happiest effects from the addition. 

+ Dragendorff (A. J. P. 1872, p. 273) recommends cantharidate of sodium. M. EH. Delpech 
(A. J. P., xlii. 240) proposes the use of cantharidate of potassium in substance or solution. He 
prepares it by dissolving two parts of cantharides in 150 parts of alcohol, and adding 1°6 parts of 
caustic potash dissolved in a very little water. The whole becomes a crystalline mass from which 
the alcohol may be separated by pressure. See also R. Rother, Chicago Pharmacist, Noy. 1872. 
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hydro-alcoholic extract of the flies, made by maceration, are mixed with an aqueous 
solution of one part of pure gelatin, so as to obtain a solution of suitable consistence, 
which is then applied upon a piece of extended waxed cloth, care being taken that 
the brush should always have the same direction. When the first layer has dried, a 
second and a third are to be applied in the same manner. The gelatin renders the 
cloth more adhesive and less deliquescent. ‘The hydro-alcoholic extract is preferred 
to the alcoholic, because it contains less of the green oil, which doés not readily mix 
with the other ingredients. The committee, however, preferred the aqueous extract, 
as cheaper and more active. This taffeta has been tried, and found to raise blisters 
in four hours. (Journ. de Pharm., 3¢ sér., vill. 67.) For very speedy vesication, an 
infusion of the flies in strong acetic acid is sometimes employed. None of these 
preparations are likely to supersede the cerate, but the demand for them has been 
net by introducing into the Pharmacopeeia the Charta Cantharidis and the Collodium 
cum Cantharide. 
Off. Prep. Emplastrum Picis cum Cantharide, U.S. 


CERATUM CETACEL U.S. Spermaceti Cerate. 
(CE-RA'/TUM CE-TA!CE-1.) . . 

Emplastrum Spermatis Ceti, Ceratum Labiale Album; Cérat de Blane de Baleine, Onguent 
blane, /.; Wallrath-Cerat, G. 

‘‘Spermaceti, ten parts [or one ounce av.]; White Wax, thirty-five parts [or 
three and a half ounces av.]; Olive Oil, fifty-five parts [or five and a half ounces 
av.|, To make one hundred parts [or ten ounces av.]. Melt together the Sper- 
maceti and Wax; then add the Olive Oil, previously heated, and stir the mixture 
constantly until cool.” U.S. 

The direction to heat the oil before adding it to the other ingredients is impor- 
tant. If added cold, it is apt to produce an irregular congelation of the wax and 
spermaceti, and thus to render the preparation lumpy. The cerate is employed as a 
dressing for blisters, excoriated surfaces, and wounds, and as the basis of more active 
preparations. When the ingredients are pure and sweet, it is perfectly free from 
irritating properties. The present formula contains a little less spermaceti than 
that of U.S. P. 1870. From experiments made by Mr. J. B. Barnes, it appears 
that this cerate keeps much better when made of unbleached materials, than when 
prepared with olive oil and wax previously bleached. (P. J. 7r., 1861, p. 352.) 


CERATUM EXTRACTI CANTHARIDIS. U.S. Cerate of Extract 
of Cantharides. 
(CE-RA/TUM EX-TRAC'TI CAN-THAR’I-DIS.) 

Cérat d’Extrait de Cantharides, /’r.; Cantharidenextract-Cerat, @. 

‘“‘ Cantharides, in No. 60 powder, thirty parts [or six ounces av.]; Resin, fifteen 
parts [or three ounces av.]; Yellow Wax, thirty-five parts [or seven ounces av. | ; 
Lard, thirty-five parts [or seven ounces av.]; Alcohol, a sufficient quantity. Moisten 
the Cantharides with eighteen parts [or four fluidounces] of Alcohol, and pack 
firmly in a cylindrical percolator; then gradually pour on Alcohol, until one hun- 
dred and eighty parts [or two and a half pints] of percolate are obtained, or until 
the Cantharides are exhausted. Distil off the Alcohol by means of a water-bath, 
transfer the residue to a tared capsule and evaporate it, on a water-bath, until it 
weighs fifteen parts [or three ounces av.]. Add to this the Resin, Wax, and Lard, 
previously melted together, and keep the whole at a temperature of 100° C. (212° 
’.) for fifteen minutes. Lastly, strain the mixture through muslin, and stir it con- 
stantly until cool.” U.S. 

This preparation of the Pharmacopeeia of 1860, adopted from a formula of Mr. 
Wm. kh. Warner, published in the A. J. P., 1860, p. 11, was intended as a sub- 
stitute for the old Ceratum Cantharidis, from which it differs mainly in containing 
an alcoholic extract of the flies instead of the flies themselves. If the percolation 
be well conducted, so as to exhaust the cantharides, of which the active matter is 
soluble in alcohol, this cerate ought theoretically to be more effective than the old 
blistering cerate ; as the active principles are separated from the inert matter of the 


PART I. Ceratum Plumbi Subacetatis.—Ceratum Resine. 391 


flies which envelops them in the natural state, and must in some measure interfere 
with their action; and it is said that its superior efficacy has been practically ascer- 
tained. It is to be used in the same manner as the cerate of cantharides. 


CERATUM PLUMBI SUBACETATIS. U.S. Cerate of Subacetate 
of Lead. { Goulard’s Cerate. | 


(CE-RA/TUM PLUM’BI SUB-AQ-E-TA’TIS, ) 


Unguentum Plumbi Subacetatis Compositum, Br.; Compound Ointment of Subacetate of 
Lead; Unguentum Plumbi, P.G.; Ceratum cum Subacetate Plumbico; Cérat de Saturne, Saturné de 
Goulard, Fr.; Bleisalbe, Bleicerat, G. 


“Solution of Subacetate of Lead, twenty parts [or one ounce av.]; Camphor 
Cerate, eighty parts [or four ounces av.], ‘lo make one hundred parts [or five ounces 
av.].  Mixthem thoroughly. This Cerate should be freshly prepared, when wanted 
for use.” U.S. 

The British Pharmacopeeia takes six fluidounces of the Solution of Subacetate 
of Lead, eight ounces [avoirdupois|] of White Wax, a pint [Imperial measure] of 
Oil of Almonds, and sixty grains of Camphor. The wax and four-fifths of the oil 
are melted by means of a water-bath, and the solution of subacetate of lead added 
gradually, stirring as the mixture cools; the camphor dissolved in the remaining 
fifth of the oil is then added, and the whole mixed thoroughly. 

The process now officinal differs from that of U. 8. P. 1870, experience having 
shown the futility of all expedients to prevent rancidity. The camphor cerate keeps 
well with care, but it can be readily made extemporancously, and thus dispensed in 
a fresh, non-irritating condition. This plan was proposed by Prof. Remington, and 
adopted by the Pharmacopceia committee of the Philadelphia College of Pharmacy. 
_ This cerate received the name by which it is commonly known from M. Goulard, 
by whom it was employed and recommended. It immediately begins to assume a 
yellowish color, and after a short time becomes so rancid as to be scarcely fit for use. 
Hence it should be prepared in small quantities at once. The addition of a few 
drops of acetic acid prevents the yellow color from remaining permanent. The late 
Mr. Jacob Bell found it more satisfactory when made with yellow wax. (P. J. 77, 
1859, p. 459.) Hggenfels, a German pharmaceutist, recommends the following 
method of proceeding to prevent its change of color. The wax and oil are melted in 
a water-bath ; the solution of subacetate of lead, previously heated, is added in small 
portions successively, and the mixture well stirred, and digested for some time; a 
partial saponification takes place, and an emulsion afterwards; and the cerate retains 
its white color. (See A. J. P., 1861, p. 408.) It is used chiefly in excoriations, 
burns, scalds, and chilblains, and in cutaneous eruptions. Wherever there is an 
acute active inflammation of the skin it is a most efficient remedy. 


CERATUM RESINZ. U.S. Resin Cerate. [Basilicon Ointment. ] 
(CE-RA/TUM RE-SI'N&.) 

Unguentum Resin, Br.; Ointment of Resin, Unguentum Basilicum ; Cérat de Résine anglais, 
Fr.; Harzcerat, C. 

“ Resin, thirty-five parts [or seven ounces av.]; Yellow Wax, fi/teen parts [or 
three ounces av.]; Lard, fifty parts [or ten ounces av.], To make one hundred 
parts [or twenty ounces av.]. Melt them together at a moderate heat, strain the 
mixture through muslin, and allow it to cool without stirring.” U.S. 

“ Take of Resin, in coarse powder, eight ounces ; Yellow Wax four ounces ; Simple 
Ointment sixteen ounces. Melt with a gentle heat, strain the mixture while hot 
through flannel, and stir constantly while it cools.” Br. ! 

This preparation does not differ greatly from that formerly officinal ; it contains 
now about 1 per cent. less wax, and 6 per cent. Jess lard. An improvement has 
been made in the manipulation, however, in directing the ointment not to be stirred, 
a better consistence being secured by this change. The straining is directed in con- 
sequence of the impurities which resin often contains. Resin cerate, commonly called 
basilicon ointment, is much used as a gently stimulant application to blistered sur- 
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faces, indolent ulcers, burns, scalds, and chilblains. We have found no application 
more effectual in disposing the ulcers which follow burns, to heal.* 
Off. Prep. Ceratum Sabine, U. S.; Linimentum Terebinthine, U. S., Br. 


CERA’TUM SABINA. U.S. Savine Cerate. 
(CE-RA/TUM SA-BI/N&.) 


Unguentum Sabine, Br.; Ointment of Savine, Unguentum Sabine, P.G.; Cérat de Sabine, Fr.; 
Sadebaum Salbe, G j 
‘Fluid Extract of Savine, twenty-five parts [or five ounces av.]; Resin Cerate, 


ninety parts [or eighteen ounces av.]. Melt the Resin Cerate by means of a water- 
bath, add the Fluid Extract of Savine, and continue the heat until the alcohol has 
evaporated ; then remove the heat, and stir constantly until cool.” WS. 

“Take of Fresh Savine Tops, bruised, eight ounces; White Wax three ounces ; 
Prepared Lard sixteen ounces. Melt the Lard and Wax together on a water- 
bath, add the Savine, and digest for twenty minutes. Then remove the mixture, 
and express through calico.” Br...The U.S. preparation is identical with that for- 
merly officinal. 

As the savine used in this country is generally brought from Hurope in the dried 
state, we are compelled to resort to a mode of preparing the cerate different from that 
usually employed in Europe. In the Pharmacopeeia of 1850, the dried savine was 
simply mixed, in powder, with resin cerate previously softened; and the proportion 
used was one part of the powder to six parts of the cerate. Nor did we find the 
preparation thus made to be “ intolerably acrid and almost caustic,” as Dr. Duncan 
described it. On the contrary, it answered very well the purpose for which it was 
used, that of maintaining the discharge from blistered surfaces. The process, how- 
ever, of the present edition of the Pharmacopeeia is certainly more elegant than the 
former, and probably, if the fluid extract has been carefully made, yields a more 
effective product. A cerate, prepared in the same manner as the former cerate, 
from the leaves of the red cedar (Juniperus Virginiana), is sometimes substituted 
for that of savine, but is less efficient. Prepared according to the process of the 
British Pharmacopeeia, savine cerate has a fine deep green color, and the odor of 
the leaves. It should be kept in closely-covered vessels. 

Savine cerate is preferable to the ointment of Spanish flies as a dressing for per- 
petual blisters, from the circumstance that it has no tendency to produce strangury. 
The white coating which forms, during its use, upon the blistered surface should be 
occasionally removed, as it prevents the contact of the cerate. It is sometimes applied 
to seton cords, to increase the discharge. 


CEREVISLZ FERMENTUM. Br. Beer Yeast. 
(CER-E-VIis/I-H FER-MEN’TUM.) 


“The ferment obtained in brewing beer.” Br. 

Fermentum, U.S. 1870; Levfire de Biére, Levfire, Fr.; Bierhefen, Oberhefe, G.; Fermento 
di Cervogia, /t.; Hspuma de Cerveza, Sp. 

This is the substance which rises, in the form of froth, to the surface of beer, and 
subsides, during the process of fermentation. A similar substance is produced during 
the fermentation of other saccharine liquids. 

It is flocculent, frothy, somewhat viscid, semifluid, of a dirty yellowish color, a 
sour vinous odor, and a bitter taste. At the temperature of 60° or 70° F., in a close 
vessel or damp atmosphere, it soon undergoes putrefaction. Exposed to a moderate 
heat it loses its liquid portion, becomes dry, hard, and brittle, and may in this state 
be preserved for a long time, though with the loss of much of its peculiar power. 


* Ceratum Resine Compositum, U. 8.1870. Compound Resin Cerate. Deshler’s Salve; Cérat de 
résine composé, Fr, “Take of Resin, Suet, Yellow Wax, each, twelve troyounces; Turpentine six 
troyounces; Flaxseed Qil seven troyounces. Melt them together, strain the mixture through mus- 
lin, and stir it constantly until cool.” U.S. 1870. This is somewhat more stimulating than the 
Ceratum Resin, but is applicable to similar purposes, particularly to the treatment of indolent 
ulcers. Under the name of Deshler’s salve, it is popularly employed in some parts of the United 
States. Itshould be kept well protected from the air, in consequence of its liability when exposed to 
acquire a tough consistence. It was officinal in 1870, but was dropped at the last revision. 
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Yeast cakes are made by putting yeast into sacks, washing it with water, then sub- 
mitting it to pressure, and ultimately drying it. 

Yeast is insoluble in alcohol or water. Its ultimate composition, according to 
Schlossberger (Ann. Chem. wnd Pharm., 51, p. 199), is carbon 49°9 per cent., 
hydrogen 6°6 per cent., nitrogen 12-1 per cent., and oxygen 31:4 per cent. Its 
proximate constituents are albuminoids, cellulose, fats, and resinous substances. 
Its bitterness is attributable to a principle derived from the hops. The property for 
which it is chiefly valued is that of exciting the vinous fermentation in saccharine 
liquids, and in various farinaceous substances. This property it owes to its nitro- 
genous ingredient; for, if separated from this, it loses its powers as a ferment, and 
reacquires them upon its subsequent addition. It is also rendered ineffective by 
strong alcohol, by several of the acids, as sulphuric and concentrated acetic acids, by 
various other substances, and by a heat of 212°. Ata high temperature the yeast 
is decomposed, affording products similar to those which result from the decompo- 
sition of animal matters. From experiments by Mr. Horace T. Brown, it would 
appear that the degree of atmospheric pressure has much influence upon the progress 
of the alcoholic fermentation, which is considerably retarded by a diminution of that 
pressure. (P. J. Tr., Jan. 1874, p. 615.) 

Besides alcohol and carbonic acid, which are the characteristic products of the 
vinous fermentation, various other substances are generated in smaller or larger pro- 
portions, and, among the rest, an organic alkaloid, which, according to M. Oser, is 
always produced when solutions of sugar ferment under the influence of yeast, and 
is always present in fermented liquors, either in the pure state, or that of saline com- 
bination. Its formula is C,,H,,N,. Its hydrochlorate is in hygroscopic tables, 
which become brown on exposure to the air, and have a bitter taste. (Journ. de 
Pharm., Oct. 1869, p. 305.) 

The opacity of yeast is due to the presence of a microscopic fungus, first discov- 
ered in it by Leuwenhoek in 1680. As originally announced by Thénard in 1803, 
this yeast plant is the cause of the alcoholic fermentation. It consists of numerous 
cells, irregular, roundish, or cylindrical in shape, separate, joined into rows, or budding 
one from the other. During fermentation the yeast plant multiplies very rapidly : 
and when the fermentation is very active the plant rises to the surface, constituting 
the so-called top yeast of the brewer; when the process is restrained by cold the yeast 
settles and constitutes bottom yeast. Top and bottom yeast have a tendency to pro- 
duce the form of fermentation by which they were developed. It is most probable 
that the yeast plant is the mycelium, or early vegetative stage, of more than one 
species of mucor or mould; and some authorities recognize various species of the 
yeast fungus. The name of Zorula, or Torula cerevisizx, was first given to the yeast 
plant, which was subsequently called Mycoderma vini; Dr. M. Reess, in his elab- 
orate work (Botan. Untersuch. Alkoholsgiihrungspilze, Leipsic, 1870), makes a dis- 
tinct genus of it, Saccharomyces, including many species. 

There have been three theories in regard to fermentation: 1st, that it is a chemical 
process ; 2d, that it is of galvanic origin ; 3d, that it is the result of the vital actions 
of the yeast plant. The chemical theory founded by Trommsdorff and Meissner has 
been very ably advocated by Liebig, but, chiefly owing to the labors of Pasteur, the 
vital theory is now almost universally accepted. 

Medical Properties. Yeast has been highly commended as a stimulant remedy 
in typhoid, hectic, and other similar fevers, but is at present very rarely used. In 
some of these cases it has been given with great asserted advantage in doses of a pint 
(472 C.c.) a day. It still continues to be employed to a considerable extent as a 
remedy against successive eruptions of boils, in doses of an ounce (30 C.c.) three times 
aday. Locally applied it is probably stimulant, although it may be the products of 
fermentation rather than the yeast which give the peculiar value to the “ yeast 
poultice.” , 

Pharm. Uses. In preparing Acidum Citricum, Br. 

Off. Prep. Cataplasma Fermenti, Br. 
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CERIT OXALAS. U.S., Br. Oxalate of Cerium. 
Cez (C2 O1)3. 9H2 O35 708. (CE/RI-I 0X’/A-LAS.) Cez 03, 302 Os. 9HO; 354. 


“A salt which may be obtained as a precipitate by adding solution of oxalate of 
ammonia to a soluble salt of cerium.” br. 


Cerium Oxalicum, Oxalas Ciricus; Oxalate de Cérium, F’r.; Oxalsaures Ceroxydul, Cerium Ox- 
alat, G. 


Cerium is a metal, which was discovered in 1803 by Berzelius and Hisinger, and 
about the same time by Klaproth, who, however, described it as an earth. By the 
two former chemists it was recognized as a metal, and named cerium in honor of 
the goddess Ceres. Jt was obtained from a Swedish mineral, formerly from its great 
weight called heavy stone of Bastnas (Bastnas Schwerstein), but now named cerite, 
after the metal extracted from it. Besides cerite, it has been found in several other 
minerals, as gadolinite, orthite, etc., in the north of Kurope, a number of different 
minerals from Greenland, and al/anite near Bethlehem, in Pennsylvania. It is not 
easy to obtain it pure in the metallic state, as its oxides and salts are difficult of re- 
duction. Berzelius describes it as in the form of pulverulent masses, of a deep 
chocolate-brown, which exhibit, however, under the burnisher a metallic appearance, 
and a dark gray color. Hildebrand and Norton have since prepared it in large 
quantity by the electrolysis of its chloride. It is a bad conductor of electricity. 
Heated in the air it takes fire before the point of ignition, and burns vividly, pass- 
ing to the state of peroxide. At ordinary temperatures it is oxidized in a moist 
atmosphere, giving out a strong and disagreeable smell of hydrogen. In water, es- 
pecially when moderately heated, it rapidly oxidizes with the evolution of hydrogen, 
and the water does not become alkaline. There are two oxides of cerium hitherto 
considered as the protoxide and sesquioxide. (According to more recent investiga- 
tors, cerium forms a sesquioxide and a dioxide only, so that cerous oxalate, which 
is the officinal salt, is an oxalate of the sesquioxide, a fact recognized in the Phar- 
macopeeia of 1880.) Sulphur and phosphorus combine with it. Of its compounds 
two only have been introduced into medicine, the nitrate and oxalate, of which the 
latter was recognized for the first time officinally in the last edition of the British 
Pharmacopeeia, and in the U. 8S. Pharmacopeeia of 1870. 

Oxalate of cerium may be obtained from cerite, and Prof. F. F. Mayer, of New 
York, gives a process for the purpose, of which the following is an outline. 

The mineral consists of silicates of cerium, lanthanum, and didymium, with nu- 
merous other substances in smaller proportion, the oxide of cerium constituting 
about 39 per cent. of the whole. The powdered mineral is made into a paste with 
sulphuric acid, and then heated over a lamp until the mass ceases to swell up, and 
no longer absorbs sulphuric acid very cautiously added. Upon the cooling of the 
mass, it is powdered, and exposed in a crucible to the heat of an anthracite fire until 
it assumes a pale brownish red color. It is now lixiviated first with het water and 
then with nitric acid, and the solution treated with sulphuretted hydrogen in order 
to get rid of various metals by precipitation. To the clear liquid some hydrochloric 
acid is first added, and then a solution of oxalic acid, the former of which holds in 
solution the oxalate of calcium produced, the latter throws down oxalates of cerium 
and other metals. The precipitate, having been washed with warm water, is formed 
into a paste with a quantity of carbonate of magnesium equal to half that of the 
mineral employed ; and the paste is dried on porous fire brick, finely powdered, and 
calcined till it becomes of a cinnamon color. It now contains all of the cerium in 
the form of ceroso-ceric oxide. To separate this the mass is treated with an excess 
of nitric acid, the solution evaporated to get rid of the excess of acid, then diluted 
with warm water, and lastly poured into a vessel containing boiling water acidulated 
with a little more than half of one per cent. of sulphuric acid. A yellow precipi- 
tate of basic sulphate of cerium is formed, while a little of the neutral sulphate, 
and all the lanthanum and didymium, remain dissolved. The precipitate is now 
dissolved in stronger sulphuric acid, the solution digested with a few crystals of hy- 
posulphite of sodium, in order to reduce the ceroso-ceric oxide of cerium to cerous 
oxide, and the liquid, having been filtered, is treated with solution of oxalic acid, 
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which causes a precipitate of oxalate of cerium. This is washed with warm water, 
and dried. (A. J. P., 1860, p. 4.) 

Oxalate of cerium is “a white, slightly granular powder, permanent in the air, 
odorless and tasteless, insoluble in water or alcohol, but soluble in hydrochloric acid. 
On heating the salt to a dull red heat, a yellow or yellowish-red residue of oxide of 
cerium is left (a brown color would indicate the presence of oxide of didymium). 
On boiling the salt with solution of potassa, filtering, supersaturating a portion of 
the cold filtrate with acetic acid, and adding test-solution of chloride of calcium, a 
white precipitate is obtained, soluble in hydrochloric acid. The other portion of 
the filtrate should not yield a precipitate on the addition of an excess of test-solu- 
tion of chloride of ammonium (aluminium), or of test-solution of sulphide of am- 
monium (zinc). On dissolving the salt in hydrochloric acid, no effervescence should 
occur (abs. of carbonate), and the solution should not be precipitated or rendered 
turbid by hydrosulphuric acid (abs. of metallic impurities).” U.S. As usually seen 
in commerce it has a pinkish tinge, due to the presence of a trace of a compound 
of didymium. The British Pharmacopoeia states that ‘‘if the salt be boiled with 
solution of potash and filtered, the filtrate is not affected by solution of chloride of 
ammonium, but, when supersaturated with acetic acid, it gives with chloride of cal- 
cium a white precipitate, soluble in hydrochloric acid.” When heated to dull red- 
ness it yields a reddish brown powder, which is wholly soluble without effervescence 
in boiling hydrochloric acid, and the resulting solution gives with solution of sul- 
phate of potassium a white crystalline precipitate. Br. 

Medical Properties. The oxalate of cerium is supposed to act in a manner 
very similar to the subnitrate of bismuth. It was originally brought forward by Sir 
James Y. Simpson as a remedy in the vomiting of pregnancy, and has been exten- 
sively used in this affection, and also in gastric disturbances of various diseases, 
such as phthisis, uterine disorder, hysteria, dyspepsia, pyrosis, etc. To a less ex- 
tent it has been used in intestinal inflammatory diseases. Prof. Simpson also con- 
sidered it to be a good nervine tonic, and used it with great asserted advantage in 
chorea. The dose is a grain (0-065 Gm.), doubled if necessary, and repeated three 
times a day, or more frequently if a return of the vomiting should seem to require 
it. It may be given in pill or suspended in water. 

Nitrate of cerium has also been employed, though not officinal. The late Dr. 
Simpson believed it to act as a nervine tonic, and has seen it useful in chronic intes- 
tinal eruption, irritable dyspepsia with gastrodynia and pyrosis, and chronic vomiting 
generally, as well as in that of pregnancy. The dose is the same as that of the 
oxalate, though it would be prudent to begin with a smaller quantity, as, being a 
soluble salt, it might be more disposed to irritate in overdoses. 


CETACEUM. U.S., Br. Spermaceti. 
(CE-TA!CE-UM.) 


“A peculiar, concrete, fatty substance, obtained from Physeter macrocephalus. 
Linné. (Class, Mammalia; Order, Cetacea.)” U.S. “ Nearly pure cetine, obtained, 
mixed with oil, from the head of the Sperm Whale, Physeter macrocephalus ; sep- 


arated from the oil by filtration and pressure, and afterwards purified.” Br. 
Ambre blanc, Blanc de Baleine, Spermaceti, Cétine, Fr.; Wallrath, Spermacetis, G.; Spermaceti, 
It.; Esperma de Ballena, Sp. 


The spermaceti whale is from sixty to eighty feet long, with an enormous head, 
not less in its largest part than thirty feet in circumference, and constituting one-third 
of the whole length of the body. The upper part of the head is occupied by large 
cavities, separated by cartilaginous partitions, and containing an oily liquid, which, 
after the death of the animal, concretes into a white spongy mass consisting of sper- 
maceti mixed with oil. This mass is removed, and the oil allowed to separate by 
draining. The crude spermaceti, obtained from a whale of the ordinary size, is more 
than sufficient to fill twelve large barrels. It still contains much oil and other impu- 
rities, from which it is freed by expression, washing with hot water, melting, strain- 
ing, and repeated washing with a weak boiling lye of potash. Common whale oil 
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and the oil of other cetaceous animals contain small quantities of spermaceti, which 
they slowly deposit on standing.* 

Spermaceti is in white, pearly, semitransparent masses; of a neutral reaction ; of 
a crystalline foliaceous texture; friable, soft, and somewhat unctuous to the touch ; 
slightly odorous; insipid ; of the sp. gr. 0:943; fusible at 44°5° OC. (112° F.) (Bos- 
tock), not under 38° C. (100° F.) (5r.); volatilizable at a high temperature with- 
out change, in vacuo, but partially decomposed if the air is admitted ; inflammable; 
insoluble in water; soluble in small proportion in boiling alcohol, ether, and oil of 
turpentine, but deposited as the liquids cool; and in the fixed oils; not affected 
by the mineral acids, except sulphuric, which decomposes and dissolves it; ren- 
dered yellowish and rancid by long exposure to hot air, but capable of being again 
purified by washing with a warm lye of potash. “Sp. gr. about 0:945. It melts 
near 50° ©, (122° F.), and congeals near 45° C. (113° F.). It is soluble in ether, 
chloroform,} disulphide of carbon, and in boiling alcohol; but slightly soluble in 
cold benzin.” U.S. As found in the shops it is not chemically pure, containing 
a fixed oil, and often a peculiar coloring principle. From these it is separated by 
boiling in alcohol, which on cooling deposits it in crystalline scales. Thus purified, 
it does not melt under 49° C. (120° F.), is soluble in 40 parts of boiling alcohol 
of the sp. gr. 0°821 (Zhenard), and is harder, more shining, and less unctuous 
than ordinary spermaceti. 

Spermaceti is a mixture of various fats. When recrystallized from alcohol as 
just described, the purified cetin is obtained, while the alcohol on evaporation de- 
posits an oil, the cetin-elaine of Berzelius, which saponified yields cetin-elaic acid, 
an acid resembling but distinct from oleic acid. The cetin which crystallizes out 
of the alcohol is essentially ce/yl palmitate, O,,H,,(C,,H,,0,),—that is, a compound 
of cetyl alcohol (ethal of Chevreul), O,,H,.0H, and palmitic acid, C,,H,,0,. Ac- 
cording to Heintz, however, there are small amounts of other fats with the cetin; 
fats containing the acids, stearic, O,,H,,0,, myristic, C,,H,,0,, and lauro-stearic, 
C,,H,,O0,, and the alcohol radicles corresponding to these acids. 

Medical Properties and Uses, Spermaceti has been given as a demulcent in 
irritations of the mucous membranes; but it possesses no peculiar virtues, and its 
internal use has generally been abandoned. It may be reduced to powder by the 
addition of a little alcohol or almond oil, or administered in emulsion, conveniently 
made by mixing the spermaceti, first with half its weight of olive oil, then with 
powdered gum arabic, and lastly with water gradually added. It is an ingredient of 
many ointments and cerates. ‘ 

Of. Prep. Ceratum Cetacei, U7. S.; Charta Cantharidis, J. S.; Charta Epispastica, 
Br.; Unguentum Aque Rose, U. S.; Unguentum Cetacei, Br. 


CETRARIA. U.S., Br. Cetraria. [Iceland Moss.] 
(CE-TRA’RI-A.) 

“Cetraria Islandica. Acharius. (Mat. Ord. Lichenes.)” U.S. “The entire 
Lichen.” Br. 

Lichen Islandicus, P.G.; Mousse d’Islande, Lichen d’Islande, Fr.; Islindisches Moos, Islin- 
dische Flechte, Lungenmoos, G@.; Lichene islandico, /t.; Liquen islandico, Sp. 

Gen. Ch. Plant cartilagino-membranous, ascending or spreading, lobed, smooth, 
and naked on both sides. Apothecia shield-like, obliquely adnate with the margin, 
the disk colored, plano-concave ; border inflexed, derived from the frond. Loudon’s 
Encye. 

Cetraria Islandica. Acharius, Lichenog. Univ. 512; B. & T. 302.—Lichen 
Islandicus. Woodv. Med. Bot. p. 803, t.271. Iceland moss is foliaceous, erect, from 


* According to W. Gilmour, sperm oil should contain not less than 4 per cent. of cetin, and if 
much less be obtained by the following process, adulteration has been practised. Shake one part 
by weight of sulphuric acid (sp. gr. 1°84) with four parts of the oil; allow to stand 20 minutes, 
shaking twice; add 3 ounces of distilled water; shake this thoroughly, and allow to stand 16 to 20 
hours ; dilute with 3 or 4 times its volume of distilled water; agitate thoroughly. On standing the 
ist upon the top, and can readily be skimmed off, washed, dried, and weighed. (Pi Sas, 
vii. : 

t In consequence of its solubility in chloroform, stains made by dropping it on cloth may be 
quickly removed by that liquid. 
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two to four inches high, with a dry, coriaceous, smooth, shining, laciniated frond or 
leaf, the lobes of which are irregularly subdivided, channelled and fringed at their 
edges with rigid hairs. Those divisions upon which the fruit is borne are dilated, 
The color is olive-brown or greenish gray above, reddish at the base, and lighter on 
the under than the upper surface. The fructification is in flat, shield-like, reddish 
brown receptacles, with elevated entire edges, placed upon the surface of the frond 
near its border. The plant is found in the northern latitudes of the old and new 
continents, and on the elevated mountains farther south. It received its name from 
the abundance with which it prevails in Iceland. It is also abundant on the mountains 
and in the sandy plains of New England. ‘It should be freed from pine leaves, 
mosses and other lichens, which are frequently found mixed with it.” U.S. 

The dried moss is of diversified color, grayish white, brown, and red, in different 
parts, with less of the green tint than in the recent state. It is officinally charac- 
terized as follows. ‘‘ From two to four inches (5 to 10 em.) long, foliaceous, with 
fringed and channelled lobes, brownish above, whitish beneath, brittle and inodor- 
ous; when softened in water, cartilaginous, and naving a slight odor; its taste is 
mucilaginous and bitter.’ It is inodorous, and has a mucilaginous, bitter taste. 
Macerated in water, it absorbs rather more than its own weight of the fluid, and, if 
the water be warm, renders it bitter. Boiling water extracts all its soluble princi- 
ples. The decoction thickens upon cooling, and acquires a gelatinous consistence, 
resembling that of starch in appearance, but without its viscidity. After some time 
the dissolved matter separates, and when dried forms semi-transparent masses, insol- 
uble in cold water, alcohol, or ether, but soluble in boiling water, and in solution 
forming a blue compound with iodine. Jvchenin, or Lichen Starch, O,,H,,0,,, re- 
sembles starch in its general characters, but differs from it in some respects. Ber- 
zelius found in 100 parts of Iceland moss 1°6 of chlorophyll, 3:0 of a peculiar bitter 
principle, 3-6 of uncrystallizable sugar, 3-7 of gum, 7-0 of the apotheme of extrac- 
tive, 44°6 of the peculiar starch-like principle, 1:9 of the bilichenates of potassium 
and calcium mixed with phosphate of calcium, and 36:2 of amylaceous fibrin—the 
excess being 1°6 parts. 

The starch-like substance named lichenin has been found to consist of two dis- 
tinct proximate principles, one, for which the name of lichenin may be retained, 
while for the other no particular designation has been chosen, but which we may 
call ichenoid. According to Th. Berg ( These de Dorpat, 1872), cetraria yields 35°15 
per cent. of the mixed principles, of which 20 per cent. is of lichenin, and 11:5 of 
the so-called lichenoid, To separate them, a decoction of the moss, concentrated to 
a small bulk, and still hot, is treated by alcohol at 85°. The lichenoid is deposited 
in flocculi, which gradually unite in a viscid mass. This, being washed by alcohol, 
until it ceases to be bitter, and then dried, yields a light friable matter partly sol- 
uble in cold water, with which it forms a yellow, limpid solution. To deprive it 
of mineral and coloring substances, it is dissolved in a little water, and precipitated 
afresh by alcohol. Lichenin is insoluble in cold water, but swells up and easily dis- 
solves in hot water. It is insoluble in alcohol and in ether, It is only tinged by 
iodine. Lichenoid is, on the contrary, colored blue by that reagent. It is in part 
dissolved in cold water; and the undissolved part is equally colored blue by iodine. 
It is, like lichenin, insoluble in alcohol and ether. Both substances have strong 
analogies with starch, yet are distinct. For a further account of these principles, 
see Journ. de Pharm., 1873, p. 154. 

The name of cetrarin has been conferred on the bitter principle. The following 
process for obtaining it is that of Dr. Herberger. The moss, coarsely powdered, is 
boiled for half an hour in four times its weight of alcohol of 0:883. The liquid 
when cool is expressed and filtered, and treated with diluted hydrochloric acid, in the 
proportion of three drachms to every pound of moss employed. Water is then added 
in the quantity of about four times the bulk of the liquid, and the mixture left for 
a night in a closed matrass. The deposit which forms is collected on a filter, allowed 
to drain as much as possible, and submitted to the press. To purify it, the mass, 
while still moist, is broken into small pieces, washed with alcohol or ether, and treated 
with two hundred times its weight of boiling alcohol, which dissolves the cetrarin, 
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leaving the other organic principles by which it has hitherto been accompanied. The 
greater part is deposited as the liquor cools, and the remainder may be obtained by 
evaporation. By this process one pound of moss yielded to Dr. Herberger 133 grains 
of cetrarin. This principle is white, not crystalline, light, unalterable in the air, in- 
odorous, and exceedingly bitter, especially in alcoholic solution. Its best solvent is 
absolute alcohol, of which 100 parts dissolve 1:7 of cetrarin at the boiling tempera- 
ture. Ether also dissolves it, and it is slightly soluble in water. Its solutions are 
quite neutral to test-paper. It is precipitated by the acids, and rendered much more 
soluble by the alkalies. Concentrated hydrochloric acid changes its color to a 
bright blue. It precipitates the salts of iron, copper, lead, and silver. In the dose 
of two grains, every two hours, it has been used successfully in intermittent fever. 
(Journ. de Pharm., xxiii. 505.) Drs. Schnedermann and Knop have ascertained 
that the cetrarin above referred to consists of three distinct substances; 1, cetraric 
acid, ©,,H,,0,, which is the true bitter principle, crystallizable, and intensely bitter; 
2, a substance resembling the fatty acids, called lichen-stearic acid, C,,H,,O,, the 
crystals of which melt at 120° C. (248° F.); and, 3, a green coloring substance, which 
they name ¢hallochlor. These principles are obtained perfectly pure with great diffi- 
culty. (Ann. der Pharm., lv. 144.) 3 

The gum and starch contained in the moss render it sufficiently nutritive to serve 
as food for the Lapps and Icelanders, who employ it powdered and made into bread, 
or boiled with milk, after having partially freed it from the bitter principle by re- 
peated maceration in water. As suggested by Berzelius, the bitterness may be 
entirely extracted by macerating the powdered moss, for 24 hours, in twenty-four 
times its weight of a solution formed with 1 part of an alkaline carbonate and 375 
parts of water, then decanting the liquid, and repeating the process with an equal 
quantity of the solution. The powder, being now dried, is perfectly sweet. 

Medical Properties and Uses, Iceland moss is demulcent, nutritious, and tonic, 
and well calculated for affections of the mucous membrane of the lungs and bowels, 
with debility of the digestive organs, or of the system generally. Hence it has been 
found useful in chronic catarrhs, and other chronic pulmonary affections attended 
with copious puruloid expectoration, in dyspepsia, in chronic dysentery and diarrhea, 
and in the debility succeeding acute disease, or dependent on copious purulent dis- 
charge from external ulcers, At one time it possessed much reputation as a remedy 
in pulmonary consumption. It had long been employed in this disease, and in 
heemoptysis, by the Danish physicians, before it became generally known. In the 
latter half of the last century it came into extensive use, and numerous cures sup- 
posed to have been effected by it are on record.. We now know that it acts only as 
a mild, nutritious, demulcent tonic, and can exercise no specific influence over the 
tuberculous affection, though it may be of value in chronic bronchitis. 

It is usually employed in the form of decoction. (See Decoctum Cetrariz.) By 
some writers it is recommended to deprive it of the bitter principle by maceration 
in water or a weak alkaline solution, before preparing the decoction; but we thus 
reduce it to the state of a simple demulcent, or mild article of diet, in which respect 
it is not superior to the ordinary farinaceous or gummy substances used in medicine. 
The powder is sometimes given in the dose of thirty grains or a drachm (1:95-3'9 
Gm.); and a preparation at one time obtained some repute, in which the ground 
moss was incorporated with chocolate, and used at the morning and evening mea! 
as an ordinary beverage. 


Off. Prep. Decoctum Cetrarize. 
CHARTZ. Papers. 


(CHAR/TZ.) 
Papiers sparadrapiques, f’r.; Medicamentirte Papiere, G. 
This class of preparations, long officinal in the French Codex, was some time since 


adopted into the British Pharmacopeeia, but was not introduced into that of the 
United States until the revision of 1870. 
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CHARTA CANTHARIDIS. U.S. Cantharides Paper. 
(CHAR’/TA CAN-THAR’I-DIS.) 

Charta Epispastica, Br.; Blistering Paper, Charta Vesicatoria; Papier épispastique, Papier 
4 Vésicatoire aux Cantharides, F.; Spanischfliegen-Papier, G. 

“ White Wax, eight parts [or four ounces av.]; Spermaceti, three parts [or one 
and a half ounces av.]; Olive Oil, four parts [or two fluidounces]; Canada Turpen- 
tine, one part [or half an ounce av.]; Cantharides, in No. 40 powder, one part [or 
half an ounce av.]; Water, ten parts [or five fluidounces]. Mix all the substances 
in a tinned vessel, and boil gently for two hours, constantly stirring. Strain through 
a woollen strainer without expressing, and, by means of a water-bath, keep the mix- 
ture in a liquid state in a shallow, flat-bottomed vessel with an extended surface. 
Coat strips of sized paper with the melted plaster, on one side only, by passing them 
successively over the surface of the liquid; when dry, cut the strips into rectangular 
pieces.” U.S. 

“Take of White Wax four ounces ; Spermaceti one and a half ounces; Olive 
Oil two fluidounces ; Resin three-quarters of an ounce ; Canada Balsam one-quarter 
of an ounce; Cantharides, in powder, one ounce; Distilled Water sta fluidounces. 
Digest all the ingredients, excepting the Canada Balsam, in a water-bath for two 
hours, stirring them constantly; then strain, and separate the plaster from the 
watery liquid. Mix the Canada Balsam with the plaster melted in a shallow vessel, 
and pass strips of paper over the surface of the hot liquid, so that one surface of 
the paper shall receive a thin coating of the plaster. It may be convenient to 
employ paper ruled so as to indicate divisions each of which is one square inch.” Br. 
The weights employed iu this process are avoirdupois, and the measures Imperial. 

This was intended as a convenient substitute for the common blistering plaster, 
and, if equally effectual, would be frequently preferred, from being already spread, 
as well as for its greater cleanliness and facility of application. The proportion of 
flies, however, is considerably less. From this cause it must be very greatly inferior 
in blistering power, and consequently less certain; this is a point which has been 
determined by experience; although it is said that, when properly applied, so as to 
insure close adhesion to the skin, it is not less efficient than the British plaster, or 
the Céerate of Cantharides of the U. 8. Pharmacopeia. (Med. Times and Gaz., 
1867, p. 284.) It has been so seldom used, however, since its introduction, that it 
would seem hardly proper to venture an opinion upon its value. 


CHARTA POTASSII NITRATIS. U.S. Mitrate of Potassium 
Paper. 
(CHAR/TA PQ-TAS/SI-I NI-TRA/TIS.) 

Papier nitré, Fr. 

“ Nitrate of Potassium, twenty parts [one ounce ay.]; Distilled Water, erghty 
parts [four fluidounces]. Dissolve the Nitrate of Potassium in the Distilled Water. 
Immerse strips of white, unsized paper in the solution and dry them. Keep the 
paper in securely closed vessels.” U.S. 

This is a new officinal preparation, and is identical with the Charta Nitrata of 
the German Pharmacopeeia ; it is sometimes called asthma paper. Care should be 
taken to dissolve thoroughly all of the nitrate of potassium, so that it shall not be 
deposited upon the paper in large particles, and thus interfere with the slow and steady 
combustion of the paper. 

Medical Properties. This paper is an excellent remedy, which in many cases 
of asthma affords much relief. It is used by burning in front of the patient, who 
inhales its fumes. Its efficacy is much increased by saturating it with fluid extract 
of belladonna and drying. Paper thus prepared must be used with some caution. 


CHARTA SINAPIS. U.S. Mustard Paper. 
(CHAR/TA SI-NA/PIS.) 
Papier sinapis¢é, Fr.; Senfpapier, G. 
Y Black Mustard, in No. 60 powder; Benzin, Solution of Gutta-percha, each, a 
sufficient quantity. Pack the Mustard tightly in a conical percolator, and gradually 
pour Benzin upon it until the percolate ceases to produce a permanent, greasy stain 
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upon blotting paper. Remove the powder from the percolator, and dry it by ex- 
posure to the air. Then mix it with so much of Solution of Gutta-percha as may 
be necessary to give it a semi-liquid consistence, apply the mixture, by means of a 
suitable brush, to one side of a piece of rather stiff, well sized paper, so as to cover 
it completely, and allow the surface to dry. Hach square inch (or 6°5 square centi- 
meters) of paper should contain about six (6) grains or forty (40) centigrammes of 
Mustard. Before being applied to the skin, the Mustard Paper should be dipped in 
warm water for about fifteen seconds.” U.S. 

“Take of Black Mustard Seeds, in powder, one ounce ; Solution of Gutta-percha 
two fluidounces, or a sufficiency. Mix the Mustard with the Gutta-percha Solution 
so as to form a semi-fluid mixture, and having poured this into a shallow, flat-bot- 
tomed vessel, such as a dinner plate, pass strips of cartridge-paper over its surface, so 
that one side of the paper shall receive a thin coating of the mixture. Then lay 
the paper on a table with the coated side upwards, and let it remain exposed to the 
air until the coating has hardened. Before being applied to the skin, let the Mustard 
Paper be immersed for a few seconds in tepid water.” Br. 

The British preparation is at fault in not providing for the extraction of the 
fixed oil of mustard by previously percolating with benzin or carbon disulphide, 
otherwise the paper will be greasy, giving to the plaster an untidy appearance, and 
causing it to adhere to the skin. Solution of gutta-percha is unsuited for use in 
this preparation on account of want of adhesiveness, and tendency of the mix- 
ture, when dry, to crack and peel off. We have used instead a solution of 1 part 
of pure rubber in 30 of equal parts of bisulphide of carbon and benzin. On the 
large scale, by means of a plaster-spreading apparatus a uniform coat of this solution 
may be applied to paper. As the latter passes out from under the apparatus, a sieve 
containing the powdered mustard is shaken over it; this is fixed by the adhesive coat 
and firmly retained after the evaporation of the volatile liquids in a warm place. 
The application of the powdered mustard must be properly regulated according to 
the speed with which the machine delivers the coated paper. The paper is cut into 
pieces of convenient size, and needs only to be wetted to be ready for use. 

Owing to the fact that the large manufacturers can put mustard paper upon the 
market at such low rates that it pays the apothecary better to buy, than to prepare 
it, Charta Sinapis, so far as we can learn, is rarely made in the retail stores. Ex- 
perience has shown that the ready-made mustard papers err rather from too much than 
from too little activity. Moreover, their action cannot be regulated with the same 
nicety as can that of the mustard poultice. Unless in the case of travellers and of 
others who must wait upon themselves, the domestic application is preferable. The 
mustard leaves can rarely be borne for more than ten or fifteen minutes. 


CHELIDONIUM. U.S. Chelidonium. [ Celandine.] 
(GHEL-I-DO!NI-UM.) | 

‘“Chelidonium majus. Linné. (Nat. Ord. Papaveracex.)” U. 8. 

Herba Chelidonii, P.@.; Tetterwort; Chélidoine, Herbe 4 ’Hirondelle, Fr.; Schallkraut, G. 

‘‘ Root several-headed, branching, red-brown. Stem about twenty inches (50 cm.) 
long, light green, hairy; leaves about six inches (15 cm.) long, petiolate, the upper 
ones smaller and sessile, light green, on the lower side glaucous, lyrate-pinnatifid, 
the pinnz ovate-oblong, obtuse, coarsely crenate or incised, and the terminal one 
often three-lobed ; flowers in small, long-peduncled umbels with two sepals and four 
yellow petals; capsule linear, two-valved, and many-seeded. The fresh plant con- 
tains a saffron-colored milk-juice, and has an unpleasant odor and acrid taste.” U.S. 

For an account of the constituents and properties of this new officinal drug, see 
Chelidonium majus (Part IT.). 


CHENOPODIUM. U.S. Chenopodium. [American Wormseed. | 
(GHE-NO-PO'DI-UM. ) 
“The fruit of Chenopodium ambrosioides. Linné. Var. anthelminticum. Gray. 
(Nat. Ord. Chenopodiacee.)” U.S. 


Fructus Chenopodii Anthelmintici; Semences de Chénopode anthelmintique, Fr.; Amerikanischer 
Wurmsamen, G. 
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Gen. Ch. Calyx five-leaved, four-cornered. Corolla none. Seed one, lenticular, 
superior. Willd. 

Chenopodium anthelminticum. Willd. Sp. Plant. i. 1304; Barton, Med. Bot. ii. 
183; B. & T. 216. This is an indigenous perennial plant, with an herbaceous, 
erect, branching, furrowed stem, which rises from two to five feet in height. The 
leaves are alternate or scattered, sessile, oblong-lanceolate, attenuated at both ends, 
sinuated and toothed on the margin, conspicuously veined, of a yellowish green 
color, and dotted on their under surface. The flowers are very numerous, small, of 
the same color with the leaves, and arranged in long, leafless, terminal panicles, com- 
posed of slender, dense, glomerate, alternating spikes. } 

This species of Chenopodium, known commonly by the names of wormseed and 
Jerusalem oak, grows in almost all parts of the United States, but most vigorously 
and abundantly in the southern section. It is usually found in the vicinity of rub- 
bish, along fences, in the streets of villages, and in open grounds about the larger 
towns. It flowers from July to September, and ripens its seeds successively through 
the autumn. ‘The whole herb has a strong, peculiar, offensive, yet somewhat aro- 
matic odor, which it retains when dry. All parts of the plant are occasionally em- 
ployed ; but the fruit only is strictly officinal. This should be collected in October.* 

Wormseed, as found in the shops, is in small grains, not larger than the head of 
a pin, irregularly spherical, very light, of a dull, greenish yellow, or brownish color, 
a bitterish, somewhat aromatic, pungent taste, and possessed in a high degree of the 
peculiar smell of the plant. These grains, when deprived, by rubbing them in the 
hand, of a capsular covering which invests the proper seed, exhibit the shining, 
blackish surface of the obtusely-edged seed. They abound in a volatile oil, upon 
which their sensible properties and medical virtues depend, and which is obtained 
by distillation. (See Oleum Chenopodii.) The same oil impregnates to a greater 
or less extent the whole plant. 

Medical Properties and Uses. Wormseed is one of our most efficient indige- 
nous anthelmintics, and is thought to be particularly adapted to the expulsion of 
the round worms in children. A dose of it is usually given before breakfast in the 
morning, and at bedtime in the evening, for three or four days successively, and then 
followed by calomel or some other brisk cathartic. If the worms are not expelled, 
the same plan is repeated. The medicine is most conveniently administered in powder, 
mixed with syrup, in the form of an electuary. The dose for a child two or three 
years old is from one to two scruples (1:°3-2°6 Gm.). The volatile oil is more fre- 
quently given than the fruit in substance; though its offensive odor and taste some- 
times render it of difficult administration. The dose for a child is from five to ten 
drops (0:3-0°6 C.c.) mixed with sugar, or in the form of emulsion. A tablespoonful 
(15 C.c.) of the expressed juice of the leaves, or a wineglassful (60 C.c.) of the 
decoction prepared by boiling an ounce of the fresh plant in a pint of milk, with the 
addition of orange-peel or other aromatic, is sometimes substituted in domestic prac- 
tice for the ordinary dose of the fruit and oil. 

The fruit of Chenopodium ambrosioides, which is very prevalent in the Middle 
States, is said to be used indiscriminately with that of C. anthelminticum, and to be 
employed in Brazil, under the name of Herba Santa Maria, as an anthelmintic and 
in pectoral complaints. (P. J. Tr., ix. 713.) It may be distinguished by its odor, 
which is weaker and less offensive, and to some persons agreeable. The plant itself 
is often confounded with the true wormseed, from which it differs in having its flowers 
in leafy racemes. This Chenopodium has been employed in Europe as a remedy in 
nervous affections, particularly chorea. A cupful of an infusion (311 to 10f3) is said 
to have been given with excellent results, morning and evening. 


* ©, anthelminticum is cultivated to a considerable extent in Maryland, twenty or thirty miles 
north of Baltimore. The seeds are sown in small beds of rich mould early in spring, and during 
the month of June the young plants are pulled up, and set out in ridges three feet apart, with in- 
tervals of from six to ten inches. The plants do not require to be renewed oftener than once in four 
or five years. The crop of the second year is more productive than that of the first. The plant is 
fit for distillation during the first half of September. The distillation is carried on in the same 
neighborhood. The whole herbaceous part of the plant is used. It is said to yield from 1°5 to 
2 per cent. of the oil, and the produce of an acre will yield 20 pounds. (See A.J. P., xxii. 304.) 
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CO. Botrys, or Jerusalem oak, is another indigenous species, possessing anthel- 
mintic virtues. It is said to have been used in France with advantage in catarrh 
and humoral asthma. 


Off. Prep. Oleum Chenopodii, U. S. 


CHIMAPHILA. U.S. Chimaphila. [Pipsissewa.] 
(CHI-MAPH'I-LA.) 


“The leaves of Chimaphila umbellata. Nuttall. (Nat. Ord. Hricaceze.)” U.S. 


Prince’s Pine, Wintergreen ; Herbe de Pyrole ombellée, /r.; Doldenbliithiges Harnkraut, Win- 
tergriin, @. 


Gen.Ch. Calyx five-toothed. Petals five. Style very short, immersed in the germ. 
Stigma annular, orbicular, with a five-lobed disk. /ilaments stipitate; stipe discoid, 
ciliate. Capsules five-celled, opening from the summits, margins unconnected, 
Nuttall. 

This genus was separated from Pyrola by Pursh. It embraces two species, C. 
umbellata and C. maculata, which are both indigenous, and known by the common 
title of winter-green. The generic title is formed of two Greek words, yet#a winter, 
and gtdoc a friend. C. umbellata only is officinal. 

Chimaphila umbellata. Barton, Med. Bot.i.17; Carson, Illust. of Med. Bot. i. 
62, pl. 53.—Pyrola umbellata. Willd. Sp. Plant. ii. 622; Bigelow, Am. Med. Bot. 
ii. 15.—Chimaphila corymbosa. Pursh. B. & T. 165. The pipsissewa is a small 
evergreen plant, with a perennial, creeping, yellowish root (rhizome), which gives rise 
to several simple, erect or semiprocumbent stems, from four to eight inches in height, 
and ligneous at their base. The leaves are wedge-shaped, somewhat lanceolate, 
serrate, coriaceous, smooth, of a shining, sap-green color on the upper surface, paler 
beneath, and supported upon short footstalks, in irregular whorls, of which there are 
usually two onthe same stem. The flowers are disposed in a small terminal corymb, 
and stand upon nodding peduncles. The calyx is small and divided at its border 
into five teeth or segments. The corolla is composed of five roundish, concave, 
spreading petals, which are of a white color tinged with red, and exhale an agreeable 
odor. The stamens are ten, with filaments shorter than the petals, and with large, 
nodding, bifurcated, purple anthers. The germ is globular and depressed, supporting 
a thick and apparently sessile stigma, the style being short and immersed in the germ. 
The seeds are numerous, linear, chaffy, and enclosed in a roundish, depressed, five- 
celled, five-valved capsule, having the persistent calyx at the base. 

This humble but beautiful evergreen is a native of the northern latitudes of 
America, Europe, and Asia. It is found in all parts of the United States. It 
grows under the shade of woods, and prefers a loose sandy soil, enriched by decay- 
ing leaves. The flowers appear in June and July. All parts of the plant are en- 
dowed with active properties. The leaves and stems are kept in the shops. 

C. maculata, or spotted winter-green, probably possesses similar virtues. The 
character of the leaves of the two plants will serve to distinguish them. Those of 
C. maculata are lanceolate, rounded at the base, where they are broader than near 
the summit, and of a deep olive green, veined with greenish white; those of the 
officinal species are broadest near the summit, gradually narrowing to the base, and 
of a uniform shining green. 

Properties. Pipsissewa, when fresh and bruised, exhales a peculiar odor. The 
leaves have been already described. Their taste is pleasantly bitter, astringent, and 
sweetish ; that of the stems and root unites with these qualities a considerable degree 
of pungency. Boiling water extracts the active properties of the plaut, which are 
also imparted to alcohol. The leaves have been examined by Mr. Samuel Fairbank, 
who found in them gum, starch, sugar, extractive, pectic acid, tannic acid, resin, fatty 
matter, chlorophyll, yellow coloring matter, lignin, a peculiar whitish substance which 
he calls chimaphilin, and various inorganic substances, as potassa, lime, magnesia, 
chloride of sodium, and sulphuric, phosphoric, and silicic acids. The chimaphilin 
was obtained by agitating a tincture with chloroform, allowing the mixture to stand, 
removing the lighter liquid, and allowing the chloroformic solution to evaporate. A 
yellow crystalline substance was left, which, purified by solution in alcohol, filtration, 
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and spontaneous evaporation, constituted the substance in question. It was also ob- 
tained by simply distilling the stems with water. It is in beautiful, golden yellow, 
acicular crystals, inodorous, tasteless, fusible, volatilizable unchanged, insoluble or 
nearly so in water, soluble in alcohol, ether, chloroform, and the fixed and volatile 
oils, and possessed of neither acid nor alkaline properties. (Journ. and Trans. of 
the Md. Col. of Pharm., March, 1860.) The active principle of the leaves does not 
appear to have been isolated, though probably contained in the substance called bitter 
extractive. The so-named chimaphilin has no claims to this character, nor, we think, 
to the name given to it, which should be reserved for the active principle when dis- 
covered. The pungency of the stems is said by Mr. Fairbank to reside in the resin. 

Medical Properties and Uses. This plant is diuretic, tonic, and astringent. It 
was employed by the aborigines in various complaints, especially scrofula, rheuma- 
tism, and nephritic affections. From their hands it passed into those of the Euro- 
pean settlers, and was long a popular remedy in certain parts of the country, before 
it was adopted by the profession. The first regular treatise in relation to it that has 
come to our knowledge, was the thesis of Dr. Mitchell, published in the year 1803; 
but it was little thought of till the appearance of the paper of Dr. Sommerville, in 
Lond. Med.-Chir. Trans., vol. v. It has been particularly recommended in dropsy 
attended with disordered digestion and general debility, and is usually very accept- 
able to the stomach, but it cannot be relied on, and is at present very little used in 
this complaint. Other disorders, in which it is said to have proved useful, are cal- 
culous and nephritic affections, and in general all those complaints of the urinary 
passages for which uva ursi is prescribed. It is much esteemed by some practitioners 
as a remedy in scrofula, both before and after the occurrence of ulceration; and it 
has certainly proved highly advantageous in obstinate ill-conditioned ulcers and cuta- 
neous eruptions, supposed to be connected with the strumous diathesis. In these 
cases it is used hoth internally, and locally asa wash. It is best administered in the 
form of the officinal fluid extract, which may readily be made into a syrup. The 
dose is two fluidrachms (7°5 C.c.) three or four times a day. The decoction was 
formerly preferred. 

Of. Prep. Decoctum Chimaphile, U. S.; Extractum Chimaphile Fluidum, U.S. 


CHINOIDINUM. U.S. Chinoidin. [ Quinoidin. | 


(CHIN-OI'DI-NUM. ) 


«¢ A mixture of alkaloids, mostly amorphous, obtained as a by-product in the man- 
ufacture of the crystallizable alkaloids from Cinchona.” U. S, 

Chinoidine, Quinoidine, Precipitated Extract of Bark, Amorphous Quinine; Quinine brute ou 
amorphe, Fr. 

This preparation is a revived officinal. It was adopted in the edition of the Phar- 
macopeeia for 1830 under the name of impure sulphate of quinia, but was abandoned 
in the edition of 1840 on account of the difficulty of ascertaining its purity, and we 
think it unfortunate that the Committee of Revision have decided to introduce it in 
the present Pharmacopeeia, for it is now very variable in quality and the tests intro- 
duced are not quantitative. The wisdom of deviating from the rule to adopt the 
ina termination for the Latin title of the alkaloids, and ine for the English name, 
in this case is also not apparent, for although it is a mixture, the officinal descrip- 
tion clearly defines it as a mixture of alkaloids, and hence it should have the alka- 
loidal termination, and not that of the neutral principles. The term chinoidine was 
first applied to all of the amorphous alkaloids found in and existing naturally in cin- 
chona bark, but it is now used to define a complex body consisting not only of the 
natural amorphous alkaloids, but those which are artificial and accidental in the de- 
rivative products resulting from the application of heat. Upon the evaporation of the 
mother-liquor left after the crystallization of sulphate of quinine in the preparation 
of that salt, a dark-colored substance is obtained, having the appearance of an extract. 
Sertiirner supposed that he had discovered a new alkaline principle in this product ; 
but his conclusions were invalidated by the experiments of MM. Henry and De- 
londre, which went to prove that the alkaline matter contained in it consisted of 
quinine and cinchonine, obscured by admixture with a yellowish substance that in- 
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terfered with their crystallization. Nevertheless, under the name of guinoidine or 
chinoidine, given to the supposed new alkaloid by Sertiirner, there has been long 
employed in Europe a substance precipitated from the mother-liquor of sulphate of 
quinine by means of an alkaline carbonate, having a yellowish white or brownish 
color, and, when moderately heated, agglutinating into a mass of resinous appearance. 
This substance was found by Dr. F. L. Winckler to contain an uncrystallizable alka- 
line principle, having the same molecular weight as quinine, and differing from 
that alkaloid only in the want of the property of crystallization, and in forming un- 
crystallizable salts with the acids. (Pharm. Centralb., May, 1847, p. 310.) Liebig 
afterwards proved it to be identical in composition with ordinary quinine, to which 
he considered it as bearing the same relation that uncrystallizable sugar bears to 
the crystallizable. Pasteur bas found that ordinary quinoidine, or amorphous quinine, 
consists of two alkaloids, derivatives from quinine and cinchonine, with which they 
are respectively isomeric, though differing in being uncrystallizable, and named, in 
view of their origin, quinicine and cinchonicine. The pure amorphous quinine of 
Liebig is the former of these alkaloids. The amorphous quinine, as Liebig calls it, 
is entirely soluble in diluted sulphuric acid and in alcohol; and, if its solution in a 
diluted acid yields upon the addition of ammonia exactly as much precipitate as 
there was of the original substance dissolved, it may be considered pure. (A. J. P., 
xviii. 181.) We have been informed that, in an extensive chemical manufacturing 
establishment in Philadelphia, the loss by quinoidine in the preparation of sulphate 
of quinine has much diminished since the introduction of steam heat, showing the 
agency of heat in converting the crystallizable into the uncrystallizable salt. 

Properties. The U. S. Pharmacopceia describes chinoidine as “a brownish 
black, or almost black solid, breaking, when cold, with a resinous, shining fracture, 
becoming plastic when warmed, odorless, having a bitter taste and an alkaline reac- 
tion. Almost insoluble in water, freely soluble in alcohol, chloroform, and diluted 
acids; partially soluble in cther and in benzol. The solutions have a very bitter taste. 
If Chinoidin be triturated with boiling water, the liquid, after filtration, should be 
clear and colorless, and should remain so on the addition of an alkali (abs. of alka- 
loidal salts). On ignition, Chinoidin should not leave more than 0-7 per cent. of 
ash.” U.S. | 

A simple method of purification consists in dissolving the chinoidine in diluted 
hydrochloric acid, adding water and precipitating with an alkali, washing and drying.* 

Tinctura Chinoidini is made, according to the German Pharmacopeeia, by simply 
dissolving 2 parts of chinoidine in 1 of hydrochloric acid and 17 of alcohol. 

Hydrochlorate of Chinoidine is made by heating 1 part of purified chinoidine 
with 4 parts of distilled water, adding sufficient diluted hydrochloric acid to com- 
plete the solution, filtering, evaporating, and powdering the residue. 

Medical Properties. Quinoidine is undoubtedly possessed of decided antiperiodic 
properties, but in these it is inferior to the cinchona alkaloids. It is, moreover, very 
much more apt to disagree with the stomach, and is uncertain in its dose, so that, 
notwithstanding its great cheapness, it is but rarely used. From thirty grains to a 
drachm may be given in the interparoxysmal periods of an intermittent. 


* As commercial chinoidine is often very impure, sometimes, according to the observations of M. 
de Vrij, containing as much as 35 per cent. of foreign matters, a satisfactory method of purifying 
it becomes important. The following has been proposed by M. de Vrij, founded on the observa- 
tion of M, Pasteur, that 9 parts of chinoidine, rubbed for a long time in a mortar with a dilute 
solution of 2 parts of neutral oxalate of ammonium, are at length completely dissolved, with the 
escape of the ammonia, and entire separation of impurities. M. de Vrij boils in an iron vessel 9 
parts of chinoidine with a weak solution of 2 parts of oxalate of ammonium, until ammonia ceases to 
escape. As the insoluble matter attaches itself in places to the surface of the vessel, he adds from 
time to time distilled water so as to cover this matter during the boiling. As soonas ammoniais no 
longer disengaged, he allows the liquor to become quite cool, and ascertains if it is made turbid 
by the addition of water. In this case he dilutes the solution with water, then filters, and precipi- 
tates in a capsule with an excess of solution of caustic soda. The tenacious precipitate which forms 
may be collected, by means of a gentle heat, inthe bottom of the capsule. The clear alkaline liquid 
is then decanted, and the precipitated chinoidine washed repeatedly with distilled water. Thus 
purified, being still adhesive, it is exposed for some time to a heat of 100 C. (212° F.) to 110° C. 
(230° F.), at which it parts with the water it contained, and becomes, after cooling, nard and friable. 
The oxalate of ammonium is used in order to get rid of lime, which is a frequent impurity in chi- 
noidine. (Journ. de Pharm., 4e sér., iv. 50.) 
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CHIRATA. U.S., Br. Chirata. 


(GHI-RA'TA.) 


“ Ophelia Chirata. Grisebach. (Nat. Ord. Gentianacez.)”’ “ The entire plant.” 


Br. 
Chirette, Fr.; Chiretta, G. 


Gen. Ch. Corolla withering, rotate, in sestivation twisted to the right; with glan- 
dular hollows protected by a fringed scale upon the segments. Anthers not changing. 
Stigmas sessile. Capsules conical ; one-celled, with spongy placentze upon the sutures. 
Seeds indefinite, minute. Lindley. | 

Agathotes Chirayta. Don, Lond. Philos. Mag. 1836, p.76.— Gentiana Chirayta. 
Fleming, Asiat. Research. xi. 167.—Ophelia Chirata. Grisebach. B. & T. 183. 
The chirayta or chiretta is an annual plant, about 
three feet high, with a branching root, and an erect, 
smooth, round stem, branching into an elegant leafy 
panicle, and furnished with opposite, embracing, 
lanceolate, very acute, entire, smooth, three or five- 
nerved leaves. The flowers are numerous, peduncled, 
yellow, with a four-cleft calyx having linear acute 
divisions, the limb of the corolla spreading and 
four-parted, four stamens, a single style, and a two- 
lobed stigma. The capsules are shorter than the 
permanent calyx and corolla. The plant is a native 
of Nepaul, and other parts of Northern India. The 
whole of it is gathered when the flowers begin to 
decay.* 

The dried plant is imported into Europe in bundles, 
consisting mainly of the stems, with portions of the 
root attached. ‘The stems contain a yellowish pith. 
The drug is officinally described as a “root nearly 
simple, about three inches (75 mm.) long; stem 
branched, nearly forty inches (1 m.) long, slightly 
quadrangular above; leaves opposite, sessile, ovate, 
entire, five-nerved ; flowers numerous, small, with a 
four-lobed calyx and corolla; the whole plant smooth, 
pale brown, inodorous and intensely bitter.” U.S. It imparts its virtues to water 
and alcohol; and they are retained in the extract. According to Lassaigne and 
Boissel, the stems contain resin, a yellow bitter substance, brown coloring matter, 
gum, and various salts. Fliickiger and Hohn, who have subsequently examined 
the stems and roots, have extracted from them sugar, wax, chlorophyll, soft resin, 
tannin, an acid which they name ophelic, possessing the formula C,,H,,O,,, and a 
peculiar bitter substance, denominated chiratin, C,,H,,O,,. The acid is syrupy, 
deliquescent, yellowish brown, at first slightly sour, afterwards intensely bitter. It 
is soluble in water with some turbidness, probably owing to resin mixed with it, and 
completely soluble in alcohol, or a mixture of this with ether. It decomposes cer- 
tain salts, and forms amorphous compounds with acids. Chiratin is a yellow, hygro- 
scopic powder, but feebly erystallizable, very bitter, sparingly soluble in cold water, 
more so in hot water, and readily dissolved by alcohol and ether. It is neutral to 
test-paper, and yields a copious precipitate with tannic acid. By the action of acids, 
chiratin is separated into ophelic acid, and a yellowish brown, amorphous substance, 
bitter, scarcely soluble in water, readily soluble in spirit, and not reducing copper 
solutions, as the ophelic acid does. Hohn gives it the formula C,,H,,O,, and names 
it chiratogenin. (P. J. Tr., Aug. 1870, p. 106.) 

Medical Properties and Uses. Chiretta has long been used in India. It has 





Chiretta, transverse section. 


* In the Indian bazaars the name chiretta is applied to various dried gentianaceous plants ; 
the only one of them, except the officinal species, so far as we know, which has found its way into 
Western commerce is Ophelia angustifolia. This Paharee or Hill chiretta is distinguished by its 
inferior bitterness, and its rectangular, winged stems, whose section presents a thick woody ring and 
a centre nearly or entirely hollow, with only traces of pith. 
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been introduced into Europe, and appears to be highly esteemed, but has not been 
employed to any considerable extent in this country. Its properties are those of the 
pure bitters, and probably do not differ from those of the other members of the family 
of Gentianacese. (See Gentiana.) Like these, in overdoses it nauseates and op- 
presses the stomach. Some have supposed that, in addition to its tonic properties, 
it exerts a peculiar influence over the liver, promoting the secretion of bile and cor- 
recting it when deranged, and restoring healthy evacuations in cases of habitual cos- 
tiveness. It has been used in dyspepsia, and in the debility of convalescence, and 
generally in cases in which corroborant measures are indicated. In India it has 
been successfully employed in intermittents and remittents, combined with the seeds 
of Guilandina Bonduc. It may be given in powder, infusion, tincture, or extract. 
The dose in substance is twenty grains (1°3 Gm.). A fluid extract may be made 
in the same manner as that of gentian. 

Of. Prep. Infusum Chiratze, Br.; Tinctura Chirate, U.S., Br.; Extractum 
Chirate Fluidum, JU. S. 


CHLORAL. U.S. Chloral. [Hydrate of Chloral.] 
C2 HCls O, H20 3 165+2. (GHLO/RAL.) Cy HCls 02, 2HO; 165°2, 


“ Chloral should be preserved in glass-stoppered bottles, in a cool and dark place.” 
U.S. 

Chloral Hydras, Br. Add.; Chloralum Hydratum Crystallisatum, P.G.; Hydrate de Chloral, 
Fr.; Chloral Hydrat, G. 

In adopting the name chloral to designate the hydrate of chloral, the U. 8. Phar- 
macopeia has unfortunately perpetuated an inaccuracy which neither the English, 
the Germans, nor the French follow in their usage, the term hydrate being always 
employed as it should be. The fact that water is absolutely necessary to allow of the 
crystallization of the preparation, and to give it medicinal character, should be rec- 
ognized in the name. As custom has sanctioned the usage here in the present 
article, whenever the term chloral is used, the hydrate is intended ; and whenever 
the uncombined substance is referred to, it is designated anhydrous chloral. 

Perhaps no medicine has come so rapidly into extensive use as that now under 
consideration. Though discovered by Liebig so long since as 1832, and afterwards : 
investigated by Dumas, who determined its chemical formula, it was not until 1869 
that its remedial properties were first made known by their discoverer, Dr. Otto 
Liebreich, of Berlin; in 1878 the consumption of chloral was estimated at one ton 
daily in England and America alone. 

Anhydrous Chioral. In preparing anhydrous chloral, the simple method originally 
employed by Liebig, of acting directly on alcohol by chlorine, is generally preferred, 
even, we believe, by the larger manufacturers ; though a more complex proceeding 
has been suggested by Steedeler, of distilling together proximate vegetable principles, 
as fecula, sugar, etc., with black oxide of manganese and hydrochloric acid, whereby 
the chlorine acts in statu nascendt. The following details of the manufacture of 
chloral hydrate as carried out on a commercial scale have been supplied by H. 
Schering, of Berlin, who has been for some years the largest manufacturer of it. 
Absolute alcohol in lots of 50 pounds is placed in large glass flasks and saturated 
with chlorine, which is passed in a continuous stream for 6 to 8 weeks. The chlorine 
is led into cold alcohol at first, and when no more is absorbed, the alcohol is heated 
at first gently and then to 60° C. (140° F.). When saturated, the mixture formed 
is agitated with sulphuric acid at a temperature of 60° C. (140° F-) for several 
hours, during which time most of the hydrochloric acid escapes. The separated 
chloral is then rectified over calcium carbonate. The pure chloral so obtained is then 
mixed in glass flasks with the necessary amount of water, and the resulting hydrate 
either cast into cakes or purified by crystallization. As solvents for this purpose 
certain of the side products of the chloral manufacture after being purified and 
rectified, are used, for instance, ethylen and ethyliden chlorides. Or in their absence 
chloroform is used; petroleum benzin, and bisulphide of carbon have also been 
recommended. (See also A. J. P., 1873, p. 413.) According to Gerhardt, the 
formula of anhydrous chloral is C,C],HO; in other words aldehyd C,H,O, in which 
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3 atoms of hydrogen have been replaced by 3 atoms of chlorine. The alcohol 
0,H,O may be supposed to give up 2 atoms of its hydrogen to form aldehyd, which 
exchanges 3 of its atoms of hydrogen for 3 atoms of the chlorine, the hydrogen 
forming hydrochloric acid with 3 other atoms of the.chlorine. The name of chloral 
was derived from the chdorine and alcohol from which it is formed. The anhydrous 
ehloral thus formed is a colorless liquid, of penetrating disagreeable odor, of little 
taste, of the sp. gr. 1:502, and boiling at 94° C. (201:2° F.). It is soluble in ether 
or chloroform without change. 

Meta-chloral. By continued contact of anhydrous chloral and concentrated sul- 
phuric acid, a change is effected in the chloral, by which it becomes a solid insolu- 
ble in water, which is designated as insoluble chloral, or meta-chloral. It is taste- 
less, of a white color resembling porcelain, and insoluble in alcohol and ether. Its 
formula is C,H,CI,O,, being formed by the union of three molecules of chloral. 
Personne has tried its effects on animals, and ascribes to it a value little differing 
from that of the hydrate. (Arch. G'én., Sept. 1870, p. 332.) It has not hitherto 
been employed therapeutically. 

Alcoholate of Chioral. A compound obtained by M. Roussin, which he announced 
as pure hydrate of chloral, was found by M. Personne to contain no water, but to be 
in fact a compound of alcohol and chloral, and is now known by the name of alco- 
holate of chloral, C,HCI,0,C,H,O. It results directly from the action of absolute 
alcohol on anhydrous chloral, and is now known to be formed asa stage in the 
manufacture of chloral from alcohol. As it is very likely to be confounded with 
chloral hydrate, the following points of difference should be noted. It forms white 
crystals melting at 46° C. (114°8° F.), and boils at 113:5° C. (236° F.), while chlo- 
ral hydrate crystals melt at 48°-49° C. (118.4°-120-2° F.), and boil at 97-5° C. 
(207° F.); chloral alcoholate melts without complete solution when warmed with 
two volumes of water, and, on cooling, congeals below the surface of the water, while 
chloral hydrate is soluble in one and one-half times its weight of water; chloral 
alcoholate, gently heated with nitrie acid of 1:2 sp. gr., is violently attacked, while 
chloral hydrate is scarcely acted on; chloral-alcoholate, heated on platinum foil, 
inflames readily, while chloral hydrate scarcely burns. (Allen, Commerc. Org. 
Analysis, p. 167.) 

The three forms of chloral, the anhydrous, the polymeric meta-chloral, and the 
alcoholate, described above, have been more or less introduced into the Kuropean 
markets, and have required some notice to prevent them from being confounded with 
the hydrate, which is alone officinal. The following observations will be confined 
to this compound ; and the reader will note that whether the simple term chloral, 
or the exact designation, hydrate of chloral, is used, the same substance is intended. 

Properties of Hydrate of Chloral, or Chloral, U.S. This results from simply 
mixing anhydrous chloral with water. Acicular crystals soon form, which consist 
of a molecule each of the chloral and water, constituting hydrate of chloral, or 
officinal chloral. As employed in the United States, this comes, we believe, exclu- 
sively from Europe, and chiefly from Germany, with the exception of that produced 
by Dr. E. R. Squibb, of Brooklyn. It occurs in commerce mainly in two forms, 
in distinct crystals, which is the officinal form, or in crystalline plates, about three 
lines in thickness, broken into small, irregular, angular pieces, so as to be readily 
introduced into broad-mouthed bottles. These pieces, while retaining their tabular 
form, are somewhat translucent, but usually covered with a white powder, which 
somewhat conceals that property. This is the more common form and the cheaper ; 
but the crystals are to be preferred, as their purity may be relied on. Chloral is 
white, of a peculiar pungent odor, and an acrid pungent taste, especially affecting 
the velum pendulum. The odor has been compared to that of an over-ripe melon. 
Exposed to the air it very slowly volatilizes, and, like camphor, when enclosed in a 
bottle, covers the interior surface with numerous minute crystallizations. The boil- 
ing point of the pure crystals, obtained from their solution in bisulphide of carbon, 
is 97°5° ©. (207° F.). If the boiling point be under 95° C., it indicates an under- 
hydrated preparation; if above 98° C., an over-hydrated one. (H. R. Squibb.) 
The pure hydrate does not take fire when heated in a spoon, but evaporates without 
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residue. With the aid of heat, its solution may be effected readily in chloroform ; 
and the solution, on cooling, deposits it in beautiful crystals, which are generally 
needle-shaped ; but, when deposited from bisulphide of carbon, they are prisms. 
The watery solution is prone to decomposition, which is ultimately attended with the 
development of algze. Chloral should not, therefore, be kept long in this state. 
(Dr. E. Labbée, Arch. Gén., Sept. 1870, p. 31.) In its relation to acids and alka- 
lies it is neutral, or, according to HK. Schering, slightly acid when perfeetly pure. 
When equal parts of chloral in crystals and of camphor in small fragments are 
shaken together in a bottle, and allowed to stand, they liquefy, forming a clear solu- 
tion. When chloral and sulphuric acid are mixed, the temperature is greatly re- 
duced. A solution of chloral hydrate dissolves morphine, quinine, and most of 
the vegetable alkaloids. (R. F. Fairthorne, A. J. P., Oct. 1871, p. 447.) When 
ammonium sulphide is added to an aqueous solution of chloral hydrate, the mix- 
ture rapidly turns yellow, and, after passing through several shades of color, finally 
becomes dark brown. From this liquid diluted sulphuric acid throws down a 
bulky brown precipitate. This, purified from precipitated sulphur and dried, is a 
light brown powder of the composition C,,H,,5.,N,0O,. Hydrogen sulphide gas 
forms a sulphydrate by its action on chloral. ‘These reactions are important, as the 
detection of metallic poisons in toxicological cases by hydrogen sulphide has been 
complicated by the presence of chloral hydrate. A still more important chemical 
reaction of chloral is that which takes place when the hydrate, or either of its other 
forms, is placed under the influence of an alkali. Chloroform is developed, and 
along with it a formate of the alkali employed. Thus, in a strong solution of po- 
tassa, put a pinch of powdered chloral, and almost instantly the odor of chloroform 
becomes sensible, and some oil-like globules of chloroform are visible at the bottom 
of the vessel. The reaction is as follows: 
C,HCI0,H,0+ KOH = CHCl, + CHO.OK -+ H,O. 
Chloral hydrate potassium hydrate chloroform potassium formate water 

This relation of chloral to chloroform would serve as a ready test of the former, 
and may be used also to determine its quality; for pure hydrate of chloral ought by 
calculation to yield 76°35 per cent. of chloroform, and the best known yields, aceord- 
ing to the table of Mason, 71:5 (72°20 Selden) per cent. If, therefore, the product 
of chloroform should fall much below the latter percentage, the parcel acted on is 
probably impure. When blood is agitated with chloral, it produces the same change, 
and the smell of chloroform becomes sensible after a time; and Richardson was able 
to collect a certain quantity by distillation. (Labbée.)’ Important pathological in- 
ferences have been drawn from this result. The following tests of purity are given 
in the U. 8S. Pharmacopoeia. “ Separate, rhomboidal, colorless, and transparent erys- 
tals, slowly evaporating when exposed to the air, having an aromatic, penetrating, 
and slightly acrid odor, a bitterish, caustic taste, and a neutral reaction. Freely 
soluble in water, alcohol, or ether; also soluble in four parts of chloroform, in 
glycerin, benzol, benzin, disulphide of carbon, fixed or volatile oils. It liquefies 
when mixed with carbolic acid or with camphor. Its aqueous solution soon acquires 
an acid reaction, but its alcoholic solution remains neutral. At about 58° C. (136° 
F’.), it melts to a clear liquid of sp. gr. 1:575, which solidifies to a crystalline mass 
at a temperature between 35° and 50° ©. (95° and 122° F.). At about 78° C. 
(172° F.) it begins to yield vapors of water and of anhydrous chloral, and it boils 
at 95° C. (203° F.). When dissolved in water and treated, while hot, with solu- 
tion of potassa or of soda, or with water of ammonia, a vaporous, milky mixture 
of chloroform is obtained, with a formate in solution. If the addition of the water 
of ammonia be made in a test-tube, after adding a few drops of test-solution of ni- 
trate of silver, a silver mirror will be obtained upon the glass. An aqueous solu- 
tion, treated with test-solution of sulphide of ammonium, gives a reddish-brown 
precipitate. Chloral should be dry, and should not readily attract moisture in ordi- 
narily dry air; when dissolved in diluted alcohol it should not redden blue litmus 
paper (abs. of acids), nor be precipitated upon addition of a few drops of nitric 
acid, and of test-solution of nitrate of silver (abs. of hydrochloric acid). Warmed 
in contact with an equal volume of sulphuric acid, it liquefies, but should not 
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blacken; and, when vaporized by heat, no residue should remain. It should not 
dissolve in less than 4 times its weight of chloroform at 15° ©. (59° F.), (difference 
from alcoholate). A portion, in a test-tube, containing a fragment of broken glass, 
held in water nearly boiling should boil at about 97° C. (206-6° F.) (difference 
from alcoholate, which boils at 115° C. (239° F.), and evidence of due hydration). 
If 1 Gm. be dissolved in 2 C.c. of distilled water, the solution warmed, and about 
8 C.c. (or a slight excess) of solution of potassa added, the mixture filtered clear 
through wet filter paper, and the filtrate treated with test-solution of iodine until 
it is yellowish, no yellow, crystalline precipitate (iodoform) should appear, even 
after standing half an hour (abs. of alcoholate of chloral).”” U.S. 

Medical Properties and Uses. When chloral is ingested in full therapeutic 
dose (from 15 to 30 grains), it produces in from ten minutes to half an hour a quiet, 
placid sleep, which usually continues about three hours, when it ceases, generally 
without any unpleasant symptom during its progress, or after its termination. In some 
instances the ordinary doses fail to cause sleep, and in others the sleep is attended with 
dreams and hallucinations, and followed by unpleasant symptoms, like those which 
often succeed other hypnotics, especially opium ; such as nausea, headache, unpleasant 
nervous disorder, ete. These diversities may be ascribed in part to peculiarity of 
constitution ; but more frequently, in all probability, they are owing to morbid con- 
ditions existing at the time, which oppose themselves to the proper action of the choral. 
In an individual in health chloral will probably almost always induce a calm sleep, 
differing little from the natural. Moreover, these unpleasant symptoms are now 
much more rarely produced than formerly, and there can be but little doubt that 
they have often been due to impurities in the drug. The pulse is in this degree of 
action not affected, or is rendered a little slower; the pupil is contracted, but be- 
comes normal so soon as the subject is awakened; the respiration is deep, full, and 
regular. When larger amounts are given, the sleep is much deeper, and may pass 
into profound coma; the respirations fall in number; the pulse is weakened and 
rendered slower, but may become rapid and irregular if the dose has been toxic ; 
the temperature is reduced ; the muscular system is relaxed, and both sensibility 
and reflex action are diminished. Ifa fatal dose has been given, all these symptoms 
are intensified: with coma, intense muscular relaxation, weak, thready pulse, and a 
pupil contracted at first, but afterwards dilated, the victim gradually sinks into death, 
paralyzed and anesthetic. ‘The immediate cause of death is generally a paralytic 
arrest of respiration; but in many cases there appears to be a simultaneous arrest 
of the cardiac action, and it is very possible that fatal syncope may at times occur. 
At post-mortem examination, congestion of the meninges and substance of the brain 
and cord, and of the lungs, is commonly found. The blood is thought by Richard- 
son (Med. Times and Graz., Sept. 4, 1870) to coagulate less firmly than normal. 

After the brain the motor tract of the spinal cord, including the respiratory centre, 
is most sensitive to the action of chloral. The loss of voluntary muscular power 
and the lessening of reflex activity which the drug produces, are the result of this 
spinal influence. Upon the sensory tract of the cord chloral acts with much less 
vigor, while the nerves and muscles practically escape its influence. Of course any 
agent which produces sleep in some measure relieves pain, but the anaesthetic in- 
fluence of chloral is far from pronounced, and often patients on waking will com- 
plain bitterly of pain suffered during sleep. 

The physiological action of chloral may be summed up as follows. Upon the 
cerebrum it acts as a most powerful and certain hypnotic; in full doses it acts as an 
intense depressant upon the centres at the base of the brain, and upon the spinal 
cord, causing slowing and weakness of the heart’s action, probably vaso-motor paral- 
ysis, slowing of the respiration, and muscular weakness, lessening of reflex activity, 
with a certain amount of anesthesia; in fatal doses it causes death generally by 
arresting respiration through paralysis of the nerve-centres, and finally stopping the 
heart in diastole. Its action in very small doses is uncertain, but there is consider- 
able evidence to indicate that it irritates or stimulates the spinal and the cardiac, and 
even the vaso-motor, centres. On the vagi and on the motor nerve trunks it has no 
marked influence. Clinical experience indicates that chloral acts as a depressant to 
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the heart-muscle ; although some authorities believe the influence of the drug upon 
the heart is not direct, but exerted through the nerve-centres. Chloral has little 
effect on the secretions, though it is said somewhat to increase the secretion of urine. 
In man, it is stated by Bouchut that, in accordance with his observations, this secre- 
tion is not only increased, but has been found also augumented in density ; at the 
same time reducing the cupro-potassic liquor, and rendered brown by potassa or 
subnitrate of bismuth; as if a temporary glycosuria were produced. Formic acid 
has never been found in the urine as a result of the taking of chloral. (Arch. 
Gén., Sept. 1870, p. 346.) 

Action as Chloral. The conversion of chloral by alkalies in solution into chloro- 
form and formic acid first suggested its use in medicine to Liebreich ( Wiener Medi- 
zinische Wochenschrift, August, 1869); and the theory that its action is really due 
to chloroform generated by the alkalinity of the blood has been received with favor 
by Personne and other writers, but there are very many facts which militate against 
the truth of this supposition. Thus chloroform cannot be detected either in the 
blood, breath, or excretions of chloralized animals, although chloroform at once mani- 
fests itself when it is administered, and in the so-called “salt frogs” of Cohnheim, 
after substitution of warm salt water for the blood of the animal, chloral acts as 
upon the normal batrachian. | 

Chloral, especially when used continuously, is said to produce in some individuals 
serious disturbances. Such are vaso-motor paralysis, transient skin neurosis, acute 
purpura, and great prostration of the heart’s action, sometimes amounting to 
paralysis of that organ; and sometimes ending fatally, even though the doses of 
the chloral used were within the limits ordinarily deemed safe. For a full discus- 
sion of these phenomena, see H. C. Wood’s Therapeutics. Dr. Hawkes, though a 
strong advocate for the use of chloral, has found it repeatedly prejudicial in the 
general paralysis of mania and in elderly persons with feeble circulation and im- 
paired nutrition. There can be no doubt that great caution should be practised in 
administering the drug when the heart is very weak, or the general powers much 
enfeebled. Dr. Jolly relates two cases in which 5 grammes (about 76 grains), given 
every night, caused death, in one case after the fifth dose, and, in the second, after 
the thirteenth, without abnormal symptoms until after the last dose, when the action 
of the heart and respiration suddenly ceased, and the patient died. (ew York 
Med. Journ., Nov. 1872.) These cases would appear to justify the statement that 
there is a possible cumulative action of the drug. Although 480 grains have 
been recovered from, Dr. Fuller has recorded a case in which a single dose of thirty 
grains proved fatal in a young lady, and two others in which the same quantity 
caused alarming symptoms in similar circumstances; so that the highest dose to 
begin with in ordinary diseases, especially in delicate women, should not exceed 
twenty grains. In poisoning by chloral, if the case be seen early, the stomach 
should be thoroughly evacuated by an emetic or the stomach-pump, and the system 
afterwards supported by cardiac and respiratory stimulants, as milk punch, carbonate 
of ammonium, ete. Atropine, digitalis, and strychnine should be administered freely, 
and the same general measures taken to sustain the respiration as are usually prac- 
tised in opium poisoning. Atropine is undoubtedly of value when there is failure 
of respiration, and care should always be taken to maintain the bodily temperature. 
Artificial respiration should be practised when necessary. ‘Care also should be ex- 
ercised to maintain the bodily temperature by external heat. Dr. Liebreich recom- 
mends strychnine as an antidote; having found that poisonous doses of the two 
substances, introduced into the same animal, neutralize each other’s operation, and 
no serious effect ensues. | 

From what has been said it will be readily perceived that the two great indica- 
tions for this remedy are to procure sleep and to relax spasm. In pure nervous in- 
somnia, and in the same affection attendant on other diseases, as in acute fevers, 
active congestion of the brain, cerebral inflammation, mania, delirium tremens, ete., 
it is superior to opium; fifteen to twenty or twenty-five grains (1-1:3 or 1:565 
Gm.) are generally sufficient for a commencing dose, to be repeated in half the quan- 
tity in an hour, if the first dose fail. The sleep is usually calm and undisturbed 
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for three or four hours, and may be renewed, if required, by the repetition of the 
dose. When the sleeplessness is due to pain, opium is much more effective than 
chloral. The combination of chloral and morphia is often very useful in procuring 
sleep for the suffering. As an anesthetic, chloral should never be employed; the 
intravenous use of it as practised to some extent in France is most dangerous and 
absolutely unjustifiable. In spasmodic affections chloral is one of the most powerful 
remedies known. In tetanus it is singularly useful, but must be given in very large 
doses. In hysteria, severe chorea, and other functional or spinal convulsions, it is 
no less efficient. In epilepsy and other forms of cerebral convulsions chloral is of 
less service, although it is frequently employed with benefit in puerperal convulsions. 
In local spasms it is often of service, and has been used with success in straneu- 
lated hernia, spasm of the glottis, spasmodic croup, asthma, hiccough, and even in 
incontinence of urine. Chloral is possessed of very decided antiseptic properties; 
a solution of the strength of 30 grains to the ounce will preserve animal tissues for 
along time. Locally applied it is narcotic and antiseptic, and has been used in 
foul sores, irritable ulcers, etc. 

Pharmaceutical Preparations. Chloral is best administered in solution with 
syrup of orange flowers, or in simple solution. The French sometimes employ 
chloral cream, made of chloral hydrate 5 parts, water 15 parts, white sugar finely 
powdered 100 parts, flavored with mint, orange, or vanilla. One grain of chloral 
is contained in 24 grains of the cream, and a teaspoonful is equivalent to about 3 
grains of chloral. This preparation keeps well, and the dose may be dissolved in a 
little water. Chloral liniment may be made by dissolving 6 parts of chloral in 30 parts 
oil of sweet almonds. Chloral ointment, 6 parts chloral, 3 parts white wax, 27 parts 
lard; the lard and wax are melted at a gentle heat, the chloral added in powder 
and dissolved. Camphorated chloral is made by rubbing together equal parts of 
camphor and chloral, forming a thick liquid. Chloral plaster, to produce counter- 
irritant effects, is prepared by spreading powdered chloral on Burgundy pitch plaster. 


CHLOROFORMUM PURIFICATUM. U.S. Purified Chloroform. 
CHCls3 119°2. (CHLO-RO-FOR'MUM PU-RI-FI-CA’TUM.) C2 HCls; 119°2. 
Chloroformum, Br.; Chloroformium, P.G@.; Formylem Trichloratum ; Chloroforme pur, Fr.; 

Reines Chloroform, G. 

“Commercial Chloroform, two hundred parts [or seventy fluidounces] ; Sulphuric 
Acid, forty parts [or eleven and a half fluidounces]; Carbonate of Sodium, ten 
parts [or five ounces av.]; Lime, in coarse powder, one part [or half an ounce av.]; 
Alcohol, two parts [or two and a quarter fluidounces]; Water, twenty parts [or ten 
fluidounces]. Add the Acid to the Chloroform and shake them together, occasion- 
ally, during twenty-four hours. Separate the lighter liquid and add to it the Car- 
bonate of Sodium previously dissolved in the water. Agitate the mixture thor- 
oughly for half an hour and set it aside; then separate the Chloroform from the 
supernatant layer, mix~it with the Alcohol, transfer it to a dry retort, add the Lime, 
and, taking care that the temperature in the retort does not rise above 67:2° C. (153° 
F.), distil, by means of a water-bath, into a well-cooled receiver, until the residue in 
the retort is reduced to two parts [or six fluidrachms]. Keep the product in glass- 
stoppered bottles, in a cool and dark place.” U.S. 

“Take of Chlorinated Lime ten pounds [avoirdupois]; Rectified Spirit thirty 
fluidounces [Imperial measure]; Slaked Lime a sufficiency ; Water three gallons 
[lmp. meas.]; Sulphuric Acid a sufficiency; Chloride of Calcium, in small frag- 
ments, two ounces [av.]; Distilled Water nine jluidounces [Imp. meas.]. Place the 
Water and the Spirit in a capacious still, and raise the mixture to the temperature 
of 100°. Add the Chlorinated Lime and five pounds [av.] of the Slaked Lime, 
mixing thoroughly. Connect the still with a condensing worm encompassed by cold 
water, and terminating in a narrow-necked receiver; and apply heat so as to cause 
distillation, taking care to withdraw the fire the moment the process is well established. 
When the distilled product measures fifty ounces, the receiver is to be withdrawn. 
Pour its contents into a gallon [Imp. meas. | bottle half filled with Water, mix well 
by shaking, and set at rest for a few minutes, when the mixture will separate into 
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two strata of different densities. Let the lower stratum, which constitutes crude 
chloroform, be washed by agitating it in a bottle with three [fluid ounces of the Dis- 
tilled Water. Allow the Chloroform to subside, withdraw the water, and repeat the 
washing with the rest of the Distilled Water, in successive quantities of three [ fluid]- 
ounces at a time. Agitate the washed Chloroform for five minutes in a bottle with 
an equal volume of Sulphuric Acid, allow the mixture to settle, and transfer the upper 
stratum of liquid to a flask containing the Chloride of Calcium mixed with half an 
ounce of Slaked Lime, which should be perfectly dry. Mix well by agitation. After 
the lapse of an hour connect the flask with a Liebig’s condenser, and distil over the 
pure Chloroform by means of a water-bath. Preserve the product in a cool place, in 
a bottle furnished with an accurately ground stopper. The lighter liquid which floats 
on the crude Chloroform after its agitation with water, and the washings with Dis- 
tilled Water, should be preserved, and employed in a subsequent operation.” Br. 

In the U. S. Pharmacopoeia of 1850 a process was given for preparing chloroform ; 
but as this is never made on a small scale by the apothecary, but purchased of the 
manufacturer, it was very properly transferred, at the next revision, to the Materia 
Medica Catalogue. But, as the chloroform of commerce is often impure, and, though 
fitted for external use, and for various pharmaceutical purposes, is, in this impure 
state, unfit for use as a respiratory angesthetic agent, it was deemed advisable to intro- 
duce a formula by which its purification, if required, might be readily effected. This 
process is the first of those above given. The process of the British Pharmacopeeia 
is for the preparation of the chloroform ab initio, with directions which secure its 
purity if complied with. In this process, the reaction by which the chloroform is 
vroduced takes place between the chlorinated lime and the alcohol; the slaked lime, 
which is added in accordance with the directions in the late Dublin Pharmacopeia, 
being intended probably to lessen the production of the chlorinated pyrogenous oil, 
the amount of which is greater, according to Soubeiran and Mialhe, in proportion to 
the relative excess of the chlorine to the lime employed. The use of this earth is 
stated by some chemists to give rise to Dutch liquid, or ethene chloride, C,H,Cl,, 
and to increase the product at the expense of its purity.* As first distilled, the 
chloroform is very impure, and is directed to be washed first with ordinary water, 
und afterwards with distilled water, which separate alcohol, chlorine, and probably 
other contaminating substances. In consequence of the density of the chloroform 
and its insolubility in water, it readily subsides, forming a distinct layer which may 
be easily separated. The crude product, after having been freed from alcohol by the 
washing with water, is purified from the chlorinated pyrogenous oil, which comes 
over with the chloroform, by agitation with an equal volume of sulphuric acid, which 
ought to be pure and colorless, and at least of the density 1-840. The oil is charred 
and destroyed by the acid, which becomes yellow or reddish brown, and is partially 
changed into sulphurous acid. To remove the latter acid, as well as any water pres- 
ent, the chloroform, which floats on the surface of the acid, is removed and agitated 
well with chloride of calcium and slaked lime, and then again submitted to distilla- 
tion. According to Gregory and Kemp, of Edinburgh, by whom the use of sul- 
phuric acid for this purpose was proposed, chloroform is effectually purified from the 
pyrogenous oil by agitation with this acid if strang and pure. So long as a ring, 
darker than the rest of the acid, appears, after rest, at the line of contact between 
the acid and the chloroform, the agitation must be repeated ; and the oil is known to 
be fully separated when the acid remains colorless. Black oxide of manganese has 
been employed to separate the sulphurous acid; but, in this case, the chloroform is 
apt to become, after the lapse of a few weeks, of a delicate pink color, which some- 
times disappears and then returns. This coloration depends upon the presence of 
manganese, and forms an objection to the use of the black oxide as a purifier. 

In the U.S. process the method of purification is somewhat different. Instead of 
equal measures of the impure chloroform and sulphuric acid and an agitation for only 
5 minutes, the commercial chloroform is shaken occasionally for 24 hours with but 


* According to Gehe & Co. (June, 1881), the yield of pure chloroform is nearly 8 per cent. of 
the amount of chloride of lime used; this being the average product during several months’ manu- 
facture of chloroform. 
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one-fifth of its weight of the acid. To remove any water and acid that may be present, 
instead of chloride of calcium and lime, a little stronger alcohol is mixed with the 
chloroform in a dry retort, and then lime in coarse powder is added, and the mix- 
ture is distilled to dryness. 

It sometimes happens that the chloroform purified with sulphuric acid, though 
apparently pure at first, will not keep, but, after some time, becomes so loaded with 
chlorine and hydrochloric acid as to be altogether unfit for respiration. Dr. Christison 
ascertained that, if the sulphuric acid employed contain hyponitric acid, the chloro- 
form changes in less than 24 hours. The idea has been entertained that it would be 
necessary to abandon sulphuric acid as a purifying agent ; but experience has shown 
that, with certain precautions, it may be safely used ; and its efficiency in getting rid 
of the empyreumatic impurity is so great that it is still much employed for the pur- 
pose. The British Council endeavors to escape the difficulty by using a large quan- 
tity of the acid, and allowing but very brief contact ; while in the U. S. process the 
same end is arrived at by employing a comparatively small quantity of the acid, with 
a much longer period for its operation. In any case, however, the acid should be 
strong and pure, and especially free from any of the nitrogen acids; and care should 
afterwards be taken to remove every particle of the sulphuric or sulphurous acid, as 
is done in the officinal processes, by lime and carbonate of sodium. Dr. Squibb at- 
tributes the fact, that chloroform purified by concentrated sulphuric acid does not 
keep well, to the very purity attained. He believes that perfectly pure chloroform 
is prone to decomposition, and is rendered more stable by the addition of a small 
proportion of alcohol, so as to reduce its density to the officinal standard, 1:49. This 
he effects by adding alcohol in the proportion of ten drops to each fluidounce of good 
chloroform of maximum density. This recommendation is carried into effect in the 
U.S. process, and explains the addition of alcohol before distillation. Dr. Gregory 
also attributes the tendency to decomposition to its purity, and to the action of 
sunlight ; having found that those portions which he had purified with the greatest 
care were soonest decomposed under the influence of light. 

As chloroform of great purity is often to be purchased in the market, it is not 
necessary for the pharmacist to apply the officinal process of purification to every 
parcel that he may meet; but it is in the highest degree incumbent on him to sell 
none for inhalation which is not so pure as to stand the tests given in the Pharma- 
copeeia, and if he can obtain none so pure, then to purify it himself. All pure 
specimens, moreover, should be kept distinct, and labelled with the officinal title of 
Purified Chloroform, for the sake of distinction. 

The intermediate formation of chloral as a result of the reaction between alcohol 
and chlorinated lime suggested the preparation of chloroform from chloral, which 
has of late years been produced in immense quantities. The advantages which were 
anticipated by decomposing pure chloral hydrate with alkalies have not altogether 
been realized, for the product is much more expensive, and the claim of greater sta- 
bility has not been sustained, as it requires just as much alcohol to preserve it as 
that made in the usual way. 

Chloroform may be made by the action of chlorinated lime on pyroxylic spirit 
(wood spirit) ; but when thus prepared it is largely contaminated with a chlorinated 
pyrogenous oil, analogous to that already mentioned as being found in small propor- 
tion in chloroform prepared from alcohol. Chloroform, thus prepared, called methylic 
chloroform, is purified with much more difficulty than is that made with alcohol, 
called by Soubeiran normal chloroform. In Great Britain chloroform is now ob- 
tained by the use of methylated spirit; and the preparation, when properly purified, 
is stated to answer every purpose to which it is applied equally well with that obtained 
by the use of alcohol. Damoiseau ( Comptes-Rendus, vol. xcii. p.42, 1881; N. &., 
1881, p. 71) describes a new method of making chloroform, by passing chlorine, 
mixed with the proper proportion of methyl chloride, through a long tube containing 
animal charcoal, heated from 250° C. to 350° C. (482° F. to 662° F.). (See Methylic 
Alcohol in Part IT.) 

Pettenkofer inferred, from numerous experiments on the manufacture of chloro- 
form, that very different quantities are obtained, on different occasions, from the same 
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amount of materials, and the same process. The yield is less, the longer the mixture 
is allowed to stand before distillation, and is greater when the heat of the mixture is 
between 57:2° C. (135° F.) and 75° C. (167° F-.) than at either a lower or higher 
temperature. When the latter degree is exceeded, the chloroform contains more 
chlorine. (Buchner’s Neues Repert., x. 103.) 

Discovery and History. Chloroform was discovered by Mr. Samuel Guthrie, of 
Sackett’s Harbor, N. Y., in 1831, and about the same time by Soubeiran in France, 
and Liebig in Germany. Guthrie obtained it by distilling a gallon from a mix- 
ture of three pounds of chlorinated lime and two gallons of alcohol of the sp. gr. 
0-844, and rectifying the product by redistillation, first from a great excess of chlo- 
rinated lime, and afterwards from carbonate of potassium. (Si/liman’s Journal, vol. 
xxi., Jan. 1832, p. 64.) In a subsequent letter to Professor Silliman, dated Feb. 
15, 1832, Mr. Guthrie states that the substance which he had obtained, “ distilled 
off sulphuric acid, has the specific gravity of 1-486, or a little greater, and may then 
be regarded as free from alcohol ; and if a little sulphuric acid which sometimes con- 
taminates it be removed by washing it with a strong solution of carbonate of potassium, 
it may then be regarded as absolutely pure.” (Jbid., vol. xxii., July, 1832, p. 105.) 
It is thus evident that Mr. Guthrie obtained, in a pure state, the substance now 
called chloroform ; but he erroneously supposed his product to be the well-known oily 
liquid of the Dutch chemists, which it greatly resembles, and for the preparation of 
which he believed he had fallen on a cheap and easy process. Under this impression, 
he called the substance, in his communications, chloric ether, one of the names by 
which Dutch liquid, or Ethene dichloride, is designated. He was induced to make 
the preparation from noticing, in Professor Silliman’s Elements of Chemistry, a ref- 
erence to the Dutch liquid as a grateful diffusible stimulant, when properly diluted 
with alcohol and water. 

Properties. Chloroform is “a heavy, clear, colorless, diffusive liquid, of a char- 
acteristic, pleasant, ethereal odor, a burning, sweet taste, and a neutral reaction. 
Soluble in about 200 parts of water, and, in all proportions, in alcohol or ether; 
also in benzol, benzin, fixed or volatile oils. Sp. gr. 1:-485-1-:490 at 15° C. (59° 
F.). It boils at 60° to 61° C. (140° to 142° F.), corresponding to the presence 
of three-fourths (}) to one (1) per cent. of alcohol.” U.S. According to Remys 
(Archiv der Pharm., 3, v. 31), pure chloroform has the sp. gravity of 1:500 at 15° 
C. (59° F.). Besnou gives the densities of various mixtures of alcohol and the 
purest commercial chloroform at 45° C. (40° F.) as follows: 


: “ Chloroform Alcohol - ta Chloroform Alcohol 
Specific Gravity. per cent. ; per cent. Specific Gravity. per cent. ; per cent. 
1°4945 100°0 1°4772 97°5 


0°0 . . 2°5 
1°4908 99°5 0°5 1°4602 95:0 5:0 
1°4874 99-0 1:0 1°4262 90:0 10°0 
1°4845 98°5 1°5 1°4090 87°5 12°5 


When pure, it has no action on potassium, except to cover the surface of the metal with 
small bubbles of gas. Chloroform is a powerful antiseptic. It does not, like creasote, 
coagulate albumen. It is scarcely acted on by sulphuric acid in the cold, but dissolves 
readily in alcohol and ether. The alcoholic solution, when moderately diluted with 
water, forms an aromatic, saccharine liquid of a very grateful taste. A strong alco- 
holic solution is decomposed by abundance of water, the chloroform separating and 
subsiding, and the alcohol uniting with the water. It is liable to decomposition by 
sunlight, or even diffused daylight ; and hence the propriety of keeping it in bottles, 
covered with dark paper, in a rather dark place. Chloroform has extensive solvent 
powers, being capable of dissolving caoutchouc, gutta-percha, mastic, elemi, tolu, 
benzoin, and copal. Amber, sandarac, lac, and wax are only partially soluble. It 
also dissolves iodine, bromine, the organic alkalies, the fixed and volatile oils, most 
resins, and fats. It dissolves sulphur and phosphorus sparingly. It possesses the 
power of dissolving a large quantity of camphor, and furnishes the means of admin- 
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istering that medicine in an elegant form. Asa general solvent, it has the advan- 
tage over ether of not being inflammable ; the inflammability of the latter being 
the cause of frequent accidents. For an extensive list of substances, soluble, insolu- 
ble, and partly soluble in chloroform, see a paper by M. Lepage, of Gisors, France, 
copied into A. J. P., 1852, p. 147.* It has been found by J. B. Barnes that 
chloroform has the power of preventing the alcoholic, lactic, and other fermentations, 
probably by killing the organisms that provoke these processes. Twenty minims pre- 
served sixteen ounces of malt, to which two drachms of yeast had been added, as 
long as the experiment lasted. The same quantity kept fresh eight fluidounces of 
milk in a warm place for five days. Mucilage and infusions were preserved for 
weeks with one minim or even less to the ounce. Similar results were reached by 
Mr. I’. J. Barrett and others. (P. J. T'r., 1874, pp. 441, 442, 455.) The active 
properties of chloroform forbid its use as a preservative of medicinal infusions, but 
from milk it could always be removed by boiling. A. Munz (P. J. 7r., 1875, p. 
967) proposes the employment of chloroform as a test between chemical and living 
ferments, since he has found it to have no effect upon the former, though absolutely 
destructive to the latter. 

Composition. Chloroform is composed of one atom of carbon, one of hydrogen, 
and three of chlorine. Its simplest derivation in theory is from marsh-gas (me- 
thane), CH,, whence it is often called “ trichloro-methane.” While it can be thus 
produced, by the action of chlorine upon marsh-gas, in practice, it is formed either 
ae alcohol by the action of bleaching-powder, or from chloral by an alkaline 

ydrate. 

The reactions are sometimes complex, but if the temperature be carefully kept at 
from 70° C. (158° F.) to 73° C. (163°4° F.), they are essentially as follows: 

C,H,O + CaOCl, = CaCl, + C,H,O + H,0; 
that is, one molecule of bleaching-powder, reacting with one of alcohol, yields one 
of calcium chloride, one of aldehyd, and one of water. The aldehyd formed is 
then further decomposed according to the reaction: 
2(C,H,O) + 6(CaOCl,) = 30aCl, + 3Ca(OH), + 2(C,HCI,O) ; 
that is, two molecules of aldehyd, reacting with six of bleaching-powder, yield 
three of calcium chloride, three of calcium hydrate, and two of chloral. The chloral 
is, however, decomposed by the free base calcium hydrate according to the reaction : 
2(C,HC),0) + Ca(OH), = Ca(CHO,), + 2(CHCI,) ; 

that is, two molecules of chloral, reacting with one of calcium hydrate, yield one of 
calcium formate and two of chloroform. 

Impurities and Tests, Chloroform is liable to contain alcohol and ether, both 
of which lower its specific gravity. If it have a less density than 1:38, it will float 
instead of sinking in a mixture of equal weights of concentrated sulphuric acid and 
water, after it has cooled. M. Mialhe has proposed the following test for the pres- 
ence of alcohol. Drop into distilled water a small quantity of the chloroform. If 
pure, it will remain transparent at the bottom of the glass; but, if it contain even a 
small proportion of alcohol, the globules will acquire a milky appearance. Soubeiran’s 
method was to agitate almond oil and chloroform together in atube. If the chloro- 
form be pure, it remains clear; if it contain as much as 5 or 6 per cent. of alcohol, 
it becomes milky. (Journ. de Pharm., Aott, 1860, p. 95.) Prof. Procter detected 
aleohol by adding the suspected chloroform to an oxidizing mixture of bichromate 
of potassium and sulphuric acid. If alcohol be present, the deep orange color of the 
chromic mixture will gradually become green ; if absent, no change of color will take 


* The following table of the solubility of the several alkaloids and their salts in chloroform, pre- 
pared with great care by A. Schlimpert, may be of some practical use. At 17°7° C. (64° F.) 100 parts 
of chloroform dissolve 


MOrphine........c000 vsecesdes 1°66 | Sulphate of cinchonine... 3°00 | Caffeine.......s101 socsssee oes 11-00 
Acetate of morphine...... 1°66 | Chinoidine........ seer seeees 25°30)| Digit@line@cccsereencsaco-cbs-e 1°25 
DINAN Oe neriyscsdecccstotcees PB OUR ViSratrillOnsercccdacccessces acs T1600 Brucin@iscecsestcceatesenesnse 14°00 
Sulphate of quinine....... 0°00 | Atropine....ceccesers sereeeeee 33°00 | ACONITING j .5:.s.0<ecsederecees 22°00 
Hydrochlorate of quinine 11°10 | Strychnine.......000 sssseeees 14°10 | Santonin, pure.......ce.000 23°00 
Cinchonine ...... cecceecesese 2°50 | Nitrate of strychnine...... 6°60 | Santonin, impure.......+... 33°30 


(A, J. P., 1860, p. 160; from Archiv de Pharm., Nov. 1859, p. 151.) 
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place. (A. J. P., 1856, p. 213.) Hoffmann’s violet has been recently suggested as a 
test. If a small portion is added to chloroform containing alcohol, the solution is 
colored a deep purple. Boettger recommends adding to the chloroform a solution 
of molybdic acid in pure, strong sulphuric acid, when even a trace of alcohol will 
cause an intense blue color. (1879.) A.C. Oudemans, Jr., affirms that the percentage 
of alcohol may be correctly estimated by the power of the suspected liquid to dis- 
solve cinchonine (A. J. P., 1873, p. 223), and gives the table inserted in the note 
below.* The most injurious impurities are the chlorinated pyrogenous oils, already 
alluded to. These are different as obtained from methylic or normal chloroform. 
The oil, obtained by Soubeiran and Mialhe from methylic chloroform, is an oleaginous, 
yellow liquid, lighter than water, and of a peculiar nauseous empyreumatic odor, 
perceptible in the methylic chloroform itself. In commercial chloroform it is some- 
times present to the amount of 6 per cent. It is easily set on fire, and burns with 
a smoky flame, chlorine being among the products of its combustion. The oil pro- 
cured from normal chloroform, which contains it in the amount of about one-fifth 
of 1 per cent. only, is essentially different from the methylic chloroform oil. It is 
heavier than water, aad has an acrid, penetrating odor, unlike that of the other oil. 
When the vapor of these oils is inspired or even smelt, it causes, according to Dr. 
Gregory, distressing sickness and headache. These pyrogenous oils are detected 
and removed by pure and strong sulphuric acid. Chloroform, when pure, upon being 
mixed with an equal volume of this acid, does not color it; but, when contaminated 
with these oils, gives the acid a color, varying from yellow to reddish brown, ac- 
cording to the amount of impurity. Alcohol also is detected and removed by sul- 
phuric acid. In applying this test, several fluidounces of chloroform should be used ; 
as a slight change of color cannot be easily seen in a test-tube, and care must be 
taken to see that mechanical impurities like cork-dust, dirt, ete., have been filtered 
out of the specimen, or the acid will be discolored from this cause. A still more 
delicate test of the oily impurities, according to Dr. Gregory, is the smell which they 
leave. If chloroform, thus contaminated, be poured upon the hand, it quickly 
evaporates, leaving the oily impurities, recognizable by their offensive odor, now no 
longer covered by that of the chloroform. ‘The pure substance, rubbed on the skin, 
quickly evaporates, and leaves scarcely any smell. Chloroform sometimes contains 
Dutch liquid, which may be discovered by adding an alcoholic solution of potassa ; 
when the mixture, if this impurity be present, will heat and give off a permanent 
gas, which is chloride of acetyl, C,H,OCI. (Geuther.)f Fuming nitric acid, heated 
with chloroform to 90° C. (194° F.) for 120 hours, forms a new substance, chloro- 
picrine. (Journ. de Pharm., 4e sér., xv. 

Certain conclusions of Prof. John M. Maisch upon the subject of chloroform, 
drawn from a series of practical and experimental observations, are worthy of notice. 
Chloroform may be made of the sp. gr. 1:5, or perhaps somewhat heavier, and this 
is its density when pure ; but it will not keep so well as when of the officinal strength 
from 1-490 to 1-494. When pure, or even of the sp. gr. of about 1-49, it is quickly 
decomposed in direct sunlight, and more slowly in diffused daylight; and the 
presence of water, however small in quantity, favors the decomposition. The prod- 





} | | 
Percentage of| Difference be- Percentage of} Difference be- 
* Percentage of Cinchonine by tween it and Percentage of Cinchonine by tween it and 
Alcohol. weight, at 17° pure Chloro- Alcohol. weight, at 17° pure Chloro- 
C. form. C. form. 
0 0°28 0 6 3°39 40 
1 0°90 62 7 3°79 36 
2 1°46 56 8 4°15 33 
3 1°99 53 9 4°48 28 
4 2°49 47 10 4°76 
5 2°96 43 11 weewae 





The cinchonine is best prepared by precipitating a weak alcoholic solution of a pure salt of the 
alkaloid by ammonia. 

T In relation to chloroform, see the paper of Soubeiran and Mialhe, Journ. de Pharm., July, 
1849, copied into A. J. P., xxi, 313; also the paper of Dr. Gregory, Chem. Gaz., May 15, 1850. 
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ucts of its decomposition are hydrochloric acid and phosgene gas. If, however, it be 
perfectly excluded from the light, it will keep indefinitely ; Wiggers having pre- 
served some, unaltered, for fifteen years. According to Schacht, moreover, pure 
chloroform will resist even sunlight, if in a perfect vacuum. To prevent the decom- 
position of chloroform the most effectual means is the addition of alcohol. If re- 
duced by this to the sp. gr. 1-480 or 1:484, it will keep well in diffused daylight, 
and, for a time at least, even in the sun’s rays, if perfectly free from moisture. At 
the sp. gr. 1-475 or lower, it remains unaffected whether in diffused light or in the 
sun, and whether the bottles be damp or dry. The measures, therefore, to secure 
chloroform from decomposition are two, either of which will answer ; first, to keep 
it perfectly secluded from light, from the moment of rectification ; or, secondly, to 
reduce the sp. gr. to 1:475 by alcohol, as suggested by Dr. Squibb. Sulphuric acid 
will not decompose chloroform in the dark ; in the light it evolves hydrochloric acid. 
One of the best criteria of its purity is a constant boiling point. When of the sp. 
gr. 1496, it boils at 67° C. (152-°6° F.). A slight acid reaction in chloroform is not 
easily detected, as litmus is quite insoluble in that fluid. It is best observed by 
allowing a few drops of chloroform to evaporate spontaneously with one drop of an 
aqueous solution of litmus duly neutralized. ‘The color will be changed to reddish. 
After becoming acid, chloroform may be readily regenerated, by agitating it with 
solution of carbonate of sodium, and distilling from a little unslaked lime. From 
what has been said above, chloroform to be kept for use should have the sp. gr. 1:475, 
and if denser than this, should be brought to it by the addition of alcohol. It is 
best kept in cork-stoppered bottles. As the cork is not acted on by chloroform, if 
it become yellow and softened, it will indicate the presence of an acid, and thus act 
as a test. (A. J. P., 1868, p. 289.) 

Boettger states that chloroform altered by the sun’s rays, containing hydrochloric 
acid and having a chlorinous odor, may be restored and made fit for inhalation by 
agitation with a few fragments of caustic soda, and that the fluid may be kept ex- 
posed to light, if protected in the same way. (bid., Sept. 1866, p. 473 ; from Journ. 
de Pharm., Avril, 1864.) M. Jaillard (Journ. de Pharm., 4, sér. xxil., p. 305) 
states that he has frequently found both hydrochloric and formic acids in chloroform 
exposed for sale. He employs nitrate of silver as a test, using an excess of the 
reagent; he filters out the precipitated chloride, and boils, when, if formic acid be 
present, black metallic silver is deposited. 

Officinal Tests. The U.S. Pharmacopeeia directs that “if 5 C.c. of Purified 
Chloroform be thoroughly agitated with 10 C.c. of distilled water, the latter, when 
separated, should not affect blue litmus paper (abs. of acids), nor test-solution of 
nitrate of silver (chloride), nor test-solution of iodide of potassium (free chlorine). 
If a portion be digested, warm, with solution of potassa, the latter should not be- 
come dark colored (abs. of aldehyde). On shaking 10 C.c. of the Chloroform with 
5 C.c. of sulphuric acid, in a glass-stoppered bottle, and allowing them to remain in 
contact for twenty-four hours, no color should be imparted to either liquid. Ifa 
few C.c. be permitted to evaporate from blotting-paper, no foreign odor should be 
perceptible after the odor of Chloroform ceases to be recognized.” U.S. These 
tests imply the presence of but a minute proportion of alcohol, and the total absence 
of chlorine and those volatile and empyreumatic substances which constitute the 
most injurious impurities of chloroform. A heat that would be felt through the 
bottle, on the admixture of sulphuric acid with chloroform, would evince the presence 
of too much alcohol or water. The want of discoloration from the contact of the 
two liquids shows the absence of empyreumatic oily matter; but a very slight dis- 
coloration might proceed from the alcohol present, and would not, therefore, be a 
material objection. A color bordering on that of madeira wine would imply an ob- 
jectionable amount of impurities. The volatile impurities are less volatile than 
chloroform, and would consequently be the last to escape on the evaporation of the 
liquid. Impure chloroform, therefore, leaves a foreign odor behind it when allowed to 
evaporate from the hand, and especially when from a porcelain plate, in the amount 
and manner indicated ; and if a specimen stand this test well, it may be considered as 
free from noxious volatile impurity. The slight foreign aroma without pungency, 
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which is given out under these circumstances, is of no injurious significance. It 
is stated that chloroform made from chloral may be distinguished from other chloro- 
form by its remaining colorless when the sulphuric acid test is employed, and by its 
leaving no aromatic residue when evaporated, evidences of its absolute purity. It 
has been claimed that this chloral chloroform does not undergo decomposition, but 
this has been proved not to be correct. (A. J. P., xlii. 409.) 

Medical Properties and Uses, Chloroform, when applied locally, is very irritant 
and produces decided pain, which may be followed by some numbness and local anees- 
thesia. Ifthe chloroform be prevented from evaporating, its prolonged contact with 
the skin is apt to produce blistering. Taken internally, it is absorbed and acts upon 
the general system. The rapidity of its absorption, and, to some extent, its general 
effects, depend upon the method in which it is administered. It is commonly ex- 
hibited by the mouth or by inhalation. ‘Taken into the stomach in doses of 15 to 
25 drops (0:24-0:38 C.c.), it induces only gastric symptoms, chiefly due to its irri- 
tant properties; but when there is excessive flatulence, colic, or gastralgia, it not 
only causes an increased peristalsis and expulsion of any flatus present, but evinces a 
distinct local narcotic influence by quieting pain and spasm. ‘Taken in doses of 1 
to 2 fluidrachms (3°75-7°5 C.c.), it produces a narcotism similar to that seen when 
it is administered by inhalation, the narcotism, however, developing and passing off 
much more slowly than in the latter case. Chloroform, as prepared by Mr. Guthrie, 
was used internally as early as 1832 by Professor Ives and Dr. Nathan B. Ives, of 
New Haven, in asthma, spasmodic cough, scarlet fever, and atonic quinsy, with favor- 
able results. (Silliman’s Journ., xxi. 406,407.) It was employed by Dr. Formby, 
of Liverpool, in hysteria, in 1838; by Mr. Tuson, of London, in cancer and neural- 
gic affections, in 1843; and by M. Guillot, of Paris, in asthma, in 1844. The first 
ease in which it was employed in inhalation is related by Professor Ives, of New 
Haven, under date of the 2d of Jan. 1832. The case was one of pulmonic disease, 
attended with general debility and difficult respiration, and was effectually relieved. 
(Silliman’s Journ., vol. xxi., Jan. 1832, p. 406.) In March, 1847, the action of 
the pure substance by inhalation was tried on the lower animals, by M. Flourens, 
and its effects on the spinal marrow described. In November of the same year, Dr. 
Simpson, of Edinburgh, after experimenting with a number of anesthetic agents in 
order to discover a substitute for ether, tried chloroform at the suggestion of Mr. 
Waldie, and, having found its effects favorable, brought it forward as a new rem- 
edy for pain, by inhalation in surgery and midwifery. The advantages which he 
conceived it to possess over ether were the smallness of the dose, its more prompt 
action, more agreeable effects, less tenacious odor, greater cheapness, and greater 
facility of exhibition. 

The usual effects produced by a full dose of chloroform, administered by inhala- 
tion, are the rapid production of coma, relaxation of the muscles, slow and often 
stertorous breathing, upturning of the eyes, and total insensibility to agents which 
ordinarily produce acute pain. The effect on the heart’s action is somewhat varia- 
ble, but the pulse is usually quickened, with a more or less marked loss of volume 
and firmness. Sometimes frothing of the mouth takes place, and, more rarely, con- 
vulsive twitches of the face and limbs. The insensibility is generally produced in 
one or two minutes, and usually continues for five or ten minutes; but the effect 
may be kept up for many hours, provided the inhalation be cautiously renewed from 
time to time. As a general rule, no recollection is retained of anything that oc- 
curred during the state of insensibility. In some cases sensibility is distinctly 
affected before consciousness, but the loss is rarely complete enough to be of any 
practical value; so that it is almost always necessary to produce unconsciousness 
before the surgeon can commence his operation. 

The dose of chloroform for inhalation is a fluidrachm (3°75 C.c.), equivalent to 
250 drops, or more, to be repeated in two minutes, if the desired effect should fail 
to be produced. The most convenient inhaler is a handkerchief, loosely twisted 
into the form of a bird’s nest, which, after having been imbued with the chloroform, 
is held to the mouth and nose. The use of this simple inhaler insures a due ad- 
mixture of atmospheric air with the vapor of the chloroform. The patient should 
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always be in the horizontal posture. The moment insensibility is produced, which 
should be brought on gradually, the inhalation should be suspended ; and, if con- 
sciousness return too soon, it should be cautiously renewed. In all cases an expe- 
rienced assistant should attend to the administration of the chloroform and to nothing 
else, watching the state of the respiration and pulse. The moment there is the least 
snoring or failure of the pulse, the vapor should be withdrawn. As shown by Claude 
Bernard, the hypodermic use of morphine greatly prolongs the anzesthesia caused by 
chloroform. Chloroform should not be administered to persons subject to epilepsy, 
affected with organic disease of the heart, or predisposed to syncope. Even with 
the greatest care, there is always danger in the anesthetic use of this agent. It is 
estimated (Med. Times and G'az., 1870; Pacific Med. Journ., June, 1869) that 
death occurs once in 3000 inhalations on an average. In very many fatal cases 
the operation has been a very trifling one, and death has occurred in the most robust, 
and in those who had previously taken the anesthetic without bad effects. The 
advantages which chloroform has over ether are in its greater rapidity of action, 
and in the fact that it is less prone to produce, as an after-effect, much nausea and 
vomiting. The greater safety of ether, however, more than counterbalances these ad- 
vantages, so that a large proportion of surgeons believe the use of chloroform unjusti- 
fiable, except under especial circumstances. The reason that ether is so much safer 
than chloroform lies not chiefly in the greater power of the latter agent, but in the 
fact that it is directly paralyzant to the heart, whilst ether is primarily stimulant to 
that viscus. Experiments show that in the lower animals the arterial pressure 
steadily falls during the administration of the chloroform, whilst under ether it 
rises, and clinical experience abundantly demonstrates that the effects of these agents 
upon the circulation in man and in the lower animals are identical. As chloroform 
accidents usually occur very suddenly, the patient should always be closely watched. 
In most instances a peculiar pallor of the face is the first evidence of danger. The 
remedies for the accident are placing the patient at an angle of 45°, with the head 
downward, or even completely inverting the person, cold air fanned upon the face, cold 
water poured upon the head, sinapisms to the feet, frictions and heat to the body 
and extremities, and ammonia to the nostrils. If respiration ceases, the tongue 
should be seized with the artery-forceps, and pulled forward from off the glottis, 
and artificial respiration vigorously performed. When the patient can swallow, 
strong alcoholic drinks may be given with advantage. Dr. Halfourd has proposed 
the injection of liq. ammonia into the veins, and it has been successfully practised 
in one or two cases; and if circumstances favor it, intravenous injections of the 
tincture of digitalis may be employed. Faradaic irritation of the body should 
also be practised, and in some cases faradization of the phrenic nerve has seemed 
to be of service. Sometimes chloroform produces unpleasant remote effects; such 
as abolition of smell, perversion of taste, and loss of tonicity in the bladder and 
rectum. ‘ 

In midwifery chloroform is believed to be safer than in surgery, and its use is 
very extensive. It certainly tends to increase the danger of post-partum hemor- 
rhage, but this tendency can be overcome by the administration of ergot after the 
head has come well down upon the perineum. It is frequently stated that no case 
of death has occurred from its administration during labor; but this appears to be 
a mistake. On account of its power of producing muscular relaxation, chloroform 
is frequently employed in general and local spasms. In setting fractured bones, 
in reducing dislocations or strangulated hernias, etc., the surgeon frequently employs 
it, and it is often used by the physician in hiccough, chorea, hooping-cough, hys- 
teria, the paroxysm of asthma, angina pectoris, biliary and nephritic colic, tetanus, 
poisoning from strychnine, hydrophobia, and the paroxysm of tic douloureux. In 
these cases it is superior to ether, when a very prompt action is desirable. 

As chloroform is powerfully sedative, and ether powerfully stimulant, it was very 
naturally supposed that, by combining them, the depressing effects of the former 
might be counteracted by the latter; but experience has not confirmed the sugges- 
tion of theory in this case; as fatal effects have several times followed the joint 
administration of the two anesthetics. This result may be in part explained by 
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the more rapid volatilization of the chloroform, which may cause it to reach the 
surface of absorption with comparatively little admixture of the ethereal vapor, as 
suggested by Mr. Robert Ellis. (Med. Times and G'az., March 9, 1867.) 

Locally, chloroform is employed as a very prompt, active counter-irritant and nar- 
cotic in neuralgia, colic, etc., and deep injections of it in the neighborhood of pain- 
ful nerve trunks have been practised by Dr. Roberts Bartholow with asserted good 
effects. 

M. Fournié has found that the vapor from a mixture of equal measures of glacial 

acetic acid and chloroform is even more effectual, as a local aneesthetic, than that of 
pure chloroform; producing complete insensibility of the skin in five minutes, if 
applied from a bottle heated simply by the hand. (P. J. Tr., 1862, p. 385.) 
- Chloroform may be gelatinized by agitating it with an equal weight of white of 
egg in the cold. In three hours it takes the gelatinous form. A stronger prepara- 
tion may be made by shaking together, in a bottle, four parts of chloroform and one 
of white of egg, and placing the mixture in water at 60° C. (140° F.). In four 
minutes the gelatinization is completed. relatinized chloroform may be applied to 
the skin, spread on linen, or by friction. 

Chloroform, in vapor, may be used as a topical application to the rectum. M. 
Ehrenreich employed it with success in tenesmus. A drachm may be vaporized by 
the heat of warm water from a bottle, fitted with a flexible tube, inserted into the 
bowel. It may be applied to the skin in the form of a vapor douche, according to 
the method of Dr. Hardy, of Dublin. (See Ranking’s Abstract, No. 19, p. 287.) 
Prof. Langenbeck, of Berlin, prefers chloroform to tincture of iodine, as an injec- 
tion for the radical cure of hydrocele. | 

When an overdose of chloroform is taken by the mouth, it is essential to empty 
the stomach by the pump or siphon tube, and then treat the case much as in serious 
narcosis from inhalation. In a case of suicide by swallowing chloroform, in which 
death took place in about thirty-four hours, the lining membrane of the larynx and 
trachea was found inflamed, the bronchi were loaded with a dirty-gray purulent fluid, 
the lungs were inflamed as in the first stage of pneumonia, and the brain and its 
membranes congested ; but these morbid appearances are not constant. 

In relation to the preparations, consisting of chloroform and alcohol, which have 
been used under the name of “ chloric ether,” the reader is referred to Spiritus 
Chloroformi.* 

Off. Prep. Mistura Chloroformi, U. S.; Spiritus Chloroformi; Tinctura Chloro- 
formi Composita, Br. 7 


CHLOROFORMUM VENALE. U.S. Commercial Chloroform. 
(CHLO-RO-FOR/MUM VE-NA!LE.) 

“A liquid containing at least 98 per cent. of Chloroform.’’ U.S. 

Chloroforme vénal, /’.; Kiufliches Chloroform, @. 

The employment of commercial chloroform should be restricted to preparations 
for external application, or as a solvent. “Commercial Chloroform has nearly the 
same sensible properties as Purified Chloroform (see Chloroformum Purificatum). 
Its sp. gr. should not be lower than 1-470. If1 C.c. be agitated with 20 O.c. of 
distilled water, the latter, when separated, should not render test-solution of nitrate 
of silver more than slightly turbid (limit of foreign chlorine compounds). When 
shaken with an equal volume of sulphuric acid, the subsiding, acid layer should not 
become quite black within twenty-four hours. A portion evaporated should leave 
no fixed residue.” U.S. 

Of. Prep. Chloroformum Purificatum, U. S.; Linimentum Chloroformi, J. S. 


* Chlorodyne. An empirical remedy under this name was first used in London, but is now 1n 
some of its imitations very largely employed in various parts of the world. Many formulas are ex- 
tant. The following has been extensively used in Philadelphia. Hydrochlorate of morphine 8 grains, 
water f3ss, hydrochloric acid f3ss, chloroform fJiss, tincture of cannabis Indica f3i, hydrocyanic 
acid, U.S. P., TPxii, alcohol f3ss, oil of peppermint T{Pij, oleoresin of capsicum Y¥Pi. The hydro- 
chlorate of morphine and water are heated in a flask with the hydrochloric acid until a clear solution 
is produced, then the other ingredients are mixed together, and when the first solution is cold the 
mixture added to it. This is a dangerous remedy, and should be used with great care in three to 
ten drop doses for an adult. 
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CHONDRUS. U.S. Irish Moss. 
(CHON'DRUS.) 


“ Chondrus crispus, Lyngbye, and Chondrus mammilosus, Greville. (Nat. Ord. 
Alger.)y’ U.S. 


Carrageen, P.G.; Caragahen, Fucus Crispus; Carragaheen, Mousse marine pertée, Fr.; Irlin- 
disches Moos, Perlmoos, Knorpeltang, G. 


Gen. Ch. Frond cartilaginous, dilating upwards into a flat, nerveless, dichoto- 
mously divided expansion, of a purplish or livid-red color. Fructification, sub- 
spherical capsules in the substance of the frond, rarely supported on little stalks, and 
containing a mass of minute free seeds. Greville. 

Chondrus crispus. Greville, Alg. Brit. 129, t.15; B. & T. 305.—Spherocoe- 
cus crispus. Agardh.—Fucus crispus. Linn. The Jrish moss, or carrageen as it is 
frequently called, consists of a flat, slender, cartilaginous frond, from two to twelve 
inches in length, dilated as it ascends until it becomes two or three lines in width, 
then repeatedly and dichotomously divided, with linear, wedge-shaped segments, and 
more or less curled up so as to diminish the apparent length. The capsules are 
somewhat hemispherical, and are imbedded in the disk of the frond. The plant 
grows upon rocks and stones on the coast of Hurope, and is especially abundant on 
the southern and western coasts of Ireland, where it is collected. It is also a native 
of the United States, and is said to be gathered largely on the southern sea-coast of 
Massachusetts, where it is partly torn from the rocks, and partly collected upon the 
beach, on which it is thrown up during storms. It is prepared for market by spread- 
ing it out high on the beach, to dry and bleach in the sun. (Aug. P. Melzar, Proc. 
A. P. Ass., 1860.) An elaborate account of the plant, its distribution on the sea- 
coast of Massachusetts, and of the mode of gathering and curing it, is given by 
Mr. G. Hubert Bates, of Scituate, Mass. (U. S. Agricultural Report, 1866; also 
A, J. P., 1868, p. 417.) 

When collected, it is washed and dried. In the fresh state it is of a purplish 
color, but, as found in the shops, is yellowish or yellowish white, with occasionally 
purplish portions. It is officinally described as ‘“ yellowish or white, horny, trans- 
lucent; many-forked; when softened in water, cartilaginous; segments flat, wedge- 
shaped, or linear ; at the apex emarginate or two-lobed ; it has a slight sea-weed odor, 
and a mucilaginous, somewhat saline taste. One part of it boiled for ten minutes 
with 30 parts of water, yields a solution which gelatinizes on cooling.” U.S. It 
swells in cold water, but does not dissolve. Boiling water dissolves a large pro- 
portion of it, and the solution, if sufficiently concentrated, gelatinizes on cooling. 
According to Feuchtwanger, it contains starch and pectin, with compounds of 
sulphur, chlorine, and bromine, and some oxalate of calcium. Herberger found 
79-1 per cent. of pectin, and 9:5 of mucus, with fatty matter, free acids, chlorides, 
etc., but neither iodine nor bromine. M. Dupasquier discovered in it both of 
these elements, which had generally escaped attention in consequence of their 
reaction, as soon as liberated, upon the sulphide of sodium resulting from the 
decomposition of the sulphate of sodium of the moss when charred. (Journ. de 
Pharm., 3e sér., iti. 113.) The pectin Pereira thought peculiar, and proposed to 
call carrageenin. It is distinguished from gum by affording, when dissolved 
in water, no precipitate with alcohol; from starch, by not becoming blue with 
tincture of iodine; from pectin, by yielding no precipitate with acetate of lead, 
and no mucic acid by the action of nitric acid. M. Ch. Blondeau gives the 
name of goémine to a substance obtained by boiling carrageen (yoémon, Fr.) for 
several hours in distilled water, and precipitating the mucilaginous liquid by 
alcohol. The precipitate, being redissolved in water, yields on evaporation thin, 
transparent, elastic plates, resembling ichthyocolla, which soften and swell up on 
contact with cold water. This substance, which is probably complex, is without 
smell or taste, neutral to test-paper, and dissolves completely in alkaline liquids. 
Blondeau’s analysis gave 21-80 per cent. of carbon, 4:87 of hydrogen, 21-36 of 
nitrogen, 2:51 of sulphur, and 49-46 of oxygen. Fliickiger, who analyzed this 
mucilage with care, found in it no sulphur, and only 0:88 per cent. of nitrogen. 
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The drug itself yielded not more than 1:012 per cent. of nitrogen. (Pharmaco- 
graphia, 2d ed., p. 748.)* 

Carrageen is nutritive and demulcent, and, being easy of digestion and not un- 
pleasant to the taste, forms a useful article of diet in cases in which the farinaceous 
preparations, such as tapioca, sago, barley, etc., are usually employed. It has been 
particularly recommended in chronic pectoral affections, scrofulous complaints, dys- 
entery, diarrhoea, and disorders of the kidneys and bladder. It may be used in the 
form of decoction, made by boiling a pint and a half of water with half an ounce 
of the moss down to apint. Sugar and lemon-juice may usually be added to improve 
the flavor. Milk may be substituted for water, when a more nutritious preparation 
is required. It is recommended to macerate the moss for about ten minutes in cold 
water before submitting it to decoction. Any unpleasant flavor that it may have 
acquired from the contact of foreign substances is thus removed. 


CHRYSAROBINUM. U.S. Chrysarobin. 
(CHRYS-A-RO-BI/NUM.) 


“A mixture of proximate principles, commonly misnamed Chrysophanic Acid, 
extracted from Goa-powder, a substance found deposited in the wood of the trunk 
of Andira Araroba. Aguiar. (at. Ord. Leguminosz, Papilionaceze.)” U.S. 

Goa Powder, Araroba, Poh di Bahia; Poudre de Goa, Fr.;’ Goa-Pulver, G. 

Chrysarobin, or Araroba, has long been used as a medicine in Brazil, and exported 
in considerable quantities to Portugal, whence it found its way through the Portu- 
guese colonies into Hastern commerce. In the Kast Indies it is usually known as 
Goa Powder. Indeed, the identity of the two powders was first proved in 1875 by 
Dr. J. F. Dasilva Lima. (P. J. Tr., v. 724, 801, 806.) 

Chrysarobin has been supposed to be yielded by certain lichens, but was shown by 
Dr. R. A. Monteiro to be obtained from a leguminous tree abundant in the forests 
of the Brazilian province of Bahia, which was referred by Mr. EK. M. Holmes to the 

enus Ceesalpinia, but which was determined by studies made in its native forests by 
Dr. J. M. de Aguiar to be an undescribed species of Andira. 

Andira Araroba, Aguiar, is a large tree, attaining a height of 100 feet, with a 
smooth trunk, and a spheroidal, not very bushy head. The wood is yellowish, with 
numerous longitudinal canals, besides abundant irregular interspaces or lacunee, in 
which the chrysarobin is found. (See P. J. Tr., ix. 755; x. 42, 814.) The oldest 
trees yield the largest amount of the powder; the parts containing it are finely 
chipped or scraped off. The workmen who procure it often suffer severely from 
irritation of the eyes and face. 

Properties. ‘A pale orange yellow, crystalline powder, permanent in the air, 
odorless and tasteless, almost insoluble in water, only slightly soluble in alcohol, 
readily soluble in ether and in boiling benzol. When heated to about 162° C. 
(323°6 F.), it melts, and may be partially sublimed. On ignition it is wholly dis- 
sipated. In solutions of alkalies it is soluble with a yellowish red or reddish yellow 
color, which is changed to red by passing air through the liquid. Sulphuric acid 
dissolves it with a deep blood-red color; on pouring the solution into water, the 
substance separates again unchanged.” U.S. As first obtained, chrysarobin is stated 
to be of a pale primrose yellow, but it rapidly darkens with age, so that in commerce 
it varies from a dull ochre color to a dark chocolate or maroon-brown. It is some- 
times a rather fine powder, but is usually more or less agglomerated, and not rarely 
contains fragments of woody tissue. Its taste is bitter. It is insoluble in water 
and most menstrua, but yields as much as 80 per cent. of its weight to solutions 
of caustic alkalies and to benzol. Attfield analyzed Goa powder, and found, along 
with 2 per cent. of resin, 5° per cent. of woody fibre, and 7 per. cent. of bitter 
extractive, 80 to 84 per cent. of what he considered to be chrysophaniec acid; but 
Liebermann and Siedler showed that this was not chrysopbanic acid at all, but 


* Most species of sea-weed contain a mucous substance analogous to, if not identical with, that of 
earrageen, but are not available for use on account of their disagreeable taste. In France the Gi- 
gartina aciculosus is said to be extensively sold as carrageen. (Dragendorff, Jahresb., 1874, p. 42.) 
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a substance easily convertible into the acid, which substance they called chrysarobin, 
and gave to it the formula C,,H,,O,. (A. J. P., 1879, p. 80.) 

Medical Uses. When taken internally in sufficient amount, chrysarobin acts 
as a decided gastro-intestinal irritant, producing large, very watery, brownish stools, 
and repeated vomiting, without much nausea. Dr. J. A. Thompson (NV. R., 1877, 
p- 167) states that it acts efficiently in doses of 20 to 25 grains (1°3-1:565 Gm.) for 
the adult, 10 grains (0°65 Gm.) for children 12 years of age, 6 grains (0°4 Gm.) for 
babies. He believes it to have practical value as affording a very prompt and efficient 
means of clearing out the whole primze viz, and of causing very large discharges of 
bile. It is, however, not probable that it will be used to any extent as an internal 
remedy. 

Chrysarobin has been long used in South America and India as a remedy in skin 
diseases, but the attention of the general profession was first called to it in 1874 by 
Sir Joseph Fayrer. It is at present used largely for the preparation of chrysophanic 
acid, in which all of its properties appear to reside, and is itself used to some extent 
in diseases of the skin. 


Of. Prep. Unguentum Chrysarobini. 
CIMICIFUGA. U.S. Cimicifuga. [Black Snakeroot. | 


(CIM-I-CIF/U-GA.) 

“The rhizome and rootlets of Cimicifuga racemosa. Elliott. (Nat. Ord. Ra- 
nunculaceze.”) U.S. 

Black Cohosh; Racine d’Actée 4 Grappes, Fr.; Schwarze Schlangenwurzel, G. 

Gen. Ch. Calyx four or five-leaved. Petals four to eight, deformed, thickish, 
sometimes wanting. Capsules one to five, oblong, many-seeded. Seeds squamose. 
Nuttall. 

Cimicifuga racemosa. Torrey, Flor. 219; Carson, [/lust. of Med. Bot. i. 9, pl. 3. 
—C. serpentaria. Pursh, Flor. Am. Sept. p. 372.—Actzxa racemosa. Willd. Sp. 
Plant. ii. 1139.—Macrotys racemosa. Haton’s Manual, p. 288; Bb. & 7.8. This 
is a tall stately plant, having a per- 3 
ennial root, and a simple herbaceous 
stem, which rises from four to eight 
feet in height. The leaves are large, 
and ternately decomposed, having 
oblong-ovate leaflets, incised and 
toothed at their edges. The flowers 
are small, white, and disposed in a 
long, terminal, wand-like raceme, 
with occasionally one or two shorter 
racemes near its base. The calyx is 
white, four-leaved, and deciduous; 
the petals are minute, and shorter 
than the stamens; the pistil consists RAN 
of an oval germ and sessile stigma. SAN 
The fruit is an ovate capsule con- 5 
taining numerous flat seeds. 

The black snakeroot, or cohosh as 
i. fa United States, sera Transverse section Metre ; pee showing five 
in shady or rocky woods from Canada 
to Florida, and flowering in June and July. The root is the part employed. 

Properties. The dried root consists of a thick, irregularly bent or contorted 
body or caudex, from one-third of an inch to an inch in thickness, often several 
inches in length, furnished with many slender radicles, and rendered exceedingly 
rough and jagged in appearance by the remains of the stems of successive years, 
which to the length of an inch or more are frequently attached to the root. It is 
officinally described as follows. ‘The rhizome is horizontal, hard, two inches (5 cm.) 
or more long, about one inch (25 mm.) thick, with numerous stout, upright or curved 
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branches, terminated by a cup-shaped scar, and with numerous, wiry, brittle, obtusely 
quadrangular rootlets, about one-twelfth of an inch (2 mm.) thick; the whole 
brownish-black, nearly inodorous, and having a bitter, acrid taste. Rhizome and 
branches have a smooth fracture, with a large pith, surrounded by numerous, sub- 
linear, whitish wood-rays, and a thin, firm bark. The rootlets break with a short 
fracture, have a thick bark, and contain a ligneous cord branching into about four 
rays.” U.S. The odor, though not strong, is peculiar and rather disagreeable, and 
is gradually lost by keeping. The root yields its virtues to boiling water. It was 
found by Mr. Tilghman, of Philadelphia, to contain gum, starch, sugar, resin, wax, 
fatty matter, tannic and gallic acids, a black coloring matter, a green coloring matter, 
lignin, and salts of potassa, lime, magnesia, and iron. (A. J. P., vi. 20.) It no doubt 
also contains, when fresh, a volatile principle, with which its virtues may be in some 
degree associated ; as we are confident that it is more efficacious in the recent state, 
than when long kept. In fact, Mr. George H. Davis, in a more recent analysis, has 
separated by distillation a small proportion of volatile oil, having decidedly the pecu- 
liar odor of the root. Mr. Davis also found, in addition to the principles above 
mentioned, albumen and extractive among the organic, and silica among the inor- 
ganic constituents. The sugar, moreover, noticed by him was of the uncrystallizable 
variety, and the resin of two kinds, one soluble in alcohol but not in ether, the other 
soluble in both these menstrua. (A. J. P., xxxiil. 396.) 

A crystallizable principle has been obtained from the root by Mr. T. Elwood Conard. 
After failing to obtain any volatile principle from the fresh root by distillation, he 
prepared a strong tincture of the root, treated this 
with the solution of subacetate of lead, which pre- 
cipitated resin, tannin, and coloring matters, then 
filtered, and precipitated the lead by sulphuretted 
hydrogen in excess, and allowed the tincture to evapo- 
rate spontaneously ; and, finally, having treated the 
residuary powder with benzin, afterwards washed it 
with water, dissolved it to saturation in strong alcohol, 
and treated the solution with alumina. The mixture 
was allowed to evaporate to a dry mass, which was 
nearly exhausted with alcohol. The solution, being 
allowed to evaporate, left behind a crystalline mass, 
somewhat resembling alum. This substance has little 
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Pe taste on account of its extreme insolubility in the 
Ler oS saliva; but in alcoholic solutions has very strongly 
2 Swe the acrid taste characteristic of the fresh root. The 
RST SS crystals are very soluble in cold, and more so in hot 

SES LI ARIS alcohol, soluble also in chloroform, and slightly in 

ere neuen ee Uly, ether. They are fusible and inflammable. They 


are neutral, possessing neither acid nor alkaline 
properties. Their effects on the system were not examined. (A. J. P., 1871, p. 151.) 
Medical Properties and Uses. The effects of cimicifuga in health have not 
been fully investigated. It undoubtedly exercises considerable influence over the 
nervous system, probably of a sedative character; but this influence, so far as our | 
observation has gone, is shown more in morbid states of that system than in health. 
Dr. Hildreth, of Ohio, found it, in large doses, to produce vertigo, impaired vision, 
nausea, and vomiting, and a reduction of the circulation; but from very large quan- 
tities he observed no alarming narcotic effects. Dr. N.S. Davis uniformly found it 
to lessen the force and frequency of the pulse, to soothe pain and allay irritability. 
(Trans. of Am. Med. Assoc.,i. 352.) Large doses of it will certainly produce marked 
nervous depression, with severe headache and often vertigo. Its common name was 
probably derived from its supposed power as an antidote to the bite of the rattle- 
snake. It was originally employed in domestic practice in rheumatism, dropsy, hys- 
teria, and various affections of the lungs, particularly those resembling consumption. 
The first published notice of its use in phthisis was by Dr. Thomas J. Garden, of 
Charlotte, Virginia. (Am. Med. Recorder, Oct. 1823.) 
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In ordinary chorea, cimicifuga is an efficient remedy. At one time it was em- 
ployed to a considerable extent in rheumatism, but at present is never used. 

It may be given in substance, decoction, tincture, or extract. The dose of the 
powder is from a scruple to a drachm (1:3-3-9 Gm.). The decoction has been 
much used, but is thought by some not to contain all the virtues of the root. An 
ounce of the bruised root may be boiled for a short time in a pint of water, and one 
or two fluidounces (30-60 C.c.) given for a dose. From half a pint to a pint of 
the decoction may be taken without inconvenience during the day. The tincture 
is officinally made in the proportion of twenty parts in one hundred of alcohol, 
and given in the dose of one or two fluidrachms (3°75-7°'5 C.c.). The fluid ex- 
tract when properly made from good root is, however, the best preparation. The 
dose of it is from a half to one fluidrachm (1:9-3°75 C.c.) three or four times a day 
in water. The practitioners calling themselves eclectics use, under the name of eimi- 
cifugin, or macrotin, an impure resin obtained by precipitating a saturated tincture 
of the root with water. It is given in the dose of a grain or two (0:065-0-13 Gm.). 
The names, however, are inappropriate, as they should be reserved for the pure active 
principle or principles when discovered. (See NV. J. Med. Reporter, viii. 247.) 

Off. Prep. Extractum Cimicifuge Fluidum, U. S.; Tinctura Cimicifugee, U. 8. 


CINCHONA. U.S. Cinchona. 
(CIN-GHO'NA.) 
“The bark of any species of Cinchona (Nat. Ord. Rubiacez, Cinchoneze), con- 


taining at least 3 per cent. of its peculiar alkaloids.” U.S. 
Syn. Peruvian Bark; Cinchona Bark. 


Varieties. 


CincHona Fuava. Yellow Cinchona. [ Calisaya Bark.| U.S. “The bark of 
the trunk of Cinchona Calisaya, Weddell. (Nat. Ord. Rubiacez, Cinchonez), con- 
taining at least 2 per cent. of quinine.” U.S. “ The bark of Cinchona Calisaya.” Br. 

Cinchone Flavee Cortex, Br.; Yellow Cinchona Bark. 

CincHona Rusra. Red Cinchona. [Red Bark.|] U.S. “The bark of the 
trunk of Cinchona succirubra, Pavon (Nat. Ord. Rubiacez, Cinchonee), containing 
at least 2 per cent. of quinine.” U.S. “The bark of Cinchona succirubra, Pavon.” 
Br. 

Cinchonze Rubre Cortex, Br.; Red Cinchona Bark. 

CincHon# PaLtuipm# Cortex. Br. Pale Cinchona Bark. “The bark of the 


Cinchona Condaminea, vars. chahuarguera, Pavon, and crispa, Tafalla.” Br. 
Quinquina, Fr.; China, Peruvianische Rinde, G.; China, Jt.; Quina, Sp. 


Botanical History. 


Though the Peruvian bark was introduced into Europe so early as 1640, it was 
not till the year 1737 that the plant producing it was known to naturalists. In that 
year La Condamine, on a journey to Lima, through the province of Loxa, had an 
opportunity of examining the tree, of which, upon his return, he published a descrip- 
tion in the Memoirs of the French Academy. Soon afterwards Linnzeus gave it 
the name of Cinchona officinalis, in honor of the Countess of Cinchon, who is said 
to have first taken the bark to Europe; but, in his description of the plant, he united 
the species discovered by La Condamine with C. pubescens, a specimen of which had 
been sent to him from Santa Fé de Bogota. For a long time it was not known that 
more than one species existed; and C. officinalis continued, till a comparatively re- 
cent period, to be recognized by the Pharmacopeeias as the only source of the Peru- 
vian bark of commerce. But a vast number of plants belonging to the Linnean 
genus Cinchona were in the course of time discovered ; and the list became at length so 
unwieldy and heterogeneous, that botanists were compelled to distribute the species 
into several groups, each constituting a distinct genus, and all associated in the natu- 
ral family of Cinchonaceze. Among these genera, the Cinchona is that which em- 
braces the true Peruvian bark trees, characterized by the production of the alkaloids, 
quinine, cinchonine, ete., as well as by certain botanical peculiarities, among which 
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the most distinctive is probably the dehiscence of the capsule from the base towards 
the apex, or from below upward. The new genera Hwostemma and Buena embrace 
species which have been, perhaps, most frequently referred to as Cinchonas ; but 
they are sufficiently characterized, the former by the projection of the stamens be- 
yond the corolla, a peculiarity which has given name to the genus, the latter by the 
different shape of the corolla, the separation of the calyx from the fruit at maturity, 
and the opening of the capsule from above downward. More recently Weddell has 
separated several generally admitted species from Cinchona, and instituted a new 
genus, which he proposes to name Cascarilla. This includes the former Cinchona 
magnifolia of Ruiz and Pavon (C. oblongifolia of Mutis), the C. stenocarpa of 
Lambert, the C. acutifolia of Ruiz and Pavon, the C. oblongifolia of Lambert, the 
O. macrocarpa of Vahl, and the C. cava of Pavon, which differ from the true Cin- 
chona in having the dehiscence of the capsules from the apex towards the base, or 
from above downward, and the barks of which contain neither of the alkaloids above 
referred to. (Weddell, Hist. Nat. des Quinquinas, p. 77.) With this brief pre- 
liminary notice, we shall proceed to consider the true Cinchonas. It may be proper, 
however, first to say, that the botanists who have personally observed these plants, 
besides La Condamine, of whom we have before spoken, are chiefly Joseph de Jussieu, 
who in the year 1739 explored the country about Loxa, and gathered specimens 
still existing in the cabinets of Europe; Mutis, who in 1772 discovered Cinchona 
trees in New Granada, and afterwards, aided by his pupil, Zea, made further investi- 
gations and discoveries in the same region; Ruiz and Pavon, who in 1777 began a 
course of botanical inquiries in the central portions of Lower Peru, and discovered 
several new species; Humboldt and Bonpland, who visited several of the Peruvian 
bark districts, and published the results of their observations after 1792; Poppig, 
who travelled in Peru so late as 1832, and published an account of his journey about 
the year 1835 ; and finally Weddell, whose researches in Bolivia are so well known, 
and have been so productive of valuable information in relation to the Calisaya bark. 

Gen. Ch. Calyx with a turbinate tube, and a persistent five-toothed limb. Corolla 
with a round tube, a five-parted limb, and oblong lobes valvate in estivation. Sta- 
mens with short filaments inserted into the middle of the tube, and linear anthers 
entirely closed. Stigma bifid, subclavate. Capsule ovate or oblong, somewhat fur- 
rowed on each side, bilocular, crowned with the calyx, septicidal-dehiscent, with the 
mericarps loosened from the base towards the apex, the introflexed part disjoined. 
Placentx elongated. Seeds numerous, erect, imbricated upward, compressed, winged, 
with a membranous margin, and a fleshy albumen.—The plants composing this genus 
are trees or shrubs. The leaves are opposite, upon short petioles with flat margins, 
and are attended with ovate or oblong, foliaceous, free, deciduous stipules. The 
flowers are terminal, in corymbose panicles, and of a white or purplish rose color. 
De Candolle. 

The genuine Cinchona trees are natives exclusively of South America.* In that 

* Transplanting of the Cinchona trees, and Cultivation in new Sites. For a long time after the 
discovery of the virtues of Peruvian bark, no attempt appears to have been made to transplant te 
other countries the trees which produced it. In 1737, La Condamine collected a large number of 
young plants, with a view of conveying them to Europe; but, after having descended the Amazon 
in safety for more than a thousand leagues, they were washed overboard, near the mouth of that 
river, from the boat containing them, and were all lost. After this failure, though the idea of trans- 
planting the Cinchonas was occasionally suggested, nothing was done until 1846-7, when Dr. Wed- 
dell, now celebrated for his successful exploration of the region of the Calisaya bark, sent some 
seeds to France, which were planted with success in the Jardin des Plantes, and thus supplied some 
of the conservatories of Europe with specimens of the plant. But the first successful effort, with 
a view to great practical results, was made in 1853, by the Dutch government, by whom Mr. Hass- 
karl, formerly superintendent of the Botanical Garden in Java, was sent to South America on this 
important mission. A number of young Cinchona plants were sent by him directly across the 
Pacific to Batavia, which they reached before the close of 1854. From these, and from seeds ob- 
tained from other sources, which were planted in the mountains of Java, in sites selected for their 
supposed conformity in climate with the native locality of the Cinchona, have sprung numerous 
plantations. 

Stimulated by the suggestions of Dr. Royle, and by the partial success of the Dutch, the Eng- 
lish government engaged, in 1859, the services of Mr. Clements B. Markham, who proceeded to 
Bolivia, in South America, and, after almost incredible hardships, arising partly from the nature 


of the country and partly from the jealousy of the native authorities, succeeded in collecting and 
transmitting to England upwards of 400 Calisaya plants. Most of these, however, were so much 
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continent, however, they are widely diffused, extending from the 19th degree of south 
latitude, considerably south of La Paz, in Bolivia, to the mountains of Santa Marta, 
or, according to Weddell, to the vicinity of Caracas, on the northern coast, in about 


injured, on their way from England to India, by the excessive heat of the Red Sea, that very few, 
on their arrival in Hindostan, had sufficient life remaining to grow when planted. Happily, the 
deficiency was supplied by seeds of C. Calisaya sent from Java, where they were produced, to Cal- 
cutta, at the request of the English Governor-General. (De Vrij, P. J. Tr., 1863, p. 440.) Whilst 
Mr. Markham was in Bolivia, other agents were collecting other species in Peru and Ecuador, 
whence seeds of the pale and red bark Cinchonas reached India, and, being planted in the selected 
sites, proved to be very productive. 

The sites selected for the Cinchona plantations were in the Neilgherry Hills, in Southern India, 
in the Presidency of Madras, at the junction of the East and West Ghauts, near the Sanitary 
Station of Ootacamund, at heights varying from 5000 to 7450 feet above the sea. These positions 
unite the peculiar characters of the native region of the Cinchonas in the Andes, not only as 
regards elevation and latitude, but also as to atmospheric moisture, an excess of which, for the 
greater portion of the year, seems essential to the perfection of these trees. But, though a certain 
excess of atmospheric moisture is necessary, yet the trees do not grow well in a wet soil, as Mr. 
Cross, who personally inspected the region in the Andes where the best barks are obtained, found 
the Cinchona plants only on the dry slopes, and never on wet ground. He remarked, moreover, 
that constant dampness of the atmosphere is unfavorable, as a certain amount of dry weather is 
necessary for the ripening of the capsules. In regard to the temperature, which is about the same 
throughout the year, he observed that during the hottest days the thermometer rose to 59° or 60° F., 
falling to 46° or 48° F. at night; but at the upper limit it ranged, during the day, from 46° to 48°, 
and at night fell to 35° or 36° F. (A. J. P., 1867, p. 161.) 

Besides the Neilgherry Hills, other sites were selected for experimental plantations; and, since 
the first introduction of the Cinchona trees, their culture has been extended to various points from 
Hakgalla, in the island of Ceylon, to the Himalaya Mountains; as in the Wynaad, the Coorg, the 
hills of Travancore, and especially at Peermede in the Presidency of Madras; in Sikkim and Dar- 
jeeling in the Presidency of Bengal ; at Lingmulla in the Presidency of Bombay ; and in the valley 
of Kangra in the Punjab; from the southern to the northern extremity of British India, The cul- 
ture has especially flourished in Ceylon; in 1877, Mr. MacMillan estimated the number of trees at 
7,000,000. 

Besides the general fact of the success of the culture, other results, as unexpected as they are 
important, have been obtained within the last few years. It was ascertained at an early period, 
that the productiveness of these plants in alkaloids had not been diminished by transplanting; 
it is now known that this productiveness has in fact been very considerably increased. Another 
highly important result is the discovery by Mr. MacIvor, that the yield in alkaloids is greatly aug- 
mented by a certain treatment of the trees. It had been noticed that the cinchona alkaloids, 
especially in any other form than that of sulphate, were apt, on exposure to the direct light of the 
sun, to become reddened by the generation of coloring matter, at the expense of the alkaloid. It 
was a very natural inference that a similar change might take place in the living plant, as a con- 
sequence of which the proportion of alkaloids they were capable of producing, might be greatly 
diminished. To obviate this presumed effect, Mr. MacIvor was induced to make the experiment 
of covering the stems of the growing trees with a layer of moss, so as completely to protect the 
bark against the influence of sunlight. The result was favorable beyond all expectation ; and the 
yield of the bark thus protected in alkaloids is said to be doubled, tripled, or increased even in 
larger proportion. A tree can thus be made continuously productive; for if a slip is removed 
longitudinally from the trunk, from top to bottom, by covering the decorticated portion with moss, 
the bark is renewed, at least as rich as previously in the alkaloids, while from time to time other 
strips may be taken, till the whole of the old bark is removed, and the new ready for removal by a 
repetition of the same process; and the tree is thus preserved indefinitely, probably for the whole 
normal length of its life. The practical difficulty with the process is that it requires skilled work- 
men, not always attainable, and hence the “coppicing system” still largely prevails in India. 
Under it the trees are cut down, not too close to the ground, when young shoots put up abun- 
dantly. It has been experimentally found best to allow only two of these shoots to remain, and that 
the bark contains the maximum of alkaloid in the eighth year of growth. } 

A very important result of the culture in India has been the appearance of hybrids. One which 
has received the name of C. angustifolia has been found to contain in its bark 11 per cent. of alka- 
loids, whilst a second form, believed to be a cross between C. officinalis and C. Calisaya, has been 
called C. pubescens and yielded a bark containing 12-2 per cent. of alkaloids. The culture of bark 
in India may be considered as fully established, although Markham affirms that the greed for im- 
mediate results has been disastrous and that the plantations are not in as good condition as for- 
merly. The total yield of bark by Ceylon and India for the season of 1879 and 1880 was 1,172,060 
pounds. The quality of the bark seems to be superior to that of South America, whilst the finan- 
cial success has been such that 70 per cent. a year is said to be sometimes returned, and Mr. Mark- 
ham affirms that the plantations have entirely paid for themselves, principal and interest. (For 
further information in regard to the culture of Cinchonas in India, see Peruvian Bark, by C. R. 
Markham. London, John Murray, 1880; also P. J. Tr., xi. 244.) ' ‘ 

Owing to the worthlessness of many of the species of Cinchona first introduced into Java, the 
Dutch have reaped success more slowly than the English; but by destroying the progeny of the 
first imports and introducing from India other more valuable species the Java plantations have at 
last been made to flourish, and in 1879 and 1880 yielded 70,088 pounds of good bark. Attempts 
have also been made to introduce the new culture into the West India island of Jamaica. Various 
special difficulties have environed the attempts at Cinchona culture in Jamaica; thus, in 1874, 
60,000 trees were destroyed by a hurricane. Nevertheless, progress has been made, and about 
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the 10th degree of north latitude. They follow, in this distance, the circuitous 
course of the great mountain ranges, and for the most part occupy the eastern slope 
of the second range of the Cordilleras. Those which yield the bark of commerce 
grow at various elevations upon the Andes, seldom less than 4000 feet above the sea, 
and require a temperature considerably lower than that which usually prevails in 
tropical countries. 

There has been much difficulty in properly arranging the species of Cinchona. 
One source of the difficulty is the varying shape of the leaves of the same species, 
according to the degree of elevation upon the mountainous declivities, to the severity 
or mildness of the climate, the greater or less humidity of the soil, and to various 
circumstances in the growth of individual plants. Hven the same tree often produces 
foliage of a diversified character ; and a person, not aware of this fact, might be led 
to imagine that he had discovered different species from an examination of the leaves 
from one and the same branch. The fructification partakes, to a certain extent, of 
the same varying character. Lambert, in his “J/lustration of the genus Cinchona,” 
published in 1821, after admitting with Humboldt the identity of several varieties 
which had received specific names from other botanists, described nineteen species. 
De Candolle enumerated only sixteen. Lindley admits twenty-one known species, 
and five doubtful. Weddell describes twenty-one species, including eight new ones 
of his own, and two doubtful, and excluding several before admitted by other writers, 
which he joins to his new genus Cascarilla. (For further information, see foot-note 

. 430.) | 

: Until recently, it was impossible to decide from which species of Cinchona the 
several varieties of bark were respectively derived. The former references of the 
yellow bark to C. cordifolia, of the pale to C. lancifolia, and of the red to C. ob- 
longifolia, have been very properly abandoned in all the Pharmacopeeias. It is now 
universally admitted that the officinal barks, known in the market by these titles, 
are not the product of the species mentioned. It is stated by Humboldt that the 
property of curing agues belongs to the barks of all the Cinchonas with hairy and 
wooily blossoms, and to these alone. All those with smooth corollas belong to’ the 
genus Cascarilla of Weddell. Within a few years much light has been thrown upon 
the botanical history of the different varieties of bark, and at present most if not all 
of the valuable varieties can be traced to their sources. The following species are 
acknowledged by the Pharmacopeeia of the United States. 

1. Cinchona Calisaya. Weddell, Hist. Nat. des Quinquinas, p. 30, t.3. This is 
a lofty tree, with a trunk often two feet or more in diameter, and a summit usually 
rising above the other trees of the forest. The leaves are petiolate, oblong or lanceo- 
late-obovate, from three to six inches long and one or two in breadth, obtuse, acute 
or slightly attenuated at the base, softish, above smooth, of a velvety aspect, and 
obscurely green, beneath smooth and of a pale emerald hue, with scrobiculi at the 
axils of the veins, but scarcely visible on the upper surface. The stipules are about 
as long as the petioles, oblong, very obtuse, and very smooth. The flowers are in 
ovate or subcorymbose panicles. The calyx is pubescent, with a cup-shaped limb, 
and short triangular teeth ; the corolla is rose-colored, with a cylindrical tube about 
four lines long, and a laciniate limb fringed at the edges; the stamina are concealed 
in the tube, with anthers more than twice as long as the filaments. The fruit is an 
ovate capsule scarcely as long as the flower, enclosing elliptical lanceolate seeds, the 
margin of which is irregularly toothed, with a fimbriated appearance. The tree 


21,000 pounds of the bark found its way from Jamaica to the London market in ‘the season of 
1879-80. 

The French have been less successful than the Dutch and English. The first plants taken by 
Weddell from Peru to Paris all perished. Subsequently trials have been made in the Isle of 
Bourbon, and at Guadeloupe, but with what final results we do not know. In Algiers, where sit- 
uations believed to be suitable were selected for plantations among the mountains, no satisfactory 
results have yet beenattained. The Brazilians have had somewhat better success near Rio Janeiro, 
and it is said that plants have been introduced into the Azores, which are growing well. (Soubeiran, 
Journ. de Pharm., Feb, 1868, p. 139.) 

In Bolivia the cultivation of Cinchosa has also been entered upon extensively, and in 1881 cul- 
tivated South American red bark containing nearly 3 per cent. of quinine was offered in the London 
market, with small amounts of yellow bark of similar origin. 
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srows in the forests, upon the declivities of the Andes, at the height of 6000 or 7000 
feet above the ocean, in Bolivia and the southernmost part of Peru. 

A variety of this species, described by Weddell under the name of Josephiana, 
is a mere shrub, not more than twelve feet high, with a slender stem, erect branches, 
and a strongly adherent bark. This variety is found in some places covering ex- 
tensive surfaces destitute of forest trees. Weddell supposes that these tracts had 
once been covered with forests, which, having been destroyed by fires, have been 
succeeded by this stunted growth springing from the roots, and prevented from re- 
ceiving its full development by the want of protection from other trees. 

Mr. Markham states that the natives recognize three varieties of the Calisaya: 1. 
Calisaya amarilla or fina (a. vera of Weddell); 2. C. morada (C. Boliviana, 
Wedd.) ; and 3. C. verde or alta, a very. large tree, growing lower in the valley than 
the other varieties, and distinguished by having the veins of the leaves never purple, 
but always green. (4. J. P., 1866, p. 422.) By the discovery of this species, the 
long unsettled point of the botanical source of Calisaya bark has been determined. 
The immense consumption of that bark, and the wasteful methods pursued by the 
bark-gatherers, have caused the rapid destruction of the tree ; and many years ago it 
had disappeared from the neighborhood of inhabited places, except in the form of a 
shrub. Weddell was compelled to make long journeys on foot through the forests, 
by paths scarcely opened, before he could get a sight of the tree in its full vigor. 

2. Cinchona Condaminea. Humb. and Bonpl. Plant. Equin. i. p. 33, t. 10 ; Lind- 
ley, Flor. Med. 414; Carson, Jdlust. of Med. Bot. i. 53, pl. 45.—Cinchona offici- 
nalis. Linn.; Hooker, Bot. Mag. t. 5364. This tree, when full grown, has a stem 
about eighteen feet high and a foot in thickness, with opposite branches, of which 
the lower are horizontal, and the higher rise at their extremities. The bark of the 
trunk yields when wounded a bitter astringent juice. The leaves are of variable 
shape, but generally ovate-lanceolate, about four inches in length by less than two 
in breadth, smooth and scrobiculate at the axils of the veins beneath. The flowers 
are in axillary, downy, corymbose panicles. The tree grows on the declivities of the 
mountains, at an elevation of from about a mile to a mile and a half, and in a mean 
temperature of 67° F. It was seen by Humboldt and Bonpland in the neighbor- 
hood of Loxa, and is said also to grow near Guancabamba and Ayavaca in Pera. 
It is now admitted to be the source of the crown bark of Loxa. Weddell con- 
siders as varieties of this species, though with some hesitation, as he has never seen 
them alive, the following: 1, Candolli (C. macrocalyx of Pavon and De Candolle) ; 
2, lucumefolia (C. lucumefolia of Pavon and Lindley) ; 3, dancifolia (C. lancifolia 
of Mutis), hereafter referred to as a distinct species; and, 4, Pitayensis, growing 
in New Granada.* The last mentioned variety has subsequently been raised by 
Weddell to the rank of a distinct species. 

3. C. micrantha. Ruiz and Pavon, FV. Perww. ii. 52, t. 194; Lindley, Flor. Med. 
412; Carson, [llust. of Med. Bot. i. 52, pl. 44. This isa large tree, forty feet high, 


% Botanists seem disposed to return to the old Linnzean designation of this species, Cinchona 
officinalis, of which three varieties are recognized, under the names of Bonplandiana, Uritusinga, 
and Crespilla, all yielding the crown barks. Of these the Bonplandiana seems to have been most 
successfully transplanted, as upwards of 750,000 are now growing in the plantations of British 
India. (Broughton.) The varieties of this species seem to flourish best at a greater elevation than 
the 0. succirubra, growing at heights from 5500 or 6000 feet even to 8350 feet above the level of the 
sea. The effect of the moss in increasing the productiveness of this species in alkaloids has been 
highly satisfactory. (Markham.) Instead, however, of cinchonine being the prominent alkaloid of 
this species, as in the pale barks of Loxa, the quinine has been found most abundant in the Indian 
bark, and, though the former alkaloid is generally present, yet it is usually in small proportion. 
Indeed, Mr. Broughton states that the trees of the variety Bonplandiana yield a bark nearly equal 
to the fine Calisaya bark of Bolivia, and superior in some respects for manufacturing purposes to 
the richer red barks, as it yields its alkaloids more readily in a free state, in consequence of the 
smaller amount of resin and coloring matter contained in it. The following results were obtained 
by Mr. Broughton in the chemical examination of the bark of this species. The dried bark of the 
trunk yielded altogether in alkaloids (hydrated) 3°6 per cent., of which 2°8 per cent. was quinine 
(or of alkaloid soluble in ether), and only 0°8 per cent. was of cinchonine and cinchonidine jointly ; 
and 2°8 per cent. of crystallized sulphate of quinine was obtained. Another specimen was even 
more productive, yielding 3°0 per cent. of quinine. The bark of the same species, which had been 
renewed in six months under the mossing process, gave a total of alkaloids (hydrated) 6°8 per 
cent., of which 4°8 was of quinine, and 2°0 of cinchonine and cinchonidine jointly ; and 4:1 per 
cent. of crystallized sulphate of quinine was obtained. (P. J. 7’r., 1867, p. 241.) 
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with oblong leaves, from four to twelve inches in length and from two to six in 
breadth, scarcely acute, smooth, shining on the upper surface, and scrobiculate at 
the axils of the veins beneath. The flowers are in terminal, loose leafless panicles, and 
are smaller than those of any other species except C. lancifolia. (Lindley.) The 
tree grows, according to Ruiz and Pavon, in the mountains near Chicoplaya, Mon- 
zon, and Puebla de San Antonio, according to Poppig, at Cuchero, and, according to 
Weddell, in the Peruvian province of Carabaya, and in Bolivia. Ruiz states that its 
bark is always mixed with that sent into the market from the provinces of Pana- 
tahuas, Huamilies, and Huanuco. The Edinburgh and Dublin Colleges ascribed to it 
the cinchona cinerea, the gray or silver bark of the British commerce ; and the U.S. 
Pharmacopoeia recognizes it as one of the sources of pale bark, as it undoubtedly is. 

Oinchona succirubra, Pavon, which was officinally recognized in the U.S. Phar- 
macopeeia of 1870, and, as the source of the genuine red bark, is scarcely less im- 
portant than either of the preceding, has, within a few years, acquired additional 
value from the great success with which it has been propagated in the Highlands of 
Hindostan. 

4. C. succirubra. Pavon, MS.; Howard, Pharm. Journ. and Trans., Oct. 1856, 
p. 209, with a figure—C. ovata, var. erythroderma. Weddell, Hist. Nat. des 
Quinquinas, p. 60. This species has been satisfactorily ascertained to produce the 
proper officinal red bark, the origin of which remained so long unknown, or at least 
undetermined. The name of (@ succirubra originated with Pavon, having been ap- 
plied by him, in an unpublished manuscript, to an undescribed species yielding the 
bark called cinchona colorada de Huaranda, which has been shown to be identical 
with officinal red bark ; while a specimen of the plant itself, in the collection of 
Ruiz and Pavon at Kew, upon examination by Mr. J. E. Howard, of London, proved 
to correspond exactly with a specimen of the red bark tree which that gentleman had 
received from South America. The same plant was described by Weddell, in his 
Natural History of the Cinchonas, as a variety of C. ovata, under the designation 
of Cinchona ovata, var. erythroderma, and was conjectured by him to be the source 
of red bark, though he did not at the time feel justified in giving a decided opinion. 
This point, however, having been subsequently determined, and the plant elevated 
to the dignity of a new species, Mr. Howard proposed at first to name it Cinchona 
erythroderma, not only from courtesy to Dr. Weddell, but also from the appropri- 
ateness of the name itself, implying the redness of the bark ; but Pavon’s name of 
succirubra was afterwards preferred on the ground of priority, being itself also (red- 
juiced) expressive of a quality of the tree. This species is, when full-grown, of 
great magnitude; but almost all the older trees have been destroyed, and few now 
remain with a stem so much as a foot in diameter. The branches have a silvery 
epidermis, corresponding with that of the red bark in quills as often seen in the 
market. The leaves are ovate, varying greatly in size, often as much as nine inches by 
six, narrowing towards the base, somewhat membranaceous, pubescent beneath, and 
green on both sides. The tree inhabits a region in the present republic of Ecuador, on 
the western slope of Chimborazo, the seaport of which is the town of Guayaquil.* 

* Botanists at present (1882) are far from being in concord in regard to the species of the genus 
Cinchona. As previously mentioned, the experiments made in India have shown that the trees have 
a remarkable tendency to hybridize, and Kuntze, as the result of studies made in the India plan- 
tations, has concluded that there are but four true species, namely, C. Weddelliana, Kuntze, nearly 
answering to C. Calisaya, Weddell; C. Paviana, Kuntze, including (C. micrantha, Ruiz and Pavon, 
with various allied forms; C. Howardiana, Kuntze, including C. succirubra, Pavon, and other 
species of various authors ; and C. Pahudiana, Howard. (Cinchona, Arten, Hybriden, und Cultur der 
Chininbiume, Leipzig, 1878.) The conspectus on p. 431 of the principal species of Cinchona is 
taken from the Pharmacographia. It seems to represent more nearly, as well as more concisely, 
the present state of our knowledge than does much of the matter in previous editions of the United 


States Dispensatory, and is consequently substituted for the latter. 
Markham in his recent work gives the following synopsis of the valuable species. 


I. C. officinalis, var. a. Condaminea, 
8. Bonplandia, + yielding crown bark. 


y. Crispa, 
II. C. succirubra, Pavon, yielding red bark. IV. C. nitida, 
III. C. pitayensis, C. micrantha, | sitang gray bark. 
C. lancifolia, | sitting colombian bark. C. Peruviana, 
C. cordifolia, V. C. Calisaya, yielding yellow bark. 


431 


Cinchona. 


PART I. 


Conspectus of the Principal Species of Cinchona. 
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Loxa or Crown Bark, Pale Bark. 
Ashy Crown Bark. The sub-species ©. Palton affords an important sort called Palton 
Bark much used in the manufacture of quinine. 


Ecuador (Loxa)...| India, Ceylon, Java. 


POY occ ee orev al neals euiea eodcansuccesaenase 


Ecuador, Peru. 


POE inesecersccee=s see Carthagena Bark, confounded with Palton Bark, but is not so good. 


Columbian Bark. Imported in large quantities for manufacture of quinine. The soft 
Columbian Bark is produced by Howard’s var. oblonga. 
A poor bark, but not now imported. 
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India. 
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New Granada 
(Popayan) | 
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New Granada...... 


India......cee0eeeeeees| Pitayo Bark. Very valuable; used by makers of quinine ;;it is the chief source of quinidine. 


Bark unknown, probably valueless. 
Bark not in commerce, contains only aricine. 





Bark not collected. 
A poor bark, yet of handsome appearance ; propagation of tree discontinued. 
Bark not collected. 

Bark not known as a distinct sort. 

Do. 

False Loxa Bark, Jaen Bark. 








A very bad bark. 


_An inferior bark, mixed with Calisaya. : 
Bark formerly known as Red Cusco Bark or Santa Ana Bark. 
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Gray Bark, Huanuco or Lima Bark. Chiefly consumed on the Continent. 





Calisaya Bark, Bolivian Bark, Yellow Bark. The tree exists under many varieties, bark 


also very variable. 
Carabaya Bark. Bark scarcely now imported. C. euneura, Miq. (flower and fruit un- 


known), may perhaps be this species. 


India, Ceylon, Java, 


Peru, Bolivia... { Jamaica, Mexico. 
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Peru (Huamalics)|.....-eseeeeereeseeeeeees| Huamalies Bark. Not now imported. 
Peru, Bolivia......| .+--+ sees 00+ ..| Bark, a kind of light Calisaya. 


India, _Cey a Red Bark. Largely cultivated in British India. 


Java, Jamaica. 
ndia (?), Java (?)...| Inferior Brown and Gray Barks. 
Columbian Bark (in part). Tree exists under many varieties; bark of some used in 
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Ecuador, Peru, Arica Bark (Cusco Bark from var. Pelletieriana). Some of the varieties contain aricine. 
Bolivia. \ ae hes SR 7 C. caloptera, Miq., is probably a var. of this species. 
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Bark unknown in commerce. 
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Commercial EMistory. 


For more than a century after Peruvian bark came into use, it was procured almost 
exclusively from the neighborhood of Loxa. In a memoir published in 1738, 
La Condamine speaks of the bark of Rhiobambo, Cuenca, Ayavaca, and Jaen de 
Bracomoros. Of these places, the first two, together with Loxa, lie within the 
ancient kingdom of Quito, at the southern extremity; the others are in the same 
vicinity, within the borders of Peru. The drug was shipped chiefly at Payta, whence 
it was carried to Spain, and thence spread over Hurope. Beyond the limits above 
mentioned, the Cinchona was not supposed to exist, till, in the year 1753, a gentle- | 
man of Loxa discovered it, while on a journey to Santa Fé de Bogota, in numerous 
situations along his route, wherever, in fact, the elevation of the country was equal 
to that of Loxa, or about 6500 feet above the level of the sea. This discovery ex- 
tended through Quito into New Granada, as far as two degrees and a half north of 
the equator. But no practical advantage was derived from it; and the information 
lay buried in the archives of the viceroyalty, till subsequent events brought it to 
light. To Mutis belongs the credit of making known the existence of the Cinchona 
in New Granada. He first discovered it in the neighborhood of Bogota, in 1772. 
A botanical expedition was afterwards organized by the Spanish ¢g covernment, with 
the view of exploring this part of their dominions, and the direction was given to 
Mutis. Its researches eventuated in the discovery of several species of Cinchona in 
New Granada; and a commerce in the bark soon commenced, which was carried on 
through the ports of Carthagena and Santa Martha. 

To these sources another was added about the same time (1776), by the dis- 
covery of the Cinchona in the centre of Peru, in the mountainous region about the 
city of Huanuco, which lies on the eastern declivity of the Andes, northeast of 
Lima, at least six degrees south of the province of Loxa. To explore this new 
locality, another botanical expedition was set on foot, at the head of which were 
Ruiz and Pavon, the distinguished authors of the Flora Peruviana. These bota- 
nists spent several years in that region, during which time they discovered numerous 
species. Lima became the entrepot for the barks collected around Huanuco; and 
hence probably originated the name of Lima bark, so often conferred, in common 
language, not only upon the varieties received through that city, but also upon the 
medicine generally. 

Soon after the last-mentioned discovery, two additional localities of the civenens 
were found; one at the northern extremity of the continent near Santa Martha,* the 
other very far to the south, in the provinces of La Paz and Cochabamba, then within 
the viceroyalty of Buenos Ayres, now in the republic of Bolivia. These latter 
places became the source of an abundant supply of excellent bark, which received 
the name of Calisaya. It was sent partly to the ports on the Pacific, partly to 
Buenos Ayres. 

The consequence of these discoveries was a vast increase in the supply of bark, 
which was now shipped from the ports of Guayaquil, Payta, Lima, Arica, Buenos 
Ayres, Carthagena, and Santa Martha. At the same time the average quality was 
probably deteriorated ; for, though many of the new varieties were possessed of ~ 
excellent properties, yet equal care in superintending the collection and assorting of 
the bark could scarcely be exercised in a field so much more extended. The varie- 
ties now poured into the market soon became so numerous as to burden the memory 
if not to defy the discrimination of the druggist; and the best pharmacologists 
found themselves at a loss to discover any permanent peculiarities which might serve 
as the basis of a proper and useful classification. This perplexity has continued 
more or less to the present time; though the discovery of the alkaloidal principles has 
presented a ground of distinction before unknown. ‘The restrictions upon the com- 


* In relation to this locality of the Cinchonas, we are informed that Dr. Ernst, President of 
a Scientific Society of Caracas, in an excursion from that place, discovered on the slopes of 
several mountains, groups of the Cinchona cordifolia, var. rotundifolia, Weddell, C. rotundifolia 
of Pavon, at the height of 4500 feet above the sea. The bark of this tree is said to be the variety 
known in commerce as the Ashy Crown bark, one of the Loxa barks. The bark was found to con- 
tain 0°5 per cent. of quinine, and 0°67 of cinchonine. (A.J. P., 1870, p. 449.) 
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merce of South America, by directing the trade into irregular channels, had also a 
tendency to deteriorate the character of the drug. Little attention was paid to a 
proper assortment of the several varieties; and not only were the best barks mixed 
with those of inferior species and less careful preparation, but the products of other 
trees, bearing no resemblance to the Cinchona, were sometimes added, having been 
artificially prepared so as to deceive a careless observer. The markets of this country 
were peculiarly ill-furnished. The supplies, being derived chiefly, by means of a 
contraband trade, from Carthagena and other ports on the Spanish Main, or indirectly 
through the Havana, were necessarily of an inferior character ; and most of the good 
bark which reached us was imported by our druggists from London, whither it was 
sent from Cadiz. A great change, however, in this respect, took place after the ports 
on the Pacific were opened to our commerce. The best kinds of bark were thus 
rendered directly accessible to us; and the trash which formerly glutted our markets 
is now in great measure excluded. Our ships trading to the Pacific run along the 
American coast from Valparaiso to Guayaquil, stopping at the intermediate ports of 
Coquimbo, Copiapo, Arica, Callao, Truxillo, ete., from all which they probably re- 
ceive supplies. Much good bark has of late also been imported from Carthagena, 
and other ports of the Caribbean Sea, being brought down the Magdalena River from 
the mountainous regions of New Granada; and, since the completion of the railroad 
across the Isthmus, large quantities reach this country by way of Panama, to which 
place they are brought chiefly from the Pacific ports of Buenaventura and Guay- 
aquil. An additional source of supply has recently been opened through the Ama- 
zon; a considerable quantity of bark having been taken to the London market from 
the port of Para, in Brazil, brought down that river, probably, from the Peruvian 
province of Huanuco. According to Mr. Howard, the bark thus obtained is of in- 
ferior quality, yielding but a small proportion of alkaloids. (P. J. Tr., Dec. 1863, 
. 248.)* 

: The Palin who collect the bark are called in South America Cascarilleros. 
Considerable experience and judgment are requisite to render an individual well 
qualified for this business. He must not only be able to distinguish the trees which 
produce good bark from those less esteemed, but must also know the proper season 
and age at which a branch should be decorticated, and the marks by which the effi- 
ciency or inefficiency of any particular product is indicated. The bark gatherers 
begin their work with the setting in of the dry season in May. Sometimes they 
first cut down the tree, and afterwards strip off the bark from the branches; in other 
instances they decorticate the tree while standing. The former plan is said to be 
the most economical; as, when the tree is cut down, the stump pushes up shoots 
which in the course of time become fit for decortication, while, if deprived of its 
bark, the whole plant perishes. The operator separates the bark by making a longi- 
tudinal incision with a sharp knife through its whole thickness, and then forcing it 
off from the branch with the back of the instrument. Other means are resorted to, 
when the trunk or larger limbs are decorticated. According to Poppig, the bark is 
not separated until three or four days after the tree is felled. It must then be speedily 
dried, as otherwise it becomes deteriorated. For this purpose it is taken out of the 
woods into some open place, where it is exposed to the sun. In drying it rolls up, 
or becomes quilled; and the degree to which this effect takes place is proportionate 
directly to the thinness of the bark, and inversely to the age of the branch from 
which it was derived. In packing the bark for exportation, it often happens that 
several different kinds are introduced in the same case. The packages are, in com- 
mercial language, called seroons. As found in this market they are usually covered 
with a case of thick and stiff ox-hide, lined within by a very coarse cloth, apparently 
woven out of some kind of grass. 

The Cinchona forests, being in very thinly inhabited districts, do not, for the 
most part, belong to individuals, but are open to the enterprise of all who choose to 
engage in the collection of the bark. The consequence is, that the operations are 


#* An interesting history of the commerce in the Cinchona barks, by Dr. H. A. Weddell, will be 
found in the A. J. P. (xxvi. 539, Nov. 1854), originally from his Voyages dans le Nord de la Bolivie, 
Paris, 1853. 
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carried on without reference to the future condition of this important interest; and 
the most wasteful modes of proceeding are often adopted. , 

The bitterness of the Cinchona is not confined to its bark. The leaves and flowers 
also have this property, which in the former is associated with acidity, in the latter 
with a delicious aroma, which renders the air fragrant in neighborhoods where the 
trees abound. The wood is nearly tasteless; but the bark of the root has the same 
virtues as that of the trunk.* 

It was at one time supposed that the leaves might have sufficient of the active 
principles of the bark to justify their use in medicine ; but, though they have proved 
useful as a tonic, experiment has not shown them to be possessed of decided anti- 
periodic powers, and, on chemical examination, they have yielded but a small pro- 
portion of the characteristic alkaloids. 


Classification. 


To form a correct and lucid system of classification is the most difficult part of 
the subject of bark. An arrangement founded on the botanical basis is liable to the 
objection, that the product of the same species may vary according to the age of the 
bark and the situation of the tree; and, besides, is at present scarcely practicable ; 
as, though our knowledge of the source of the several varieties has very much 
extended, it is still defective on some points. 

The Spanish merchants adopted a classification, dependent partly on the place of 
growth or shipment, and partly on the inherent properties or supposed relative value 
of the bark. So long as the sources of the drug were very confined, and the varie- 
ties few, this plan answered the purposes of trade; but at present it is quite inade- 
quate; and, though some of the names originally conferred upon this principle are 
still retained, they are often uncertain or misapplied. 

Perhaps, on the whole, the best arrangement for pharmaceutical and medicinal 
purposes is that founded upon difference of color. It is true that dependence can- 
not be placed upon this property alone; as barks of a similar color have been found 
to possess very different virtues; and, between the various colors considered charac- 
teristic, there is an insensible gradation, so that it is not always possible to decide 
where one ends and the other begins. Still, it has been found that most of the valu- 
able barks may be arranged, according to their color, in three divisions, which, 
though mingling at their extremes, are very distinctly characterized, in certain speci- 
mens, by peculiarity not only in color, but also in other sensible properties, and even 
in chemical constitution. The three divisions alluded to are the pale, the yellow, 
and the red. ‘This arrangement has been adopted in the Br. Pharmacopeeia; and 
the U. S. recognizes the yellow and red, and under Cinchona any colored bark con- 
taining at least 3 per cent. of alkaloids. Until recently, as almost all the highly- 
esteemed barks were brought from the Pacific coast of South America, and those 
from the northern coast were deemed inferior, it was only the former that were 
recognized under the three divisions referred to. Of late, however, some of the best 
barks, and most productive in alkaloids, have been brought from India and Java; 
so that the restriction of the officinal barks to the Pacific coast was abandoned at 
the late revision of the U. 8. Pharmacopeeia ; and the much better rule was adopted 


* Dr. De Vrij, on examining a specimen of C. Pahudiana, grown in Java, obtained from the 
bark of the stem 1274 per cent. of alkaloids (cinchonidine and cinchonicine, without any quinine), 
and afterwards from the bark of the root, 2°818 per cent. of alkaloids, of which 1°849 was quinine. 
Another specimen, only two years old, yielded to him from the bark of the stem 0°09 per cent. of 
alkaloid, without a trace of quinine; while from the root, treated so as to separate all the woody 
fibres, he obtained 1°941 per cent. of alkaloids, of which more than three-fourths was quinine. Four 
other species yielded, for the most part, analogous results. C. Calisaya of Java gave 3°676 per 
cent. of alkaloids from bark of the stem, and 4°430 from that of the root; the same species from 
Hindostan 1°89 to 3°10; C. lancifolia of Java 4°13 to 2°94; C. succirubra, No. 1, from Ootacamund 
(East India) 2°10 to 2°00; C. succirubra from the same place 2°65 to 7°514; and C. micrantha from 
Ootacamund 2°791 to 4:166. The result of all his experiments justified, he thought, an appeal to 
his government to devote a small portion of ground to the cultivation of the C. Pahudiana, with 
the view of obtaining quinine from the roots when two years old; as he believed that the alkaloids 
might then be profitably obtained; but his application was not favorably received; and the 
correctness of his inference remains still undetermined. (Journ. de Pharm., Janv. 1869, pp. 17-23.) 
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of recognizing all the Cinchona barks as officinal which might contain three per 
cent. of their proper alkaloids. Nevertheless, the former officinal varieties have 
been retained. In describing, therefore, the different kinds of barks, we shall treat 
first, under the officinal titles of pale, yellow, and red, of those originally brought 
only from the ports of the Pacific; while those coming to us from the northern 
ports of New Granada and Venezuela will be subsequently considered under the 
heading of Carthagena barks, by which name they have been generally known in 
commerce. The commercial name will be given whenever a knowledge of it can be 
useful. It is proper to state that the different barks are often mingled in the same 
package, and that, in deciding upon the character of a seroon, the druggist is guided 
rather by the predominance than the exclusive existence of certain distinctive prop- 
erties. 


1. PALE on Gray BARK. 


The epithet pale, applied to the barks of this division, is derived from the color 
of the powder. The French call them guinguinas gris, or gray barks, from the 
color of the epidermis. They come into the market in cylindrical pieces, of vari- 
able length from a few inches to a foot and a half, sometimes singly, sometimes 
doubly quilled, from two lines to an inch in diameter, and from half a line to two 
or three lines in thickness. The kinds which were formerly deemed the finest are 
about the size of a goose-quill; but experience has shown that the young barks are 
not the most efficient. Their exterior surface is usually more or less rough, marked 
with transverse and sometimes with longitudinal fissures, and of a grayish color, 
owing to adhering lichens. The shade is different in different samples. Sometimes 
it is a light gray, approaching to white, sometimes dull and brown, sometimes a 
grayish fawn, and frequently diversified by the intermixture of the proper color of 
the epidermis with that of the patches of lichens. The interior surface, in the finer 
kinds, is smooth; in the coarser, occasionally rough and somewhat ligneous. Its 
color is a brownish orange, sometimes inclining to red, sometimes to yellow, and, in 
some inferior specimens, of a dusky hue. The fracture is usually smooth, with 
some short filaments on the internal part only. In the coarser barks it is more 
fibrous. The color of the powder is a pale fawn, which is of a darker hue in the 
inferior kinds. The taste is moderately bitter and somewhat astringent, without 
being disagreeable or nauseous. Authors speak also of an acidulous and aromatic 
flavor. The better kinds have a feeble odor, which is distinct and agreeably aro- 
matic in powder and decoction. The pale barks are chemically characterized by 
containing a much larger proportion of cinchonine and quinidine or cinchonidine than 
of quinine ; and their infusion does not yield a precipitate with solution of sulphate 
of sodium. Their appearance generally indicates that they were derived from the 
smaller branches. They are collected in the provinces about Loxa, or in the country 
which surrounds the city of Huanuco, northeast of Lima, and are probably derived 
chiefly from Cinchona Condaminea, C. nitida, and C. micrantha. 

There are several commercial varieties of pale bark, obtained from different sources, 
and differing more or less in properties. The most highly esteemed of these is the 
Loxa bark, the finest specimens of which are sometimes called crown bark of Loza, 
from the impression that they have the same origin and character with the bark 
formerly selected with great care for the use of the King of Spain and the royal 
family. The pale bark collected about Huanuco is named either Lima bark, because 
taken to that city for commercial distribution, or Huanuco bark, from its place of 

‘collection. The former name has been more common in this country, where, indeed, 
this commercial variety has not unfrequently been confounded with the Loxa bark. 
Other pale barks are the Jaen and Huamilies barks, which are scarcely known as 
distinct varieties in the United States.* 

In this country, the pale bark has fallen into disuse. As it yields little quinine, 
it is not employed in the manufacture of the sulphate of that alkaloid, which has 


* For an elaborate description of numerous varieties of Pale Bark, see fourteenth edition of the 
United States Dispensatory. This is omitted here as unnecessary, because barks are no longer 
purchased by their physical appearance, but by their yield of alkaloids on analysis. 
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almost superseded the bark as a remedy in intermittents ; and the red or yellow bark 
is preferred by physicians when it is necessary to resort to the medicine in substance. 
There is no doubt, however, that cinchonine, quinidine, and cinchonidine possess feb- 
rifuge properties little inferior, so that the pale bark may come into more extensive 
use for the preparation of the other alkaloids. 


2. YELLOW BARK. 


The officinal term yellow bark is applicable only to the valuable variety of the 
drug called commercially Calisaya, a name which has been said, though erroneously, _ 
to be derived from a province in Bolivia, near the city of La Paz, where the bark 
is collected.* By the druggists Calisaya bark is arranged in two sub-varieties, the 
quilled and the flat, which sometimes come mixed together in the same seroon, 
sometimes separate. It is called by the French guinguina jaune royal (royal yellow 
bark), from its resemblance to a variety formerly collected for the Spanish king. 

The quilled Calisaya ( Calisaya arrolada of the Spanish Americans) is in pieces 
from three inches to two feet long, from a quarter of an inch to two or three inches 
in diameter, and of equally variable thickness. The epidermis is of a brownish 
color, diversified or concealed by silvery white, whitish, or yellowish lichens, is 
marked by longitudinal wrinkles and transverse fissures, and is often partially sepa- 
rated, and generally easily separable from the proper bark. In the larger kinds, it 
is thick, rough, deeply indented by the transverse fissures, which often surround the 
quills, and is composed of several layers, separated from each other by a reddish 
brown membrane. The epidermis yields a dark red powder, and is tasteless and inert. 
Tt is desirable, therefore, to get rid of it before the bark is powdered, as the medicine 
is thus procured of greater strength. The bark itself, without the epidermis, is 
from one to two lines in thickness, compact, of a short-fibrous texture, and when 
broken presents shining points, apparently the termination of small fibres running 
longitudinally, which, examined by the microscope, are found, when freed from a 
salmon-colored powder that surrounds them, to be yellow and transparent. When 
the bark is powdered, they readily separate, in the form of spicula, which, like those 
of cowhage, insinuate themselves into the skin, and produce a disagreeable itching 
and irritation. The color of the bark is brownish yellow with a tinge of orange, 
the taste less astringent than that of the pale bark, but much more bitter; and the 
bitterness is somewhat peculiar. The external part of the proper bark is more bitter 
and astringent, and consequently stronger in medicinal power, than the internal. 
The odor is faint, but when the bark is boiled, resembles that of the pale varieties. 
The small quills closely resemble some of the pale barks, but may be distinguished 
by their very bitter taste. The U.S. Pharmacopeeia thus describes quilled Calisaya 
bark. ‘The quills are either single or double, varying in length from one-half to 
two inches (1 to 5 cm.) in diameter; the bark is from one-sixteenth to one-eighth 
of an inch (1°5 to 3 mm.) in thickness; it is covered with a grayish cork marked 
by longitudinal and transverse fissures, about one inch (25 mm.) apart and forming 
irregular meshes with raised edges. The inner surface is cinnamon-brown and 
finely striate from the bast-fibres.” U. 8. 

The jlat Calisaya (Calisaya plancha of the Spaniards), which is derived from 
the large branches and trunk, is in pieces of various lengths, either quite flat, or but 
slightly curved, and generally destitute of the epidermis, which has been obviously 
removed through its own want of adhesiveness to the proper bark, and not by a knife, 
as is the case with some inferior barks in other respects resembling the Calisaya, 
‘The flat pieces vary in length and width; are from one-sixth to two-fifths of an 
inch (4 to 10 mm.) in thickness, almost entirely deprived of the brown, corky layer, 
compact, of a tawny-yellow color; outer surface marked with shallow, conchoidal 


* No such province exists in Bolivia. According to M. Laubert, the name is a corruption of 
collisalla, said to be derived from colla, a remedy, and salla, a rocky country. (Journ. de Pharm., 
xxii. 614.) Weddell refers the origin of the name to the words colli and saya, which in the Quichua 
language signify red and sort, and have probably been applied from the redness which the outer 
denuded surface of the bark assumes in drying, or from the red color which the leaves sometimes 
exhibit. 
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depressions and intervening, rather sharp ridges; inner surface closely and finely 
striate; the transverse fracture showing numerous, very short and rigid, glistening 
fibres, which are radially arranged, and rarely in small groups. The powder has a 
light cinnamon-brown color, and a slightly aromatic but persistently bitter taste.” 
U.S. The inner surface is like that of the quilled pieces; the outer is irregular, 
marked with confluent longitudinal furrows and ridges, and somewhat darker colored 
than the inner, being of a brownish fawn, frequently diversified with darker stains. 
The bark is of uniform fracture throughout, generally thicker than the quilled, more 
fibrous in its texture, less compact, less bitter, and possessed of less medicinal power. 
Though weaker than the proper bark of the quills, it is usually, in equal weight, 
more valuable than that variety, because free from the useless epidermis. This 
variety of yellow bark is now (1882) practically out of the American market. 

The officinal yellow bark is characterized by its strongly bitter taste, with little 
astringency ; by its fine brownish yellow, somewhat orange color, which is still 
brighter in the powder; and by containing a large proportion of quinine with very 
little cinchonine. The salts of quinine and lime are so abundant, that a strong in- 
fusion of it instantly affords a precipitate when crystals of sulphate of sodium are 
added. (Guibourt, Hist. des Drogues, 4éme ed., iii. 131.)* ‘The true yellow Cin- 
chona Bark should not be confounded with other Cinchona barks of a similar color, 
but having the bast-fibres in bundles or radial rows, and breaking with a splintery 
or coarsely fibrous fracture.” U. S. 

Until the recent most valuable researches of Weddell, nothing was known with 
certainty as to the particular species which yields Calisaya bark. At present there 
is no variety of which, in this respect, we have more accurate knowledge. The 
genuine bark is derived from the newly described species, named C. Calisaya; but 
the bark of C. Boliviana, another of the species discovered by Weddell, is sometimes 
mixed with it in the same seroons. It is produced exclusively in Bolivia, formerly 
upper Peru, and in the southern portion of the adjoining Peruvian province of Cara- 
baya. Before these countries were separated from Spain, it was shipped as well from 
Buenos Ayres as from the ports on the Pacific; but at present it comes only from 
the latter. As first announced in this work, from information derived from mer- 
chants long personally engaged in commercial transactions on the Pacific coast of 
South America, the bark is brought from the interior to the port of Arica, whence 
it is sent to various other ports on the coast. The interior commerce in the drug 
has its centre chiefly in the town of La Paz. The trade in this bark has been much 
diminished, in consequence partly of its greater scarcity, partly of restrictions by 
the Bolivian government. 

It is generally supposed to have been first introduced into commerce towards the 
end of the last century, and it was probably not known by its present name till that 
period; but La Condamine states that the Jesuits of La Paz, at a period anterior to 
the discovery of the febrifuge of Loxa, sent to Rome a very bitter bark by the name 
of guinaquina, which, though supposed by that traveller to have been derived from 
the Peruvian balsam tree, was very probably, as conjectured by Guibourt, the true 
cinchona. Besides, Pomet, in his History of Drugs, published in 1694, speaks of 
a bark more bitter than that of Loxa, obtained from the province of Potosi, which 
borders upon that of La Paz; and Chomal also states that the cinchona tree inhabited 
the mountains of Potosi, and produced a bark more esteemed than that which grew 
in the province of Quito. (Guibourt, Journ. de Pharm., xvi. 235.) It is possible 
that, though known at this early period, it may have gone out of use; and its re- 
introduction into notice, towards the end of the last century, may have been mistaken 
for an original discovery. 


* For descriptions of varieties of yellow bark, see 14th edition U.S. Dispensatory. A false 
bark has been sometimes mixed with the genuine Calisaya, which it resembles so closely as not to 
be easily distinguished by the eye. According to Weddell, it isthe bark of Gomphosia chlorantha, 
a lofty tree, growing in the same forests where the Calisaya is found. It is distinguished by a 
peculiar odor, and by exhibiting in its transverse section, under the microscope, “a peculiar fas- 
ciculate disposition of the cortical fibres, and some vessels gorged with a ruby-colored juice.” It 
does not contain a particle of alkaloid, but yields a volatile oil on which its odor depends. (How- 
ard, P. J. Tr., xiv. 318.) 
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3. Rep BaRK. 


The name of this variety is very appropriately applied; as the color is usually 
distinct both in the bark and the powder. In South America it is called cascarilla 
roxa and colorada. Some writers have divided it into several sub-varieties; but, in 
relation to the true red bark, there does not seem to be ground for such division in any 
essential difference of properties. Like the Calisaya, it comes in quills and flat 
pieces, which are probably derived from different parts of the same tree. It is 1m- 
ported in chests. 

Some of the pieces are entirely rolled, some partially so, as if they had been taken ~ 
from half the circumference of the branch; others are nearly or quite flat. They 
vary greatly in size, the quill being sometimes less than half an inch in diameter, 
sometimes as much as two inches; while the flat pieces are occasionally very large 
and thick, as if derived from the trunk of a tree. They are covered with a reddish 
brown or gray, sometimes whitish epidermis, which is rugged, wrinkled longitudi- 
nally, and in the thicker pieces marked with furrows, which in some places penetrate 
to the surface of the proper bark. In many specimens, numerous small roundish or 
oblong eminences, called warts, may be observed upon the outer surface. Beneath 
the epidermis is a layer, dark red, brittle and compact, which possesses some bitter- 
ness and astringency, but much less than the interior parts. These are woody and 
fibrous, of a more or less lively brownish red color, which is usually very distinct, 
but in some specimens. passes into orange and even yellowish brown; so that it is 
not always possible to distinguish the variety by this property alone. ‘The taste is 
bitter and astringent, and the odor similar to that of other good barks. Red bark 
is chemically distinguished by containing considerable quantities of both quinine and 
cinchonine. It yields a turbid salmon-colored decoction with water. Mr. Howard, 
in examining slender sections of a fine specimen of red bark under the microscope, 
noticed numerous stellate groups of crystals diffused irregularly throughout its sub- 
stance, which he believed to consist of quinovate of quinine, formed during the drying 
of the bark. He also noticed other crystalline forms which he ascribed to the quino- 
vates severally of cinchonine, quinidine, and cinchonidine. (P. J. T’r., May, 1865, 
p. 584.)* The U. 8. Pharmacopeeia thus describes red bark. ‘In quills and in 
flat or inflexed pieces, varying in length and width, and from one-eighth to one-half 
of an inch (3 to 12 mm.) in thickness; compact; of a deep brown-red color; outer 
surface covered with numerous, suberous warts and ridges, or longitudinally and some- 
what transversely fissured; inner surface rather coarsely striate; transverse fracture 
short-fibrous; the bast-fibres in interrupted, radial lines; the powder deep brown-red, 
slightly odorous, astringent and bitter. Red Cinchona should not be confounded 
with other Cinchona barks, having an orange-red color, and breaking with a coarse, 
splintery fracture. Thin, quilled Red Cinchona of a light red-brown color should be 
rejected.” U.S. 

NON-OFFICINAL OR CARTHAGENA BARKS. 


Under this head may be classed all the Cinchona barks brought from the northern 
Atlantic ports of South America. In commerce, they are variously called Pitaya, 
Bogota, Carthagena, Maracaybo, and Santa Martha barks, according to the place 
in the vicinity of which they are collected, or the particular port at which they 
may be shipped. Formerly these barks were for the most part of inferior quality, 
and were therefore not recognized in the Pharmacopeeias; but the deficient supply 
and consequent high price of Calisaya have directed enterprise into other quarters; 
and large quantities of very good bark were thrown into commerce from New 
Granada, derived chiefly from the neighborhood of Bogota and Popayan, and brought 
down the river Magdalena. Since the completion of the railroad across the Isthmus 
of Panama, considerable quantities have been brought to us by that route, being 
shipped from the port of Buenaventura, on the Pacific coast. There can be little 
doubt that the commerce in these barks will continue and increase; as some of them 
are inferior in their yield of alkaloids only to the Calisaya, if even to that variety, 
and the region from which they are procured is almost virgin soil. It has appeared 


* For description of varieties of Red Bark, see fourteenth edition of U. S. Dispensatory. 
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to us, from an examination of such of them as have come under our notice, that 
they may all, at least with one exception, be referred without violence to some 
one or another of the varieties of Carthagena bark already recognized ; but these 
better kinds formerly seldom reached the market; because, partaking of the general 
reputation of the inferior barks from the same region, it was feared that they might 
not pay the cost of importation. Most of the Carthagena barks are characterized 
by a soft, whitish or yellowish white epidermis, which may be easily scraped by the 
nail, and which, though often more or less completely removed, almost always leaves 
behind traces sufficient to indicate its character. Those of them which may, in 
other respects, bear some resemblance to Calisaya, are in general readily distinguish- 
able by this character of the epidermis when it remains, and, when it is wanting, by 
the peculiar appearance of the outer surface, showing that the exterior coating has 
been scraped off, or shaved off with a knife. They all contain the alkaloids in 
greater or less proportion, though they differ much in this respect. In reference to 
the relative proportion of the different alkaloids, they have nothing in common, ex- 
cept perhaps that they yield proportionately more cinchonine, cinchonidine, and quini- 
dine than the Calisaya, resembling, in this respect, the pale and red barks. Inferior 
barks, with the soft, white epidermis, are found on the western coast of South America, 
where they are known as white barks ;* but they seldom reach us. In the state of 
powder, the inferior Carthagena barks were formerly, and are still, to a certain extent, 
kept in the shops, and sold for tooth-powder, ete., under the name of common bark. 
They have not unfrequently been substituted, either fraudulently or by mistake, for 
4 - , a Mg ) 
the better kinds. 

The Carthagena barks were formerly classified, according to their color, into the 
yellow, orange, red, and brown ; but this mode of distinction must now be abandoned ; 
for these varieties of color may be found in the barks identical in other respects, and 
derived from the same species of Cinchona. The well characterized Carthagena 
barks may all be referred to one of the three following varieties. 

1. Hard Carthagena Bark. Hard Yellow Carthagena Bark. Yellow Bark of 
Santa Fé. Common Yellow Carthagena Bark.— China flava dura. Von Bergen. 
Quinguina de Carthagéene jaune pale. Guibourt. This is in pieces of various size 
and form, sometimes wholly or partially quilled, and sometimes flat; and the flat 
pieces present the appearance of having been warped in drying, being frequently 
curved longitudinally backward, and sometimes also in the transverse direction or 
spirally. The quills are from three to eight lines in diameter, from half a line to 
a line and a half thick, and from five to nine and rarely fifteen inches long. The flat 
pieces are thicker, from half an inch to two inches broad, and from four to eight 
and sometimes twelve inches in length. As found in this market, the bark is some- 

* Paytine or Paytina. Having been requested by a merchant to examine for quinine a white bark 
from the Pacific port of Payta, Dr. O. Hesse, in the year 1870, discovered that the bark contained 
alkaloids, but not one of those proved to exist in the proper Cinchona barks. The alkaloid speci- 
ally noticed by him, may be prepared from the alcoholic extract, by treating this with soda, and 
agitating with ether, which dissolves the alkaloid with some coloring matter. The ethereal liquid, 
agitated with dilute sulphuric acid, furnishes a solution of the sulphate. This is decolorized by 
a little animal charcoal, almost neutralized with heat by ammonia, then, after cooling, is treated 
with iodide of potassium, until this ceases to produce a precipitate. The salt thus formed is entirely 
deposited in 24 hours. Separated from the mother-water, it is treated with dilute solution of soda, 
and shaken with ether. This, holding the alkaloid in solution, is separated from the heavier liquid ; 
and, having been washed with water, yields, on spontaneous evaporation, the alkaloid in fine color- 
less crystals. Dr. Hesse gives the new alkaloid the name of paytine, after the port whence the bark 
was obtained. Paytine is in well-defined prismatic crystals. It hasabitter taste. Itmeltsat 156° C., 
and distils partially at a higher temperature, leaving a carbonaceous residue. It is very soluble in 
alcohol, ether, benzin, and chloroform, but little soluble in water and alkaline solution. According 
to the analysis of Hesse it is represented by the formula C21H2N20 for the pure anhydrous alkaloid, 
with the addition of one mol. of water in the crystals. It seems to be without poisonous properties, 
as dogs have taken it freely without evil results. It has not been tried on man; but is a good sub- 
ject for therapeutical experiment, especially in miasmatic fevers. According to Dr. Hesse, the bark 
which yields it, though bearing a superficial resemblance to the Calisaya, cannot, from its interior 
structure, have been the product of a Cinchona. The bark is in pieces about one foot long, two 
inches broad, and two or three lines thick; and consists mainly of greenish yellow cells, between 
which is lodged, in large quantities, a white pulverulent matter. It has so little firmness that its 
fibres are crushed under the pressure of the finger-nail. It has been found to contain another alka- 


loid besides paytine; but this has not been examined. For further particulars about the alkaloid 
see the Journ. de Pharm., Nov.-Dec. 1870, p. 389. 
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times in small, irregularly square or oblong, flattish, and variously warped pieces, 
from one to four inches long, and from one to three lines in thickness, mixed with 
small quills or fragments of quills; the former appearing as if chipped from the 
trunk or larger branches, the latter evidently derived from the small branches. In 
this shape it was treated of in some former editions of this work, as a distinct variety, 
under the name of Santa Martha Bark, which it at one time held in the market ; 
but a closer examination has convinced us that it is the same bark as the one above 
described, though collected in a different manner. The quills are generally more 
covered with the whitish epidermis than the flat pieces, in which it is often nearly 
or quite removed. The inner surface of the latter, though sometimes smooth, is 
often rough and splintery, as if forcibly separated from the wood. The color of the 
proper bark is a pale, dull, brownish yellow, darker in parcels which have been long 
kept; and the surface often appears as if rubbed over with powdered bark. The 
texture is rather firm and compact, and the fracture abrupt, without being smooth 
or presenting long splinters. The taste is bitter and nauseous. This variety of bark 
is now universally ascribed to C. cordifolia. 

2. Fibrous Carthagena Bark. Fibrous Yellow Carthagena Bark. Spongy Car- 
thagena Bark. Bogota Bark. Coquetta Bark.— Quinia naranjanda. Mutis.— 
Quinguina orangé. Humboldt.— China flava fibrosa. Von Bergen.— Quinquina. 
Carthegene spongieux. Guibourt. This is in quills or half-quills, or is slightly rolled; 
and there are comparatively few pieces which are quite flat, even among the largest 
barks. The quills are from half an inch to an inch and a half in diameter, and of 
extremely variable length, with a yellowish brown epidermis, often covered with 
crustaceous lichens so as to render the surface of the bark whitish and smooth, and 
exhibiting not unfrequently longitudinal and transverse fissures. The larger barks, 
which are much the most frequent in commerce, are usually from six to twelve inches 
long, from one to two inches broad, and from two to five lines in thickness ; but they 
often vary much from these dimensions, being sometimes in the smallest fragments, 
and sometimes forming semi-cylinders four or five inches in diameter, a foot and a 
half long, and nine lines thick. They are usually without epidermis, which has 
been scraped off, or pared off with a knife, leaving the surface smooth and uniform 
in the former case, and somewhat angular in the latter. Sometimes, however, the 
epidermis either partially or wholly remains, when it generally exhibits the soft 
whitish surface characteristic of most of the Carthagena barks. The bark is very 
fibrous, presenting generally, when broken, long, sometimes stringy splinters, though 
the outer edge of the fracture is occasionally short from the cellular, or remains of 
the suberous coat. Its texture is loose, soft, and spongy under the teeth, and the 
bark itself is usually light. The color both of the trimmed outer surface, and the 
inner, and of the bark itself, varies from an ochreous or light brownish yellow, to 
orange, and red; but, for the most part, it presents more or less of the orange tint, 
which induced Mutis to give it the title of orange bark. The red color is found 
especially in the largest barks. The larger pieces are sometimes marked on the out- 
side with a deep spiral impression, produced probably by a climbing plant winding 
around the stem of the tree. The color of the powder is yellowish, with not un- 
frequently an orange tint. The taste is more or less bitter, but varies in this respect 
extremely ; some barks being almost insipid, while others have a very decided taste. 
There can be little doubt that these barks are all derived from the Cinchona lanci- 
folia of Mutis. Itis asserted that the red variety of the bark is obtained from trees 
which grow side by side with those which yield the yellow or orange. 

The productiveness of the fibrous bark in alkaloids varies greatly in the different 
specimens. Thus, while some have yielded scarcely any product, others have been 
found to afford more than three per cent. They probably contain all the cinchona 
alkaloids; but some have been found more abundant in one, and others in another. 
Thus, the red is said to be especially rich in quinidine (cinchonidine) ; a Pitaya bark, 
which we believe to belong to the fibrous Carthagena, has yielded a very large prod- 
uct of quinine; while, in not a few specimens which have been examined, the cin- 
chonine predominates. (A. J. P., xxv. 308.) It is probable that the richness in 
these principles depends in some degree on the natural position of the plants; 
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those growing in low situations being less productive than those higher on the 
mountains.* 

A specimen labelled yellow bark of Loxa, brought from South America several 
years since by Dr. Dillard, of the U.S. Navy, and said to be used in Loxa for making 
extract of bark, presents characteristics closely analogous to those of fibrous Cartha- 
gena bark, sufficiently so to justify the supposition that it was derived from the same 
species of Cinchona; and we have seen a specimen sent hither from Guayaquil, 
which has the same character, and is so rich in alkaloids as to be worked with ad- 
vantage. 

3. Hard Pitaya Bark.—Pitaya Condaminea Bark. Pereira.— Quinguina brun 
de Carthagéne. Quinquina Pitaya, ou de la Colombia, ou d’ Antioquia. Guibourt. 
This bark, though seen by Guibourt so long since as 1830, did not come into 
general notice until some years afterwards. Much of it has been imported into 
Philadelphia, coming sometimes through Carthagena, and sometimes over the 
Isthmus of Panama, whither it is brought from Buenaventura. The following de- 
scription is drawn from an examination of the bark contained in several seroons 
that have come under our notice. It is in small irregular pieces, from less than an 
inch to about four inches long, which are obviously the fragments of larger pieces 
both quilled and flat. Dr. Pereira states that he had pieces more than a foot in 
length. In thickness it varies from less than a line to four or five lines. Most of 
the fragments are covered with the whitish, soft epidermis, characteristic of the 
Carthagena barks; but some of them have a dark brown epidermis, rugose with in- 
numerable cracks in all directions; and others are partially or wholly destitute of 
the outer covering, presenting generally, in the denuded part, a dark uniform or 
somewhat wrinkled surface. The inner surface is finely and compactly fibrous, and 
of a dull yellowish brown color with a reddish tinge; and the whole of the liber 
or true bark has the same color and texture. But outside of the liber there is in 
many pieces a very distinct resinous layer, which is sometimes of considerable thick- 
ness, and, when cut across by a knife, exhibits a dark reddish brown, shining sur- 
face. The resinous layer is the most striking peculiarity of the bark, though not 
present in all of the pieces, which sometimes consist of the liber alone. The frac- 
ture is towards the interior shortly fibrous, towards the exterior often smooth, in 
consequence of the layer just referred to. The whole bark is rather hard, compact, 
and heavy ; differing in this respect very decidedly from the last mentioned variety. 
It has more resemblance to the hard Carthagena, from which, however, it differs by 
its deeper and redder color, its much more developed resinous coat, and its occa- 
sional grater-like epidermis. The taste is very bitter, and the yield in alkaloids 
considerable. Mr. Weightman informed us that he had obtained from it an average 
product of 1:6 per cent. of sulphate of quinine, and 0:34 of sulphate of cinchonine, 
independently of the amorphous or uncrystallizable alkaloidal matter. It must, 
therefore, be ranked among the efficient barks, though not so productive as the fine 
variety of fibrous bark denominated soft Pitaya. It contains also a large proportion 
of resin. 

This bark comes from the mountain of Pitaya near Popayan, and the particular 

* Karsten states that the bark of C. lancifolia, which on the average yields 2°5 per cent. of sul- 
phate of quinine and from 1-0 to 1°5 per cent. of sulphate of cinchonine, often yields neither, and 
sometimes 4°5 per cent. of the two. The bark of the young branches yields much less than that 
of the trunk. (A. J. P., xxx. 534.) al 

| Fibrous Carthagena Bark. The following is an abbreviation of Von Bergen’s description of 
this variety. In shape and dimensions it does not materially differ from the preceding; but the 
flatter pieces are almost always a little rolled, or curved laterally. The epidermis is in general 
either in part or wholly rubbed off. When it is present, the outer surface is nearly smooth, only 
marked here and there with faint irregular transverse fissures and longitudinal furrows. Its color 
varies from a dirty whitish gray to yellowish, but is sometimes more or less dark. When the outer 
surface is rubbed off, as is almost always the case in the flat pieces, the color is nearly pure ochre 
yellow. Where the whole thickness of the outer coat is wanting, as happens here and there in 
spots, the surface is dark cinnamon, or dark ochre yellow, and commonly dull or powdery. The 
inner surface is usually even, but sometimes irregular and splintery, and always harsh to the 
fingers, leaving small splinters sticking in the skin when drawn over it. It is of a nearly pure 
ochre yellow color, and is very powdery. The fracture distinguishes this variety from the pre- 


ceding, and from all others. The longitudinal fractuy is strikingly fibrous, and in the flat pieces 
the fragments still hang together by connecting fibres. 
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seroons examined by ourselves were said to have been brought down the Magdalena 
river from the town of Honda. It is referred by Dr. Pereira and Mr. Howard to 
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Highly magnified section of Cuprea 
bark, showing bast-cells. 


the Cinchona Condaminea, var. 
Pitayensis of Weddell, of which 
that author has made a distinct 
species, under the name of Cinchona 
Pitayensis. (Ann. des Sci. Nat., 
May, 1849.)* 

CupREA Bark.—As early as 
1820, a Brazilian surgeon, by the 
name of Remijio, pointed out to his 
countrymen that the bark of certain 
small trees or shrubs growing in 
Brazil were as effective as the Peru- 
oe <9 vian bark in malarial fevers, and 
ewes Gece nee ner: ever since in Brazil these plants 

Sees have been known by the names of 
Ce ee ee Quinia de Sera, or Quinia de Re- 

Cuprer bare mijio. St. Hilaire (Plantes Us. 

Bras.) placed these shrubs in the 
genus Cinchona, as C. Remijiana, ferruginea, and Vellozit ; but 
De Candolle (Prodromus, iv. 357) erected for them a new genus, 
Remijia, which has since been universally recognized by botan- 

ists. It is distinguished from Cinchona by the fruit capsules open- 

Bast-cells from Cartha- ; : pte : Crd = 
cena and Cuprea barks, 1g Semi-loculicidally, by its peltate seeds, and by its inflorescence 
| in elongated axillary racemes with opposite fascicles of flowers. 
In 1857 a new bark appeared in the London market, but only within the last few 
years has this so-called Cuprea bark appeared in large quantities. After its value 
became known the search for it in South America became very active; indeed, in 
Colombia a “ fever’ is said to have broken out, which has caused agriculture to be 
neglected and deranged the business of the country, whilst in London the supply 
has been so great as to break the whole cinchona market. Mr. 8. G. Rosengarten 
informs us that the bark reaches this country from London, and also directly from 
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* More minute descriptions of the Carthagena barks may be found in the foot-notes to the four- 
teenth edition of the U. S. Dispensatory. 
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Colombia. There are two distinct regions which yield it: one is the lower part of 
the basin of the Magdalena River, in the province of Santander, the trees growing 
in the mountain chain of La Paz, and the port of export being Bucaramanga; the 
other the basin of the Orinoco, among the mountains which constitute the eastern 
branch of the Cordillera of the Andes. 

Bentham states that the genus Remijia comprises 13 species; according to the 
researches of José Triana, but two of these, &. Purdieana, Wedd. (Ann. Sci. Nat., 
3e sér., xl. p. 272), and FR. pedunculata, Triana (Cinchona pedunculata, Karsten), 
yield the Cuprea bark of commerce. (P. J. Tr., April, 1882.) An exceedingly 
important fact connected with these trees is that they grow in a dry climate, and 
in position a little above the level ot the sea, and hence without doubt could be 
cultivated in many intertropical countries where the Cinchonas will not grow. They 
would in all probability flourish within the limits of the United States. 

The specimens of Cuprea bark which have been furnished us as typical by the 
Messrs. Rosengarten are composed of pieces varying from half an inch to 3 or 4 inches 
in length, from a quarter to a twelfth of an inch in thickness, strong and hard, vary- 
ing from a yellowish toa red cinnamon color, and having a somewhat cupreous tint, 
distinctly curled, very smooth upon their inner surface, on their outer surface smooth- 
ish, or in the larger specimens rough, with the epidermis usually adherent; marked, 
except in the very large pieces, with fine wrinkles, and sometimes with transverse or 
spiral grooves, which are sometimes quite shallow, but often are deeply and sharply 
cut. The texture is dense and hard, the fracture is short, not fibrous, and free from 
spicules. The microscopic characters differ from that of the true Cinchonas in the 
bast-cells being small and with their cavity widely open, not obliterated by secondary 
layers. The figure represents a bast-cell obtained from a Carthagena bark, and one 
from Cuprea bark equally magnified. 

Cuprea bark varies in the percentage of quinine it contains. The Messrs. Rosen- 
garten state that the yield in their laboratories has been from 1 to 2 per cent., and 
that usually the bark is remarkably free from inferior alkaloids. The complete 
absence of cinchonidine is said to be characteristic of them. Messrs. D. Howard and 
I. Hodgkin, Dr. B. H. Paul, and Mr. Cownley and Mr. T. G. Whiffen almost 
simultaneously announced the discovery of a new alkaloid, homoquinine or ultra- 
quinine, which there is some reason for believing is a double salt of quinine and 
quinidine. (Chem. News, xlv. 6.) The characteristic chemical product is the alka- 
loid cinchonamine, whose right to a separate existence seems to be well established. 


(See page 448.) 
FAusEe BARKS. 


Before dismissing the subject of the varieties of Cinchona, it is proper to observe 
that numerous barks have at various times been introduced into the market, and sold 
as closely resembling or identical with the febrifuge of Peru, which experience has 
proved to differ from it materially, both in chemical composition and in medical virtues. 
These barks are generally procured from trees formerly ranked among the Cinchonas, 
but now arranged in other genera. They are distinguished from the true Peruvian 
bark by the absence of its peculiar alkaloids. Hence they are readily distinguished 
by means of Grahe’s test. This depends upon the fact that the cinchona alkaloids 
and barks containing them yield, when heated, beautiful purplish vapors, condensing 
into asimilarly colored tar. (See p. 451, note.) Hesse’s method of testing is probably 
the best : it consists in extracting the bark by slightly acidulated water, solidifying the 
liquid with the powdered bark, and heating in a large test-tube. If the bark be a true 
Cinchona, the vapors will be unmistakable. The microscopic character of the false barks 
also distinguish them from the genuine. Among them are—I1, a bark known to the 
French pharmaceutists by the name of guinquina nova, or new bark, the product of 
Cascarilla oblongifolia,* which, though at one time thought to be possessed of some 
virtues, has been proved to be worthless; 2, the Caribean bark, from Haxostemma 
Caribea ; 3, the St. Lucia bark, or quinguina piton of the French, derived from 
Exostemma floribunda; and, 4, a bark of uncertain botanical origin, called in France 


* For minute description of this bark, see fourteenth edition U. S. Dispensatory. 
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quinguina bicolore, and in Italy china bicolorata, and sometimes erroneously named 
Pitaya bark. Of these the last only is known in this country. <A considerable 
quantity of it was some time since imported into New Orleans, whence a portion 
reached this city. The specimen in our possession is in quills, for the most part 
singly, but in some instances doubly rolled, from eight or ten inches to more than 
two feet in length, and from a quarter of an inch to an inch or more in diameter. 
The outer surface is of a dull grayish olive color, with numerous large oval or ir- 
recular spots, much lighter colored, sometimes even whitish and slightly depressed 
beneath the general surface, as if a layer of the epidermis had fallen off within their 
limits. It is to this appearance that the bark owes the name of bicolorata. The 
color of the internal surface is deep brown or almost blackish; that of the fresh 
fracture, brownish red. The bark is hard, compact, and thin, seldom as much as a 
line thick, and breaks with a short rough fracture. It is inodorous, and has a very 
bitter taste, not unlike that of some of the inferior kinds of Cinchona.* 

The inner bark of an Indian species of Hymenodictyon, formerly considered as 
a Cinchona, and named C. eacelsa, has been supposed to possess properties analogous 
to those of genuine cinchona. It has been chemically examined by Mr. Broughton, 
who succeeded in obtaining from it a pure crystalline principle, ascertained to be 
identical with xsculin, the characteristic principle of Asculus Hippocastanum, or 
common horse-chestnut. He could find no trace of any of the cinchona alkaloids. 
(P. J. Tr., March, 1868, p. 418.) 

Bark Structure. The general structure of Cinchona barks does not differ from 
that of other barks, though in some of their microscopical details they are peculiar. 
The true epidermis is found only upon the growing twigs, and is never present in 
the commercial cinchona; the so-called epidermis of the various Cinchona barks of 
commerce being really the outer corky layer, the ewophleuwm, or outer bark of bot- 
anists. Within it is the mesophleum, or middle bark, and innermost of all, the 
endophleum, inner bark, or liber. The tuberous outer bark is composed of flat, 
thick-walled cells, and in some Cinchonas, instead of forming a distinct outer coating, 
sends processes into the mesophleeum, or it may occur in scattered islets through the 
middle bark. Under these circumstances, the middle bark may finally altogether be 
supplanted ; if now the exophlzum be shed or rubbed off, a bark is finally left com- 
posed entirely of liber, as is the case, for example, with the large, flat pieces of true 
Calisaya. The middle bark, when present, is formed out of irregular parenchyma- 
tous cells, among which may, in some species, be seen the so-called latex vessels, 
composed of soft, elongated, unbranched cells, more or less completely fused together 
into channels. In old bark these latex vessels are often entirely obliterated. The 
parenchymatous cells sometimes contain minute starch granules, and occasionally 
single cells may be found, having crystals of oxalate of lime, or a softish, reddish, 
resinoid mass, in their interiors. These constitute the so-called crystal and resin 
cells of authors. 

The endophlzeum is divided by distinct medullary rays into wedge-like masses of 
parenchymatous tissue, containing the liber, or bast-cells, which, on section, are seen 
to be thick-walled, with a faint yellowish tint. The liber-cells are the most distinctive 
feature of Cinchona barks. (See Fig.) “ They are elongated and bluntly pointed at 
their ends, but never branched, mostly spindle-shaped, straight, or slightly curved, 
and not exceeding in length 3mm. They are consequently of a simpler structure 
than the analogous cells of most other officinal barks. They are about + to $ mm. 
thick, their transverse section exhibiting a quadrangular rather than a circular out- 
line. Their walls are strongly thickened by numerous secondary deposits, the cavity 
being reduced to a narrow cleft, a structure which explains the brittleness of the 
fibres. The liber fibres are either irregularly scattered in the liber rays, or they form 
radial lines transversely intersected by narrow strips of parenchyma, or they are 


* In previous editions of this work, it was stated that this bark had been employed in Italy suc- 
cessfully in intermittents, and that Folchi and Peretti had discovered in it a new alkaloid, which 
they named pitaynine. But there is reason to believe that this was a mistake, caused by the con- 
fused use of the name Pitaya bark; and that the bark employed in Italy, and analyzed by the 
chemists mentioned, was that described as hard pitaya in a preceding page. It is conjectured that 
the alkaloid pitaynine may have been either quinidine or cinchonidine, or a mixture of the two. 
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densely packed in short bundles. It is a peculiarity of Cinchona barks that these 
bundles consist always of a few fibres (3 to 5 or 7), whereas in many other barks (as 
cinnamon) analogous bundles are made up ofa large number of fibres.”* (Pharma- 
cographia, p. 356.) 

It has been asserted that crystals of salts of the alkaloids can be seen with the 
microscope in Cinchona bark, but this is an error. These crystals are only to be 
found in sections which have been boiled in a dilute solution of caustic alkali, and 
then washed with water, and are probably alkaloids that have been set free by the 
decomposition of the quinovates by the potash or soda. 

Various attempts have been made to identify the different species of Cinchona by 
the structure of their barks, and we append in a foot-note} the analyses of Prof. 


* Any one desirous of studying these bast-cells can easily separate them by boiling fragments 
of the bark in dilute nitric acid until thoroughly pulpified and then teasing out with needles. 


tT Pror. Matscn’s ANALYSIS. 

1.—Bast fibres single, sometimes in groups of 2, or rarely nore ; medium-sized. 

C. Calisaya. Laticiferous ducts in young bark; no resin-cells; old bark with prominent second- 
ary cork; medullary rays narrow. 

C. glandulifera. Laticiferous ducts in 1 or 2 rows; resin-cells few; bast rays narrow; medullary 
rays large-celled. 

2. Bast fibres single, or oftener in groups ; not in distinct radial lines. 

C. micrantha, No laticiferous ducts; resin-cells few or none; bast fibres medium; medullary rays 
narrow. 

C. purpurea. Laticiferous ducts in 1 or 2 rows; resin-cells numerous; bast fibres thin, with some 
incomplete fibres; medullary rays broadly wedge-shaped at end. 

C. pubescens. Laticiferous ducts in 1 row; resin-cells numerous; bast fibres large, variable, with 
incomplete fibres; medullary rays broad. : 

3. Bast fibres in interrupted single or double radial lines. 

C. succirubra. Laticiferous ducts in 1 row, in old bark often filled with cells; bast and medullary 
rays narrow; bast fibres medium. 

C. officinalis. Laticiferous ducts thin, soon obliterated; resin-cells none; bast fibres medium ; 
medullary rays narrow. 

C. Pitayensis. Laticiferous ducts none; resin-cells few or none; bast fibres thin; medullary rays 
mostly narrow, wedge-shaped at end. 

C. cordifolia. Laticiferous ducts none; resin-cells few; bast fibres small, with some incomplete 
fibres; medullary rays large-celled. 

C. lancifolia. Laticiferous ducts none; resin-cells many; bast fibres medium, with some incom- 
plete fibres ; medullary rays large-celled. 

C. nitida. Laticiferous ducts none; resin-cells few or none; bast fibres mostly thin, but many 
thick or medium; medullary rays narrow. 

C. Peruviana. Laticiferous ducts (in 1 row) and resin-cells small; bast fibres small, many incom. 
pletely filled. 

4. Bast fibres in nearly uninterrupted radial lines. 

C. scrobiculata. Laticiferous ducts in 1 or 2 rows; resin-cells and bast fibres numerous; medul- 
lary rays large-celled. 

Mr. REEve’s ANALYSIS. 

1, Resin-cells absent. 

Laticiferous ducts present (in young bark) ; thickest fibres observed average ‘095 mm, in diame- 
ter; fibres mostly separate. C. Calisaya. 

Laticiferous ducts present (sometimes obscured in old bark) ; thickest fibres average ‘085 mm. 
in diameter ; fibres in lines, and occasionally groups of 2 to 8. C. sueciruba. 

Laticiferous ducts present (soon obliterated). C, officinalis. 

2. Resin-cells few or none (i.e., they vary). 

Laticiferous ducts absent; thickest fibres -10 mm. in diameter; fibres in groups of 2 or 3, in 
older barks of more; medullary rays thin and indistinct. C. micrantha. 

Laticiferous ducts absent; thickest observed fibres average ‘075 mm,; thin fibres, mostly in sin- 
gle lines; section in places or sometimes entirely light gray. C. Pitayensis. 

3. Resin-cells present. 

_Laticiferous ducts absent ; thickest fibres average °084 mm.; numerous resin-cells; fibres in line 
or groups of 2 to 4, with some staff-cells; medullary rays large-celled. C. lancifolia, 

Laticiferous ducts absent; thickest fibres average *078 mm.; resin-cells few; medullary rays 
large-celled ; fibres small (sometimes few), in mostly single lines of 2 to 4, with some staff-cells; in 
some regions the fibres are dark red-brown, becoming bright rose-red with KOH. C. cordifolia. 

Laticiferous ducts present; thickest observed fibres average *106 mm.; numerous resin-cells ; 
medullary rays broadly wedge-shaped ; fibres in groups of 3 to 5, with some staff-cells. C. pur- 

urea. 
‘ Laticiferous ducts present; numerous resin-cells ; medullary rays broad; fibres large, in groups 
of 2 to 3, with staff-cells. C. pubescens. x : 
Laticiferous ducts present; numerous resin-cells; fibres very numerous, in uninterrupted, usually 
single lines. C. scrobiculata. 

Same as last, but few resin-cells. C. glandulifera. 

Resin-cells, laticiferous ducts, and fibres small, many fibres incompletely filled in lines of 2 to 6. 
@. Peruviana. 
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Maisch and Mr. J. C. Reeve. The constancy of the characters is, however, very 
doubtful, and in some studies of commercial barks, owing to the contradictory char- 
acters presented, we have found it impossible to apply the asserted facts, so as to 
determine by the microscope from what species the bark had been procured. 


Chemical History. 


In the analysis of Peruvian bark, the attention of chemists was at first directed 
exclusively to the action of water and alcohol upon it, and to the determination of 
the relative proportions of its gummy or extractive and resinous matter. The pres- 
ence of tannin and of various alkaline or earthy salts in minute quantities was after- - 
wards demonstrated. Fourcroy made an elaborate analysis, which proved the exist- 
ence of other principles in the bark besides those previously ascertained. Dr. Westring 
was the first who attempted the discovery of an active principle in the bark, on which 
its febrifuge virtues might depend; but he was not successful. Seguin afterwards 
pursued the same track, and endeavored, by observing the effects of various reagents, 
to discover the relative value of different varieties of the drug; but his conclusions 
have not been supported by subsequent experiment. M. Deschamps, an apothecary 
of Lyons, obtained from bark a crystallizable salt of lime, the acid of which Vau- 
quelin afterwards separated, and called kinic acid. The latter chemist also pushed 
to a much further extent the researches of Seguin as to the influence of reagents, 
and arrived at the conclusion that those barks were most efficient which gave pre- 
cipitates with tannin or the infusion of galls. Reuss, of Moscow, succeeded in iso- 
lating a peculiar coloring matter from red bark, which he designated by the name 
of cinchonic red, and obtained a bitter substance which probably consisted in part 
of the peculiar alkaline principles subsequently discovered. The first step, however, 
towards the discovery of cinchonine and quinine appears to have been taken by the 
late Dr. Duncan, of Edinburgh, so early as 1803. He believed the precipitate, 
afforded by the infusion of cinchona with that of galls, to be a peculiar vegetable 
principle, and accordingly denominated it cinchonine. Dr. Gomez, a Portuguese 
physician, convinced that the active principle of bark resided in this cinchonine, but 
mixed with impurities, instituted experiments upon some pale bark, which resulted 
in the separation of a white crystalline substance, considered by him to be the pure 
cinchonine of Dr. Duncan. It was obtained by the action of potassa upon an aqueous 
infusion of the alcoholic extract of the bark, and was undoubtedly the principle now 
universally known by the name of cinchonine or cinchonia. But Dr. Gomez was 
ignorant of its precise nature, considering it to be analogous to resin. M. Laubert 
afterwards obtained the same principle by a different process, and described it under 
the name of white matter, or pure white resin. To Pelletier and Caventou was re- 
served the honor of crowning all these experiments, and applying the results which 
they obtained to important practical purposes. In 1820, they demonstrated the alka- 
line character of the principle discovered by Gomez and Laubert, and gave it defi- 
nitively the name of cinchonine. They discovered in the yellow or Calisaya bark 
another alkaline principle, which they denominated quinine. Both these bases they 
proved to exist in the barks, combined with ‘inc or quinic acid, in the state of kinate 
of cinchonine and of quinine. It was, moreover, established by their labors that the 
febrifuge property of bark depends upon the presence of these two principles. In 
1833, MM. O. Henry and Delondre discovered a new alkaloid, but afterwards, find- 
ing its composition in its anhydrous state the same as that of quinine, concluded that 
it was a-hydrate of that base. About 1844, Winckler announced anew the existence 
of the same principle which he considered distinct, and named chinidine ; and, under 
the similar title of quinidine, it has now taken its place among the cinchona alkaloids. 
In 1853, M. Pasteur found that what had been considered as quinidine consisted in 
fact of two alkaloids, for one of which he retained the name of quinidine, and called 
the other cinchonidine ; and, on pushing his investigations further, he ascertained 
that no less than six alkaloids may be obtained from different varieties of Peruvian 
bark ; namely, quinine and quinidine isomeric with each other, cinchonine and cin- 
chonidine also isomeric, and two others, derivatives from the preceding through the 
agency of heat, viz., guinicine from quinine, and cinchonicine from cinchonine, each 
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being isomeric with the alkaloid from which it is derived.* The termination a or 
éa has heretofore been adopted by American and English chemists to distinguish the 
organic alkaloids from other organic proximate principles, the names of which ter- 
minate in 7 or ine, the terms quinine and cinchonine becoming guinia and cinchonia. 
On the same principle, quinidine, quinicine, cinchonidine, and cinchonicine were called 
respectively quinidia, quinicia, cinchonidia, and cinchonicia. The Committee of Re- 
vision of the Pharmacopeeia, 1880, have, however, accepted the custom of continental 
writers, and the a and 7a termination has been dropped and ‘ne substituted. 

At the present time, 1882, the following alkaloids are recognized, as either ex- 
isting naturally, or produced artificially, from the Cinchona barks. 

Natural Alkaloids. 1. Quinine, C,,H,,N,O,. 2. QuiniDINE (Conchinine 
of Hesse), C,,H,,N,O,, 3. CINCHONINE, C,,H,,N,O. 4. CrNcHONIDINE, C,,H,,N,O. 
(These four alkaloids are the most important, and the only ones used medicinally, 
or to be found in the market.) 5. Quinamine, C,,H,,N,O,. 6. Quinidamine 
( Conchinamine of Hesse), C,,H,,N,O,. 7. Homoquinine or Ultra-quinine. 8. Cin- 
chonamine. 9. Paytine, C,,H,,N,OH,O. 10. Homocinchonine, C,,H,,N,O. 11. 
Homocinchonidine, C,,H,,.N,O. 12. Cusconine, C,,H,,.N,0,2H,O. 13. Cusconi- 
dine. 14. Aricine ( Cinchovatine of Manzini), C,,H,,.N,O,. 15. Paricine, C,,H,,N,O. 
16. Paytamine. 17. Dihomocinchonine. 18. Dicinchonine, C,,H,,N,O,? 19. 
Diquinidine (Diconchinine of Hesse), C,,H,,N,O,. 20. Javanine. 21. Cincholine. 

The Artificial Alkaloids at present known are: 1. Quinicine, C,,.H,,N,O,. 2. 
Cinchonicine, ©,,H,,N,O. 3. Quinamicine, C,,H,,N,O,. 4. Quinamidine, 
C,,H,,N,0,. 5. Protoquinamicine, C,,H,,N,O,. 6. Apogquinamine, C,,H,,N,O. 
7. Homocinchonicine, C,,H,,N,O. 8. Hydrocinchonine, C,,H,,N,O. 

Chinoidine or Quinoidine is a term now applied to the resinous substance, consist- 
ing not only of the amorphous natural alkaloids, but to those which are produced 
artificially, through the action of heat and acids upon the crystalline alkaloids. It 
is now officinal. The other constituents of Cinchona bark are Kinic or Quinic, Kinovic 
or Quinovic, Cinchotannic or Quinotannic acids, Kinovin or Quinovin, Cinchonic red, 
volatile butyraceous oil in small quantity, red and yellow coloring matter. These 
constituents will now be considered in detail. 

Quinine, Quinidine, Cinchonine, Cinchonidine, or their sulphates, having been made 
officinal, will be treated of under separate heads (see Index). Qwuinicine and Cin- 
chonicine, being derivatives of quinine and cinchonine, will be considered under their 
respective sources. 

QUINAMINE, Quinamia, C,,H,,N,O,. Dr. O. Hesse discovered this cinchona 
alkaloid in the bark of C. succirubra from Darjeeling in 1872. He has since 
found it in all of the Hast Indian succirubra barks, as well as in the barks of C 
nitida, C. Calisaya, var. Schuhkragfft, C. erythrantha, C. erythroderma, C. rosu- 
lenta, and C. Calisaya (Para bark). De Vrij (L’ Union Pharm., 1877, p. 204; 
NV. R., 1877, p. 300) has published a process for its preparation. It crystallizes in very 
long, asbestos-like, white prisms, without water of crystallization. It is insoluble 
in water, and solution of potassa or ammonia; is readily dissolved by hot alcohol, 
which deposits it in crystals, and less readily by diluted alcohol. ther dissolves it 
rather easily at ordinary temperature, more readily when boiling hot, and gives it 
up crystallized on cooling and evaporation. In alcoholic solution it has an alkaline 
reaction. It neutralizes sulphuric and hydrochloric acids, forming with the latter an 
amorphous salt, but with the former one that crystallizes with difficulty in hexagonal 
scales and short prisms. Its solution is dextrogyrate. Its reaction with chloride 
of gold is very characteristic; the solution of the chloride producing with it a yel- 
lowish white precipitate, which soon becomes purple, and separates gold; the super- 
natant liquid assuming a purplish red, and afterwards a brown color. (For other 
characters, see A. J. P., 1872, p. 302.) 

QUINIDAMINE, Quinidamia ( Conchinamine of Hesse), C,,H,,N,O,, is found in 
C. rosulenta and (. succirubra, and probably exists in other species of red bark. 


.* It is unfortunate that in Germany some confusion yet exists in the names adopted for the cin- 
chona alkaloids. Cinchonidine is frequently called chinidine, and Hesse insists on calling quinidine 
conchinine, 
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It crystallizes in long, brilliant prisms, which melt at 123° C. (253°4° F.). A erys- 
talline hydriodide has been produced. Like quinamine, its gold salt soon decom- 
oses. 

: Homoquinink, C,,H,,N,O,, was discovered in 1881 simultaneously, by D. 
Howard and J. Hodgkin, B. H. Paul, A. J. Cownley and T. G. Whiffen (P. J. Tr., 
1881, p. 497; 1882, p. 905). It was named by Howard, and Hesse states that 
J. A. Tod observed the alkaloid in 1880. It is obtained from the Cuprea bark, 
and was first noticed by Paul and Cownley on account of the readiness with which 
it crystallized from its ethereal solution. It exists in the bark sometimes to the 
extent of 0°3 per cent. Ultraquinine is the name suggested for Homoquinine by 
Whiffen, on account of its extreme levogyrate properties. It is freely soluble in 
alcohol and chloroform, sparingly in ether, from which it crystallizes in proportion 
as it can take up water. (fesse.) It is also soluble in diluted sulphuric acid, pro- 
ducing fluorescence, and gives, with chlorine water and ammonia, a green coloration 
(thalleioquin). The sulphate coincides exactly in properties with sulphate of quinine 
except in its behavior with ether. Its tartrate closely resembles tartrate of cincho- 
nidine. Homoquinine and its salts behave towards polarized light like quinine. 

CINCHONAMINE, C,,H,,N,O. This alkaloid was discovered in 1881 by M. Ar- 
naud in Cuprea bark. It exists in the proportion of 0:2 per cent., and is usually 
associated with cinchonine. His process is to treat the bark with milk of lime, 
dry the mixture, exhaust with boiling alcohol, distil off the alcohol, and take up 
the residue with diluted hydrochloric acid; hydrochlorate of cinchonamine crystal- 
lizes out, hydrochlorate of cinchonine remaining in solution. Cinchonamine is in- 
soluble in cold water, soluble in 30 parts of alcohol, more soluble in hot alcohol, in 
100 parts of ether. It is dextrogyrate. 

PayTing, C,,H,,N,0,H,O, was discovered by Hesse in the white Payta bark. 
PAYTAMINE is an amorphous alkaloid accompanying Paytine. 

HoMocincHoning, C,,H,,N,O, the Cinchonodine of Koch, is obtained from the 
bark of C. rosulenta ; it is levogyrate, and crystallizes from its alcoholic solution in 
large prisms. It has been mistaken for aricine. 

DIHOMOCINCHONINE, O©,,H,,N,O,, is an amorphous alkaloid obtained from © 
rosulenta. It is dextrogyrate. 

Homocincnonipine, C,,H,,N,0, is also obtained from C. rosulenta. It erystal- 
lizes in large prisms, and forms a neutral sulphate containing six molecules of water, 
which may be had in commerce. 

CusconinE, C,,H,,N,O,,2H,O, was discovered by Leverkéhn. It is a constituent 
of the cusco bark, C’. pubescens var. Pelletieriana, and Hesse has recently found it 
in Cuprea bark. It is nearly insoluble in water, soluble in 35 parts of ether, more 
easily in alcohol, very soluble in chloroform. It may be distinguished from other 
cinchona alkaloids by forming with sulphuric acid a neutral sulphate, which is amor- 
phous, gelatinous, and yellow, and insoluble in an excess of the acid. 

CUSCONIDINE is an amorphous alkaloid found in cusco bark, accompanying cus- 
conine. 

ARIcInE, C,,H,,N,O,. Cinchovatine. This alkaloid, found in cusco bark, and 
quite recently in Cuprea bark, was formerly believed by Hesse to be identical with 
cinchonidine. Pelletier and Cariol obtained aricine as far back as 1829 (see note, 
p. 308, 14th ed. U.S. D.). Its separate existence is now (1882) not doubted. It 
crystallizes in prisms, and its salts are of sparing solubility. 

Paricine, C,,H,,N,O, is found with quinamine in the bark of C. succirubra of 
Darjeeling, and, according to Hesse, it may be separated from all the cinchona alka- 
loids with which it may be associated in solution by treating with carbonate of sodium, 
which precipitates paricine first. 

DIcINCHONINE is found in chinoidine. It is amorphous. 

DiQquin1vinE, Diconchinine of Hesse, C,,H,,N,O,, is found principally in chi- 
noidine which has been obtained from barks containing quinine and quinidine. It 
is dextrogyrate, produces a fluorescent solution with diluted sulphuric acid, and gives 
\the thalleioquin reaction. 

\ JAVANINE, obtained by Hesse from 0. Calisaya var. Javanica. 
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CINCHOLINE, a pale yellow, liquid alkaloid, having an odor recalling that of chin- 
oline, discovered by Hesse in 1882. (See P. J. Zr., May 6, 1882.) 

Of the artificial bases, QUINAMICINE and QUINAMIDINE are isomeric; they are 
both amorphous, and are produced by heating quinamine in contact with diluted 
sulphuric acid. If the action of sulphuric acid be continued at 120° C. (248° F.) 
to 130° C. (266° F.), an amorphous brownish substance is formed which may be 
precipitated by carbonate of sodium, and is insoluble in ether. Hesse has named 
this PROTO-QUINAMICINE. 

APOQUINAMINE is isomeric with homocinchonine, and is prepared by boiling 
quinamine or quinamidine with hydrochloric acid for a short time. It is white, 
amorphous, soluble in ether, alcohol, and diluted hydrochloric acid. Homocrncno- 
NICINE is prepared from homocinchonidine just as cinchonicine and quinicine are 
from cinchonine and quinine,—z.e., by heating their sulphates. 

HyYDROCINCHONINE, C,,H,,N,O, discovered by Caventou, is obtained by treating 
cinchonine with potassium permanganate. It is soluble in 1300 parts of water, more 
soluble in alcohol and ether. The statement that it may be found in commercial 
cinchonine has not been confirmed. 

The other constituents of Cinchona bark are of less importance. 

Kinie Acid ( Cinchonic or Quinic Acid), C,H,,0,. This acid was isolated as early 
as 1785 by Hofmann, an apothecary of Leer, who obtained it from the calcium salt 
from cinchona. It exists in a number of important plants,—ivy, oak, elm, ash, coffee, 
ete. It may be desirable to procure the alkaloids in the state of saline combination 
in which they exist in the bark ; since it is possible that they may exert an influence 
over the system in this state, somewhat different from that produced by their com- 
binations with the sulphuric or other mineral acid. As it is impossible to procure 
the kinates immediately from the bark in a pure state, it becomes necessary first to 
obtain the kinic acid separately, which may thus become of some practical importance. 
We shall, therefore, briefly describe the mode of procuring it, and its characteristic 
properties. It is most usually prepared from the kinate of calcium, the residue ob- 
tained in the manufacture of sulphate of quinine (see Quinine Sulphas) by decom- 
posing an aqueous solution of kinate of calcium with oxalic acid, filtering out the 
precipitated oxalate of calcium, and evaporating the filtrate to the crystallizing point; 
or by evaporating the infusion of bark to a solid consistence, and treating the extract 
with alcohol, we have in the residue a viscid matter consisting chiefly of mucilage 
with kinate of calcium, which is insoluble in alcohol. If an aqueous solution of this 
substance be formed, and allowed to evaporate at a gentle heat, crystals of the kinate 
will be deposited, which may be purified by a second crystallization. The salt thus 
obtained, being dissolved in water, is decomposed by means of oxalic acid, which pre- 
cipitates the lime, and leaves the kinic acid in solution. This may be procured in 
the crystalline state by spontaneous evaporation, though as usually prepared it is in 
the form of a thick syrupy liquid. The crystals are transparent and colorless, sour 
to the taste, and readily soluble in alcohol and in water. By heating kinic acid or 
a kinate with manganese dioxide and sulphuric acid, we get yellow crystals of kinone, 
better known as quinone, C,H,O,; a reaction which may be used for ascertaining 
the presence of kinie acid. The kinates of cinchonine and quinine may be obtained 
either by the direct combination of their constituents, or by the mutual decomposition 
of the sulphates of those alkaloids and kinate of calcium. inate of cinchonine has 
a bitter and astringent taste, is very soluble in water, is soluble also in alcohol, and 
is crystallized with difficulty. Kinate of quinine is also very soluble in water, but 
less so in rectified alcohol. Its taste is very bitter, resembling that of yellow bark. 
It crystallizes in beautiful stellate groups, which are opaque or semi-transparent. 
The salt is with difficulty obtained free from color, and only by employing the ingredi- 
ents in a state of extreme purity. (Ann. de Chim. et de Phys., Juillet, 1829.) Laute- 
mann found, in experiments upon himself, that kinic acid, when taken into the system, 
undergoes a conversion into hippuric acid, and in this state escapes with the urine. 
(Ann. der Chem. und Pharm., cxxv. 9.) M. Rabuteau has investigated the physio- 
logical properties of kinic acid, and has found it closely to resemble the ordinary 
vegetable acids, being harmless in its effects on the system, and forming with water 

29 
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a refreshing drink like lemonade. Like other vegetable acids, also, it is decomposed 
in the system, forming, when taken in the state of an alkaline salt, a carbonate of 
the alkali in the blood, and rendering that fluid alkaline. (Am. Journ. of Med. Scz., 
Oct. 1872, p.524.) Kinic acid is said by Zwenger to have been found in the leaves 
of Vaccinium Myrtillus. (A. J. P., March, 1861, p. 128.) | 

Quinovin or Kinovin. Kinovic Bitter, C,,H,,0, Originally discovered in the 
false bark called quinquina nova or new bark, this substance has since been found in 
the Calisaya bark, and probably exists, in greater or less proportion, in all the Cin- 
chona barks. It was detected by De Vrij not only in the bark, but also in the 
wood and leaves of C. Calisaya and C. lucumefolia. (Journ. de Pharm., Avril, 1860, 
pp. 225 and 258.) It is white, uncrystallizable, almost insoluble in water, but readily 
dissolved by alcohol and ether. It is very bitter, and, as it is asserted to have no 
febrifuge virtues, may on this account mislead the judgment in relation to the activity 
of the bark in which it may be found. Some barks are said to owe their bitterness 
mainly to this ingredient. Winckler gives, as a certain test of its presence in any 
bark, the sulphate of copper, which is indifferent to infusion of bark containing none 
of this principle, but detects the smallest proportion of it by producing a dirty green 
color, soon followed by the deposition of a fine similarly colored powder. This is a 
salt of copper, and has a very bitter and metallic taste. (See A. J. P., xxv. 343.) 

Kinovin in alcoholic solution was shown in 1859 by Hlasiwetz to be resolved by 
means of hydrochloric acid gas into kinovic acid, C,,H,,O,, and an unerystallizable 
sugar mannitan, C,H,,0,, by assimilation of H,O. ‘The formation of kinovic acid 
takes place more easily if kinovin is placed in contact with sodium amalgam and 
spirit of wine, when after 12 hours mannitan and kinovate of sodium are formed. 
(Pharmacographia, 2d ed., p. 364.) 

Kinovic or Quinovic Acid, resulting as before stated from the decomposition 
of kinovin, and possessing the formula C,,H,,0,, is white, in rhomboidal crystals, 
insoluble in water, but slightly soluble in ether, somewhat more so in boiling alcohol, 
but very soluble in ammonia and the fixed alkalies. All its solutions are decidedly 
bitter. Its acid properties are feeble, yet it is capable of decomposing the alkaline 
carbonates. (Journ. de Pharm., Nov. 1859, p. 386.) De Vrij proposes the follow- 
ing method of isolating kinovin. Macerate powdered cinchona with a very weak 
solution of caustic potassa or soda, precipitate the filtered liquid with an acid, redis- 
solve the precipitate in milk of lime to separate the cinchonic red, filter and precipitate 
the solution boiling hot with hydrochloric acid, separate the precipitate, wash it, ex- 
press as much as possible, and lastly dry it on porous stones, and powder it. Thus pre- 
pared, the kinovic bitter forms soluble compounds with magnesia and lime, and has 
been employed, in this mode of combination, as a tonic in the hospital of Batavia, 
with encouraging success. (Jbid., Avril, 1860, p. 258.) Dr. Kerner (Deutsche Klin., 
xx. p. 81) speaks very favorably of kinovic acid, as an excellent and at the same 
time perfectly safe tonic, which produces no narcotic symptoms, and given to adults, 
in the quantity of half or three-quarters of an ounce, causes not the slightest ill effect. 
He prefers it in the form of kinovate of calcium, of which 40 grains (2-6 Gm.) is 
the average dose. (Am. Journ. of Med. Sci., Oct. 1869, p. 543.) 

A bitter principle was extracted from Calisaya bark by Winckler. He named it 
kinovic bitter ; but, having been supposed to possess acid properties, it was after- 
wards denominated guinovic or kinovic acid. The compounds are, however, distinct, 
although associated. 

By. the experiments of Henry, Jr., and Plisson, it may be considered as estab- 
lished that the alkaloids of the different varieties of bark are combined at the same 
time with kinic acid, and with one or more of the coloring matters, which, in re- 
lation to these substances, appear to act the part of acids. This idea was originally 
suggested by Robiquet. (Journ. de Pharm., xii. 282, 369.) The compounds of 
quinine, cinchonine, etc., with the coloring matter, are scarcely soluble in water, 
while their kinates are very soluble. 

The odor of bark appears to depend on a volatile oil, which Fabroni and Tromms- 
dorff obtained by distillation with water. The oil floated on the surface of the water, 
was of .a thick consistence, and had a bitterish, acrid taste, with the odor of bark. 
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The fatty matter, which was first obtained pure by M. Laubert, is of a greenish 
color as obtained from the pale bark, orange yellow from the yellow. It is insolu- 
ble in water, soluble in boiling alcohol, which deposits a part of it on cooling, very 
soluble in ether even cold, and saponifiable with the alkalies. 

The cinchonic red of Reuss, the insoluble red coloring matter of Pelletier and 
Caventou, is reddish brown, insipid, inodorous, largely soluble in alcohol especially 
when hot, and almost insoluble in ether or water, though the latter dissolves a little 
at the boiling temperature. The acids promote its solubility in water. It precipi- 
tates tartar emetic, but not gelatin; but if treated with a cold solution of potassa 
or soda, or by ammonia, lime, or baryta, with heat, and then precipitated by an acid, 
it acquires the property of forming an insoluble compound with gelatin. It is most 
abundant in the red bark (over 10 per cent.), and least so in the pale. 

The yellow coloring matter has little taste, is soluble in water, alcohol, and ether, 
precipitates neither gelatin nor tartar emetic, and is itself precipitated by subacetate 
of lead. 

CINCHOTANNIC AciD. * Tannic acid, tannin, or soluble red coloring matter of 
Pelletier and Caventou, has been considered as possessing all the properties which 
characterize the proximate vegetable principles associated together under the name 
cinchotannic acid. It hasa brownish red color and an austere taste, is soluble in water 
and alcohol, combines with metallic oxides, and produces precipitates with the salts 
of iron, which vary in color according to the variety of bark, being deep green with 
the pale bark, blackish brown with the yellow, and reddish brown with the red. It 
also forms white precipitates with tartar emetic and gelatin, and readily combines 
with atmospheric oxygen, becoming insoluble. It must, however, differ materially 
from the tannic acid of galls, which could not exist in aqueous solutions containing 
cinchonine and quinine without forming insoluble compounds with them. Rembold 
has shown that when cinchotannic acid is boiled with diluted sulphuric acid cin- 
chonic red is produced, sugar being formed at the same time by fusing cinchona red 
with caustic potash, protocatechuie acid, C,H,O,, is formed. 

Incompatibles. Of the relations of bark to the several solvents employed in phar- 
macy we shall speak hereafter, under the heads of its infusion, decoction, and tincture ; 
where we shall also have an opportunity of mentioning some of the more prominent 
substances which afford precipitates with its liquid preparations. It is sufficient at 
present to state that all the substances which precipitate the infusion of bark do 
not by any means necessarily affect its virtues; as it contains several inert ingre- 
dients which form insoluble compounds with bodies that do not disturb its active 
principles. As tannic acid forms with the alkaloids compounds insoluble in water, 
it is desirable that substances containing this acid in a free state should not be pre- 
scribed in connection with the infusion or decoction of bark; for, though these in- 
soluble tannates might be found efficacious if administered, yet, being precipitated 
from the liquid, they would be apt to be thrown away as dregs, or at any rate would 
communicate, if agitated, an unpleasant turbidness. The same may be said of the 
tincture and compound solution of iodine, which form insoluble compounds with all 
the cinchona alkaloids, and of the alkalies, alkaline carbonates, and alkaline earths, 
which precipitate these alkaloids from their aqueous solution. 

Estimation of Value. It is evident, from what has been said, that an infusion 
of bark, on account of the tannin-like principle which it contains, may precipitate 
gelatin, tartar emetic, and the salts of iron, without having a particle of cinchonine, 
quinine, or other alkaloid in its composition ; and that consequently any inference as 
to its value, drawn from these chemical properties, would be fallacious ; but, as the 
active principles are thrown down by the tannic acid of galls, no bark can be con- 
sidered good which does not afford a precipitate with the infusion of this substance.* 


* Grahe’stest. A test of the Cinchona barks, containing one or more of their characteristic alka- 
loids, has been proposed by Grahe. It is founded on the fact, that, when these barks are exposed 
to destructive distillation, a product is obtained of a bright carmine color, which is yielded by no 
other bark under the same circumstances, and not by cinchona unless it contain one or more of its 
peculiar alkaloids. Nor do the pure alkaloids afford it; but, if mixed with a little acetic, kinic, 
tannic, citric, or tartarie acid, they exhibit the reaction, showing that in the bark it takes place 
between the alkaloids and organic acids contained in it. Grahe applies the test by heating a piece 
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It is impossible to determine, with accuracy, the relative proportion of the active 
ingredients in the different varieties of cinchona; as the quantity is by no means 
uniform in different specimens of the same variety. The results of the most recent 
experiments have been already stated under the head of the several varieties of bark 
described. . But it is highly important, in relation to any particular sample of bark, 
to be able to ascertain its medicinal efficiency, which is measured by the quantity of 
the peculiar cinchona alkaloids it may contain. The U.S. Pharmacopoeia for the 
first time in its history gives a process for assaying Cinchona bark; this is deemed 
necessary because of the impossibility of judging of the quality of the bark by its 
physical appearances. The manufacturing chemist never trusts to anything short 
of a careful chemical assay, and Cinchona bark should never be dispensed or used 
without having its quality tested or certified to by.a competent authority. The fol- 
lowing process of assay was contributed to the Committee of Revision by Prof. A. 
B. Prescott, of Ann Arbor, Mich., who acknowledges valuable assistance from Dr. 
W. M. Mew, Chemical Service U.S.A., Medical Museum, Washington, D.C. It 
is based upon De Vrij’s method, and will give sufficiently accurate results for the 
uses of the pharmacist. Each manufacturer and quinologist usually has a process 
of his own, which he carefully keeps secret, and a method which will accurately 
differentiate the quantities of the alkaloids is usually difficult and unreliable in the 
hands of the inexperienced. 

‘“ Assay oF CincHonaéA Bark. I. For Total Alkaloids. Cinchona, in No. 80 
powder, and fully dried at 100° C. (212° F.), twenty grammes ; Lime, five grammes ; 
Diluted Sulphuric Acid, Solution of Soda, Alcohol, Distilled Water, each, a sufficient 
quantity. Make the Lime into a milk with 50 C.c. of Distilled Water, thoroughly 
mix therewith the Cinchona, and dry the mixture completely at a temperature not 
above 80° C. (176° F.). Digest the dried mixture with 200 C.c. of Alcohol, in a 
flask, near the temperature of boiling, for an hour. When cool, pour the mixture 
upon a filter of about six inches (15 cm.) diameter. Rinse the flask and wash 
the filter with 200 C.c. of Alcohol, used in several portions, letting the filter drain 
after use of each portion. To the filtered liquid add enough Diluted Sulphuric 
Acid to render the liquid acid to test-paper. Let any resulting precipitate (sulphate 
of calcium) subside; then decant the liquid, in portions, upon a very small filter, 
and wash the residue and filter with small portions of Alcohol. Distil or evaporate 
‘the filtrate to expel all the Alcohol, cool, pass through a small filter, and wash the 
latter with Distilled Water slightly acidulated with Diluted Sulphuric Acid, until 
the washings are no longer made turbid by Solution of Soda. To the filtered liquid, 
concentrated to the volume of about 50 C.c., when nearly cool, add enough Solution 
of Soda to render it strongly alkaline. Collect the precipitate on a wetted filter, let 
it drain, and wash it with small portions of Distilled Water (using as little as pos- 
sible), until the washings give but a slight turbidity with test-solution of chloride of 
barium. Drain the filter by laying it upon blotting or filter papers until it is nearly 
dry. Detach the precipitate carefully from the filter and transfer it to a weighed 
capsule, wash the filter with Distilled Water acidulated with Diluted Sulphuric 
Acid, make the filtrate alkaline by Solution of Soda, and, if a precipitate result, 
wash it on a very small filter, let it drain well and transfer it to the capsule. Dry 
the contents of the latter at 100° ©. (212° F.) to a constant weight, cool it in a 
desiccator and weigh. The number of grammes multiplied by five (5), equals the 
percentage of total alkaloids in the Cinchona. 

“IL. For Quinine. To the total alkaloids from 20 grammes of Cinchona, pre- 
viously weighed, add Distilled Water acidulated with Diluted Sulphurie Acid, until 
the mixture remains for ten or fifteen minutes after digestion, just distinctly acid to 
test-paper. ‘Transfer to a weighed beaker, rinsing with Distilled Water, and adding 
of this enough to make the whole weigh seventy (70) times the weight of the alka- 
of the bark weighing from five to ten grains in an ordinary test-tube, and gradually increasing the 
heat to redness. Whitish smoke, and watery vapor condensing on the surface of the tube, are 
first given off, which are soon followed by the appearance of redness in the fumes, and by the de- 
position, an inch above the heated part, of a red pulverulent film, which is gradually changed into 


a thick, oily liquid, running down the glass in drops or streaks of a fine carmine color. (Chemisches 
Centralblatt, Feb. 17, 1858, p. 97.) For further information see p. 443. 
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loids. Add now, in drops, Solution of Soda previously well diluted with Distilled 
Water, until the mixture is exactly neutral to test-paper. Digest at 60° C. (140° 
}’.) for five minutes, then cool to 15° C. (59° F.) and maintain at this temperature 
for half an hour. If crystals do not appear in the glass vessel, the total alkaloids 
do not contain quinine in quantity over eight (8) per cen. of their weight (cor- 
responding éo nine (9) per cent. of sulphate of quinine crystallized). If crystals 
appear in the mixture, pass the latter through a filter not larger than necessary, 
prepared by drying two filter papers of two to three and a half inches (5 to 9 cm.) 
diameter, trimming them to an equal weight, folding them separately, and placing 
one within the other so as to make a plain filter four-fold on each side. When the 
liquid has drained away, wash the filter and contents with Distilled Water of a 
temperature of 15° C. (59° F.), added in small portions, until the entire filtered 
liquid weighs ninety (90) times the weight of the alkaloids taken. Dry the filter, 
without separating its folds, at 60° C. (140 F.), to a constant weight, cool, and 
weigh the inner filter and contents, taking the outer filter for a counter-weight. To 
the weight of effloresced sulphate of quinine so obtained, add 11:5 per cent. of its 
amount (for water of crystallization), and add 0°12 per cent. of the weight of the 
entire filtered liquid (for solubility of the crystals at 15° C.) 59° F. The sum in 
grammes, multiplied by five (5), equals the percentage of crystallized sulphate of 
quinine equivalent to the quinine in the Cinchona.” UW. 8S. 

The British Pharmacopeeia gives the following methods of testing Cinchona barks. 

1. “Zest for Yellow Cinchona. Boil 100 grains of the bark, reduced to very 
fine powder, for a quarter of an hour, in a fluidounce of distilled water acidulated 
with ten minims of hydrochloric acid; and allow it to macerate for twenty-four 
hours. Transfer the whole to a small percolator, and, after the fluid has ceased to 
drop, add at intervals about an ounce and a half of similarly acidulated water, or 
until the fluid which passes through is free from color. Add to the percolated fluid 
solution of subacetate of lead until the whole of the coloring matter has been re- 
moved, taking care that the fluid remains acid in reaction. Filter, and wash with 
a little distilled water. ‘To the filtrate add about thirty-five grains of caustic potash, 
or as much as will cause the precipitate which is at first formed to be nearly redis- 
solved, and afterwards six fluidrachms of pure ether. Then shake briskly, and, 
having removed the ether, repeat the process twice with three fluidrachms of ether, 
or until a drop of the ether employed leaves on evaporation scarcely any perceptible 
residue. Lastly, evaporate the mixed ethereal solutions in a capsule. The residue, 
which consists of nearly pure Quinia, when dry, should weigh not less than two 
grains, and should be readily soluble in diluted sulphuric acid. 

2. “ Test for Pale Cinchona. Two hundred grains of the bark, treated in the 
manner directed in the test for yellow cinchona bark, with the substitution of chloro- 
form for ether, should yield not less than one grain of alkaloids. 

3. “ Test for Red Cinchona. One hundred grains of the bark, treated in the 
manner directed in the test for yellow cinchona, with the substitution of chloroform 
for ether, should yield not less than 1:5 grain of alkaloids.” Br. 

It is usually sufficient to ascertain the quantity of total alkaloids in bark, for this 
is really a test of the efficacy of the bark for pharmaceutical purposes; for all the 
organic alkaline principles contained in it are efficient as medicines, and in all prob- 
ability in a nearly equal degree. But, for manufacturing purposes, it is necessary 
to push the investigation further, and ascertain the proportion of the several alka- 
loids in the mixture. This is most conveniently done by means of ether. Cin- 
chonine is scarcely soluble in ether, quinidine is soluble in small proportion, quinine 
is freely soluble. When, therefore, a mixture of these alkaloids is treated with 
that menstruum, quinine and quinidine are dissolved, and cinchonine left. The 
two former may be separated by allowing the ethereal solution to evaporate. Qui- 
nidine crystallizes from the solution, and quinine is obtained uncrystallized, as the 
last product of the evaporation of the ether. These remarks apply to quinidine, 
as it was understood befvre the investigations of Pasteur.* 


* Mr. Robert Howard employs the following method of ascertaining the presence or absence of 
these alkaloids, severally, in any mixture of their sulphates, founded on the fact that ten grains 
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From the most recent and carefully conducted assays, it appears that the best 
officinal yellow Calisaya bark, the finest red bark, and the finest fibrous Carthagena 
bark (soft Pitaya) are about equal in their amount of alkaloids, each containing 
from 3 to 4 per cent., and the Indian and Java barks frequently exceed these yields; 
De Vrij obtained from bark of C7. officinalis grown at Ootacamund total alkaloids as 
high as 11:96 per cent. (9:1 per cent. of which was quinine). The highest yield 
yet recorded was obtained by De Vrij from Ootacamund bark, 13°5 per cent., 
the greater part of which was quinine. Between these and the barks of lowest 


of sulphate of quinine dissolve in sixty drops of ether, but only one grain of sulphate of quinidine. 
Ten grains of the salt are put into a strong test-tube, ten drops of dilute sulphuric acid (one of 
acid and five of water) with fifteen drops of water are added, and a moderate heat applied till the 
salt is dissolved. When the solution has quite cooled, sixty drops of officinal ether with twenty 
of spirit of ammonia are added, and the mixture is well shaken, the tube being closed by the 
thumb. After this the tube is closely stopped with a well-fitting cork, and gently shaken from 
time to time. If the salt contain only quinine, or not more than 10 per cent. of quinidine, it will 
be completely dissolved, while, at the surface of contact of the two clear liquids, only mechanical 
impurities will be seen. After some time the layer of ether becomes gelatinous, and then no fur- 
ther observation can be made. Ten grains of the salt examined may contain one grain of quinidine, 
and yet be completely dissolved by the ether and ammonia; but inthis case the quinidine will soon 
begin to crystallize in the layer of ether. The least trace of quinidine may be detected by employ- 
ing, instead of ordinary ether, the same fluid previously saturated with quinidine, in which case all 
the quinidine must remain undissolved. It is necessary, in the last experiment, to observe, after 
the shaking, whether or not all has dissolved; for, owing to the great tendency of quinidine to 
crystallize, it may again separate, and thus become a source of error. If more than a tenth of 
quinidine, or if cinchonine be present in the salt, an insoluble precipitate will be seen between the 
layers of the two fluids. If it be quinidine, it will be dissolved on the addition of proportionately 
more ether; while, if it be cinchonine, it will remain unaffected. (P. J. Tr., xi. 394.) 

De Vrij uses the following method of ascertaining the alkaloid strength of cinchona, and of 
obtaining the several alkaloids separate. Having dried a portion of powdered bark at 100° 
C., and weighed it, mix with it one-fourth of slaked lime, and boil for five minutes with ten 
times its weight of alcohol of sp. gr. 0°85. Put the whole on a filter, and exhaust by adding suc- 
cessively portions of boiling alcohol, until the whole weight of the spirit used equals twenty times 
that of the bark. Acidulate the tincture with diluted acetic acid so that it shall redden litmus, and 
then evaporate on a water-bath till all the alcohol is expelled. Treat the residue separately with 
water till the filtered Kiquid is no longer made turbid by an alkali. The solution thus obtained 
contains all the alkaloids; the kinovic acid, resin, fat, and other impurities remaining on the 
filter. If the filter and its contents be treated with milk of lime, the quantity of kinovic acid can 
be determined. The watery solution is now to be reduced by evaporation on a water-bath to a 
small bulk, and then mixed with an excess of slaked lime, by which the alkaloids are precipitated. 
Now throw the whole on the smallest possible filter, and wash with the minimum of cold water. 
If proper care be taken, the amount of water necessary to remove the coloring matter is so small, 
that the loss of alkaloids through their slight solubility in lime-water may be disregarded. After 
the filter has been duly washed, and dried, boil it repeatedly with alcohol of 0°82, till this will dis- 
solve nothing more; then filter, evaporate the slightly colored alcoholic solution in a weighed 
platinum vessel, and heat the residue on a water-bath till it ceases to lose weight. The amount 
of alkaloids is now known. Sometimes a trace of coloring matter is left undissolved. If this is 
sufficient to be weighed, it must be deducted from the amount of the alkaloids; but generally the 
quantity is insufficient to merit notice. 

To ascertain their character, dissolve in the smallest quantity of very dilute acetic acid. Put 
the solution ina closed funnel, provided with a cork, agitate with a slight excess of caustic soda, 
and a quantity of ether equal to fifteen times the weight of the alkaloids, and let the mixture 
stand for six hours; for, though cinchonidine and quinidine are sparingly soluble in ether, a con- 
siderable amount is dissolved on the first agitation, which separates in crystals in a few hours. 
Now evaporate the ethereal solution, and dry the residue on a water-bath till the weight remains 
constant. The residue is quinine, with traces of cinchonidine, quinidine, and cinchonine; and in 
many cases a large amount of a still unknown fusible alkaloid. By the known reactions of chlorine 
and ammonia, and by the preparation of Herapathite, the nature of this residue can be ascertained. 

The alkaloids which have not been dissolved by the ether are now again to be dissolved in the 
smallest quantity of diluted acetic acid, and the solution mixed with a few drops of a concentrated 
solution of iodide of potassium. After stirring with a glass rod, a sandy crystalline precipitate 
will occur if quinidine be present. In such a case, the hydriodate of quinidine is collected on a 
filter, dried at 100° C. (212° F.), and weighed, and the quantity of quinidine ascertained by cal- 
culation; 100 grains of the hydriodate being equivalent to 71°68 of quinidine, according to the 
formula Coo Ho4N202, HI. 

The liquid separated by filtration from the hydriodate is precipitated by caustic soda, and the 
precipitate will be either cinchonine, or a mixture of this with cinchonidine, 

The presence of cinchonine or quinidine among the alkaloids may be conjectured at the time of 
the treatment with ether; for, if one of these is present, it is partially deposited in a crystalline 
state after some time. 

While the presence of quinidine can easily be ascertained by iodide of potassium even in small 
quantities, that of cinchonidine can be determined with certainty only by the polarizing apparatus, 
by which De Vrij has detected the cinchonidine of Pasteur even in the bark of the 0. Pahudiana 
of Java, (P. J. Tr., vi. 51.) 
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value there is every grade of productiveness, down to a mere trace of alkaloidal 
matter.* 

Medical Properties and Uses. This valuable remedy was unknown to the civ- 
ilized world till about the middle of the seventeenth century, though the natives of 
Peru are generally supposed to have been long previously acquainted with its febrifuge 
powers. Humboldt, however, is of a different opinion. In his Memoir on the Cin- 
chona forests, he states that it is unknown as a remedy to the Indians inhabiting the 
country where it grows; and, as these people adhere pertinaciously to the habits of 
their ancestors, he concludes that it never was employed by them. They have gener- 
ally the most violent prejudices against it, considering it poisonous, and in the treat- 
ment of fever prefer the milder indigenous remedies. Ruiz and Pavon, however, 
ascribe the discovery to the Indians; and Tschudi states, in his Travels in Peru 
(Am. ed., ii. 280), that the inhabitants of the Peruvian forests drink an infusion of 
the green bark as a remedy in intermittent fever} On the other hand, the state- 
ments of Humboldt have recently been confirmed by the travellers Markham and 
Spence, the former remarking that the native Indian doctors do not use the bark, and 
the latter that the Cascarilleros of Kcuador believe that their red bark is used solely 
for dyeing. It is uncertain whether, as Jussieu stated in 1739, the Jesuit fathers re- 
ceived their knowledge from the Indians, or, as Humboldt believes, discovered the 
virtues of the drug for themselves, having been led to make trial of it by its extreme 
bitterness. The Countess of Cinchon, wife of the Viceroy of Peru, having in her 
own person experienced the beneficial effects of the bark, is said, on her return to 
Spain in the year 1640, to have first introduced the remedy into Europe. Hence 
the name of pulvis Comitisse, by which it was first known. After its introduction, 
it was distributed and sold by the Jesuits, who are said to have obtained for it the 
price of its weight in silver. From this circumstance it was called Jeswit's powder, 
a title which it long retained. In 1653, Dr. Chifflet, physician to the Archduke 
Leopold, directed the attention of all Kurope to the bark by his work entitled Pul- 
vis Febrifugus Orbis Americant. This gave rise to a very active controversy ; the 
high price of the drug aiding very greatly those who opposed its introduction. Ac- 
cording to Sturm, twenty doses in 1658 cost sixty florins. It seems first to have 
been advertised in England for sale in 1658 by a James Thomson, and by 1660 it 
was much employed. It still, however, encountered much prejudice and ignorance, 
and was not made officinal in the London Pharmacopeeia until 1677. Sir Robert 
Talbot (or Talbor) used it as a secret remedy with so much address and success that 
in 1679 he cured Charles II. of a tertian, aad subsequently sold his secret to Louis 
XIV. of France, who published it in 1681. 

When taken into the stomach, bark usually excites in a short time a sense of 
warmth in the epigastrium, which often diffuses itself over the abdomen and even 
the breast, and is sometimes attended with considerable gastric and intestinal irrita- 
tion. Nausea and vomiting are sometimes produced, especially if the stomach was 
previously in an inflamed or irritated state. Purging, moreover, is not an unfre- 
quent attendant upon its action. After some time has elapsed, the circulation often 
experiences its influence, as exhibited in the somewhat increased frequency of pulse; 
and, if the dose be repeated, the whole system becomes more or less affected, and all 
the functions undergo a moderate degree of excitement. Its action upon the ner- 
vous system is often evinced by a sense of tension, or fulness, or slight pain in the 
head, singing in the ears, and partial deafness, which are always experienced by many 


* To obviate the disadvantages arising from the variable strength of bark, M. Guillermond 
recommends to fix on an appropriate strength, as indicated by the percentage of quinine, below the 
highest yet much above the lowest, and either to select bark of this strength, or to bring that em- 
ployed to the medium strength, by adding a stronger or weaker bark, as the case may require, in 
due proportion. He recommends as this standard the yield of 3°2 per cent. of sulphate of quinine. 


. 


This is to be treated by alcohol till entirely exhausted, and the tincture evaporated so as to yield: 


an extract which shall exactly represent the virtues of the bark, and shall always have the same 
strength. From this extract all the preparations of bark are to be made, which will thus always 
be uniform in strength. (Journ. de Pharm., Aoftt, 1863, p. 124.) 

+ Tschudi also observes that he has found the fresh bark more efficacious than the dried; as, in 
less than half the usua, dose, it not only effects cures in a short time, but insures the patient against 
the return of the disease. 
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individuals when brought completely under its influence. The effects above men- 
tioned entitle bark to a place among the tonics, and it is usually ranked at the very 
head of this class of medicines. It has, however, certain, at present inscrutable, 
powers, which enable it to combat the action of malaria. It is, therefore, antiperiodic, 
but why it is so is at present entirely unknown. At present it is never itself 
employed in intermittents, and for the details of its action upon the system the 
reader is referred to the article upon the sulphate of quinine. As a tonic, bark is 
advantageously employed in chronic diseases connected with debility ; as, for exam- 
ple, in scrofula, dropsy, passive hemorrhages, certain forms of dyspepsia, obstinate 
cutaneous affections, amenorrhea, chorea, hysteria; in fact, whenever a corroborant 
influence is desired, and no contraindicating symptoms exist. But in all these cases 
it greatly behooves the physician to examine well the condition of the system, and, 
before resorting to the tonic, to ascertain the real existence of an enfeebled condition 
of the functions, and the absence of such local irritations or inflammations, especi- 
ally of the stomach or bowels, as might be aggravated by its use. In doubtful cases, 
we have been in the habit of considering the occurrence of profuse sweating during 
sleep as an indication for its use, and, under these circumstances, have prescribed it 
very advantageously, in the form of sulphate of quinine, in acute rheumatism, and 


in the advanced stages of protracted fevers. Cinchona bark was formerly used in 


doses of 10 grains to a drachm (0°65 Gm. to 3-9 Gm.), but at present is never ex- 
hibited in its crude state. 

Off. Prep. of Yellow Bark. Extractum Cinchonez, U. S.; Extractum Cinchonze 
Fluidum, U.S; Extractum Cinchonze Flavee Liquidum, Br.; Infusum Cinchonze ; 
Tinctura Cinchone, U. S.; Tinctura Cinchonez Flavee, Br. 

Off. Prep. of Pale Bark. Mistura Ferri Aromatica, Br.; Tinctura Cinchone 
Composita, Br. 

Off. Prep. of Red Bark. Tinctura Cinchonze Composita, U.S. 


CINCHONIDINZ SULPHAS. U.S. Sulphate of Cinchonidine. 
(CIN-CHO-NI-DI’N&Z SUL/PHAS.) 
(C20 Hy Ne O)2 Hy SOu. 3H2 O38 768. (Coo Hie N 0)2, HO, S03. 3HO; 384, 


“The neutral sulphate of an alkaloid prepared from certain species of Cinchona, 
ghiefly Red Cinchona.” U.S. 

Sulphate of Cinchonidia; Schwefelsaures Cinchonidin, G.; Sulfate de Cinchonidine, Fr. 

This is a new officinal, which has largely come into use lately. It is prepared 
from the mother-liquors obtained in the manufacture of sulphate of quinine, and 
is separated from the sulphates of the other alkaloids by fractional crystallization. 
The British-India and Javanese cultivated red barks usually contain large quantities 
of cinchonidine. Of the South American barks, probably the Colombian varieties 
yield the largest proportion of cinchonidine. Owing to some confusion in naming 
cinchonidine and quinidine, this alkaloid is sometimes incorrectly called in Germany 
chinidine. Skraup’s researches on the composition of cinchonine and cinchonidine 
have not been endorsed by the Committee of Revision, and his partially accepted 
formula C,,H,,N,O is therefore not adopted. 

Properties, Sulphate of cinchonidine occurs in ‘“ white, silky, lustrous needles, 
or thin quadratic prisms, odorless, having a very bitter taste, and a neutral or faintly 
alkaline reaction. Soluble in 100 parts of water and in 71 parts of alcohol at 15° 
C. (59° F.), in 4 parts of boiling water, in 12 parts of boiling alcohol, freely in 
acidulated water and in 1000 parts of chloroform (the undissolved portions becoming 
gelatinous) ; very sparingly soluble in ether or benzol. At 100° C. (212° F-.) the 
salt loses its water of crystallization. From a dilute aqueous solution the salt crys- 
tallizes with 13°13 per cent. (6 to 7 mol.) of water of crystallization; from a con- 
centrated aqueous solution with 7-03 per cent. (3 to 4 mol.). On ignition, the salt 
is dissipated without leaving a residue. _ The aqueous solution of. the salt yields, on 
addition of water of ammonia, a white precipitate (Cinchonidine) which requires a 
large excess of ammonia to dissolve it, and which is soluble in about 75 times its 
weight of ether. With test-solution of iodide of mercury and potassium, the aque- 
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ous solution yields a curdy precipitate, and with test-solution of chloride of barium 
a white precipitate insoluble in hydrochloric acid. The moderately dilute aqueous 
solution of the salt, acidulated with sulphuric acid, should not show more than a 
slight blue fluorescence (abs. of more than traces of sulphate of quinine or of qui- 
nidine). The salt should not be colored by the addition of sulphuric acid (abs. of 
foreign organic matters). If 1 Gm. be dried at 100° C. (212° F.) until it ceases to 
lose weight, the residue, cooled in a desiccator, should weigh not less than 0-92 Gm. 
If 0-5 Gm. of the salt be digested with 20 C.c. of cold distilled water, 0:5 Gm. of tar- 
trate of potassium and sodium added, the mixture macerated, with frequent agitation, 
for one hour at 15° C. (59° F.), then filtered, and a drop of water of ammonia added 
to the filtrate, not more than a slight turbidity should appear (abs. of more than 0 5 
per cent. of sulphate of cinchonine, or of more than 1:5 per cent. of sulphate of quini- 
dine).” U.S. 

Cinchonidine. The alkaloid itself is not officinal; as usually seen it is in white, 
light, pulverulent masses. It is crystallizable, soluble in 1680 parts of cold and in 
a somewhat smaller quantity of hot water, in about 20 parts of alcohol and 70 parts 
of ether. It melts at 2065° C. (404° F.), and becomes a solid mass of crystals 
at 190° C. (874° F.). The acid sulphate (sometimes called bisulphate) is much 
more soluble in water than the officinal sulphate. The salicylate of cinchonidine 
is neutral and crystalline, insoluble in cold water, sparingly in hot water, easily soluble 
in alcohol and diluted alcohol. It may be prepared by the direct combination of 
salicylic acid with the alkaloid. (Rosengarten, A. J. P., 1879, p. 616.) The hydro- 
bromate has been employed by Prof. Gubler hypodermically. (NV. /., 1879, p. 366.) 

Medical Properties. So far as our knowledge goes, this alkaloid influences the 
system similarly to quinine; the only difference being seemingly that it is less powerful. 
It may be given in a dose one-third greater than those of quinine, but should not 
be relied on in very severe cases. 


CINCHONINA. U.S. Cinchonine. [Cinchonia.] 
Co Hy Ne O03 308. (CIN-CHO-NI'NA.) Coo Hig N O; 154. 


“ An alkaloid prepared from different species of Cinchona.” U.S. 

This alkaloid is introduced for the first time into the U. 8. Pharmacopeia. The 
sulphate has had an extensive use, is again officinal, and is the source from whence 
this alkaloid is usually prepared. Cinchonine is most conveniently precipitated from 
an aqueous solution of sulphate of cinchonine by water of ammonia. Several pro- 
cesses have been employed for the preparation of cinchonine. One of the simplest 
is the following. Powdered pale bark is submitted to the action of sulphuric or 
hydrochloric acid very much diluted, and the solution obtained is precipitated by 
an excess of lime. ‘The precipitate is collected on a filter, washed with water, and 
treated with boiling alcohol. The alcoholic solution is filtered while hot, and de- 
posits the cinchonine when it cools. A further quantity is obtained by evaporation. 
If not perfectly white, it may be made so, by converting it into a sulphate with 
dilute sulphuric acid, then treating the solution with animal charcoal, filtering, pre- 
cipitating by an alkali, and redissolving by alcohol in the manner already mentioned. 
It may also be obtained from the mother-waters of sulphate of quinine by diluting 
them with water, precipitating with ammonia, collecting the precipitate on a filter, 
washing and drying it, and then dissolving it in boiling alcohol, which deposits the 
cinchonine in a crystalline form upon cooling. It may be still further purified by 
a second solution and crystallization. Its formula is generally accepted as ,,H,,N,O, 
the molecular weight of which is 308. Skraup (1878) proposes, instead of this, 
the formula C,,H,,N,O. 

Properties. This alkaloid occurs in “ white, somewhat lustrous prisms or needles, 
permanent in the air, odorless, at first nearly tasteless, but developing a bitter after- 
taste, and having an alkaline reaction. Almost insoluble in cold or hot water, sol- 
uble in 110 parts of alcohol at 15° C. (59° F.), in 28 parts of boiling alcohol, 371 
parts of ether, 350 parts of chloroform, and readily soluble in diluted acids, form- 
ing salts of a very bitter taste. At about 250° C. (482° F.) it melts and turns 
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brown with partial sublimation. On ignition, the alkaloid is dissipated without 
leaving a residue. A solution of the alkaloid in diluted sulphuric acid, should not 
exhibit more than a faint blue fluorescence (abs. of more than traces of quinine 
or quinidine). On precipitating the alkaloid from this solution by water of ammo- 
nia, it is very sparingly dissolved by the latter (difference from and abs. of quinine), 
and requires at least 300 parts of ether for solution (difference from quinine, quini- 
dine, and cinchonidine). The salt should not be colored, or but very slightly col- 
ored, by the addition of sulphuric acid (abs. of foreign organic matter). U.S. 
Waddington found it to sublime readily, without change, in perfectly characteristic 
crystals. (P.J. Tr., March, 1868, p. 414.)* Its alkaline character is very decided, 
as it neutralizes the strongest acids. Of the salts of cinchonine, the sulphate, ni- 
trate, hydrochlorate, phosphate, and acetate are soluble in water. The neutral tar- 
trate, oxalate, and gallate are insoluble in cold water, but soluble in hot water, 
alcohol, or an excess of acid. Winkler has shown that cinchonine is rendered un- 
erystallizable or amorphous by sulphuric acid in excess, aided by heat; a fact of 
importance in the preparation of the sulphate of this alkaloid. (Chem. Gaz., March 
15, 1848.) Cinchonine is but little more soluble in carbonic acid water than in 
pure water, and does not, like quinine, yield crystals of the carbonate on exposure 


of its carbonic acid solution. (Comptes-lendus, Nov. 7, 1853, p. 727.) It differs — 


from quinine by its rotating the plane of polarization to the right, by the want of 
fluorescence in its solutions, and by its failing to give the thalleioquin test. 
Exposed to the air, cinchonine does not suffer decomposition, but very slowly 
absorbs carbonic acid gas, and acquires the property of effervescing slightly with 
acids. It is precipitated sulphur yellow by the terchloride of gold. Chlorine water 
dissolves it or any of its salts without change; but if ammonia be now added, a 
white precipitate is produced. It is thus distinguishable from quinine. (See Qut- 
nine.) Dr. J. W. Bill, U.S.A., proposes ferrocyanide of potassium as a very deli- 
cate test of cinchonine. If added to the solution of a salt of this alkaloid, it pro- 
duces a yellowish white curdy precipitate, which is dissolved upon the application 
of a gentle heat, but is again deposited, when the liquid cools, as an abundant crop 
of golden yellow crystals. No other alkaloid exhibits the same reaction. A cloudy 
precipitate is produced by the same reagent with a salt of quinine; but this does 
not happen when the ferrocyanide is in excess; and, if the precipitate be dissolved 
by heat, no subsidence takes place on cooling. Hence, in the application of this 


test to cinchonine, a slight excess of the ferrocyanide should be added. (Am. Journ. 


of Science and Arts, July, 1858, p. 108.) 

By the action of permanganate of potassium cinchonine is decomposed, with the 
effect of producing, besides other products, a distinct neutral principle, named ein- 
chotenine, C,,H,,N,O, + 3H,0, a erystallizable acid, the carbocinchonie, 0,,H,,N,0,, 
and an alkaloid, which the authors name hydrocinchonine, C,.H,,N,O, as it differs 
from cinchonine (cinchonia) only in having two additional atoms of hydrogen. For 
a special account of these principles the reader can consult P. J. Tr., 1869, p. 
291; from a paper by Messrs. Caventou and Willm, presented to the Chemical 
Society of Paris. 

Medical Properties. The physiological action of cinchonine is similar to but 
less powerful than that of quinine. Thus, Conzen (quoted by Husemann) has found 
that its action on infusoria and on fermentation is similar to but weaker than that 
of its sister alkaloid, and that on the movements of the white blood-corpuscles its 
influence seems transient. Upon dogs, according to: Bernatzik’s experiments, the 
lethal dose of cinchonine is to that of quinine as 5 is to 4. As an antiperiodic or 
tonic, cinchonine exerts an influence similar to that of quinine, but is probably 
about one-third weaker than that alkaloid, and must be used in correspondingly 
larger dose. 


* It is asserted that the hydrochlorates of quinine, cinchonine, and quinidine, heated on a slip of 
platinum, short of combustion, emit a purple vapor like iodine. Neither the alkaloids nor theif 
sulphates have this property; but the addition of one-tenth of hydrochlorate will cause the evolu: 
tion of the colored vapor. (Journ. de Pharm, et de Chim,, 4e sér., iii, 397.) 
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CINCHONIN AQ SULPHAS. U.S. Sulphate of Cinchonine. 
(CIN-CHO-NI/N&H SUL/PHAS.) 
(Cup Hy Nz O)2: Hz SOu 2H2 O3 750. (C29 Hiz N 0)z. HO, S03. 2HO; 375, 


Cinchonie Sulphas, Pharm. 1870; Cinchoninum Sulfuricum, P.G.; Sulfate de Cinchonine, Fr.; 
Schwefelsaures Cinchonin, G. 


The process officinal in U. S. P. 1870 is as follows. ‘Take of the mother- 
water, remaining after the crystallization of Sulphate of Quinine, in the process for 
preparing that salt, a convenient quantity ; Solution of Soda, Alcohol, Diluted Sul- 
phurie Acid, Animal Charcoal, in fine powder, each, @ sufficient quantity. To the 
mother-water add gradually, with constant stirring, Solution of Soda, until the 
liquid becomes alkaline. Collect on a filter the precipitate formed, wash it with 
water, and dry it. Then wash it with successive small portions of alcohol, to re- 
move other alkaloids which may be present. Mix the residue with eight times its 
weight of water, and, having heated the mixture, add gradually Diluted Sulphuric 
Acid until it is saturated and becomes clear. Then boil the liquid with Animal 
Charcoal, filter it while hot, and set it aside to crystallize. Lastly, drain the crys- 
tals, and dry them on bibulous paper. By evaporating the mother-liquid, more 
crystals may be obtained.” U.S. 

In consequence of its greater solubility, Sulphate of Cinchonine remains behind 
in the mother-waters, when sulphate of quinine crystallizes, in the process for pre- 
paring the latter salt. To separate it from other substances contained in the mother- 
waters, it is decomposed by solution of soda, which is preferable to potassa, as it 
forms a very soluble salt, with sulphuric acid, whereas the sulphate of potassium, 
being of difficult solubility, might fall with the precipitated cinchonine. The 
precipitate may be safely washed with small portions of alcohol, as the alkaloid is 
almost insoluble in that liquid when cold. It is next reconverted into the sulphate ; 
and the solution, having been boiled with wpurified animal charcoal to decolorize 
it, and at the same time neutralize any possible excess of sulphuric acid which might 
interfere with the crystallization of the salt, is filtered while hot, and then allowed 
to stand. Itis peculiarly important that there should be no excess of sulphuric 
acid while the solution is exposed to heat, as, under this influence, the alkaloid is 
much disposed to become uncrystallizable. Hence the advantage of using unpurified 
animal charcoal or bone-black, as the carbonate of calcium contained in it neutralizes 
any excess of the acid. The sulphate of cinchonine, held in solution by the liquid 
while hot, is deposited by it upon cooling in crystals. 

It may be prepared also by first obtaining cinchonine from one of the pale barks ; 
treating this with water acidulated with sulphuric acid, added gradually till the alka- 
loid is dissolved; then boiling with purified animal charcoal, filtering the solution 
while hot, and setting it aside to crystallize. 

There are two sulphates of cinchonine, the neutral and the acid-sulphate. The 
officinal salt is the neutral sulphate. It is in “ hard, white, shining prisms of the 
clino-rhombic system, permanent in the air, odorless, having a very bitter taste and 
a neutral or faintly alkaline reaction. Soluble in about 70 parts of water and in 6 
parts of alcohol at 15° C. (59° F.), in 14 parts of boiling water, 1:5 parts of boil- 
ing alcohol, 60 parts of chloroform, and easily so in diluted acids ; insoluble in ether 
or benzol. At 100° C. (212° F.) the salt loses its water of crystallization, and at 
about 240° ©. (464° F.) it melts with partial sublimation. On ignition, the salt 
is dissipated without leaving a residue. The aqueous solution of the salt yields a 
curdy precipitate with test-solution of iodide of mercury and potassium. With 
water of ammonia it yields a white precipitate (Cinchonine) which is very sparingly 
soluble in an excess of ammonia (difference from quinine), and not soluble in less 
than 300 parts of ether (difference from quinine, quinidine, and cinchonidine).* 


* A test, distinguishing between the sulphates of quinine and of cinchonine, has been announced 
by M. Palm, of Russia, in the polysulphide of potassium prepared by boiling solution of potassa with 
an excess of sulphur. When a solution of this sulphide is added to a boiling solution of sulphate 
of quinine, the latter, however small the quantity present, is thrown down as a red terebinthinate 
mass, which hardens on cooling, and then assumes the appearance of a resin; while with sulphate 
of cinchonine a white powder is precipitated containing sulphur. (Journ, de Pharm., Mai, 1864.) 
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With test-solution of chloride of barium it yields a white precipitate insoluble in 
hydrochloric acid. A moderately dilute solution of the salt, acidulated with sul- 
phuric acid, should not show more than a faint blue fluorescence (abs. of more than 
traces of sulphate of quinine or of quinidine). If 1 Gm. be dried at 100° C. 
(212° F.), until it ceases to lose weight, the residue, cooled in a desiccator, should 
weich not less than 0:952 Gm. If the salt, dried at a gentle heat, be macerated, 
for half an hour, with frequent agitation, with 70 times its weight of chloroform at 
15° C. (59° F.), it should wholly, or almost wholly, dissolve (any more than traces 
cf sulphate of quinine or sulphate of cinchonidine remaining undissolved). It 
should not be colored by contact with sulphuric acid (abs. of foreign organic mat- 
ters).”” U.S. The acid sulphate, or bisulphate, C,,H,,N,O0H,SO,,3H,0, is prepared 
by adding sulphuric acid to the neutral sulphate. According to Baup, 100 parts 
are soluble in 45 parts of water and in 100 parts of absolute alcohol; it is insoluble 
in ether. It crystallizes in rhombic octahedrons. 

Medical Properties and Uses. It is now determined that sulphate of cincho- 
nine has the same remedial properties as sulphate of quinine, but must be given in 
somewhat larger dose. Asa tonic it may be given in the dose of a grain or two 
(0:065-0:13 Gm.) three or four times a day; as an antiperiodic, 15 grains to 40 
grains (1:0-2:6 Gm.) may be given between the paroxysms. It may be taken in 
pill or solution made by the addition of dilute sulphuric acid, in the proportion 
of a minim or two drops for each grain of the salt. 


CINNAMOMUM. U.S. Cinnamon. 
(CIN-NA-MO!/MUM.) 

“The inner bark of the shoots of Cinnamomum Zeylanicum, Breyne (Ceylon Cin- 
namon) ; or the bark of the shoots of one or more undetermined species of Cinnamo- 
mum grown in China (Chinese Cinnamon). (Wat. Ord. Lauraceex.)” U.S. “The 
inner bark of shoots from the truncated stocks of Cinnamomum Zeylanicum.” Br, 

Cinnamomi Cortex, #r.; Cinnamon Bark; Cortex Cinnamonii Zeylonici, P.G.; Cinnamomum 
Acutum, s. Verum; Cannelle de Ceylon, Cannelle, /r.; Brauner Canel, Zeylonzimmt, Zimmt, G.; 
Canella, /t.; Canela, Sp.; Kurundu, Cingalese ; Karua puttay, Tamil. — 

Cass1A.—Cortex Cinnamomi Cassie, P.G.; Cinnamomum Chinense, Cassia Cinnamomea; Cassia 
Lignea; Cassia Bark; Casse, Cannelle de Chine, Fr.; Cassienzimmt, Zimmtkassie, Chinesischer 
(Gemeiner) Zimmt, G.; Canellina, /t.; Casia, Sp. 

The U.S. Pharmacopeeia embraces, under the title of Cinnamon, not only the bark 
of that name obtained from the island of Ceylon, which is the only variety recog- 
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Fig. 1.—True Cinnamon, transverse section (very highly magnified). Cassia Bark, longitudinal section, 


nized in the British Pharmacopeeia, but also the commercial cassia, which is im- ” 
ported from China; and, as the two products, though very different in price, and 
somewhat in flavor, possess identical medical properties and are used for the same 
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purposes, there seems to be no necessity for giving them distinct officinal designa- 
tions. Indeed, the barks of all the species of the genus Cinnamomum, possessing 
analogous properties, are as much entitled to 
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wards extended to those of China and other 
parts of Hastern Asia. It-has been customary 
to ascribe cassia lignea to the Laurus Cassia 
of Linnzus; but the specific character given 
by that botanist was so indefinite, and based 
on such imperfect information, that thespecies 
has been almost unanimously abandoned by botanists. The barks sold as cinnamon 
and cassia in different parts of the world are derived from various species of 
Cinnamomum. We shall describe only the two species recognized in the U.S. 
Pharmacopeeia. 

Gen. Ch. Flowers hermaphrodite or polygamous. Pertanth six-cleft, the upper 
half of each segment deciduous. Stamens nine, with four-celled anthers, six (opposite 
the perianth-segments) opening inwards without glands, three (opposite three of the 
above) opening outwards and bearing a gland on each side at the base. Staminodia 
three (opposite the three other outer stamens), with capitate or cordate abortive an- 
thers. Berry resting on the enlarged six-lobed base of the perianth.” (Bentham, Flora 
Hongkongensis.) As thus defined, the genus Cinnamomum does not include the 
genus Camphora; for the modification of character necessary to do this, see Camphora. 

1. Cinnamomum Zeylanicum. Nees, Laurinese, 52; Lindley, Flor. Med. 329 ; 
Hayne, Darstel. und Beschretb., ete. xii. 263.— Laurus Cinnamomum, Linn. This 
is a tree about 20 or 30 feet high, with a trunk from 12 to 18 inches in diameter, and 
covered with a thick, scabrous bark. The branches are numerous, strong, horizontal, 
and declining; and the young shoots are beautifully speckled with dark green and light 
orange colors. The leaves are opposite for the most part, coriaceous, entire, ovate, or 
ovate-oblong, obtusely pointed, and three-nerved, with the lateral nerves vanishing as 
they approach the point. There are also two less obvious nerves, one on each side 
arising from the base, proceeding towards the border of the leaf, and then quickly 
vanishing. The footstalks are short and slightly channelled, and, together with the 
extreme twigs, are smooth and without the least appearance of down. In one variety, 
the leaves are very broad and somewhat cordate. When mature, they are of a shin- 
ing green upon their upper surface, and lighter colored beneath. The flowers are 
small, white, and arranged in axillary and terminal panicles. The fruit is an oval 
berry, which adheres like the acorn to the receptacle, is larger than the black currant, 
and when ripe has a bluish brown surface, diversified with numerous white spots. 

The tree emits no smell perceptible at any distance. The bark of the root has 
the odor of cinnamon with the pungency of camphor, and yields this principle upon 
distillation. The leaves have a spicy odor when rubbed, and a hot taste. A vola- 
tile oil distilled from them has been introduced into commerce.* The petiole has 
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* The cinnamon leaf oil, as imported into Great Britain, is of two kinds, one containing a con- 
siderable quantity of a fatty fixed oil, perhaps cinnamon-suet from the fruit, the other a pure vola- 
tile oil. The oil is said to be obtained by distilling the leaves after maceration in sea-water. It 
resembles the oil of cloves and pimento in sensible properties, having a brownish color, a pene- 
trating, fragrant odor, and avery pungent taste. According to Stenhouse, it is of the sp. gr. 1°053, 
has an acid reaction, and consists of eugenic acid, a neutral substance with the formula CioHi6, and 
& minute proportion of benzoic acid. (P. J. Tr., xiv. 319.) 
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the flavor of cinnamon. It is a singular fact that the odor of the flowers is to people 
in general disagreeable, being compared by some to the scent exhaled from newly- 
sawn bones. The fruit has a terebinthinate odor when opened, and a taste in some 
degree like that of Juniper berries. A fatty substance, called cinnamon-suet, is ob- 
tained from it when ripe, by bruising and then boiling it in water, and removing the 
oleaginous matter which rises to the surface, and concretes upon cooling. It is the 
prepared bark that constitutes the genuine cinnamon. 

This species is a native of Ceylon, where it has long been cultivated. It is said 
also to be a native of the Malabar Coast, and has at various periods been introduced 
into Java, the Isle of France, Bourbon, the Cape Verds, Brazil, Cayenne, several 
of the West India islands, and Egypt, and in some of these places is at this time 
highly productive, especially in Cayenne, where the plant was flourishing so early 
as 1755. It is exceedingly influenced, as regards the aromatic character of its bark, 
by the circumstances of soil, climate, and mode of culture. Thus, we are told by 
Marshall that in Ceylon, beyond the limits of Negombo and Matura, in the western 
and southern parts of the island, the bark is never of good quality, being greatly 
deficient in the aromatic flavor of the cinnamon; and that even within these limits 
it is of unequal value, from the various influence of exposure, soil, shade, and other 
circumstances. 

2. C. aromaticum. Nees, Laurinex, 52; Lindley, Flor. Med. 330.—C. Cassia. 
Blume, Ed. Ph.; Hayne, Darstel. und Beschretb., ete. xii. 23.—Laurus Cassia. 
Aiton, Hort. Kew. ii. 427.—Not Laurus Cassia of Linn. This is of about the 
same magnitude as the former species, and, like it, has nearly opposite, shortly petio- 
late, coriaceous, entire leaves, of a shining green upon the upper surface, lighter 
colored beneath, and furnished with three nerves, of which the two latter vanish 
towards the point. The leaves, however, differ in being oblong-lanceolate and pointed, 
and in exhibiting, under the microscope, a very fine down upon the under surface. 
The footstalks and extreme twigs are also downy. The flowers are in narrow, silky 
panicles. The plant grows in China, Sumatra, and other parts of Eastern Asia, and 
is said to be cultivated in Java. It is believed to be the species which furnishes, 
wholly or in part, the Chinese cinnamon or cassia brought from Canton, and is sup- 
posed to be the source of the cassia buds. 

Besides the two species above described, others have been thought to contribute 
to the cinnamon and cassia of commerce. In 1839 (Madras Journ. Lit. & Sex., 
No. 22), Dr. Wight stated that in his belief cinnamon was derived from 12 to 18 
specially distinct trees. C. inners, Reinw., is distinguished from C. Zeylanicum by 
the nervation of its leaves, which are also paler and thinner than those of the officinal 
plant, of which, however, it is probably only a variety. It yields the so-called wild 
cinnamon of Japan. C. Louretrii of Nees, growing in the mountains of Cochin- 
China, near Laos, and in Japan, affords, according to Loureiro, a cinnamon of which 
the finest kind is superior to that of Ceylon. C. nitidum, growing in Ceylon, Java, 
and on the continent of India, is said to have been the chief source of the drug known 
formerly by the name of Folia Malabathri, and consisting of the leaves of different 
species of Cinnamomum mixed together. C. Culilawan of the Moluccas yields 
the aromatic bark called culilawan, noticed in Part II. of this work; and similar 
barks are obtained from another species of the same region, named @ rubrum, and 
from C. Sintoe of Java. Massoy-bark, from which an aromatic volatile oil is ob- 
tained called oz of massoy, is the product of C. Kiamis. (Gmelin, Handbook, xiv. 
380.) In the mountains of Kastern Bengal, at a height.of 1000 to 4000 feet, flourish 
C. obtusifolium, Nees, C. pauciflorum, Nees, and C. Tamala, W., and these afford 
quantities of a bark which is brought to Calcutta for shipment under the name of 
cassia lignea, or cassia. 

Culture, Collection, Commerce, ete. Our remarks under this head will first 
be directed to the cinnamon of Ceylon, in relation to which we have more precise 
information than concerning that obtained from other sources, The bark was 
originally collected exclusively from the tree in a wild state; but the Dutch intro- 
duced the practice of cultivating it, which has been continued since the British came 
into possession of the island. The principal cinnamon gardens are in the vicinity 
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of Columbo. The seeds are planted in a prepared soil at certain distances; and, as 
four or five are placed in a spot, the plants usually grow in clusters like the hazel- 
bush. In favorable situations they attain the height of five or six feet in six or 
seven years; and a healthy bush will then afford two or three shoots fit for peeling, 
and every second year afterwards from four to seven shoots in a good soil. The 
cinnamon harvest commences in May, and continues till late in October. The first 
object is to select shoots proper for decortication, and those are seldom cut which 
are less than half an inch or more than two or three inches in diameter. The bark 
is divided by longitudinal incisions, of which two are made in the smaller shoots, 
several in the larger, and is then removed in strips by means of a suitable instrument. 
The pieces are next collected in bundles, and allowed to remain in this state for a 
short time, so as to undergo a degree of fermentation, which facilitates the separation 
of the epidermis. This, with the green matter beneath it, is removed by placing 
the strip of bark upon a convex piece of wood, and scraping its external surface 
with a curved knife. ‘The bark now dries and contracts, assuming the appearance 
of a quill. The peeler introduces the smaller tubes into the larger, and connects 
them also endwise, thus forming a congeries of quills which is about forty inches 
long. When sufficiently dry, these cylinders are collected into bundles weighing 
about thirty pounds, and bound together by pieces of split bamboo. The commerce 
in Ceylon cinnamon was formerly monopolized by the Kast India Company; but the 
cultivation is now unrestricted, and the bark may be freely exported upon the pay- 
ment of a fixed duty. It is assorted in the island into three qualities, distinguished 
by the designations of first, second, and third. The inferior kinds, which are of 
insufficient value to pay the duty, are used for the preparation of oil of cinnamon. 

Immense quantities of cinnamon are exported from China, the finest of which is 
little inferior to that of Ceylon, though the mass of it is much coarser. It passes 
in commerce under the name of cassia, and is said by Mr. Reeves to be brought to 
Canton from the province of Kwangse, where the tree producing it grows very 
abundantly. ( Trans. Medico-Bot. Soc., 1828, p.26.) It has already been stated that 
this tree is supposed to be the Cinnamomum aromaticum ; but we have no positive 
proof of the fact. Travellers inform us that cinnamon is also collected in Cochin- 
China; but that the best of it is monopolized by the sovereign of the country. It 
is supposed to be obtained from the Cinnamomum Loureirii of Nees, the Laurus 
Cinnamomum of Loureiro. According to Siebold, the bark of the large branches 
is of inferior quality and is rejected; that from the smallest branches resembles the 
Ceylon cinnamon in thickness, but has a very pungent taste and smell, and is little 
esteemed ; while the intermediate branches yield an excellent bark, about a line in 
thickness, which is even more highly valued than the cinnamon of Ceylon, and yields 
a sweeter and less pungent oil. (Annal. der Pharm., xx. 280.) Cinnamon of good 
quality is said to be collected in Java; and considerable quantities of inferior quality 
have been thrown into commerce, as cassia lignea, from the Malabar Coast. Manilla 
and the Isle of France are also mentioned as sources whence this drug is supplied. 
Little, however reaches the United States from these places. The island of Mar- 
tinique, Cayenne, and several of the West India islands, yield to commerce consider- 
able quantities of cinnamon of various qualities. That of Cayenne is uf two kinds, 
one of which closely resembles, though it does not quite equal, the aromatic of 
Ceylon, the other resembles the Chinese. The former is supposed to be derived 
from plants propagated from a Ceylonese stock, the latter from those which have 
sprung from a tree introduced from Sumatra. 

By far the greater proportion of cinnamon brought to this country is imported 
from China. It is entered as cassia at the custom-house, while the same article 
brought from other sources is almost uniformly entered as cinnamon. Much of it 
is afterwards exported. 

From what source the ancients derived their cinnamon and cassia is not certainly 
known. Neither the plants nor their localities, as described by Dioscorides, Pliny, 
and Theophrastus, correspond precisely with our present knowledge; but in this 
respect much allowance must be made for the inaccurate geography of the ancients. 
It is not improbable that the Arabian navigators, at a very early period, conveyed 
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this spice within the limits of Phoenician and Grecian, and subsequently of Roman 
commerce. 

Properties. Ceylon cinnamon is in long cylindrical fasciculi, composed of numer- 
ous quills, the larger enclosing the smaller. In the original sticks, which are some- 
what more than three feet in length, two or three fasciculi are neatly joined at the 
end, so as to appear asif the whole were one continuous piece. The finest is of a 
light brownish yellow color, almost as thin as paper, smooth, often somewhat shining, 
pliable to a considerable extent, with a splintery fracture when broken. It has a 
pleasant fragrant odor, and a warm, aromatic, pungent, sweetish, slightly astrin- 
vent, and highly agreeable taste. When distilled it affords but a small quantity of 
essential oil, which, however, has an exceedingly grateful flavor. It is brought to 
this country from England ; but it is costly. The inferior sorts are browner, thicker, 
less splintery, and of a less agreeable flavor, and are little if at all superior to the 
best Chinese. The finer variety of Cayenne cinnamon approaches in character 
that above described, but is paler and in thicker pieces, being usually collected from 
older branches. That which is gathered very young is scarcely distinguishable 
from the cinnamon of Ceylon. “Ceylon Cinnamon is in long, closely-rolled quills, 
composed of eight or more layers of bark of the thickness of paper ; pale yellowish- 
brown ; outer surface smooth, marked with wavy lines ; inner surface scarcely striate ; 
fracture splintery ; odor fragrant; taste sweet and warmly aromatic.” U. S.* 

Chinese cinnamon, or Cassia, is in tubes from one-eighth of an inch to an inch 
in diameter, usually single, sometimes double, but very rarely more than double. In 
some instances the bark is rolled very much upon itself, in others is not even com- 
pletely quilled, forming segments more or less extensive of a hollow cylinder. It is 
of a redder or darker color than the finest Ceylon cinnamon, thicker, rougher, 
denser, and breaks with a shorter fracture. It has a stronger, more pungent and 
astringent, but less sweet and grateful taste, and, though of a similar odor, is less 
agreeably fragrant. It is the kind almost universally kept in our shops. Of a similar 
character is the cinnamon imported directly from various parts of the Hast Indies. 
But under the name of cassia have also been brought to us very inferior kinds of 
cinnamon, collected from the trunks or large branches of the trees, or injured by 
want of care in keeping, or perhaps derived from inferior species. It is said that 
cinnamon from which the oil has been distilled is sometimes fraudulently mixed with 
the genuine. These inferior kinds are detected, independently of their greater thick- 
ness and coarseness of fracture, by their deficiency in the peculiar sensible proper- 
ties of the spice. “Chinese Cinnamon (Cassia Bark) is in quills about one twenty- 
fifth of an inch (1 mm.) or more in thickness; nearly deprived of the corky layer ; 
brown, outer surface somewhat rough ; fracture nearly smooth ; odor and taste anal- 
ogous to that [ste] of Ceylon Cinnamon, but less delicate.” UW. 8. 

The Pharmacographia gives the following tests for distinguishing powdered 
cassia from powdered cinnamon, and for recognizing the inferior varieties of cassia. 
Make a decoction of powdered cinnamon of known genuineness, and one of similar 
strength of the suspected powder; when cool and strained, test a fluidounce of each 
with one or two drops of tincture of iodine. A decoction of cinnamon is but little 
affected, but in that of cassia a deep blue-black tint is immediately produced. The 
cheap kinds of cassia known as cassia vera may be distinguished from the more valu- 
able Chinese cassia as well as from cinnamon by their richness in mucilage; this can 
be extracted by cold water as a thick glairy liquid, giving dense ropy precipitates 
with corrosive sublimate or neutral acetate of lead, but not with alcohol. 

Microscopic Structure. Ceylon cinnamon usually consists simply of liber, the 
outer coatings having been stripped off during its preparation for market. Three 
layers are distinguishable in the liber. ‘1. The external surface, which is composed of 
one to three rows of large thick-walled cells (Fig. 1), forming a coherent ring; it is 
only interrupted by bundles of liber fibres, which are obvious even to the unaided eye. 
2. The middle layer is built up of about 10 rows of parenchymatous thin-walled 
cells, interrupted by much larger cells containing deposits of mucilage, while other 
cells not larger than those of the parenchyme itself are loaded with essential oil. 

* For an account of the cultivation of C. Zeylanicum, see P. J. Tr., xi. 261. 
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3. The innermost layer exhibits the same thin-walled but smaller cells, yet inter- 
sected by narrow somewhat darker medullary rays, and likewise interrupted by cells 
containing either mucilage or essential oil, instead of bundles of liber fibres. Fibres 
mostly isolated are scattered through the two inner layers, the parenchyme of which 
abounds in small starch granules accompanied by tannic matter. On a longitudinal 
section the length of the liber fibres becomes more evident, as well as oil-ducts and 
gum-duets.” (Pharmacographia.) 

The coarser cassia bark, or cassia lignea, usually has some of the external or 
corky layer adherent to it, and always the parenchymatous mesophleeum or middle 
bark, but the liber constitutes the chief mass. Isolated liber fibres and thick-walled 
cells (stone-cells) are scattered even through the outer layers of a transverse section. 
In the middle zone they are numerous, but do not form a coherent sclerenchyma- 
tous ring as in Ceylon cinnamon. The innermost part of the liber shares the strue- 
tural character of cinnamon, with difference due to age, as, for instance, the greater 
development of the medullary rays, il-cells and gum-ducts are likewise distrib- 
uted in the parenchyme of the former. The finest cassia or Chinese cinnamon 
has the three layers described in Ceylon cinnamon, but is readily distinguished by 
the adherent outer parenchymatous and suberous layer. 

Chemical Composition. According to the analysis of Vauquelin, cinnamon con- 
tains a peculiar volatile oil, tannin, mucilage, a coloring matter, an acid, and lignin. 
The tannin is of the variety which yields a greenish black precipitate with the salts 
of iron. The oil obtained from the Cayenne cinnamon he found to be more biting 
than that from the Ceylonese, and at the same time to be somewhat peppery. 
Bucholz found in 100 parts of cassia lignea, 0:8 of volatile oil, 4:0 of resin, 14:6 
of gummy extractive (probably including tannin), 64:3 of lignin and bassorin, and 
16:3 of water including loss. This aromatic yields its virtues wholly to alcohol, and 
less readily to water. At the temperature of boiling alcohol very little of the oil 
rises, and an extract prepared from the tincture retains, therefore, the aromatic prop- 
erties. For an account of the volatile oil, see Olewm Cinnamomé. 

Medical Properties and Uses. Cinnamon is among the most grateful and 
efficient of the aromatics. It is warm and cordial to the stomach, carminative, 
astringent, and, like most other substances of this class, more powerful as a local 
than as a general stimulant. It is seldom prescribed alone, though, when given in 
powder or infusion, it will sometimes allay nausea, check vomiting, and relieve flatu- 
lence. It is chiefly used as an adjuvant to other less pleasant medicines, and enters 
into a great number of officinal preparations. It is often employed in diarrhea, in 
connection with chalk and astringents, and has recently been recommended as pe- 
culiarly efficacious in uterine hemorrhage. The dose of the powder is from ten 
grains to a scruple (0°65-1'3 Gm.). 

Cassia Bups. This spice consists of the calyx of one or more species of Cinna- 
momum, surrounding the young germ, and, as stated by Dr. Martius, on the authority 
of the elder Nees, about one-quarter of the normal size. It is produced in China; 
and Mr. Reeves states that great quantities of it are brought to Canton from the 
province which affords cassia. The species which yields it is in all probability the 
same with that which yields the bark, though it has been ascribed by Nees to Cin- 
namomum Loureirii. In favor of the former opinion is the statement of Dr. Chris- 
tison, that C. aromaticum, cultivated in the hot-houses of Europe, bears a flower- 
bud which closely resembles the cassia bud when at the same period of advance- 
ment. Cassia buds have some resemblance to cloves, and are compared to small 
nails with round heads. The enclosed germen is sometimes removed, and they are 
then cup-shaped at top. They have a brown color, with the flavor of cinnamon, 
and yield an essential oil upon distillation. They may be used for the same pur- 
poses as the bark. 

Of. Prep. Aqua Cinnamomi, Br.; Decoctum Heematoxyli, Br.; Infusum Cate- 
chu, Br.; Pulvis Aromaticus, U. S.; Pulvis Catechu Compositus, Br.; Pulvis Cin- 
namomi Comp., Br.; Pulvis Cretee Aromaticus, br.; Pulvis Kino Comp., Br.; 
Syrupus Rhei Aromaticus, U7. S8.; Tinctura Cardamomi Comp.; Tinct. Catechu; 
Tinct. Cinnamomi; Tinct. Lavandule Comp., U. S., Br.; Vinum Opii, U.S. 
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COCCUS. U.S., Br. Cochineal. 
(COC'CUS.) 

“The dried female of Coccus cacti. Linné. (Class Insecta; Order Hemip- 
tera.)” U.S. “The dried female insect, Coccus Cacti.” Br. 

Coccionella, P. G.; Cochenille, /r., G.; Scharlachwurm, G.; Cocciniglia, /t.; Cochinilla, Sp. 

The coccus is a genus of hemipterous insects, having the snout or rostrum in the 
breast, the antenne filiform, and the posterior part of the abdomen furnished with 
bristles. The male has two erect wings, the female is wingless. The (. Cactt is 
characterized by its depressed, downy, transversely wrinkled body, its purplish abdo- 
men, its short and black legs, and its subulate antennae, which are about one-third 
of the length of the body. (/ees’s Cyclopedia.) Another species, C! Llicis, which 
inhabits a species of oak, is collected in the mountainous parts of the Morea, in 
Greece, and used as a dye-stuff in the Hast, under the name of kermes, chermes, or 
alkermes. The dried insects are nearly globular, smooth, about the size of a pea, 
and of a reddish brown color. They yield a carmine-colored powder, and with a 
salt of tin, a fine scarlet-red dye. They probably contain carminic acid, though we 
have met with no analysis of them. The Coccus Cacti is found wild in Mexico 
and Central America, inhabiting different species of Cactus and allied genera of 
plants, and is said to have been discovered also in some of the West India islands, 
and the southern parts of the United States. In Mexico, particularly in the 
provinces of Oaxaca and Guerrero, it is an important object of culture. The In- 
dians form plantations of the nopal ( Opuntia cochinillifera), upon which the insect 
feeds and propagates. During the rainy season, a number of the females are pre- 
served under cover, upon the branches of the plant, and, after the cessation of the 
rains, are distributed upon the plants without. They perish quickly, after having 
deposited their eggs. These, hatched by the heat of the sun, give origin to innu- 
merable minute insects, which spread themselves over the plant. The males, of 
which, according to Mr. Ellis, the proportion is not greater than one to one hundred 


or two hundred females, being provided with wings and very active, approach and’ 


fecundate the latter. After this period, the females, which before moved about, 
attach themselves to the leaves, and increase rapidly in size; so that, in the end, 
their legs, antennee, and probosces are scarcely discoverable; and they appear more 
like excrescences on the plant than distinct animated beings. They are now gathered 
for use, by detaching them by means of a blunt knife, a quill, or a feather; a few 
being left to continue the race. They are destroyed either by dipping them enclosed 
in a bag into boiling water, or by the heat ofa stove. In the former case they are 
subsequently dried in the sun. The males, which are much smaller than the full- 
grown females, are not collected. It is said that of the wild insect there are six 
generations every year, furnishing an equal number of crops; but the domestic is 
collected only three times annually, the propagation being suspended during the 
rainy season, in consequence of the inability of the insect to support the inclemency 
of the weather, The insect has been taken from Mexico to the Canary Islands; and 
very large quantities of cochineal have been delivered to commerce from the island 
of Teneriffe.* Its culture is said to have proved successful in Java and Alveria, 
but unprofitable in Spain.+ 

‘Cochineal is defined in the U.S. Pharmacopeeia as follows: “ About one-fifth of 
an ‘inch (5 mm.) long; of a purplish-gray or purplish-black color; nearly hemi- 
spherical ; somewhat oblong and angular in outline; flat or concave beneath; con- 
vex above; transversely wrinkled; easily pulverizable, yielding a dark-red powder. 
Odor faint; taste slightly bitterish. It contains a red coloring matter soluble in 
water, alcohol, or water of ammonia, slightly soluble in ether, insoluble in fixed and 


* Various species of Opuntia are adapted to the support of the cochineal insect, especially those 
which are very juicy, with few thorns and a thick skin. It is the O. Ficus Indica which is chiefly 
cultivated in Teneriffe, the dry but hot climate of which is peculiarly adapted to the growth both of 
the plant and the insect. For an account of the mode of rearing the cochineal insect in the Canary 
Islands, see P. J. Tr., Sept. 1871; in Central America, see A. J. P., 1873, p. 30; N. R., 1880, p. 175. 

f In Asia Minor, in the vicinity of Oushak, are great quantities of an insect, closely resembling 
the Coccus Cacti, which feed on a species of Cistus; but it is unknown whether any portion has been 
introduced into general commerce. (A.J. P., xxxv. 455.) 
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volatile oils. On macerating Cochineal in water, the insect swells up, but no in- 
soluble powder should be separated.” U.S. 

As kept in the shops, the finer cochineal, grana fina of Spanish commerce, is in 

irregularly circular or oval, somewhat angular grains, about one-eighth of an inch in 
diameter, convex on one side, concave or flat on the other, and marked with several 
transverse wrinkles. ‘Two varieties of this kind of cochineal are known to the drug- 
gist, distinguished by their external appearance. One is of a reddish gray color, 
formed by an intermixture of the dark color of the insect with the whiteness of a 
powder by which it is almost covered, and with patches of a rosy tinge irregularly 
interspersed. rom its diversified appearance, it is called by the Spaniards cochinilla. 
jaspeada, It is the variety commonly kept in our shops. The other, cochinilla 
renegrida, or grana nigra, is dark-colored, almost black, with only a minute quantity 
of the whitish powder between the wrinkles. The two are distinguished in our 
markets by the names of silver grains and black grains. Some suppose the differ- 
ence to arise from the mode of preparation; the gray cochineal consisting of the 
insects destroyed by a dry heat; the black, of those destroyed by hot water, which 
removes the external whitish powder. According to Mr. Faber, who derived his 
information from a merchant residing in the neighborhood where the cochineal is 
collected, the silver grains consist of the impregnated female just before she has laid 
her eggs; the black, of the female after the eggs have been laid and hatched. (A. 
J. P., xviii. 47.) There is little or no difference in their quality.* Another and 
much inferior variety is the grana sylvestra, or wild cochineal, consisting partly of 
very small separate insects, partly of roundish or oval masses, which exhibit, under 
the microscope, minute and apparently new-born insects, enclosed in a white or reddish 
cotton-like substance. It is scarcely known in our drug market. 

Cochineal has a faint heavy odor, and a bitter slightly acidulous taste. Its powder 
is of a purplish carmine color, tinging the saliva intensely red. According to Pelle- 
tier and Caventou, it consists of a peculiar coloring principle, a peculiar animal matter 
constituting the skeleton of the insect, stearin, olein, an odorous fatty acid, and various 
salts. Tyrosin, a crystallizable animal principle, has been found by De la Rue. 
(Gmelin, xiii. 358.) It was also analyzed by John, who called the coloring principle 
cochinilin. It is, however, universally known now as carminic acid, and has the 
composition C,,H,,0,,.. Hlasiwetz and Grabowski (Ann. Chem. und. Ph., 141, p.329) 
have shown that it is a glucoside, and is deconiposed by boiling with diluted sulphuric 
acid into a non-fermentable sugar and carmine red, C,,H,,O,. Carminic acid is of a 
brilliant purple-red color, unalterable in dry air, is decomposed at temperatures over 
136° C. (276:8° F.), is very soluble in water, soluble in cold, and more so in boiling 
alcohol, insoluble in ether, and without nitrogen. It is obtained by macerating 
cochineal in ether, and treating the residue with successive portions of boiling alco- 
hol, which on cooling deposits a part of the carminic acid, and yields the remainder 
by spontaneous evaporation. It may be freed from a small proportion of adhering 
fatty matter by dissolving it in alcohol of 40° Baumé, and then adding an equal 
quantity of ether. The pure carminic acid is deposited in the course of a few days. 
The watery infusion of cochineal is of a violet-crimson color, which is brightened 
by the acids and deepened by the alkalies. The coloring matter is readily precipi- 
tated. The salts of zinc, bismuth, and nickel produce a lilac precipitate, and those 
of iron a dark purple approaching to black. The salts of tin, especially the nitrate 
and chloride, precipitate the coloring matter of a brilliant scarlet, and form the 
basis of those splendid scarlet and crimson dyes, which have rendered cochineal so 
valuable in the arts. With alumina the coloring matter forms the pigment called 
lake. The finest lakes are obtained by mixing the decoction of cochineal with 
freshly prepared gelatinous alumina. The pigment called carmine is the coloring 
matter of cochineal precipitated from the decoction by acids, the salts of tin, etc., or 


* Cake cochineal is the name given to a variety of the drug, produced in the Argentine Republic. 
A specimen, examined by Dr. Stark, was in flat cakes about a quarter of an inch thick, and, 
under the microscope, was seen to consist chiefly of the cochineal insect, mixed with small por- 
tions of the thorns and epidermis of the cactus, in consequence of careless gathering. It is inferior 
for dyeing purposes to the ordinary variety. (P. J. T'r., xiv. 346.) 
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by animal gelatin, and when properly made is of the most intense and brilliant scarlet. 
J.J. Hess proved that if fatty matters found in cochineal were removed by treatment 
with alcohol, a much more brilliant carmine could be produced. He found in Guate- 
mala cochineal 17 per cent. of a crystalline stearopten, in Jaya cochineal 7 per cent., 
and in Canary cochineal 18 per cent. (Dingler, P. J. Tr., 235, 88; NV. &., 1880, p. 
338.) The degree of. coloring power in cochineal may be approximately measured 
by the decolorizing effect produced by solution of permanganate of potassium. For 
a method of applying this process, the reader is referred to a paper by J. M. Merrick, 
of Boston, in A. J. P., 1871, p. 263; from Amer. Chem. (April, 1871). 

Cochineal has been adulterated by causing certain heavy substances, such as pow- 
dered tale, carbonate of lead, and sulphate of barium, by shaking in a bag or other- 
wise, to adhere, by means of some glutinous material, to the surface of the insects, 
and thus increase their weight. Cochineal yields 1°5 per cent. of ashes. Five speci- 
mens of the drug have been examined, which left in their ashes respectively 8, 12, 
16, 18, and 25 per cent. of the salt of baryta. (A. J. P., 1870, p. 220.) The fraud 
may be detected by the absence, under the microscope, of a woolly appearance, which 
characterizes the white powder upon the surface of the unadulterated insect. Metallic 
lead, which is said frequently to exist in fine particles in the artificial coating, may 
be discovered by powdering the cochineal, and suspending it in water, when the metal 
will remain behind. Grains of a substance artificially prepared to imitate the dried 
insect have been mixed with the genuine in France. A close inspection will serve 
to detect the difference. (Journ. de Pharm., 3e sér., ix. 110.) Vermilion and chrome- 
red (dichromate of lead) are said also to have been largely used in the adulteration 
of carmine, to the extent sometimes of 60 or even 70 per cent. (P. J. Tr., 1860, 
p- 547.) There can be no difficulty in detecting them by the appropriate tests. 
Starch has been used, according to Prof. Maisch, for the same purpose in the United 
States, and in one specimen he found 57:14 per cent. (A. J. P., xxxiii. 18.) 

Medical Properties, etc. Cochineal is supposed by some to possess anodyne prop- 
erties, and has been highly recommended in hooping-cough and neuralgie affections, 
but is probably useless. In pharmacy it is employed to color tinctures and oint- 
ments. To infants with hooping-cough, cochineal in substance is given in the dose 
of about one-third of a grain (0-02 Gm.) three times a day. The dose of a tince- 
ture, prepared by macerating one part of the medicine in eight parts of diluted 
alcohol, is for an adult from twenty to thirty drops (1:25-1:9 C.c.), twice a day. In 
neuralgic paroxysms, Sauter gave half a tablespoonful (‘7-5 C.c.), with the asserted 
effect of curing the disease. 

Off. Prep. Tinctura Cardamomi Composita; Tinct. Cinchonze Comp., Br.; Tinct. 


Cocci, Br. 
CODEINA. U.S. Codeine. I Codeia.] 
Cis Ha NO3. He O 3 317. (CO-DE-I/NA.) Csg Hoi NOg. 2HO; 317. 

‘An alkaloid prepared from Opium.” U.S. 

Codeinum, P.G.; Codeine, Fr.; Codein, @. 

Codeine was discovered in 1832 by Robiquet in the hydrochlorate of morphine 
prepared according to the process of Gregory. It exists in opium combined like 
morphine with meconic acid, and is extracted along with that alkaloid in the prepa- 
ration of the hydrochlorate. (See Morphina.) When the solution of the mixed 
hydrochlorates of morphine and codeine is treated with ammonia, the former alkaloid 
is precipitated, and the codeine, remaining in solution, may be obtained by evapo- 
ration and crystallization. It may be purified by treating the crystals with hot 
ether, which dissolves them, and yields the codeine in colorless crystals on spon- 
taneous evaporation. Codeine occurs in “ white, or yellowish-white, more or less 
translucent, rhombic prisms, somewhat efflorescent in warm air, odorless, having a 
slightly bitter taste and an alkaline reaction. Soluble in 80 parts of water at 15° 
C. (59° F.) and in 17 parts of boiling water; very soluble in alcohol and in chloro- 
form ; also soluble in 6 parts of ether and in 10 parts of benzol, but almost insoluble 
in benzin. When heated to 120° C. (248° F.), Codeine loses its water of erystal- 
lization. At about 150° C. (302° F.) it melts, and, on ignition, it is completely 
dissipated. Codeine is dissolved by sulphuric acid containing 1 per cent. of molyb- 
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date of sodium, to a liquid having, at first, a dirty green color, which, after a while, 
becomes pure blue and gradually fades, within a few hours, to pale yellow. On dis- 
solving Codeine in sulphuric acid, a colorless liquid results, which, on the addition 
of a trace of ferric chloride, and gentle warming, becomes deep blue. An aqueous 
solution of Codeine, added to test-solution of mercuric chloride, should produce no 
precipitate ; and if Codeine be added to nitric acid of sp. gr. 1-200, it will dissolve to 
a yellow liquid which should not become red (difference from and abs. of morphine).” 
U.S. When added in excess to boiling water, the undissolved portion melts and 
sinks to the bottom, having the appearance of an oil. It may be separated from 
morphine by a solution of potassa or soda, which dissolves the morphine, and leaves 
the codeine. It has an alkaline reaction on test-paper, and combines with acids to | 
form salts, some of which are crystallizable, particularly the nitrate. Its capacity 
of saturation is almost identical with that of morphine. According to Robiquet, 
1 part of hydrochloric acid is saturated by 7:837 of codeine, and by 7:88 of mor- 
phine. It is distinguishable, however from the latter principle by the different 
form of its crystals, which are octohedral, by its solubility in boiling ether, greater 
solubility in water, and insolubility in alkaline solutions, and by not assuming a red 
color with nitric acid, or a blue one with ferric salts. Tincture of galls precipitates 
from its solutions a tannate of codeine. Crystallized from a watery solution, it con- 
tains about 6 per cent. of water, which is driven off at 100° C. (212° F.). The 
crystals obtained from a solution in ether contain no water. 

Medical Properties. Itis probable that pure codeine is a very feeble alkaloid, 
tolerated by the human system in very large doses. On the other hand, cases of severe 
poisoning have been published, and experimenters have claimed for it a very power- 
ful influence upon the lower animals. As late as 1874, Dr. Myrtle reported the 
instance of a man who was almost killed by four grains of codeine, prepared by 
Messrs. Smith, of Edinburgh. (Sr. Med. Journ., 1874, i. 478.) The symptoms 
were first vascular excitement and exhilaration, then depression, with great anxiety, 
nausea and vomiting, cold pale, moist skin, slight contraction of the pupil, and de- 
lirious sleeplessness. On the other hand, Dr. S. Weir Mitchell took five grains of 
codeine without effect, save some nausea, slight giddiness, and cerebral heaviness, 
and a trifling acceleration of the pulse; whilst we have given codeine prepared by 
Powers & Weightman, of Philadelphia, in doses of eight grains a day without distinct 
effect. It is very evident that commercial codeine has been and probably still is of 
varying composition, and the results frequently obtained have been produced by co- 
herent alkaloids. Mr. Wm. Weightman informs us that nearly the whole product of 
their laboratory goes to France, where it appears to be largely used as a calmative 
drug, free from many of the objections to opium, but in no way comparing with it 
in power. Within the last year or two it has been highly lauded in the treatment 
of diabetes mellitus, and cases of recovery under its use reported. In the grave 
form of this disorder we have seen it fail to exert any perceptible influence, but the 
evidence is sufficient to demand a fair trial of the remedy in any individual case. 
On account of its frequent contamination, care should be exercised as to the com 
mencing dose, but no effect at all is to be expected from less than one grain (0:06 
Gm.), and this dose may be rapidly increased until some symptoms are produced. 
It may be given in pill or in syrupy solution. 


COLCHICI RADIX. U.S. Colchicwm Root. 
(COL'GHI-CI RA! DIX—kdl'ki-si.) 
«The Corm of Colchicum autumnale. Linné. (Nat. Ord. Melanthacex.)” U.S. 
“The fresh corm of Colchicum autumnale, collected about the end of June; and 


the same stripped of its coats, sliced transversely, and dried at a temperature not ex- 
eeeding 150°.” Br. 


Colchici Cormus, Br.; Colchicum Corm; Bulbus s. Tuber Colchici; Meadow-Saffron Root, 
Bulbe de Colchique, de Safran batard, F’r.; Zeitlosenknollen, G. 
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COLCHICI SEMEN. U.S. Colchicum Seed. 
(COL/@HI-CI SE/MEN—k6l'ki-si.) 

“The seed of Colchicum autumnale. Linné. (Nat. Ord. Melanthaceze.)” U.S. 
“The fully ripe seeds of Colchicum autumnale.” Br. 

Colchici Semina, Br.; Colchicum Seeds; Semen Colchici, P.G.; Semences de Colchique, Col- 
chique, /’r.; Zeitlose, Herbst-Zeitlose, Zeitlosensamen, G.; Colchico, /t., Sp. 

Gen. Ch. A spathe. Corolla six-parted, with a tube proceeding directly from the 
root. Capsules three, connected, inflated. Willd. 

Colchicum autumnale. Willd. Sp. Plant. ii. 272; Woody. Med. Bot. p.'759, t. 258. 
This species of Colchicum, often called meadow-saffron, is a perennial bulbous plant, 
the leaves of which appear in spring, and the flowers in autumn. Its manner of 
growth is peculiar, and deserves notice as connected in some measure with its medici- 
nal efficacy. In the latter part of summer, a new bulb, or cormus as the part is now 
called, begins to form at the lateral inferior portion of the old one, which receives 
the young offshoot in its bosom, and embraces it half round. The new plant sends 
out fibres from its base, and is furnished with a radical spathe, which is eylindrical, 
tubular, cloven at top on oneside, and half under ground. In September, from two 
to six flowers, of a lilac or pale-purple color, emerge from the spathe, unaccompanied 
with leaves. The corolla consists of a tube five inches long, concealed for two-thirds 
of its length in the ground, and of a limb divided into six segments. The flowers 
perish by the end of October, and the rudiments of the fruit remain under ground 
till the following spring, when they rise upon a stem above the surface, in the form 
of a three-lobed, three-celled capsule. The leaves of the new plant appear at the 
same time; so that in fact they follow the flower instead of preceding it, as might 
be inferred from the order of the seasons in which they respectively show themselves. 
The leaves are radical, spear-shaped, erect, numerous, about five inches long, and one 
inch broad at the base. In the mean time, the new bulb has been increasing at the 
expense of the old one, which, having performed its appointed office, perishes ; while 
the furmer, after attaining its full growth, sends forth shoots, and in its turn decays. 
The old bulb, in its second spring, and a little before it perishes, sometimes puts forth 
one or more small bulbs, which are the sources of new plants. 

C. autumnale is a native of the temperate parts of Kurope and of Northern Africa, 
growing in moist pastures and meadows. Attempts have been made to introduce 
its culture into this country, but with no great success; though small quantities of 
the bulb, of apparently good quality, have been brought into the market. The flowers 
possess virtues similar to the bulb and seeds. 

Cotcuict Raprx. The medicinal virtue of the bulb depends much upon the sea- 
son at which it is collected. Harly in the spring, it is too young to have fully de- 
veloped its peculiar properties; and, late in the fall, it has become exhausted by the 
nourishment afforded to the new plant. The proper period for its collection is from 
the early part of June, when it has usually attained perfection, to the middle of 
August, when the offset appears.* It may be owing, in part, to this inequality at 
different seasons, that entirely opposite reports have been given of its powers. Krapf 
ate whole bulbs without inconvenience; Haller found the bulbs entirely void of taste 
and acrimony; and we are told that in Carniola the peasants use it as food with 
impunity in the autumn. On the other hand, there can be no doubt of its highly 
irritating and poisonous nature, when fully developed, under ordinary circumstances. 
Perhaps soil and climate may have some influence in modifying its character. 

The bulb is often used in the fresh state in the countries where it grows; as it is 
apt to be injured in drying, unless the process is carefully conducted. The usual plan 
is to cut the bulb, as soon after it has been dug up as possible, into thin transverse 
slices, which are spread out separately upon paper or perforated trays, and dried with 
a moderate heat. The reason for drying it quickly, after removal from the ground, 
is that it otherwise begins to vegetate, and a change in its chemical nature takes 
place; and such is its retentiveness of life, that, if not cut in slices, it is liable to 


* Dr. Christison, however, has found the roots collected in April to be more bitter than those 
gathered in July, and conjectures that the common opinion of their superior efficacy at the latter 
season may not be well founded. Prof. Schroff states, as the result of his observation, that the 
autumn root is much stronger than that dug in summer. (See A.J. P., xxix. 324.) 
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undergo a partial vegetation even during the drying process. Dr. Houlton recom- 
mends that the bulb be stripped of its dry coating, carefully deprived of the 
bud or young bulb, and then dried whole. It is owing to the high vitality of the 
bud that the bulb is so apt to vegetate. During desiccation there is great loss of 
weight, 70 per cent. being the average for a number of years in the laboratory of 
Messrs. Allen & Hanburys, in London. 

Properties, ‘he recent bulb or cormus of C. autummnale resembles that of the 
tulip in shape and size, and is covered with a brown membranous coat. Internally 
it is solid, white and fleshy, and, when cut transversely, yields, if mature, an acrid 
milky juice. There is often a small lateral projection from its base, which is the 
bud for the development of a new plant: this bud is frequently broken off in drying. 
When dried, and deprived of its external membranous covering, the corm is of an 
ash-brown color, convex on one side, and somewhat flattened on the other, where it 
is marked by a deep groove, extending from the base to the summit. As found in 
our shops it is always in the dried state, sometimes in segments made by vertical see- 
tions of the bulb, but generally in transverse circular slices, about the eighth or tenth 
of an inch in thickness, with a notch at one part of their circumference. ‘ About 
one inch (25 mm.) long, ovoid, flattish and with a groove on one side; externally 
brownish and wrinkled; internally white and solid; often in transverse’slices, reni- 
form in shape, and breaking with a short, mealy fracture; inodorous; taste sweetish, 
bitter and acrid. Colchicum root which is very dark colored internally, or breaks 
with a horny fracture, should be rejected.” U.S. The cut surface is white, and of 
an amylaceous aspect. Examined with the microscope, the corm is seen to be com- 
posed of large irregular cells, full of ovoid, angular, sometimes compound, starch 
grains, and interspersed with spiral vessels in vascular bundles. The odor of the 
recent bulb is said to be hircine. It is diminished but not lost by drying. The taste 
is bitter, hot, and acrid. Its constituents, according to Pelletier and Caventou, are 
a vegetable alkali combined with an excess of gallic acid; a fatty matter composed 
of olein, stearin, and a peculiar volatile acid analogous to cevadic acid ; a yellow color. 
ing matter; gum ; starch; inulin in large quantity; and lignin. The active proper- 
ties are ascribed to the alkaline principle, which was believed by its discoverers to be 
identical with veratrine, but has been subsequently found to be peculiar, and has re- 
ceived the appropriate name of colchicine, or colchicia.* Wine and vinegar extract 


* Colchicia or Colchicine, and Colchiceine. The alkaloid of colchicum has been a subject of some 
controversy. According to Geiger and Hesse, to whom has been ascribed the credit of determin- 
ing its precise nature, colchicine (colchicia) is erystallizable, and has a very bitter and sharp taste, 
but is destitute of the extreme acrimony of veratrine, and does not, like that principle, excite vio- 
lent sneezing when applied to the nostrils. It differs also in being more soluble in water, and less 
poisonous. Toa kitten eight weeks old, one-tenth of a grain was given dissolved in dilute alcohol. 
Violent purging and vomiting were produced, with apparently severe pain and convulsions, and 
the animal died at the end of twelve hours. The stomach and bowels were found violently in- 
flamed, with effusion of blood through their whole extent. A kitten somewhat younger was de- 
stroyed in ten minutes by only the twentieth of a grain of veratrine; and, on examination after 
death, marks of inflammution were found only in the upper part of the esophagus. The alkaloid 
was obtained from the seeds by a process similar to that employed in the preparation of byoscya- 
mine from hyoscyamus. (See Hyoscyamus.) A simpler process is to digest the seeds of meadow- 
saffron in boiling alcohol, precipitate with magnesia, treat the precipitated matter with boiling 
alcohol, and finally filter and evaporate. 

The nature of the active principle of colchicum subsequently engaged the attention of L. Ober- 
lin. Upon repeating the process of Geiger and Hessc, he was unable to obtain a crystallizable 
product, and came to the conclusion that the substance obtained by them was complex. By acidi- 
fying its watery solution by sulphuric or hydrochloric acid, and concentrating until the liquid be- 
came intensely yellow, he obtained, upon the addition of water, a yellowish white precipitate, which, 
when well washed and freed from coloring matter, dissolved readily in alcohol or ether, and crys- 
tallized with facility. The crystalline product thus obtained he proposed to call colchiceine. It is 
a neutral substance, contains no acid, crystallizes in pearly lamellze, is almost insoluble in cold water, 
to which, however, it imparts a slight bitterness, is more soluble in boiling water, and readily dis- 
solves in alcohol, ether, methylic alcohol, and chloroform. It is dissolved by concentrated sul. 
phurie, hydrochloric, and nitric acids, becoming yellow, by acetic acid without change of color, 
and by ammonia and potassa. It is not altered or precipitated by acetate or subacetate of lead, 
nitrate of silver, mercuric chloride, or infusion of galls, but is rendered green by sesquichloride of 
iron. It consists of carbon, hydrogen, nitrogen, and oxygen. It was found to be very poisonous 
to rabbits, killing an animal in 12 hours in the dose of about one-seventh of a grain, and in a few 
minutes in five times that quantity. (Comptes-Rendus,-Dec, 1856, p. 1199. See also A. J. Py 
XXXi. 235.) 
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all the virtues of the bulb. Dr. A. T. Thomson states that the milky juice of fresh 
colchicum produces a fine blue color, if rubbed with the tincture of guaiac, and that 
the same effect is obtained from an acetic solution of the dried bulb. He considers 


Subsequently Mr. J. E. Carter, of Philadelphia, has made some experiments which appear to 
invalidate the conclusions of Oberlin as to the nature of colchicine, and to confirm the previous 
opinion of its alkaloid character. Mr. Carter used the bulb, instead of the seeds, which had pre- 
viously in general been made the subject of experiment. He employed two processes for the extrac- 
tion of the alkaloid, but found the following most productive. The dried and powdered bulb was 
exhausted by alcohol of 0°835 by means of percolation; the tincture thus obtained was evaporated 
to the consistence of syrup; water acidulated with acetic acid was added, and the liquor, after fil- 
tration, was nearly neutralized with ammonia, and then precipitated by solution of tannic acid; 
the precipitated tannate, after being well washed, was rubbed with five times its weight of freshly 
prepared hydrated oxide of lead, small quantities of alcohol being added from time to time during 
the trituration; the whole was then filtered, and the filtered liquid evaporated at a gentle heat. 
Twenty grains were thus obtained from three pounds of the dried root. ‘Thus obtained, colchicine 
was yellowish in mass, nearly white in powder, inodorous, bitter without being acrid, not sternuta- 
tory, soluble in water hot or cold, still more so in dilute acids and alkaline solutions, very soluble 
in alcohol and chloroform, sparingly so in pure ether, and insoluble in benzol. Mr. Carter did not 
succeed in crystallizing it. It was alkaline to test-paper, neutralized the acids, and with sulphuric 
acid formed a crystallizable salt. The most delicate test appeared to be that of sulphuric acid and 
nitre. A piece of nitre, added to its solution in sulphuric acid, produced a beautiful blue color, 
changing to green, dark brown or purple, and finally reddish yellow. (For a further account of 
Mr. Carter’s experiments, see A. J. P., 1858, p. 209.) 

Since Mr. Carter’s experiments, others have engaged in the sameinquiry. Ludwig confirms the 
statements of Oberlin. Hubler, operating on the unbruised seeds by a process similar to that of Mr. 
Carter with the cormus, for the details of which we refer to A. J. P. (1866, p. 105), obtained an 
amorphous substance, soluble without residue in water and in alcohol, of an odor like that of 
hay, and very bitter. It had no effect on test-paper; its solution was precipitated yellow by chlo- 
ride of gold, and white by corrosive sublimate; mineral acids and alkalies turned it yellow; at 140° 
C. (284° F.) it melted, with no other observable change except in color, which became brown; and 
its composition was represented by the formula Ci;yHigNO5. When treated with acids it yielded 
erystallizable bodies, but these, instead of salts, were a new product, isomeric with colchicine, but in 
character resembling if not identical with the colchiceine of Oberlin, which is therefore a result of 
change in the colchicine. Both these substances are poisonous. Between the substance obtained 
by Hubler and the one by Carter, there is this apparently irreconcilable difference, that the latter 
is decidedly though feebly alkaline, while the furmer is entirely neutral. Hither there is some 
error on the part of one of these experimenters, or the alkaloid obtained from the cormus is dif- 
ferent from the active principle of the seeds. 

That Mr. Carter’s statement was correct has been fully confirmed by Prof. J. M. Maisch, who 
made a very careful examination of a portion of the colchicine obtained by Mr. Carter, and kept as 
a specimen, with the following results. It was an amorphous powder; of a light yellow color, a 
faint odor, and intense bitterness; sparingly soluble in ether, and readily in water and alcohol. 
The aqueous solution was slightly turbid, probably from the decomposition by time and exposure 
of a portion of the colchicine into resin and colchiceine. Heated on platinum foil, it melted, and 
at a higher temperature took fire, and burned without residue. It restored the blue color of red- 
dened litmus, and even neutralized sulphuric acid in very minute proportion. It answered to the 
best tests of colchicine, namely, 1, the effect on its solution of both acids and alkalies, which cause 
it to assume a yellow color, and, 2, the violet and blue color produced by oxidizing agents on the 
dry colchicine. When treated tirst with concentrated sulphuric acid, and then with nitric acid or a 
fragment of a nitrate, it went through a series of changes of color, ending in yellow. The same 
effect resulted from sulphuric acid with a trace of chromate or bichromate of potassium, sesqui- 
chloride of iron, or binoxide of lead; the first two causing a green color with the solution, through 
the intermixture of their yellowishness with the blue developed. The colchicine also answered to 
the following tests of the alkaloids, giving precipitates with iodohydrargyrate of potassium, phos- 
phomolybdie acid, and tannic acid. 

Colchiceine was produced by treating colchicine with diluted sulphuric and hydrochloric acids, 
evaporating the solution to dryness, repeating this operation once and again, then dissolving the 
residue in water, filtering the solution to separate the resin formed, evaporating with an excess of 
carbonate of lead to remove acid, treating with strong alcohol, and slowly evaporating. Colchiceine 
was deposited in yellow crystals, the solution of which precipitated, like colchicine, tannie and 
phosphomolybdie acids, and iodohydrargyrate of mercury, but exercised no reaction on litmus 
paper whether red or blue. 

The inference from these experiments is that the active principle of colchicum, known by the 
name of colchicine, is an alkaloid, but that its salts in solution, on being kept, or evaporated, espe- 
cially if heat is used, are decomposed, and converted into resin and colchiceine, the latter of which 
crystallizes; and, as this is isomeric with colchicine, the probability is that the resin has the same 
composition. In preparing colechicum pharmaceutically, if it be desired to retain the colchicine 
unchanged, both acids and alkalies should be avoided, especially when heat is employed. Of the 
ofiicinal preparations, the two fluid extracts contain the colchicine as in nature; the acetic extract 
has a portion at least of colchiceine in its composition. In the wines, when kept, the colchicine 
probably passes gradually into colchiceine. (A. J, P., 1867, p. 97.) But it has not been proved 
that these latter preparations are in any degree less efficacious remedially; and in the absence of 
all experience to the contrary, the inference is that colchiceine may have all the powers of col- 
chicine; for the acetic extract, and the wines after being long kept, have often been used in prac- 
tice, without having been found less effectual than other preparations of colchicum,. 
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the appearance of this color, when the slices are rubbed with a little distilled vinegar 
and tincture of guaiac, as a proof that the drug is good and has been well dried. Dr. 
J. M. Maclagan has shown that this change of color is produced with the albumen, 
which is not affected if previously coagulated; so that the value of the test consists 
simply in proving that the drying has not been effected at a heat above 180°, or the 
temperature at which albumen coagulates. A very deep or large notch in the cir- 
cumference of the slices is considered an unfavorable sign ; as it indicates that the 
bulb has been somewhat exhausted in the nourishment of the offset. The decoc- 
tion yields a deep blue precipitate with solution of iodine, white precipitates with 
acetate and subacetate of lead, mercurous nitrate, and nitrate of silver, and a slight 
precipitate with tincture of galls. The value of colchicum is best tested by its - 
bitterness. 

Medical Properties and Uses. When taken internally in therapeutic dose, 
colchicum usually produces no other symptoms than intestinal pains and loose- 
ness of the bowels. In some rare cases it is said to give rise to copious diuresis 
or diaphoresis instead of purging. When larger amounts are exhibited, the 
purging is more pronounced, and there may be also vomiting. With these symp- 
toms there may be some depression, which seems to be due to the gastro-intes- 
tinal irritation rather than to the direct action of the poison. In an overdose, it 
may produce dangerous and even fatal effects. Hxcessive nausea and vomiting, ab- 
dominal pains, purging and tenesmus, great thirst, sinking of the pulse, coldness 
of the extremities, and general prostration, with occasional symptoms of nervous 
derangement, such as headache, delirium, and stupor, are among the results of its 
poisonous action. <A peculiarity of its influence is that when its. dose is increased 
beyond a certain point there is not a corresponding increase in the rapidity of the 
fatal issue. This is probably because it kills not by a direct influence upon the heart 
or nervous system, but by causing gastro-enteritis. On post-mortem examination 
the alimentary mucous membrane is found much inflamed. 

Colchicum was well known to the ancients as a poison, and is said to have been 
employed by them as a remedy in gout and other diseases. Storck revived its use 
among the moderns. He gave it as a diuretic and expectorant in dropsy and hu- 
moral asthma ; and on the continent of Europe it acquired considerable reputation 
in these complaints; but the uncertainty of its operation led to its general abandon- 
ment, and it had fallen into almost entire neglect, when Dr. Want, of London, again 
brought it into notice by attempting to prove its identity with the active ingredient 
of the eau médicinale d’ Husson, so highly celebrated as a cure for gout. In James’s 
Dispensatory, printed in 1747, it is said to be used in gout as an external application, 
The chief employment of the meadow-saffron is at present in the treatment of gout 
and rheumatism, in which experience has abundantly proved it to be a highly valu- 
able remedy. We have, within our own observation, found it especially useful in 
these affections, when of a shifting or neuralgic character. It sometimes produces 
relief without obviously affecting the system ; but it is more efficient when it evinces 
its influence upon the skin or alimentary canal. Professor Chelius states that it 
changes the chemical constitution of the urine in arthritic patients, producing an 
evident increase of the uric acid. Dr. Maclagan has found it greatly to increase 
the proportion both of urea and uric acid in the urine, and, where these previ- 
ously existed in the blood, to separate them from it. (Hd. Monthly Journ. of Med. 
Sci., N.S., v. 23.) But Graves and Gardner affirm that the urates diminish under 
its influence, and in a very careful and extended research Dr. A. B. Garrod found 
that its action upon the uric acid elimination is very irregular and uncertain. Dr. 
Elliotson successfully treated a case of prurigo with the wine of colchicum, given 
in the dose of half a drachm (1:9 C.c.) three times a day, and continued for three 
weeks; and it has been found useful in urticaria and other cutaneous affections, 
probably of a gouty nature. At various times colchicum has been used in various 
diseases, but in modern practice is employed almost solely in gout. HKven in rheuma- 
tism it is at present rarely administered. It is generally given in the state of vinous 
tincture (see Vinwm Colchict Radicis); but there are various other officinal prep- 
arations, any one of which may be used efficiently. The dose of the dried bulb is 
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from two to eight grains (0-13-0-52 Gm.), which may be repeated every four or six 
hours till its effects are obtained. 

Coxtcnict SemMEN.—The seeds of the meadow-saffron ripen in summer, and should, 
be collected about the end of July or beginning of August. They never arrive at 
maturity in plants cultivated in a dry soil, or in confined gardens. ( Williams.) They 
are nearly spherical, about the eighth of an inch in diameter, of a reddish brown 
color externally, white within, and of a bitter acrid taste. “ Sub-globular, about 
one-twelfth of an inch (2 mm.) thick, very slightly pointed at the hilum ; reddish- 
brown, pitted, internally whitish; very hard and tough; inodorous; bitter and 
somewhat acrid.” U.S. They are chiefly composed of a gray horny albumen, con- 
stituted of very thick-walled cells, and surrounded by a closely adherent testa. The | 
leafless embryo is very small, and is situated close to the surface opposite the stro- 
phiole. Dr. Williams, of Ipswich, England, first brought them into notice in 1820 
as superior to the bulb. Prof. Schroff, however, has found that their activity is 
inferior to that of the dried bulb, dug in autumn (A. J. P., xxix. 324); and re- 
cent studies indicate that they contain only a very small percentage of alkaloid. A 
wine, fluid extract, and tincture of the seeds are directed in the U. 8. Pharmacopeeia. 
Their dose is about the same as that of the bulb. 

Of. Prep. of the Root. Extractum Colchici, Br.; Extractum Colchici Aceticum ; 
Extractum Colchici Radicis Fluidum, U. S.; Vinum Colchici, Br.; Vinum Colchici 
Radicis, U.S. 

Off. Prep. of the Seed. Eixtractum Colchici Seminis Fluidum, U. S.; Tinctura 
Colchici Seminis, UV. S.; Tinct. Colchici Seminum, Br.; Vinum Colchici Seminis, 


U.S. 
COLLODIUM. U.S., Br. Collodion. 


(COL-LO’DI-UM.) 





Collodion, Fr.; Collodium, G@. 

“Pyroxylin, four parts [or half an ounce av.]; Stronger Ether, seventy parts 
[or 11 fluidounces 5 fluidrachms]; Alcohol, twenty-six parts [or 3 fluidounces 7 
fluidrachms], To make one hundred parts [or about one pint]. To the Pyroxylin, 
contained in a tared bottle, add the Alcohol and let it stand for fifteen minutes; 
then add the Ether, and shake the mixture until the Pyroxylin is dissolved. Cork 
the bottle well, and set it aside until the liquid has become clear. Then decant it from 
any sediment which may have formed, and transfer it to bottles, which should be se- 
curely corked. Keep the Collodion in a cool place, remote from lights or fire.” U.S. 

“Take of Pyroxylin one ounce [avoirdupois] ; Ether thirty-six fluidounces [Im- 
perial measure]; Rectified Spirit twelve fluidounces [Imp. meas.]. Mix the Ether 
and the Spirit, and add the Pyroxylin. Set aside for a few days, and, should there 
be any sediment, decant the clear solution. Keep it in a well-corked bottle.” Br. 

Collodion is a solution of gun cotton. On account of the facility with which 
ether evaporates, it is the better menstruum for remedial purposes; but gun cotton 
will not dissolve in that liquid when quite pure, and the addition of a little alcohol 
is necessary. Formerly the U.S. Pharmacopeeia directed that the gun cotton be ~ 
prepared at the time of making the collodion, giving directions for the purpose, but 
at the revision of 1870 the process of the British Pharmacopeeia was substantially 
adopted, a formula for the preparation of pyroxylin being given separately in the 
Pharmacopeeia. The present formula differs very slightly from that of 1870, con- 
taining a little more pyroxylin and alcohol. (See Pyroaylin.) A change has been 
made, however, in directing the collodion to be decanted from the sediment. In the 
Pharm. 1870 the sediment was directed to be re-incorporated with the clear collo- 
dion, and the result was the making of a tougher film. This sediment consists of 
undecomposed filaments of cotton, and these become partially felted, as the ethereal 
liquid evaporates, and the film is forming; this direction of the former Pharma- 
copeeia was usually disregarded. 

Collodion is a transparent, colorless liquid, of a syrupy consistence, and ethereal 
smell. When applied to a dry surface, the ether quickly evaporates, and a transpa- 
rent film is left, having remarkable adhesiveness and contractility. On account of 
the great volatility of ether, collodion must be kept in bottles well stopped. When 
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insecurely kept, the liquid thickens and becomes less fit for the use of the surgeon. 
The thickened liquid sometimes contains acicular crystals, as was first observed by 
Mr. Higginson of London, and afterwards by Prof. Leidy, of this city. 

Collodion was first applied to the purposes of surgery by Dr. J. Parker Maynard,* 
of Boston, when a student of medicine, in January, 1847. It is employed for 
holding together the edges of incised wounds, for covering ulcers or abraded or dis- 
eased surfaces, chilblains, chapped nipples, etc., with an impervious film not acted 
upon by water, and for encasing parts which require to be kept without relative mo- 
tion. It is applied, brushed over the part, or by means of strips of muslin. In 
whatever way applied, the solvent quickly evaporates, and leaves the solid adhesive 
material. The rigid film thus formed contracts with a good deal of force. This. 
property adapts collodion for certain purposes, such as drawing together the edges 
of wounds, exciting pressure on buboes, etc. When, however, the surgeon desires 
simply to protect a surface, a flexible, non-contracting film is preferable, and the 
oficinal Collodion flexile should be used. 

Collodion has been variously medicated, and thus made the vehicle of several im- 
portant medicines for external application. odized collodion has been proposed by 
Dr. C. Fleming, for the purpose of obtaining the specific effects of iodine in a rapid 
manner, especially on tumors. It is made by dissolving from ten to twenty grains 
of iodine in a fluidounce of collodion. M. Aran has proposed a ferruginous collodion, 
made of equal parts of collodion and tincture of chloride of iron, as a remedy in ery- 
sipelas.| A caustic collodion may be prepared by dissolving 4 parts of corrosive 
sublimate in 30 of collodion. Dr. Macke, of Sorau, has used this preparation for 
destroying nzevi materni. The eschar formed is one or two lines in thickness, and 
separates in from three to six days, leaving but a trifling cicatrix. (See A.J. P,, 
May, 1858, for formulas in which collodion is made the vehicle of iodine, bella- 
donna, sulphur, etc.) All these medicated collodions are most conveniently applied 
by means of a camel’s-hair brush. Collodion is also much used in photography. 


Off. Prep. Collodium Flexile, U.S.; Collodium Stypticum, U.S. 


COLLODIUM CUM CANTHARIDE. U.S. Collodion with Canthar- 
ides. [Cantharidal Collodion. | 
(COL-LO'DI-UM CUM CAN-THAR’I-DE,) 


Collodium Cantharidatum, P.G.; Collodium Cantharidale, s, Vesicans; Collodion vésicant (can- 
tharidé), /.; Blasenziehendes Collodium, @. 


“Cantharides, in No. 60 powder, sixty parts ;§ Flexible Collodion, eighty-five 
parts; Commercial Chloroform, a sufficient quantity. Pack the powder firmly in a 
cylindrical percolator, and gradually pour Commercial Chloroform upon it, until two 
hundred and fifty (250) parts of tincture are obtained, or until the Cantharides 
are exhausted. Recover, by distillation on a water-bath, about two hundred (200) 
parts of the Chloroform, and evaporate the residue in a capsule, by means of a 


* Dr. Maynard recommended the following formula. Take of sulphuric acid of sp. gr. 1°850 two 
parts, and of nitric acid of sp. gr. 1°450 one part. Mix them, and, having permitted the heat to 
fall to about 100° F., add raw cotton to saturation. Let it macerate for one or two hours; then pour 
off the acids, wash the cotton till the washings cease to affect litmus paper, and dry thoroughly. 
The gummy matter thus formed is now to be dissolved in ether of the sp. gr. about °750, or in a 
mixture of three parts of pure ether and one part of alcohol of 95 per cent. Two ounces of cotton 
will make about a pint of collodion. ( Bost. Med. and Surg. Journ., 1866, p. 39.) 

¢ Paresi’s Styptie Collodion. Collodion, 100 parts; Carbolic acid, 10 parts; Pure tannin, 5 parts; 
Benzoic acid, 3 parts. Agitate till thoroughly mixed. On evaporation it leaves a brown pellicle, 
adhering strongly to tissues, and effecting instant coagulation of the blood and albumen. 

Iodoform Collodion is made, according to Moleschott, by dissolving 1 part of iodoform, in fine 
powder, in 15 parts of flexible collodion. It is recommended for relieving pain caused by gout, and 
for orchitis, pericarditis, ete. 

t Silk Collodion. M. Persoz, the younger, prepares a collodion by bringing silk to the condi- 
tion of the material from which the worm spins its thread. This he does by dissolving it in a solu- 
tion of chloride of zine, and then separating the solvent by means of dialysis. The chloride passes 
through the parchment of a dialyzer, leaving the silk substance in a soft fibreless state. The material 
thus obtained is said to be applicable to photographic purposes. Before it could be used as collodion, 
it would be necessary to dissolve it in a volatile liquid, which would evaporate spontaneously on 
application to the surface. (See A. J. P., 1867, p. 182.) 

_ @ As the liquid ingredients in this preparation are more conveniently weighed than measured, 
the equivalent measures have been omitted. 
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water-bath, until it weighs fifteen (15) parts. Dissolve this in the Flexible Collo- 
dion, and let it stand at rest for forty-eight hours. Finally, pour off the clear por- 
tion from any sediment which may have been deposited, and transfer it to bottles, 
which should be securely corked. Keep the Cantharidal Collodion in a cool place, 
remote from lights or fire.” U.S. 

The officinal process differs considerably in the manipulation from that of the 
U.S. P. 1870, although the finished preparation is not essentially different. Chloro- 
form is used to extract the cantharidin from the powdered cantharides, by percola- 
tion; the chloroform is afterwards recovered by distillation, and the oily residue 
containing the vesicant is dissolved in the flexible collodion. The practical objec- 
tion to the process is its costliness, for, notwithstanding the greatest care, consider- 
able chloroform would be wasted through volatilization in the process of percolation 
and distillation in the hands of the pharmacist. The efficiency of chloroform as a 
solvent of cantharidin has been shown by Professor Procter. The original process 
of M. Ilisch was to exhaust, by percolation, a pound of cantharides, with a mixture 
consisting of a pound of ether and three ounces of acetic ether; and in two ounces 
of this liquid to dissolve 25 grains of gun cotton. Professor Procter states that it 
has been found more advantageous to exhaust the flies with ether, distil off the 
ether, and mix the oily residue with collodion already prepared of the proper con- 
sistence (A. J. P., xxiv. 303); and this is probably a better formula than the offi- 
cinal, if care is used in recovering the ether to avoid contact with flame. Mr. Charles 
S. Rand (A. J. P., xxii. 18) states that [lisch’s preparation, made with double the — 
proportion of ether, vesicates equally well, and proposes the addition of about 1 per 
cent. of Venice turpentine, which he has found to prevent the disagreeable and 
sometimes painful contraction of the collodion upon drying. The preparation may 
be kept indefinitely, in an opaque glass-stoppered bottle, without change; but, on 
exposure to the light, the greenish coloring matter of the flies bleaches, and the 
liquid becomes yellowish.* 

Cantharidal collodion is a very convenient epispastic remedy. It may be applied 
to the surface by means of a camel's-hair brush, and, after the evaporation of the 
ether, which takes place in less than a minute, may be reapplied if the surface should 
not be well covered. It produces a blister in about the same time as the ordinary 
cerate, and has the advantages that it is applied with greater facility, is better 
adapted to cover uneven surfaces, and retains its place more certainly. According 
to Mr. Rand, if the evaporation of the ether be restrained by a piece of oiled silk 
immediately after its application, it will act much more speedily. 


COLLODIUM FLEXILE. U.S, Br. Flexible Collodion. 
(CQL-LO/DJ-UM FLEX’I-LE,) 

Collodium Elasticum, P.G.; Collodion élastique, F’r.; Elastisches Collodium, G. 

“ Collodion, ninety-two parts ;+ Canada Turpentine, five parts ; Castor Oil, three 
parts, To make one hundred parts. Mix them, and keep the mixture in a well- 
corked bottle, in a cool place, remote from lights or fire.” J. S. 

“Take of Collodion sia fluidounces [Imperial measure] ; Canada Balsam one hun- 
dred and twenty grains ; Castor Oil one sluidrachm [Imp. meas.]. Mix, and keep 
in a well-corked bottle.” Br. 

The contractility of the collodion film has long been felt as a drawback to its use 
simply for the purposes of protection. Mr. C. 8. Rand, of Philadelphia, proposed 
to obviate this by dissolving one part of gun cotton and three of Venice turpentine 
in twenty parts of ether. To give more flexibility to the film, M. Sourisseau, of 
Kaiserberg, suggested the addition of one part of elemi to twelve of collodion. <Ac- 
cording to Mr. Startin, of London, opacity and elasticity may be imparted at the same 
time, by adding from half a drachm to a drachm of lard, or some similar fatty matter, 
previously dissolved in ether, to an ounce of collodion. The qualities of softness and 


* Croton Oil Collodion is made by mixing equal weights of croton oil and flexible collodion. 
(Report on Revision of U. 8. Pharm., A. P. A., 1880.) 

ft As the liquid ingredients in this preparation are more conveniently weighed than measured, 
the equivalent measures have been omitted. 
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elasticity may also be given by combining collodion with castor oil, in the proportion 
of thirty parts to two, agreeably to the plan of M. Guersant, who found it useful, 
thus modified, in erysipelas; and the proportion of castor oil may be increased if 
thought desirable. This is the method preferred by the French Codex. An elastic 
collodion, somewhat similar, in which, besides castor oil, Venice turpentine and white 
wax are ingredients, has been proposed by H. Lauras. (P. J. Tr., xii. 303.) Accord- 
ing to MM. Cap and Garot, the most successful way for obtaining an elastic collodion 
is to mix two parts of glycerin with one hundred of collodion. Glycerized collodion 
is exceedingly supple, does not crack and scale off from the skin, and accommodates 
itself to the motions of the part. _In order to imitate the color of the skin, an 
ethereal tincture of turmeric or saffron may be added, so as to produce the desired 
tint. Dr. Meller has proposed a solution of shellac in highly rectified alcohol, so 
as to have a gelatinous consistence, as a substitute for collodion. Of all these plans, 
probably that followed in the officinal directions is the best. Dr. Tournie recom- 
mends, in superficial cervical adenitis with redness, painting the part with several 
layers of flexible collodion every two days. (Med. Times and Glaz., 1874, p. 540.) 


COLLODIUM STYPTICUM. U.S. Styptie Collodion. 
{COL-LO'DI-UM STYP/TI-CUM.) 

Styptic Colloid, Xylostyptic Ether; Collodion styptique, Fr. 

“Tannic Acid, twenty parts [or eighty grains av.]; Alcohol, five parts [or twenty- 
six minims]; Stronger ther, twenty parts [or one hundred and ten minims]; Collo- 
dion, fifty-five parts [or four and a half fluidrachms], To make one hundred parts 
[or about one fluidounce]. Place the Tannic Acid in a tared bottle, add the Alco- 
hol, Ether, and Collodion, and agitate until the Tannic Acid is dissolved. Keep the 
product in well corked bottles, in a cool place, remote from lights or fire.” US. 

This new officinal is a modification of the styptic colloid of Dr, B. W. Rich- 
ardson, of London (P. J. Tr., 1867, p. 29), a preparation which has had considerable 
use, particularly in hospitals. Experience has shown, however, that Dr. Richardson’s 
formula contained too little tannin; and the original quantity has been increased 
in the U.S. process from a little over four to twenty per cent. The manipulation 
in the officinal formula might be improved by directing the tannic acid to be rubbed 
into a smooth paste in a mortar with sufficient alcohol, before introducing into the 
bottle. This would enable the pharmacist to prepare it extemporaneously. When 
applied on wounded or abraded surfaces, it soon loses the ether and alcohol, and a 
firm coating is left, in which, besides the tannin and colloidal substance, are the 
coagulated blood and secretions from the surface, forming a covering for the part 
by which the air is excluded. The liquid is applied with a camel’s-hair brush, or 
by means of cotton saturated with it, to the edges of wounds closed by stitches, to 
ulcerated surfaces and bleeding parts. If it be desired to make a special impression 
on the diseased surface, carbolic acid, creasote, iodine, morphine, etc., may be in- 
corporated with the styptic fluid. 


COLOCYNTHIS. U.S.  Colocynth. 
(COL-0-CYN’THIS. ) 
“ The fruit of Citrullus Colocynthis, Schrader (at. Ord. Cucurbitaceze), deprived 
of its rind.” U.S. “The dried decorticated fruit, freed from seeds, of Citrullus 


Colocynthis.” Br. 

Colocynthidis Pulpa, Br.; Colocynth Pulp; Fructus Colocynthidis, P.G.; Poma Colocynthidis ; 
Pulpe de Coloquinte ; Coloquinte, /r.; Coloquintenapfel, Koloquintenmark, Koloquinten, G.; Colo- 
quintida, Jt., Sp. 

Gen. Ch. Matz. Calyx five-toothed. Corolla five-parted. Filaments three. 
FEMALE. Calyx five-toothed. Corolla five-parted. Pistil three-cleft. Seeds of 
the gourd with a sharp edge. Willd. 

Cucumis Colocynthis. Willd. Sp. Plant. iv. 611; Woodv. Med. Bot. p. 189, t.71.— 
Citrullus Colocynthis, Royle’s Mat. Med. The bitter cucumber is an annual plant, . 
bearing considerable resemblance to the common watermelon. The stems, which are 
herbaceous and beset with rough hairs, trail upon the ground, or rise upon neigh- 
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boring bodies, to which they attach themselves by their numerous tendrils. The 
leaves, which stand alternately on long petioles, are triangular, many-cleft, variously 
sinuated, obtuse, hairy, of a fine green color on the upper surface, rough and pale 
on the under. The flowers are yellow, and appear singly at the axils of the leaves. 
The fruit is a globular pepo, of the size of a small orange, yellow and smooth when 
ripe; and contains, within a hard, coriaceous rind, a white, spongy, medullary matter, 
enclosing numerous ovate, compressed, white or brownish seeds. 

The plant is a native of Turkey, and abounds in the islands of the Archipelago. 
It grows also in various parts of Africa and Asia. Burckhardt, in his travels across 
Nubia, found the country covered with it; Thunberg met with it at the Cape of 
Good Hope; and Ainslie says that it grows in many parts of Lower India, particu- 
larly in sandy places near the sea, It is said to be cultivated in Spain, to abound in 
Morocco and in the neighboring countries, and even to have been collected in Japan. 
The fruit is gathered in autumn, when it begins to become yellow, and, having been 
peeled, is dried quickly in a stove or by the sun. Thus prepared, it is imported from 
the Levant. Small quantities are said to be imported into England from Mogador 
in the form of brown, unpeeled globular gourds.* 

Properties. As kept in the shops, colocynth is in the shape of whitish balls about 
the size of an orange, very light and spongy, and abounding in seeds which constitute 
three-fourths of their weight. The seeds are somewhat bitter, but possess little 
activity, and, according to Captain Lyon, are even used as food in the north of 
Africa.t When the medicine is prepared for use, they are separated and rejected, 
the pulpy or medullary matter only being employed. This has a very feeble odor, 
but a nauseous and intensely bitter taste. The U.S. Pharm. thus describes colocynth, 
‘From two to four inches (5 to 10 cm.) in diameter; globular; white or yellowish- 
white; light; spongy; readily breaking into three wedge-shaped pieces, each con- 
taining, near the rounded surface, many flat, ovate, brown seeds; inodorous; taste 
intensely bitter. Hard and dark colored Colocynth should be rejected. The pulp, 
when used, should be deprived of the seeds.” U. S.. Water and alcohol extract the 
virtues of colocynth. It is a matter of importance to be able to determine whether 
the drug miller who usually powders colocynth is careful to reject the seeds. If the 
seeds have been ground with the mass, the microscope will show the presence of 
numerous albuminous granules derived from the cotyledons. (W. T. Clark, P. J. Tr., 
vii. 509.) These are best found by putting a small amount of the powder on the 
glass slide, adding a drop of water, and gently rubbing the cover glass over it: frag- 
ments of the double-walled embryo sac showing on the outer side, elongated, more or 
less hexagonal, thin-walled cells, and on the inner side irregular, tabular, thick-walled 
cells. Powdered colocynth containing a large number of starch granules has suffered 
adulteration. Vauquelin obtained the bitter principle of colocynth in a separate 
state, and called it colocynthin. According to Meissner, 100 parts of the dry pulp 
of colocynth contain 14-4 parts of colocynthin, 10-0 of extractive, 4:2 of fixed oil, 15-2 
of a resinous substance insoluble in ether, 9:5 of gum, 3:0 of pectic acid (pectin), 
17:6 of gummy extract derived from the lignin by means of potassa, 2-7 of phosphate 
of calcium, 3:0 of phosphate of magnesium, and 19-0 of lignin, besides water.{ 
Colocynthin is obtained by boiling the pulp in water, evaporating the decoction, 


* In Union Village, Lebanon, Ohio, the Shakers formerly prepared an extract from a hybrid 
between the colocynth and the watermelon. The two plants were placed close to each other, and 
the hybrid resulting yielded the second year a gourd resembling a watermelon, but very bitter, and 
affording an abundant extract. This is stated to be equal in purgative properties to that of colo- 
cynth, but at present it is not manufactured. 

ft Dr. Nachtigal confirms this statement of Captain Lyon; but with the qualification, that, before 
being eaten, the seeds are deprived of their coating by some mechanical means, and the kernels are 
heated to the boiling point, then washed with cold water, dried, and powdered. Professor Fliickiger 
found a bitter principle in the testa, which accounts for its rejection as food, though rendering 
improper the rejection of the seed in preparing the extract. He found in the kernels about 45 per 
cent. of fixed oil and 18 per cent. of albumen. (A. J. P., 1872, p. 538.) 

t Dr. Waltz supposes that he has found another peculiar principle, colocynthitin. It was obtained 
by treating with ether the alcoholic extract previously exhausted by water, decolorizing the ethereal 
solution with animal charcoal, evaporating to dryness, and dissolving the residue in anhydrous 
alcohol, which deposited it in crystals on spontaneous evaporation. It is white and tasteless, and 
is probably a resin. (NV. Jahrbuch der Phurm., xvi. 10.) . 
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treating the extract thus procured with alcohol, evaporating the alcoholic solution, 
and submitting the residue, which consists of the bitter principle and acetate of 
potassium, to the action of a 
little cold water, which dis- 
solves the latter, and leaves 
the greater part of the former 
untouched. Mr. Bastick ob- 
tained it by exhausting the 
pulp with cold water, heating 
the solution to ebullition, add- 
ing subacetate of lead so long 
as a precipitate was produced, 
filtering the liquor when cold, 
adding dilute sulphuric acid 
gradually until it no longer 
occasioned a precipitate, boil- 
ing to expel free acetic acid, 
filtering to separate sulphate 
of lead, evaporating cautiously 
nearly to dryness, extracting 
the colocynthin from the re- 
siduum by strong alcohol, 
which left the salts, and finally 
evaporating the alcoholic solu- | 
tion. The following process pean 
te) ’ a, inner layer of embryo sac; b, outer layer of ditto; c, cells of pali- 
employed by Dr. Waltz, prob- saded layer with granules ; d, stomata from cotyledon ; e, granules from 
ably yields feeiey a: purer Shute cotyledons ; f, epidermis of rind} h, starch granule (side view). 
Colocynth is exhausted by alcohol of 0:84, the tincture evaporated to dryness, the resi- 
due treated with water, and the solution precipitated first with acetate and afterwards 
with subacetate of lead. The yellow filtered liquor is then treated with sulphuretted 
hydrogen to separate the lead, and, after filtration, with solution of tannic acid, which 
throws down a compound of tannic acid and colocynthin. This is dissolved in alcohol, 
the tannin thrown down by subacetate of lead, the excess of lead separated, and the 
liquid digested with animal charcoal, filtered, and evaporated. The residue, washed 
with anhydrous ether, is pure colocynthin. This is yellowish, somewhat translucent, 
brittle and friable, fusible by a heat below 100° C. (212° F.), inflammable, more soluble 
in alcohol than in water, but capable of rendering the latter intensely bitter. M. Mou- 
chon states that it is insoluble in ether. It is neither acid nor alkaline; but its aqueous 
solution gives with infusion of galls a copious white precipitate. Its formula, accord- 
ing to Dr. Waltz, is C,,H,,0,,. Upon the same authority it is a glucoside, being 
resolved, by the action of sulphuric acid, into sugar and a peculiar resinous substance 
termed colocynthein. An infusion of colocynth, made with boiling water, gelatinizes 
upon cooling. Neumann obtained from 768 parts of the pulp, treated first with 
alcohol and then with water, 168 parts of alcoholic and 216 of aqueous extract. 
Medical Properties and Uses. The pulp of colocynth is a powerful drastic, 
hydragogue cathartic, producing, when given in large doses, violent griping, and 
sometimes bloody discharges, with dangerous inflammation of the bowels. Death 
has resulted from a teaspoonful and a half of the powder. (Christison.) Hven 
in moderate doses it sometimes acts with much harshness, and is, therefore, sel- 
dom prescribed alone. By some writers it is said to be diuretic. It was fre- 
quently employed by the ancient Greeks and the Arabians, though its drastic nature 
was not unknown to them. Among the moderns it is occasionally used in obstinate 
dropsy, and in various affections depending on disordered action of the brain. In 
combination with other cathartics it loses much of its violence, but retains its pur- 
gative energy, and in this state is extensively employed. The compound extract 
of colocynth is a favorite preparation with many practitioners; and, combined with 
calomel, extract of jalap, and gamboge, it forms a highly efficient and safe cathartic, 
especially useful in congestion of the portal circle and torpidity of the liver. (See 
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Pilule Cathartice Composite.) The dose of colocynth is from five to ten grains 
(0:33-0:65 Gm.). It is best administered in minute division, effected by tritura- 
tion with gum or farinaceous matter. The active principle has sometimes been em- 
ployed, and, in the impure state in which it is prepared by the process of M. Emile 
Mouchon, may be given in the dose of a grain (-065 Gm.).* 

Thunberg states that the fruit of C. Colocynthis, at the Cape of Good Hope, is 
rendered so mild by being properly pickled, that it is eaten both by the natives and 
the colonists; but, as it is thus employed before attaining perfect maturity, it is 
possible that the drastic principle may not have been developed. 

Off. Prep. Fixtractum Colocynthidis, U. S.; Hxtractum Colocynthidis Compos- 
itum, Br.; Pilula Colocynthidis Composita, Br.; Pilula Colocynthidis et Hyosey- 
ami, Br. 

CONFECTIONES. U.8., Br. Confections. 
(CON-FEC-TI-O! NES—kon-fék-she-d! néz. ) 

Electuaries ; Conserves, Electuaires, Saccharolés mous, Fr.; Conserven, Latwergen, G. 

Under the general title of Confections, the Pharmacopceias include all those prep- 
arations having the form of a soft solid, in which one or more medicinal substances 
are incorporated with saccharine matter, with a view either to their preservation or 
more convenient administration. But two confections have been retained in the 
present revision of the U.S. Pharmacopeeia. The old division into Conserves and 
Electuaries has been abandoned; but, as there is some ground for the distinction, 
we shall make a few general remarks upon each division, before proceeding to the 
consideration of the individual preparations. 

CoNSERVES consist of recent vegetable substances and refined sugar beaten into 
a uniform mass. By means of the sugar, the vegetable matter is enabled to resist 
for some time the decomposition to which it would otherwise be exposed in the un- 
dried state, and the properties of the recent plant are thus retained to a certain ex- 
tent unaltered. But, as active medicines even thus treated undergo some change, 
and those which lose their virtues by desiccation cannot be long preserved, the few 
conserves now retained are intended rather as convenient vehicles of other substances 
than for separate exhibition. Thesugar used in their preparation should be reduced 
to a fine powder by pounding and sifting, as otherwise it will not mix uniformly 
with the other ingredients. 

ELECTUARIES are mixtures consisting of medicinal substances, especially dry pow- 
ders, combined with syrup or honey, in order to render them less unpleasant to the 
taste, and more convenient for internal use. They are usually prepared extempora- 
neously ; and it is only when their complex nature renders it convenient to keep them 
ready made in the shops, or some peculiarity in the mode of mixing the ingredients 
requires attention, that they become proper objects for officinal direction. Their con- 
sistence should not be so soft, on the one hand, as to allow the ingredients to sepa- 
rate, nor so firm, on the other, as to prevent them from being swallowed without 
mastication. Different substances require different proportions of syrup. Light 
vegetable powders usually require twice their weight, gum-resins two-thirds of their 
weight, resins somewhat less, mineral substances about half their weight, and deli- 
quescent salts not more than one-tenth. Should the electuary be found, after hav- 
ing been kept for a short time, to swell up and emit gas, it should be beaten over 
again in a mortar, so that any portion of the sugar which may have erystallized may 
be again accurately incorporated with the other ingredients. Should it, on the con- 
trary, become dry and hard from the mutual reaction of its constituents, more syrup 
should be added, so as to give it the requisite consistence. If the dryness result 
from the mere evaporation of the aqueous part, water should be added instead of 
syrup, and the same remark is applicable to the conserves. To prevent the harden- 
ing of electuaries, the French writers recommend the use of syrup prepared from 
brown sugar, which is less apt to crystallize than that made from the refined. Mo- 
lasses would answer the same purpose; but its taste might be objectionable. Some 


* For further processes for preparing colocynthin, see U.S. D., fourteenth edition, or A.J. P., 
xxviii. 166; 1863, 116. 
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employ honey, but this is not always acceptable to the stomach. Glycerin might 
sometimes be used with advantage.* 


CONFECTIO OPII. Br. Confection of Opium. 
(CON-FEC'TI-0 0!PI-I—kon-fék'she-d.) 


Electuarium Theriaca, P. G@.; Confection (Electuaire) opiacé, Thériaque, F'r.; Opiumlatwerge, 
Theriak, G. 


“ake of Compound Powder of Opium one hundred and ninety-two grains ; 
Syrup one fluidounce [Imperial measure]. Mix.’’ Br. 

This preparation was dropped in the last revision of the U.S. Pharm. It was 
intended as a substitute for those exceedingly complex and unscientific preparations, 
formerly known by the names of theriaca and mithridate, which have been expelled 
from modern pharmacy. It was an officinal of the London and Edinburgh Col- 
leges, and, after having been discarded in the first British Pharmacopeeia, was 
adopted in the last edition. The preparation is a combination of opium with 
spices, which render it more stimulant, and more grateful to a debilitated stomach. 
It may be given in atonic gout, flatulent colic, diarrhoea unattended with inflamma- 
tion, and other diseases requiring the use of a stimulant narcotic. Added to 
Peruvian bark or sulphate of quinine, it increases the efficacy of this remedy in ob- 
stinate cases of intermittent fever. One grain of opium is contained in about thirty- 
six grains of the U.S. confection of 1870,} and in about forty grains of the British. 


CONFECTIO PIPERIS. Br. Confection of Black Pepper. 
(CON-FEC'TI-0 PI/PER-IS.) 

Electuarium Piperis; Electuaire de Poivre, Fr.; Pfefferlatwerge, G. 

“Take of Black Pepper, in fine powder, two ounces; Caraway Fruit, in fine 
powder, three ounces; Clarified Honey fifteen ounces. Rub them well together in 
a mortar.” Lr. This preparation was intended as a substitute for Wara’s paste, 
which acquired some reputation in Great Britain as a remedy in piles and ulcers of 
the rectum. To do good, it must be continued, according to Mr. Brodie, for two, 
three, or four months. The dose is from one to two drachms repeated two or three 
timesa day. Its stimulating properties render it inapplicable to cases attended with 
much inflammation. 


CONFECTIO ROSE. U.S. Confection of Rose. 
(CON-FEC'TI-O RO'SZ.) 
Confectio Rose Gallice, Br.; Confection of Roses; Conserva Rosarum; Conserve de Rose 
rouge, F’r.; Rosen-Conserve, G. 

“Red Rose, in No. 60 powder, eight parts [or one ounce ay.]; Sugar, in fine 
powder, sixty-four parts [or eight ounces av.]; Clarified Honey, twelve parts [or 
one and a half ounces av.]; Rose Water, sixteen parts [or two fluidounces], To 
make one hundred parts [or twelve and a half ounces]. Rub the Red Kose 
with the Rose Water heated to 65° C. (149° F.), then gradually add the Sugar 
and Honey, and beat the whole together until thoroughly mixed.” U.S. 


* Confectio Aromatica. Aromatic Confection. (Electuarium Aromaticum ; Electuaire, Confection 
aromatique, /'r.; Aromatische Latwerge, Gewiirzlatwerge, @.) ‘‘ Take of Aromatic Powder four 
troyounces; Clarified Honey four troyounces, or a sufficient quantity. Rub the Aromatic Powder 
with Clarified Honey until a uniform mass of the proper consistence is obtained.” U.S. 1870. The 
aromatic confection has been abandoned in the U. S. and Br. Pharmacopeeias, probably because 
readily prepared extemporaneously. It affords, nevertheless, a convenient means of administering 
the spices contained in it, and an agreeable vehicle for other medicines. The 1870 U.S. formula 
differed favorably from that of 1850 in the omission of the saffron; and the place of the syrup of 
orange peel has been economically supplied by using a larger proportion of honey. The confection 
is given in debilitated states of the stomach. The dose is from ten to sixty grains (0°65-3°9 Gm.).” 

Confectio Aurantit Corticis. Confection of Orange Peel. (Conserva Aurantii; Conserve d’Ecorce 
d’Orange, Fr.; Apfelsinenschalen-Conserve, G.) ‘Take of Sweet Orange Peel, recently separated 
from the fruit by grating, twelve troyounces; Sugar [refined] thirty-six troyounces. Beat the Orange 
Peel with the Sugar, gradually added, until they are thoroughly mixed.” U.S. 1870. This con- 
fection, like the preceding, has been dropped in the U. 8. and Br. Pharmacopeias. It is not used 
ag frequently as it deserves to be. It is, when well made, a grateful aromatic vehicle or adjunct for 
tonic and purgative powders. 

T “Take of Opium, in fine powder, two hundred and seventy grains ; Aromatic Powder six 
troyounces ; Clarified Honey fourteen troyounces. Rub the Opium with the Aromatic Powder, then 
add the Honey, and beat the whole together until thoroughly mixed.” U.S. 1870. 
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“Take of Fresh Red-Rose Petals one pound ; Refined Sugar three pounds. Beat 
the Petals to a pulp ina stone mortar; add the Sugar, and rub them well together.” 
Br. 

This preparation differs from that formerly officinal only in a slight increase, 4 
per cent., in the quantity of sugar; this is rather an improvement. 

In the British process the unblown petals only are used, and these should be de- 
prived of their claws; in other words, the rose-buds should be cut off a short dis- 
tance above their base, and the lower portion rejected. In the last three editions of 
the U.S. Pharmacopeeia, dried roses have been substituted for the fresh, as the latter 
are not brought to our market. The process is very similar to that of the French 
Codex. We have been informed, howéver, that much of the confection of roses 
made in Philadelphia on the large scale is prepared from the fresh petals of the hun- 
dred-leaved rose and others, by beating them into a pulp with sugar, as in the Brit- 
ish process. An excuse for this deviation from the officinal formula is, that the 
confection thus made has greater adhesiveness than the officinal, and is therefore 
better fitted for the formation of pills. 

This confection is slightly astringent, but is almost exclusively used as a vehicle 
of other medicines, or to impart consistence to the pilular mass. 

Off. Prep. Pilula Aloes Barbadensis, Br.; Pil. Aloes et Assafoetidee, Br.; Pil. 
Aloes et Ferri, Br.; Pil. Aloes et Myrrh, Br.; Pil. Aloes Socotrine, Br.; Pil. 
Ferri Carbonatis, Br.; Pilulee Hydrargyri; Pil. Plumbi cum Opio, Br. 


CONFECTIO ROSA CANINE. Br. Confection of Hips. 
(CON-FEC'TI-O CA-NI/NZ ) 

Confectio Cynosbati, Conserva Cynorrhodi; Conserve de Cynorrhodon, Fr. ; Hainbutten. 
Conserve, G. 

“Take of Hips deprived of their seeds one pound; Refined Sugar two pounds. 
Beat the Hips to a pulp in a stone mortar, and rub the pulp through a sieve, then 
add the Sugar, and rub them well together.” Br. 

This preparation is acidulous and refrigerant, and is used in Kurope for forming 
more active medicines into pills and electuaries. On standing it is apt to develop 
saccharine crystals, and is therefore not so eligible as confection of rose. 


Off. Prep. Pilula Quinie, Br. 


CONFECTIO SCAMMONII. Br. Confection of Scammony. 
(CON-FEC'TI-O SCAM-MO'NT-I.) 

Electuaire ou Confection de Scammonée, Fr.; Scammonium-Latwerge, G@. 

“Take of Scammony, in fine powder, three ounces ; Ginger, in fine powder, one 
ounce and a half; Oil of Caraway one fluidrachm; Oil of Cloves half a fluid- 
drachm ; Syrup three fluidounces ; Clarified Honey one ounce and a half. Rub the 
powders with the Syrup and the Honey into a uniform mass, then add the Oils and 
mix.” Br. The ounce used in this process is the avoirdupois ounce. 

The confection is actively cathartic in the dose of half a drachm or a drachm, but 
is very little used. The British Pharmacopeeia now directs scammony alone in its 
formula without the alternative of the resin given in the first edition. This isa 
decided improvement. As this drug is generally found in the market, it has but 
little more than half the strength of the resin. It is true that the purest and best 
scammony is much stronger than this, yet it is decidedly weaker than its resin, and 
the Pharmacopeeia itself describes it as containing only from 80 to 90 per cent. of 
this ingredient. It appears to have been a strange want of precision thus to con- 
found the two, as if they were to be given in the same dose. 


CONFECTIO SENN. U.S., Br. Confection of Senna. 
(OON-FEC'TI-0 SEN’NZ.) . 


7 
Hlectuarium e Senna, P.G@.; Electuarium de Senna Compositum, Electuarium Lenitivum ; Elec- 
tuaire de Séné composé, Electuaire lénitif, Fr.; Sennalatwerge, G. 


“Senna, in No. 60 powder, ten parts; Coriander, in No. 40 powder, six parts ; 
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Cassia Fistula, bruised, sixteen parts; Tamarind, ten parts; Prune, sliced, seven 
parts ; Fig, bruised, twelve parts ; Sugar, in fine powder, fifty parts ; Water, sixty 
parts, To make one hundred parts. Place the Cassia Fistula, ''amarind, Prune, and 
Hig in a close vessel with forty-five (45) parts of the Water, and digest for three 
hours, by means of a water-bath. Separate the coarser portions with the hand, and 
rub the pulpy mass, first through a coarse hair sieve, and then through a fine one, 
or through a muslin cloth. Mix the residue with the remainder of the Water, and, 
having digested the mixture for a short time, treat it as before, and add the product 
to the pulpy liquid first obtained. Then, by means of a water-bath, dissolve the 
Sugar in the pulpy liquid, and evaporate the whole until it weighs eighty-four (84) 
parts. Lastly, add the Senna and Coriander, and incorporate them thoroughly - 
with the other ingredients while yet warm.” U.S. 

“Take of Senna, in fine powder, seven ounces; Coriander Fruit, in fine powder, 
three ounces ; Figs twelve ounces ; Tamarind nine ounces ; Cassia Pulp nine ounces ; 
Prunes six ounces ; Extract of Liquorice three-quarters of an ounce ; Refined Sugar 
thirty ounces ; Distilled Water a sufficiency. Boil the Figs and Prunes gently with 
twenty-four [fluid ounces of Distilled Water in a covered vessel for four hours ; then, 
having added more Distilled Water to make up the quantity to its original volume, 
mix the Tamarind and Cassia Pulp, digest for two hours, and rub the softened pulp 
of the fruits through a hair sieve, rejecting the seeds and other hard parts. To the 
pulped product add the Sugar and Extract of Liquorice and dissolve them with a 
gentle heat; while the mixture is still warm, add to it gradually the mixed Senna 
and Coriander powders, and mix the whole thoroughly, making the weight of the 
resulting Confection seventy-five ounces either by evaporation or by the addition of 
more Distilled Water.” Sr. The ounce employed in the British process is the 
avoirdupois ounce. 

The Confection of Senna, when correctly made, is an elegant preparation, and keeps 
well if properly secured. The present U.S. process differs from that of 1860 in pre- 
paring the pulps, as suggested in former editions of this Dispensatory, instead of 
taking them already prepared. There may be difficulty, however, in the evapora- 
tion to 84 parts, particularly if the pulpy drugs are of good quality. The present 
preparation contains nearly 20 per cent. more sugar than that officinal in 1870, 
and nearly 2 per cent. more senna. It is not uncommon to omit the cassia pulp in 
the preparation of the confection, as the pods are not always to be found in the 
market. But, as this is next to senna the most active ingredient, the omission is to 
be regretted. Cassia fistula is now readily procured in commerce, and there can 
be no excuse for its omission. It has also been proposed to substitute the fluid 
extract of senna for the crude drug (A. J. P., xiii. 123); but, as the fluid extract 
is of such uncertain quality, the leaves themselves are certainly preferable. 

This is one of our best and most pleasant laxatives, being admirably adapted to 
cases of habitual costiveness, especially in pregnant women and persons affected with 
piles. It is also very useful in constipation during convalescence from acute disease. 
The dose is two drachms (7°8 Gm.), to be taken at bedtime. 


CONFECTIO SULPHURIS. Br. Confection of Sulphur. 
. (CON-FEC'TI-O svL'PHU-RIS.) 

Electuarium Sulphuris ; Blectuaire de Soufre, Fr.; Schwefel-Latwerge, G. 

“Take of Sublimed Sulphur four ownces [avoirdupois]; Acid Tartrate of Potash 
one ounce [av.]; Syrup of Orange Peel four fluidounces. Rub them well to- 
gether.” Br. 

This is merely a mode of administering the two laxatives, sulphur and bitartrate 
of potassium; and the relative proportion of the latter is so small that it can have 
little effect. The dose is from one to two drachms or more. 


CONFECTIO TEREBINTHINZ. Br. Confection of Turpentine. 
(CON-FEC’TI-O TER-E-BIN'/THI-NZ.) 

Electuarium Terebinthinatum ; Blectuaire térébinthiné, Fr.; Terpentinol-Latwerge, G. 

“Take of Oil of Turpentine one fluidounce ; Liquorice Root, in powder, one 
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ounce [avoirdupois]; Clarified Honey two ownces [av.]. Rub the Oil of Turpen- 
tine with the Liquorice, add the Honey, and mix to a uniform consistence.” Br. 

Confections might be multiplied indefinitely upon the principle which appears to 
have been adopted here, that, namely, of giving a convenient formula for the admin- 
istration of medicines. The effects of this confection are those only of the oil of 
turpentine. The dose may be from a scruple to a drachm. 


CONII FOLIA. Br. Coniwm Leaves. . 
(CO-NI/I FO/LI-A.) 
Hemlock Leaves; Herba Conii, P.G.; Herba Cicute Majoris; Feuilles de grande Cigué (de Cigué 


Y 


officinale), Fr.; Schierlingskraut, Schierlings-Blatter, (. 

“The fresh leaves and young branches of Spotted Hemlock, Conium maculatum ; 
also the leaves separated from the branches and carefully dried ; gathered from wild 
British plants when the fruit begins to form.” Br. 


CONIUM. U.S., Br. Conium. [Hemlock.] 
(CO-NI/UM.) 


“The full-grown fruit of Conium maculatum. Linné. (Nat. Ord. Umbelliferes, 
Campylospermze), gathered while yet green.” U.S. “ The dried ripe fruit of Conium 
maculatum, Spotted Hemlock.” Br. 

Conii Fructus, Br.; Hemlock Fruit; Fruits de grande Cigué, Cigué ordinaire, Grand Cigué, 
Fr.; Gefleckter Schierling, Schierlingsfriichte, G.; Cicuta, It., Sp. 

Gen. Ch. Partial involucre halved, usually three-leaved. Fruit nearly globular, 
five-streaked, notched on both sides. Willd. 

Conium maculatum. Willd. Sp. Plant. i. 1395; Bigelow, Am. Med. Bot. i. 113; 
Woody. Med. Bot. p. 104, t. 42. This is an umbelliferous plant, having a biennial 
spindle-shaped whitish root, and an herbaceous branching 
stem, from three to six feet high, round, hollow, smooth, 
shining, slightly striated, and marked with brownish purple 
spots. The lower leaves are tripinnate, more than a foot in 
length, shining, and attached to the joints of the stem by 
sheathing petioles; the upper are smaller, bipinnate, and in- 
serted at the division of the branches; both have channelled 
footstalks, and incised leaflets, which are deep green on their 
upper surface and paler beneath. The flowers are very small, 
white, and disposed in compound terminal umbels. The 
general involucre consists of from three to seven lanceolate, 
reflected leaflets, whitish at their edges ; the partial involucre, 
of three or four, oval, pointed, spreading, and on one side 
oniy. There are five petals, cordate, with their points in- 
flected, and nearly equal. The stamens are spreading, and 

|! : about as long as the corolla; the styles diverging. The fruit, 
Unripe Conium Fruit, trans- = : ; 

worse enetlon: commonly called seeds, is roundish-ovate, a line and a half 

or rather less in length by a line in breadth, striated, and 

composed of two plano-convex, easily separable parts, which have on their outer 
surface five crenated ribs separated by slightly wrinkled furrows. On cross-section 
the absence of oil-ducts becomes apparent, and a deep furrow upon the commis- 
sural face of the albumen gives a reniform appearance. As kept in the shops, the 
mericarps are usually separated. They are thus described in the U.S. Pharmaco- 
peia. ‘“ About one-eighth of an inch (3 mm.) long; broadly ovate; laterally com- 





5) 
pressed ; gray-green ; often divided into the two mericarps, each with five crenate ribs, 


without oil-tubes, and containing a seed which is grooved on the face; odor and 
taste slight. When triturated with solution of potassa, Conium gives off a strong, 
disagreeable odor.” U.S. 

Conium is a native of Kurope, and has become naturalized in the United States, 
where it is also cultivated for medicinal purposes. It grows usually in clusters along 
the roadsides, or in waste grounds, and is found most abundantly near old settlements. 
It flowers in June and July. The whole plant, especially at this period, exhales a 
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fetid odor, compared by some to that of mice, by others to that of the urine of 
cats; and narcotic effects result from breathing for a long time air loaded with the 
effluvia. The plant varies in narcotic power according to the weather and climate, 
being most active in hot and dry seasons and in warm countries. The hemlock of 
Greece, Italy, and Spain is said to be much more energetic than that of the north of 
Europe. As a general rule, those plants are most active which grow in a sunny ex- 
posure. The term cicuta, which has often been applied to this plant, belongs to a 
different genus. The leaves and fruit are officinal. 

The proper season for gathering the leaves is when the plant is in flower; and Dr. 
Fothergill asserts, from experiment, that they are most active about the time when 
the flowers begin to fade. The footstalks* should be rejected, and the leaflets quickly 
dried, either in the hot sun, on tin plates before a fire, or by a stove-heat not ex- 
ceeding 120° F. They should be kept in boxes or tin cases, excluded from the air 
and light, by exposure to which they lose their fine green color, and become de- 
teriorated. The same end is answered by pulverizing them, and preserving the 
powder in opaque and well-stopped bottles. But little reliance can be placed on the 
dried leaves; as, even when possessed of a strong odor and a fine green color, they 
may be destitute of the narcotic principle. When rubbed with caustic potassa they 
should exhale the odor of conine. The fruit retains its activity much longer than 
the leaves. Dr. Christison found them to have sustained no diminution of power 
after having been kept eight years. Hirtz inferred from experiment that extract of 
the seeds was ten times stronger than that of the leaves. 

Properties. The dried leaves of the hemlock have a strong, heavy, narcotic odor, 
less disagreeable than that of the recent plant. Their taste is bitterish and nauseous; 
their color a dark green, which is retained in the powder. A slight degree of acri- 
mony possessed by the fresh leaves is said to be dissipated by drying. The seeds 
have a yellowish gray color, a feeble odor, and a bitterish taste. Their form has 
already been described. Water distilled from the fresh leaves has the odor of hem- 
lock, and a nauseous taste, but does not produce narcotic effects. The decoction has 
little taste, and the extract resulting from its evaporation is nearly inert. From these 
facts it is inferable that the active principle, as it exists in the plant, is not volatile 
at 100° C. (212° F.), and, if soluble in water, is injured by a boiling heat. Alcohol 
and ether take up the narcotic properties of the leaves; and the ethereal extract, 
which is of a rich dark green color, is stated by Dr. A. T. Thomson to have the 
smell and taste of the plant in perfection, and in the dose of half a grain to produce 
headache and vertigo. Upon destructive distillation, the leaves yield a very poisonous 
empyreumatic oil. Schrader found in the juice of the leaves, resin, extractive, gum, 
albumen, a green fecula, and various saline substances. Brandes obtained from the 
plant a very odorous oil, albumen, resin, coloring matter, and salts. 

So long ago as 1827, Giseke obtained an alkaline liquid by distilling hemlock 
leaves with water and caustic lime; but he did not succeed in isolating the substance 
in which the alkalinity resided. Geiger was the first who obtained the active prin- 
ciple in a separate state, and proved it to be alkaline. It appears that there are 
two volatile substances in hemlock; one of them an oil, which is in very small quan- 
tity, and has never been chemically studied ; it is obtained by simple distillation. 
The volatile alkaloid, conine, is the active principle. As it exists in the plant in 
combination with an acid, it is not readily volatilized; but when alkali is previously 
added, it freely comes over with the distillate. The acid of conium Peschier believed 
to be peculiar, and named contic acid. Other observers claim that it is malic acid. 
Geiger obtained conine by the following process. He distilled fresh hemlock with 
caustic potassa and water, neutralized with sulphuric acid the alkaline liquid which 
came over, evaporated this liquid to the consistence of syrup, added anhydrous alco- 
hol so long as a precipitate of sulphate of ammonium was afforded, separated this 
salt by filtration, distilled off the alcohol, mixed the residue with a strong solution 
of caustic potassa, and distilled anew. The conine passed over with the water, from 
which it separated, floating on the surface in the form of a yellowish oil. - Accord- 


* Dr. Manlius Smith, of Manlius, N. Y., has demonstrated that the footstalks are almost desti- 
tute of the active alkaline principle. (Ann. de Thérap., 1873, p. 39.) 
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ing to Dr. Christison, an easier process is to distil cautiously a mixture of a strong 
solution of potassa and the alcoholic extract of the unripe fruit. As obtained by 
the above process, conine is in the state of a hydrate, containing one-fourth of its 
weight of water and a littleammonia. From the former, it may be freed by chloride 
of calcium; from the latter, by exposing it under an exhausted receiver, till it ceases 
to emit bubbles of gas. 

The fresh leaves or seeds should be employed in the preparation of conine; as the 
alkaloid undergoes decomposition by time and exposure. ‘The seeds contain most of 
this principle; but even in these it exists in very small proportion. From 6 pounds 
of the fresh and 9 of the dried seeds, Geiger obtained about an ounce of conine; 
while from 100 pounds of the fresh herb he got only a drachm, and from the dried 
leaves none. Christison recommends the full-grown fruit while yet green, and 
states that 8 pounds will yield half an ounce of hydrate of conine, and contains much 
more. In relation to the relative strength of different parts of the plant, Dr. Man- 
lius Smith, of New York, gives, as the result of a series of carefully conducted ex- 
periments, that the unripe fruit of the conium is far preferable to the dried leaves, 
and is even stronger than the full-grown fruit, that it may be dried without serious 
injury, and that a very active preparation may be made from it, He also found 
that full-grown fruit, collected in August, and dried in the dark, retained its activity 
unimpaired for several years. This would appear to contradict in some measure 
previous opinions of the injurious effects of time. (2. J. Tr., Feb. 1869, pp. 491-2.) 

ConINE is in the form of a yellowish oily liquid, of sp. gr. 0°87 to 0°89, of a very 
acrid taste, and a strong penetrating odor, compared to that of the urine of mice, and 
recalling the smell of fresh hemlock, though not identical with it. In volatility it 
resembles the essential oils, readily rising with the vapor of boiling water, but when 
unmixed, requiring for ebullition a temperature of 170° C. (338° F.). It is freely 
soluble in alcohol, ether, the fixed and volatile oils, and slightly so in water. It unites 
with about one-fourth of its weight of water to form a hydrate. It reddens turmeric, 
and neutralizes the acids, forming with them soluble salts, some of which are crystal- 
lizable. With tannic acid it forms an insoluble compound. Like ammonia, it occa- 
sions a white cloud when approached by a rod moistened with hydrochloric acid ; 
and the resulting hydrochlorate, contrary to previous statements, is asserted by 
Prof. Wertheim to be erystallizable, and not in the least deliquescent. The state- 
ment of Wertheim as to the crystallization of the hydrochlorate has been confirmed 
by Geo. C. Close, who prepared it by directly uniting its constituents and evaporating 
its solution by means of a water-bath. The salt crystallized from the solution. He 
did not succeed in obtaining crystallizable salts with sulphuric, citric, or oxalic acids. 
(A. J. P., 1869, p. 62.) It coagulates albumen, and precipitates the salts of alu- 
minium, copper, zinc, manganese, and iron. It also precipitates nitrate of silver, but 
in excess redissolves the precipitate. Most of its salts are decomposed by evapora- 
tion. When exposed to the air, it speedily assumes a deep brown color, and is ulti- 
mately converted into a resinous matter, and into ammonia which escapes. Under 
the influence of heat this change takes place with much greater rapidity. The pres- 
ence of conine may be detected in an extract, or other preparation of hemlock, by 
rubbing it with potassa, which instantly develops its peculiar odor. Its formula is 
C,H,,N.* In its effects on the system it closely resembles hemlock itself. Dr. Christison 
found it, contrary to the experience of Geiger, more active in the saline state than 
when uncombined. It is a most energetic poison; one drop of it injected into the 
eye of a rabbit killing the animal in nine minutes, and three drops killing a stout 
cat in a minute and a half when similarly applied. A recently prepared extract of 
hemlock acted precisely as conine. Locally the alkaloid appears to act as an irritant, 


* Orfila gives the following additional chemical characters of conine. Heated in a capsule, it 
forms white vapors, having a strong smell of celery and of the wrine of mice. Weak tincture of 
iodine gives a white precipitate, becoming olive with excess of the tincture. Pure concentrated 
sulphuric acid does not alter it; but when the mixture is heated, it becomes first brown, then blood- 
red, and finally black. Nitric acid imparts a topaz color, not changed by heat. The chlorides of 
platinum and of gold give yellow precipitates, and corrosive sublimate a white one. Permanganate 
of potassium is immediately decolorized. Neutral acetate of lead gives no precipitate, nor does the 
subacetate. The parts of this note in italics indicate the means of distinguishing this alkaloid from 
nicotine. (See P. J. 77., xi. 89.) 
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Methylconine. From a communication by Drs. A. von Planta and Aug. Kekulé 
to the Annal. der Chem. und Pharm. (1xxxix., 8. 129-156), it would appear that 
commercial conine consists most commonly of at least two homologous bases; one 
being the proper conine (C,H,,N), which contains one atom of hydrogen capable of 
being replaced by radicals, and the other, named methylconine, C,H,,NCH,, in which 
the methyl group CH, has been substituted for the replaceable H atom of conine. 
In relation to the modes of separating these alkaloids and their distinctive proper- 
ties, we must content ourselves with referring to the original paper. 

Conhydrine. Prof. 'T. Wertheim has also found a new alkaloid mixed with the 
conine obtained by distillation from fresh hemlock flowers. It is crystallizable, 
fusible below 100° C. (212° F.), and volatilizable at a higher temperature, dif- 
fusing the peculiar odor of conine, or one very much like it. Water dissolves it 
considerably, ether and alcohol freely ; and the solution has a strong alkaline reac- 
tion. Its formula is given as O,H,,NO. When distilled with anhydrous phosphoric 
oxide it splits into conine and one molecule of water. (A. J. P., xxix. 321.) It may 
be separated from conine by exposing the mixed alkaloids to a freezing mixture, 
expressing, and then repeatedly crystallizing from ether. (Gmelin, xiii. 169.) 

Artificial Conine, Paraconine. Conine is said to have been artificially produced 
by Hugo Schiff. From the reaction of butyric aldehyd with an alcoholic solution 
of ammonia, he obtained two bases, one of which, dilutyraldine, yielded on distilla- 
tion, first a neutral oily substance, and afterwards a strong alkaline base, which proved 
to be conine, having all the physiological properties of natural conine. The amount, 
however, hitherto produced is small and costly. (A. J. P., April, 1871, p. 161.) 
Subsequently, however, the same chemist found the artificial product to be not 
chemically identical with the native alkaloid, though isomeric with it, and he pro- 
poses to name it paraconine. ([bid., Dec. 1872, p. 539.) 

Medical Properties and Uses. Hemlock is supposed to be the narcotic used by 
the Athenians to destroy the life of condemned individuals, and by which Socrates 
and Phocion died. It was also used by the ancients as a medicine, but fell into en- 
tire neglect, and did not again come into notice till the time of Storck, by whom it was 
much employed and extravagantly praised. Anodyne, soporific, antispasmodic, ant- 
aphrodisiac, deobstruent, and diuretic properties have been abscribed to it. It was 
highly recommended by Storck as a remedy in schirrus and cancerous ulcers, and 
has since been employed in all kinds of chronic enlargements, and in diseases most 
numerous and most diverse. 

Modern research has, however, greatly limited the use of the medicine, rendering its 
possession of alterative properties more than doubtful. When taken internally in suf- 
ficient dose it produces very profound muscular weakness, associated it may be with 
vertigo and disordered vision. After toxic doses the muscular prostration is extreme, 
the eyelids droop from weakness, the voice is suppressed, the pupils dilated, the hight 
almost lost, consciousness is usually preserved to the last; and life finally is extin- 
guished without struggle. In some cases there have been convulsive movements, and 
violent cardiac palpitation has been noted. ‘The chief action of the poison is upon 
the motor nerves, which it paralyzes; the efferent or sensitive nerves are also affected, 
but to a much less extent. Conium probably exerts no direct influence upon the 
cerebral centres, but there is some reason for believing that it is a spinal depressant. 
At present conium is rarely employed by the general practitioner, except in spas- 
modic affections, such as chorea and hooping-cough. Probably the most frequent 
use of it is by alienists for the production of calm in maniacal excitement. 

The powdered leaves and the inspissated juice are the preparations which have 
been most employed; but the juice of the fresh leaves is much used in Kngland, 
and the fluid extract of the U. S. Pharmacopeeia, made from the fruit, is the best 
of all preparations. The powdered leaves may be given in the dose of three or 
four grains (0:20-0:26 Gm.) twice a day, gradually increased till the occurrence 
of slight vertigo or nausea indicates that it has taken effect. To maintain a 
given impression, it is necessary to increase the dose even more rapidly than is 
customary with most other narcotics ; as the system becomes very speedily habit- 
uated to its influence. In some instances, the quantity administered in one day has 
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been augmented to more than two ounces. The strength of the preparations of 
hemlock is exceedingly unequal; and caution is therefore necessary, when the 
medicine is given in very large quantities, to employ the same parcel, or, if a change 
be made, to commence with the new parcel in small doses, so as to obviate any danger 
which might result from its greater power. Unpleasant consequences have followed 
a neglect of this precaution. There are also an officinal tincture, a fluid extract, an 
abstract, and an alcoholic extract, all of which, when properly made, are considered 
efficient preparations. The fresh juice of the plant has been recommended by Hufe- 
land in the dose of from twelve to forty drops (0°72-2:5 C.c.). The expressed 
juice of the fresh plant, with a little alcohol for its preservation, recently intro- 
duced into the Pharmacopeeias, is one of the most reliable forms in which the 
leaves can be used. The powdered seeds should be given in a dose considerably 
smaller than that of the leaves.* The fresh leaves are sometimes used externally as 
an anodyne cataplasm; and the extract, and an ointment prepared from the leaves, 
are applied to the same purpose. A plaster made from the extract has also been 
employed. 

Conine has been oceasionally employed, both internally and externally, with asserted 
advantage, for the same purposes as hemlock itself, or the extract. It has been par- 
ticularly recommended in hooping-cough. Dr. Spengler, of Herborn, gave it to an 
infant a year old in the dose of one-sixteenth of a grain every six hours, with the 
effect of curing the disease in ten days. (Ann. de Thérap., 1853, p. 73.) Accord- 
ing to the formula of Fronmiiller, two drops are dissolved in twenty-four drops of 
alcohol, and three drops of the solution are given each on a piece of sugar. (Arch. 
Gén., 4e sér., xxili. 226.) From one-quarter to three-quarters of a drop (0:15- 
0-45 C.c.) may be given to an adult, and one drop (0:06 C.c.) by enema in emul- 
sion of starch. Dr. Harley has prepared an acid benzoate of conine by adding two 
mols. of the acid to one of the base, and found the resulting salt effectual in the dose 
of half a grain. (P. J. Tr., Jan. 1871, p. 585.) A solution of one part in one 
hundred of very dilute alcohol has been used with advantage in certain cases of 
scrofulous ophthalmia with photophobia, applied several times daily by friction about 
the eyelids. (Journ. de Pharm, 3e sér., xix. 219.) Prof. Mauthner, of Vienna, 
recommends it especially in the spasmodic contraction of the orbicularis in scrofu- 
lous children, using a solution containing half a grain of conine in a drachm of almond 
oil, which he applies by a pencil to the eyelids twice or thrice daily. Asa collyrium, 
from one to three drops may be added to six drachms of pure water, and two drachms 
of mucilage of quince seeds. Introduced into the cavity of a carious tooth, it is 
said to be very effectual in toothache. For this purpose it should be diluted with 
ten parts of tincture of cinnamon, and applied by means of a camel’s-hair pencil. 
In diseases of the skin it may be used as an ointment, made with three drops to a 
drachm of simple ointment. In neuralgia, three or four drops (0:18-0:24 C.c.) 
may be applied on linen to the skin, and confined by oiled silk. 

The hydrochlorate of conine has been recommended for exhibition by Mr. G. C. 
Close, as preferable to the uncombined alkaloid. From half a grain he experienced no 
sensible effects; but a grain produced the characteristic symptoms of conine in an even 
unpleasant degree. These doses are probably dangerous, and not more than a fourth 
of a grain (0-015 Gm.) should be given as a commencing dose. (A. J. P., 1869, p. 62.) 
According to Mourrut, one of the best crystallizable salts of conine is the bromhydrate. 
Most of the conine of the market, however, is somewhat impure ; it is accompanied by 
a brown oily body, which adheres to the crystals with great persistence. A variety 
of conine prepared in Germany, however, is almost colorless, and gives much better 


* The root, while containing a small proportion of conine, is too feeble, according to the experi- 
ments of Dr. John IIarley, of London, to be used practically with advantage. Dr. Harley has 
found in the root three new proximate principles, one a very bitter resin which he names cona- 
marine, and the two others, erystallizable bodies, named, respectively, rhizoconin and rhizoconolein. 
They are all neutral, and so far as known medicinally inert. (See P. J. Tr., Aug. 1867.) 

t The following formula of Planche has been approved by the Society of Pharmacy, of Paris. 
Take of extract of hemlock 90 parts, of purified elemi 20 parts, of white wax 10 parts. Melt the 
resin and wax with a gentle heat, and incorporate the extract with the mixture. (Journ. de Pharm, 
Juillet, 1862, p. 46.) 
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results. The alkaloid is treated with aqueous bromhydric acid, which causes, 
especially with the brown variety of conine, an elevation of temperature, and a dis- 
engagement of white fumes of the odor of conine; the mixture then turns green, 
and finally blackish red. The crystals, which form after some time, may be obtained 
quite colorless by repeated crystallizations. They are colorless prismatic needles, 
soluble in water and alcohol, less so in ether and chloroform, inodorous and almost 
tasteless, and are not deliquescent. They should be kept in the dark, otherwise 
they assume ared tint. The salt has been used by various practitioners with great 
success, in the treatment of hooping-cough, in doses of about one-twelfth of a 
grain (005 Gm.), if necessary, every hour, for a child three years of age; or one- 
thirtieth of a grain (002 Gm.) for a child of one year; or one-sixth of a grain 
(01 Gm.) for adults. In sciatica it has been employed hypodermically in quanti- 
ties of one-twelfth of a grain (005 Gm.) with good results. (Répert. de Pharm., 
1876, p. 369; NV. R., 1876, 1879, pp. 18, 178.) 

Though fatal to some animals, hemlock is eaten with impunity by others, as horses, 
goats, and sheep. The best method of relieving its poisonous effects is the speedy 
evacuation of the stomach.* 

Of. Prep. Abstractum Conii, Extractum Conii Alcoholicum, Extractum Conii 
Fluidum, U. S.; Tinctura Conii, UZ. S., Br. 

Off. Prep. of the Leaves. Cataplasma Conii, Br. ; Extractum Conii, Br. 


COPAIBA. U.S., Br. Copaiba. [Balsam of Copaiba.] 
(CQ-PA'I-BA.) 


“The oleoresin of Copaifera Langsdorffii, Desfontaines, and of other species of 
Copaifera. (Nat. Ord. Leguminosze, Papilionacex.)” U.S. ‘The oleo-resin ob- 
tained from incisions made in the trunk of Copaifera multijuga and other species of 
Copaifera.” Br. 

Balsamum Copaiva, P.@.; Balsam Copaiba, Balsam Capivi; Copahu, Oleo-résine (Baume) 
de ee Fr.; Copaiva; Copaiva-Balsam, G@.; Balsamo di Copaiba, Jt.; Balsamo de Co- 
ayva, Sp. 

; a iCh. Calyx none. Petals four. Legume ovate. Seed one, with an ovate 
arillus. Willd. 

Copaiba was first noticed in a work published by Purchas, in England, in 1625. 
The next reference to it was by Cristoval d’Acuiia, in 1638, In 1648, Marcgrav and 
Piso gaye a detailed account of the tree which produces it, and the methods of gather- 
ing it. Jacquin in 1763 described a species of Copaifera, growing in Martinique, 
which he named C. officinalis. As this was believed to be the same plant with the 
one observed by Marcgrav in Brazil, it was adopted in the Pharmacopeeias ; but their 
identity was denied ; and Desfontaines proposed for Jacquin’s species the title of C. 
Jacquini, in honor of that botanist. It is now known that many species of Copaifera 
exist in Brazil and other parts of South America; and all of them, according to 
Martius, yield copaiba. Besides C. officinalis or C. Jacquini, the following are de- 
scribed by Hayne:—C. Guianensis, C. Langsdorffii, C. coriacea, C. Beyrichii, C. 


* Dr. Harley’s experiments on the relative value of the different preparations of conium are 
based upon their physiological effects. The results obtained were as follows. 1. The Extractum 
Conii, B. P., and Succus Conii, B. P.—20 grains of the extract equalled 2 fluidrachms of the juice 
(10 gr. to f3j). 4. Suceus Conii, B. P.; Tincture of the green fruit (London Zv in 4xx) ;—four 
drachms of the juice equalled fifty minims of the tincture (Jiv to T1P50). 11. Different prepara- 
tions of Succus, B. P., prepared by different persons,—Buckle’s (the plant yielding 75 per cent. of 
juice) and Hanbury’s (the plant yielding 35 per cent. of juice) ;—nine drachms of Buckle’s 
equalled three drachms of Hanbury’s—(3ix to Jiij). 12. Extract of green fruit, Tincture of green 
fruit, and Succus, B. P.—Three grains of the extract equalled four fluidrachms of the Tincture, 
and four drachms of Succus (gr. iij of extract=f3iv of Tincture, and Ziv of Succus). 14. Of Squibb’s 
fluid extract 50 minims equal of the Tinct. of the green fruit, London, JZiss; of the Succus Conii, 
B. P., Zv; of the Tincture of the fresh plant, Jiiiss to Ziv; and of the Tincture of the dry plant, 
f£3j. 15. Of Squibb’s fluid extract 3j equals of pale Succus 3vi, of dark Succus Jij; of Tincture 
of the green fruit 3iss; of Tincture of the fresh plant Ziv; Neutral Benzoate of Conine, gr. #. 
18. Of Succus Conii, B. P. (Buckle’s), 3vj=Benzoate of Conine, gr. 4. The author draws the fol- 
iowing conclusions from his experiments. The green fruit, as the basis of Tinctures and Extracts, 
is decidedly superior to any other part of the plant; and the spirituous extract of the green fruit 
should be substituted for the almost worthless Extract of the Br. Pharm. ‘The variable strength 
of the Succus is an objection. (P. J. Tr., Jan. 1871, p. 585.) 
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Martii, C. bijuga, C. nitida, C. laa, C. cordifolia, C. Fussieut, C. Sellowti, C. ob- 
longifolia, and C. multijuga. Hayne believed that C. bijuga was the plant seen by 
Marcgrav and Piso. The four species to which in the Pharmacographia the produc- 
tion of copaiba is especially attributed are C. officinalis, L., C. Guianensis, Desf, 
C. coriacea, Mart., and the C. Langsdorffit. 

©. officinalis is a native of Venezuela, and grows in the province of Carthagena, 
mingled with the trees which afford the balsam of Tolu. It grows also in some of 
the West India islands, particularly Trinidad and Martinique. Though recognized 
in former editions of the U. S. Pharmacopeeia as a source of copaiba, it probably 
yields little of that now in use. According to Hayne (x. t. 17 f. ¢.), the species from 
which most of the copaiba of commerce is derived is C. multyuga, growing in the 
province of Para. It was recognized by the U.S. P. 1870; but Bentham, after ex- 
amining the only specimens extant, asserts it not to be a Copaifera at all. It is probable 
that C. Guidanensis, which inhabits the neighboring territory of Guiana, especially 
in the vicinity of the Rio Negro, affords also considerable quantities ; and C, Langs- 
dorffii and C. coriacea, which are natives of Sado Paulo, are thought to yield most 
of the juice collected in the latter province. C. nitida, inhabiting the province of 
Minas-Geraes, probably also contributes to the commercial supplies, through Rio 
Janeiro. 

The juice is obtained by making a square chamber in the stems of the trees reach- 
ing to the very centre; and the operation is said to be repeated several times in the 
same season. A single tree is said to yield about eighty-four English Imperial pints. 
As it flows from the wound, it is clear, colorless, and very thin, but soon acquires a 
thicker consistence, and a yellowish tinge. It is most largely collected in the prov- 
inces of Paraand Maranham, in Brazil, and is brought to this country from the port 
of Para, in small casks or barrels. Large quantities of it come from Maracaybo, in 
Venezuela, and from other ports on the Caribbean Sea, whence it is brought in casks, 
demijohns, cans, jugs, etc. The drug is also exported from Angostura, Cayenne, 
Rio Janeiro, and some of the West India islands. 

Properties. Copaiba is a clear, transparent liquid, usually of the consistence of 
olive oil, of a pale yellow color, a peculiar not unpleasant odor, and a bitterish, hot, 
nauseous taste. Its sp. gr. varies ordinarily from 0:950 to 1:000, but has been 
known to be as low as 0°916. (Procter, A. J. P., xxii. 292.)* It is insoluble in 
water, but entirely soluble in absolute alcohol, ether, and the fixed and volatile oils. 
Strong alkaline solutions dissolve it perfectly ; but the resulting solution becomes 
turbid when largely diluted with water. With the alkalies and alkaline earths it forms 
saponaceous compounds, in which the resin of the copaiba acts the part of an acid. 
It dissolves magnesia, especially with the aid of heat, and even disengages carbonic 
acid from the carbonate of that earth. If triturated with a sixteenth of its weight 
of magnesia and set aside, it gradually assumes a solid consistence; and a similar 
change is produced with hydrate of lime. (See Pilulee Copaibe.) Its essential con- 
stituents are volatile oil and resin, with a minute proportion of an acid which appears 
to be acetic. (Durand.) As it contains no benzoic acid, it cannot with propriety 
retain its old title of balsam of copaiva. The substances which it most closely re- 
sembles, both in composition and properties, are the turpentines. (See Olewm Copaibz.) 

‘A transparent or translucent, more or less viscid liquid, of a color varying from 
pale yellow to brownish-yellow; having a peculiar, aromatic odor and a persistently 
bitter and acrid taste. Sp. gr. 0:940-0:993. It is readily soluble in absolute alco- 
hol. It is not fluorescent, and when heated to 130° C. (266° F.), does not become 
gelatinous. When subjected to heat, it does not evolve the odor of turpentine, and 
after distilling off the volatile oil the residue, when cool, should be hard and friable 
(abs. of fixed oils). The essential oil distilled off from the oleoresin, when recti- 


* The variety of copaiba found by Prof. Procter to have this low sp. gr. was supposed to be from 
Para. It was of a light straw color, very fluid, and possessed of the pure copaiba odor. It con- 
tained 80 per cent. of volatile oil and 20 of resin, and was not affected by recently calcined magnesia, 
It appears to be the same with a variety described by Dr. L. Posselt in the Chemical Gazette for 
May 1, 1849. The view of Prof. Procter that it is the product of young trees, in which the juice 
has not become fully elaborated, is highly probable. As the virtues of copaiba depend mainly on 
the oil, this variety should be more efficacious than the copaiba in common use. 
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fied, should not begin to boil below 200° ©. (892? F.). On adding 1 drop of 
Copaiba to 19 drops of disulphide of carbon and shaking the mixture with 1 drop 
of a cold mixture of equal parts of sulphuric and nitric acids, it should not acquire 
a purplish-red or violet color (abs. of gurjun balsam).” U.S. 

The resinous mass which remains after the distillation of the oil is hard, brittle, 
translucent, greenish brown, and nearly destitute of smell and taste. By mixing it 
with the oil in proper proportion, we may obtain a liquid identical or nearly so with 
the original juice. ‘This resinous mass is of an acid character, and yiclds a series 
of amorphous salts. It may be obtained pure by exposing a mixture of 9 parts of 
copaiba and 2 parts of aqueous ammonia (sp. gr. 0:95) to a temperature of 10° C. 
In this way crystals of copaivie acid, C,,H,,O,, are obtained. This acid agrees with 
the abietic acid of colophony in composition, but not in properties. 

Copaivic acid is readily soluble in alcohol, and especially in warmed copaiba it- 
self; much less in ether. When recrystallized from alcohol, copaivic acid fuses at 
116°-117° C. (241°-242°6° F.). (A. J. P., 1879, p. 305.) An analogous sub- 
stance, oxycopaivic acid, ©,,H,,0,, was found in 1841 by H. von Fehling in Para 
copaiba ; and Strauss in 1865 extracted metacopaivic acid, O,,H,,0,, from Maracaybo 
copaiba. 

Copaivic acid forms crystallizable salt with alkalies, and the copaiviate of sodium, 
NaC,,H,,0,, made by combining equivalent quantities of the acid and soda, is 
claimed by Zlamal and Roquette to be more efficient than any other preparation of 
copaiba, A miscible copaiba proposed by Groves was made by treating copaiba with 
a saturated solution of carbonate of potassium. It resembled ordinary copaiba in 
appearance and consistence, but was alkaline, and when shaken with water, instead 
of floating on the surface readily formed a white emulsion, more or less stable 
according to the degree of dilution. (P. J. 77r., ix. 195.) 

Copaiba, upon exposure to the air, acquires a deeper color, a thicker consistence, 
and greater density, and, if spread out upon an extended surface, ultimately becomes 
dry and brittle. This change is owing partly to the volatilization, partly to the oxi- 
dation of the essential oil. As it is the soft resin that results from the oxidation of 
the oil, it follows that the proportion of this resin increases with age. Considerable 
diversity must, therefore, exist in the drug, both in physical properties and the prop- 
erties of its ingredients, according to itsage and degree of exposure. Similar differ- 
ences also exist in the copaiba procured from different sources. Thus, that of the 
West Indies, when compared with the Brazilian, which is the variety above described, 
and in common use, is of a thicker consistence, of a deeper or darker yellow color, 
less transparent, and of a less agreeable, more terebinthinate odor; and specimens 
obtained from the ports of Venezuela or Colombia were found, upon examination 
by M. Vigne, to differ from each other not only in physical properties, but also in 
their chemical relations. (Journ. de Pharm., N.8., 1.52.) The same is true, as 
observed by M. Buignet, in their action on polarized light, in which they differ not 
only in degree, but sometimes also even in direction. (Journ. de Pharm., Oct. 1861, 
pp. 266-7.) It is not impossible that differences may exist in the juice according to 
the circumstances of its collection. The species of Copaifera from which the juice 
— is collected, as well as the age of the tree, its position, and the season of collection, 
must also have influence over the product. It is highly probable that the resinous 
matter results from oxidation of the oil in the cells of the plant, and that the less 
elaborated the juice may be, the larger proportion it will contain of the oil. It is 
said that a volatile oil flows abundantly from a tree near Bogota, which is employed 
to adulterate the copaiba collected in that vicinity and shipped from Maracaybo and 
other neighboring ports. 

Adulterations. Copaiba is said to be frequently adulterated.* The fixed oils 
are the most frequent addition, especially castor oil, which, in consequence of its 
solubility in alcohol, cannot, like the others, be detected by the agency of that fluid. 

% Some years since a substance was imported into New York, under the name of red copaiba, 
which had not a single character of the genuine drug. It was of a thick, semifluid consistence, not 
unlike that of balsam of Tolu, as it often reaches us, a brown color similar to that of the same 


balsam, though darker, and an unpleasant yet somewhat aromatic odor, recalling that of liquid- 
ambar, but less agreeable. Its origin is unknown. 
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Various plans have been proposed for detecting the presence of castor oil. The 
simplest is to boil a drachm of the copaiba in a pint of water, till the liquid is 
wholly evaporated. If the copaiba contain a fixed oil, the residue will be more or 
less soft, according to the quantity present; otherwise it will be hard. Another 
mode, proposed by M. Planche, consists in shaking together in a bottle one part of 
solution of ammonia of the sp. gr. 0:9212 (22° Baumé) with two and a half parts 
of copaiba, at a temperature of from 50° to 60° IF. The mixture, at first cloudy, 
quickly becomes transparent if the copaiba is pure, but remains more or less opaque 
if it is adulterated with castor oil. According to J. HE. Simon, however, a variety 
of genuine copaiba occurs in commerce in which this test fails (A. J. P., xvi. 
236); and it does not apply to the variety containing 80 per cent. of volatile oil, 
described by: Prof. Procter. (See note, p. 499.) Carbonate of magnesium, caustic 
potassa, and sulphuric acid have also been proposed as tests. In the late Kdinburgh 
Pharmacopeeia, it was stated that copaiba “ dissolves a fourth part of its weight of 
carbonate of magnesium, with the aid of a gentle heat, and continues translucent.” 
The presence of a small proportion of any fixed oil renders the mixture opaque. 
One part of potassa dissolved in two of water forms a clear solution with nine parts 
of pure copaiba, and the liquid continues clear when moderately diluted with water 
or alcohol; but the presence of one-sixth of fixed oil in the copaiba occasions more 
or less opacity in the liquid, and half the quantity causes the precipitation of white 
flakes in a few hours. (Séolze.) Turpentine, which is said to be sometimes added 
to copaiba, may be detected by its smell, especially if the copaiba be heated. Ac- 
cording to Mr. Redwood, most of the proposed tests of the purity of copaiba are 
liable to fallacy ; and the best measure of its activity is the quantity of volatile oil 
it affords by distillation. Castor oil, Venice turpentine, linseed oil, or Gurjun Balsam 
may be detected by means of petroleum benzin, which makes a clear solution with 
pure copaiba, but if either of the substances mentioned be present a milky mixture, 
which soon settles into two layers, is formed, the copaiba solution being on top 
(A. J. P., July, 1873; Proc. A. P. A., xxiv. 191; xxvi. 286). Prof. Maisch has 
found that ¢en volumes of benzin, instead of three as proposed by Prof. Wayne, 
must be added to one of copaiba to get the best results from this test. Indeed, 
it has been shown that pure copaiba will sometimes show turbidity when mixed 
with benzin. (A. J. P., 1877, p. 131.) Hager recommends the use of absolute 
alcohol, which he says completely dissolves, without turbidity, all the varieties of 
copaiba except the Para, whose solution on standing clears itself by the deposition 
of a few white flakes. J. M. Fulton asserts that some pure copaibas are not en- 
tirely dissolved by absolute alcohol. (A. J. P., 1877.) 

Medical Properties and Uses. Copaiba is gently stimulant, diuretic, laxative, 
and in very large doses often actively purgative. It produces, when swallowed, a 
sense of heat in the throat and stomach, and extends an irritant action, not only 
throughout the alimentary canal, but also to the urinary passages, and in fact, in a 
greater or less degree, to all the mucous membranes, for which it appears to have a 
strong affinity. The urine acquires a peculiar odor during its use, and its smell may 
be detected in the breath. It sometimes occasions an eruption upon the skin, re- 
sembling that of measles, and attended with disagreeable itching and tingling. A 
case has been recently recorded, in which an acute attack of pemphigus over the 
whole body attended its use. (NV. Y. Med. Journ., Jan. 1873, p. 416.) Nausea 
and vomiting, painful purgation, strangury, and bloody urine, and a general state of 
fever are caused by excessive doses. As a remedy it has been found most efficient 
in diseases of the mucous membranes, particularly those of a chronic character. 
Thus, it is given with occasional advantage in leucorrheea, gleet, chronic dysentery, 
and diarrhoea, painful hemorrhoidal affections, and chronic bronchitis, and has even 
been used in diphtheria and pseudo-membranous croup. By the late Dr. La Roche, 
of Philadelphia, it was highly recommended in catarrh and chronic irritation of the 
bladder. (Am. Journ. of Med. Sci., xiv. 13.) It has been given in psoriasis and 
dropsy, and is said to be used as a vermifuge in Brazil. The complaint, however, 
in which it is most employed is gonorrheea. It should not be administered in the 
first stages, when the inflammation is severe and acute, nor is it applicable to very 
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chronic, indolent forms of the disorder, such as gleet. It was formerly much es- 
teemed as a vulnerary, and as an application to ulcers; but it is now seldom used 
externally. Dr. Ruschenberger recommends it locally in chilblains. (Med. Examiner, 
i. 77.) Prof. Marchal, of Strasburg, has employed it with great success in gonor- 
rhoea and leucorrheea, injecting an emulsion made with 5 parts of copaiba, 8 of gum 
arabic, and 100 of water, or applying it smeared on catheters or tampons. 

The dose of copaiba is from twenty drops to a fluidrachm (1:25-3-75 C.c.) three 
times a day, or a smaller quantity repeated more frequently. It may be given 
dropped on sugar, but in this form is often so exceedingly offensive as to render 
some concealment of its nauseous qualities necessary. A less disagreeable form is 
that of emulsion, prepared by rubbing the copaiba first with mucilage or the yolk 
of an egg, and sugar, and afterwards with some aromatic water, as that. of mint or 
cinnamon. The volatile oil, which is officinal, may be given in the dose of ten or 
fifteen drops, in emulsion, or, as is almost universally preferred, in capsules. 

Both the volatile oil and resin are eliminated by the kidneys in an altered con- 
dition : if to the urine of a person taking the drug nitric acid be added, a precipi- 
tate is thrown down, which may be mistaken for albumen. The volatile oil is more 
active than is the resin, which is not, however, inert. Dr. Wilks, of Guy’s Hos- 
pital, London, speaks of the resin with great confidence as a hydragogue diuretic 
in obstinate dropsy, given in the dose of fifteen or twenty grains three or four times 
a day. (Lancet, March 22, 1873.) 

Velpeau has found the best effects from copaiba in the form of enema. He gives 
two drachms made into an emulsion with the yolk of an egg, twenty or thirty drops 
of laudanum, and eight fluidounces of water. Dr. EH. Langlebert recommends a 
distilled water of copaiba internally, in the dose of one or two fluidounces (30-60 
C.c.) three or four times a day, and as a vehicle in urethral injections. 


Off. Prep. Massa Copaiba, U.S. 


CORIANDRUM. U.S. Coriander. 
(CO-RI-AN’/DRUM.) 

“The fruit of Coriandrum sativum. Linné. (Nat. Ord. Umbelliferse, Ccelo- 
sperms.) U. S. “The dried ripe fruit of Coriandrum sativum, cultivated in 
Britain.” Br. 

Coriandri Fructus, Br.; Coriander ¥ruit; Fructus Coriandri, P.G.; Coriandre, Fr.; Korian- 
der, G.; Coriandro, /t.; Cilantro, Sp. 

Gen. Ch. Corolla radiate. Petals inflex-emarginate. Universal involucre one- 
leafed. Partial involucres halved. Fruit spherical. Willd. 

Coriandrum sativum. Willd. Sp. Plant. 1. 1448; Woodv. Med. Bot. p. 137, t. 
53. This is an annual plant, with an erect, round, smooth, branching stem, rising 
about two feet, and furnished with compound leaves, of 
which the upper are thrice ternate, with linear pointed 
leaflets, the lower pinnate, with the pinnze cut into irreg- 
ular serrated lobes like those of parsley. The flowers are 
white or rose-colored, and in compound terminal umbels ; 
the fruit globular, and composed of two concave hemispher- 
ical portions. 

C. sativum is a native of Italy, but at present grows wild 
in most parts of Europe, having become naturalized in con- 
sequence of its extended cultivation. The flowers appear Transverse section, magnified. 
in June, and the fruit ripens in August. It is a singular 
fact, that all parts of the fresh plant are extremely fetid when bruised, while the 
fruit becomes fragrant by drying. This is the officinal portion. It is brought to 
us from Europe. 

The fruit of the coriander is globular, about an eighth of an inch in diameter, 
obscurely ten-ribbed, with minute indications of secondary ribs in the furrows, of a 
grayish or brownish yellow color, and separable into the two mericarps (half-fruits), 
which are only bound together by the membranous pericarp. Each half-fruit is pro- 
vided with two oil-tubes on the conjoining face. The whole fruit has the persistent 
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calyx at its base, and is sometimes surmounted by the adhering conical style. Cori- 
ander is thus described by the U.S. Pharm. “Globular; about one-sixth of an inch 
(4 mm.) in diameter; crowned with the calyx-teeth ; brownish-yellow, with slight, 
longitudinal ridges; the two mericarps cohering, enclosing a lenticular cavity, and 
each furnished on the face with two oil-tubes; odor and taste agreeably aromatic.” 
U.S. The aromatic smell and taste depend on a volatile oil, which may be obtained 
separate by distillation, and is said to belong to the camphene family. One pound of 
the seeds yields forty-two grains of the oil. (Zedler.) It is colorless or pale yellow, 
with an agreeable odor of coriander, a mild aromatic taste, and a sp. gr. varying from 
0-859 to 0-871. It has the composition C,,H,,O, and is therefore isomeric with 
borneol. It is one of the most permanent of the volatile oils, resisting oxidation 
for along time. The virtues of the fruit are imparted to alcohol by maceration, 
and less readily to water. 

Medical Properties and Uses. Coriander has, in a moderate degree, the ordi- 
nary medicinal virtues of the aromatics. It is almost exclusively employed in com- 
bination with other medicines, either to cover their taste, to render them acceptable 
to the stomach, or to correct their griping qualities. It was well known to the 
ancients. The dose is from a scruple to a drachm (1:3-3:9 Gm.). 

Off. Prep. Confectio Senne, U. S.; Oleum Coriandri, Br.; Syrupus Rhei, Br., 
Syrupus Sennex, Br.; Tinctura Rhei, br.; Tinctura Senne, Br. 


CORNUS. U.S. Cornus. [ Dogwood. | 
(COR/NUS.) 

“The bark of the root of Cornus Florida. Linné. (Nat. Ord. Cornaceze.)” U.S. 

Ecorce de Cornouiller & grandes Fleurs, /’r.; Grossbliithige Cornelrinde, G. 

Gen. Ch. Flowers perfect or dicecious. Culyx minutely four-toothed. Petals 
four, oblong, spreading. Stamens four. Filaments slender. Style slender. Stigma 
terminal, flat, or capitate. Drupe small, with a two-celled and two-seeded stone. 
Gray's Manual. 

Cornus Florida. Willd. Sp. Plant. i. 661; Bigelow, Am. Med. Bot. ii. 73; Barton, 
Med. Bot. i. 44. This isa small indigenous tree, usually about fifteen or twenty feet 
in height, though sometimes not less than thirty or thirty-five feet. It is of slow 
growth; and the stem, which generally attains a diameter of four or five inches, is 
compact, and covered with a brownish bark, the epidermis of which is minutely 
divided by numerous superficial cracks or fissures. The branches are spreading, and 
regularly disposed, sometimes opposite, sometimes in fours nearly in the form of 
crosses. The leaves are opposite, oval, about three inches long, pointed, dark green 
and sulcated on the upper surface, glaucous or whitish beneath, and marked with 
strong parallel veins. ‘Towards the close of summer they are speckled with black 
spots, and on the approach of cold weather become red. The proper flowers are 
small, yellowish, and collected in heads, which are surrounded by a large conspicuous 
involucre, consisting of four white obcordate leaves, having the notch at their sum- 
mit tinged with red or purple. This involucre constitutes the chief beauty of the 
tree, and is commonly called the flower. The calyx is four-toothed, and the corolla 
composed of four obtuse reflexed petals. The fruit is an oval drupe, of a vivid glossy 
redness, containing a two-celled and two-seeded nucleus. The drupes are usually asso- 
ciated together to the number of three or four, and remain on the tree till after the 
early frosts. They ripen in September. The dogwood is found in all parts of the 
United States, from Massachusetts to the Mississippi and the Gulf of Mexico, but is 
most abundant in the Middle States. In the month of May it is clothed with a profu- 
sion of large white blossom-clusters, which render it one of the most conspicuous 
ornaments of the American forests. The bark is the officinal portion, and is derived 
for use both from the stem and the branches, and from the root. That from the root 
is preferred. 

As brought into market, the bark is in pieces of various size, usually more or less 
rolled, sometimes invested with a fawn-colored epidermis, sometimes partially or 
wholly deprived of it, of a reddish gray color, very brittle, and affording, when pul- 
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verized, a grayish powder tinged with red. “In curved pieces of various sizes, 
about one-eighth of an inch (8 mm.) thick ; deprived of the furrowed, brown-gray, 
corky layer; outer and inner surface pale-reddish, or light reddish-brown, striate ; 
transverse and longitudinal fracture short, whitish, with brown, yellow striae; in- 
odorous; astringent and bitter.” U.S. The odor of dogwood is feeble, its taste bitter, 
astringent, and slightly aromatic. Water and alcohol extract its virtues. From the 
experiments of Dr. Walker and Mr. James Cockburn (A.J. P., vii. 109), it appears to 
contain bitter extractive, gum, resin, tannin, gallic acid, fixed oil, wax, red coloring 
matter, lignin, and salts of potassa and iron. Mr. Cockburn also obtained a crystal- 
lized substance, without taste, the characters of which, however, were not sufficiently 
investigated to authorize an opinion as to its nature. A peculiar bitter principle, for 
which the name of cornine was proposed, was announced as an ingredient by Mr. | 
Carpenter; but his results have not been confirmed. Prof. John M. Maisch appears 
subsequently to have obtained the bitter principle pure in solution, but, in conse- 
quence of its extreme facility of decomposition, did not succeed in isolating it. 
Geiger (Ann. Ch. und Pharm., xiv. 206) first obtained the bitter principle cornin, 
or cornic acid, in white, silky, bitter needles, readily soluble in water and alcohol, 
little in ether, colored dark by alkalies. It’ is neutral and is not precipitated by 
infusion of nutgalls, but is precipitated by acetate of lead and by silver solutions. 
A. G. Frey (A. J. P., 1879, p. 390) also obtained cornin in pure white crystals out 
of alcohol. The flowers of C. Florida have the same bitter taste as the bark, and, 
though not officinal, are sometimes employed for the same purposes.* 

Medical Properties and Uses. Cornus Florida is tonic and astringent. By Dr. 
Walker it was found, when taken internally, to increase the force and frequency of 
the pulse, and the heat of the body. It is thought to possess remedial properties 
analogous to those of Peruvian bark, for which it has occasionally been successfully 
substituted in the treatment of intermittent fevers; but the introduction of sulphate 
of quinine into use has nearly banished this, as well as many other substitutes for 
cinchona, from regular practice. The dogwood has also been employed in low fevers, 
and other complaints for which Peruvian bark is usually prescribed. 

It may be given in powder, decoction, or extract. The dose of the powder is from 
a scruple to a drachm (1:3-3:°9 Gm.), repeated, in cases of intermittent fever, so 
that from one to two ounces may be taken in the interval between the paroxysms. 
The decoction was officinal in 1870. The dried bark is said to be preferable to the 
fresh ; as it possesses all the activity of the latter, without being so liable to offend 
the stomach and bowels. An extract might probably be used with advantage in 
intermittents in large doses. 


Off. Prep. Extractum Corntis Fluidum, UV. S. 
CREASOTUM. U.S., Br. Creasote. 


(CRE-A-SO’/TUM. ) 
* A product of the distillation of wood-tar.” U. S., Br. 
Kreosotum, P.@.; Créosote, F’r.; Kreosot, G. 
This is a substance discovered in 1830 by Reichenbach in the products of the 
distillation of wood. ‘This distillation of wood yields products very analogous to 
one fraction of the coal-tar obtained by the destructive distillation of bituminous 


* Two other indigenous dogwoods were formerly recognized in the U. S. secondary list. 
C. circinata is a shrub from six to ten feet high, with warty branches, large, roundish, pointed 
leaves, waved on their edges and downy beneath, and white flowers disposed in depressed cymes, 
The fruit is blue. The plant is a native of the United States, extending from Canada to Virginia, 
and growing on hill-sides and the banks of rivers. It flowers in June and July. The bark, when 
dried, is in quills of a whitish or ash color, and affords a powder resembling that of ipecacuanha. 
Its taste is bitter, astringent, and aromatic. In chemical composition, so far as this has been ascer- 
tained, it is analogous to Cornus Florida. 

C. sericea is usually six or eight feet in height, with numerous erect stems, which are cov- 
ered with a shining reddish bark, and send out opposite spreading branches. The young shoots are 
more or less pubescent. The leaves are opposite, petiolate, ovate, pointed, entire, and on the under 
surface covered with soft brownish hairs. The flowers are small, white, and disposed in terminal 
cymes, which are depressed and woolly. The fruit consists of globular, berry-formed drupes, of a 
cerulean blue color, and collected in bunches. The bark of both of these species is said to be of 
equal medical value with that of C. Florida. 
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coal. This fraction is the heavy oil of coal-tar, which comes over between 165° C. 
(329° F.) and 200° C. (392° F.): it is often called “‘coal-tar creasote,” and contains 
a group of phenols, including carbolic acid, or common phenol, C,H,O, boiling at 
182° C. (359-6 F.), eresylic acid, or cresol, C,H,O, boiling at 198° C. (388°4 F.), 
and aylenol, or dimethyl phenol, C,H,,O, boiling at 211° C. (411-8° F.). 

“ Wood-tar creasote,” on the other hand, is chiefly composed of the following 
phenols. Guiacol, or oxycresol, C,H,O,, boiling at 200° C. (392 F-.), ereasol, C,H,, 
Q,, boiling at 217° ©. (422:6° F.), methyl-creasol, C,H,,0,, boiling at 214° C. 
(417° F.) to 218° C. (424:4° F.), and phlorol, C,H,,0,, boiling at 219° C, (426-2 
F.). (See also Allen’s Commerc. Org. Analysis, p. 306.) 

Preparation. Creasote is obtained either from wood-tar or from crude pyro- 
ligneous acid. When wood-tar is used, it is distilled until it has attained the con- 
sistence of pitch. The distilled liquid divides itself into three layers, an aqueous 
between two oily layers. The inferior oily layer, which alone contains the crea- 
sote, is separated, and saturated with carbonate of potassium to remove acetic 
acid. The liquid is allowed to rest, and the new oil which separates is decanted 
from it. This oil is distilled, and yields products lighter than water, and a 
liquid heavier. The latter alone is preserved, and, after having been agitated re- 
peatedly with weak phosphoric acid to neutralize ammonia, is allowed to remain at 
rest for some time. It is next washed as long as acidity is removed, and then dis- 
tilled with a fresh portion of weak phosphoric acid; care being taken to cohobate 
from time to time. The oily liquid thus rectified is colorless, and contains much 
ereasote, but also a portion of ewpion, or light oil distillate. To separate the latter, 
the liquid is mixed with a solution of caustic potassa of the density 1:12, which 
dissolves the creasote, but not the eupion. The eupion, which floats above from 
its levity, is then separated; and the alkaline solution of the creasote is exposed to 
the air, until it becomes brown in consequence of the decomposition of a foreign 
matter, and is then saturated with sulphuric acid. This sets free the creasote, which 
is decanted, and again distilled. The treatment by solution of potassa, sulphuric 
acid, etc., is to be repeated until the creasote no longer becomes brown by exposure 
to the air, but only slightly reddish. It is then dissolved in a stronger solution 
of potassa and distilled again, and finally redistilled for the last time, rejecting the 
first portion which comes over on account of its containing much water, collecting 
the next portion, and avoiding to push the distillation too far. The product col- 
lected in this distillation is creasote. 

When creasote is extracted from pyroligneous acid, the first step is to dissolve 
sulphate of sodium in it to saturation. The oil which separates and floats above is 
decanted, and, having been allowed to remain at rest for a few days, is saturated by 
carbonate of potassium with the assistance of heat, and distilled with water. The 
oleaginous liquid obtained is of a pale yellow color, and is to be treated with phos- 
phoric acid, etc., as above detailed, in relation to the treatment of the corresponding 
oil obtained from wood-tar. ; 

Properties. Creasote, when pure, is a colorless oleaginous liquid, of the consist- 
ence of oil of almonds, slightly greasy to the touch, volatilizable by heat, and having 
a caustic, burning taste, and a penetrating, disagreeable odor, like that of smoked 
meat, and analogous to, yet different from, that of phenol. As met with in the 
shops, it has frequently a brownish tinge. It burns with a sooty flame. Applied 
in a concentrated state to the skin, it corrugates and then destroys the cuticle, causing 
a white spot. On paper it leaves a greasy stain, which disappears in a few hours, 
or in ten minutes if heated to 100° C. (212° F.). Its sp. gr. is 1-057 at 55° ( Gorup- 
Besanez), 1:035-1-085 (U. S.), 1:071 (Br.). It boils at about 203° C. (397° F.), 
and remains fluid at —27° C. (—17°F.). It is a non-conductor of electricity, 
and refracts light strongly. It is devoid of acid or alkaline reaction. Mixed 
with water, it forms two solutions; one consisting of one part of creasote and about 
eighty of water, the other, of one part of water and ten of creasote (Berzelius.) 
It dissolves a large proportion of iodine and phosphorus, and a considerable amount 
of sulphur, especially when assisted by heat. 

The Pharmacopoeia describes creasote as “an almost colorless or yellowish, 
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strongly refractive, oily liquid, turning to reddish-yellow or brown by exposure to 
light, having a penetrating, smoky odor, a burning, caustic taste and a neutral reac- 
tion. Sp. gr. 1:035-1:085. It begins to boil near 200° C. (392° F.), and most of it 
distils over between 205° and 220° C. (401°-428° F.). When cooled to —20° C., 
(—4°F.) it oecomes thick, but does not solidify. It is inflammable, burning with 
a luminous, smoky flame. Creasote is soluble in about 80 parts of water at 15° C. 
(59° F.) to a somewhat turbid liquid, and in 12 parts of boiling water ; it dissolves, 
in all proportions, in absolute alcohol, ether, chloroform, benzin, disulphide of carbon, 
or acetic acid. When applied to the skin, it produces a white stain. Creasote does 
not coagulate albumen or collodion (difference from carbolie acid). If 1 volume 
of Creasote be mixed with 1 volume of glycerin, a nearly clear mixture will result, 
from which the Creasote will be separated by the addition of 1 or more volumes of water. 
Qn adding to 10 C.c. of a 1 per cent. aqueous solution of Creasote, 1 drop of test-solu- 
_ tion of ferric chloride, the liquid acquires a violet-blue tint, which rapidly changes 
to greenish and brown, with formation, usually, of a brown precipitate (diff. from 
carbolic acid).” U.S. 

Creasvte instantly dissolves ammonia, and retains it with great force. Strong 
nitric and sulphuric acids decompose it; the former giving rise to reddish vapors, the 
_ Jatter to a red color, which becomes black on the addition of more of the acid. 
Dilute nitric acid converts it into a brown resin, which, treated with ammonia, and 
then dissolved in boiling alcohol, gives, by evaporation, certain salts of ammonia, 
two of which contain new acids, discovered by Laurent. Hydrochloric acid pro- 
duces no change in it. The British Pharmacopoeia gives, as one of the characters 
of its creasote, that a ‘slip of deal dipped into it, and afterwards into hydrochloric 
acid, and then allowed to dry in the air, acquires a greenish blue color; and con- 
sequently does not consider the presence of carbolic acid as a contamination. The 
probability is that the creasote upon which the description in the British Pharma- 
copoela was prepared was not really derived from wood, but from coal-tar. The true 
creasote differs from carbolic acid in not coagulating collodion. M. Gorup-Besanez 
states that with a neutral solution of perchloride of iron, beech-wood creasote, dis- 
solved in alcohol, gives a green color, whilst a similar solution of the product of coal-tar 
causes a brown color; but, dissolved in water, the true creasote produces no change, 
while coal-tar creasote produces a blue. (A. J. P., 1868, p. 257.) Mr. T. N. R. 
Morson, of London, who has long been a manufacturer of creasote, complains of the 
discredit into which it has fallen in consequence of the substitution for it in com- 
merce, of carbolic acid ; while he says that the directions of the Pharmacopeeia for the 
distinction of the two are insufficient, and gives a test, discovered by his son Mr. 
Thos. Morson, which is at once simple and satisfactory. It consists in the solvent 
- power of glycerin over carbolic acid, which is dissolved by it in all proportions, while 
pure creasote is insoluble or nearly so; and, consequently, if any liquid, assumed to 
be creasote, dissolves largely in glycerin, it probably consists in the whole, or in large 
part, of carbolic acid. (P. J. Tr., May, 1872, p. 921.) Subsequent experiments 
appear to show that this test succeeds best with Morson’s creasote; and beech-wood 
creasote, although pure, sometimes mixes with glycerin without turbidity. A still 
better test, according to Mr. John A. Clark, is an alcoholic solution of perchloride 
of iron (Zr. Ferri Perchlor. B. Ph.), which with an alcoholic solution of creasote 
produces a deep greenish blue color, but with carbolic acid a light brown. (A. J. P., 
June, 1873, p. 269.) Creasote dissolves a large number of metallic salts, and re- 
duces a few to the metallic state; as, for example, nitrate and acetate of silver. It 
powerfully coagulates albumen, and in this way is supposed to act as a hemostatic. 
Froechde’s reagent (a solution of 1 part of molybdic acid in 100 parts of sulphuric 
acid) is recommended by HK. W. Davy as a distinguishing test for carbolic acid. (P. 
J. Tr., 1878, p. 1022.) A drop or two of the doubtful liquid is to be agitated with 
two fluidrachms of distilled water, the whole filtered, and a drop or two of the test- 
solution added. Pure creasote gives a brown or reddish brown reaction on standing 
or slight warming, passing to a light yellowish brown ; with carbolic acid, the brown 
passing to a maroon soon develops a more or less intense purple. 

Of all the properties of creasote, the most remarkable is its power of preserving 
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meat. It is this property which has suggested its name, derived from zpsds, flesh, 
and cwfw, I preserve. 

Impurities and Adulterations. Creasote is apt to contain eupion, and is some- 
times adulterated with rectified oil of tar, and the fixed and volatile oils. All these 
substances are detected by strong acetic acid, which dissolves the creasote, and leaves 
them behind, floating above the creasote solution. Creasote, however, from beech- 
wood tar, is only partially dissolved by hot acetic acid of ordinary strength. Vixed 
oils are also discovered by a stain on paper not discharged by heat. Any trace of 
the matter which produces the brownish tinge is detected by the liquid becoming 
discolored by exposure to sunshine. 

Commercial creasote almost always contains carbolic and cresylic acids, from coal- 
tar; and indeed, much of what is sold for creasote is nothing more than impure 
carbolic acid. (See Acidum Carbolicum.) It has been already stated that this acid 
strongly resembles creasote; and this resemblance probably extends also to their 
therapeutical effects; so that the substitution is less to be regretted than might 
otherwise be the case. But, as the effects of the two on the system may not be 
identical, it is highly desirable to be able to distinguish between them. ‘Tests for 
this purpose have been given above, and, with those quoted from the Pharmacopeeia, 
are sufficient for the purpose. 

Medical Properties, etc. The influence of creasote upon the animal economy 
has never been carefully studied, but is probably identical with that of carbolie acid. 
It is never used in medicine except for its local action. Applied in this way it is a 
powerful paralyzant of nerve-tissue, and hence is frequently employed with great 
advantage in cases of nausea, vomiting, or diarrhoea dependent upon excessive irri- 
tability, without acute inflammation, of the gastric or intestinal mucous membrane; . 
it has also been successfully used in nausea and vomiting of pregnancy or hysteria, 
in cholera morbus, cholera infantum, lienteric diarrhoea, typhoid fever, and even in 
dysentery. When in these cases there is a tendency to fermentation of the con- 
tents of the stomach or bowels, creasote is especially valuable, and may often be 
combined advantageously with an alkali or chalk. Externally creasote has been 
employed for exactly the same diseases as has carbolic acid. Indeed, the latter 
remedy, on account of its superior cheapness, has almost entirely supplanted it. 

The skin diseases to the treatment of which creasote has been supposed to be best 
suited are those of a scaly character. In burns its efficacy has been insisted on, 
especially in those attended with excessive suppuration and fungous granulations. In 
chilblains also it is stated to be a useful application. Mixed with four parts of lard, 
it is said to have proved very serviceable in erysipelas. When applied to wounds it 
acts as a haemostatic, stopping the capillary hemorrhage, but possessing no power to 
arrest the bleeding from large vessels. Accordingly, creasote water has been applied 
focally in menorrhagia, and to arrest uterine hemorrhage and the bleeding from Jeech- 
bites. The ulcers, in the treatment of which it has been found most useful, are those 
of an indolent and gangrenous character, in which its several properties of escharotic, 
stimulant, and antiseptic are usefully brought into play. In all these cases, should 
the remedy cause irritation, it must be suspended, or alternated with emollient and 
soothing applications. Injected into fistulous ulcers, it proves a useful resource, by 
exciting the callous surfaces and disposing them to unite. 

Wherever there are foul ulcers, gangrenous surfaces, or inflamed serous, mucous, 
or glandular tissues giving rise to fetid discharges, creasote may be substituted for ear- 
bolic acid; as examples, may be mentioned fetid leucorrhcea, puerperal metritis, fetid 
otorrhoeea, putrid or diphtheritic sore throat, chronicempyema. The strength of the 
application may vary from that of pure creasote to a single drop to the fluidounce 
of water, according to the delicacy of the part and the severity of the disease. On 
account of its local anzesthetic and antiseptic influence, it is much employed by den- 
tists for the obtunding of sensitive dentine and as an ingredient of pastes for the 
destruction of nerves. Qne or two drops of the pure substance must be carefully 
introduced into the hollow of the tooth, on a little cotton, avoiding contact with 
the tongue or cheek. ‘To render it effectual, the hollow of the tooth must be well 
cleansed before it is applied. A mixture of 15 parts of creasote and 10 of collo- 
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dion is said to have a jelly-like consistence, and to be usefully applied to carious 
teeth, which it protects from the air; but, as pure creasote does not coagulate collo- 
dion, this remark applies properly to the impure carbolic acid, before stated to be 
commonly sold under the same name. 

Under the name of Vapor CrEAsorr (Inhalation of Creasote), the British 
Pharmacopeeia directs a preparation consisting of 12 minims of creasote and 8 fluid- 
ounces of boiling water, which are to be mixed in an inhaling apparatus, so arranged 
that the air shall be made to pass through the solution and then inhaled. It may be 
used in chronic inflammation of the air- passages. 

The internal dose of creasote is one to three minims (0-6-0'18 C.c.), adminis- 
tered in pill, mixture, or solution. In an overdose, it acts as a poison, producing 
giddiness, obscurity of vision, depressed action of the heart, convulsions, and coma, 
Whether the soluble sulphates would be antidotal to it, as to carbolic acid, is uncer- 
tain, but there is no other available antidote. The medical treatment consists in the 
evacuation of the poison, and the administration of ammonia and other stimulants. 

The addition of three or four drops of creasote to a pint of ink effectually pre- 
vents it from becoming mouldy. Dr. Christison finds that creasote water is as good 
a preservative of some anatomical preparations as spirit, with the advantage of not 
hardening the parts. It is probably to creasote that the antiseptic properties of 
wood-smoke and of pyroligneous acid are owing. 

Of. Prep. Aqua Creasoti, U. S.; Mistura Creasoti, Br.; Unguentum Creasoti ; 


Vapor Creasoti, Br. 
CRETA. Br. Chalk. 

Ca CO33 100. (CRE’TA.) Ca 0, COz; 50. 

“Native friable carbonate of lime.” Br. 

Craie, F'r.; Kreide, G.; Creta, It.; Greda, Sp., Port. 

Carbonate of calcium, in the extended meaning of the term, is the most abundant 
of simple minerals, constituting, according to its state of aggregation and other pe- 
culiarities, the different varieties of calcareous Spar, common and shell limestone, 
marble, marl, and chalk. It occurs also in the animal kingdom, forming the prin- 
cipal part of shells, and a small proportion of the bones of the higher orders of ani- 
mals. It is present in small quantity in most natural waters, being held in solution 
by the carbonic acid which they contain. In the waters of limestone districts it is 
a very common impregnation, and causes purging in those not accustomed to their 
use. In all such cases, boiling the water, by expelling the carbonic acid, causes the 
carbonate to be deposited. It has been shown, however, that carbonate of calcium 
is itself in a slight degree soluble in water; so that a small proportion remains in 
limestone water which has been long exposed to boiling. ‘Hoftwann estimated the 
quantity remaining in solution at thirty-four milligrammes in a litre. That the 
carbonate is not held in solution by free carbonic acid is shown by the fact that 
lime-water causes no precipitation. (Journ. de Pharm. et de Chim., 4e sér., iii. 147.) 
Besides being officinal in the state of chalk, carbonate of calcium is also ordered as 
it exists in marble and oyster-shell, and as obtained by precipitation. (See Marmor, 
Testa, and Calcii Curbonas Precipitata.) In the present article we shall confine 
our observations to chalk. This occurs abundantly in the south of England and 
the north of France. It exists massive in beds, and very frequently contains nodules 
of flint, and fossil remains of land and marine animals. Until recently it was not 
known to exist in the United States; but Prof. F. V. Hayden states that chalk-beds 
identical with those of Europe extend for 400 miles along the Missouri River in 
Dakota. 

Properties. Chalk is an insipid, inodorous, insoluble, opaque, soft solid, gener- 
ally white, but grayish white when impure. It is rough to the touch, easily pul- 
verized, and breaks with an earthy fracture. It soils the fingers, yields a white trace 
when drawn across an unyielding surface, and when applied to the tongue adheres 
slightly. Its sp. gr. varies from 2°3 to 26. It is never a perfectly pure carbonate 
of calcium, but contains, besides gritty silicious particles, small portions of alumina 
and ferric oxide. If pure, it is entirely soluble in hydrochloric acid ; but usually a 
little silica is left. If this solution is not precipitated by ammonia, it is free from 
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alumina and iron. Like all carbonates, it effervesces with acids. Though insoluble 
in water, it dissolves in an excess of carbonic acid. rs 

Chalk, on account of the gritty particles which it contains, is unfit for medicinal 
use until it has undergone levigation, when it is called prepared chalk. (See Creta 
Preparata.) 

Pharm. Use. Tn preparing carbonic acid gas, Br. 

Off. Prep. Creta Preeparata, U.S., Br. 


CRETA PRAEPARATA. U.S., Br. Prepared Chalk. 
(CRE/TA PR#H-PA-RA/TA —pré-pa-ra ta.) 

‘Native, friable Carbonate of Calcium [CaC0,; 100.—Ca0,CO,; 50], freed from 
most of its impurities by elutriation.” U.S. 

Craie préparée, Fr.; Priiparirte Kreide, @. 

Below will be found the process-officinal in the Pharmacopeeia of 1870.* 

The Br. Pharmacopeeia has abandoned its former process, and is now content with 
defining the medicine to be “ chalk freed from most of its impurities by elutriation, 
and afterwards dried in small masses, which are usually of a conical form.” 

The object of the above process is to reduce chalk to a very fine powder. The 
mineral, previously pulverized, should be rubbed with a little water upon a porphyry 
slab, by means of a muller of the same material. Having been thus very minutely 
divided, it is agitated with water, which upon standing a short time deposits the 
coarser particles, and, being then poured off, slowly lets fall the remainder in an 
impalpable state. The former part of the process is called Jevigation, the latter 
elutriation. The soft mass which remains after the decanting of the clear liquor is 
made to fall upon an absorbent surface in small portions, which when dried have a 
conical shape.f Practically, prepared chalk is generally made on the large scale from 
whiting by the manufacturer. (See P. J. Tr., vii. 146.) 

No directions are given now in the Pharmaeopoeia for its preparation; it is thus 
described. ‘A white, amorphous powder, generally agelutinated in form of small 
cones, permanent in the air, odorless and tasteless, and insoluble in water or alcohol. 
It is soluble in hydrochloric, nitric or acetic acid with copious effervescence, and 
without leaving more than a trifling residue. By exposure to a red heat, the salt 
loses carbonic acid gas, and the residue has an alkaline reaction. A neutral solution 
of the salt in acetic acid yields, with test-solution of oxalate of ammonium, a white 
precipitate soluble in hydrochloric, but insoluble in acetic acid. Another portion 
of the same solution should yield no precipitate with test-solution of sulphate of 
calcium (abs. of barium, strontium). On adding to another portion of the solution, 
first, chloride of ammonium, then carbonate of ammonium and water of ammonia 
in slight excess, and gently warming, the filtrate separated from the resulting pre- 
cipitate should not be rendered more than faintly turbid by test-solution of phosphate 


* “Take of Chalk a convenient quantity. Add a little water to the chalk, and rub it into fine 
powder. Throw this into a large vessel nearly full of water, stir briskly, and, after a short inter- 
val, decant the supernatant liquor, while yet turbid, into another vessel. Treat the coarser parti- 
cles of the Chalk, remaining in the first vessel, in a similar manner, and add the turbid liquid to 
that previously decanted. Lastly, set the liquor by that the powder may subside, and, having 
poured off the water, dry the powder.” U.S. 1870, 

ft Several insoluble substances, besides chalk, are brought habitually into the form of small cones, 
such as prepared oyster-shell, phosphate of calcium, rust of iron, subnitrate of bismuth, oxide of 
zinc, etc. This is usually effected by the use of a simple 
implement, consisting of a funnel of tinned iron, with 
the neck removed (qa), fixed at the expanded extremity 
(5) of a piece of wood about a foot long (ec), having 
its other end in the form of a handle (d), with a stout 
piece of wood about 4 inches long (e) attached per- 
pendicularly to the lower side of it, so as to serve as 
a support when fixed in a socket. The material to be 
shaped is introduced in a very soft, almost diffluent 
state into the funnel, and the instrument, then raised 
in the hand by the handle, is brought down so that its 
support shall strike with a gentle shock against a flat surface of chalk stone (/), and these little 
shocks are rapidly repeated. At each one of them a small portion of the soft mass escapes from 
the mouth of the funnel, and falls on the stone, where it hardens into the shape of a cone; the 
chalk serving to absorb the moisture rapidly, and thus enabling it quickly to solidify. 














PART I. Creta Preparata.— Crocus. 501 


of sodium (limit of magnesium). Another portion of the solution should not as- 
sume more than a slightly bluish tint with a few drops of test-solution of ferro- 
cyanide of potassium (limit of iron).” U.S. 

Medical Properties and Uses. ‘This is the only form in which chalk is used in 
medicine. It is an excellent antacid; and, as the salts which it forms in the stomach 
and bowels, if not astringent, are at least not purgative, it is admirably adapted to 
diarrhoea accompanied with acidity. It is also sometimes used in acidity of stomach 
attending dyspepsia and gout, when a laxative effect is to be avoided; is one of the 
best antidotes for oxalic acid; and has been recommended in rachitis. In scrofulous 
affections it may sometimes do good by forming soluble salts with acid in the prime 
viz, and thus finding an entrance into the blood-vessels. It is frequently employed 
as an application to burns and ulcers, which it moderately stimulates, while it absorbs 
the ichorous discharge, and thus prevents it from irritating the diseased surface, or 
the sound skin. It is given internally in the form of powder, or suspended in water 
by the intervention of gum arabic and sugar. (See Mistura Crete.) It is better 
fitted for the chalk mixture than the precipitated carbonate of calcium, in consequence 
of its more impalpable character and greater powers of adhesion. The dose is 
from ten to forty grains (0°65-2°6 Gm.) or more. 

Pharm. Uses. In preparing Acidum Citricum, Br.; Acidum Tartaricum, Br. 

Og. Prep. Hydrargyrum cum Creta ; Trochisci Cretze ; Pulvis Cretae Compositus, 
U.S.; Pulvis Cretze Aromaticus, Br.; Pulvis Crete Aromaticus cum Upio, Br. 


CROCUS. U.S., Br. Saffron. 
(CRO/CUS.) 

“The stigmas of Crocus sativus. Linné. (Nat. Ord. Iridacex.)” U.S. “ The 
dried stigma, and part of the style, of Crocus sativus.” Br. 

Safran, F'r., G.; Zafferano, [t.; Azafran, Sp. 

Gen. Ch. Corolla six-parted, equal. Stigmas convoluted. Willd. 

Crocus sativus. Willd. Sp. Plant. 1.194; Woodv. Med. Bot. p. 763, t. 259. . The 
common cultivated saffron is a perennial plant, with a rounded and depressed bulb 
or cormus, from which the flower rises a little above the ground, upon a long, slender, 
white, and succulent tube. The flower is large, of a beautiful lilac or bluish purple 
color, and appears in September or October. The leaves are radical, linear, slightly 
revolute, dark green upon their upper surface with a white longitudinal furrow in 
the centre, paler underneath with a prominent flattened midrib, and enclosed at their 
base, together with the tube of the corolla, in a membranous sheath, from which 
they emerge soon after the appearance of the flower. The style hangs out on one 
side between the two segments of the corolla, and terminates in three long convoluted 
stigmas, which are of a rich orange color, highly odorous, rolled in at the edges, 
and notched at the summit. These stigmas are the officinal part of the plant. The 
stigmas of the Crocus orientalis are used in the Kast. 

C. sativus, or autumnal crocus, is believed to be a native of Greece and Asia 
Minor, where it has been cultivated from the earliest ages. It is, however, unknown 
in a wild state, and, as the French plant does not produce seed, Chappellier claims 
that it is a hybrid. (Bull. Soc. Bot. de France, xx.) More recently, however, Chap- 
pellier has found that the ordinary crocus, as grown in France, is readily fertilized 
by the Grecian variety, and it is most probable that the species is a distinct one. 
There are three main varieties of it, the French, the Grecian, and the Chinese. 
The first of these is superior in color and flavor, the second in the amount of yield, 
whilst the third is said to unite these qualities. Saffron is also cultivated for 
medicinal use in Sicily, Spain, France, England, and other temperate countries of 
Europe. Large quantities of saffron are raised in Egypt, Persia, and Cashmere, 
whence it is sent to India, Much of the drug reaches the market of Constanti- 
nople from the neighborhood of Tiflis and the Caucasus. We cultivate the plant 
in this country chiefly, if not solely, as a garden flower. It is liable to two dis- 
eases, which interfere with its culture; one dependent on a parasitic fungus which 
attaches itself to the bulb, the other called by the cultivators in France tacon, by 
which the bulb is converted into a blackish powder. (Journ. de Pharm., xviii. 41.) 
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In England the flowers appear in October, and the leaves continue green through 
the winter; but the plant does not ripen its seed, and is propagated by offsets from 
the bulb. ‘These are planted in grounds prepared for the purpose, and are arranged 
either in rows or in small patches at certain distances. The flowers are gathered 
soon after they show themselves, as the period of flowering is very short. The stig- 
mas, or summits of the pistils, together with a portion of the style, are separated 
from the remainder of the flower, and carefully dried by artificial heat, or in the sun. 
During this process, they are sometimes made to assume the form of a cake by press- 
ure; but the finest saffron is that which has been dried loosely. ‘The two forms are 
distinguished by the names of cake-saffron and hay-saffron. Five pounds of the 
fresh stigmas are said to yield one pound of the dried. 

The English saffron, formerly most highly esteemed in this country, has disap- 
peared from our market. What may be sold under the name is probably derived 
from other sources. Much of the drug is imported from Gibraltar, packed in can- 
isters. Parcels of it are also brought from Trieste and other ports of the Mediter- 
ranean. The Spanish saffron is generally considered the best. Genuine cake-saffron 
is at present seldom found in commerce. According to Landerer, the stigmas of 
several other species besides those of C. sativus are gathered and sold as saffron in 
Greece and Turkey.* 

Properties. Saffron has a peculiar, sweetish, aromatic odor, a warm, pungent, 
bitter taste, and a rich deep orange color, which it imparts to the saliva when chewed. 
The stigmas of which it consists are an inch or more in length, expanded and notched 
at the upper extremity, and narrowing towards the lower, where they terminate in a 
slender, capillary, yellowish portion, forming a part of the style. They are thus de- 
scribed by the U.S. Pharmacopeeia. “ Separate, or three, attached to the top of the 
style, about an inch and a quarter (3 em.) long, flattish-tubular, almost thread-like, 
broader and notched above; orange-brown; odor strong, peculiar, aromatic; taste 
bitterish and aromatic. When chewed it tinges the saliva deep orange-yellow. Saf- 
fron should not be mixed with the yellow styles. When pressed between filtering- 
paper it should not leave an oily stain. When soaked in water it colors the liquid 
orange-yellow, and should not deposit any pulverulent mineral matter, nor show the 
presence of organic substances differing in shape from that described.” U.S. An- 
alyzed by Vogel and Bouillon-Lagrange, it afforded 65 per cent. of a peculiar ex- 
tractive matter, and 7:5 of an odorous volatile oil, together with wax, gum, albumen, 
saline matter, water, and lignin. The extractive was named polychroite, from the 
changes of color which it undergoes by the action of reagents. Weiss( Wiggers and 
Husemann, Jahresbericht, 1868, p. 35) has shown that polychroite is a glucoside, 
from the decomposition of which results the coloring matter proper of the saffron, 
to which he applies the name crocin. For the preparation of polychroite according 
to Weiss, saffron is extracted with ether, by which fat, wax, and essential oil were 
removed ; and it was then exhausted with water. From the aqueous solution, gummy 

* At the International Exhibition, in London, in the year 1862, Dr. Geo. B. Wood noticed a 
specimen of saffron from the island of Ceylon, closely resembling that of the Crocus sativus. It 
consisted of the stigmas of the Crocus orientalis. 

According to Mr. Charles A. Heinitsh, until within a few years, saffron was cultivated to a con- 
siderable extent in Lancaster County, Pa. The plant requires a rich soil, which should be deeply 
dug and heavily manured. The bulbs are planted in August, eight inches apart, and the growing 
plant should be kept free from weeds. The flowering period begins about the middle of September, 
and continues till the beginning of October. The flowers are picked early in the morning, and the 
stigmas separated and dried in the shade. This is done every day during the period of flowering. 
He thinks the cultivation can be profitably conducted. A plot of 72 square feet will produce 9000 
stigmas, weighing 420 grains, or from 33 to 36 Ibs. to the acre. (A. J. P., 1867, p. 38.) 

M. Monthus, an experienced cultivator in France, prefers a dry calcareous soil ; plants the bulbs 
3 or 4 inches deep; after the harvest in October manures the ground; and renews the planting 
every three years. He thus prevents the diseases peculiar to the plant. 

M. Monthus recommends the peta/s of the flower as applicable to the same purposes as the stig- 
mas, having found them to be possessed of aromatic properties. They demand no peculiar caution 
in drying; but to preserve them it is necessary to exclude light and moisture. Acids redden them 
with extreme facility, and alkalies turn them green. He therefore recommends a tincture to be 
made from them, as a substitute for syrup of violets. He prepares the tincture by macerating 10 
parts of the dried flowers in 100 parts of alcohol of 40°, for 48 hours. A longer maceration would 


destroy the color. Paper may be stained with the tincture, and kept green or red, the former for 
acids, the latter for alkalies. (Journ. de Pharm., Juillet, 1867, p. 54.) 
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matters and some ‘norganic salts were precipitated by strong aleohol. After the 
separation of these substances polychroite was precipitated by addition of ether. Thus 
obtained, it is an orange-red, viscid, deliquescent substance, which dried over sul- 
phuric acid becomes brittle and of a fine ruby-red color. It has a sweetish taste, 
but is devoid of odor, readily soluble in spirit of wine or water, and sparingly in 
absolute alcohol. By dilute acids it is decomposed into crocin, sugar, and an aro- 
matic volatile oil having the smell of saffron. Weiss gives the following formula 
for this decomposition. 
C,,H,.0,, + H,O = 2(C,,H,,0,) + C,,H,,0 + C,H,,0,. 
Polychroite. Crocin. Essential oil. Sugar. 

Crocin is a red powder, insoluble in ether, easily soluble in alcohol, and precipitable 
from this solution on addition of ether. (Pharmacographia, 2d ed., p. 667.) It is 
to the essential oil, which, according to M. Henry, is present to the amount of 10 
per cent., that the medicine owes its activity. It may be partially separated by dis- 
tillation. It is yellow, of a hot, acrid. bitterish taste, and heavier than water, in 
which it is-slightly soluble. 

Adulterations. The high price of this medicine gives rise to frequent adultera- 
tions. Water is said to be very often added in order to increase its weight. Oil or 
glycerin is also added for the same purpose, or to improve the appearance. Some- 
times the flowers of other plants, particularly Carthamus tinctorius or safflower, Ca- 
lendula officinalis or officinal marigold, and arnica,are fraudulently mixed with the 
genuine stigmas. They may be known by their shape, which is rendered obvious by 
throwing a portion of the suspected mass into hot water, which causes them to ex- 
pand. (See Carthamus.) A specimen of this adulteration has been introduced into 
the American market, by the name of African saffron. (Maisch, A. J. P., March, 
1872, p. 110.) Other adulterations are the fibres of dried beef, the stamens of the 
-Crocus distinguishable by their yellow color, the stigmas previously exhausted in the 
preparation of the infusion or tincture, and various mineral substances easily detected 
upon close examination. The flowers of a Brazilian plant, named Fuminedla, have, 
according to M. J. L. Soubeiran, been employed for the adulteration of saffron. 
They may be detected by shaking gently but repeatedly a large pinch of the sus- 
pected saffron over a piece of paper. The flowers of Fuminella, being smaller 
and heavier, separate and fall, and may be seen to consist of very short fragments, 
with a color like that of saffron, but a rusty tint which the latter does not possess. 
(Journ. de Pharm., Avril, 1855, p. 267.) J. Miiller recommends concentrated sul- 
phurie acid asthe most certain test of saffron. It instantly changes the color of pure 
saffron to indigo blue. (Chem. Gaz., May, 1845, p. 197.) 

A very successful adulteration which has been largely practised appears to consist 
of yellow-colored chalk or sulphate of barium, made into a thin paste probably with 
honey, and attached to the stigmas, sometimes isolated, sometimes in groups of five 
or six, enveloping them almost completely. If this saffron be kept in a dry place, 
and often handled, the paste becomes partly broken up, and the colored powder 
spreads itself in the mass and the envelope. The chalk can at once be detected by 
shaking the suspected saffron with water, and treating the precipitated powder with 
hydrochloric acid, when effervescence will occur. A less than the ordinary brightness 
of color in the saffron should lead to suspicion of this adulteration. Much can be told 
as to the purity of saffron by agitating the suspected flowers in distilled water ; if 
the drug be pure the liquid will remain clear, assuming a fine pure yellow tint; the 
saffron also will retain its red color for hours. Another excellent plan is to scatter 
a pinch of the flowers upon the surface of warm water, when the stigmas should 
spread out and display their proper form. 

Attention has been called to a product of the Cape of Good Hope, named Cape 
saffron, which has a remarkable resemblance to genuine saffron, having a similar 
odor, and yielding a similar color to water, though the flowers themselves are differ- 
ently colored. It is the flower of a small plant very abundant at the Cape, belonging 
to the family of Scrophulariacex, and is said by Dr. Pappé, of Cape Town, to pos- 
sess medical virtues closely resembling those of true saffron. The flowers have 
been used successfully in the convulsions of children. (P. J. Zr, vi. 462, 1865.) 
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Choice. of Saffron. Saffron should not be very moist, nor very dry, nor easily 
pulverized; nor should it emit an offensive smell when thrown upon live coals. The 
freshest is the best, and that which is less than a year old should, if possible, be 
selected. It should possess in a high degree the characteristic properties of color, 
taste, and smell. When agitated with water it should color it bright yellow, and it 
should not effervesce in the presence of a dilute acid. If it do not color the fingers 
when rubbed between them, or if it have an oily feel, or a musty flavor, or a black, 
yellow, or whitish color, it should be rejected. In the purchase of this medicine in 
cakes, those should be selected which are close, tough, and firm in tearing; and care 
should be taken to avoid cakes of safflower. 

As its activity depends, partly at least, on a volatile ingredient, saffron should be 
kept in well-stopped vessels. Some recommend that it should be enclosed in a bladder, 
and introduced into a tin case. 

Medical Properties and Uses. Saffron was formerly considered highly stimu- 
lant, antispasmodic, and even narcotic. It was thought also to act powerfully on the 
uterine system, promoting menstruation. The ancients employed it extensively, both 
as a medicine and condiment, under the name of crocus. It was also highly esteemed 
by the Arabians, and enjoyed considerable reputation among the physicians of modern 
Kurope, till within a comparatively recent period. On the continent it is still much 
used as a stimulant and emmenagogue. But the experiments of Dr. Alexander have 
proved it to possess little activity ; and in Great Britain and the United States it is 
seldom prescribed. In domestic practice saffron tea is occasionally used in exan- 
thematous diseases, to promote the eruption. At present it is chiefly used to impart 
color and flavor. The dose is from ten to thirty grains (0:65-1-95 Gm.).* 

Off. Prep. Decoctum Aloés Compositum, Br.; Pilulze Aloés et Myrrhze, Br.; 
Pulvis Cretee Aromaticus, Br.; Tinct. Cinchone Comp., Br.; Tinct. Croci, 7. S., Br.; 
Tinct. Opii Ammoniata, Br.; Tinct. Rhei, Br. 


CUBEBA. U.8S., Br. Cubeba. [ Cubeb.] 
(CU-BE'BA.) 


“The unripe fruit of Cubeba officinalis. Miquel. (Nat. Ord. Piperacez.)” US. 
“The dried unripe fruit of Cubeba officinalis.” Br.+ 

Cubebs, Cubebe, P.G.; Fructus (s. Baccsxe) Cubebee, Piper Caudatum; Cubebe, Cubébe poivre 
a Queue, Fr.; Kubeben, G.; Cubebe, /t.; Cubebas, Sp.; Kebabeh, Ar. 

Gen. Ch. Calyx none. Corolla none. Berry one-seeded. Willd. 

Cubeba officinalis. Miquel.— Piper Cubeba. Willd. Sp. Plant. i. 159; Woodv. 
Med. Bot., 3d ed., v.95. This is a climbing perennial plant, with a smooth, flexuous, 
jointed stem, and entire, petiolate, oblong or ovate-oblong, acuminate leaves, rounded 
or obliquely cordate at the base, strongly nerved, coriaceous, and very smooth. The 
flowers are dicecious and in spikes, with peduncles about as long as the petioles. The 
fruit is a globose, pedicelled berry. 

This species of Piper is a native of Java, Penang, and probably other parts of the 


* Syrupus Croci. A Syrup of Saffron is sometimes called for, and would seem to be an appro- 
priate preparation. The following formula is recommended by Mr. Geo. W. Kennedy, of Pottsville, 
as producing excellent results. Take of saffron Zss, glycerin 3ij, water Zvi. Macerate for a 
week, filter into a pint bottle, and add sufficient water through the filter to make 3viij; then add 
14 avoird. oz. of sugar, and dissolve without heat, frequently shaking. (A.J. P., Feb. 1871, p. 54.) 

f The fruit of the Piper Afzelit of Lindley, Cubeba Clusii of Miquel, figured in the P. J. Tr. (xiv. 
201), is known in commerce as African Cubebs, Ashantee Pepper, Guinea pepper, or African black 
pepper. It was formerly taken to Europe in considerable quantities by the Portuguese, but has 
been superseded by the more agreeable products of the East Indies. The fruit is one-third smaller 
than the officinal cubebs, is more compact, and has a taste more analogous to that of ordinary black 
pepper. Dr. Stenhouse has also shown that it is chemically more analogous to black pepper than 
to cubebs, as it contains piperine and not eubebin. (/bid., xiv. 364.) A variety of cubebs from the 
Dutch East Indies differs essentially from genuine cubebs in being somewhat larger, with less dis- 
tinct veins and somewhat flattened footstalks, of a less agreeable odor, and a less hot and pungent 
taste. It has been ascribed to Piper anisatum. (See A. J. P.,. xxxv. 511.) According to the Phar- 
macographia, fruits of various other non-officinal Pipers appear in Eastern commerce under the 
name of cubebs. A product with the name of African cubebs has been sent to London, from Cape 
Coast Castle, in Africa, which is the fruit of a plant belonging to the Xanthorylacex, probably 
either a Toddalia or Vepris. According to Prof. Archer, it is simply aromatic and stimulant, 
without any of the special virtues of cubebs. (P. J. 7'r., March, 1865, p. 463.) 
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Kast Indies. It is extensively grown in the coffee plantations, supported by the 
trees which are used for shade, and has been introduced into Ceylon. The dried 
unripe fruit is the officinal portion. 

Properties. Cubebs are round, about the size of a small pea, of a blackish or gray- 
ish brown color, and furnished with a short stalk, which is continuous with raised veins 
that run over the surface of the berry, and embrace it like 
anet-work. The shell is hard, almost ligneous, and contains 
within it a single loose seed, covered with a blackish coat, 
and internally white and oleaginous. ‘Globular, about 
one-sixth of an inch (4 mm.) in diameter, contracted at the 
base into a stipe nearly a quarter of an inch (6 mm.) long, 
reticulately wrinkled, blackish gray, internally whitish and 
hollow; odor strong, spicy; taste aromatic and pungent. 
Cubeb should not be mixed with the nearly inodorous 
rachis or stalks.” U.S. The odor of the berry is agree- 
ably aromatic; the taste warm, bitterish, and camphorous, 
leaving in the mouth a peculiar sensation of coolness, like 
that produced by oil of peppermint. The powder is dark 
colored and of an oily aspect. The most obvious constitu- 
ent of cubebs is the volatile oil, the proportion of which 
yielded by the drug varies from 4 to 13 per cent. It is, (& 
as shown by Oglialoro, a mixture of an oil C,,H,,, boiling 
at 158°-163° C, (816°4°-325°4° F.), which is present in 
very small amount, and two oils of the formula C,,H,,, saggu 
boiling at 262°-265° C. (503:6°-509° F.). One of these — 
is strongly leevogyrate, and yields a crystallized compound, 
C,,H,,,.2HCI, melting at 118° C., while the other is less leevogyrate, and does not 
combine with HCl. 

The oil distilled from old cubebs on cooling at length deposits large transparent 
inodorous octohedra of camphor of cubebs, C,,H,, 2H,O. Another constituent of 
cubebs is cubebin. This is an inodorous substance, crystallizing in small needles or 
scales, melting at 125° C. (257° F-.), having a bitter taste in alcoholic solution; it 
dissolves freely in boiling alcohol, but deposits on cooling, and is abundantly soluble 
in chloroform. Its composition, according to Weidel (1877), is C,,H,,O,. Fused 
with caustic potash it yields proto-catechuic acid. The resin extracted from cubebs 
consists of an indifferent portion, nearly 3 per cent., and of cubebic acid, amounting 
to about 1 per cent. (Pharmacographia, 2d ed., p. 587.) 

By practical trial Bernatzike has satisfied himself that the peculiar virtues of 
cubebs, as a remedy in gonorrheea, depend not on the cubebin or the volatile oil, but 
on the cubebie acid. (See Am. Journ. of Med. Sct., Oct. 1867, p. 534.) Accord- 
ing to MM. Capitaine and Soubeiran, cubebin is best obtained by expressing cubebs 
from which the oil has been distilled, preparing with them an alcoholic extract, 
treating this with a solution of potassa, washing the residue with water, and puri- 
fying it by repeated crystallizations in alcohol. It bears a close resemblance to 
piperine, but materially differs from it in composition, as it contains no nitrogen. 
(Journ. de Pharm., xxv. 355.) In the officinal oleoresin of cubebs a deposit takes 
place consisting chiefly of cubebin, which may be obtained by washing the deposit 
with a small quantity of cold alcohol to remove adhering resin and oil, and then 
dissolving repeatedly in boiling alcohol, and crystallizing until the product is white. 
The volatile oil is officinal. (See Oleum Cubebx.) When the ethereal extract of 
cubebs is deprived of its volatile oil by evaporation on a water-bath, and of cubebin 
and wax by deposition, a soft resin is left, the cubebic acid of Bernatzike, in which, 
according to Mr. F. V. Heydenreich, who experimented with it as a physiological 
agent, the diuretic properties reside; the cubebin being without apparent effect, 
and the volatile oil, though stimulant and carminative, having no diuretic action. 
The soft resin, which was of the consistence of honey, of a dark olive-green color, 
and some remaining odor of cubebs, when taken in the dose of ten grains every 
two hours, for six hours, acted as a laxative, and gave the urine a peculiar odor, 
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without increasing its quantity; but in the dose of a drachm, once repeated at an 
interval of three hours, while it produced the same effects as the smaller dose, con- 
siderably augmented the urine. In still larger doses it produced decided irritation 
of the urinary passages. (A. J. P., Jan. 1868.) Mr. Heydenreich’s experiments 
are confirmatory of Bernatzike’s conclusion as to the peculiar active principles of 
cubebs. Cubebs gradually deteriorate by age, and in powder become rapidly weaker, 
in consequence of the escape of their volatile oil. They should be kept whole, and 
pulverized when dispensed. The powder is said to be sometimes adulterated with 
that of pimento. 

Medical Properties and Uses. Cubebs are generally stimulant, with a special 
direction to the urinary organs. In considerable quantities they excite the circula- 
tion, increase the heat of the body, and sometimes occasion headache and giddiness. 
At the same time they frequently produce an augmented flow of the urine, to which 
they impart a peculiar odor. Among their effects are also occasionally nausea and 
moderate purging; and they are said to cause a sense of coolness in the rectum 
during the passage of the faeces. We have no evidence that they were known to 
the ancients. They were probably first brought into Kurope by the Arabians, and 
were formerly employed for similar purposes with black pepper; but they were found 
much less powerful and fell into disuse. In India they have long been used in 
gonorrhoea and gleet, and as a grateful stomachic and carminative in disorders of the 
digestive organs, and are at present very frequently given both in this country and 
in Kurope in gonorrhea, after the subsidence of the first active inflammatory symp- 
toms. They have been given also in leucorrheea, cystirrhoea, the urethritis of women 
and female children, abscess of the prostate gland, piles, chronic bronchial inflam- 
mation, and, with great asserted advantage, in connection with copaiba, in pseudo- 
membranous croup, and diphtheritic affections of the fauces. In connection with 
copaiba they have been especially recommended in affections of the neck of the 
bladder and the prostatic portion of the urethra. They are best administered 
in powder, of which the dose in gonorrhoea is from one to three drachms (3°9- 
11:65 Gm.) three or four times a day. For other affections, the dose is some- 
times reduced to ten grains (0°65 Gm.). The volatile oil may be substituted, in 
the dose of ten or twelve drops (0°6—0°72 C.c.), suspended in water by means of 
sugar; though, if the experiments of Bernatzike and Heydenreich are to be relied 
on, the oil is much less efficient than the soft resin as a remedy in gonorrhoea, and 
in diseases of the urinary passages generally. An ethereal extract is directed by the 
U. 8. Pharmacoposia, and considerably used; and, as it contains the soft resin or 
cubebic acid, it is no doubt a very efficient preparation. (See Oleoresina Cubebe.) 
An infusion, made in the proportion of an ounce of cubebs to a pint of water, has 
been employed as an injection in discharges from the vagina, with asserted advantage. 

Of. Prep. Extractum Cubebee Fluidum, U7. S.; Oleoresina Cubebx, U.S; Oleum 
Cubebze ; Tinctura Cubebee. 


CUPRI ACETAS. U.S. Acetate of Copper. 

Cu (C2 H3 O2)2. He O§ 199°2. (CU'PRI A-CE’TAS, ) Cu O, C4 Hg 03. HO; 99°6, 

Crystallized Verdigris, Crystals of Venus; Verdet, Cristaux de Vénus, Fr.; Essigsaures Kupfer, @. 

This salt is now substituted for the impure subacetate of copper, formerly offi- 
cinal. It may be prepared by dissolving verdigris in acetic acid, or by precipitating 
a concentrated solution of acetate of lead with sulphate of copper. It is the nor- 
mal cupric acetate, as distinguished from the other basic salts. 

Properties. ‘“ Deep green, prismatic crystals, yielding a bright green powder, 
efflorescent on exposure -to air, odorless, having a nauseating, metallic taste and 
an acid reaction. Soluble in 15 parts of water and in 135 parts of alcohol at 15° 
C. (59° F.), in five parts of boiling water and in 14 parts of boiling alcohol. When 
heated above 100° OC, (212° F.), the salt loses its water of crystallization, and at a 
temperature above 200° ©. (392° F.), it is gradually decomposed. The aqueous 
solution of the salt has a bluish green color, which is rendered deep blue by an ex- 
cess of ammonia. On heating the salt with sulphuric acid, acetous vapors are 
evolved. If the aqueous solution of the salt be treated with hydrosulphuric acid 
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until all the copper is precipitated, the filtrate should leave no residue on evaporation 
(alkalies, alkaline earths and iron). If the aqueous solution be heated to boiling 
with solution of soda in excess, it will yield a filtrate which should not be clouded by 
hydrosulphuric acid (abs. of lead, zinc).” U.S. As its source is principally ver- 
digris, it will be proper to consider this now. 

VERDIGRIS (Jmpure Subacetate of Copper, U.S. 1870; Aerugo, P.G.; Viride 
Aris, Subacetas cupricus; Verdigris ; Atrugo, Lat.; Acetate de Cuivre brut, Vert- 
de-gris, Acétate basique de Cuivre, Verd-et-gris, Fr. ; Griinspan, Spangriin, Busisches 
essigsaures Kupfer (Kupferoxyd), G.; Verde rame, It.; Cardenillo, Sp.) is pre- 
pared in large quantities in the south of France, more particularly in the neighbor- 
hood of Montpellier. It is also manufactured in Great Britain and Sweden. In 
France the process is conducted in the following manner. Sheets of copper are 
stratified with the residue of the grape after the expression of the juice in making 
wine, and are allowed to remain in this state for a month or six weeks. At the end 
of this time the plates are found coated with a considerable quantity of verdigris. 
This is scraped off, and the plates are then replaced as at first, to be further acted 
on. The scrapings thus obtained form a paste, which is afterwards well beaten with 
wooden mallets, and packed in oblong leathern sacks, about ten inches in length by 
eight in breadth, in which it is dried in the sun, until the loaf of verdigris, as it is 
called, attains the proper degree of hardness. The rationale of the process is easily 
understood. The juice of the grape refuse undergoes the acetous fermentation, and 
the acetic acid attacking the copper forms the subacetate. In England a purer 
verdigris is prepared by alternating copper plates with pieces of woollen cloth, 
steeped in pyroligneous acid. 

Verdigris comes to this country exclusively from France, being imported princi- 
pally from Bordeaux and Marseilles. The leathern packages in which it is put up, 
called sacks of verdigris, weigh generally from twenty-five to thirty pounds, and 
arrive in casks, each containing from thirty to forty sacks. 

Properties. Verdigris isin masses of a pale green color, and composed of a mul- 
titude of minute silky crystals. Sometimes, however, it occurs of a bright blue color. 
Its taste is coppery. It is insoluble in alcohol, and, by the action of water, a por- 
tion of it is resolved into the neutral acetate which dissolves, and the trisacetate which 
remains behind in the form of a dark green powder, gradually becoming black. It 
is hence evident that, when verdigris is prepared by levigation with water, it is 
altered in its nature. When verdigris is acted on by sulphuric acid, it is decomposed, 
vapors of acetic acid being evolved, easily recognized by their vinegar odor. It is 
soluble almost entirely in ammonia, and dissolves in hydrochloric and dilute sulphuric 
acid, with the exception of impurities, which should not exceed 5 per cent. When 
of good quality, it has a lively green color, is free from black or white spots, and is 
dry and difficult to break. The green rust, called in popular language verdigris, 
which copper vesselg are apt to contract when not kept clean, is a carbonate of cop- 
per, and should not be confounded with true verdigris. 

Composition. Verdigris, apart from its impurities, is a variable mixture of the 
basic acetates of copper. The blue variety has approximately the composition 
(0,H,0,),Cu,Cu(OH), + 5H,0. When treated with water it is gradually decom- 
posed into two parts according to the reaction: 3(Cu(O,H,0,),, Cu(OH), = 
Cu(0,H,0,), + 2Cu(OH), and 2Cu(C,H,0,), + Cu(OH),. The latter of these 
products constitutes the green variety of verdigris. (Fliickiger, Pharm. Chem., 

. 758.) 
i Medical Properties. The local and general action of verdigris upon the animal 
economy and the treatment of its poisoning are the same as those of the sulphate of 
copper. It is never used internally.* 


%* Linimentum ruginis, Mel Eqyptiacum. This is a very old preparation, formerly recognized 
as officinal in Great Britain. The following is the process for it given in the old London Phar- 
macopeia. ‘Take of Verdigris (Subacetate of Copper), in powder, an ounce ; Vinegar seven fluid- 
ounces ; Honey fourteen ounces. Dissolve the Verdigris in the Vinegar, and strain through linen ; 
then gradually add the Honey, and boil down to a proper consistence.” The ounces used here are 
troyounces. It sometimes happens during the boiling of the acetic solution of the verdigris, that a 
red deposit rapidly forms, consisting of the red or suboxide of copper (cuprous oxide); and that 
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CUPRI SULPHAS. U.S., Br. Sulphate of Copper. 
Cu SO. 5H2 O53 249°2. (CU'/PRI SUL'PHAS.) Cu 0, SOs. 5HO; 124°6, 


“May be obtained by heating sulphuric acid and copper together, dissolving the 
soluble product in hot water, and evaporating the solution until crystallization takes 
place on cooling.” Br. 

Cuprum Sulfuricum Purum, P.@.; Sulfas Cupricus, Cuprum Vitriolatum ; Blue Vitriol, Roman 
Vitriol, Blue Stone; Sulfate de Cuivre, Vitriol bleu, Couperose bleu, F’.; Schwefelsaures Kupfer, 
Kupfervitriol, Blauervitriol, Blauer Galitzenstein, @.; Rame solfato, Vitriolo di Rame, /¢.; Sulfato 
de Cobre, Vitriolo azul, Sp. . ; : ; 

Preparation, etc. Sulphate of copper occasionally exists in nature, in solution 
in the water which flows through copper-mines. In this case the salt is procured by 
merely evaporating the waters which naturally contain it. Another method of ob- 
taining it is to roast the native sulphide in a reverberatory furnace, whereby it is 
made to pass, by absorbing oxygen, into the state of sulphate. The roasted mass is 
lixiviated, and the solution obtained evaporated that crystals may form. ‘The salt, 
procured by either of these methods, contains a little ferric sulphate, from which it 
may be freed by adding either an excess of cuprous oxide, which precipitates the 
sesquioxide of iron, or recently precipitated subcarbonate of copper, which causes the 
deposition of the iron asa carbonate. (A. J. P., xxxiv.507.) A third method con- 
sists in wetting, and then sprinkling with sulphur, sheets of copper, which are next 
heated to redness, and while hot plunged into water. ‘The same operation is repeated 
until the sheets are entirely corroded. At first a sulphide of the metal is formed, which, 
by the action of heat and air, gradually passes into the state of sulphate, This is 
dissolved by the water, and obtained in crystals by evaporation. A fourth method 
is to dissolve copper scales to saturation in sulphuric acid, contained in a wooden 
vessel, lined with sheet lead. The scales consist of metallic copper, mixed with oxide, 
and are produced in the process for annealing sheet copper. Sometimes sulphate of 
copper is obtained in pursuing one of the methods for separating silver from gold. 
The silver is dissolved by boiling the alloy in sulphuric acid. The sulphate of silver 
formed is then decomposed by the immersion of copper plates in its solution, with 
the exfect of forming sulphate of copper and precipitating the silver. 

In the U. S. Pharmacopeia, sulphate of copper is presumed to be obtained 
pure from the manufacturer; the British suggests the method in which it may be 
prepared, without entering into the details of the process. 

Properties. Sulphate of copper has a rich deep blue color, and a strong metallic 
styptic taste. It reddens vegetable blues, and crystallizes in “large, translucent, 
deep blue, triclinic crystals, efflorescent, odorless, having a nauseous, metallic taste and 
an acid reaction. Soluble in 2°6 parts of water at 15° C. (59° F.), in 0°5 part of 
boiling water, and insoluble in alcohol. When heated to 100° C. (212° F.), the 
salt gradually loses 28-9 per cent. of its weight. At a temperature of about 230° 
©. (446° F.) it becomes anhydrous, and at a red heat it is decomposed, evolving 
sulphurous vapors and finally leaving black cupric oxide. The aqueous solution of 
the salt has a pale blue color, which is rendered deep blue by an excess of ammonia. 
With test-solution of chloride of barium it yields a white precipitate insoluble in 
hydrochloric acid. If a little hydrochloric and some diluted sulphuric acid be added 
to a 5 per cent. aqueous solution of the salt, and this be treated with hydrosulphuric 
acid until the copper is completely precipitated, the filtrate should leave no residue 
on evaporation (foreign metals, alkalies, and alkaline earths). U.S. When heated, 
sulphate of copper first melts in its water of crystallization, and then dries and be- 
comes white. -If the heat be increased, it next undergoes the igneous fusion, and 
finally, at a high temperature, loses its acid, cupric oxide being left. Four of the 


at the end of the process, little or none of the metallic salt remains in the preparation. This 
happens especially when granular honey is employed. (Harley, P. J. Tr., xi. 357.) The change is 
owing to the decomposition of the cupric oxide by the grape sugar of the honey, converting it into 
cuprous oxide. The inference is that, in making the preparation, so as to fulfil the objects of the 
original prescription, simple syrup should be used. It was formerly employed, either undiluted, 
or mixed with some mild ointment, to destroy fungous granulations, or to repress their growth. 
In the latter state, it acts as a stimulant to flabby, indolent, and ill-conditioned ulcers: and, largely 
diluted with water, it has been used as a gargle in venereal ulcerations of the mouth and throat, 
It is sometimes also applied undiluted, by means of a camel’s-hair brush. 
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molecules of water of crystallization can be driven off at 100° C. (212° F.); but 
the fifth only goes off at a temperature of from 220° ©. (428° F.) to 240° ©. 
(464° F'.), when the anhydrous salt remains. Potassa, soda, and ammonia throw 
down from it a bluish white precipitate of hydrated cupric oxide, which is imme- 
diately dissolved by an excess of the last-mentioned alkali, forming a rich deep blue 
solution, called agua sappharina. It is decomposed by the alkaline carbonates, 
and by borax, acetate and subacetate of lead, acetate of iron, nitrate of silver, cor- 
rosive chloride of mercury, tartrate of potassium, and chloride of calcium; and it 
is precipitated by all astringent vegetable infusions. If it becomes very green on the 
surface by the action of the air, it contains sesquioxide of iron. This oxide may 
also be detected by ammonia, which will throw it down along with the oxide of 
copper, without taking it up when added in excess. When sulphate of copper is 
obtained from the dipping liquid of manufacturers of brass or German silver ware, 
it is always contaminated with sulphate of zinc, as pointed out by Mr. S. Piesse. 
This liquid is at first a mixture of sulphuric and nitric acids, but becomes, at last, 
nearly saturated with copper. When zinc is present in sulphate of copper, it will 
be taken up by solution of potassa, added in excess, from which it may be thrown 
down, in white flocks, by a solution of bicarbonated alkali. 

Medical Properties and Uses. Sulphate of copper is irritant or mildly escha- 
rotic; and when in dilute solution, stimulant and astringent. At one time it was 
given in epilepsy and other nervous diseases; but at present it is never used inter- 
nally, except for its influence upon the gastro-intestinal mucous membrane. In 
chronic diarrhoea with ulceration it is often a useful remedy. In doses of 5 grains 
it acts as a powerful, prompt emetic, without causing general depression or much 
nausea ; hence it is preferred in narcotic poisoning, to dislodge false membrane or 
foreign bodies from the Jarynx and cesophagus, and for other similar purposes. Exter- 
nally it is employed in solution as a stimulant to ill-conditioned ulcers, as an escharotic 
for destroying warts, fungous granulations, and callous edges, and as a styptic to bleed- 
ing surfaces. It is found, in not a few instances, to promote the cicatrization of ulcers, 
and is not unfrequently employed, with that view, as a wash for chancres. The 
preparation called cuprum aluminatum (lapis divinus—pierre divine) is made, accord- 
ing to the French Codex, by mixing, in powder, three ounces, each, of sulphate of 
copper, nitrate of potassium, and alum, heating the mixture in a crucible, so as to 
produce watery fusion, then mixing in a drachm of powdered camphor, and, finally, 
pouring out the whole on an oiled stone to congeal. The mass, when cold, is broken 
into pieces, and kept in a well-stopped bottle. It is often desirable to employ sul- 
phate of copper, as a caustic, in the form of pencil. Its tendency to effloresce in- 
terferes with its use in this way in the pure state. M. Llovet recommends for the 
purpose a mixture of one part of potassa-alum and two of sulphate of copper, which 
are to be first powdered, and then gradually melted together in a porcelain vessel, 
and poured into moulds made of bronze. ( Gaz. des Hép., Juillet 28,1863.) Another 
mode of preparing pencils of sulphate of copper is to rub briskly together four parts 
of that salt and one of borax, and to mould the plastic mass which results into the 
desired form. (A. J. P., March, 1864, p. 106.) The best form is that of an elon- 
gated cone, made by selecting suitable crystals, and turning them in a lathe until 
the desired form is secured; or they may be made by filing the crystals into nearly 
the proper shape, and finishing with sand-paper. 

The dose of sulphate of copper, as an astringent or tonic, is a quarter of a grain 
(0-016 Gm.), gradually increased ; as an emetic, five grains (0:13-0:33 Gm.), repeated 
in fifteen minutes if necessary, but oftener than once. As a stimulant wash, the 
solution may be made of the strength of two, four, or eight grains to the fluid- 
ounce of water. Orfila cautions against giving large doses of this salt as an emetic 
in cases of poisoning; as it is apt, from its poisonous effects, to increase the mischief 
when not expelled by vomiting. Upon the whole, such is the activity of sulphate 
of copper, that it should always be exhibited with caution. For its effects as a 
poison, see Cuprum. 
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CUPRUM. Br. Copper. 

Cu; 63°2. | (cU’/PRUM.) Cu; 31°6. 

“ Fine Copper wire, about No. 25.” Br. 

Cupreum Filum; Fil de Cuivre, Cuivre, F'r.; Kupfer, Kupferdraht, G.; Rame, /t.; Cobre, Sp. 

This metal is very generally diffused in nature, and exists principally in four 
states: as native copper, as an oxide, as a sulphide, and asa salt. Its principal 
native salts are the sulphate, carbonate, arseniate, and phosphate. In the United 
States it occurs in various localities, but especially in the neighborhood of Lake Su- 
perior and in East Tennessee. The principal copper-mines of Kurope are those of 
the Pyrenees in France, Cornwall in England, and Fahlun in Sweden. 

Properties. Copper is a brilliant, sonorous metal, of a reddish color, and very 
ductile, malleable, and tenacious. It has a slightly nauseous taste, and emits a dis- 
agreeable smell when rubbed. Its texture is granular, and its fracture hackly. Its 
sp. gr. is 8-92 to 8:95, and its fusing point 1398° C. (2538° F.) according to Daniell, 
being intermediate between the fusing points of silver and gold. Its atomic weight 
is 63-5, or, according to other determinations, 63:2. Exposed to the air it under- 
goesaslight tarnish. Its combinations are numerous and important. With oxygen 
it forms two well-characterized oxides, a red suboxide, better known as cuprous oxide, 
Cu,O, and a black oxide, known as cupric oxide, CuO. While a cuprous chloride, 
iodide, and sulphide are known, it is the cupric oxide chiefly that unites with the 
common acids to form cupric salts. With metals copper forms numerous alloys, of 
which that with zine, called brass, and that with tin, called broaze, are the most 
useful. 

Characteristics. Copper is recognized by its color, and the effects of tests on the 
solution of its nitrate. This solution, with potassa, soda, and ammonia, yields a blue 
precipitate, soluble in excess of the latter alkali, with which it forms a deep azure 
blue liquid. Ferrocyanide of potassium occasions a brown precipitate of ferrocyanide 
of copper; andabright plate of iron, immersed in the solution, immediately becomes 
covered with a film of metallic copper. The ferrocyanide of potassium is a very del- 
icate test for minute portions of copper in solution. Another test, proposed by M. 
Verguin, is to precipitate the copper in the metallic state on platinum by electro- 
chemical action. For this purpose a drop of the liquid to be examined is placed 
on a slip of platinum foil, and a slip of bright iron is brought in contact with the 
_platinum and the liquid. If copper be present it will be instantly precipitated on 
the surface of the platinum. 

Action on the Animal Economy. Copper, in its pure state, is perfectly inert, but 
in combination it is highly deleterious. Nevertheless a minute portion of the metal 
has been found in the human body. According to Millon, copper, when it exists in 
the blood, is, like the iron, attached to the red corpuscles. To bring the copper into 
a state favorable for ready detection, he advises that the blood, as it escapes from 
a vein, be received in about three times its bulk of water, and the mixture poured 
into a bottle of chlorine and agitated. The whole, upon being rapidly filtered, fur- 
nishes a liquid in which copper is readily detected. Wackenroder found copper in 
the blood of man, but does not consider it a constant and normal constituent. He 
also detected this metal in the blood of domestic animals living on a mixed diet, but 
not in their blood when nourished on vegetable food only. ( Chem. Graz., May 1, 1854.) 
It has been found in the feathers of certain birds, as of a grass-green paroquet from 
Australia, which is said to frequent districts of the country where copper is found. 
(Lbid., Oct. 24, 1873, p. 212.) The soluble combinations of copper, when taken 
in poisonous doses, produce a coppery taste in the mouth; nausea and vomiting; 
violent pain in the stomach and bowels; frequent black and bloody stools; small, 
irregular, sharp, and frequent pulse; faintings; burning thirst; difficulty of breath- 
ing; cold sweats; paucity of urine, and burning pain in voiding it; violent head- 
ache; cramps, convulsions, and finally death. The best antidote is the ferrocya- 
nide of potassium, given freely, which forms, with the poison, the very insoluble 
ferrocyanide of copper. Soap and alkalies are also antidotal. Before the antidote 
can be procured, large quantities should be given of milk, and white of eggs mixed 
with water, which act favorably by forming the caseate and albuminate of copper; 
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but these compounds should be evacuated as soon as possible by vomiting and purg. 
ing. Should vomiting not take place, the stomach-pump may be employed. The 
symptoms of slow poisoning by copper are, according to Dr. Corrigan, of Dublin, a 
cachectic appearance, emaciation, loss of muscular strength, colicky pains, cough 
without physical signs, and retraction of the gum, with a persistent purple edge, 
quite distinct from the blue edge produced by lead. (Braithwaite’s Retrospect, Am. 
ed.,xxx.303.) But there is much doubt whether these symptoms can be produced 
by the metal. (See H. C. Wood’s Therapeutics.) 

Dr. Horsley has detected sulphate of copper in bread and flour used in London, 
and presumes that it was added with the view of improving the appearance of the 
flour. (Chem. News, No. 63, p. 111, and No. 65, p. 142.) 

In medico-legal examinations, where cupreous poisoning is suspected, Orfila recom- 
mends that the viscera be boiled in distilled water for an hour, and that the matter 
obtained by evaporating the filtered decoction to dryness be carbonized by nitric 
acid. The carbonized product will contain the copper. By proceeding in this way, 
there is no risk of obtaining the copper which may happen to pre-exist in the animal 
tissues. This method of search is preferable to that of examining the contents of 
the stomach and intestines, from which copper may be absent ; while it may have 
penetrated the different organs by absorption, especially the abdominal viscera. 

Vessels of copper which are not coated with tin should not be used in pharma- 
ceutical or culinary operations; for, although the metal uncombined is inert, yet 
the risk is great that the vessels may be acted on and a poisonous salt formed. 

The British Pharmacopeeia uses copper in preparing Spiritus AAtheris Nitrosi. 


The only officinal preparations of copper are Cupri Acetas, U7. S.; Cupri Sulphas, 
Ua S85 Br. 


CUSPARLZ CORTEX. Br. Cusparia Bark. 
(CUS-PA/RI-H COR/TEX.) 
“The bark of Galipea Cusparia.” Br. (Nat. Ord. Rutacee.) 


Angustura, U.S. 1870; Angusture, Fr.; Angusturarinde, G.; Corteccia dell’ Angustura, /t.; 
Corteza de Angostura, Sp. 


This bark was formerly officinal in the U. S. Pharmacopeeia of 1870 under the 
name of Angustura, but it was dropped at the last revision. 

The subject of Angustura bark, in its botanical relations, has been involved in 
some confusion. The drug was at first supposed to be derived from a species of 
Magnolia, and was referred by some to Magnolia glauca of this country. Humboldt 
and Bonpland were the first to throw light upou its true source. When at Angos- 
tura, a South American city on the Orinoco, they received specimens of the foliage 
of the plant from which the bark was obtained; and afterwards believed that they 
had found the same plant in a tree growing in the vicinity of Cumana. This latter 
they had the opportunity of personally inspecting, aud were therefore enabled to 
describe accurately. Unable to attach it to any known genus, they erected it into 
a new one with the title of Cusparia, a name of Indian origin, to which they added 
the specific appellation of febrifuga. On their authority, Cusparia febrifuga was 
generally believed to be the true source of the medicine, and was recognized as such 
by the London College. A specimen having in the mean time been sent by them 
to Willdenow, the name of Bonplandia was imposed on the new genus by that cele- 
brated botanist; and it was subsequently adopted by Humboldt and Bonpland them- 
selves, in their great work on equinoctial plants. Hence the title of Bonplandia 
trifoliata, by which the tree is described in many works on Materia Medica. De 
Candolle, however, having found in the description all the characters of the genus 
Galipea of Aublet, rejected both these titles, and substituted that of Galipea Cus- 
paria, which was adopted by the London College, and has been retained in the British 
Pharmacopeeia. But, after all these commutations, it appears from the researches 
of Dr. Hancock, who resided for several months in the country of the Angustura 
bark tree, that it is doubtful whether the plant described by Humboldt and Bonpland 
is that which yields the medicine, and is not another species of the same genus. 
Among other striking differences between them is that of their size; the tree de- 
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scribed by Humboldt and Bonpland being at least sixty feet high, while that from 
which the bark is obtained is never more than twenty feet. Hancock proposed for 
the latter the title of Galipea officinalis, which was adopted in the U. 8. P. 1870. 

Gen. Ch. Corolla inferior, irregular, four or five cleft, hypocrateriform. Stamens 
four; two sterile. Loudon’s Encye. 

Galipea officinalis. Hancock, Zrans. Lond. Medico-Bot. Soc.—Galipea Cus- 
paria. St. Hilaire, B. & 7.43. This is a small tree, irregularly branched, rising 
to the medium height of twelve or fifteen feet, with an erect stem from three to 
five inches in diameter, and covered with a smooth gray bark. The leaves are 
alternate, petiolate, and composed of three leaflets, which are oblong, pointed at 
each extremity, from six to ten inches in length, from two to four in breadth, 
and supported upon the common petiole by short leaf-stalks. They are very smooth 
and glossy, of a vivid green color, marked occasionally with small whitish round 
spots, and when fresh, of a strong odor resembling that of tobacco. The flowers 
are numerous, white, arranged in axillary and terminal peduncled racemes, and of 
a peculiar unpleasant odor. The fruit consists of five bivalve capsules, of which 
two or three are commonly abortive. ‘The seeds, two of which are contained in 
each capsule, one often abortive, are round, black, and of the size of a pea. The 
tree grows abundantly on the mountains of Carony, between the 7th and 8th degrees 
of N. latitude, and is well known in the missions, near the Orinoco, upwards of 200 
miles from the ocean. It flourishes at the height of from six hundred to one thou- 
sand feet above the level of the sea. Its elegant white blossoms, which appear in 
vast profusion in August and September, add greatly to the beauty of the scenery. 

The bark is generally brought from the West Indies, packed in casks; but, according 
to Mr. Brande, the original package, as it comes from Angostura, consists pf the 
leaves of a species of palm, surrounded by a net-work of sticks. 

Properties. ‘The pieces are of various lengths, for the most part slightly curved, 
rarely quilled, sometimes nearly flat, from half a line to a line or more in thickness, 
pared away towards the edges, covered externally with a light yellowish gray or whitish 
wrinkled epidermis, easily scraped by the nail, and internally of a yellowish fawn color. 
They are very fragile, breaking with a short, resinous fracture, and yield, on being 
pulverized, a pale yellow powder; but when macerated for a short time in water, 
swell up to two or three times their original thickness and become soft and tenacious, 
and may be cut into strips with scissors. The cut surface usually exhibits under the 
microscope numerous white points or minute lines. Br. Oxalate of calcium raphides 
are abundant in the bark, but the most characteristic peculiarity are numerous cells, 
a little larger than the other parenchymatous cells and completely filled with oil or 
a yellowish resin.* The smell of Angustura bark is peculiar and disagreeable when 
fresh, but becomes fainter with age; the taste is bitter and slightly aromatic, leaving 
a sense of pungency at the end of the tongue. According to Fischer, it contains 
volatile oil, bitter extractive, a hard and bitter resin, a soft resin, a substance analo- 
gous to caoutchouc, gum, lignin, and various salts. The volatile oil, which may be 
obtained by distillation with water, is of a pale yellowish color, lighter than water, 
of an acrid taste, and with the odor of the bark. Its formula is given as C,,H,,0 . 
by Dr. C. Herzog, who states that its boiling point is 266-1° C. (511° F.), probably 
one of the highest of the volatile oils. (Chem. Gaz., May 15,1858.) Cusparin is 
the name given by Saladin to a principle, deposited in tetrahedral crystals, when an 
infusion of the bark is treated with absolute alcohol, at common temperatures, and 
allowed to evaporate spontaneously. It is neutral, fusible at a gentle heat, by which 
it loses 23:09 per cent. of its weight, soluble in 200 parts of cold and 100 parts of 
boiling water, soluble in the concentrated acids and in the alkalies, and precipitated 
by the infusion of galls. (Journ. de Pharm., xxii. 662.) Herzog was unable to isolate 
this principle. The virtues of the bark reside in the volatile oil and bitter constituent, 
and are extracted by water and alcohol. 

Dr. A. T. Thomson states that precipitates are produced with the infusion by the 
solutions of sulphate of iron, tartrate of antimony and potassium, sulphate of copper, 
acetate and subacetate of lead, bichloride of mercury, nitrate of silver, and pure 

* For an elaborate microscopical study of the bark, see Journ. de Pharm., xxviii. 230. 
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potassa; by nitric and sulphuric acids; and by the infusions of galls and yellow cin- 
chona; but how far these substances are medicinally incompatible with the bark, it 
would be difficult to determine. 

FatsE ANGustTuRA. Under this title, European writers describe a bark which 
was introduced on the continent mixed with true Angustura bark, and, being pos- 
sessed of poisonous properties, produced in some instances unpleasant effects, when 
dispensed by mistake for that medicine. It is distinguished by its greater thickness, 
hardness, weight, and compactness; by its resinous fracture; by the appearance of 
its epidermis, which is sometimes covered with a ferruginous efflorescence, sometimes 
is yellowish gray, and marked with prominent white spots; by the brownish color 
and smoothness of its internal surface, which is not, like that of the genuine bark, 
separable into laminze; by the white slightly yellow powder which it yields; by its 
total want of odor, and its intense tenacious bitterness. When steeped in water, it 
does not become soft, like the true Angustura. Analyzed by Pelletier and Caventou, 
it was found to contain a peculiar alkaline principle which they called brucine, and 
upon which its poisonous operation depends. (See Nua Vomica.) In consequence 
of the presence of this principle, a drop of nitric acid upon the internal surface of 
the bark produces a deep red spot. The same acid, applied to the external surface, 
renders it emerald-green. In true Angustura bark, a dull red color is produced by 
the acid on both surfaces. The false Angustura was at first supposed to be derived 
from Brucea antidysenterica, but at present is ascribed to Strychnos Nux Vomica, 
the bark of which, according to Dr. O’Shaughnessy, exactly corresponds with the 
description of false Angustura, and like it contains brucia. 

Brazilian Angustura Bark, the product of Esenbeckia febrifuga, consists of 
slightly curved pieces 8 to 10 inches long, about 7, of an inch in thickness, of a 
persistently bitter taste. The outer surface is usually ashen gray, and always 
marked with longitudinal red or black spots on a yellow ground; the inner surface 
is reddish, with paler, distinct, elongated fibres. On maceration the bark does not 
swell. (Oberlin and Schlagdenhauffen, Journ. de Pharm., xxviii. 242.) 

Medical Properties and Uses. Angustura bark had been long used by the 
natives of the countries where it grows, before it became known elsewhere. From 
the continent its employment extended to the West Indies, where it acquired con- 
siderable reputation, and about eighty years since it was introduced into Kurope. 
Its operation is that of a stimulant tonic. In large doses it also evacuates the 
stomach and bowels, and is often employed for this purpose in South America. It 
is said to be peculiarly efficacious in bilious diarrhoeas and dysenteries, and has been 
recommended in dyspepsia and other diseases requiring a tonic treatment. The tes- 
timony, however, of practitioners in Europe and the United States is not strongly 
in its favor; and it is probably better adapted to tropical diseases than to those of 
temperate climates. Hancock employed it extensively in the malignant bilious in- 
termittent fevers, dysenteries, and dropsies of Angustura and Demerara, and speaks 
in strong terms of its efficacy in these complaints. He used it in the form of fer- 
mented infusion, as recommended hy the native practitioners. 

It may be given in powder, infusion, tincture, or extract. The dose in substance 
is from ten to thirty grains (0°65-1:95 Gm.). In larger quantities it 1s apt to pro- 
duce nausea. From five to fifteen grains (0°33-1 Gm.) is the dose of the extract, 
which, however, according to Dr. Hancock, is inferior to the powder or infusion. 
To obviate nausea, it is frequently combined with aromatics. 


Off. Prep. Infusum Cusparize, Br. 
CYDONIUM. U.S. Cydonium. [Quince Seed. ] 


(CY-DO/NI-UM.) 
“The seed of Cydonia vulgaris. Persoon. (Nat. Ord. Rosaceze, Pomew.)” U.S. 
Semen Cydonizx, P.@.; Semences (Pépins) des Coing, Semences de Coing, /r.; Quittenkerne, 


Quittensamen, @.; Semi di Cotogno, /t.; Semiente de Membrillo, Sp. : 
The quince-tree has been separated from the genus Pyrus, and erected into a new 


one called Cydonia, which differs in the circumstance that the cells of its fruit con- 


tain many seeds, instead of two only as in Pyrus. 
33 
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Gen. Ch. Calyx five-parted, with leafy divisions. Apple closed, many-seeded. 


Testa roucilaginous. Loudon’s Hncye. 

Cydonia vulgaris. Persoon, Enchir. ii. 40.—Pyrus Cydonia. Willd. Sp. Plant. 
ii. 1020; Woodv. Med. Bot. p. 505, t. 182. The common quince-tree is character- 
ized as a species by its downy deciduous leaves. It is supposed to be a native of 
Crete, but grows wild in Austria, on the banks of the Danube. It is abundantly 
cultivated in this country. The fruit is about the size of a pear, yellow, downy, of 
an agreeable odor, and a rough, astringent, acidulous taste; and in each of its five 
cells contains from eight to fourteen seeds. Though not eaten raw, it forms a very 
pleasant confection ; and a syrup prepared from it may be used as a grateful addition 
to drinks in sickness, especially in looseness of the bowels, which it is supposed to 
restrain by its astringency. The seeds are the officinal portion. 

They are ovate, angled, reddish brown externally, white within, inodorous, and 
nearly insipid, being slightly bitter when long chewed. Their coriaceous envelope 
abounds in mucilage, which is extracted by boiling water. “ About a quarter of 
an inch (6 mm.) long, oval or oblong, triangularly compressed, brown, covered with 
a whitish, mucilaginous epithelium, causing the seeds of each cell to adhere. With 
water the seeds swell up, and form a mucilaginous mass. The unbroken seeds have 
an insipid taste.” U. S. Two drachms of the seeds will render a pint of water thick 
and ropy. (A.J. P., 1876, p. 35.) It has been proposed to evaporate the decoction 
to dryness, and powder the residue. Three grains of this powder form a sufficiently 
consistent mucilage with an ounce of water. According to M. Garot, one part com- 
municates to a thousand parts of water a semi-syrupy consistence, (Journ. de 
~ Pharm., 3e sér., iii. 298.) Dr. Pereira considers the mucilage as peculiar, and pro- 
poses to call it cydonin. It differs from arabin in not yielding a precipitate with 
silicate of potassium, and from bassorin and cerasin in being soluble in water both 
hot and cold. ‘Tollens and Kirchner (Ann. d. Chemie, clxxv. 205-226) assign to 
it the formula C,,H,,O,,, regarding it as a compound of gum, O,,H,,O,,, and cellu- 
lose, O,H,,0,, less one molecule of water. 

Medical Properties, etc. Quince mucilage may be used for the same purposes 
as other mucilaginous liquids. It is preferred as a local application in conjunctival 
ophthalmia, but in this country is less used than the infusion of sassafras pith. 

Off. Prep. Mucilago Cydonii, U.S. 


CYPRIPEDIUM. U.S. Cypripedium. [Ladies’ Slipper. ] 


(QYP-RI-PE!DI-UM.) 


‘The rhizome and rootlets of Cypripedium pubescens, Willdenow, and of Cypri- 
pedium parviflorum, Salisbury. (Nat. Ord. Orchidacex.)” U. S. 

Rhizoma Cypripedii; Ladies’ Slipper Root; Racine de Cypripéde jaune, Valeriane améri- 
caine, f’r.; Gelbfrauenschuh-Wurzel, G. ; 

Gen. Ch. Sepals spreading; the two anterior generally united into one under the 
lip. Petals similar but usually narrower, spreading. Jip a large inflated sac, some- 
what slipper-shaped. Column short, three-lobed ; the lateral lobes bearing an anther 
under each, the middle dilated and petal-like. Gray. 

Under the common name of ladies’ slipper, or moccasin plant, several species of 
Cypripedium inhabit the woods in different parts of the United States. They are 
small plants, with large, many-nerved, plaited leaves, sheathing at the base, and large 
often beautiful flowers, of a shape not unlike the Indian moccasin, whence they de- 
rive one of their common names. Their generic name of Cypripedium (Kézprc, 
Venus, and zdd:ov, sock) had a similar origin. Several of them have been used by 
American physicians, the root being the part employed. Dr. R. P. Stevens, of 
Ceres, Pennsylvania, says of them, that he has found the ( spectabile and C. acaule, 
especially when growing in dark swamps, to be possessed of narcotic properties, and 
to be less safe than the C. parviflorum, which is gently stimulant with a tendency 
to the nervous system, and is quite equal to valerian. He has employed it advan- 
tageously in hysteria, and in the pains of the joints following scarlet fever. (NV. Y. 
Journ. of Med., iv. 359.) Dr. E. Ives considers C. pubescens, spectabile, and humile 
identical in their effects, but C. pubescens the most powerful. (Trans. of Amer. 
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Med. Assoc., iii. 312.) The roots of the two species C. pubescens and C. parvi- 
jlorum are indiscriminately kept in the shops and sold by the same name. 

Cypripedium pubescens. Willd. Sp. Plant. iv. 142. The yellow ladies’ slipper, 
as this plant is called from the color of its flowers, has a simple often flexuous, pubes- 
cent, leafy stem, from one to two feet high. The leaves are pubescent, ovate-lanceo- 
late, acuminate, narrowing at the base, about four or five inches long by two in 
breadth, alternate, sessile, and sheathing. ‘The flower is usually solitary and ter- 
minal; with four divisions of the perianth, the two outer cohering nearly to the 
apex, the inner longer, narrower, undulatory or twisted, and the lip an inch or two 
in length, swelling sac-like, and of a yellow color. The fruit is an oblong capsule, 
tapering at each end, recurved, pubescent, and peduncled. The plant is indigenous, 
growing abundantly in rich, moist woods throughout the United States. 

Cypripedium parviflorum. (Salisbury.) Common Ladies’ Slipper. Small- 
flowered Ladies’ Slipper. This isa perennial plant with a leafy stem, a foot or two 
in height, and comparatively small yellowish green flowers, appearing in May. The 
specific character of the flower, which is that also of the plant, is, that the lobe of 
the style is triangular and acute; the outer petals are oblong-ovate and acuminate ; 
the inner linear and contorted ; the lips shorter than the petals and compressed. 
This species grows extensively through the United States south of the Potomac, 
east and west of the Alleghanies, and in several of the Northern States, particularly 
New York, Michigan, Connecticut, and Vermont. In Pennsylvania, especially near 
Philadelphia, it does not appear to prevail, and it is not mentioned in Darlington’s 
Flora Cestrica as among the plants of Chester County. ; 

The root, in both species, is the officinal portion. This consists of a rhizome, 
from two to four inches long, with numerous rootlets attached. ‘ Horizontal, bent, 
four inches (10 cm.) or less, long; about one-eighth of an inch (3 mm.) thick ; on 
the upper side beset with numerous, circular, cup-shaped scars; closely covered be- 
low with simple, wiry rootlets varying from four to twenty inches (10 to 50 cm.) 
in length ; brittle, dark brown, or orange brown; fracture short, white; odor faint 
but heavy; taste sweetish, bitter and somewhat pungent.” U. S. Prof. Maisch 
gives a distinctive description of the roots of the two species, of which the following 
is a condensed account. Of C. pubescens the rhizome is almost horizontal, in its 
ereatest length nearly four inches, slightly bent with a shallow downward curve, 
from ¢ to 3, of an inch thick, with numerous deeply concave scars left by the stems, 
having fully the width of the rhizome. The rootlets are numerous, several inches 
in length, sometimes even nine inches or more, about 4, of an inch thick, without 
branches, somewhat undulate, and, though attached to the rhizome on all sides, are 
abruptly turned downward, owing to its horizontal position in the ground. Their 
color is yellowish brown, becoming much darker on drying, which causes longitudinal 
wrinkles. The cortical part of both species is colored blue by iodine. The rhizome 
of C. parviflorum is altogether different from the former, being bent nearly at right 
angles, three or four times, each section about ¢ of an inch long; and the whole 
iength, while only about two inches in a straight line, from end to end, is yet actually 
three inches along the course of the rhizome. This is about ¢ of an inch thick, and 
has stem-scars, about the same in width, with about three in each bend. The rootlets, 
which are attached to all sides of the rhizome, are numerous, four to six inches long, 
less undular than those of C. pubescens, and of a brighter color, being a decided 
orange brown when fresh, and changing little on drying. (A. J. P., 1872, p. 297.) 

The roots of the Cypripedia are sometimes mixed, as brought into the market, with 
those of Hydrastis Canadensis, from the plants occasionally growing in close con- 
tiguity. (See Hydrastis.) Roots of seneka have also been noticed in specimens of 
Cypripedium ; but there can be no difficulty in distinguishing them. 

Properties. Cypripedium has a somewhat aromatic odor which diminishes by 
time, and a bitter, sweetish, peculiar, and in the end somewhat pungent taste. It 
yields its virtues to water and alcohol. The root has been analyzed by Mr. Henry 
C. Blair, who found it to contain a volatile oil, a volatile acid, tannic and gallic acids, 
two resins, gum, glucose, starch, and lignin. (A. J. P., 1866, p. 494.) The so- 


called eclectics prepare what they improperly call eypripedin by precipitating with 
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water a concentrated tincture of the root. The substance thus obtained is complex, 
and has no claim to the name given it, which ought to be reserved for the active 
principle when discovered. It is probable that the virtues of the root reside in a 
volatile oil and bitter principle. 

Medical Uses. Cypripedium appears to be a gentle nervous stimulant or anti- 
spasmodic, and has been used for the same purposes as valerian, though less powerful. 
Dr. E. Ives, of New Haven, Conn., has employed the remedy in a variety of nerv- 
ous diseases with advantage, and has known it even to cure epilepsy. The other 
complaints mentioned by him are hypochondriasis, neuralgia, and morbid sensitive- 
ness of the nervous system generally, and especially of the eye. The medicine may 
be used in powder, infusion, or tincture. The dose of the powder given by Dr. Ives 
was fifteen grains (1 Gm.) three times a day. The oleoresin, obtained by precipi- 
tating the tincture, has been given in doses varying from half a grain to three 
grains (0:03-0:20 Gm.). 

Off. Prep. Eixtractum Cypripedii Fluidum, WS. 


DECOCTA. Decoctions. 
(DE-COC'TA.) 

Décoctions, Fr.; Abkochungen, G. 

Decoctions are solutions of vegetable principles, obtained by bottling the substances 
‘containing these principles in water. Vegetables generally yield their soluble ingre- 
dients more readily, and in larger proportion, to water maintained at the point of 
ebullition, than to the same liquid at a lower temperature. Hence decoction is occa- 
sionally preferred to infusion as a mode of extracting the virtues of plants, when the 
call for the remedy is urgent, and the greatest possible activity in the preparation 1s 
desirable. The process should be conducted in a covered vessel, so as to confine the 
vapor over the surface of the liquid, and thus prevent the access of atmospheric air, 
which sometimes exerts an injurious agency upon the active principle. The boiling, 
moreover, should not, as a general rule, be long continued ; as the ingredients of the 
vegetable are apt to react on each other, and thus lose, to a greater or less extent, their 
original character. The substance submitted to decoction should if dry be either pow- 
dered or well bruised, if fresh, should be sliced, so that it may present an extensive 
surface to the action of the solvent; and previous maceration for some time in water 
is occasionally useful by overcoming the cohesion of the vegetable fibre. Should the 
physician not happen to prescribe this preliminary comminution, the pharmacist should 
not omit it. 

All vegetable substances are not proper objects for decoction. In many, the active 
principle is volatile at a boiling heat, in others, it undergoes some change unfavorable 
to its activity, and in a third set is associated with inefficient or nauseous principles, 
which, though insoluble or but slightly soluble in cool water, are abundantly extracted 
by that liquid at the boiling temperature, and thus encumber, if they do not positively 
injure, the preparation. In all these instances, infusion is preferable to decoction. 
Besides, by the latter process, more matter is often dissolved than the water can retain, 
so that upon cooling a precipitation takes place, and the liquid is rendered turbid, 
and this constitutes the greatest objection to this class of preparations. When the 
active principle is thus dissolved in excess, the decoction should always be strained 
while hot; so that the matter which separates on cooling may be mixed again with 
the fluid by agitation at the time of administering the remedy. 

In compound decoctions, the ingredients may be advantageously added at different 
periods of the process, according to the length of boiling requisite for extracting their 
virtues ; and, should one of them owe its activity to a volatile principle, the proper 
plan is, at the close of the process, to pour upon it the boiling decoction, and allow 
the liquor to cool in a covered vessel. 

As a general rule, glass or earthenware vessels should be preferred ; as those made 
of metal are sometimes corroded by the ingredients of the decoction, which thus be- 
come contaminated. Vessels of clean cast-iron or common tin, or of block tin, are 
preferable to those of copper, brass, or zinc ; but iron pots should not be used when 
astringent vegetables are concerned. 
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Decoctions, from the mutual reaction of their constituents, as well as from the in- 
fluence of the air, are apt to spoil in a short time. Hence they should be prepared 
only when wanted for use, and should not be kept, in warm weather, for a longer 
period than forty-eight hours. 

The tendency of modern medicine and pharmacy has been decidedly against the 
employment of decoctions ; the nauseous taste, bulky dose, repulsive appearance, and 
non-permanent character have been powerful reasons for causing their retirement, 
whilst the use of tinctures and fluid extracts has largely increased. In the recent re- 
vision of the U.S. Pharmacopeeia the number of officinal decoctions was reduced to 
two, and a general formula appended for the guidance of the pharmacist, as follows. 

General Formula for Decoctions. ‘An ordinary Decoction, the strength of 
which is not directed by the physician, nor specified by the Pharmacopeeia, shall be 
prepared by the following formula: Take of the Substance, coarsely comminuted, 
ten parts ; Water, a sufficient quantity, To make one hundred parts. Put the Sub- 
stance into a suitable vessel, provided with a cover, pour upon it one hundred (100) 
parts of cold Water, cover it well, and boil for fifteen minutes; then let it cool to 
about 45° ©. (113° F.), strain the liquid, and pass through the strainer enough cold 
Water to make the product weight one hundred (100) parts. 

“Caution. The strength of Decoctions of energetic or powerful substances should 
be specially prescribed by the physician.” U.S. The decoctions which were offi- 
cinal in 1870 but dropped at the last revision are: Decoction of Pipsissewa, Yellow 
Cinchona, Red Cinchona, Dogwood, Bittersweet, Logwood, Barley, Oak Bark, 
Seneka, and Uva Ursi. With the exception of decoction of barley, these were all 
made by boiling a troyounce of the drug with a pint of water for fifteen minutes, 
straining, and adding sufficient water through the strainer to make the decoction 
measure a pint. If the physician orders a decoction of either of the above now, 
without specifying the strength, it must be made by the general formula, which 
will make the new decoctions about one and a half times as strong as the decoctions 


on di, 3. b. 1870. 


DECOCTUM ALOES COMPOSITUM. Br. Compound Decoction of 
Aloes. 
(DE-COC/TUM AL/Q-Eg CQM-POg'I-TUM.) 

Tisane (Décocté) d’Aloés composée, Fr.; Zusammengesetztes Aloedecoct, G. 

“ Take of Extract of Socotrine Aloes one hundred and twenty grains ; Myrrh, 
Saffron, of each, ninety grains; Carbonate of Potash sixty grains; Extract of 
Liquorice one ounce [avoirdupois]; Compound Tincture of Cardamoms eight jluid- 
ounces ; Distilled Water a sufficiency. Reduce the Extract of Aloes and Myrrh to 
coarse powder, and put them together with the Carbonate of Potash and Extract of 
Liquorice into a suitable covered vessel with a pint [Imperial measure] of Distilled 
Water ; boil gently for five minutes, then add the Saffron. Let the vessel with its 
contents cool, then add the Tincture of Cardamoms, and, covering the vessel closely, 
allow the ingredients to macerate for two hours; finally strain through flannel, pour- 
ing as much Distilled Water over the contents of the strainer as will make the 
strained product measure thirty fluidounces.” Br. 

This is essentially the former process of the British Colleges. The direction is 
properly given to rub the aloes, myrrh, and carbonate of potassium together before 
the addition of the other ingredients. The effect of the alkaline carbonate is, by 
combining with the resin of the myrrh, and the insoluble portion (apotheme of Ber- 
zelius) of the aloes, to render them more soluble in water, while the liquorice assists 
in the suspension of the portion not actually dissolved: The tincture of cardamom is 
useful not only by its cordial property, but also by preventing spontaneous decompo- 
sition. This decoction is said not to filter clear when first made, but, if kept for 
some time, to deposit insoluble matter, and then to become bright and clear on fil- 
tering. (P. J. Tr., xiv. 491.) 

Long boiling impairs the purgative property of aloes; and the same effect is 
thought to be produced, to a certain extent, by the alkalies, which certainly qualify 
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its operation, and render it less apt to irritate the rectum. This decoction, therefore, 
is milder as a cathartic than aloes itself: it is also more tonic and cordial, from the 
presence of the myrrh, saffron, and cardamom, and derives antacid properties from 
the carbonate of potassium. It is given as a gentle cathartic, tonic, and emmena- 
gogue, and is especially useful in dyspepsia, habitual constipation, and those compli- 
cated cases in which suppressed or retained menstruation is connected with enfeebled 
digestion and a languid state of the bowels. The dose is from a half to two fluid- 
ounces (15-60 C.c.). The decoction should not be combined in prescription with 
acids, acidulous salts, or other bodies incompatible with the alkaline carbonate. 


DECOCTUM CETRARIZ. U.S., Br. Decoction of Cetraria. Decoc- 
tion of Iceland Moss. 
(DE-COC/TUM CE-TRA/RI-Z.) 

Tisane (Décocté) de Lichen d’Islande, F’r.; Islandisch-Moos-Absud (Decoct), @. 

“ Cetraria, five parts [or one ounce av.]; Water, a sufficient quantity, To make 
one hundred parts [or twenty fluidounces]. Cover the Cetraria, in a suitable 
vessel, with forty parts [or half a pint] of cold Water, express after half an hour, and 
throw away the liquid. Then boil the Cetraria with one hundred parts [or twenty 
fluidounces] of Water for half an hour, strain, and add enough cold Water, through 
the strainer, to make the product weigh one hundred parts [or measure twenty fluid- 
ounces].” U.S. 

“Take of Iceland Moss one ounce [avoirdupois]; Distilled Water one pint [Im- 
perial measure]. Wash the Moss in cold water, to remove impurities; boil it with 
the Distilled Water for ten minutes in a covered vessel, and strain, with gentle press- 
ure, while hot; then pour Distilled Water over the contents of the strainer until 
the strained product measures a pint [Imp. meas.].” Br. 

This is one of the two decoctions retained in the present U.S. Pharmacopeeia. It 
is stronger than the one officinal in 1870. At present there is 5 per cent. of Iceland 
moss used in the preparation, where there was formerly but about 3 per cent. It is 
now of the same strength as the British. 

The directions of the U.S. Pharmacopeeia of 1850 were to boil half an ounce of 
the Moss with a pint and a half of Water down to a pint, and to strain with com- 
pression ; and this process is preferable when the object is to extract not only the 
bitter principle, but also the whole of the demulcent and nutritive matter. As the 
bitter principle is dissolved along with the starch-like matter of the moss, this decoc- 
tion unites an unpleasant flavor to its demulcent properties; but the plan which has 
been proposed of first extracting the bitterness by maceration in water, or a very weak 
solution of an alkaline carbonate, and afterwards preparing the decoction, is inadmis- 
sible; as the peculiar virtues which distinguish the medicine from the ordinary 
demulcents are thus entirely lost. (See Cetraria.) A pint (472 C.c.) of the decoction 
may be taken during the day.* 


DECOCTUM CINCHONZE FLAV Z&. Br. Decoction of Yellow Bark. 
(DE-COC/TUM CIN-CHO/NH FLA/V&,) 
Decoctum Chine Regie; Tisane (Décocté) de Quinquina jaune, Fr.; Kénigschina-Absud, @. 
“Take of Yellow-Cinchona Bark, in coarse powder, one ounce and a quarter 
[avoirdupois]; Distilled Water one pint [Imperial measure]. Boil for ten minutes 
in a covered vessel. Strain the decoction, when cold, and pour as much distilled 
water over the contents of the strainer as will make the strained product measure 
one pint [Imp. meas.].” Br.t 


* Decoctum Chimaphile. U.S. 1870. Decoction of Pipsissewa. ‘Take of Pipsissewa, bruised, a 
troyounce ; Water a sufficient quantity. Boil the Pipsissewa in a pint of Water for fifteen minutes, 
strain, and add sufficient Water, through the strainer, to make the decoction measure a pint.” U.S. 
1870. This decoction is in every way inferior to the fluid extract. One pint (472 C.c.) of it may be 
given in the course of twenty-four hours. 

+ Decoctum Cinchone Flave. U.S. 1870. Decoction of Yellow Cinchona. “Take of Yellow Cin- 
chona, bruised, a troyounce ; Water a sufficient quantity. Boil the Yellow Cinchona in a pint of 
Water for fifteen minutes, strain, and add sufficient Water, through the strainer, to make the decoc- 
tion measure a pint.” U.S. 1870. 
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DECOCTUM GRANATI RADICIS. Br. Decoction of Pomegranate 
Root. 
(DE-COU’'TUM GRA-NA/TI RA-DI/CIs.) 

Decoctum Corticis Radicis Granati; Tisane (Décocté) d’Kcorce de Ja Racine de Grenadier, Fr.; 
Granatwurzel-Rinden-Absud, G. 

“Take of Pomegranate Root Bark, sliced, two ounces [avoirdupois]; Distilled 
Water ¢wo pints [Imperial measure]. Boil down to a pint [Imp. meas.], and strain, 
making the strained product up toa pint [Imp. meas. ], if necessary, by pouring dis- 
tilled water over the contents of the strainer.” Br. 

For the uses and dose of this decoction, see Granati Radicis Cortex. 


DECOCTUM HAMATOXYLI. Br. Decoction of Logwood. 
(DE-COO/TUM H#-MA-TOX! Y-LI—hé-mg-tok'si-li.) 

Tisane (Décocté) de Bois de Campéche, Fr.; Blauholz-Absud, G. 

“Take of Logwood, in chips, one ounce [avoirdupois]; Cinnamon, iu coarse pow- 
der, sixty grains; Distilled Water one pint [Imperial measure]. Boil the Logwood 
in the Water for ten minutes in a covered vessel, adding the Cinnamon towards the 
end. Strain the decoction, and pour as much distilled water over the contents of 
the strainer as will make the strained product measure a pint [Imp. meas.].” br. 

We prefer the old U. 8. formula, which ordered an ounce of the logwood to be 
boiled with two pints down to a pint, and doubt much whether the wood is exhausted 
by a boiling of ten or fifteen minutes. The cinnamon of the Br. formula is in gen- 
eral a very suitable addition ; but there might be circumstances under which it would 
be better omitted ; and in this case, as in others, any addition to the simple decoction 
might be left to the judgment of the prescriber. 

This is an excellent astringent in diarrhoea, particularly in that form of it which 
succeeds the cholera infantum of this climate, or occurs as an original complaint in 
children during summer. The dose for an adult is two fluidounces (60 C.c.), for a 
child about two years old, two or three fluidrachms (7:5-11-25 C.c.), repeated sev- 
eral times a day. A little bruised cinnamon may often be added with advantage at 
the end of the bojling, as directed in the British process. 


DECOCTUM HORDEI. Br. Decoction of Barley. 
(DE-COC'TUM HOR’DE-I,) 

Tisane d’Orge perlé, Fr.; Gerstenschleim, @. 

“Take of Pearl Barley two ounces [avoirdupois]; Distilled Water one pint and a 
half [Imperial measure]. Wash the Barley in cold water, and reject the washings ; 
boil the washed barley with the Distilled Water for twenty minutes, in a covered 
vessel, and strain.” Br. 

Barley water, as this decoction is usually called, is much employed as a nutritive 


Decoctum Cinchone Rubre. U.S. 1870. Decoction of Red Cinchona. Decoction of Red Bark. 
“Take of Red Cinchona, bruised, a troyounce ; Water a sufficient quantity. Boil the Red Cinchona 
in a pint of Water for fifteen minutes, strain, and add sufficient Water, through the strainer, to 
make the decoction measure a pint.” U.S. 1870. 

These decoctions have been very appropriately dropped from the Pharmacopeeia. Although 
capable, no doubt, of impressing the system, they are very ineligible preparations. 

The dose of the decoction is two fluidounces (60 C.c.), to be repeated more or less frequently 
according to circumstances. Two drachms of orange peel, added to the decoction while still boiling 
hot, improve its flavor, and render it more acceptable to the stomach. 

Decoctum Cornts Floride. U. 8. 1870. Decoction of Dogwood. ‘Take of Dogwood, bruised, 
a troyounce; Water a sufficient quantity. Boil the Dogwood in a pint of Water for fifteen minutes, 
strain, and add sufficient Water, through the strainer, to make the decoction measure a pint.” U.S. 
1870. This decoction has been proposed as a substitute for that of Peruvian bark; but, though 
possessed of analogous properties, it is much inferior in efficacy, and is not likely to be extensively 
employed so long as the Peruvian tonic is attainable. The dose is two fluidounces (60 C.c.). 

Decoctum Duleamare. U.S. 1870. Decoction of Bittersweet. “Take of Bittersweet, bruised, 
a troyounce; Water a sufficient quantity. Boil the Bittersweet in a pint of Water for fifteen min- 
utes, strain, and add sufficient Water, through the strainer, to make the decoction measure a pint.” 
U. §. 1870. This is a good preparation of bittersweet if it is absolutely necessary to use an aque- 
ous menstruum. The properties and uses of this decoction may be found under the head of Dulca- 
mara. The dose is from one to two fluidounces (30-60 C.c.) three or four times a day, or more 
frequently. 
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drink in febrile and inflammatory complaints, and, from the total absence of irri- 
tating properties, is peculiarly adapted to cases in which the gastric or intestinal 
mucous membrane is inflamed. As the stomach of those for whom it is directed is 
often exceedingly delicate, and apt to revolt against anything having the slightest 
unpleasantness of flavor, it is important that the decoction should be properly made; 
and, though the office of preparing it generally falls to nurses, yet the introduction 
of the process into the Pharmacopceeia is not without advantage; as a formula is 
thus ever before the physician, by which he may give his directions, with the cer- 
tainty, if obeyed, of naving a good preparation. The object of the washing with cold 
water, is completely to remove any mustiness, or other disagreeable flavor, which 
the barley may have acquired from exposure. 


DECOCTUM PAPAVERIS. Br. Decoction of Poppies. 
(DE-COC/TUM PA-PA!VE-RIS,) 

Tisane de Pavot, Fr.; Mohnkapseln-Absud, @. 

“Take of Poppy Capsules, bruised, two ounces [avoirdupois]; Distilled Water a 
pint and a half [Imperial measure]. Boil for ten minutes in a covered vessel, then 
strain, and pour as much distilled water over the contents of the strainer as will 
make the strained product measure a pint [Imp. meas.].” Br. 

This decoction is used as an anodyne fomentation in painful tumors, and in super- 
ficial cutaneous inflammation or excoriation. It is recommended not to reject the 
seeds,-as their oil, suspended in the water by the mucilage of the capsules, adds to 
the emollient virtues of the preparation. 


DECOCTUM PAREIRA. Br. Decoction of Pareira. 
(DE-COC/TUM PA-REI/RH—pa-ra'ré, ) 

Tisane de Pareira Brava, Fr.; Pareirawurzel-Absud, Grieswurzel-Absud, G. 

“Take of Pareira Root, sliced, one ounce and a half [avoirdupois]; Distilled 
Water one pint [Imperial measure]. Boil for fifteen minutes in a covered vessel, 
then strain, and pour as much distilled water over the contents of the strainer as 
will make the strained product measure a pint [Imp. meas.].” Br. ; 

This is apt to remain turbid after straining, but, if allowed to stand, gradually de- 
posits insoluble matter, and then can be filtered perfectly clear. (P. J. T7., xiv. 491.) 
The dose is from one to two fluidounces three or four times a day. 


DECOCTUM QUERCUS. Br. Decoction of Oak Bark. 
(DE-COC/TUM QUER!/CUS—kwér'kis, ) 

Tisane (Décocté) d’Kcorce de Chéne, F’.; Hichenrinden-Absud, G. 

“Take of Oak Bark [bark of Quercus pedunculata], bruised, one ounce and a 
quarter [avoirdupois]; Distilled Water one pint [Imperial measure]. Boil for ten 
minutes in a covered vessel, then strain and pour as much distilled water over the 
contents of the strainer as will make the strained product measure a pint [Imp. 
meas. |.” Br.* 

This decoction contains the tannin, bitter principle, and gallic acid of oak bark. 
It affords precipitates with the decoction of Peruvian bark and other substances 
containing vegetable alkaloids, with solution of gelatin, and with most metallic salts, 
particularly those of iron. Alkaline solutions diminish or destroy its astringency. 
[ts uses have been already detailed. The dose is two fluidounces (60 C.c.), fre- 
quently repeated. 


DECOCTUM SARSE. Br. Decoction of Sarsaparilla. 
(DE-COC/TUM SAR/SAi—siir'sé.) 
Tisane de Salsepareille, /r.; Sarsaparilla-Absud, @. 
“Take of Jamaica Sarsaparilla, cut transversely, tvo ounces and a half [avoirdu- 


* Decoctum Quercis Albe. U.S. 1870. Decoction of White-oak Bark. “Take of White-oak 
Bark, bruised, a troyounce ; Water a sufficient quantity. Boil the White-oak Bark in a pint of 
Water for fifteen minutes, strain, and add sufficient Water, through the strainer, to make the de- 
coction measure a pint.” U.S. 1870. 
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pois]; Boiling Distilled Water one pint and a half [Imperial measure]. Digest 
the Sarsaparilla in the Water for an hour; boil for ten minutes in a covered vessel, 
cool, and strain, pouring distilled water, if required, over the contents of the strainer, 
or otherwise making the strained product measure a pint [Imp. meas.].” Br. 

An idea was long entertained that the virtues of sarsaparilla resided in its fecula, 
the extraction of which was, therefore, the main object of the decoction. Hence the 
Jong boiling formerly ordered by the London and Edinburgh Colleges. But this 
opinion is now admitted to have been erroneous. The activity of the root is believed 
to depend upon one or more acrid principles, soluble to a certain extent in water, 
cold or hot, and either volatilized, or rendered inert by chemical change, at the tem- 
perature of 100° C. (212° F.). This fact appears to be demonstrated by the experi- 
ments of Pope,* Hancock,} Soubeiran,{ Beral, and others. Soubeiran macerated 
one portion of bruised sarsaparilla in cold water for twenty-four hours; infused an- 
other portion in boiling water, and digested with a moderate heat for two hours; 
boiled a third portion bruised, and a fourth unbruised, in water for two hours; and 
in each instance used the same relative quantities. Testing these various prepara- 
tions by the taste, he found the cold and hot infusions scarcely different in this 
respect; and both possessed of a stronger odor and more acrid taste than the 
decoctions, of which that prepared with the bruised root was the strongest. From 
these facts the inference is obvious, that the best method of imparting the virtues 
of sarsaparilla to water is either by cold or hot infusion. Digestion for some hours 
in water maintained at a temperature of 82:2° C. (180° F.), or somewhat less, in a 
covered vessel, has strong testimony in its favor. Percolation in a displacement 
apparatus, if properly conducted, is a convenient and no doubt efficient mode of 
exhausting the root, so far as water will effect that object. Decoction is the worst 
method; and the longer it is continued, the weaker will be the preparation. For 
these reasons the decoction of sarsaparilla has not been officinal in the U. 8. Pharma- 
copeeia since 1840. The unsplit root is ordered in the British Pharmacopeeia from 
the conviction, probably, that the internal amylaceous part is inert; but there can 
be no doubt that the drug yields its virtues more readily when well bruised or 
otherwise comminuted than in the natural state. Precipitates are produced by 
various substances with this decoction; but it has not been ascertained how far 
such substances interfere with its activity. Those which merely throw down the 
fecula do not injure the preparation. 

By this preparation it is possible to administer sarsaparilla in the form of decoction, 
without combination with other medicines, as in the Compound Decoction. 

The decoction of sarsaparilla may be administered in the dose of four or six fluid- 
ounces (120-180 C.c.) four times a day. 


DECOCTUM SARSAPARILLA. COMPOSITUM. U.S., Br. 
Compound Decoction of Sarsaparilla. 
(DE-COC/TUM SAR-SA-PA-RIL/LH COM-POs/I-TUM.) 

Decoctum Sarse Compositum, Br.; Tisane (Apozéme) sudorifique, Décocté de Salsepareille 
composé, Fr.; Zusammengesetztes Sarsaparilla-Decoct, G. 

‘‘ Sarsaparilla, cut and bruised, ten parts [or five ounces av.]; Sassafras, in No. 
20 powder, two parts [or one ounce av.]; Guaiacum Wood, rasped, two parts [or 
one ounce ay.]; Glycyrrhiza, bruised, ¢wo parts [or one ounce av.]; Mezereum, cut 
and bruised, one part [or half an ounce av.]; Water, a sufficient quantity, To make 
one hundred parts [or three pints]. Boil the Sarsaparilla and Guaiacum Wood for 
half an hour in a suitable vessel with one hundred parts [or three pints] of Water; 
then add the Sassafras, Glycyrrhiza, and Mezereum, cover the vessel well and macer- 
ate for two hours; finally strain, and add enough cold Water, through the strainer, 
to make the product weigh one hundred parts [or measure three pints].” U.S. 

“Take of Jamaica Sarsaparilla, cut transversely, two ounces and a half ; Sassafras 

* Trans. of the Medico-Chirurg. Society of London, vol. xii. p. 344. 

+ Trans. of the Medico-Botan. Society of London, See also Journ. of the Phila. Coll. of Pharm., 
vol. i. p. 295. The observations of Dr. Hancock are entitled to much credit, as he practised long 


in South America, in the neighborhood of the best sarsaparilla regions. 
{ Journ. de Pharmacie, tom. xvi. p. 38. 
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Root, in chips, Guaiac Wood turnings, Fresh Liquorice Root, bruised, each a quar. 
ter of an ounce ; Mezereon Bark sixty grains ; Boiling Distilled Water one pint and 
a half [Imperial measure]. Digest the solid ingredients in the Water for an hour; 
then boil for ten minutes in a covered vessel ; cool and strain, pouring distilled water, 
if required, over the contents of the strainer, or otherwise making the strained prod 
uct measure a pint [Imp. meas.].” Br. The ounce employed in this process is the 
avoirdupois ounce. 

This decoction is an imitation of the celebrated Lisbon diet drink. The sarsa- 
parilla and mezereon are the active ingredients ; the guaiacum wood imparting scarcely . 
any of its virtues, and the sassafras and liquorice serving little other purpose than te 
communicate a pleasant flavor. An improvement was made in the present U.S. 
formula in directing the sassafras, glycyrrhiza, and mezereum to be added, after the 
boiling of the ligneous drugs has been completed. Compound Decoction of Sarsa- 
parilla now contains a little more sarsaparilla, sassafras, guaiacum wood, and glycyr- 
rhiza than the U. S. formula of 1870, but nearly double the quantity of mezereum : 
as the latter has been believed by many to be the only active substance in this weak 
preparation, the increase in quantity was judicious. 

If prepared with good sarsaparilla, and with a due regard to the practical rules 
which may now be considered as established, the decoction may be used with advan- 
tage as a gentle diaphoretic and alterative in secondary syphilis, either alone, or as 
an adjuvant toa mercurial course; also in certain scrofulous and other depraved con- 
ditions of the system, in chronic rheumatism, and in various obstinate cutaneous 
affections. The dose is from four to six fluidounces (120-180 C.c.) three or four times 
aday. The patient during its use should wear flannel next the skin, and avoid un- 
necessary exposure to changes of temperature.* 


DECOCTUM SCOPARII. Br. Decoction of Broom. 
(DE-COC'TUM SCQ-PA/RI-I.) 

Tisane de Genét a Balais, /'r.; Besenginster-Absud, G. 

“Take of Broom-tops, dried, one ounce [avoirdupois]; Distilled Water one pint 
{Imperial measure]. Boil for ten minutes in a covered vessel, then strain, and pour 
as much distilled water over the contents of the strainer as will make the strained 
product measure a pint [Imp. meas.].” Br. 

This decoction is a useful diuretic in dropsy. From half a pint to a pint (236—- 
472 C.c.) may be taken during the day, in doses of from two to four fluidounces 
(60-120 C.c.).f 


* The Decoction of Zittmann (Decoctum Zittmanni) is a preparation of Sarsaparilla much used 
in Germany, for similar purposes with our compound decoction of sarsaparilla; and, as it has at- 
tracted some attention in this country as a remedy in obstinate ulcerative affections, we give the 
formula of the German Pharmacopceia, which is generally followed in its preparation. Decoctum 
Sarsaparille Compositum Fortius, P.G. [Zittmann’s Stronger Decoction.] Stérkeres Zittmann’sches 
Decoct.—“ Take of sarsaparilla root, cut, one hundred parts; pour upon it common water, two 
thousand six hundred parts ; digest for twenty-four hours; then add of sugar powdered, alum 
powdered, each, six parts, and heat them in a covered vessel, in a steam bath, for three hours, 
stirring frequently, Towards the end of the boiling, add of anise bruised, fennel seed bruised, 
each, four parts ; senna cut, twenty-four parts ; liquorice root cut, twelve parts. Strain by ex- 
pression, and set aside for a short time, The clear decanted liquid should be two thousand five 
hundred parts. When not otherwise directed, a colature of two thousand five hundred grammes is 
divided into eight portions. 

“N.B.—When Decoctum Zitmanni is prescribed, it is prepared in a similar manner, except that 
to the sugar and alum are added of mild chloride of mercury, four parts ; cinnabar (red sulphide 
of mercury), one part, enclosed in a linen bag.” P. G. 

Decoctum Sarsaparille Compositum Mitius, P.G. [Zittmann’s Milder Decoction.] Milderes Zitt- 
mann’sches Decoct.—“ Take the residue of the stronger decoction and sarsaparilla root, cut, fi/ty 
parts ; pour upon them common water, two thousand six hundred parts, and expose to the heat 
of a steam bath for three hours in a covered vessel, stirring frequently. Towards the end of the 
operation add of lemon peel, cassia bark, small cardamoms, liquorice root, each, cut and bruised, 
three parts. Strain by expression, and set aside for.a short time. The clear decanted liquid should 
be two thousand five hundred parts. When not otherwise directed, a colature of two thousand 
five hundred grammes is divided into eight portions.” P. G. Mercury was detected by Wiggers 
in this decoction in very small proportion. It should not be prepared in metallic vessels, lest the 
mercurial in solution should be decomposed. The decoction may be drunk freely. 

T Decoctum Senege. U.S. 1870. Decoction of Seneka. “Take of Seneka, bruised, a troyounce; 
Water a sufficient quantity. Boil the Seneka in a pint of Water for fifteen minutes, strain, and add 
sufficient Water, through the strainer, to make the decoction measure a pint.” U.S. 1870. 
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DECOCTUM TARAXACI. Br. Decoction of Taraxacum. 
(DE-COO'TUM TA-RAX!A-CI—ta-rik!sa-si.) 

Tisane de Pissenlit, Fr.; Lowenzahnwurzel-Absud, G. 

“Take of Dried Dandelion Root, sliced and bruised, one ounce [avoirdupois] ; 
Distilled Water one pint [Imperial measure]. Boil for ten minutes in a covered 
vessel, then strain, and pour as much distilled water over the contents of the strainer 
as will make the strained product measure a pint [Imp. meas.].” Br. 

Dose, two fluidounces (60 C.c.) two or three times a day. (See Taraxacum.) 


DECOCTUM ULMI. Br. Decoction of Elm Bark. 
(DE-COC/TUM UL/MI.) 

Décocté d’Orme, Fr.; Ulmenrinden-Decoct, G. 

‘Take of Elm Bark, cut in small pieces, two and a half ounces [avoirdupois] ; 
Distilled Water one pint [Imperial measure]. Boil for ten minutes in a covered 
vessel, then strain, and pour as much distilled water over the contents of the strainer 
as will make the strained product measure a pint.” Br. 

Dose, from two to four fluidounces (60-120 C.c.). (See Udnws.)* 


DIGITALINUM. Br. Digitalin. 
(DIG-I-TA-LI'NUM.) 

Digitaline, Fr.; Digitalin, G. 

“Take of Digitalis Leaf, in coarse powder, forty ounces [avoirdupois]; Rectified 
Spirit, Distilled Water, Acetic Acid, Purified Animal Charcoal, Solution of Am- 
monia, Tannic Acid, Oxide of Lead in fine powder, Pure Ether, of each, a sufficiency. 
Digest the Digitalis with a gallon [Imperial measure] of the Spirit for twenty-four 
hours at a temperature of 120°; then put them into a percolator, and, when the 
tincture has ceased to drop, pour a gallon [Imp. meas.] of Spirit on the contents of 
the percolator, and allow it slowly to percolate through. Distil off the greater part 
of the Spirit from the tincture, and evaporate the remainder over a water-bath until 
the whole of the alcohol has been dissipated. Mix the residual extract with five 
[fluid]ounces of Distilled Water to which half an ounce [avoird.] of Acetic Acid has 
been previously added, and digest the solution thus formed with a quarter of an ounce 
of Purified Animal Charcoal ; then filter, and dilute the filtrate with Distilled Water 
until it measures a pint [Imp. meas.]. Add Solution of Ammonia nearly to neutral- 
ization, and afterwards add one hundred and sixty grains of Tannic Acid dissolved 
in three [fluid ounces of Distilled Water. Wash the precipitate that will be formed 
with a little Distilled Water ; mix it with a small quantity of the Spirit and a quar- 
ter of an ounce of the Oxide of Lead, and rub them together in a mortar. Place the 
mixture in a flask, and add to it four [fluid ounces of the Spirit ; raise the tempera- 
ture to 160°, and keep it at this heat for about an hour. Then add a quarter of an 
ounce of Purified Animal Charcoal ; put it on a filter, and from the filtrate carefully 
drive off the Spirit by the heat of a water-bath. Lastly, wash the residue repeat- 
edly with Pure Ether.” Br. There is now no doubt that the product obtained by 
this process is a complex one, containing considerable digitoxin, which is at present 
regarded as the most important and active principle. For this reason the process 
for digitalin was abandoned in the last revision of the U. 8. Pharm. 

Under the name of digiavin, there have long been in commerce two distinct sub- 
stances obtained from digitalis, both of them of the nature of extracts rather than of 
organic principles. The French digitalin was that originally prepared by Homolle. 


This is one of the decoctions in which experience has shown that long boiling impairs the activity 
of the medicine. It is customary to add to the seneka in decoction an equal weight of liquorice 
root, which serves to cover its taste, and in some measure to obtund its acrimony. The virtues 
and practical application of seneka will be treated of under Senega. The dose of the decoction 
is about two fluidounces (60 C.c.) three or four times a day, or a tablespoonful every two or three 
hours. 

* Decoctum Uve Ursi. U.S. 1870. Decoction of Uva Ursi. “Take of Uva Ursi a troyounce ; 
Water a sufficient quantity. Boil the Uva Ursi in a pint of Water for fifteen minutes, strain, and 
add sufficient Water, through the strainer, to make the decoction measure a pint.” U.S. 1870. 

The preparation contains the tannin, extractive, and gallic acid of the leaves. See Uva Urst. 
The dose is from one to two fluidounces (30-60 C.c.) three or four times a day. 
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It is a whitish powder, of a neutral reaction, soluble in 2000 parts of cold and in 
1000 parts of hot water. It is this digitalin which is now recognized by the British 
Pharmacopeia. The process officinal in U.S. P. 1870 does not differ greatly from 
that of the British above given. The so-called German digitalin is at once distin- 
guished from the French or officinal by being, in great part or entirely, freely solu- 
ble in water. According to the method of Walz (Husemann, Die Pflanzenstoffe, 
p- 900), it is prepared by extracting under pressure one part of digitalis with eight 
parts of alcohol, evaporating, digesting the residue with successive portions of water 
so long as they acquire a bitter taste, uniting the liquids, and treating them with 
litharge and acetate of lead until a portion filtered for testing is no longer precipi- 
tated by acetate of lead. Sulphuric acid is added to the filtrate to precipitate the 
lead, and, after filtration, neutralized with ammonia, and the liquid precipitated by 
tannic acid. The precipitate, having been well washed and pressed, is rubbed up 
with freshly precipitated oxide of lead, the mass boiled with alcohol, and, after the 
lead has been separated by precipitation with sulphuric acid, and most of the alcohol 
distilled off, the residue is allowed to slowly evaporate, the crude digitalin being left 
behind. 

Homolle and Quevenne believed digitalin to be composed of three substances, 
which they named digitalin, digitaline, and digitalose. The German digitalin Walz 
found to be composed of digitalin, digitaletin, digitaloin, digitalacrin, and digitalis 
fat. As there is no proof that these various principles are really distinct organic 
principles, the reader is referred to Husemann’s Pflanzenstoffe for an account of their 
methods of preparation and of. their qualities. 

In 1871, M. Nativelle, in conformity with the report of a commission of the French 
Academy, received the prize of Orfila for the discovery of the active principle of 
digitalis, which he had obtained in fine crystals. The method of preparation, as 
finally improved and modified by himself, and published in the Journ. de Pharm., 
xx. 1874, p. 81, and a process which has the advantage of being far shorter and 
more readily carried out, devised by M. Tanret (Zbid., Oct. 1875), will be found on 
p. 1143, 14th ed., U. 8S. Dispensatory. 

Crystallized digitalin occurs in granular radiating masses of acicular crystals, or 
in brilliant acicular crystals. The characteristic reactions of it are stated by Tanret 
to be, the yellowish green color which it strikes with hydrochloric acid; the brown 
or rose color, according to the amount of digitalin, developed by concentrated sul- 
phuric acid; and the violet color, which is produced in its solution in dilute sul- 
phuric acid when a drop of bromine-water or, better still, some of the vapor of 
bromine is added. According to Nativelle, it is insoluble in water, very soluble in 
chloroform, soluble in 12 parts of cold and in 6 parts of boiling alcohol of 90 per 
cent. When heated to 100° C. (212° F.), it softens and becomes elastic; heated 
on platinum foil, it fuses without coloring, and evaporates in white vapor. Solution 
of chloral dissolves it readily. Hydrochloric acid dissolves it with emerald-green 
color; sulphuric acid with green color, changing to clear red on treatment with 
bromine, but turning green again on addition of water. According to Fliickiger, it 
is also dissolved by warm concentrated phosphoric acid with intensely green color. 
The formula of Nativelle’s digitalin is C,,H,,O,,. Nativelle’s digitalin appears to be 
a glucoside, as diluted sulphuric acid decomposes it with the formation of digitaliretin 
and glucose. According to Ch. Blaquart (L’ Union Pharmaceutique, Nov. 1872), 
ten per cent. of it can readily be obtained from the crude drug. Besides digitalin, 
M. Nativelle obtained a crystallizable but inert substance, to which he gave the name 
of digitin. 

The relation of Nativelle’s crystallized digitalin to digitalis and the amorphous 
digitalin has given rise to considerable controversy. The French commission affirmed 
that it acted similarly to digitalin, but was much stronger. M. Gubler, M. Vulpian, 
and M. Blaquart have separately arrived at a different result from this; they found 
the crystallized digitalin no stronger—sometimes even weaker—than the amorphous 
French preparation. However this may be, it is plain that Nativelle’s digitalin 
cannot be the sole or even the chief principle of digitalis, since he found it in the 
residue left as exhausted and inert in the preparation of the officinal or French 
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digitalin. Further, there is abundant proof that the French digitalin is a powerful 
preparation, and, if it contain no crystallized digitalin, the latter is not the sole or 
even the chief active principle of digitalis. Dr. Roucher (Les Mondes, J uillet, 1872) 
affirms that Nativelle’s digitalin is a complex body, and O. Schmiedeberg (Archiv 
Jiir Exper. Pathologie und Pharmak., Bd. iii. p.19; P. J. Tr., 1875, p. 741) con- 
firms this. The latter author has examined the constitution of digitalis very care- 
fully, and found that there are four principles in it: digitonin, a substance allied 
to saponin, which constitutes the bulk of the German or soluble digitalin ; digitalin, 
which constitutes the greater part of the French or soluble digitalin; digitalein ; 
and digitoxin, the most active of all the substances. These principles readily break 
up into a number of derivatives; hence the various principles which have been 
obtained from digitalis by investigators. 

According to Schmiedeberg (doc. cit.), the digitalin of Nativelle is a mixture of 
digitalin with digitoxin, a second base. The pure digitalin, according to Schmie- 
deberg, forms soft, colorless, uncrystallizable granules. These are easily soluble in 
alcohol, slightly so in ether or chloroform, and almost insoluble in water. It isa 
glucoside, yielding glucose and digitaliretin. 

For the extraction of digitoxin Schmiedeberg precipitates the extract obtained 
with the 50 per cent. alcohol by the aid of lead acetate, evaporates the filtrate, and, 
washing the separated residue with weak soda solution, dries it and extracts with 
chloroform. 

Some yellowish matter is removed with benzin, and the crude digitoxin purified 
by crystallization from warm alcohol of 80 per cent., adding a little charcoal. The 
yellowish crystals so obtained must be washed with carbonate of soda, ether, or 
benzin, and then recrystallized from warm absolute alcohol containing a little chlo- 
roform. The formula of digitoxin, according to Schmiedeberg, is C,,H,,0,. It is 
not a glucoside, but in alcoholic solution it is decomposed by dilute acids, and then 
affords toxiresin, an uncrystallizable substance, which may easily be separated on 
account of its ready solubility in ether; it appears to be produced also if digitoxin 
is maintained for some time in the state of fusion at about 240° C. (464° F.). “ Toxi- 
resin proved to be a very powerful poison, acting energetically upon the heart and 
muscles of frogs. ‘The very specific action of foxglove is due not exclusively, how- 
ever, to digitoxin.”’ 

Kossmann (P. J. Tr. [3] 5, p. 545) prepared from digitalis leaves a soluble digi- 
talin, which he says is converted by dilute acids into insoluble digitalin and sugar. 
The insoluble digitalin then splits into digitaliretin and sugar. 

The above résumé of our present knowledge clearly shows that the chemistry of 
digitalis cannot be considered as settled; but it also clearly shows that the officinal 
digitalin does not represent digitalis. When it is further borne in mind that the 
digitalin of the drug-stores is always bought from large manufacturers, and that 
sometimes it is the French, sometimes the German preparation, and sometimes prob- 
ably something else, it is plain that the practitioner cannot rely upon it, and that 
the revisers of the Pharmacopeia acted wisely in omitting it. The dose of pow- 
dered digitalis is so small that it is readily contained in a small pill, and there is 
therefore no good reason for the use of the preparation under consideration. 

The dose of digitalinum should not, to begin with, exceed the fiftieth of a grain 
(00015 Gm.). 


DIGITALIS. U.S. Digitalis. [ Foxglove. | 
(DIG-I-TA’LIS.) 

“The leaves of Digitalis purpurea, Linné (Vat. Ord. Scrophulariaceze), collected 
from plants of the second year’s growth.” U.S. “The dried leaf of Digitalis pur- 
purea, Purple Foxglove. Collected from the wild indigenous plant, when about 
two-thirds of the flowers are expanded.” Br. 

Digitalis Folia, Br.; Digitalis Leaf; Folia Digitalis, P. G.; Digitalis Leaves, Foxglove Leaves, 
Feuilles de Digitale pourprée (de grande Digitale), Digitale pourprée, Doigtier, /r.; Purpurrother 
Fingerhut, Fingerhutkraut, G.; Digitale purpurea, /t.; Dedalera, Sp. 

Gen. Ch. Calyx five-parted. Corolla bell-shaped, five-cleft, ventricose. Capsule 
ovate, two-celled. Willd. 
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Digitalis purpurea. Willd. Sp. Plant. iii. 383; Woody. Med. Bot. p. 218, t. 78. 
The foxglove is a beautiful plant, with a biennial or perennial fibrous root, which, 
in the first year, sends forth large tufted leaves, and in the following summer, a single 
erect, downy, and leafy stem, rising from two to five feet, and terminating in an ele- 
gant spike of purple flowers. The lower leaves are ovate, pointed, about eight inches 
in length and three in breadth, and stand upon short, winged footstalks; the upper 
are alternate, sparse, and lanceolate; both are obtusely serrate, and have wrinkled 
velvety surfaces, of which the upper is of a fine deep green, the under paler and 
more downy. The flowers are numerous, and attached to the upper part of the stem 
by short peduncles, in such a manner as generally to hang down upon one side. At 
the base of each peduncle is a floral leaf, which is sessile, ovate, and pointed. The 
calyx is divided into five segments, of which the uppermost is narrower than the 
others. The corolla is monopetalous, bell-form, swelling on the lower side, irregularly 
divided at the margin into short obtuse lobes, and in shape and size not unlike the 
end of the finger of a glove, a circumstance which has suggested most of the names 
by which the plant is designated in different languages. Its mouth is guarded by long 
soft hairs. Externally, it is in general of a bright purple; internally, is sprinkled 
with black spots upon a white ground. There is a variety with white flowers. The 
filaments are white, curved, and surmounted by large yellow anthers. The style is 
simple, and supports a bifid stigma. The seeds are numerous, very small, grayish 
brown, and contained in a pyramidal two-celled capsule. 

The foxglove grows wild in the temperate parts of Hurope, where it flowers in the 
middle of summer. In this country it is cultivated both for ornament and for medical 
use. The leaves are the part generally employed. Much care is requisite in selecting, 
preparing, and preserving them, in order to insure their activity. They should be 
gathered in the second year, immediately before or during the period of efflorescence, 
and those only chosen which are full-grown and perfectly fresh (Geiger); but the 
observations of F'. Schneider would lead to the conclusion that they are much stronger 
when not gathered before the latter part of summer, or the beginning of autumn. 
(A. J. P.,1870,p.221.) Itis said that those plants are preferable which grow sponta~ 
neously in elevated places, exposed to the sun. (Duncan.) As the leafstalk and mid- 
rib are comparatively inactive, they may be rejected. Withering recommends that the 
leaves should be dried either in the sunshine, or by a gentle heat before the fire; and 
care should be taken to keep them separate while drying. Pereira states that a more 
common, and, in his opinion, a preferable mode, is to dry them in a basket, in a dark 
place in a drying stove. It is probably owing, in part, to the want of proper attention 
in preparing digitalis for the market, that it is so often inefficient. Much of the med- 
icine kept in our shops is obtained from the Shakers,* and is in oblong compact 
masses, into which the leaves have been compressed. In some of these cakes the 
digitalis is of good quality; but we have seen others in which it was quite the reverse, 
and some which were mouldy in the interior; and, upon the whole, we cannot but 
consider this mode of preparing the drug as objectionable. The dried leaves should 
be kept in tin canisters, well closed so as to exclude light and moisture; or they may 
be pulverized, and the powder preserved in well-stopped and opaque bottles. As fox- 
glove deteriorates by time, it should be frequently renewed, as often, if possible, as 
once a year. Its quality must be judged of by the degree in which it possesses the 
characteristic properties of color, smell, and especially taste. It is said to be some- 
times adulterated; but if it be bought in leaf, there can be little difficulty, to one 
acquainted with the characters of the genuine leaves, in detecting the sophistication. 

The seeds contain more of the active principle than the leaves, are less apt to suffer 
in drying, and keep better, but are little used. So far as the relative strength of 
these two parts can be determined from that of their alcoholic extracts, it would ap- 
pear, from the experiments of Prof. Hirtz, that the seeds are ten times stronger than 
the leaves. (See A. J. P., xxxiii. 414.) 


* A portion of the Shakers’ digitalis, purchased in the market, with parcels from England and 
Germany, being chemically examined by Dr. 8. P. Duffield, of Detroit, with the view of determining 
the relative powers of the several varieties as measured by their yield of digitalin, was found superior 
to the others, the English giving 63°60 grains to the pound, the German 56:50 grains, and the 
American 65°01 grains. (A. J. P., 1869, p. 57.) 
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Properties. Foxglove is without smell in the recent state, but acquires a faint 
narcotic odor when dried. The color of the dried leaf is a dull pale green, modified by 
the whitish down upon the under surface; that of the powder is a fine deep green. 
“From four to twelve inches (10 to 30 em.) long, ovate-oblong, narrowed into a 
petiole ; crenate, downy ; dull green and wrinkled above ; paler and reticulate beneath ; 
midrib near the base broad ; odor faint, tea-like ; taste bitter, nauseous.” U.S. Digi- 
talis yields its virtues both to water and alcohol. These virtues probably are due to 
several principles, to which the one name of digitalin has been applied by different 
experimenters, although the products obtained by them have varied greatly. 

Besides its active principles, digitalis contains a volatile oil, a fatty matter, a red 
coloring substance analogous to extractive, chlorophyll, albumen, starch, sugar, gum, 
lignin, and salts of potassa and lime, among which, according to Rein and Haase, is 
superoxalate of potassium. M. Morin, of Geneva, has discovered in the leaves two 
acids; one fixed, called digitale acid, the other volatile and resembling valerianic 
acid, which he proposes to name antirrhinic acid. (P. J. Tr., vii. 294.) Dr. Morries 
obtained a narcotic empyreumatic oil by the destructive distillation of the leaves. 

For further account of chemical studies of digitalis, see Digitalinum. 

Medical Properties and Uses, Experiments upon the lower animals, confirmed 
by clinical observation, have shown that digitalis acts primarily and with most force 
upon the circulation, producing a great rise in the arterial pressure, followed, in poison- 
ing, by a no less marked fall, which, however, does not take place at all after moderate 
doses. The increased blood force is partly due to increased cardiac action and partly 
to vaso-motor spasm. Upon the heart, digitalis acts by stimulating the peripheral ends 
of the inhibitory nerves and also the cardiac muscle. By the first influence it pro- 
duces prolongation of the diastole; by the second, an increased putting forth of 
power in the systole. The work done by the heart under the influence of the drug 
ismuch beyond normal. After a toxic dose the systolic irritation overbalances the 
diastolic stimulation, and the pulse becomes dichrotic, because the diastole is inter- 
rupted by an abortive systole. Finally, the apex of the heart never dilates, diastole 
is continually interrupted by systolic contractions, and the aortic system remains 
empty, because the left ventricle never relaxes sufficiently to receive blood. The 
final cessation of the heart’s action is not due to paralysis, but to spasm, the heart 
ceasing not in diastole but in systole. 

This résumé of our knowledge of the physiological action clearly shadows forth 
the proper use of the drug. It is indicated when the heart is weak, not absolutely, 
but relatively weak, or, in other words, when the work required of the heart is greater 
than its power. When digitalis is administered in ordinary doses, it produces at 
first no distinct effect; but if the dose be repeated, after a time the pulse becomes 
less frequent. The pauses between the beats are longer than before, and the indi- 
vidual beat is longer, fuller, and stronger, indicating that the heart is acting with 
more force than normal. When the reduction of the pulse-rate has commenced, it 
is apt to continue for some days, and even to increase for a time, although the use of 
the remedy be intermitted, slowness and permanency of action being characteristic of 
digitalis. In some cases, gastric disturbance, and even nausea, vomiting, and diarrhoea, 
are produced by therapeutic doses of the drug. If sufficient of the remedy has been 
taken into the system, the pulse may fall to 35 or 40 a minute, still preserving the 
peculiarity of a distinctly dichrotic beat. Now, a very peculiar phenomenon may 
often be witnessed. Whilst the patient is quiet in the horizontal position the pulse 
is very slow and strong, but when he rises to his feet it becomes at once rapid, ir- 
regular, small, and feeble, and even hobbling. 

During the milder operation of digitalis there may be some sense of cerebral 
disturbance, brow-tightness, and even a confusion of thought and giddiness. After 
toxic doses the symptoms are severe; a fecble, scarcely perceptible pulse, nausea and 
vomiting, stupor or delirium, cold sweats, extreme prostration of strength, hiccough, 
convulsions, and syncope have in several cases preceded the fatal issue. 

The dilated heart is of course a weak heart, and simple cardiac dilatation is one of 
the strongest indications for the use of digitalis, whilst cardiac hypertrophy is a 
contraindication. It must not be forgotten, however, that in valvular disease of the 
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heart, the heart, although stronger than normal, may be relatively weak, because the 
leakage at the diseased valve requires more power to overcome its effect than even 
the increased strength of the cardiac muscle is able for. Hypertrophy exists, but 
is not sufficient to be compensatory. In all forms of valvular lesion, when the 
hypertrophy is not compensatory, digitalis is very useful. It is also to be employed 
(hypodermically) in sudden cardiac exhaustion from any cause. 

Dropsy is very frequently the result of a general venous repletion, which also in- 
terferes with the function of the kidneys. Under these circumstances digitalis is 
a favorite remedy, and also acts as a decided diuretic. In these cases the result is 
in greater or less part due to the improvement of the circulation ; but the drug has 
some tendency, even in health, to provoke diuresis. It is especially when it fails to 
do this that the so-called cumulative action is apt to be witnessed. After giving the 
drug for a long time without apparent effect, suddenly symptoms so severe as to be 
toxic are manifested. In aneurism, or when from any reason the coats of the vessels 
are thin or fragile, digitalis is contraindicated. We have seen a dilated aorta ruptured 
by the powerful blood-current produced by the drug. 

Externally applied, digitalis sometimes acts speedily and powerfully as a diuretic, 
and has proved useful in dropsy. Jor this purpose the fresh leaves bruised, or the 
dried leaves made into a poultice, or flannels wet with the tincture, may be applied 
to the abdomen and on the inside of the thighs. Ch. Hoffman has shown by ex- 
periments on himself that the active matter of digitalis is capable of being absorbed 
through the skin, and that its effects on the system may be obtained by means of 
baths.* A case is recorded in which a cataplasm of the leaves applied to the ab- 
domen for the relief of obstinate and dangerous suppression of urine, and repeated 
in six hours, brought on excessive diuresis, with a discharge amounting to probably 
8 gallons in less than 24 hours, producing fatal exhaustion. (Med. Times and Gaz., 
Jan. 1868, p. 86.) 

Digitalis is administered in substance. The dose of the powder is one grain 
(0:065 Gm.), repeated twice or three times a day, and gradually increased till some 
effect is produced upon the head, stomach, pulse, or kidneys, when it should be 
omitted or reduced. The infusion and tincture are officiual preparations often re- 
sorted to. (See Infusum Digitalis and Tinctura Digitalis.) The extract has also 
been employed; and Orfila found it, whether prepared with water or with alcohol, 
more powerful than the powder. Enormous doses of this medicine have been given 
with asserted impunity; and, when they occasion full vomiting, it is possible that 
they may sometimes prove harmless; but, when the alarming effects sometimes ex- 
perienced from comparatively moderate doses are considered, the practice must be 
condemned as exceedingly hazardous. 

Digitalin has been used internally, but does not completely represent digitalis, 
and is of uncertain strength. The dose to begin with should not exceed the fiftieth 
or sixtieth of a grain (0-001 Gm.), and should not be carried beyond the twelfth 
(0-005 Gm.). It is much administered in the form of granules, made by saturat- 
ing small globules of sugar with an alcoholic solution of digitalin. The granules of 
Homolle, which are commonly used in Europe, each contain a milligramme, or about 
the seventieth of a grain ; equivalent, on the average, to perhaps a grain and a half of 
digitalis of medium strength. One of these globules may be given as a commencing 
dose. Forty of them taken with a view to suicide, though followed by copious 
vomiting, so that most of the poison was probably discharged, produced the most 
alarming prostration, with a pulse, weak, 46 to 48 in a minute, intermittent, and 
sometimes scarcely perceptible. The patient, however, ultimately recovered. (Ann. 
de Thérap., 1858, p. 103.) 

Of. Prep. Digitalinum, Br.; Abstractum Digitalis, Extractum Digitalis, UZ. S.; 
Extractum Digitalis Fluidum; Infusum Digitalis; Tinctura Digitalis, U7. S. 

* M. Hoffman, during a period of 44 days, took 16 baths prepared with 300 litres of water and 
250 grammes of digitalis leaves. After the third bath he began to feel the effects of the medicine; 
namely a peculiar wneasiness, and a reduction of the pulse 4 or 5 pulsations per minute; and this 
condition persisted everal hours. At the eighth bath the uneasiness was increased, and the pulse 


decreased from 68 10 51. After the sixteenth bath, the pulse fell to 48. (Journ. de Pharm. et de 
Chim., Juillet, 1867, p. 37.) 
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DULCAMARA. U.S., Br. Dulcamara. [Bittersweet.] 


(DUL-CA-MA/RA. ) 


“The young branches of Solanum Dulcamara. Linné. (Nat. Ord. Solanacez.)” 
U.S. “The dried young branches of Solanum Dulcamara, Bittersweet, from in- 
digenous plants which have shed their leaves.” Br. 

Stipites Dulcamare, P. G.; Tiges de Douce-amére (de Nevrelle grimpante), Douce-amére, Fr. ; 
Bittersiiss, Bittersiiss-Stengel, Alpranken, G.; Dulcamara, Jt., Sp. 

_ Gen. Ch. Corolla wheel-shaped. Anthers somewhat coalescing, opening by two 
pores at the apex. Berry two-celled. Willd. 

This genus includes numerous species, of which several have been used in medi- 
cine. Besides S. Dulcamara, which is the only officinal species, a few others merit 
notice. 1. Solanum nigrum, the common garden or black nightshade, is an annual 
plant from one to two feet high, with an unarmed herbaceous stem, ovate, angular- 
dentate leaves, and white or pale violet flowers, arranged in peduncled nodding umbel- 
like racemes, and followed by clusters of spherical black berries, about the size of 
peas. There are numerous varieties of this species, one of which is a native of the 
United States. The leaves are the part employed. They are said to produce diapho- 
resis, sometimes diuresis and moderate purging, and in large doses nausea and giddi- 
ness. As a medicine they have been used in cancerous, scrofulous, and scorbutic 
diseases, and other painful ulcerous affections, being given internally, and applied at 
the same time to the parts affected in the form of poultice, ointment, or decoction. 
A grain of the dried leaves may be given every night, and gradually increased to ten 
or twelve grains, or till some sensible effect is experienced. The medicine, however, 
is scarcely used at present. By some persons the poisonous properties ascribed to 
the common nightshade are doubted. M. Dunal, of Montpellier, states, as the result 
of numerous experiments, that the berries are not poisonous to man or the inferior 
animals; and the leaves are said to be consumed in large quantities in the Isles of 
France and Bourbon as food, having been previously boiled in water. In the latter 
case, the active principle of the plant must have been extracted by decoction. 
2. The leaves, stalks, and unripe berries of Solanum tuberosum, or the common potato, 
are asserted to be narcotic; and an extract prepared from the leaves has been em- 
ployed in cough and spasmodic affections, in which it is said to act like opium. 
(Geiger.) Dr. Latham, of London, found the extract to produce favorable effects in 
protracted cough, chronic rheumatism, angina pectoris, cancer of the uterus, etc. On 
the other hand, Dr. Worsham, of Philadelphia, found the extract, in the quantity of 
nearly one hundred grains, to produce no sensible effect. (Phila, Journ. of the 
Med. and Phys. Sciences, vi. 22.) We can reconcile these opposite statements only 
upon the supposition that the properties of the plant vary with the season, or with 
the place and circumstances of culture. Dr. Julius Otto found solanine in the germs 
of the potato. He was induced to make the investigation by observing that cattle 
were destroyed by feeding on the residue of germinating potatoes, used for the manu- 
facture of brandy. A case of death in a girl of fourteen, from eating the unripe 
fruit of the potato, is recorded in the British Med. Journ. for Sept. 3, 1859. The 
prominent symptoms were partial stupor, speechlessness, jactitation, hurried breath- 
ing, lividness of the skin, cold sweats, very frequent and feeble pulse, and a constant 
spitting through the closed teeth of viscid frothy phlegm. Death occurred on the 
second day. ©. Haaf has found the same alkaloid in old potatoes which had begun 
to germinate, in the proportion of 0:16 in 500 parts; and in very young potatoes, 
deprived of their coating, precisely the same quantity. Fully ripe potatoes, which 
had not begun to sprout, gave a negative result. (Neues [epert. fiir Pharm., 1864, 
p. 559.) 3. The well-known tomato, so much used asa vegetable at the table, and 
so advantageous through its nutritive, laxative, and antiscorbutic properties, is the 
fruit of a species of Solanum, denominated S. Lycopersicum. The juice of the fruit 
is free from solanine, but contains several acids. Mr. T. D. McKlhenie demon- 
strated the presence of citric, malic, and oxalic acids. (See A. J. P., 1872, p. 
198.) The seeds probably contain the alkaloid, as their alcoholic extract has a 
bitter, pungent taste. (See A. J. P., xxxiv.519.) Solanine has been obtained from 
_ the leaves and herbaceous part of the plant generally, by Mr. Geo. W. Kennedy. 
34 
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(P. J. Tr., 1873, p. 606.) An infusion of the leaves is strongly recommended 
by M. Stanislaus Martin as a diuretic. (Am. J. of Med. Sci., 1873, p. 246.) 4. 
Several instances of poisoning are on record from the fruit of S. pseudocapsicum, or 
Jerusalem cherry, which, from its resemblance to the common cherry, is liable to be 
eaten by children. 5. In the Edin. Med. Journ. (1867, p. 398), several cases are 
recorded by Dr. Manners, of Jamaica, W. L., of poisoning by the suswmber berries, 
of which one proved fatal, and several others recovered, probably in consequence of 
the early evacuation of the stomach by a mustard emetic. The symptoms recorded 
were anxious countenance, dilated pupil, cold skin, and difficult articulation. The 
fatal case was not seen by Dr. Manners till after death. The susumber berries are 
the fruit of a species of Solanum, denominated by Lunnan, in his “ Hortus Jamai- 
censis,” S. bacciferum, of which there are two varieties, one relatively innocent, as 
its fruit is habitually used by the natives, the other poisonous, as would be inferred 
from the cases heré noticed: 6. The Solanum paniculatum, called jerubeba in 
Brazil, is said to be largely used in South America, in affections of the liver and 
spleen, catarrh of the bladder, anzemia, and amenorrhoea. The leaves, fruit, and 
root are used, externally‘in the form of a plaster, internally in the form of syrup, 
Wine, and extract. (London Lancet, 1866, p. 158.) 

Solanum Duleamara. Willd. Sp. Plant. i. 1028; Woodv. Med. Bot. p. 237, t. 
84; Bigelow, Am. Med. Bot.i.169. The bittersweet or woody nightshade is a climb- 
ing shrub, with a slender, roundish, branching, woody stem, which, in favorable 
situations, rises six or eight feet in height. The leaves are alternate, petiolate, ovate, 
pointed, veined, soft, smooth, and of a dull green color. Many near the top of the 
stem are furnished with lateral projections at their base, giving them a hastate form. 
Some have the projection only on one side. Most of them are quite entire, some 
cordate at the base. The flowers are disposed in elegant clusters, somewhat analo- 
gous to cymes, and standing opposite to the leaves. The calyx is very small, purplish, 
and divided into five blunt, persistent segments. The corolla is wheel-shaped, with 
five pointed, reflected segments, which are of a violet blue color, with a darker 
purple vein running longitudinally through their centre, and two shining greenish 
spots at the base of each. The filaments are very short, and support large, erect, 
lemon-yellow anthers, which cohere in the form of a cone around the style. The 
berries are of an oval shape and a bright scarlet color, and continue to hang in beau- 
tiful bunches after the leaves have fallen. 

This plant is common to Europe and North America. In the United States it 
extends from New England to Ohio, and is in bloom from June to August. The 
root and stalk have medicinal properties, though the latter only is officinal. A case, 
however, of death caused by the use of the berries by a child has been recorded. (See 
P. J. Tr., 1861, p. 436.) Bittersweet should be gathered in autumn, after the fall 
of the leaf; and the extreme twigs should be selected. That grown in high and 
dry situations is said to be the best. 

The dried twigs, as brought to the shops, are of various lengths, cylindrical, about 
as thick as a goose-quill, externally wrinkled, and of a grayish ash color, consisting 
of a thin bark, an interior ligneous portion, and a central pith. They are inodorous, 
though the stalk in the recent state emits, when bruised, a peculiar, rather nauseous 
smell. Their taste, which is at first bitter and afterwards sweetish, has given origin 
to the name of the plant. “ About a quarter of an inch (6 mm.) or less, thick, cy- 
lindrical, somewhat angular, longitudinally striate, more or less warty, usually hollow 
in the centre, cut into short sections. The thin bark is externally pale greenish, or 
light greenish brown, marked with alternate leaf-scars, and internally green; the 
greenish or yellowish wood forms one or two concentric rings. Odor slight; taste 
bitter, afterwards sweet.” U.S. Boiling water extracts all their virtues. These 
are supposed to depend, at least in part, upon an alkaloid called solanine or solania, 
which was originally discovered by M. Desfosses, of Besancon, in the berries of Sola- 
num nigrum, and has subsequently been found in the stalks, leaves, and berries of 
S. Dulecamara and S. tuberosum.* Winckler (1841) first observed that the alkaloid 


_ .*Solanine is most conveniently obtained from the sprouts of the common potato. The following 
is Wackenroder’s process for extracting it. The sprouts, collected in the beginning of June, and 
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of dulcamara stems can be obtained only in an amorphous state, and that it behaves 
to platinic and mercuric chlorides differently from the solanine of potatoes. Moi- 
tessier (1856) confirmed this observation, and obtained only amorphous salts of the 
solanine of bittersweet. Zwenger and Kind on the one hand, and O. Gmelin on the 
other (1859 and 1858), found that solanine, C,,H,,.NO,, (or C,,H,,NO,., according to 
Hilger, 1879), is a compound of sugar and a peculiar crystallizable alkaloid, solani- 
dine, C,,H,,NO. The latter, under the influence of strong hydrochloric acid, gives 
up water, and is converted into the amorphous and basic compound solanicine. 
Wittstein (1852) supposed another alkaloid, du/camarine, to be present, but Geiss- 
ler (1875) showed that this substance was a glucoside, and not an alkaloid, yielding 
on decomposition with dilute acids dulcamaretin and sugar. He assigned the formula 
C,,H,,0,, to duleamarine, and C,,H,,O, to duleamaretin. (Fliickiger, Pharmacogra- 
phia, 2d ed., p. 451.) Solanine is in the form of a white opaque powder, or of 
delicate acicular crystals, somewhat like those of sulphate of quinine, though finer 
and shorter. Itis inodorous, of a bitter taste, fusible at a little above 100° ©. (212° F.), 
scarcely soluble in water, soluble in alcohol and ether, and capable of neutralizing 
the acids. It is distinguished by the deep brown, or brownish yellow color which 
iodine imparts to its solution, and by its reaction with sulphuric acid, which becomes 
first reddish yellow, then purplish violet, then brown, and lastly, again colorless, 
with the deposition of a brown powder.* Given to a cat, it was found by M. Desfosses 
to operate at first as an emetic, and afterwards as a narcotic. Dr. J. Otto observed, 
among its most striking effects, a paralytic condition of the posterior limbs of animals. 
One grain of the sulphate of solanine was sufficient to destroy a rabbit in six hours. 
Dr. Frass did not observe paralysis of the lower limbs of animals as one of its effects. 
Given to different animals, he found it to occasion loss of appetite, vomiting, sometimes 
diarrhoea, excitement of the circulation, dilatation of the pupils, and, in large doses, 
heaviness, apathy, slowness of movement, and sometimes convulsions. Injected into 
the jugular vein, it caused accelerated circulation, difficult and even spasmodic respira- 
tion, convulsions, tetanic spasms, and death. Two grains of the acetate, injected into 
the rectum of a rabbit, killed it in six hours. Ten grains given to a dog, and confined 
by a ligature round the cesophagus, though it occasioned great disturbance, did not 
prove fatal. Twenty gr.mmes (3v) produced no effect on a hog. (B. & F. Medico- 
Chirurg. Rev., Am. ed., July, 1854, p. 189.) Besides solanine, the stalks of S. Dul- 
camara contain, according to Pfaff, a peculiar principle to which he gave the name 
of picroglycion, indicative of the taste, at once bitter and sweet, which it is said to 
possess. This was obtained by Blitz, in the following manner. The watery extract 
was treated with alcohol, the tincture evaporated, the residue dissolved in water, the 
solution precipitated with subacetate of lead, the excess of this salt decomposed by 
sulphuretted hydrogen, the liquor then evaporated to dryness, and the residue treated 
with acetic ether, which yielded the principle in small isolated crystals by spontane- 
ous evaporation. Pfaff found also in dulcamara a vegeto-animal substance, gummy 
extractive, gluten, green wax, resin, benzoic acid, starch, lignin, and various salts of 
lime. 

Medical Properties and Uses. Dulcamara possesses feeble narcotic properties, 
with the power of increasing the secretions, particularly those of the kidneys and 
pressed down in a suitable vessel by means of pebbles, are macerated for twelve or eighteen hours 
in water enough to cover them, previously acidulated with sulphuric acid, so as to have a strongly 
acid reaction during the maceration. They are then expressed by the hand; and the liquor, with 
the addition of fresh portions of sulphuric acid, is added twice successively, as at first, to fresh 
portions of sprouts, and in like manner separated by expression. After standing for some days 
it is filtered and treated with powdered hydrate of lime in slight excess. The precipitate which 
forms is separated by straining, dried in a warm air, and boiled several times with alcohol. The 
alcoholic solution, having been filtered while hot, will, upon cooling, deposit the solanine in floccu- 
lent crystals. An additional quantity of the alkaloid may be obtained by evaporating the mother- 
liquor to one-quarter, and then allowing it to cool. The whole residuary liquor will assume a gelat- 
inous consistence, and, upon being dried, will leave the solanine in the form of a translucent, 
horny, amorphous mass. (Pharm. Centralb., 1843, p. 174.) 

* The following reaction is proposed as a test for solanine. Equal measures of concentrated sul- 
phuric acid and alcohol are mixed. A trace of solanine added to the mixture, while warm, produces — 
a rose-red color; larger quantities, a cherry-red color, which disappears after five or six hours, 


and the intensity of which is not affected by the presence of morphine even in large quantities. 
(A. J. P., 1873, p. 484.) 
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skin. We have observed, in several instances, when the system was under its influ- 
ence, a dark purplish color of the face and hands, and at the same time considerable 
languor of the circulation, Its narcotic effects do not become obvious unless when 
it is taken in large quantities. In overdoses it produces nausea, vomiting, faint- 
ness, vertigo, and convulsive muscular movements. A case is recorded in Casper’s 
Wochenschrift, in which a man took, in one forenoon, from three to four quarts of a 
decoction made from a peck of the stalks, and was attacked with pain in the joints, 
numbness of the limbs, dryness of the mouth, and palsy of the tongue, with con- 
sciousness unimpaired, the pulse quiet, but small and rather hard, and the skin cool. 
The symptoms disappeared under the use of stimulants. (Lond. Med. Gaz., 1850, p. 
548.)* Dulcamara has been recommended in various diseases, but is now chiefly em- 
ployed in the treatment of cutaneous eruptions, particularly those of a scaly char- 
acter, as lepra, psoriasis, and pityriasis. In these complaints it is often beneficial, 
especially in combination with minute doses of the antimonials. Its influence upon 
the secretions is insufficient to account for its favorable effects. Perhaps they may 
be ascribed to its sedative influence on the capillary circulation. It is said to have 
been beneficially employed in chronic rheumatism and chronic catarrh. Antaphro- 
disiac properties have been ascribed to it. We have seen it apparently useful in 
mania connected with strong venereal propensities. The usual form of administra- 
tion is that of decoction, of which two fluidounces may be taken four times a day, 
and gradually increased till some slight disorder of the head indicates the activity 
of the medicine. (See Decoctum Dulcamare.) An extract and fluid extract are 
officinal. The dose of the former is from five to ten grains (0°33-0°65 Gm.), of the 
latter from thirty minims to a fluidrachm (1:9-3°75 O.c.) That of the powder 
would be from thirty grains to a drachm (1:95-3-9 Gm.). In cutaneous affections, 
a strong decoction is often applied to the skin at the same time that the medicine is 
taken internally. 
Of. Prep. Eixtractum Dulcamaree Fluidum, U. S.; Infusum Dulcamare, Br. — 
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“A neutral principle extracted from Hlaterium, a substance deposited by the 
juice of the fruit of Ecbalium Elaterium. A. Richard. (Wat. Ord. Cucurbitacez.)” 
U_S., 

This is a new officinal ; its introduction into the present Pharmacopoeia is due to 
the well-known variability in the quality of commercial elaterium. (See Hate- 
rium.) It is believed that the new officinal preparation, “ Trituratio Elaterini,” 
which contains a definite quantity of elaterin with sugar of milk, will be more satis- 
factory than the elaterium of commerce. Theoretically this view is correct, yet 
care must be taken to examine the elaterin, which is itself liable to be adulterated. 
It is in “small, colorless, shining, hexagonal scales or prisms, permanent in the 
air, odorless, having a bitter, somewhat acrid taste and a neutral reaction. Insolu- 


* Prof. Caylus, of Leipsic, has made numerous experiments upon man and animals, in relation 
to the physiological effects and relative strength of dulcamara, and its preparations, including 
solanine, with the following results. 1. They are poisonous, and may prove fatal in overdoses. 2. 
In the character of their operation they are identical. 3. The extract of the twigs is from five to 
ten times stronger than the twigs themselves, that of solanine 30 times stronger than the extract. 
4, They produce congestion of the kidneys, and sometimes an increased flow of urine, which, in 
that case, is always albuminous. 5. They cause a constant and remarkable diminution in the fre- 
quency of respiration, and death from their action is ascribed to a paralyzing influence on the 
respiratory nerve-centres. 6. In the last period of their operation, they weaken while they accel- 
erate the action of the heart. 7. Prof. Caylus thinks that they act especially on the spinal marrow 
and medulla oblongata, as evinced not only by their influence on the breathing, but also by the 
tetanic contraction they occasioned in the muscles of the chest and extremities. 8. They produce 
little direct effect on the brain, and cause but a feeble contraction of the pupil. 9. They increase 
the sensibility of the skin, and have no direct irritant influence on the stomach and bowels. 

They are applicable, the professor thinks, to spasmodic and irritative affections of the respira- 
tory organs; and inflammation either of the lungs or bowels constitutes no contraindication to them. 
He recommends solanine in the form of acetate, in the dose of from one-sixth of a grain to a grain. 
He prefers the alcoholic extract to the aqueous. (Ann. de Thérap., 1859, p. 24, and Arch. Gén., 
Mars, 1859, p. 350.) 
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ble in water; soluble in 125 parts of alcohol at 15° C. (59° F.); in 2 parts of boil- 
ing alcohol, in 290 parts of ether, and also in solutions of the alkalies, from which 
it is precipitated by supersaturating with an acid. When heated to 200° C. (392° 
F.), the crystals turn yellow and melt; on ignition they are wholly dissipated. A 
solution of Hlaterin in cold, concentrated sulphuric acid assumes a yellow color 
eradually changing to red. The alcoholic solution should not be precipitated by 
tannic acid nor by salts of mercury or of platinum (abs. of, and difference from al- 
kaloids).” U.S. It has no alkaline reaction. It may be procured by evaporating 
an alcoholic tincture of elaterium to the consistence of thin oil, and throwing the 
residue while yet warm into a weak boiling solution of potassa. The potassa holds 
the green resin in solution, and the elaterin crystallizes as the liquor cools. Mr. 
Hennell obtained it by treating with ether the alcoholic extract procured by the 
spontaneous evaporation of the tincture. This consists of elaterin and the green 
resin, the latter of which, being much more soluble in ether than the former, is 
completely extracted by this fluid, leaving the elaterin pure. But, as elaterin is 
also slightly soluble in ether, a portion of this principle is wasted by Mr. Hennell’s 
method. By evaporating the ethereal solution, the green resin is obtained separate. 
Mr. Hennell says that this was found to possess the purgative property of elaterium, 
as it acted powerfully in a dose less than one-third of a grain. But the effect was 
probably owing to the presence of a portion of elaterin which had been dissolved 
by the ether. Fliickiger prefers to exhaust elaterium with chloroform, and add 
to the percolate ether, which precipitates elaterin. The precipitate may be dissolved 
in chloroform and recrystallized. 

Medical Properties. The late Dr. Duncan, of Edinburgh, ascertained that 
elaterin produced, in the quantity of ;4, or =; of a grain (0-005 or 004 Gm.), all the 
effects of a dose of elaterium. These doses are, however, probably too large, and it 
would scarcely be safe to commence with more than 51, of a grain (0:003 Gm.). 

Mr. Morries obtained 26 per cent. from the best British elaterium, 15 per cent. 
from the worst, and only 5 or 6 per cent. from the French ; while a portion, procured 
according to the directions of the London College, yielded to Mr. Hennell upwards 
of 40 per cent. The Br. Pharmacopeeia directs that the proportion of elaterin 
should not be less than 20 per cent. Experiments by Mr. John Williams satisfac- 
torily prove that the fruit, exhausted of the free juice from which elaterium is ob- 
tained, contains very little if any elaterin, certainly not enough to compensate for 
the cost of its extraction. (Chem. News, 1860, p. 124.) 

Off. Prep. Trituratio Elaterini, U.S. 


ELATERIUM. Br. Llaterium. 
(EL-A-TE/RI-UM. ) 

« A sediment from the juice of the Squirting Cucumber fruit.” Br. 

The British Pharmacopoeia recognizes the fruit under the name of Kebalit Fructus, 
Squirting Cucumber Fruit, and defines it as the fruit, very nearly ripe, of Kcbalium 
officinarum. 

Elaterium, Elaterion, Fr.; Elaterium, G.; Elaterio, Jt., Sp. 

Gen.Ch. MAuE. Calyx five-cleft. Corolla five-parted. Filaments three. FEMALE. 
Calyx five-cleft. Corolla five-parted. Style trifid. Gourd bursting elastically. Willd. 

Momordica Elaterium. Willd. Sp. Plant. iv. 605; Woodv. Med. Bot. p. 192, t. 
72.—Ecbalium agreste. Richard; Lindley, Med. and icon. Bot. p. 95.—Lcba- 
lium officinarum. Br.—Ecbalium Elaterium. French Codex, 1837. The wild 
or squirting cucumber is a perennial plant, with a large fleshy root, from which 
rise several round, thick, rough stems, branching and trailing like the common cu- 
cumber, but without tendrils. The leaves are petiolate, large, rough, irregularly 
cordate, and of a grayish green color. The flowers are yellow, and proceed from 
the axils of the leaves. The fruit has the shape of a small oval cucumber, about an 
inch and a half long, an inch thick, of a greenish or grayish color, and covered 
with stiff hairs or prickles. When fully ripe, it separates from the peduncle, and 
throws out its juice and seeds with considerable force through an opening at the 
base, where it was attached to the footstalk. The name of squirting cucumber was 
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derived from this circumstance, and the scientific and officinal title is supposed to 
have had a similar origin; though some authors maintain that the term elaterium 
was applied to the medicine rather from the mode of its operation upon the bowels, 
than from the projectile property of the fruit.* 

This species of Momordica is a native of the south of Europe, and is cultivated 
in Great Britain, where, however, it perishes in the winter. Hlaterium is the sub- 
stance spontaneously deposited by the juice of the fruit, when separated and allowed 
to stand. From the experiments of Dr. Clutterbuck, it has been supposed that only 
the free juice about the seeds, which is obtained without expression, affords the 
product. The substance of the fruit itself, the seeds, as well as other parts of the 
plant, have been thought to be nearly or quite inert. From the statements made by 
Mr. Bell (see note below), these opinions must probably be somewhat modified ; but 
there is no doubt that strong expression injures the product. When the fruit is sliced 
and placed upon a sieve, a perfectly limpid and colorless juice flows out, which soon 
becomes turbid, and in the course of a few hours begins to deposit a sediment. This, 
when collected and carefully dried, is very light and pulverulent, of a yellowish white 
color, slightly tinged with green. It is the genuine elaterium, and was found by 
Clutterbuck to purge violently in the dose of one-eighth of a grain. But the quan- 
tity contained in the fruit is very small. Clutterbuck obtained only six grains from 
forty cucumbers. Commercial elaterium is often a weaker medicine, owing in part, 
perhaps, to adulteration, but much more to the mode in which it is prepared. In 
order to increase the product, the juice of the fruit is often expressed with great 
force ; and there is reason to believe that it is sometimes evaporated so as to form an 
extract, instead of being allowed to deposit the active matter. The French elaterium 
is prepared by expressing the juice, clarifying it by rest and filtration, and then 
evaporating to a suitable consistence. As the liquid remaining after the deposition 
of the sediment is comparatively inert, it will be perceived that the preparation of 
the French Codex must be relatively feeble. The following are the directions of the 
British Pharmacopeia. ‘“ Cut the fruit lengthwise, and lightly press out the juice. 
Strain it through a hair sieve, and set aside to deposit. Carefully pour off the super- 
natant liquor; pour the sediment on a linen filter, and dry it on porous tiles, with a 
gentle heat. The decanted fluid may deposit a second portion of sediment, which 
can be dried in the same way.” ‘The latter portion deposited is of a lighter color. 
(Pereira.) The slight pressure directed is necessary for the separation of the juice 
from the somewhat immature fruit employed. The perfectly ripe fruit is not used ; 
as, In consequence of its disposition to part with its contents, it cannot be carried 
to market. In the British Pharmacopeeia, the former name of Extractum Elaterii 
of the London College has been very properly abandoned; as the preparation is in 
no correct sense of the word an extract. Hlaterium is brought chiefly from England ; 
but it is probable that a portion of the elaterium, of which Dr. Pereira speaks as 
coming from Malta, reaches our market also. 


* From the Greek éAavvw, I drive, or édarjp, driver. The word elaterium was used by Hippocrates 
to signify any active purge. Dioscorides applied it to the medicine of which we are treating. 

+ The following notice of the cultivation of the elaterium plant, and the preparation of the drug 
at Mitcham, in Surrey, England, condensed from a paper by Mr. Jacob Bell in the P. J. Tr. for 
October, 1850, may have some interest for the American reader. The seeds aresown in March, 
and the seedlings planted in June. In luxuriant plants the stem sometimes acquires an extraor- 
dinary breadth. In one instance, though not thicker than the forefinger where it issued from 
the earth, it was in its broadest part four inches wide and half an inch thick. A wet season inter- 
feres with the productiveness of the plant. At the spontaneous separation of the fruit, it throws 
out its juice sometimes to the distance of twenty yards; and hazard of injury to the eyes is in- 
curred by walking among the plants at their period of maturity. A bushel of the fruit weighs 40 
pounds, and the price varies from 7 to 10 shillings sterling. In the manufacture of elaterium, 
which begins early in September, the fruit, having been washed, if necessary, to cleanse it from 
earthy matters, is sliced longitudinally into halves, and then submitted to expression, wrapped in 
a hempen cloth, ina common screw-press. Considerable force is used in the expression. The 
juice is then strained through hair, cypress, or wire sieves, and set aside for deposition. The de- 
posit usually takes place in three or four hours. When this part of the process is completed, the 
supernatant liquor is carefully poured off, the deposit is placed on calico cloths resting on hair 
sieves, and allowed to drain for about twelve hours, after which it is removed by a knife, spread 
over small cloths, and dried on canvas frames in the drying stove. About half an ounce of fine 
elaterium is obtained from a bushel of fruit. Some obtain more ; but the product is inferior, in cop- 


PART I. Ellaterium. 535 


Properties. The best elateriwm is in thin flat or slightly curled cakes or frag- 
ments, often bearing the impression of the muslin upon which it was dried, of a 
greenish gray color becoming yellowish by exposure, of a feeble odor, and a bitter 
somewhat acrid taste. It is pulverulent and inflammable, and so light that it 
swims when thrown upon water. When of inferior quality, it is sometimes dark- 
colored, much curled, and rather hard, breaking with difficulty, or presenting a 
resinous fracture. The Maltese elaterium is in larger pieces, of a pale color, some- 
times without the least tinge of green, destitute of odor, soft, and friable, and not 
unfrequently gives evidence of having been mixed with chalk or starch. It sinks 
in water. 

Dr. Clutterbuck first observed that the activity of elaterium resided in the por- 
tion of it soluble in alcohol and not in water. This fact was afterward confirmed 
by Dr. Paris, who found that the alcoholic extract, treated with boiling distilled 
water, and afterwards dried, had the property of purging in minute doses, while 
the remaining portion of the elaterium was inactive. The subsequent experiments 
of Mr. Hennell, of London, and Mr. Morries, of Edinburgh, which were nearly 
simultaneous, demonstrated the existence of a crystallizable matter in elaterium, 
which is the active principle, and has been named edaterin. (See Hlaterinum.) 
According to Mr. Hennell, 100 parts of elaterium contain 44 of elaterin, 17 of a 
green resin (chlorophyll), 6 of starch, 27 of lignin, and 6 of saline matters. The 
alcoholic extract which Dr. Paris called elatin is probably a mixture of elaterin 
and the green resin or chlorophyll.* 

Walz (1859) found in the juice of the fruits and herb of Hcballium, as well as 
in that of Cucumis Prophetarum, L., a second crystallizable bitter principle, 
prophetin, and the amorphous substances ecballin or elateric acid, hydro-elaterin, 
and elateride, all of which require further examination. 

Choice of Elaterium. The inequality of elaterium depends probably more on 
diversities in the mode of preparation than on adulteration. Sometimes, however, 
it is greatly sophisticated ; and large quantities are said to have been imported 
into this country, consisting mainly of chalk, and colored green artificially. (B. 


sequence of the use of too much force in the expression. Good elaterium has a pale pea-green tint ; 
that of inferior quality is of a duller hue. The juice expelled in bursting is said to undergo very 
little change in the air, while that expressed from the ripe fruit immediately afterwards becomes 
milky, and deposits elaterium. The recently burst fruit, therefore, is nearly if not quite as good 
for the preparation of the drug as that collected before perfect maturity. For a paper on the cul- 
tivation of the elaterium plant at Hitchin, Herts, England, see A. J. P., 1860, p. 168. 

* Chlorophyll. The substance to which Pelletier gave this name, under the impression that it 
was a peculiar proximate principle, was subsequently supposed by that chemist to be a mixture of 
wax and a green fixed oil. (Journ. de Pharm., xix. 109.) Afterwards, M. Frémy succeeded, by 
the joint action of a menstruum composed of two parts of ether and one of hydrochloric acid 
diluted with a little water, in separating chlorophyll into two coloring principles, one yellow and 
the other blue; the former being dissolved by the ether, and the latter by the hydrochloric acid. 
The yellow, M. Frémy proposed to name phylloxanthin, the blue phyllocyanin. (Ibid., Avril, 1860.) 

Phylloxanthin is neutral, insoluble in water, soluble in alcohol and ether, and crystallizable, 
sometimes in yellow plates, sometimes in reddish prisms, resembling bichromate of potassium, and 
possessing dyeing powers analogous to those of chromic acid. 

Phyllocyanic acid is soluble in water, alcohol, and ether, giving to these an olive-like color, 
with bronze-red or violet reflections. All its salts are brown or green; but only the alkaline are 
soluble in water. This acid dissolves in sulphuric and hydrochloric acid, giving rise to solutions 
which, according to their strength, are green, reddish, violet, or beautifully blue. This M. Frémy 
considers the important fact of the investigation, as it explains the various tints which chlorophyll 
offers in vegetation. 

According to Filhol, chlorophyll in alcoholic solution is decomposed by hydrochlorice acid into 
four distinct coloring matters: one, rich in nitrogen, brown, and insoluble in alcohol; one, free 
from nitrogen, yellow, and soluble in alcohol; one blue, which forms on adding an excess of hydro- 
chloric acid, and a yellow compound separated from this latter by ether. 

Stokes also makes chlorophyll to be a mixture of four coloring substances optically different. 
Of these two are green and two yellow. The green colors fluoresce strongly with red tint; the 
yellow colors, on the contrary, do not show any fluorescence. 

It follows, from all that has been said, that chlorophyll is an immediate proximate principle, of 
great mobility, which undergoes diversified changes of color in the progress of vegetation, and 
other changes, such as have been mentioned, under the influence of different reagents. (Journ. de 
Pharm. et de Chim., 4e sér., ii. 185, 1865.) 

An interesting fact in relation to chlorophyll is the part it plays in vegetable growth. By its 
presence in the vegetable cells, carbon is assimilated through the agency of light; while, in its 
absence, light alone is not able to effect such assimilation. (Chem. News, 1872, p. 132.) 
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Canavan, NV. Y. Journ. of Pharm., iii. 385.) It should possess the sensible prop- 
erties above indicated as characterizing good elaterium, should not effervesce with 
acids, and should yield from one-sixth to one-fourth of elaterin. (See E/aterinum.) 

Medical Properties and Uses. laterium is a powerful hydragogue cathartic, 
and in a large dose generally excites nausea and vomiting. If too freely adminis- 
tered, it operates with great violence both upon the stomach and bowels, producing 
inflammation of these organs, which has in some instances eventuated fatally. It 
also increases the flow of urine. The fruit was employed by the ancients, and is 
recommended in the writings of Dioscorides as a remedy in mania and melancholy. 
Sydenham and his contemporaries considered elaterium highly useful in dropsy ; but, 
in consequence of some fatal results from its incautious employment, it fell into disre- 
pute, and was generally neglected till again brought into notice by Dr. Ferriar. It 
is now considered one of the most efficient hydragogue cathartics in the treatment 
of dropsical diseases, in which it has sometimes proved successful after all other 
remedies have failed. The full dose of commercial elaterium, as formerly found in 
commerce, was often from one to two grains (0:065 to 0:13 Gm.); but, as the quality 
has greatly improved, this dose might now be much too large, and the best plan is to 
give it in the dose of a sixth to a quarter of a grain (0:01 to 0-016 Gm.), repeated 
every hour till it operates, and increased if necessary. It should be observed that 
these doses are inapplicable to the very old and feeble and those prostrated by dis- 
ease. A case is recorded in which two-fifths of a grain proved fatal by excessive 
purging in an old lady of 70 years, in the last stage of liver and heart disease, com- 
plicated with dropsy; a result which a very little consideration would have antici- 
pated. (A. J. P., 1868, p. 373.) The dose of Clutterbuck’s elaterium is the eighth 
of a grain (-008 Gm.), that of elaterin is from the twentieth to the sixteenth of a 
grain (0:003 to 0-004 Gm.). One grain may be dissolved in a fluidounce of 
alcohol with four drops of nitric acid, and from 25 to 30 minims may be given 
diluted with water, but the granule affords a preferable method. 


ELEMI. Br. Elemi. 
(EL/E-MI.) 

‘“‘ Botanical source undetermined, probably from Canarium commune. <A concrete 
resinous exudation.” Br. (Nat. Ord. Terebintaceze, Juss.) 

Résine élemi, /.; Oelbaumharz, Hlemi, G.; Hlemi, /t.; Goma de Limon, Sp. 

Gen. Ch. Calyx four-toothed. Petals four, oblong. Stigma four-cornered. Berry 
drupaceous. Wrlld. 

Some botanists separate from this genus the species which have their fruit in the 
form of a capsule instead of a nut, and associate them together in a distinct genus 
with the name of Jcica. This is recognized by De Candolle. 

Most of the trees belonging to these two genera yield, when wounded, a resinous 
juice analogous to the turpentines. It is not improbable that the drug, usually 
known by the name of elemi, is derived from several different trees. That known 
to the ancients is said to have been obtained from Ethiopia, and all the elemi of 
commerce was originally brought from the Levant. The tree which afforded it was 
not accurately known, but was supposed to be a species of Amyris. At present the 
drug is said to be derived from three sources, namely, Brazil, Mexico, and Manilla. 
The Brazilian is believed to be the product of a plant mentioned by Marcgrav under 
the name of tcicariba, and called by De Candolle Jcica Icicariba. It is a lofty tree, 
with pinnate leaves, consisting of three or five pointed, perforated leaflets, smooth 
on their upper surface and woolly beneath. It is erroneously stated in some works 
to be a native of Carolina. The elemi is obtained by incisions into the trees, through 
which the juice flows and concretes upon the bark. The Mexican is said by Dr. Royle 
to be obtained from a species of Elaphrium, which that author has described from 
dried specimens, and proposes to name LY. elemiferum. (Mat. Med., Am. ed., p. 339.) 
The Manilla elemi is conjecturally referred to Canartum commune. (bid., p. 340.) 

Elemi is in masses of various consistence, sometimes solid and heavy like wax, 
sometimes light and porous; unctuous to the touch; diaphanous; of diversified 
colors, generally greenish with intermingled points of white or yellow, sometimes 
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greenish white with brown stains, sometimes yellow like sulphur; fragile and friable 
when cold; softening by the heat of the hand; of a terebinthinate somewhat aroma- 
tie odor, diminishing with age, and said, in some varieties, to resemble that of fennel; 
of a warm, slightly bitter, disagreeable taste; entirely soluble, with the exception of 
impurities, in boiling alcohol; and affording a volatile oil by distillation. A variety 
examined by M. Bonastre was found to consist of 60 parts of resin, 24 of a resinous 
matter soluble in boiling alcohol, but deposited when the liquid cools, 12:5 of volatile 
vil, 2 of extractive, and 1°5 of acid and impurities. M. Baup found the resin to be 
of two kinds, one amorphous, the other crystallizable; the latter of which, as obtained 
from West India elemi, he proposes to call edemin, and considers identical with the 
erystallizable resin amyrin, obtained from Manilla elemi. (Journ. de Pharm., 3¢ sér., 
xx. 331.) Hlemiis sometimes adulterated with colophony and turpentine. The Ma- 
nilla elemi is in masses of a light yellowish color, internally soft, and of a strong odor of 
fennel. (foyle.) We have been told that a considerable amount of elemi is used in this 
country by the hatters. Dr. Emil Mannkoff obtained from Brazilian elemi about 6 per 
cent. of a colorless volatile oil, insoluble in water, but easily dissolved both by alcohol 
and ether, of a not unpleasant odor, and a somewhat acrid and bitter taste. (B. & F. 
Medico-Chir. Rev., July, 1859, p..170.) Prof. Fliickiger obtained as much as 10 
per cent. of essential oil from Manilla elemi. He found it to be a fragrant, color- 
less, neutral oil of sp. gr. 0861 at 15° C. (59° F.), and strongly dextrogyrate. 
Deville, on the other hand, obtained an oil equally strongly levogyrate. It consists 
chiefly of a terpene, C,,H,,, and is in many respects like oil of turpentine. 

Medical Properties and Uses. Hlemi has properties analogous to those of the 
turpentines, but is exclusively applied to external use. In the United States it is 
rarely employed even in this way. In the pharmacy of Europe it enters into the 
composition of numerous plasters and ointments. We are told that it is occasionally 
brought to this country in small fragments mixed with the coarser kinds of gum 
arabic from the Levant and India. 


Off. Prep. Unguentum Elemi, Br. 
ELIXIRIA. Sliwirs. 


(EL-IX-IR/I-A—él-ik-sir’ e-a.) 

Elixirs as they are known in modern American pharmacy are aromatic, sweetened, 
spirituous preparations, containing small quantities of active medicinal substances. 

hey differ greatly from the liquids formerly termed elixirs, from the fact that the 
first object sought for in the modern elixir is an agreeable taste, and usually this is 
attained only by such sacrifices as to render the effect of the medicine almost nit, 
whilst the principal activity is due to the alcohol, which has proved in many cases 
very injurious. ‘These considerations have heretofore prevented an official recog- 
nition of elixirs, and the present Pharmacopoeia recognizes but one, ‘@.e., elixir of 
orange, which has been introduced merely as a vehicle. Owing to their extensive 
use by practitioners all over our country, it becomes necessary to notice some of 
the most important in this commentary. For the convenience of the pharmacist 
they are grouped together below.* 


* Elixir of Bismuth. Dissolve 256 grains of ammonio-citrate of bismuth in 4 fluidounces of 
distilled water; mix with 12 fluidounces of simple elixir, and filter. (C. 8. Diehl.) 


Elixir of Beef, Wine, and Iron, usually called, simply, Beef, Wine, and Iron.. Extract beef 
(Liebig’s), } ounce av.; ammonio-citrate of iron, 256 grains; spirit of orange (1 to 10), 4 fluid- 
ounce ; distilled water, 14 fluidounces; sherry wine, sufficient to make 16 fluidounces, 

Dissolve the ammonio-citrate of iron in the water; dissolve the extract of beef in the sherry 
wine; add the spirit of orange, and mix the solutions. 

Elixir of Bromide of Potassium. One fluidrachm contains 5 grains of the salt. Bromide 
of potassium, 640 grains; elixir of orange, 16 fluidounces. 

Dissolve and filter. (W. S. Thompson.) 

Elixir of Bromide of Ammonium and Elixir of Bromide of Sodium are prepared like Elixir of 
Bromide of Potassium, substituting the proper salts. 

Elixir Calisaye. Calisaya Elixir. Sulphate of quinine, 72 grains; sulphate of cinchonine, 
‘24 grains; sulphate of quinidine, 20 grains; sulphate of cinchonidine, 12 grains; elixir of orange, 
8 pints; caramel, q.s. : 

Triturate the mixed sulphates with one pint of the elixir; pour the mixture into a glass flask, 
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ELIXIR AURANTII. U.S. Eliwir of Orange. [Simple Elizir.] 
(E-LIX/IR AU-RAN’TI-I—e-lik’sur &w-ran'she-i.) 
“ Oil of Orange Peel, one part [or two and a half fluidrachms] ; Cotton, two parts 
{or half an ounce av.]; Sugar, in coarse powder, one hundred parts [or twenty-five 


and heat in a water-bath until the solution is effected; while still hot, add the remainder of the 
elixir and caramel; when cold, filter. (W. S. Thompson.) 


Elixir of Calisaya Bark, Calisaya bark, 24 troyounces ; Curagoa orange peel (ribbons), 16 troy- 
ounces; coriander, 4 troyounces ; cardamom, 14 troyounces; cinnamon, 3 troyounces ; anise, 1 troy- 
ounce; cocoa (Baker’s), 8 troyounces. 

Reduce to a moderately fine powder, displace with a mixture consisting of one part, by measure, 
of strong alcohol, and three parts of water; obtain 2} gallons of percolate. 

Meanwhile, prepare from six pints of solution of tersulphate of iron, hydrated oxide of iron, 
by the formula of the Pharmacopeeia, measure it, and add to every four measures one measure of 
alcohol; then add of this sufficient of the percolate obtained as above to deprive it of its cincho- 
tannic acid. The absence of the latter is readily ascertained by the addition of a drop of tincture 
of chloride of iron to a filtered portion of the liquid in operation, which should not be colored by 
such addition. Should coloration result, the intensity or faintness will serve as a guide to the 
further quantity of hydrated oxide of iron necessary to completely detannate the preparation. As 
soon as this result is attained, strain the mixture upon a muslin strainer, and when the liquid 
ceases to pass, wash the residue upon the strainer with sufficient of a mixture of 1 measure of 
stronger alcohol to 3 of water, to make the strained liquid measure 5 gallons. Now triturate to- 
gether oil of orange (fresh) 4 fluidounce (or solution of 5 fluidounces), with precipitated chalk 6 
ounces. When thoroughly mixed, incorporate it with the strained liquid obtained as above, agitate 
well, and filter through paper. Express the filter between muslin, filter the expressed liquid, and 
mix with the previous filtrate, in which dissolve 15 lbs. of sugar. If necessary, the elixir should be 
filtered, but simple straining will usually answer. (C. L. Diehl.) 


Ferrated Elixir of Calisaya, or Elixir of Calisaya and Iron, [One fluidrachm contains 2 grains 
of the ammonio-citrate of iron.] Citrate of iron and ammonium, 256 grains; calisaya elixir, 16 
fluidounces. 

Dissolve and filter. (W. S. Thompson.) 


Elixir of Calisaya, Iron, and Bismuth. [One fluidrachm contains 2 grains of the ammonio- 
citrate of iron and 1 grain of the ammonio-citrate of bismuth.] Citrate of bismuth and ammo- 
nium, 128 grains; elixir of calisaya and iron, 16 fluidounces; water of ammonia, q. s. 

Dissolve the citrate of bismuth and ammonium in the elixir; add water of ammonia carefully 
until the reaction is perfectly neutral, then filter. (W. S. Thompson.) 


Elixir of Chloral Hydrate. Dissolve 2 ounces of chloral hydrate in 1 pint of simple elixir, and 
filter. 


Elixir of Coca Leaves. Fluid extract of coca, 21 fluidounces, 160 minims; alcohol, 13 fluid- 
ounces ; glycerin, 5 fluidounces; Curagoa flavor, 5 fluidounces ; sherry wine, 8 fluidounces; solution 
of caustic soda (sp. gr. 1°22), 4 fluidounce; elixir of orange, sufficient to make 1 gallon. 

The soda is added to increase the activity. (Gardner.) 


Elixir of Corydalis, Compound (Turkey Corn). Elixir of orange, 10 fluidounces; stronger 
alcohol, 2 fluidounces; fluid extract of corydalis, 1 fluidounce; fluid extract of stillingia, 1 fluid- 
ounce; fluid extract of prickly ash bark, 4 fluidounces; fluid extract of blue flag, 14 fluidounces ; 
iodide of potassium, 360 grains. 

Mix the liquids in the above order; dissolve in the mixture the iodide of potassium, set aside 
for twenty-four hours, and then filter. 


Elixir of Gentian. Fluid extract of gentian, 1 fluidounce; elixir of orange, 15 fluidounces. 
Mix and filter. (W. S. Thompson.) 


Elixir of Gentian and Iron. [One fluidrachm contains 1 grain of pyrophosphate of iron.] Py- 
rophosphate of iron, 128 grains; elixir of gentian, 16 fluidounces. 
Dissolve and filter. (W. 8. Thompson.) 


Elixir of Guarana. [Ten grains to each fluidrachm.] Fluid extract of guarana, 2 fluidounces ; 
stronger alcohol, 2 fluidounces; elixir of orange, 8 fluidounces. 
Mix and filter. 


Elixir of Hops. Add 24 fluidounces of fluid extract of hops (made according to formula for 
F. E. Gentian, U.S.) to 134 fluidounces of simple elixir; mix and filter. 


Elixir of Iron and Quinine. Citrate of iron and quinine, 256 grains; distilled water, 1 fluid- 
ounce; simple elixir, 15 fluidounces. 
Dissolve and mix. 


_ Elixir of Liquorice (Aromatic). Oil of cloves, 5 minims; oil of true cinnamon, 3 minims; 
simple syrup, + pint; alcohol, 6 fluidounces; fluid extract of liquorice, U. S. P., 2 fluidounces. 

Dissolve the oils in the alcohol, add to the syrup and fluid extract, filter after the addition of a 
drachm of carbonate of magnesia. (Remington.) 


Elixir of Pepsin and Bismuth. [One fluidrachm contains 2 grains each of saccharated pepsin 
and ammonio-citrate of bismuth.] Saccharated pepsin, 256 grains; citrate of bismuth and am- 
monium, 256 grains; stronger alcohol, 2 fluidounces; rose water, 2 fluidounces; sugar, 5 ounces; 
caramel, 30 minims; water, q. s.; water of ammonia, qs. 

Dissolve the citrate of bismuth and ammonium in eight fluidounces of water, filter and dissolve 
the pepsin, and then the sugar, in the filtrate without heat. Mix the alcohol and rose water, and 
add the mixture to the solution. Neutralize the elixir carefully with water of ammonia, add the 
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ounces av.]; Alcohol, Water, each, a sufficient quantity, To make three hundred 
parts [about four pints]. Mix Alcohol and Water in the proportion of one part [or 
one pint] of Alcohol to three parts [or two and a half pints] of Water. Add the 
Oil of Orange to the Cotton, in small portions at a time, distributing it thoroughly 
by picking the Cotton apart after each addition ; then pack tightly in a conical perco- 
lator, and gradually pour on the mixture of Alcohol and Water, until two hundred 
parts [or three and a quarter pints] of filtered liquid are obtained. In this liquid 
dissolve the Sugar by agitation, without heat, and strain.” U.S. 

This is a new officinal preparation. Its introduction grew out of the necessity 
for some official action, which would enable pharmacists to readily furnish elixirs 
when called for by an extemporaneous or speedy process. The elixir of orange is, 
of course, merely a base or vehicle, and in many cases the medicinal substance may 
be simply dissolved in the elixir. It may be necessary to add some insoluble, inert 
powder, like precipitated chalk, carbonate of magnesium, etc., to the liquid before 
filtering, in order to obtain a perfectly transparent elixir, and it is customary in 
many parts of the country to color the preparation with cochineal or caramel. 


caramel, and strain through canton flannel, without pressure, adding enough water through the 
strainer to make the finished elixir measure one pint. 


Elixir of Pepsin, Bismuth, and Strychnine. [One fluidrachm contains 2 grains each of sac- 
charated pepsin and ammonio-citrate of bismuth, and ™; of a grain of sulphate of strychnine.] 
Sulphate of strychnine, 2 grains; elixir of pepsin and bismuth, 16 fluidounces. 

Dissolve. 


Elixir of Pyrophosphate of Iron. Soften 256 grains of pyrophosphate of iron in 4 fluidounce 
of water; add 154 fluidounces of simple elixir; mix and filter. 


Elixir of the Phosphates of Iron and Quinine. [One fluidrachm contains 1 grain of pyrophos- 
phate of iron, and 4 grain of the alkaloid quinine.] Quinine (alkaloid), 64 grains; pyrophosphate 
of iron, 128 grains; stronger alcohol, 2 fluidounces; water, 3 fluidounces; syrup, 3 fluidounces ; elixir 
of orange, 8 fluidounces. 

Dissolve the quinine in the alcohol, and the pyrophosphate of iron in the water. Mix the two 
solutions, add the syrup and the elixir. Filter if necessary. (W. S. Thompson.) 


Elixir of the Phosphates of Iron, Quinine, and Strychnine. [One fluidrachm contains 1 grain 
of pyrophosphate of iron, 4 grain of quinine, and #; grain of strychnine.] Strychnine, 2 grains; 
quinine, 64 grains; pyrophosphate of iron, 128 grains; stronger alcohol, 2 fluidounces; water, 3 
fluidounces; syrup, 3 fluidounces; elixir of orange, 8 fluidounces. 

Dissolve the strychnine, and afterwards the quinine, in the alcohol. Dissolve the pyrophosphate 
of iron inthe water. Mix the two solutions and add the syrup andthe elixir. Filter, if necessary. 
(W. S. Thompson.) 


Elixir of Pyrophosphate of Iron, Quinine, and Strychnine. Sulphate of quinine, 60 grains; 
strychnine, 1 grain; citric acid, 5 grains; stronger alcohol, 3 fluidounces; solution of oil of orange, 
50 minims; syrup, 6 fluidounces ; pyrophosphate of iron, 240 grains; distilled water, 7 fluidounces ; 
water of ammonia, q. s. 

Triturate the sulphate of quinine, strychnine, and citric acid together until minutely divided; 
then add the alcohol and solution of oil of orange. Warm the syrup slightly (to about 150° F.), 
and add to the turbid mixture; when, upon stirring, the mixture becomes clear. To this add the 
pyrophosphate of iron, previously dissolved in the distilled water, and, finally, carefully, water of 
ammonia (drop by drop), until the elixir is perfectly neutral to test-paper; filter. The solution of 
oil of orange is made by dissolving 1 fluidrachm of oil in 9 fluidrachms of alcohol. 

The finished preparation has a greenish yellow color, a pleasant flavor of orange, and is perma- 
nent. (Diehl & Scheffer.) 


Compound Elixir of Taraxacum. Taraxacum root, 6 Ogpces 5 wild cherry bark, 4 ounces; gen- 
tian root, 1 ounce; orange peel, 2 ounces; cinnamon, coriander, of each, 1 ounce; anise, cardamom, 
caraway seed, of each, 2 drachms; liquorice root, 1 ounce; simple syrup, 24 pints. 

Mix water and alcohol together in the proportion of 3 parts of the former and 1 part of the 
latter. Moisten the drugs, which have previously been powdered together, with 6 fluidounces of the 
mixture, pack in a conical percolator, pour on sufficient of the alcoholic mixture to obtain 64 pints, 
add the syrup, and mix. 

This is the original formula of Mr. P. C. Candidu.. 


Compound Elixir of Taraxacum. Fluid extract of taraxacum, 6 fluidounces; fluid extract of 
gentian, 1 fluidounce; oil of orange, 100 drops; oil of cinnamon, 12 drops; oil of anise, 10 drops; 
oil of caraway, 5 drops; oil of coriander, 20 drops; extract of liquorice, 1 ounce; syrup of wild 
cherry, 24 pints; alcohol, 14 pints; water, 4 pints. 

Mix the oils with the alcohol, and the extracts with the syrup, add the water, and filter. (For- 
mula of A. P. A., 1871.) 


Elixir of Valerianate of Ammonium. [One fluidrachm contains 2 grains of the salt.] Valeri- 
anate of ammonium, 260 grains; water, 1 fluidounce; elixir of orange, 15 fluidounces; water of 
ammonia, q. s. 

Mix the salt with the water, and add gradually water of ammonia, until a solution neutral to 
test-paper is obtained. Mix this solution with the elixir of orange and filter. This is usually col- 
ored with tincture of cochineal. 


540 Emplastra. PART I, 
EMPLASTRA. Plasters. 


(EM-PLAS’TRA.) 

Emplatres, Fr.; Pflaster, @. 

Plasters are solid compounds intended for external application, adhesive at the 
temperature of the human body, and of such a consistence as to render the aid of 
heat necessary in spreading them. Most of them have as their basis a compound 
of olive oil and litharge, constituting the Emplastrum Plumbi of the Pharma- 
copeias. Others owe their consistence and adhesiveness to resinous substances, or 
to a mixture of these with wax and fats. 

In the preparation of the plasters, care is requisite that the heat employed be not 
sufficiently elevated to produce decomposition, nor so long continued as to drive off 
any volatile ingredient upon which the virtues of the preparation may in any degree 
depend. After having been prepared, they are usually shaped into cylindrical rolls, 
and wrapped in paper to exclude the air. Plasters should be firm at ordinary tem- 
peratures, should spread easily when heated, and, after being spread, should remain 
soft, pliable, and adhesive, without melting, at the heat of the human body. When 
long kept, they are apt to change color and to become hard and brittle; and, as this 
alteration is most observable upon their surface, it must. depend chiefly upon the 
action of the air, which should therefore be as much as possible excluded. ‘The de- 
fect may usually be remedied by melting the plaster with a moderate heat, and 
adding a sufficient quantity of oil to give it the due consistence. 

Plasters are prepared for use by spreading them upon leather, linen, or muslin, 
according to the particular purposes they are intended to answer. Leather is most 
convenient when the application is made to the sound skin, linen or muslin when 
the plaster is used as a dressing to ulcerated or abraded surfaces, or with the view 
of bringing and retaining together the sides of wounds. The leather usually pre- 
ferred is white sheep-skin, or the kind known commercially as “ hemlock splits.” A 
margin about a quarter or half an inch broad should usually be left uncovered, in 
order to facilitate the removal of the plaster, and to prevent the clothing in contact 
with its edges from being soiled. An accurate outline may be obtained by pasting 
upon the leather a piece of paper, so cut as to leave in the centre a vacant space of 
the required dimensions, and removing the paper when no longer needed. The 
same object may often be accomplished by employing two narrow rulers of sheet tin 
graduated in inches, and so shaped that each of them may form two sides of a rec- 
tangle. ‘These may be applied in such a manner as to enclose within them any given 
rectangular space, and may be fixed by weights upon the leather, or preferably ad- 
justed by set-screws, while the plaster is spread. For any other shape, as in the 
instance of plasters for the breast, pieces of tin may be employed having a vacuity 
within, corresponding to the required outline. The spreading of the plaster is most 
conveniently accomplished by the use of a spatula or plaster iron. This may be 
heated by means of a spirit lamp. Care must be taken that the instrument be not 
so hot as to discolor or decompose the plaster; and special care is requisite in the 
case of those plasters which congain a volatile ingredient. A sufficient portion of 
the plaster should first be melted by the heated instrument, and, having been re- 
ceived on a piece of coarse stiff paper, or in a shallow tin tray open on one side, 
should, when nearly cool, be transferred to the leather, and applied quickly and 
evenly over its surface, By this plan the melted plaster is prevented from pene- 
trating the leather, as it is apt to do when applied too hot. Before removing the 
paper from the edge of the plaster, if this has become so hard as to crack, the iron 
should be drawn over the line of junction. When linen or muslin is used, and the 
dimensions of the portion to be spread are large, as is often the case with adhesive 
plaster, the best plan is to pass the cloth “ on which the plaster has been laid through 
a machine, formed of a spatula fixed by screws at a proper distance from a plate of 
polished steel.” A machine for spreading plasters is described by M. Hérent in the 
Journ. de Pharm. (3e ser., ii. 403).* (See also NV. R., 1879, p. 337.) 

* It has been customary with apothecaries to employ an apparatus, such as that figured on the 


opposite page, for spreading quantities of plasters. An oblong rectangular block of hard wood (a e) 
has its upper surface (c) slightly convex. To this is attached by a movable joint (at 7) a sheet- 
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The spreading of plasters has become to a great extent a lost art to the pharma- 
cist of this country, owing to the introduction of machine-spread plasters, which 
contain india rubber in the adhesive composition. These are reasonably permanent, 
and do not require the application of heat. When made by reliable manufacturers 
they are in many cases to be preferred, but, unfortunately, the introduction of im- 
mense quantities of worthless plasters by unscrupulous makers has caused many 
practitioners to direct these to be spread by the pharmacist from officinal plaster. 
The perforation or “ porousing” of plasters is usually accomplished on a large scale 
by expensive apparatus. Prof. J. P. Remington has devised an inexpensive appa- 
ratus whereby the apothecary can perforate those spread by himself. (A.J. P., 1878, 
patit.)* 


EMPLASTRUM AMMONIACI. U.S. Ammoniac Plaster. 
(EM-PLAS/TRUM AM-MO-NI!A-CI.) 

Emplatre de Gomme Ammoniaque, Emplatre fondant (résolutif), Fr.; Ammoniak-Pflaster, G. 

“ Ammoniac, one hundred parts [or five ounces av.]; Diluted Acetic Acid, one 
hundred and forty parts [or half a pint]. Digest the Ammoniac in the Diluted 
Acetic Acid, in a suitable vessel, avoiding contact with metals, until it is entirely 
emulsionized ; then strain and evaporate the strained liquid, by means of a water- 
bath, stirring constantly, until a small portion, taken from the vessel, hardens on 
cooling.” U.S. 

This plaster has been omitted in the British Pharmacopceia. 

As ammoniac is not usually kept purified in our shops, the straining of the solu- 
tion in the diluted acid is directed, as the most convenient method of separating 
impurities. Dr, Duncan remarked that the plaster, prepared in iron vessels, “ ac- 


iron frame (6), with an opening (n) of the dimensions of the plaster to be spread, and clasps (d) at 
the other end, by which this may be fixed to the block. Another portion of the apparatus is a sheet- 
iron or tin frame (m), by which the leather is cut out, and the margin marked. The leather thus pre- 
pared is laid on the convex surface of the block (c) ; the sheet-iron frame is brought down on it evenly 
(as at h 7); the plaster, previously melted, but not too hot, is poured on the leather in the centre, and, 
by means of an iron instrument (g) previously heated by a spirit lamp, is spread uniformly over 
the surface, the thickness being regulated by the frame against which the iron is pressed. Any 
excess of plaster is thus pressed over upon the frame. The point of a sharp instrument (/) is then 














A 





drawn along the interior edge of the frame so as to separate the plaster from it, after which the 
clasps are unfastened and the plaster removed. ; 

* Hmplastrum Aconiti. Aconite Plaster. (Emplatre d’Aconit, F’r.; Aconit-Pflaster, G.) re Take of 
Aconite Root, in fine powder, sixteen troyounces ; Alcohol, Resin Plaster, each, a sufficient quantity. 
Moisten the Aconite Root with six fluidounces of Alcohol, and pack it in a conical percolator. 
Cover the surface with a disk of paper, and pour upon it ten fluidounces of Alcohol. When the 
liquid begins to drop, cork the percolator, and, having closely covered it to prevent evaporation, 
set it aside in a moderately warm place for four days. Then remove the cork, and gradually pour 
on Alcohol until two pints of tincture have been obtained or the Aconite Root is exhausted, Distil 
off a pint and a half of alcohol, and evaporate the residue to a soft uniform extract by means of a 
water-bath. Add to this sufficient Resin Plaster, previously melted, to make the mixture weigh 
sixteen troyounces, and then mix them thoroughly.” U. S. 1870. 

This plaster was introduced into the Pharmacopeeia of 1870. The formula is a modification of 
that proposed by Prof. Procter. (A. J. P., xxv. 202.) Aconite Plaster may be used whenever it is 
desired to produce a very powerful local anodyne effect. 
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quires an unpleasant dark color, from being impregnated with iron, whereas, when 
prepared in a glass or earthenware vessel, it has a yellowish white coior, and more 
pleasant appearance.” Care should also be used to avoid iron spatulas in its prep- 
aration, as the acetic acid acts on that metal, and discolors the plaster. The use 
of a moderate heat will facilitate the action of the diluted acid; and at best it is a 
thick creamy mass that is obtained, which requires the aid of the hand to strain it 
properly. 

Medical Properties. The ammoniac plaster is stimulant, and is applied over 
scrofulous tumors and chronic swellings of the joints, to promote their resolution. 
It often produces a papular eruption, and sometimes occasions considerable inflam- 
mation of the skin. 


EMPLASTRUM AMMONTACI CUM HYDRARGYRO. U.S., Br. 


Ammoniac Plaster with Mercury. 
(EM-PLAS/TRUM AM-MOQ-NI/A-CI CUM HY-DRAR/GY-RO.) 


Emplatre de Gomme Ammoniaque mercuriel, /’r.; Quecksilber- und Ammoniak-Pflaster, @. 

“ Ammoniac, seven hundred and twenty parts [or thirteen ounces av.|; Mercury, 
one hundred and eighty parts [or three and one-quarter ounces av.]; Olive Oil, 
eight parts [or sixty grains]; Sublimed Sulphur, one part [or eight grains]; Di- 
luted Acetic Acid, one thousand parts [or seventeen fluidounces]; Lead Plaster, a 
sufficient quantity, To make one thousand parts [or eighteen ounces av.]. Digest the 
Ammoniac in the Diluted Acetic Acid, in a suitable vessel, avoiding contact with 
metals, until it is entirely emulsionized; then strain, and evaporate the strained 
liquid by means of a water-bath, stirring constantly, until a small portion, taken 
from the vessel, hardens on cooling. Heat the Olive Oil, and gradually add the 
Sulphur, stirring constantly until they unite; then add the Mercury, and triturate 
until globules of the metal cease to be visible. Next add, gradually the Ammoniac, 
while yet hot; and finally, having added enough Lead Plaster, previously melted 
by means of a water-bath, to make the mixture weigh one thousand parts [or eigh- 
teen ounces ay.], mix the whole thoroughly.” US. 

“Take of Ammoniacum twelve ounces [avoirdupois]; Mercury three ounces 
[avoird.]; Olive Oil one fluidrachm; Sublimed Sulphur eight grains. Heat the 
Oil, and add the Sulphur to it gradually, stirring till they unite. With this mix- 
ture triturate the Mercury until globules are no longer visible ; and, lastly, add the 
Ammoniacum, previously liquefied, mixing the whole carefully.” Br. 

The finished preparation does not differ materially from that produced by the 
formula of the last Pharmacopoeia. The use of diluted acetic acid to facilitate the 
straining of the ammoniac is an improvement over the water formerly used. The 
use of lead plaster to bring up the weight is needless, in our opinion. 

The only use of the sulphur is to aid in the extinguishment of the mercury; as 
the compound formed by it with the metal is probably inert. When ammoniac not 
previously prepared is used, as it is not fusible by heat, it must be brought to the 
proper consistence by softening it in a small quantity of hot water, straining, and 
evaporating. 

Medical Properties and Uses. ‘This plaster unites with the stimulant power 
of the ammoniac the specific properties of the mercury, which is sometimes absorbed 
in sufficient quantity to affect the gums. It is used as a discutient in enlargement 
of the glands, tumefaction of the joints, nodes, and other indolent swellings, es- 
pecially when dependent on a venereal taint. It is also sometimes applied over the 
liver in chronic hepatitis.* 


* Emplastrum Antimonii. Antimonial Plaster. (Emplastrum Stibiatum, s. Antimoniale; Em- 
platre (Poix) émétisée, Emplatre antimonial, /.; Brechweinstein-Pflaster, @.) ‘Take of Tartrate 
of Antimony and Potassium, in fine powder, a troyounce ; Burgundy Pitch four troyounces. Melt 
the Pitch by means of a water-bath, and strain; then add the powder, and stir them well together 
until the mixture thickens on cooling.” U.S. 1870. 

This is a useful formula, although no longer officinal. It affords one of the most convenient 
methods of obtaining the local pustulating effects of tartar emetic. For its effects and uses, see 
Antimonii et Potassii Tartras. 
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EMPLASTRUM ARNICZE. U.8. Arnica Plaster. 


(EM-PLAS’/TRUM AR/NI-Q—iir’ nj-se.) 

Emplatre d’Arnique, Fr.; Arnicapflaster, (. 

“ Extract of Arnica Root, fifty parts [or four ounces av.]; Resin Plaster, one 
hundred parts [or eight ounces av.]. Add the Extract to the Plaster, previously 
melted by means of a water-bath, and mix them thoroughly.” U.S. 

These ingredients incorporate readily, and form a good plaster. The preparation 
was introduced into the Pharmacopeeia, to enable the apothecary to meet the de- 
mand for a convenient preparation of arnica for external use. It is supposed to be 
useful in sprains and bruises, and sometimes probably acts beneficially by its stimu- 
lant properties in chronic rheumatism and other chronic external inflammations. 


EMPLASTRUM ASAFCITIDZE. U.S. Asafetida Plaster. 
(EM-PLAS’/TRUM AS-A-F@T’I-D #—is-a-fét!i-dé, ) 

Emplastrum Assafoetide, Emplastrum Foetidum; Emplatre d’Asefétide, Emplatretfétide (anti- 
hystérique), Fr.; Stinkasant-Pflaster, G. 

“Asafetida, thirty-five parts [or thirteen ounces av.]; Lead Plaster, thirty-five 
parts [or thirteen ounces av.]; Galbanum, jifteen paris [or five and a half ounces 
av.|]; Yellow Wax, ji/teen parts [or five and a half ounces av.]; Alcohol, one 
hundred and twenty parts [or three pints]. Digest the Asafetida and Galbanum 
with the Alcohol on a water-bath, separate the liquid portion, while hot, from the 
coarser impurities by straining, and evaporate it to the consistence of honey; then 
add the Lead Plaster and the Wax, previously melted together, stir the mixture 
well, and evaporate to the proper consistence.” U.S. 

This plaster has been omitted in the British Pharmacopeeia. 

The directions of the U. S. Pharmacopeeia indicate the mode in which the gum- 
resins may be brought to the liquid state before being incorporated with the other 
ingredients. Galbanum melts sufficiently by the aid of heat to admit of being 
strained; but this is not the case with asafetida, which must be prepared by dis- 
solving it in a small quantity of hot water or alcohol, straining, and evaporating to 
the consistence of honey; and even galbanum may be most conveniently treated in 
the same way. Formerly these gum-resins were ordered merely to be melted and 
strained. 

This plaster may be advantageously applied over the stomach or abdomen, in 
cases of hysteria attended with flatulence, and to the chest or between the shoulders 
in hooping-cough. 


EMPLASTRUM BELLADONN. U.S, Br. Belladonna Plaster. 
(EM-PLAS/TRUM BEL-LA-DON'NZ.) 

Emplatre de Belladone, /'..; Belladonna-Pflaster, G. 

“ Belladonna Root, in No. 60 powder, one hundred parts [or 16 ounces av.]; 
Alcohol, Resin Plaster, each, a sufficient quantity, To make one hundred parts. 
Moisten the powder with forty parts [or 7 fluidounces] of Alcohol, and pack it 
firmly in a cylindrical percolator; then add enough Alcohol to saturate the 
powder and leave a stratum above it. When the liquid begins to drop.from the 
percolator, close the lower orifice, and, having closely covered the percolator, 
macerate for forty-eight hours. Then allow the percolation to proceed, gradually 
adding Alcohol, until the Belladonna Root is exhausted. Reserve the first ninety 
parts [or 14 fluidounces] of the percolate ; evaporate the remainder at a temperature 
not exceeding 50° C. (122° F.), to ten parts [or 2 fluidounces] ; mix this with the 
reserved portion, and evaporate at or below the above-mentioned temperature to a soft 
uniform extract. Add to this enough Resin Plaster, previously melted, to make the 
whole weigh one hundred parts [or 16 ounces av.], and mix thoroughly.” U.S. 

“Take of Extract of Belladonna, Resin Plaster, each, three ounces [avoirdupois | ; 
Rectified Spirit sa fluidownces [Imperial measure]. Rub the Extract and Spirit 
together in a mortar, and when the insoluble matter has subsided, decant the clear 
solution, remove the spirit by distillation or evaporation, and mix the alcoholic 
extract thus obtained with the Resin Plaster melted by the heat of a water-bath, 


‘ 
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continuing the heat until with constant stirring the plaster has acquired a suitable 
consistence.” Br. 

This preparation was formerly prepared with the extract made from the inspis- 
sated juice of the leaves, and is so still in the British process; but in the last 
edition of the U.S. Pharmacopoeia an alcoholic extract of the root was substituted 
with the effect of rendering the plaster easier to be spread and more adhesive, and 
the officinal preparation is now of a light yellowish brown color, without a shade of 
green. It is a useful anodyne application i in neuralgic and rheumatic pains, and in 
dysmenor rhoea. We have seen the constitutional effects of belladonna result from 
its external use.* Machine-spread belladonna plaster can be found in the market, 
which was admitted by a representative of the manufacturer to contain no extract of 
belladonna whatever, but to be purely factitious. © 


EMPLASTRUM CALEFACIENS. Br. Warm Plaster. 
(EM-PLAS'/TRUM CAL-E-FA/CI-ENS—kil-e-fa!she-enz. ) 
See Emplastrum Picis cum Cantharide. U.S. 


EMPLASTRUM CANTHARIDIS. Br. Cantharides Plaster. Blister- 
ing Plaster. 
_ (EM-PLAS’/TRUM CAN-THAR’I-DIS.) 
See Ceratum Cantharidis. U.S. 


EMPLASTRUM CAPSICI. U.S. Capsicum Plaster. 
(EM-PLAS’/TRUM CAP/SI-CI.) 

“Resin Plaster, Oleoresin of Capsicum, each, a sufficient quantity. Melt the 
Resin Plaster at a ‘gentle heat, spread a thin and even layer of it upon muslin, and 
allow it to cool. Then having cut off a piece of the required size, apply a ‘thin 
coating of Oleoresin of Capsicum, by means of a brush, leaving a narrow, blank 
margin along the edges. A space of four inches, or ten centimeters square, ‘should 
contain four grains, or twenty-five centigrammes, of Oleoresin of Capsicum.” U.S. 

This is a new officinal. It is a convenient way of obtaining the rubefacient — 
effects of capsicum; of course the practice will be for the pharmacist to employ 
machine adhesive plaster as the base ; although, with a little experience, very good 
work can be done by hand. 


EMPLASTRUM CERATI SAPONIS. Br. Soap Cerate Plaster. 


(EM-PLAS'/TRUM CE-RA/TI SA-PO/NIS.) 

srieeiatee de Savon saturné, Fr.; Seifencerat-Pflaster, @. 

“Take of Hard Soap, in powder, ten ounces [avoirdupois]; Yellow Wax twelve 
and a half ounces [avoir.]; Olive Oil one pint [Imperial measure] ; Oxide of Lead 
Jifteen ounces [avoir.]; Vinegar one gallon [Imp. meas.]. Boil the Vinegar and 
Oxide of Lead together, by the heat of a steam-bath, constantly stirring them until 
the Oxide has combined with the Acid; then add the Soap and boil again until 
most of the moisture is evaporated ; finally, add the Wax and Oil melted together, 
and stir the whole continuously, maintaining the heat until by the evaporation of 
the remaining moisture thé prodact has acquired the proper consistence for a 
plaster.” Br. 

This is the old Ceratum Saponis Compositum of the London College, the name 
of which has been changed in the British Pharmacopoeia, because, the former class 
of Cerates having been abandoned, it was necessary to put the preparation into an- 
other class with a different title. It is not strictly a plaster, as this term is under- 
stood in American pharmacy ; for heat is not required to spread it, it being applied to 
the leather or cloth by means of a spatula, like our Cerates, to which it properly be- 
longs. Indeed, it is essentially the same preparation as the Ceratum Saponis of the 
U.S. P. 1870, consisting, like that, of soap plaster with wax and olive oil, though 


* Mr. T. W. Worthington proposes a formula for making belladonna plaster with caoutchoue 
in the A. J. P., xliii. 153. 
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made differently, and containing some acetate of sodium, as an incidental result of 
the process. In the British formula, subacetate of lead is first formed by the boiling 
of litharge or oxide of lead with vinegar; and the subacetate is then converted, b 
double decomposition with hard soap, into a compound of the oxide of lead and the 
fatty acids of the soap, and acetate of sodium, which, with some glycerin formed in 
the process, remains as an ingredient of the lead plaster. The process is completed 
by incorporating this with the melted wax and oil, thus in fact converting the prepara- 
tion into a cerate. (See Ceratum Saponis.) 


EMPLASTRUM FERRI. U.S. Iron Plaster. [Strengthening 
Plaster. | | 
(EM-PLAS/TRUM FER/RI.) 
. Emplastrum Roborans, Br.; Chalybeate Plaster; Emplastrum Ferratum, s. Martiale; Em- 
platre d’Oxyde rouge de Ner, Emplatre de Canet, F’r.; Hisenpflaster, Stiirkendes Pflaster, 4. 

“ Hydrated Oxide of Iron, dried at a temperature not exceeding 80° C. (176° F.), 
ten parts [or one ounce av.]; Canada Turpentine, ten parts [or one ounce av.]|; 
Burgundy Pitch, ten parts [or one ounce av.]; Lead Plaster, seventy parts [or seven 
ounces av. ], To make one hundred parts [or ten ounces‘av.]. Melt the Lead Plaster, 
Canada Turpentine, and Burgundy Pitch by means of a water-bath; then add the 
Oxide of Iron, and stir constantly until the mixture thickens on cooling.” U.S. 

“Take of Hydrated Peroxide of Iron, in fine powder, one ounce ; Burgundy Pitch 
two ounces ; Lead Plaster eight ounces. Add the Peroxide of Iron to the Burgundy 
Pitch and Lead Plaster, previously melted together, and stir the mixture constantly 
till it stiffens on cooling.” Br. 

This preparation differs from that officinal in 1870 in the substitution of hydrated 
oxide of iron for the subcarbonate, and of Canada turpentine for a portion of the 
Burgundy pitch. This latter change is of questionable utility, the object being to 
render the plaster more adhesive and flexible. It will probably be found too soft 
now, and the Canada turpentine irritant. The same end could have been accom- 
plished, if desired, by the addition of olive oil. The use of hydrated oxide of iron 
in the place of the subcarbonate is an improvement, and in this respect the plaster is 
in accord with the British formula. 

This preparation has enjoyed some popular celebrity, under the impression that it 
strengthens the parts to which it is applied; whence it has derived the name of 
strengthening plaster. It is used in those conditions of the loins, larger muscles, and 
joints which, though usually ascribed to debility, are in fact most frequently de- 
pendent on rheumatic or other chronic inflammatory affections, and, if relieved by the 
plaster, are so in consequence of the gentle excitation produced by it in the vessels 
of the skin, or of the exclusion of the air. It may also, in some instances, give re- 
lief by affording mechanical support ; but neither in this nor in any other respect 
can it be deemed very efficient. 


EMPLASTRUM GALBANI. U.S., Br. Galbanum Plaster. 
(EM-PLAS/TRUM GAL/BA-NI.) 
Emplastrum Galbani Compositum, U. S. 1870; Emplastrum Lithargyri (vel Plumbi) Composi- 


tum, Emplastrum Diachylon Compositum ; Emplatre de Galbanum, f’r.; Mutterharz-Pflaster, Gum- 
mipflaster, Zugspflaster, G. 


“Galbanum, sixteen parts [or eight ounces av.]; Turpentine, two parts [or one 
ounce av.]; Burgundy Pitch, siz parts [or three ounces av.]; Lead Plaster, seventy- 
six parts [or thirty-eight ounces av.], To make one hundred parts [or fifty ounces 
ay.|. To the Galbanum and Turpentine, previously melted together and strained, 
add, first, the Burgundy Pitch, then the Lead Plaster, melted over a gentle fire, and 
mix the whole thoroughly.” U.S. 

“Take of Galbanum, Ammoniacum, Yellow Wax, of each, one ounce ; Lead Plaster, 
eight ounces. Melt the Galbanum and Ammoniacum together, and strain. Then 
add them to the Lead Plaster and Wax, also previously melted together, and mix 
the whole thoroughly.” Br. . 

This is the Compound Galbanum Plaster of the U. 8. Pharm. 1870, the title hav- 
ing been changed, with the trifling alteration of 4 per cent. increase of lead plaster. 

35 
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In the British process the galbanum and ammoniacare best prepared by dissolving 
them in a small quantity of hot water or diluted alcohol, straining the solution, and 
evaporating it to the proper consistence for mixing with the other ingredients. 

Before being employed in this process, the galbanum should be purified, as it 
often contains foreign matters which must injure the plaster. It may be freed from 
these by melting it with a little water or diluted alcohol, straining, and evaporating 
to the due consistence. 

This plaster acts as an excellent local stimulant in chronic scrofulous enlarge- 
ments of the glands and joints. We have employed the compound plaster in 
obstinate cases of this kind, which, after having resisted general and local deple- 
tion, blistering, and other measures, have yielded under its use. As a discutient it 
is also employed in the induration which sometimes remains after the discharge of 
abscesses. It is said to have been useful in rickets, applied over the whole lumbar 
region, and has been recommended in chronic gouty and rheumatic articular affec- 
tions. It should not be used in the discussion of tumors in which any considerable 
inflammation exists. 


EMPLASTRUM HYDRARGYRI. U.S., Br. Mercurial Plaster. 
_ (EM-PLAS'/TRUM HY-DRAR/GY-RI.) 

Emplastrum Mercuriale; Emplatre mercuriel, /’r.; Quecksilber-Pflaster, @. 

“ Mercury, thirty parts [or three ounces av.]; Olive Oil, ten parts [or one ounce 
av.|; Resin, ten parts [or one ounce av.|; Lead Plaster, fifty parts [or five ounces 
av.], To make one hundred parts [or ten ounces ay:]. Melt the Olive Oil and 
Resin together, and, when the mixture has become cool, rub the Mercury with it 
until globules of the metal cease to be visible. Then gradually add the Lead Plas- 
ter, previously melted, and mix the whole thoroughly.” U.S. 

“Take of Mercury, three ounces; Olive Oil, one fluidrachm ; Sublimed Sul- 
phur, eight grains ; Lead Plaster, siz ownces. Heat the Oil and add the Sulphur 
to it gradually, stirring until they unite; with this mixture triturate the Mercury 
until globules are no longer visible, then add the Lead Plaster, previously liquefied, 
and mix the whole thoroughly.” Jr. The ounce employed in this process is the 
avoirdupois ounce. 

The present officinal process differs from that of the U. S. Pharm. 1870 in em- 
ploying about 9 per cent. less of lead plaster. The quantity of mercury is thus 
slightly increased, there being now 30 per cent. where there was formerly 27:3 per 
cent. The British preparation is stronger, containing nearly 50 per cent. 

The U.S. and former British processes may be considered identical in their 
results. The sulphuretted oil which was employed in the process of the London 
College to facilitate the extinguishment of the mercury was abandoned in the first 
British Pharmacopeeia, as just in proportion to the increased facility of the process 
it lessened the efficacy of the resulting plaster; sulphide of mercury being wholly 
inert. Nevertheless, the Pharmacopceia has in its last revision gone back to the old 
London formula. Mr. Thomas Blunt has found it almost impossible to divide the 
mercury sufficiently by trituration with oil and resin, and the resulting plaster was 
so crumbly that it could not be formed into rolls; but by substituting a weight of 
Venice turpentine equal to that of the oil and resin combined, he found it to answer 
completely. An objection, however, to the turpentine is, that it might render the 
plaster too irritant for susceptible skins. (P. J. Tr., 1864, p. 56.) 

This plaster is employed to produce the local effects of mercury upon venereal 
buboes, nodes, and other chronic tumefactions of the bones or soft parts, dependent 
on a syphilitic taint. In these cases it sometimes acts as a powerful discutient. It 
is frequently also applied to the side in chronic hepatitis or splenitis. In peculiarly 
susceptible persons it occasionally affects the gums. 

From observations made in France by M. Serres and others, it appears that the 
mercurial plaster of the Codex (H’mplastrum de Vigo cum Mercurio) has the power, 
when applied over the eruption of smallpox, before the end of the third day from 
its first appearance, to check its progress, and prevent suppuration and pitting. This 
pperation of the plaster, so far from being attended with an increase of the general 
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symptoms, seems to relieve them in proportion to the diminution of the local affec- 
tion. It is also thought that the course of the disease is favorably modified when 
the mercurial impression is produced upon the system. That the local effect is not 
ascribable to the mere exclusion of the air is proved by the fact that the use of lead 
plaster was not followed by the same results. It is probable that other mercurial 
preparations would answer the same purpose; and the common mercurial ointment 
has,.in our own hands, proved effectual in rendering the eruption upon the face to 
a considerable extent abortive, in one bad case of smallpox. But, as the most suc- 
cessful results were obtained with the plaster above mentioned, we give the formula 
of the French Codex for its preparation. 

Emplastrum de Vigo cum Mercurio. “Take of simple plaster [lead plaster] 
forty ounces ; yellow wax two ounces; resin two ounces; ammoniac, bdellium, 
olibanum, and myrrh, each, jive drachms; saffron three drachms; mercury twelve 
ounces ; turpentine [common European] two ounces ; liquid storax six ounces ; oil 
of lavender two drachms. Powder the gum-resins and saffron, and rub the mer- 
eury with the storax and turpentine in an iron mortar until completely extinguished. 
Melt the plaster with the wax and resin, and add to the mixture the powders and 
volatile oil. When the plaster shall have been cooled, but while it is yet liquid, add 
the mercurial mixture, and incorporate the whole thoroughly.” This should be 
spread upon leather or linen cloths, and applied so as to effectually cover the part 
to be protected. 


EMPLASTRUM ICHTHYOCOLLZ. U.S. Isinglass Plaster. 
[ Court Plaster. | 


(EM-PLAS/TRUM IGH-THY-0-COL/LZ. ) 


“ Tsinglass, ten parts [or one hundred and fifty-five grains]; Alcohol, forty parts 
for one and three-fourths fluidounces]; Glycerin, one part [or twelve minims]; 
Water, Tincture of Benzoin, each, a sufficient quantity. Dissolve the Isinglass in 
a sufficient quantity of hot Water to make the solution weigh one hundred and 
twenty parts [or measure four fluidounces]. Spread one-half of this in successive 
layers, upon taffeta (stretched on a level surface), by means of a brush, waiting after 
each application until the layer is dry. Mix the second half of the Isinglass solu- 
tion with the Alcohol and Glycerin, and apply it in the same manner. Then re- 
verse the taffeta, coat it on the back with Tincture of Benzoin and allow it to become 
perfectly dry. Cut the plaster in pieces of suitable length and preserve them -in 
well-closed vessels. Substituting gramme (15'5 grains) for part, the above quan- 
tities are sufficient to cover a piece of taffeta fifteen inches (thirty-eight cm.) square.” 
EL: 

This is a new officinal preparation. Although it will probably be seldom made 
by the pharmacist, the introduction of a formula will be of service by indicating 
the manner in which isinglass plaster can be made by those who desire to furnish a 
good preparation. The addition of glycerin prevents it from becoming brittle, and 
the tincture of benzoin is intended to render it water-proof. This it only partially 
accomplishes. Castor oil and weak collodion have been used instead with better 
results. (See Court Plaster, Part II.) 


EMPLASTRUM OPII. U.S. Br. Opium Plaster. 
(EM-PLAS’/TRUM O/PI-I.) 

Emplastrum Opiatum, P. G.; Emplastrum Cephalicum, s. Odontalgicum; Emplatre d’Opium, 
Emplatre céphalique (temporal, odontalgique, calmant), /r.; Opiumpflaster, Hauptpflaster, @. 

“ Extract of Opium, six parts [or one ounce av.]; Burgundy Pitch, eighteen parts 
[or three ounces av.]; Lead Plaster, seventy-six parts [or twelve and one-half ounces 
av.]; Water, eight parts [or one and a half fluidounces], To make one hundred parts 
[or seventeen ounces av.]. Rub the Extract of Opium with the Water, until uni- 
formly soft, and add it to the Burgundy Pitch and Lead Plaster, melted together by 
means of a water-bath ; then continue the heat for a short time, stirring constantly, 
until the moisture is evaporated.” U.S. 
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“Take of Opium, in fine powder, one ounce ; Resin Plaster nine ounces. Melt 
the Resin Plaster by means of a water-bath; then add the Opium by degrees, and 
mix thoroughly.” Br. 

We decidedly prefer the extract of opium, as employed in the present U. S. process, 
to the opium itself of the British formula. It not only forms a better plaster, but, 
being soluble, is more likely to produce the anodyne effect desired, by being brought 
by the perspiration to the liquid state necessary for its absorption. ‘The use of water 
in the former process is also an advantage, as it enables the opium to be more thor- 
oughly incorporated with the other ingredients; but care should be taken that the 
moisture be well evaporated. 

The opium plaster is intended to relieve rheumatic and other pains in the parts to 
which it is applied. 


EMPLASTRUM PICIS. Br. Pitch Plaster. 
(EM-PLAS’/TRUM PI/CIS.) 


“Take of Burgundy Pitch twenty-six ounces ; Common Frankincense ['Terebin- 
thina, U.S.] thirteen ounces; Resin, Yellow Wax, of each, four ounces and a half; 
Expressed Oil of Nutmeg one ounce ; Olive Oil, Water, of each, two fluidounces. 
Add the Oils and the Water to the Frankincense, Burgundy Pitch, Resin, and Wax, 
previously melted together; then, constantly stirring, evaporate to a proper consist- 
ence.” Br. The ounce used in this process is the avoirdupois ounce, and the fluid- 
ounce that of the Imperial measure. 

This is a rubefacient plaster, applicable to catarrhal and other pectoral affections, 
chronic inflammation of the liver, and rheumatic pains in the joints and muscles. 
It often keeps up a serous discharge, which requires that it should be frequently 
renewed. ‘The irritation which it sometimes excites is so great as to render its 
removal necessary. 


EMPLASTRUM PICIS BURGUNDICZ. U.S. Burgundy Pitch 
Plaster. 
(EM-PLAS'TRUM PI/CIS BUR-GUN’DI-QZ.) 

Emplastrum Picatum, /.P.; Emplatre de Poix de Bourgogne, F’.; Bergunder Pech-Pflaster, @. 

“ Burgundy Pitch, ninety parts [or nine ounces av.]; Yellow Wax, ten parts [or 
one ounce av.], To make one hundred parts [or ten ounces av.]. Melt them to- 
gether, strain the mixture, and stir constantly until it thickens on cooling.” U.S. 

In the present revision of the Pharmacopeeia the quantity of wax has been dimin- 
ished 3 per cent. in this plaster. This is undoubtedly a step in the wrong direction ; 
it was done to round up the formula, but it would have made a better. plaster if 15 per 
cent. of wax had been directed instead of 10, whilst the addition of 5 per cent. of olive 
oil would have still further improved it. The object of the wax is to give a proper 
consistence to the Burgundy pitch, and to prevent its great tendency to become brittle. 
M. Lavigne proposes to obviate the tendency of Burgundy pitch plaster to crack by 
incorporating with it caoutchouc, in the following method. Dissolve 35 parts, by 
weight, of caoutchouc, in small pieces, in 13 parts of oil of petroleum in a close vessel. 
Melt together 300 parts of Burgundy pitch and 25 parts of white wax. Warm the 
solution of caoutchouc in a suitable vessel, and add gradually, with constant stirring, 
the melted pitch and wax, and finally incorporate thoroughly with the mass 3 parts 
of glycerin. (Journ. de Pharm., 4e sér., ix. 131.) 


EMPLASTRUM PICIS CANADENSIS. U.S. Canada Pitch Plaster. 
[Hemlock Pitch Plaster. | 
(EM-PLAS’/TRUM PI/CIS CAN-A-DEN’SIS.) 
Hemlock Plaster; Emplitre de Poix de Canada, F’r.; Canadapech-Pflaster, G. 
“ Canada Pitch, ninety parts [or nine ounces av.]; Yellow Wax, ten parts [or one 
ounce av.], To make one hundred parts [or ten ounces av.]. Melt them together, 
strain the mixture, and stir constantly until it thickens on cooling.” U.S. 
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The yellow wax, in this preparation, answers the same purpose as in the Bur- 
cundy Pitch Plaster, and is even more necessary, in order to give the proper con- 
sistence to the Canada Pitch. As in the case of Burgundy Pitch Plaster, 15 per 
cent. of wax would have been preferable to 10. (See Hmplastrum Picis Burgundicex.) 


EMPLASTRUM PICIS CUM CANTHARIDE. U.S. Pitch Plaster 
with Cantharides. | Warming Plaster. ] 
(EM-PLAS/TRUM PI/CIS CUM CAN-THAR/I-DE.) 

hele Calefaciens, Br.; Emplatre de Poix cantharidé, Fr.; Pechpflaster mit Canthari- 

den, @. 
‘ Burgundy Pitch, ninety-two parts [or twenty-three ounces av.]; Cerate of 
Cantharides, eight parts [or two ounces av.], T'o make one hundred parts [or twenty- 
five ounces av.]. Heat the Cerate as nearly as possible to 100° C. (212° F.) ona 
water-bath, and, having continued the heat for fifteen minutes, strain it through 
a close strainer which will retain the Cantharides. ‘To the strained liquid add the 
Pitch, melt them together by means of a water-bath, and, having removed the 
vessel, stir the mixture constantly until it thickens on cooling.” U.S. 

“ Take of Cantharides, in coarse powder, Expressed Oil of Nutmeg, Yellow Wax, 
Resin, of each, four ounces [avoir.]; Soap Plaster three pounds and a quarter 
[avoir.]; Resin Plaster two pounds [avoir.]; Boiling Water one pint [Imperial 
measure]. Infuse the Cantharides in the Boiling Water for six hours; squeeze 
strongly through calico, and evaporate the expressed liquid by a water-bath, till 
reduced to one-third. Then add the other ingredients, and melt in a water-bath, 
stirring well until the whole-is thoroughly mixed.” Br. 

This Plaster is an excellent rubefacient, more active than Burgundy pitch, yet in 
general not sufficiently so to produce vesication. As prepared by the former U. S. 
process, it occasionally blistered; and the proportion of cantharides has, therefore, 
been considerably diminished in the present formula. This is unfortunate; for, 
while such a reduction may render the plaster insufficiently active in most cases, it 
does not entirely obviate the objection ; as the smallest proportion of flies, or even 
the Burgundy pitch alone, would vesicate in certain persons. In whatever mode, 
therefore, this plaster may be prepared, it cannot always answer the expectations 
which may be entertained; and the only plan, when the skin of any individual 
has been found to be very susceptible, is to accommodate the proportions to the par- 
ticular circumstances of the case. Much, however, may be accomplished by care 
in the preparation of the plaster, towards obviating its tendency to blister. If the 
flies of the Ceratum Cantharidis have been coarsely pulverized, the larger particles, 
coming in contact with the skin, will exert upon the particular part to which they 
may be applied their full vesicatory effect, while if reduced to a very fine powder 
they would be more thoroughly enveloped in the other ingredients, and thus have 
their strength much diluted. Hence the cerate, when used as an ingredient of the 
warming plaster, should contain the cantharides as minutely divided as possible ; 
and, if that usually kept is not in the proper state, a portion should be prepared for 
this particular purpose. The plan of keeping the cerate used in this preparation, 
for a considerable time, at the temperature of 100° C. (212° F.), and then straining 
it so as to separate the flies is a good one, but it would be better yet to substitute 
cerate of the extract of cantharides for the cerate of cantharides. (See Ceratum Can- 
tharidis.) The mode frequently pursued of preparing the warming plaster by 
simply sprinkling a very small proportion of powdered flies upon the surface of 
Burgundy pitch is altogether objectionable. 

It has been objected to the U.S. plaster that it is apt to be too soft in hot weather. 
Mr. G. C. Close, ascribing this inconvenience to the proportion of lard in the cerate 
employed, proposes to obviate it by substituting Burgundy pitch plaster for Bur- 
gundy pitch, and powdered cantharides for the cerate, and offers a formula in com- 
pliance with this suggestion. (See A. J. P., 1867, p. 20; from Proc. A. P. A., 1866.) 

The warming plaster is employed in chronic rheumatism, and in chronic internal 
diseases attended with inflammation or an inflammatory tendency; such as catarrh, 
asthma, pertussis, phthisis, hepatitis, and the sequel of pleurisy and pneumonia. 
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EMPLASTRUM PLUMBIL. U.S., Br. Lead Plaster. [ Diachylon Plaster. | 


EM-PLAS'/TRUM PLUM’BI.) 

Emplastrum Lithargyri, Br. 1864; Emplastrum Lithargyri Simplex, P.@.; Emplastrum Sim- 
plex, F.P.; Emplastrum Diachylon Simplex, Emplastrum Album Coctum; Litharge Plaster, Em- 
platre simple, Emplatre de Plumb (de Litharge), /’r.; Emplastrum Cerusx, Froschlaichpflaster, 
Bleipflaster, Diachylon-Pflaster, @. 

‘Oxide of Lead, in very fine powder, thirty-two parts [or thirty-two ounces av. ]; 
Olive Oil, sixty parts [or sixty-three fluidounces] ; Water, a sufficient quantity. Rub 
the Oxide of Lead with about one-half of the Olive Oil, and add the mixture to 
the remainder of the Oil, contained in a suitable vessel of a capacity equal to three 
times the bulk of the ingredients. Then add ten parts [or ten fluidounces] of boil- 
ing Water, and boil the whole together until a homogeneous plaster is formed, add- 
ing, from time to time, during the process, a little Water, as that first added is 
consumed.” U.S. 

‘Lead Plaster is white, pliable, and tenacious, free from greasiness or stickiness. 
It should be entirely soluble in warm oil of turpentine (abs. of uncombined oxide 
of lead).” U.S. 

“Take of Oxide of Lead, in fine powder, four pounds; Olive Oil one gallon ; 
Water three pints and a half. Boil all the ingredients together gently by the heat 
of a steam-bath, and keep them simmering for four or five hours, stirring con- 
stantly, until the product acquires a proper consistence for a plaster, and adding 
more water during the process if necessary.” Br. The weights used in this pro- 
cess are the avoirdupois, and the measures the Imperial. 

The importance of this plaster, as the basis of most of the others, requires a 
somewhat detailed account of the principles and manner of its preparation. 

It was formerly thought that the oil and oxide of lead entered into direct union, 
and that the presence of water was necessary only to regulate the temperature and 
prevent the materials from being decomposed by heat. The discovery, however, was 
afterwards made, that this liquid was essential to the process; and that the oil and 
oxide alone, though maintained at a temperature of 220° F., would not combine; while 
the addition of water, under these circumstances, would produce their immediate 
union. It was now supposed that the oil was capable of combining only with the 
hydrated oxide of lead, and that the use of the water was to bring the oxide into 
that state; and, in support of this opinion, the fact was advanced that the hydrated 
oxide of lead and oil would form a plaster, when heated together without any free 
water. But, since the general reception of Chevreul’s views in relation to oils, and 
their combinations with alkalies and other metallic oxides, the former opinions have 
been abandoned; and it is now admitted that the preparation of the lead plaster 
affords a genuine example of saponification, as explained by that chemist. A re- 
action takes place between the oil and water, resulting in the development of 
glycerin, and of two acid bodies, oleic and palmitic acids, to which, when animal 
fat is employed instead of olive oil, a third is added, namely stearic acid. The 
plaster is formed by a union of these acids with the oxide, and, prepared according 
to the directions of the Pharmacopeeias, is in fact an oleo-palmitate of lead, and if 
the olive oil contained stearin it would be an oleo-stearo-palmitate of lead. The 
glycerin remains dissolved in the water, or mechanically mixed with the plaster. 
That such is the correct view of the nature of this compound is evinced by the fact 
that, if the oxide of lead be separated from the plaster by digestion at a moderate 
heat in very dilute nitric acid, the fatty matter which remains will unite with 
litharge with the greatest facility, without the intervention of water. According 
to the modern chemical views, the fixed or fatty oils are compounds of the free fatty 
acids mentioned and the radical glyceryl. When boiled with the oxide of lead 
and water, the fatty acids combine with the metallic oxide to form the plaster, and 
the glyceryl unites with the liberated hydrogen and becomes glycerin. 

The reaction for olein and lead oxide is as follows: 2C,H, (C,,H,,0,), + 3PbO 

olein litharge 
+ 3H,0= 3Pb (C,,H,,0,), + 2C,H, (OH),. The radical glyceryl (C,H,) isa triad, 
water lead oleate glycerin 


and combines with three groups of a fatty acid or three groups of hydroxyl (OH). 
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- Other oleaginous substances and other metallic oxides are susceptible of the same 
combination, and some of them form compounds having the consistence of a plaster ; 
but, according to M. Henry, of Paris, no oily matter except animal fat can properly 
be substituted for olive oil, and no metallic oxide, not even one of the other oxides 
of lead, for litharge. He ascertained, moreover, that the English litharge is prefer- 
able for the formation of lead plaster to the German. From more recent experiments 
of Soubeiran, it appears that massicot or even minium may be substituted for lith- 
arge, and a plaster of good consistence be obtained ; but that a much longer time 
is required for completing the process than when the officinal formula is followed. 
Owing to the necessity for its partial deoxidation the use of minium requires a longer 
continuance of the process than when massicot is employed. According to M. 
Davallon, Professor in the School of Medicine and Pharmacy at Lyons, it is im- 
portant that the olive oil employed should be pure; for when adulterated, as it 
frequently is, it yields an imperfect product. Mr. N. 8. Thomas prepared a good 
plaster by substituting lard for olive oil, in the proportion of eight pounds of lard 
to five of litharge (A. J. P., xix. 175); and we are told that it is a common practice, 
in this country, to make lead plaster with a mixture of lard oil and olive oil. 
Mueller uses equal parts of lard, olive oil, and litharge, having previously heated 
the litharge, until a small sample causes no effervescence when dropped into nitric 
acid, showing the absence of carbonate. (Pharm. Ztg., 1879, p. 70; A. J. P., 1879, 
p- 190.) It is said that the English plaster-makers rarely follow the Br. Pharm. 
direction, preferring the recipe of the old London Pharmacopceia, which contains 
more litharge and yields a much firmer and less adhesive product.* (P. J. T7r., 3d 
ser., v. 701, 716.) 

Lead plaster has also been prepared by double decomposition between soap and 
acetate or subacetate of lead; but the results have not been so advantageous as to 
lead to the general adoption of this process. (See A. J. P., ix. 727, and Journ. 
de Pharm., xxiii. 163 and 322.) + 

Preparation. The vessel in which the lead plaster is prepared should be of such 
a size that the materials will not occupy more than two-thirds of its capacity. The 
oil should be first introduced, and the litharge then sprinkled in by means of a 
sieve, the mixture being constantly stirred with a spatula. The particles of the 
oxide are thus prevented from coalescing in small masses, which the oil would not 
easily penetrate, and which would therefore delay the process. While the water 
exerts an important chemical agency in the changes which occur, it is also useful 
by preventing too high a temperature, which would decompose the oil, and cause 
the reduction of the oxide. The waste must, therefore, be supplied by fresh addi- 
tions as directed in the process; and the water added for this purpose should be 
previously heated, as otherwise it would not only delay the operation, but by pro- 
ducing explosion might endanger the operator. During the continuance of the 
boiling, the material should be constantly stirred, and the spatula should be repeat- 
edly passed along the bottom of the vessel, from side to side, so as to prevent any 
of the oxide, which is disposed by its greater density to sink to the bottom, from 
remaining in that situation. The materials swell up considerably, in consequence 
partly of the vaporization of the water, partly of the escape of carbonic acid gas, 
which is liberated by the oily acids from some carbonate of lead usually contained 
in the litharge. The process should not be continued longer than is suificient to 
produce complete union of the ingredients, and this may be known by the color 
and consistence of the mass. The color of the litharge gradually becomes paler, 


* Schwarze’s Mutterpflaster, Emplastrum Fuscum of the German Pharmacopceia, is made by boil- 
ing 64 parts of olive oil with 32 parts of very finely powdered red lead in a copper kettle until the 
mass is of a dark brown color, and then adding 16 parts of yellow wax. 

Emplastrum Fuseum Camphoratum is the same, with the addition of 1 per cent. of camphor. 

{ M. de Mussey, physician of the hospital de Ja Pitié, having witnessed inconveniences from 
lead plaster in consequence of the absorption of the lead, substituted for it a plaster with a basis 
of oxide of zine, which he has found to answer very well in practice. It cannot be made by direct 
combination of the oxide; and it is necessary to have recourse to the method of double decomposi- 
tion. Solutions of white olive oil soap and of sulphate of zinc being mixed, a copious precipitate 
takes place of oleo-palmitate of zinc, which, after being washed and dried, may be combined with 
resins, oil, and wax, to give it the necessary consistence. (Jowrn. de Pharm., xxvii. 100.) 
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and at length almost white when the plaster is fully formed. The consistence in- 
creases with the progress of the boiling, and is sufficiently thick, when a portion of 
the plaster, taken out and allowed to cool upon the end of a spatula, or thrown into 
cold water, becomes solid, without adhering in this state to the fingers. ‘The por- 
tion thus solidified should not present, when broken, any red points, which would 
indicate the presence of a portion of uncombined litharge. When the plaster is 
formed, it should be removed from the fire, and after a short time cold water should 
be poured upon it. Portions should then be detached from the mass, and, having 
been well kneaded under water, in order to separate the viscid solution of glycerin 
contained in the interior, should be formed into cylindrical rolls, and wrapped in 
paper. Such at least has been the course of proceeding usually recommended. 
But M. Davallon maintains that the presence of glycerin in the plaster is useful by 
keeping it in a plastic state, and that washing and kneading are injurious, the 
former by removing the glycerin, the latter by introducing particles of air and 
moisture into the mass, which is thus rendered more disposed to rancidity. (A. J. 
P., xv. 274; from Journ. de Chim. Méd.) By employing steam heat in the prep- 
aration of this plaster, the risk of burning it is avoided. For a good arrangement for 
this purpose, see Mohr and Redwood’s Pharmacy, edited by Prof. Procter, p. 420. 

Mr. ©. Lewis Diehl has found it almost impossible, in following the U.8. direc- 
tions of 1860, to obtain a plaster wholly free from uncombined litharge. He ob- 
viated the difficulty by first rubbing the sifted litharge with about half its weight of 
oil, then stirring the mixture with the remainder of the oil, in a tinned copper 
kettle, adding the water, and heating to 212 °F. until a uniform plaster was formed. 
(ALTER 1S6 is pasoo 

Medical Properties and Uses. This plaster, which has long been known under 
the name of diachylon, is used as an application to excoriated surfaces, and to slight. 
wounds, which it serves to protect from the action of the air. It may also be bene- 
ficial by the sedative influence of the lead which enters into its composition. A 
case is on record in which lead colic resulted from its long-continued application to 
a large ulcer of the leg. (Am. Journ. of Med. Sci., xxiii. 246.) Dr. J. M. Bige- 
low reports a case of excessive sweating of the feet, which he cured by putting the 
patient in bed for thirteen days and keeping the feet enveloped in strips of lead 
plaster. (WV. #., Oct. 1875.) Its chief use is in the preparation of other plasters.* 

Off. Prep. Emplastrum Ammoniaci cum Hydrargyro, U. S.; Emplastrum Asa- 
foetida, U.S; Emp. Ferri; Emp. Galbani, Br., U. S.; Emp. Hydrargyri; Emp. 
Opii, U. S.; Emp. Resine ; Emp. Saponis. 


EMPLASTRUM PLUMBI IODIDI. Br. Iodide of Lead Plaster. 
(EM-PLAS/TRUM PLUM’BI I-0D’J-D1.) 

Emplatre d’Iodure de Plomb, F’r.; Jodblei-Pflaster, G. 

“Take of Iodide of Lead one ounce; Soap Plaster, Resin Plaster, each, four 


* Logan’s Plaster. Take of Litharge, Carbonate of Lead, each, a pound ; Castile Soap, twelve 
ounces ; Butter (fresh) four ounces ; Olive Oil two and a half pints ; Mastic, in powder, two drachms. 
It is to be understood that the pound and ounce are of the avoirdupois weight. Having mixed 
the Soap, Oil, and Butter, add the Litharge, and boil the mixture gently, constantly stirring, for 
an hour and a half, or until it shall assume a pale brown color; then increase the heat somewhat, 
and continue to boil, until a portion of the liquid, dropped on a smooth board, is found not to ad- 
here to it on cooling; then remove it from the fire, and mix the Mastic with it. Logan’s plaster 
has long been in popular use in Philadelphia, and is yet employed by regular practitioners as 
a protective and discutient application. 

Plaster of Carbonate of Lead. This was originally introduced into our Pharmacopeeia as a sub- 
stitute for Mahy’s plaster, at one time much employed in some parts of the United States; but was: 
omitted in the edition of 1840. It is a good application to surfaces inflamed or excoriated by fric- 
tion, and may be resorted to with advantage in those troublesome cases of cutaneous irritation, 
and even ulceration, which are apt to occur upon the back and hips during long-continued con- 
finement to one position. We give the process as contained in the Pharmacopceia of 1830. “Take 
of Carbonate of Lead a pound ; Olive Oil two pints ; Yellow Wax four ounces ; Lead Plaster a pound 
and a half; Florentine Orris, in powder, nine ounces. Boil together the Oil and Carbonate of Lead, 
adding a little water, and constantly stirring, till they are thoroughly incorporated ; then add the 
Wax and Plaster, and, when these are melted, sprinkle in the Orris, and mix the whole together.” 
By this process a good plaster may be prepared, rather too soft at first, but soon acquiring the 
proper consistence. 
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ounces. Add the Iodide of Lead, in fine powder, to the Plasters previously melted, 
and mix them intimately.” Br. : 

This is a local discutient plaster, which may also be used with other means to 
affect the system. (See Plumbi [odidum.) 


EMPLASTRUM RESIN. U.S., Br. Resin Plaster. [Adhesive 
Plaster. | 
(EM-PLAS/TRUM RE-SI/NZ.) 

Emplastrum Adhesivum, P.G.; Hmplatre résineux (adhésif), F'r.; Heftpflaster, @. 

‘‘ Resin, in fine powder, fourteen parts [or seven ounces av.]|; Lead Plaster, eighty 
parts [or forty ounces av.]; Yellow Wax, six parts [or three ounces av.], To make 
one hundred parts [or fifty ounces av.]. To the Lead Plaster and Wax, melted 
together over a gentle fire, add the Resin, and mix them.” U.S. 

“Take of Resin four ounces ; Lead Plaster two pounds ; Hard Soap two ounces. 
To the Lead Plaster, previously melted with a gentle heat, add the Resin and Soap, 
first liquefied, and stir them until they are thoroughly mixed.” br. The weights 
here referred to are the avoirdupois. 

The alteration from the previous officinal formula is the addition of yellow wax, 
which is an improvement, rendering the plaster somewhat less irritating without 
diminishing its adhesive properties. 

Resin plaster differs from the lead plaster in being more adhesive and somewhat 
more stimulating. It is the common adhesive plaster of commerce, and is much em- 
ployed for retaining the sides of wounds in contact, and for dressing ulcers according 
to the method of Baynton, by which the edges are drawn towards each other, and a 
firm support is given to the granulations. As prepared by the Dublin College it con- 
tained soap, which gave it greater pliability, and rendered it less liable to craek in cold 
weather, without impairing its adhesiveness; and the process of that College has 
been adopted in the British Pharmacopeeia. It is usually spread upon muslin; and 
the spreading is best accomplished, on a large scale, by means of a machine, as de- 
scribed in the general observations upon“plasters. It is kept ready spread by the 
pharmacist ; but, as the plaster becomes less adhesive by long exposure to the air, 
the supply should be frequently renewed. When the skin is very delicate, it occa- 
sionally excites some irritation, and, under these circumstances, a plaster may be 
substituted containing a smaller proportion of resin. That originally employed 
by Baynton contained only six drachms of resin to the pound of lead plaster. To 
obviate the same evil, M. Herpin recommends the addition of tannate of lead, the 
proportion of which, when adhesiveness is required in the plaster, should not exceed 
one-twentieth, but, under other circumstances, may be increased to one-twelfth. 
(Bull. de Thérap., xiviii. 155.) 

In order to render the plaster more adhesive, and less brittle in cold weather, it is 
customary with many manufacturers to employ a considerable proportion of Burgundy 
pitch or turpentine in its preparation; but these additions are objectionable, as they 
greatly increase the liability of the plaster to irritate the skin, and thus materially 
interfere with the purposes for which the preparation was chiefly intended.* 

Off. Prep. Emplastrum Arnice, U. S.; Emplastrum Belladonne ; Hmplast. 
Calefaciens, Br.; Emplastrum Capsici, U. S.; Emplast. Opii, Br.; Emplast. Plumbi 
Todidi, Br. 


EMPLASTRUM SAPONIS. U.S, Br. Soap Plaster. 
(EM-PLAS’/TRUM SA-PO’NIS.) 
£mplastrum Saponatum, P.@.; Emplastrum cum Sapone, /.P.; Emplatre de Savon, F’r.; Seifen- 
pilaster, G. 
“Soap, dried and in coarse powder, ten parts [or one ounce av.]; Lead Plaster, 


* An adhesive plaster, exempt from oxide of lead, is prepared by Pettenkofer. It consists of 
calcareous soap incorporated with turpentine and suet, and may be prepared in the following man- 
ner. A solution of soap is decomposed by a solution of chloride of calcium. The precipitate, 
having been expressed and dried, is powdered with half its weight of turpentine dried by heat ; 
and the mixture is melted, along with an eighth part of suet, in boiling water. The mixture is 
boiled until the mass melts into a homogeneous fluid, when it is worked by the hand, in the ordi- 
nary manner, in cold water. Should portions of the calcareous soap not melt, they should he 
separated by straining through flannel. (Journ. de Pharm., 3e sér., x. 358.) 


554 Emplastrum Saponis.—Enemata. PART I. 


ninety parts [or nine ounces av.]; Water a sufficient quantity. Rub the Soap 
with Water until brought to a semi-liquid state ; then mix it with the Lead Plaster, 
previously melted, and evaporate to the proper consistence.” U.S. 

‘Take of Hard Soap six ounces; Lead Plaster two pounds and a quarter; Resin 
one ounce. ‘To the Lead Plaster, melted by a gentle heat, add the Soap and the 
Resin, first liquefied ; then, constantly stirring, evaporate to a proper consistence.” 
Br. The avoirdupois weights are used in this process. 

The present U.S. formula is an improvement upon that of a former edition of the 
Pharmacopoeia. By directing the soap to be in powder instead of sliced, it may be 
more thoroughly incorporated with the plaster. Greater plasticity is accomplished, 
in some degree, in the British process by the resin. In preparing the U.S. plaster, 
Mr. C. Lewis Diehl has found some difficulty in rubbing the soap up perfectly and 
rapidly with the water, and has, therefore, adopted the plan of first rubbing the soap 
with its weight of water, then straining the mixture through coarse muslin, and lastly 
reducing the residue with a proportionate quantity of water, before stirring the whole 
into the melted plaster. (A. J. P., 1867, p. 386.) 7 

Soap plaster is considered discutient, and is sometimes used as an application to 
tumors, where a dressing is required. Somewhat softer in its character, the soap 
cerate, formerly officinal, may be found useful.* 

Of. Prep. Emplastrum Calefaciens, Br.; Emplastrum Plumbi lodidi, Br. 


ENEMATA. Clysters. 
(E-NEM!A-TA.) 


These can scarcely be considered proper objects for officinal direction ; but, having 
been introduced into the former British Pharmacopeeias, and retained in the present, 
the plan of this work requires that they should be noticed. They are substances in 
the liquid form, intended to be thrown up the rectum, with the view either of evacu- 
ating the bowels, of producing the peculiar impression of a remedy upon the lower 
portion of the alimentary canal and neighboring organs, or of acting on the system 
generally through the medium of the surface to which they are applied. They are 
usually employed to assist the action of remedies taken by the mouth, or to supply 
their place when the stomach rejects them or is insensible to their impression. Some- 
times they are preferably used when the seat of the disorder is in the rectum or its 
vicinity. Asa general rule, three times as much of any remedy is required to produce 
a given impression by enema, as when taken into the stomach; but this rule should 
be acted on with caution, as the relative susceptibilities of the stomach and rectum 
are not the same in all individuals; and, with regard to all very active remedies, the 
best plan is to administer less than the stated proportion. Attention should also be 
paid to the fact that, by the frequent use of a medicine, the susceptibility of the 
stomach may be in some measure exhausted, without a proportionate diminution of 
that of the rectum. 

When the object is to evacuate the bowels, the quantity of liquid administered 
should be considerable; for an adult, from ten fluidounces to a pint; for a child of 
eight or ten years, half that quantity ; fer an infant within the year, from one to three 
fluidounces. Much larger quantities of mild liquids may sometimes be given with 
safety and advantage; as the bowels will occasionally feel the stimulus of distention, 
when insensible to irritating impressions. 

When the design is to produce the peculiar impression of the remedy upon the 
neighboring parts, or on the system, it is usually desirable that the enema should 
be retained, and the vehicle should therefore be bland, and as small in quantity as is 
compatible with convenient administration. <A solution of starch, flaxseed tea, or 
other mucilaginous fluid should be selected, and the quantity should seldom exceed 


* Ceratum Saponis. U.S. 1870. Soap Cerate. (Cérat de Savon, F'r.; Seifencerat, G.) “Take of 
Soap Plaster two troyounces; White Wax two troyounces and a half; Olive Oil four troyounces. Melt 
together the Plaster and Wax, add the Oil, and, after continuing the heat a short time, stir the 
mixture until cool.” U.S. 1870. 

Soap cerate is thought to be cooling and sedative, and is used in scrofulous swellings and other 
instances of chronic external inflammation. 
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two or three fluidounces. In every case, the patient should be instructed to resist 
any immediate disposition to discharge the injected fluid; and his efforts to retain it 
should be assisted, if necessary, by pressure with a warm folded towel upon the fun- 
dament. The best instrument for administering enemata is a rubber bulb and tube 


syringe. 
ENEMA ALOES. Br. Enema of Aloes, 
(EN/E-MA AL/O-Eg.) 
“Take of Aloes forty grains ; Carbonate of Potash fifteen grains ; Mucilage of 
Starch ten fluidounces. Mix and rub together.” Br. 


This is intended as a formula for the use of aloes in cases of ascarides in the rec- 
tum, and of amenorrhoea attended with constipation. 


ENEMA ASSAFCTIDZE. Br. Enema of Assafetida. 
(EN/E-MA AS-SA-F@T’I-DE—Aas-a-fot!j-de,) 

Enema Foetidum; Fetid Enema, 

“Take of Assafetida thirty grains ; Distilled Water four fluidounces. Rub the 
Assafetida in a mortar with the Water added gradually, so as to form an emul- 
sion.” Br. 

This is carminative and antispasmodic as well as laxative. In the former Br. 
Pharmacopeeia it was directed to be made by mixing the tincture and Distilled 
Water ; and, in commenting on it, we stated that we should prefer a preparation con- 
sisting of the gum-resin rubbed up with water ; as the alcohol of the tincture might 
in some instances prove injurious. In the present formula this plan has been adopted. 
The whole quantity directed may be administered at once. 


ENEMA MAGNESLZ SULPHATIS. Br. Enema of Sulphate of 
Magnesia. 
(EN'E-MA MAG-NE’SI-# SUL-PHA'TIS.) 

Enema Catharticum ; Cathartic Clyster, 

“Take of Sulphate of Magnesia one ounce [avoirdupois]; Olive Oil one fluid- 
ounce ; Mucilage of Starch ji/teen fluidounces. Dissolve the Sulphate of Magnesia 
in the Mucilage, add the Oil, and mix.” Br. 

The laxative enema, most commonly employed in this country, consists of a table- 
spoonful of common salt, two tablespoonfuls of lard or olive oil, the same quantity 
of molasses, and a pint of warm water. It has the advantage of consisting of mate- 
rials which are always at hand in families, and is in all respects equal to the officinal 
preparation. 


ENEMA OPII. Br. Enema of Opium. 
(EN'E-MA 0/PI-I.) 

Enema Opii vel Anodynum; Anodyne Enema. 

“Take of Tincture of Opium half a fluidrachm ; Mucilage of Starch two fluid- 
ounces. Mix.” Br. 

This formula is unobjectionable. Every one in the habit of prescribing opium 
in this way, must have seen a much greater effect produced by a certain amount 
of laudanum injected into the rectum than by one-third of the quantity swallowed. 
The fluidrachm contains at least one hundred drops of laudanum of the ordinary 
size, and not less than one hundred and twenty as they are often formed. From 
twenty to twenty-five drops are usually considered a medium dose by the mouth ; 
so that sixty drops, equivalent to about thirty minims, are abundantly sufficient 
by enema. As the object is that the enema should remain in the rectum, the 
smaller the quantity of the vehicle the better ; and a mucilaginous fluid is preferable 
to water, as it involves the tincture, and prevents the irritation of the alcohol 
before the opium begins to take effect. The ordinary anodyne enema, employed 
in this country, consists of about sixty drops of laudanum and one or two fluid- 
ounces of flaxseed tea or solution of starch, conforming precisely with the present 
British formula. . 
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This is an admirable remedy in obstinate vomiting, strangury from blisters, painful 
affections of the kidneys, bladder, and uterus, and in the tenesmus of dysentery. It 
may also frequently be employed to produce the effects of opium upon the system, 
when circumstances prevent the administration of that medicine by the mouth. 


ENEMA TABACI. Br. Enema of Tobacco. 


(EN’/E-MA TAB!/A-CI.) 


“Take of Leaf Tobacco twenty grains ; Boiling Water eight fluidounces. Infuse 
in a covered vessel, for half an hour, and strain.” Br. 

The whole quantity is to be given at once. The dose is somewhat less than that 
usually employed in this country. 


ENEMA TEREBINTHINAE. Br. Hnema of Turpentine. 


(EN’E-MA TER-E-BIN’THI-NZ.) 


“ Take of Oil of Turpentine one fluidounce ; Mucilage of Starch fifteen fluidounces. 
Mix.” Br. 
For the dose of this preparation, see Oleum Terebinthine. 


ERGOTA. U.S. Br. Ergot. [Ergot of Rye.] 


(ER-GO'TA.) 


“The sclerotium of Claviceps purpurea, Tulasne (Nat. Ord. Fungi), replacing the 
grain of Secale cereale, Linné. (Nat. Ord. Graminacez.)” U.S. ‘“ The sclerotium 
(compact mycelium or spawn of Claviceps purpurea, Zulasne), produced within 
the paleze of the common rye, Secale cereale.” Br. 

Secale Cornutum, P.G@.; Secale Clavatum, Mater Secalis, Clavus Secalinus ; Spurred Rye; Ergot, 
Seigle ergoté (noir), Blé cornu, fr.; Mutterkorn, Kornmutter, Lapfenkorn, G. 

‘“‘Krgot should be preserved in a dry place, and should not be kept longer than 
a year.” US. 

In all the Graminacez, or grass tribe, and in some of the Cyperacezx, the place 
of the seeds is sometimes occupied by a morbid growth, which, from its resemblance 
to the spur of a cock, has received the name of ergot, adopted from the French. 
This product is most frequent in the rye, Secale cereale, and from that grain was 
adopted in the first edition of the U.S. Pharmacopoeia, under the name of secale 
cornutum, or spurred rye. In the edition of 1840 the name was changed to ergota. 
It is probable that this morbid growth has similar properties from whatever plant 
derived; and the fact has been proved in relation to the ergot of wheat. (See Am. 
Journ. of Med. Sci., N.8., xxxii. 479.) Indeed, in a case reported by Dr. D. L. 
McGugin (lowa Med. Journ., iv. 93), this variety of ergot is said to have succeeded 
promptly, when that of rye, previously tried, had failed.* A short thick ergot, 


* Ergot was at one time thought to be merely the seed altered by disease. A second opinion 
considered it a parasitic fungus, occupying the place of the seed. This was entertained by De 
Candolle, who called the fungus Sclerotium Clavus. According toa third and intermediate opinion, 
the ergot is the seed, diseased and entirely perverted in its nature by the influence of a parasitic 
fungus, attached to it from the very beginning of its development. This view was put forth by M. 
Leveillé. (Annals of the Linnean Society of Paris, 1826.) Leveillé gave to the supposed fungus 
the name of Sphacelia segetum. According to Mr. E. J. Quekett, London, the beginning of the 
growth of the ergot is marked by the appearance, about the young grain and its appendages, of 
multitudes of minute filaments like cobwebs, which run over all its parts, cementing anthers and 
stigmas together, and of a white coating upon the surface of the grain, from which, upon immer- 
sion in water, innumerable minute particles separate, which after a time sink in the fluid. These 
particles, when examined by the microscope, prove to be the germs or sporidia of a species of fun- 
gus, and may be observed to sprout and propagate in various ways under favorable circumstances. 
Their length, upon the average, is about the four-thousandth of an inch. The filaments are the 
results of the growth of these singular germs. The sporidia and filaments do not increase with the 
increase of the ergot; and, when this has projected beyond the pales and become visible, it has 
lost a portion of its white coating, and presents a dark violet color. It now increases with great 
rapidity, and attains its full size in a few days. When completely developed it exhibits very few 
of the filaments or sporidia upon its surface. But Mr. Quekett believed that the germs of the 
fungus emit their filaments through the tissue of the ergot when young and tender, and that, as 
this increases, it is made up partly of the diseased structure of the grain, and partly of the fungus. 
The plant was named by Mr. Quekett Ergotetia abortifaciens ; for which title Dr. Pereira, at the 
suggestion of the Rey. M. J. Berkeley, substituted that of Oidium abortifaciens. (See A.J. P.. 
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produced upon the wild rice of Minnesota, is said to be used as an abortifacient 
and during labor by the Indian women. . 

M. Leperdriel, Jr., of Montpellier, in France, affirms that the ergot of wheat is des- 
titute of the poisonous properties of that of rye, and is less liable to change. The 
former point is, to say the least, very uncertain. Prof. Bentley, of London, found 
that of two specimens, one of the ergot of rye, the other of wheat, which had 
been kept under similar circumstances for ten years, the former was quite destroyed, 
while the latter was apparently unchanged. Hrgot is rarer in wheat than in rye; 
and in the head of the former there is generally but one and very rarely more than 
two of the diseased grains. It is produced usually in wheat in wet seasons, and on 
that side of the head most exposed to the dampness. It is shorter and much 
thicker than the ergot of rye, being about half an inch long and three-quarters of 
an inch or more in circumference, and cleft into two or three divisions. In color 
and smell it resembles the spurred rye. (P. J. 7r., March and April, 1863.) 

The very beautiful and praiseworthy investigations of M. Tulasne have shown 
that ergot is not the diseased grain of the rye, but is the sclerotiwm of a fungus, 
the Claviceps purpurea, Tulasne. This fungus has three stages in its life-his- 
tory. The development of the sphacelia, or first stage, commences with that of 
the pistil, which serves as a soil for it. The ovary of the rye consists of a cellular 
membrane of two coats, the outer of which has a thick parenchyma, white and 
gorged with juice; the inner is very delicate and green. The sphacelia, when it 
takes possession of the ovary, identifies itself with the outer parenchyma, and in 
some measure replaces it, being as it were borne by the inner membrane. It rap- 
idly increases, taking the form of the ovary, and almost obliterating its cavity. 
The ovule is either entirely wanting, or may be seen, on a careful examination, in 
an imperfect form. For some time the parasite is represented entirely by the 
sphacelia, which is an oblong, fungous mass, almost homogeneous, soft and tender, 
marked on its surface by numerous sinuous furrows, and having within many irreg- 
ular cavities, which, as well as the outer coat, are uniformly covered with linear 
parallel cells. From the summits of these peripheric cells, internal as well as ex- 
ternal, issue oval corpuscles, from -005 to 007 mm. in length, which spread upon 
neighboring objects, and especially the glumes of the flowers they inhabit. They 
are a kind of reproductive cells, called conidia, which are produced by many fungi, 
long before the perfect plant is developed. M. Tulasne calls them “ spermatie.” 
In the early stage, the sphacelia respects the top of the ovary and the stigmas at- 
tached. The stamens often abort; but the filaments and anthers may sometimes 
be seen buried in the tissue of the sphacelia, and altered by its action. Sometimes 
the ovule is not completely aborted, but it is certainly never developed into a 
monster grain. In all ergotized plants, the pistils and stigmas, when they remain, 
are often covered with a mouldiness, consisting of spores and entangled filaments, 
which end by covering the parts with an abundant ashy or sooty powder. This is a 
different fungus, and was confounded by Mr. Quekett with the ergot plant. It is 
found as well in the non-ergotized as in the ergotized flowers, and in those of plants 
which do not bear ergot. Ata somewhat advanced period of the development of 
the sphacelia, there exudes, especially from the summit, a very adhesive juice, which 
spreads over that structure, bearing along with it an immense number of the seedlets 
or “spermaties.” This leaves on the surface when dry an oily appearance, and 
afterwards the spots, where it remains, become brownish or blackish. But this 
exudation does not appear until the sphacelia has ceased to constitute the whole 

lant. 
‘ At the base of the sphacelia is produced a compact body, violet black without 
and white within, which is the ergot in a rudimentary state. With this commences 
the second stage in the development of the fungus. The young ergot is everywhere 
xi. 116 and 237.) The observations of Mr. Quekett were generally correct, and have been veri- 
fied by M. Tulasne himself; yet the plant is only accidentally present, and is wholly distinct from 
the true ergot fungus. The fact noted that the sporidia of Mr. Quekett’s fungus are apparently 
capable, if applied to the seeds of certain Graminacew, or sprinkled on the soil where they grow, 


of giving rise to ergot in these plants, is readily explicable on the supposition that the sporidia 
might have been mixed with those of the proper ergot. 
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invested by the tissue of the sphacelia (which Tulasne calls also spermagonia, from 
its office) ; but, as it increases, it seems to be placed below the spermatopherous ap- 
paratus, and raises it steadily out of the floral bracts which concealed it, ending 
by supporting it wholly at its summit. Sometimes it carries with it the atrophied 
ovary, which still shows the hairs that crowned it, and some remains of the stigmas. 
It results that the ergot, which is technically the sclerottwm of the fungus, remains 
for some time concealed in the sphacelia, so that this seems to constitute the whole 
plant. But, when the function belonging to this has been fulfilled, it begins to 
become dry, and is much deformed. The ergot, on the contrary, increases in all 
directions, and soon appears above the glume. As it augments, the thin coating 
which it has received from the spermatopherous tissue, especially below, gradually 
becomes thinner, and seems to disappear; so that its surface, instead of being uni- 
formly violet black, is only here and there covered with the remains of the tissue, 
or by a deposit of the conidia or “ spermatie.”’ Nevertheless, the sphacelia, de- 
formed, shrunken, and worn away by rains and other causes, remains long at the 
top of the ergot, along with the abortive ovary, etc., and may even continue to 
adhere when the ergot is detached from the plant. The time required for the full 
development of the sphacelia and the ergot or sclerotium varies. In an example 
under the observation of M. Tulasne, at least a month elapsed after the appearance 
of the sphacelia, before the growth was completed. 

Ergot has absolutely nothing in common with normal grain. The anatomical 
structure and all the physical characters of ergot are those of the mushrooms, or 
rather of a sclerotic mycelium. The parenchyma, which is whitish, dry, and brittle, 
consists in all its parts of irregular, globular, or polyhedric thick-walled cells, inti- 
mately united, and filled with a limpid oil, but feebly colored by iodine. The super- 
ficial utricles, which alone are colored, have an outer wall thicker than the inner, 
and the color of these is what gives its characteristic hue to ergot. Not the least 
trace of starch is to be detected. 

If ergot be planted in a suitable soil, evidences of germination are seen in about 
three months. Little globular prominences appear on its surface, and gradually en. 
large, and raise themselves upon cylindrical stems, and finally become perfect pilei 
or fruiting fungi, and produce elongated, rod-like spores in flask-shaped cavities, 
which open by a little pore. These little fungi belong to the genus Spheria. As 
they increase, the interior of the ergot becomes exhausted, by contributing to their 
growth. Falling to the ground, in its natural course, the ergot in the soil germi- 
nates, and produces pilei, the spores of which, carried up with the juices of rye, 
become lodged in the ovary, where they begin the course of life and progress 
which has been delineated. Different grains are probably infested with different 
species of Claviceps; but there is no reason to think that any other species is con- 
cerned in the product of any officinal variety of ergot. (Annales des Sciences Na- 
turelles, 3e sér., xx. 5, 1853.) 

The ergot usually projects out of the glume or husk beyond the ordinary outline of 
the spike or ear. In some spikes the place of the seeds is wholly occupied by the 
ergot, in others only two or three spurs are observed. It is said to be much more 
energetic when collected before than after harvest. Rye has generally been thought 
to be most subject to the disease in poor and wet soils, and in rainy seasons ; and in- 
tense heat succeeding continued rains has been said to favor its development, especially 
if these circumstances occur at the time the flower is forming. Itis now, however, 
asserted that moisture has little or nothing to do with its production. It should 
not be collected until some days after it has begun to form; as, according to M. 
Bonjean, if gathered on the first day, it does not possess the poisonous properties 
which it exhibits when taken on the sixth day. (See P. J. Tr., Jan. 1842.) 

Properties. Ergot is in solid, brittle yet somewhat flexible grains, from a third of 
an inch to an inch and a half long, from half a line to three lines in thickness, 
cylindrical or obscurely triangular, tapering towards each end, obtuse at the extrem- 
ities, usually curved like the spur of a cock, marked with one or two longitudinal 
furrows, often irregularly cracked or fissured, of a violet brown color and often some- 
what glaucous externally, yellowish white or violet white within, of an unpleasant 
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smell when in mass resembling that of putrid fish, and of a taste which is at first 
scarcely perceptible, but ultimately disagreeable and slightly acrid. ‘Somewhat 
fusiform, obtusely triangular, usually curved, about one inch (25 mm.) long, and 
one-eighth of an inch (3 mm.) thick ; three-furrowed, obtuse at both ends, purplish 
black, ate whitish, with some purplish strize, breaking with a short fracture ; 
odor peculiar, heavy, increased by trituration with solution of potassa; taste oily 
and disagreeable.” U.S. Hrgot yields its virtues to water and alcohol. The aque- 
ous infusion or decoction is claret-colored, and has an acid reaction. It is precipi- 
tated by acetate and subacetate of lead, nitrate of silver, and tincture of galls, but 
affords with iodine no evidence of the presence of starch. Long boiling impairs the 
virtues of the medicine. 

Ergot has been analyzed by Vauquelin, Winckler, Wiggers, Wright, Legrip, 
Wenzell, Tanret, Dragendorff, and several others. The analysis by M. Legrip is 
among the most complete of the earlier researches on ergot. That chemist obtained 
from 100 parts of ergot 34:50 parts of a thick, fluid, fixed oil, of a fine yellow color ; 
2°75 of starch; 1:00 of albumen; 2°25 of inulin; 2°50 of gum; 1:25 of uncrystal- 
lizable sugar ; 2°75 of a brown resin ; 3°50 of fungin ; 13:50 of vegeto-animal matter ; 
0:75 of osmazome ; 0°50 of a fatty acid; 24:50 of lignin; 0°50 of coloring princi- 
ples; an odorous principle not isolated; 2°25 of fungate of potassium; 0°50 of 
chloride of sodium ; 0:50 of sulphate of calcium and magnesium ; 1°25 of subphos- 
phate of calcium ; 0:25 of oxide of iron; 0:15 of silica; and 2°50 of water, with 
2°35 loss. (Ann. de Thérap., 1845, p.44.) Crystals of sulphate of potassium were 
obtained in considerable quantity on one occasion in carrying out the British officinal 
process for liquid extract of ergot, which may possibly have pre-existed in the ergot, 
but were more probably formed during the’ process out of constituents pre-existing. 
(Attfield, P. J. Tr., March, 1869, p. 513.) Dr. Wright supposed the virtues of 
ergot to reside in the fixed oil, which he therefore recommended as a substitute for 
the medicine. The o7/ of ergot, when obtained from grains recently collected, is, 
according to Dr. Wright, often quite free from color; but, as usually prepared, it is 
reddish brown. It has a disagreeable, somewhat acrid taste, is lighter than water, 
and is soluble in alcohol and alkaline solutions. It is prepared by forming an ethereal 
tincture of ergot by the process of displacement, and evaporating the ether with a 
gentle heat. It may be more cheaply prepared by substituting benzin for ether. 
Experience has shown that, though the oil thus prepared with ether may have pro- 
duced effects analogous to those of ergot, they were to be ascribed rather to some 
principle extracted along with the oil by the menstruum than to the oil itself; for, 
when procured by expression, this has been found to be inactive; although Prof. 
Procter has ascertained that it contains a little secalin, one at least of the active 
principles of ergot, which may be separated from it by washing with acidulated water. 
According to Mr. T. R. Baker, the oil has a taste and smell similar to those of 
castor oil, with which it also agrees in ultimate composition, and yields analogous re- 
sults in saponification. (A. J. P., xxiv. 101-2.) Dr. T. C. Herrmann investigated 
specially the chemical constitution of the oil of ergot. As obtained by means of 
ether, it was brownish yellow, of an aromatic smell and acrid taste, viscid, of: the sp. gr. 
0-9249, and without the drying property. It consists of 22:703 per cent. of palmitic 
acid, 69:205 of oleic acid, and 8-091 of glycerin. (N. &., 1872, p. 238; from 
Buchner’s Repertorium, 1871, p. 283.) The sugar of ergot was found by Mitsch- 
erlich to be peculiar, and was named by him mycose. He described it as crystal- 
lizable, very soluble in water, almost insoluble in cold but dissolved by about 100 
parts of boiling alcohol, quite insoluble in ether, and without the action of glucose 
on the salts of copper. Its formula is C,,H,,0,, + 2H,0, allying it to cane sugar, 
and possibly making it identical with trehalose. 

According to Wenzell (4. J. P., May, 1864), ergot of rye contains two peculiar 
alkaloids, which he designates ecboline and ergotine, and claims to be the active prin- 
ciples of the drug. The two bases of ergot are, according to Wenzell, combined 
with ergotic acid, the existence of which has been further admitted by Ganser. It 
is said to be a volatile body yielding crystallizable salts. 

A crystallized, colorless alkaloid, ergotinine, C,,H,,.N,O,, has been isolated (1877—- 


560 Ergota. PART I, 


78) by Tanret. He obtained it to the amount of 0-04 per cent., some amorphous 
ergotinine, moreover, being present. The solutions of ergotinine turn greenish and 
red very soon; they are fluorescent. Sulphuric acid imparts to it a red, violet, and 
finally a blue hue. 

Dragendorff and several of his pupils since 1875 have isolated the following 
amorphous principles of the drug: 1, sclerotic acid, said to be a very active sub- 
stance, used chiefly in subcutaneous injections; about 4 per cent. of colorless acid 
may be obtained from good ergot of rye; 2, scleromucin, a mucilaginous matter 
which may be precipitated by alcohol from aqueous extracts of the drug; 3, sclerery- 
thrin, the red coloring matter probably allied to anthrachinon and the coloring 
substances of madder, chiefly to purpurin; 4, sclerotodin, a bluish black powder 
soluble in alkalies; 5, fusco-sclerotinic acid; 6, picrosclerotine, apparently a 
highly poisonous alkaloid; lastly, 7, scleroxanthin, C,H,O, + H,O, and 8, sclero- 
crystallin, C,H,O,, have been obtained in crystals; their alcoholic solution is but 
little colored, yet assumes a violet hue on addition of ferric chloride. 

Tanret also observed in ergot of rye a volatile camphoraceous substance. 

When ergot or its alcoholic extract is treated with an alkali, it yields as products 
of the decomposition of the albuminoid matters ammonia or ammonia bases, ac- 
cording to Ludwig and Stahl, methylamine; according to others, trimethylamine. 
Wenzell states that phosphate of trimethylamine is present in an aqueous extract of 
ergot, but Ganser ascertained that no such base pre-exists in ergot. Fliickiger found 
that the crystals which abound in the extract after it has been kept for some time are 
an acid phosphate of sodium and ammonium with a small proportion of sulphate. 

We quote from Dilg’s summary of “ the active constituents of ergot” (A. J. P., 
1878, p. 335) Dragendorff’s process for the two most active constituents of ergot, 
sclerotic or sclerotinic acid and scleromucin. ‘“ Digest ergot, previously exhausted by 
ether and absolute alcohol, with water, dialyse, evaporate the dialysate to a syrupy 
consistence, and treat with sufficient alcohol to obtain a mixture containing 40 to 45 
per cent. alcohol, which precipitates the potassium phosphate, while more alcohol 
added until the strength is increased to 75 or 80 per cent., precipitates the salts of 
sclerotic acid, which are soluble in dilute but insoluble in stronger alcohol, and leave 
about 19 per cent. of ash. 

“The filtrate, upon which alcohol has no further effect, produces with ether a slight 
precipitate, which after a few days’ standing forms a syrupy, brown mass, which 
has scarcely any medicinal virtue. The filtrate from this precipitate, in which the 
reactions still distinctly indicate the presence of Wenzell’s alkaloids, after evaporat- 
ing the ether and alcohol, does not produce the specific action of ergot. 

‘The dark liquid remaining on the dialysator, when mixed with sufficient alcohol 
to bring it to 45-50 per cent., precipitates the scleromucin, which while moist 
forms a mucilaginous solution with water, but after drying is only partially soluble, 
differing in this respect from sclerotic acid, which is soluble, in all proportions, be- 
fore and after drying. 

‘ Sclerotic acid is obtained in a nearly pure state by kneading the mixed sclerotates 
as obtained above, with 80 per cent. alcohol, and afterwards dissolving them in 40 
per cent. alcohol; the solution is mixed with an excess of hydrochloric acid, and 
after several hours precipitated with absolute alcohol, whereby the ash is reduced to 
about 3 per cent., and consists mainly of some silica, magnesia, and phosphates 
of iron and potassium. ‘The acid is not a glucoside, and yields no precipitates with 
the reagents for alkaloids, except with phosphomolybdiec acid a yellow, and with 
tannin a nearly colorless one. Sclerotic acid is obtained as a yellowish brown, taste- 
less and inodorous substance, which has a very slight acid reaction, and is hygro- 
scopic without being deliquescent. It is very well adapted for subcutaneous 
applications, in doses of 0-03-0:045 Gm. 

“ Scleromucin is darker in color, slightly hygroscopic, gummy, inodorous and taste- 
less; yields 26:8 per cent. of ash, and, like sclerotic acid, contains nitrogen, is not 
a glucoside, and is precipitated by tannin and phosphomolybdic acid. 

‘Good ergot yields about 4 to 43 per cent. of sclerotic acid, and about 2 to 3 per 
cent. of scleromucin.” 
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The odor of ergot is no doubt owing to the liberation of its volatile alkaloid, 
‘probably in consequence of a slow decomposition of the native salt. A method of 
detecting ergot in a mixed powder, rye flour for example, is thus afforded. If, on 
the addition of solution of potassa, the odor of ergot be perceived, its presence is 
sufficiently proved. 

Ergot, when perfectly dry and kept in well-stopped bottles, will retain its virtues 
for a considerable time; but, exposed to air and moisture, it speedily undergoes 
chemical change and deteriorates. M.Gobley kept for more than ten years, perfectly 
sound, some ergot which he had selected from the year’s harvest, carefully sifted, 
wiped with linen, then exposed to a heat of from 50° to 60° C. for three or four 
hours, and finally put into small boxes, holding each about 30 Gm. (a troyounce), 
previously heated with the ergot, and finally closed air-tight with pitch. (Journ. 
de Pharm., Mar. 1873, p. 216.) It is, moreover, apt to be attacked by a minute 
worm, which consumes the interior of the grain, leaving merely the exterior shell 
and an excrementitious powder. This insect is sometimes found in the ergot before 
removal from the plant. In the state of powder, the medicine still more readily 
deteriorates ; but Prof. Dragendorff believes that the decay is due to oxidization 
of the fatty principles of the ergot, and can be prevented by depriving the ergot of 
its oil before powdering. (A. P. S., xxv.) This has since been confirmed by 
Zschiesing, who preserved ergot for two years, and Bombelon, who kept ergot in 
good condition for nine years, by previously removing the fixed oil with ether 
(Phar. Zeitung, No. 49, p.51; A. J. P., 1881, p. 457.) It is best, as a general 
rule, to renew it every year or two. M. Viel recommends that it should be well dried 
at a gentle heat, and incorporated with double its weight of loaf sugar, by means of 
which, if protected from moisture, it will retain its virtues for many years. 
According to M. Zanon, the same result is obtained by stratifying it with well 
washed and perfectly dried sand, in a bottle from which air and light are excluded. 
Camphor and powdered benzoin are said to prevent injury from worms. 

Medical Properties and Uses. Given in small doses to men or non-pregnant 
women, ergot produces no obvious effect. In the quantity of half a drachm ora 
drachm it may occasion nausea or vomiting, but in order to produce very distinct 
symptoms enormous doses must be taken. We have given the fluid extract 
in doses of three ounces, daily, for one or more weeks without perceiving any 
marked effect. In some cases, after very large doses, the pulse is distinctly reduced 
in frequency, and Dr. Hardy has noted that the foetal cardiac pulsations are rendered 
infrequent by it. But one instance of fatal poisoning has occurred, except when abor-- 
tion has been produced. A case is recorded in which ergot produced great prostration, 
with an almost absent pulse, paleness and coldness of the surface, partial palsy, with 
pricking of the limbs, and great restlessness, without stupor or delirium. ( G‘azette 
Med. de Paris, Juillet 25, 1857.) The symptoms in another case, recorded by 
Dr. Oldright, were very similar to those just detailed. The most characteristic is 
the intense coldness of the surface, which has also been noted in the lower animals. 
In the fatal case narrated by Dr. Pratschke, uneasiness in the head, oppression 
of stomach, diarrhoea, urgent thirst, burning pains in the feet, tetanic spasms, 
violent convulsions, and death ensued upon eating freely of ergotized grain. (Lond. 
Med. Gaz., Oct. 1850, p. 579.) 

The long-continued and free use of ergot is highly dangerous, even when no 
immediate effects are perceptible. Fatal epidemics in different parts of the conti- 
nent of Europe, particularly in certain provinces of France, have long been ascribed 
to the use of bread made from rye contaminated with this fungus.* Dry gangrene, 
typhus fever, and disorder of the nervous system attended with convulsions, are the 
forms of disease which have followed the use of this unwholesome food. It is true 
that ergot has been denied to be the cause; but accurate investigations, made by 
competent men upon the spot where the epidemics have prevailed, together with 


* Dr. Hofmann states that ;1, per cent. of ergot can be detected in bread by macerating 30 
grains of coarsely grated bread in 40 grains of ether and 20 drops of diluted sulphuric acid for 24 
hours, straining, shaking with solution of bicarbonate of sodium and allowing to stand, when the 
solution separates and is of a violet color. 
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the results of experiments made upon inferior animals,* leave no room for reason- 
able doubt that at least the gangrenous affection alluded to has resulted from it. 

Upon the lower animals ergot acts as upon man. Besides its influence upon the 
uterus, the most important physiological action of the drug is upon the vaso-motor 
nervous system. It has been abundantly proved that in full therapeutic dose it 
raises remarkably the arterial pressure by producing a general vaso-motor spasm. 
This spasm is almost certainly the result of a stimulation of the vaso-motor nerve 
centres, but there are still some authorities who believe that the drug acts peripher- 
ally upon the muscular coats of the vessels or upon the nerves connected there- 
with. 

On the continent of Europe, in Germany, France, and Italy, ergot has long been 
empirically employed by midwives for promoting the contraction of the uterus ; and 
its German name of mutterkorn implies a popular acquaintance with its peculiar 
powers. But the attention of the medical profession was first called to it by Dr. 
Stearns, of Saratoga County, N. Y., in the eleventh volume of the New York Med- 
ical Repository, 1807. In its operation upon the pregnant uterus, it produces a 
constant unremitting contraction and rigidity, rather than that alternation of spas- 
modic effort and relaxation which is observable in the natural process of labor. 
Hence, unless the os uteri and external parts are sufficiently relaxed, the medicine 
is apt to produce injury to the foetus by the incessant pressure which it maintains ; 
and the death of the child is thought not unfrequently to have resulted from its 
injudicious employment. The cases to which it is thought to be especially adapted 
are those of lingering labor, when the os uteri is sufficiently dilated and the exter- 
nal parts sufficiently relaxed, when no mechanical impediment is offered to the 
passage of the child, and the delay is ascribable solely to want of energy in the 
uterus. Other cases are those in which the death of the foetus has been ascer- 
tained, and when great exhaustion or dangerous constitutional irritation imperi- 
ously calls for speedy delivery. The medicine may also be given to promote the 
expulsion of the placenta, to restrain inordinate hemorrhage after delivery, and to 
hasten the discharge of the foetus in protracted cases of abortion. In women sub- 
ject to dangerous flooding, a dose of ergot given immediately before delivery is 
said to have the happiest effects. Ergot is also much used to cause the expulsion 
of coagula of blood, polypi, and hydatids from the uterine cavity, and even a num- 
ber of successful cases of its employment for the destruction by strangulation of 
fibroid tumors of the uterus have been reported. In uterine hemorrhage, unconnected 
with pregnancy, the medicine is very useful; and it is probably the most used and 
most efficient of all remedies in pulmonary and other similar internal hemorrhages. 
Its action in these cases is no doubt the result of the contracting power it has over 
the smaller vessels. In a similar manner ergot is often advantageous in acute con- 
gestions, especially of the spinal cord and brain; also in mania and diarrheea. 

In hemorrhoids, and in varicose veins of the leg, it has been injected into the dis- 
eased tissue with success, but probably acts only by producing a severe local in- 
flammation. 

The fluid extract of ergot is usually selected for internal use, although the 
powdered drug may be given in doses of from half a drachm to two drachms (1:9- 
75 C.c.). The od of ergot, prepared by means of ether or benzin, as already de- 
scribed ( page 559), was given by Dr. Wright in the dose of from twenty to fifty 
drops (1:25-3:12 C.c.), diffused in cold water, warm tea, or weak spirit and water, 
but is nearly destitute of therapeutic powers. Dr. J. V. Shoemaker believes it 
to be useful as a local application in acute eczema, cracked nipples, herpes of the 
genitals, seborrhcea, erysipelas; in rosacea, after puncturing the enlarged vessels 
and allowing them to bleed freely ; in catarrh of the mucous membrane of the nose 
and cervix uteri; in gleet; as an injection in leucorrhoea and gonorrhea, and as a 
substitute for the ordinary hair oils. 

Under the name of Bonjean’s ergotin, a purified extract is sometimes used in the 
dose of from five to ten grains (0°33-0:65 Gm.). It is made by exhausting ergot 
with water, evaporating to the consistence of syrup, precipitating the albumen, 


* An epidemic among sheep was caused by eating ergotized grain. See P. J. 7r., x. 195. 
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gum, ete., by a large excess of alcohol, decanting the clear liquid, and evaporating 
to the consistence of a soft extract. 7 r 

When promptness and certainty of action are required, ergot may be used hypo- 
dermically. It undoubtedly acts best when so employed, but is very prone, even 
when the greatest care is exercised, to produce local inflammation and abscess. The 
best preparation for use is a strong aqueous solution of purified extract (see Lxtract 
of Ergot) carefully filtered so as to remove all solid particles. Five grains of the 
extract dissolved in 15 minims of water may be employed at once. 

Dujardin-Beaumetz gives the dose of Tanret’s crystallized ergotine for hypoder- 
mic use as 5 milligrammes (75 grain). (Bull. Thérap., xciv. 236.) “Sclerotinic 
acid does not represent ergot, as was, so far as concerns the commercial article, 
shown by experiments made in the laboratory of the University of Pennsylvania ; 
indeed, the research of Nikitin, who claims that it is the active principle, affords 
abundant evidence that it is not so. (Lond. Med. Record, 1879, p. 21.) 

Of. Prep. Extractum Ergote Fluidum, U. S.; Extractum Ergote, U. S.; Ex- 
tractum Hrgote Liquidum, Br.; Infusum Ergote, Br.; Tinctura Ergote, Br.; 
Vinum Ergote, U.S. 


ERYTHROXYLON, U.S. Erythroxylon. [Coca.] 
(ER-Y-THROX!Y-LON. ) 

“The leaves of Krythroxylon Coca. Lamarck. (Nat. Ord. Erythroxylaceex.)” U.S. 

Feuilles de Coca, Fr.; Cocablitter, G. 

Gen. Ch. Calyx five-parted, at the base five-angular. Styles, three, distinct to 
the base and not united into one. De Candolle, Prodromus, i. 573. 

F.coca. Lam. B.& 7.1.40. Leaves ovate, areolate, membranaceous, branches 
Squamous, pedicels lateral, aggregated in twos or threes, a little longer than the 
flower. De C. 

Although it grows wild in various parts of South America, the coca shrub is 
largely cultivated for the sake of its leaves. The plant, which is propagated from 
the seed in nurseries, begins to yield in eighteen months, and continues productive 
for half a century. The leaves, when mature, are carefully picked by hand so as 
to avoid breaking them or injuring the young buds, are slowly dried in the sun, 
and then packed in bags (cestos) holding from twenty-five to one hundred and fifty 
pounds each. They were in general use among the natives of Peru at the time 
of the conquest, and have continued to be much employed to the present time. 
It is affirmed that nearly ten million dollars’ worth, or forty million pounds, are 

annually produced ; some plantations yielding three or four harvests a year. 
Properties. The leaves resemble in size and shape those of tea, being oval- 
oblong, pointed, two inches or more in length by somewhat over an inch in their 
greatest breadth, and furnished with short delicate footstalks; but they are not, 
like the tea-leaves, dentate, and are distinguished from most other leaves by a 
slightly curved line on each side of the midrib, running from the base to the apex. 
These lines are not ribs but curves, which have been produced by the peculiar fold- 
ing of the leaf in the bud. Good specimens are perfectly flat, of a fine green color ; 
brown leaves should always be rejected as inferior. They have an agreeable odor 
resembling that of tea, and a peculiar taste, which, in decoction, becomes bitter and 
astringent. ‘Oval or obovate-oblong, two to three inches (50 to 75 mm.) long, 
short-petiolate, entire, rather obtuse or emarginate at the apex, reticulate on both 
sides, with a prominent midrib, and, on each side of it, a curved line running from 
base to apex ; odor slight and tea-like ; taste somewhat aromatic and bitter.” U.S. 

Chemical Constitution. In 1853, Wackenroder demonstrated the existence of 
tannic acid in coca leaves; and in 1859, M. Stanislas Martin found in them a 
peculiar bitter principle, resin, tannin, an aromatic principle, extractive, chlorophyll, 
a substance analogous to theine, and salts of lime. Previous to this (1855) Gar- 
deke had isolated the crystalline alkaloid and given it the name of erythroaxyline. 
Dr. Albert Niemann, of Goslar, made the first thorough investigation of the leaves, 
and gave to the alkaloid the name it now usually bears of cocaine. The following 
was his process. The leaves were exhausted with 85 per cent. alcohol acidulated 
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with 2 per cent. of sulphuric acid ; the tincture was treated with milk of lime and 
filtered ; the filtrate was neutralized with sulphuric acid, and the alcohol distilled 
off. The syrupy residue was treated with water to separate resin, and then precipi- 
tated by carbonate of sodium. ‘The deposited matter was exhausted by ether, and 
the ethereal solution, after most of the ether had been distilled, was allowed to 
evaporate spontaneously. The cocaine was thus obtained in colorless crystals, mixed 
with a yellowish brown matter of a disagreeable odor, which was separated by wash- 
ing with cold alcohol. Pure cocaine is in colorless transparent prisms, inodorous, 
of a bitterish taste, soluble in 704 parts of cold water, more soluble in alcohol, and 
freely so in ether. The solution has an alkaline reaction, and a bitterish taste, 
leaving a peculiar numbness on the tongue, followed by a sensation of cold. The 
alkaloid melts at 97-°7° C. (208° F.), and on cooling congeals into a transparent mass, 
which gradually becomes crystalline. Heated above this point it changes color, and 
is decomposed. It is inflammable, burning with a bright flame, and leaving charcoal. 
With the acids it forms soluble and crystallizable salts, which are more bitter than 
the alkaloid itself. The formula is C,,H,,NO, Dr. Niemann also obtained wax, a 
variety of tannic acid (coca-tannic acid), and a concrete volatile odorous substance. 
(See A.J. P., 1861, p. 122.) A volatile alkaloid, hygrine, first noticed by Maclagan, 
but named by Lossen, is a thick, pale yellow, oily liquid, having a strong alkaline 
reaction, burning taste, and the odor of trimethylamine. M. Lossen has examined 
cocaine, and ascertained that, when heated with hydrochloric acid, it splits into ben- 
zoic acid and a new base which he calls ecgonine. The mutability of cocaine with 
acids explains why the attempts to extract the alkaloid with acid liquids have 
failed. M. Lossen therefore recommends the omission of acid in operating on the 
leaves, and proposes the following modification of Niemann’s plan. An infusion is first 
made; this is precipitated with acetate of lead; the lead is removed by sulphate of 
sodium ; the liquid is concentrated, carbonate of sodium added, and the whole shaken 
with ether. The ether extracts the alkaloid, and yields it in a crude state by evapo- 
ration. It is then purified as in the process of Dr. Niemann. (Journ. de Pharm., 
Juin, 1862, p. 522.) The tannin of coca leaves strikes a green-black with ferric 
salts, and has received the name of coca-tannie acid. 

The alkaloid cocaine acts upon the lower animals much as does theine. It 
tetanizes frogs, or in overwhelming doses paralyzes the sensory nerves and the posterior 
columns. Jabbits and dogs are killed by it through paralysis of the respiratory 
centres. In proper doses it elevates arterial pressure by an action upon the vaso- 
motor centres and the cardiac-motor system. (J. Ott.) 

Medical Properties. Asa nerve stimulant, coca has been used immemorially by 
the Peruvian and Bolivian natives. In 1853, Dr. Weddell stated that it produces 
a gently excitant effect, with an indisposition to sleep; in these respects resembling 
tea and coffee; also, that it will support the strength for a considerable time in the 
absence of food; but does not supply the place of nutriment, and probably, in this 
respect also, acts like the two substances referred to. The Indians, while chewing 
it, pass whole days in travelling or working without food; but they nevertheless eat 
freely in the evenings. Weddell affirms that persons unused to it are liable to 
unpleasant effects from its abuse; and he has known instances of hallucinations 
apparently resulting from this cause. The natives chew with it some alkaline sub- 
stance, as the ashes of certain plants, or lime. (Weddell, Voyage dans le Nord de 
la Bolivie.) 

The sustaining powers of coca have been strongly confirmed by various observers, 
both in this country and in Europe (see P. J. Tr., vi. 883; viii. 1877; Bost. 
Med. and Surg. Journ., 1877, 1.; Tr. A. P. S., xxvi. 774), and it is probable that 
it acts similarly to tea and coffee, but much more powerfully. 

In large quantities, it is said to produce a general excitation of the circulatory 
and nervous systems, imparting increased vigor to the muscles as well as to the intel- 
lect, with an indescribable feeling of satisfaction, amounting sometimes to a species 
of delirium; and, what is most singular, if true, this state of exaltation is asserted 
not to be followed by any feelings of languor or depression. (Mantegazza, NV. Am. 
Med.-Chir. Rev., March, 1860, p. 340.) From experiments by MM. Gorse and 
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Mantegazza, it is inferred that it increases the frequency of the heart’s contractions 
considerably more than does tea or coffee ; and, in doses of about an ounce, it causes 
intense fever, attended with hallucinations and delirium. (Dr. Reis, P. J. Tr., 2d 
ser., vill. 299; from Bull. Gén. de Thérap., Fev. 28, 1866.) M. Moreno, in 
experiments on animals with coca, found that, instead of supplying the place of food, 
it causes a more speedy death and a greater loss of weight than starvation alone. 
(Ann. de Thérap., 1869, p. 64.) The dose of coca is from half to one drachm. 
If given in infusion the leaves should be swallowed, as it is by no means certain 
that they yield their virtues to water. 

The fluid extract is now officinal, and is a very eligible preparation ; a tincture 
of coca, made in the proportion of one part in five of diluted alcohol, and @ wine of 
coca, one in ten, would also be efficient. The elixir of coca, as usually found, is 
too weak to be of much value. 


Of. Prep. Extractum Erythroxyli Fluidum. 
EUCALYPTUS. U.S. Eucalyptus. 


(EU-CA-LY P/TUS—yii-ka-lip’ tus. ) 


“The leaves of Kucalyptus globulus, Labillardiére (at. Ord. Myrtaceze), col- 
lected from rather old trees.” U.S. 

Hucalyptus Leaves; Feuilles d’Eucalyptus, Fr.; Eucalyptus-Blatter, G. 

Gen. Ch. Calyx obovate or globose cupulzeform, the tube persistent, the limb de- 
ciduous, dehiscing by a circular irregular line from the operculiform base. Stamens 
free. Capsule 4 loculate or by abortion 3 loculate, dehiscent at the apex, many- 
seeded. De Candolle, Prodromus, iii. 220. 

The genus Eucalyptus affords one of the most characteristic features of the 
Australian and Tasmanian landscapes. There are about one hundred and thirty- 
five described species, all evergreens, and most of them large trees, popularly known 
as Gum trees, Woolly butts, lron barks, etc.* The most important of them is the 
E. globulus. 

E. globulus. Labill. B. & T. 11.109. The young operculum conical, the length 
of the four-sided cupule, the adult depressed and mucronate in the middle; axillary 
peduncles very short, one-flowered ; leaves alternate, lanceolate, subfaleate. 

This is one of the largest known trees, attaining sometimes a height of 300 or 
even 350 feet, with a smooth, ash-colored bark; leaves a foot in length, and varying, 
according to age, from a glaucous white to a bluish green color; and large pinkish 
white axillary flowers, sometimes single, sometimes in clusters. Although its wood 
is very resinous, hard, and durable, the tree is remarkable for the rapidity of its 
growth, reaching, under favorable circumstances, fifty feet of height in five or six 
years. It flourishes best in valleys having a rich, moist soil, and has very largely 
been naturalized in semi-tropical countries, partly on account of its economic value, 
but chiefly because of the reputation it enjoys as a means of overcoming malaria. 
It does not seem to require great heat for its perfection, but is exceedingly sensi- 
tive to frost. Large forests of it have been planted in Algeria and Southern 
Europe, and its culture is spreading to California, Florida, and other of our 
Southern States. Its sanitary powers appear to be established, numerous notoriously 
miasmatic stations and districts having been rendered healthful by its growth. It 
is not probable that the destruction of the miasma is due so much to emanations 
from the tree as to the fact that it evaporates water so rapidly from its innumerable 
large leaves as to drain the swamps and marshes in which it is planted. It is pos- 
sible, however, that the large amount of volatile oil which must escape from it has 
some effect, and it is even affirmed (A.J. P., 1875, p. 423) that the parasitic 
phylloxera will not attack the grape-vines growing near it. 

Properties. The leaves are the officinal portion of the plant: they are “ petio- 
late, lanceolately scythe-shaped, from six to twelve inches (15 to 30 em.) long, 
rounded below, tapering above, entire, leathery, gray-green, glandular, feather- 


* Descriptions and accurate figures of mostof this species may be found in Baron Ferd. von 
Mueller’s Descriptive Notes of the Eucalypts of Australia, London and Melbourne, 1882. 
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veined between the midrib and marginal veins; odor strongly camphoraceous ; taste 
pungently aromatic, somewhat bitter and astringent.” U.S. 

In March, 1870, M. Cloez (Jowrn. de Pharm., 4e sér., xii. 201) reported an 
elaborate chemical study of the Eucalyptus leaves, and his results have been sub- 
stantially confirmed by Debray (De? Hucalyptus Globulus, Paris, 1872), M. Rabuteau 
(Mém. de ? Académie, Nov. 1872), and by Mr. Broughton (P. J. Tr., 3d ser., iil. 
463). M. Cloez found, besides chlorophyll, resin, tannin, and inert substances, an 
essential oil, upon which the virtues of the drug appear to depend. Of this oil, the 
fresh leaves afforded 2:75 parts per hundred, the recently dried leaves 6 parts ; leaves 
which had been kept some time yielded a much smaller percentage. In the distilla- 
tion, the oil for a time comes over freely at from 170° C. (338° F,) to 178° C. 
(352-4° F.) ; subsequently another portion of oil distils at 188° C. (370:4° F.) to 
190° ©. (374° F.), and finally a very minute portion does not volatilize until the 
temperature reaches 200° C. (392° F.). M. Cloez believes the oil to be composed 
of two camphors, differing in their volatility. The bulk of the oil yielded is the portion 
first distilled ; to this Cloez has given the name of eucalyptol. To obtain it pure a 
redistillation from caustic potash or chloride of calcium is necessary. It is very 
liquid, nearly colorless, with a strong, aromatic camphoraceous odor, polarizes to the 
right, is slightly soluble in water, but very soluble in alcohol, and has the formula 
C,,H,,0. Nitric acid produces with it a crystallizable acid; by the action of phos- 
phoric acid (Journ. de Pharm., 4e sér., xii. 204) it is converted into eucalyptene, 
a substance allied to cymene, and eucalyptolen. 

According to M. Duquesnel, the oil is adulterated—with alcohol, to be detected by 
means of fuchsin, which is insoluble in the pure oil but soluble in that containing 
even avery small percentage of alcohol ; with fixed oil, to be detected by boiling with 
water, when the fixed oil remains on the surface; with essential oil of copaiba or 
turpentine, to be detected by means of the boiling point, that of eucalyptol being 
170° C. (338° F.), that of oil of turpentine 155° C. (311° F.), that of oil of copaiba 
260° C. (500° F.). (Journ. de Pharm., 4e sér., xvi. 45.) It is affirmed that much 
of the oil of Eucalyptus of commerce is obtained not from LZ. globulus, but L. 
amygdalina, and does not yield eucalyptol. (A. J. P., 1879, p. 303.) 

Medical Properties. Eucalyptus was originally recommended as a remedy in 
intermittent fever, but experience has failed to establish its value as an antiperiodic. 
Whatever medical virtues it possesses beyond astringency reside in the volatile oil. 
This when applied locally acts as a powerful irritant. When taken internally in doses 
from 20 to 30 drops, it causes increased rapidity of pulse and general excitation, 
with restlessness and increased venereal appetite, usually followed by a feeling of 
calmness and repose, ending in sleep. In some cases, disturbance of the bowels, fever, 
constitutional disturbance, and even symptoms of cerebral congestion have been 
produced. In animals small doses produce the same effect as in man, and after 
large doses symptoms of general depression are manifested by falling of the arterial 
pressure, progressive diminution of temperature, muscular weakness deepening into 
paralysis, loss of sensibility, irregular respiration, and finally death from failure of 
respiration. Upon man, when taken in sufficient quantity, the oil exerts a similar 
influence. Ina case noted by M. Gimbert, 80 drops of the oil produced in an old 
man a feeling of great internal heat, followed by almost complete loss of power and 
of feeling in the limbs; and after 75 drops Prof. Binz noted somewhat similar phe- 
nomena. The palsy produced by toxic doses is due to a direct action upon the spinal 
cord. ‘T'aken internally it is eliminated by the breath, to which it imparts its odor, 
and also in a condition of oxidation by the kidneys, to the secretion of which it gives 
a strong smell of violets. M. Gimbert found that in rabbits it augmented to a 
marvellous extent the excretion of urea. As a stimulating narcotic the oil of euca- 
lyptus has been used with asserted success in migraine and other forms of neuralgia. 
As an antispasmodic it has been highly lauded in asthma. In this affection it is best 
given by inhalation. Cigarettes may be made by rolling up the dried leaves, or the 
vapor from boiling water containing the oil may be inhaled. In chronic or subacute 
bronchitis it may often be employed with advantage, especially where there is a 
tendency to spasm. In subacute or chronic inflammation of the genito-urinary organs 
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it is said to exert a very happy influence. The experiments of Binz and of Gim- 
bert have shown that it acts very positively upon the infusoria and other low forms 
of life. Gimbert even claims superiority for it as an antiseptic over carbolic acid. 
Externally it may: be used in chronic skin affections and ulcerations when a stimulant 
antiseptic application is indicated. Various formulas have been published for tine- 
tures, fluid extracts, etc., of the leaves, but the oil is now officinal, and is much 
the best form for internal administration. It should be given in doses of 10 to 15 
drops (0°5 to 0:72 C.c.) on sugar or in a sweetened emulsion. 
Of. Prep. Eixtractum Eucalypti Fluidum, U.S. 


EKUONYMUS. U.S. Huonymus. [ Wahoo.] 
(EU-ON! Y-MUS—yi-on! e-mus.) 


“The bark of Huonymus atropurpureus. Jacquin. (Nat. Ord. Celastracese.)” U.S. 

Gen. Ch. Flowers perfect. Sepals 4 or 5, united at the base, forming a short 
and flat calyx. Petals 4-5, rounded, spreading. Stamens very short, inserted on 
the edge or face of a broad and flat 4-5 angled disk, which coheres with the calyx 
and is stretched over the ovary, adhering to it more or less. Sty/e short or none. 
Pod 3-5 lobed, with 1-3 seeds in each cell in a red arillus. 

Euonymus Atropurpureus. Willd. Sp. Plant. 1.1132; Gray’s Manual, p. 81; 
figured in Griffith’s Med. Bot., p. 219. The plant has been named variously wahoo, 
spindle-tree, and burning-bush. It is a tall, erect shrub, with quadrangular branch- 
lets, and opposite, petiolate, oval-oblong, pointed, serrate leaves. The flowers, which 
stand in loose cymes on axillary peduncles, are small and dark purple, with sepals 
and petals commonly in fours. The capsule or pod is smooth and deeply lobed. 
The plant is indigenous, growing throughout the Northern and Western States, and 
sometimes cultivated for the beauty of its crimson fruit. 

The plants belonging to this genus are shrubs or small trees, presenting in the 
autumn a striking appearance from the rich red color of their fruit, which has ob- 
tained for them the name of burning-bush. E. Americanus and E. Europxus have 
been cultivated in gardens as ornamental plants. Two or more of the species have 
been used in medicine. Their properties are probably similar, if not identical. 
Grundner, who experimented with the fruit of H. Huropzus, found it to have no other 
effect than that of a diuretic. (Pharm. Centralbl., 1847, p. 873.) An oil expressed 
from the seeds is used in Europe for the destruction of vermin in the hair, and 
sometimes also as an application to old sores. (Jbid., 1851, p. 641.) Dr. Griffith 
says that the seeds of this and other species are purgative and emetic, and that the 
leaves are poisonous to sheep and other animals feeding on them. He states also 
that the inner bark of Z. tingens is beautifully yellow, and used in India for dye- 
ing, and in diseases of the eye. (Med. Bot., p. 220.) It is probable that much of 
the wahoo of our drug-stores has been obtained from H. Americanus, which is dis- 
tinguished from L. atropurpureus by its rough, warty, depressed pods, and almost 
sessile, thickish leaves. 

Properties. The dried bark is in thin pieces, whitish with a darker grayish epi- 
dermis, brittle, of a feeble, peculiar, not disagreeable odor, and a bitterish slightly 
sweetish taste, and somewhat pungent after-taste. ‘In quilled or curved pieces, 
about one-twelfth of an inch (2 mm.) thick; outer surface ash-gray, with blackish 
patches, detached in thin and small scales ; inner surface whitish or slightly tawny, 
smooth ; fracture smooth, whitish, the inner layers tangentially striate; nearly in- 
odorous ; taste sweetish, somewhat bitter and acrid.” U.S. It imparts its virtues 
to water and alcohol. Analyzed by Mr. Wm. T’. Wentzell, it was found to contain 
a bitter principle which he named ewonymin, asparagin, a soft resin, a crystallizable 
resin, a yellow resin, a brown resin, fixed oil, wax, starch, albumen, glucose, pectin, 
and various salts of organic and inorganic acids. Huonymin was obtained by agi- 
tating with chloroform a tincture made with diluted alcohol, separating the chloro- 
formic solution and allowing it to evaporate spontaneously, treating the residue with 
ether, dissolving what was left in alcohol, adding acetate of lead to the solution, filter- 
ing, precipitating the lead with hydrosulphuric acid, and evaporating. The euony- 
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min obtained was uncrystallizable, intensely bitter, soluble in water and alcohol, and 
neuter in its reactions. It was abundantly precipitated from its solution by sub- 
acetate of lead and phospho-molybdie acid. (A. J. P., 1862, p. 387.) Mr. W. P. 
Clothier found the bark to yield no volatile oil on distillation. According to the 
same writer, if a concentrated tincture be poured into water, a dark yellow sub- 
stance will be thrown down, containing resin and fixed oil, which is the euonymin 
of the eclectics, very improperly so named, as, though it contains a portion of the 
active principle, it is a very complex substance. Mr. Clothier found it to purge 
actively without griping. (Jbrd., 1861, p. 491.) Kubel has discovered in the 
fresh inner bark of E£. Huropxus a saccharine, crystallizable substance, closely re- 
sembling mannite, but differing in its crystalline form, and its melting point. He 
calls it ewonymite. (Journ. de Pharm., Dec. 1862, p. 523.) 

Medical Properties and Uses. About twenty years since, this bark was intro- 
duced into notice in Philadelphia, as a remedy for dropsy, under the name of 
Wahoo,* by Mr. George W. Carpenter, who had obtained a knowledge of its virtues 
in the Western States. In some cases it acts as a mild cathartic, but at other times 
it fails to produce purgation. We have also seen distinct evidences of an irritant 
influence upon the gastro-intestinal mucous membrane. Cholagogue properties have 
been ascribed to it, and probably with correctness, as in the experiments of Prof. 
Rutherford it was found to act most powerfully in causing hepatic¢ secretion in dogs, 
and in some clinical studies we have made it seemed to have a similar action on 
man. The fluid extract of it is an efficient preparation, and may be given in doses, 
as a purgative, of one to two fluidrachms (3°75-7'5 C.c.); as a laxative, of half 
a fluidrachm to one fluidrachm (1:9-3°75 C.c.). 

Of. Prep. Extractum Euonymi, U.S. 


EUPATORIUM. U.S. Eupatorium. [ Thoroughwort. | 
(HU-PA-T0! RI-UM—yii-pa-td/ri-im. ) 


“The leaves and flowering tops of Eupatorium perfoliatum. Linné. (Nat. Ord. 
Composite.)” U.S. 

Herba Eupatorii Perfoliati; Boneset, Indian Sage; Herbe d’Eupatoire perfoliée, Herbe a 
Fiévre, Herbe parfaite, /r.; Durchwachsener Wasserhauf, G@. 

Gen. Ch. Calyx simple or imbricate, oblong. Style long and semi-bifid. Fe- 
ceptacle naked. Pappus pilose, or more commonly scabrous. Seed smooth and 
glandular, quinquestriate. Nuttall. 

Of this numerous genus, comprising not less than thirty species within the limits 
of the United States, most of which probably possess analogous medical properties, 
E. perfoliatum alone now holds a place in our national Pharmacopeia, /. purpu- 
reum and E. teucrifolium having been discarded at the revision of 1840. They 
merit, however, a brief notice, if only from their former officinal rank. 

Eupatorium purpureum, or gravel root, is a perennial herbaceous plant, with a 
purple stem, five or six feet in height, and furnished with ovate-lanceolate, serrate, 
rugously veined, slightly scabrous, petiolate leaves, placed four or five together in 
the form of whorls. The flowers are purple, and consist of numerous florets con- 
tained in an eight-leaved calyx. It grows in swamps and other low grounds, from 
Canada to Virginia, and flowers in August and September. The root has, accord- 
ing to Dr. Bigelow, a bitter aromatic and astringent taste, and is said to be diuretic. 
Its vulgar name of gravel root indicates the popular estimation of its virtues. 

Eupatorium teucrifolium (Willd. Sp. Plant. iii. 1753), H. pilosum (Walt. Flor. 
Car. 199), E. verbeneefolium (Mich. Flor. Am. ii. 98), commonly called wild hore- 
hound, is also an indigenous perennial, with an herbaceous stem, which is about two 
feet high, and supports sessile, distinct, ovate, acute, scabrous leaves, of which the 
lower are coarsely serrate at the base, the uppermost entire. The flowers are small, 
white, composed of five florets within each calyx, and arranged in the form of a 
corymb. The plant grows in low wet places from New England to Georgia, and 
abounds in the Southern States. It is in flower from August to November. The 


* The name of Wahoo or Waahoo (pronounced wawhoo) was given to it by the Indians. Thesame 
name has also been applied to Ulmus alata, of the Southern States, and has thus led to mistakes. 
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whole herb is used. In sensible properties it corresponds with ZL. perfoliatum, 
though less bitter and disagreeable. It is said to be tonic, diaphoretic, diuretic, 
and aperient, and has been employed as a domestic remedy in intermittent and 
remittent fevers. It is usually given in the form of infusion, made with an ounce 
to a quart of water, the whole to be taken during the day. | 

Other species, natives of this continent, are noticed in an article on the American 
Kupatoria, by Dr. J. M. Bigelow, published in the P. J. 7., Oct. 1874, p. 303, 
among which the /. incarnatum and LE. aromaticum are said to contain an aro- 
matic principle similar to if not identical with coumarin, obtained by Guibourt from 

Coumarouna odorata, or Tonka bean. 

E. Cannabinum, of Kurope, the root of which was formerly used as a purgative, 
and EH. Aya-Pana, of Brazil, the leaves of which at one time enjoyed a very high 
reputation, have fallen into entire neglect. The aya-pana is an aromatic bitter, like 

E. perfoliatum, but weaker. A species of Kupatorium, probably 2. nervosum, is 
said to be a favorite with the medical profession in Jamaica, where it is known by 
the name of bitter-bush. It is thought to have proved very efficacious in cholera, 
and, being actively stimulant, is much used in typhus and typhoid fevers, and small- 
pox. Cholagogue properties have been ascribed to it. Decoction and tincture are 
the forms in which it is given. (P. J. Tr., Oct. 1866, p. 222.) 

Eupatorium perfoliatum. Willd. Sp. Plant. iii. 1761; Bigelow, Am. Med. Bot. 
i. 33; Barton, Med. Bot. 11.125. Thoroughwort, or boneset, is an indigenous per- 
ennial plant, with numerous herbaceous stems, which are erect, round, hairy, from 
two to five feet high, simple below, and trichotomously branched near the summit. 
‘‘ Leaves opposite, united at base, lanceolate, from four to six inches (10 to 15 cm.) 
long, tapering, crenately serrate, rugosely veined, rough above, downy and resinous- 
dotted beneath; flower-heads corymbed, numerous, with an oblong involucre of 
lance-linear scales, and with from ten to fifteen white florets, having a bristly pappus 
in a single row.” U.S. The leaves serve to distinguish the species at the first 
glance. They may be considered either as perforated by the stem, perfoliate, or as 
consisting each of two leaves, joined at the base, connate. In the latter point of 
view, they are opposite and in pairs, which decussate each other at regular distances 
upon the stem; in other words, the direction of each pair is at right angles with 
that of the pair immediately above or beneath it. They are narrow in proportion 
to their length, broadest at the base where they coalesce, gradually tapering to a 
point, serrate, much wrinkled, paler on the under than on the upper surface, and beset 
with whitish hairs, which give them a grayish green color. The uppermost pairs- 
are sessile, not joined at the base. The flowers are white, numerous, supported on 
hairy peduncles, in dense corymbs, forming a flattened summit. The calyx, which 
is cylindrical and composed of imbricated, lanceolate, hairy scales, encloses from 
twelve to fifteen tubular florets, having their border divided into five spreading seg- 
ments. The anthers are five, black, and united into a tube, through which the 
bifid filiform style projects. 

This species of Eupatorium inhabits meadows, the banks of streams, and other 
moist places, growing generally in bunches, and abounding in almost all parts of 
the United States. It flowers from the middle of summer to the end of October. 
All parts of it are active ; but the herb only is officinal. 

It has a faint odor, and a strongly bitter, somewhat peculiar taste. The virtues 
of the plant are readily imparted to water and alcohol. Mr. W. Peterson found it 
to contain a peculiar bitter principle, chlorophyll, resin, a crystalline matter of un- 
determined character, gum, tannin, yellow coloring matter, extractive, lignin, and 
salts. (A. J. P., xxiii. 210.) Mr. Bickley found also albumen, gallic acid, and 
signs of volatile oil. (Jdid., xxvi. 495.) Dr. Peter Collier, chemist of the Depart- 
ment of Agriculture, recently submitted it to analysis, finding 18-84 per cent. of bitter 
extractive, which he considers the constituent of medicinal importance, 2°87 per 
cent. of an indifferent crystalline substance, obtained from the alcoholic extract, 
and traces only of a volatile oil. (Jbid., 1879, p. 342.) 

Medical Properties and Uses. Thoroughwort is tonic, diaphoretic, and in 
large doses emetic and aperient, and was at one time employed as an antiperiodic. 
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The medicine has also been used as a tonic and diaphoretic in remittent and typhoid 
fevers. Given in warm infusion, so as to produce vomiting or copious perspiration, 
at the commencement of catarrh, of influenza, or of that form of muscular rheuma- 
tism known as a general cold, it will sometimes abort the attack. As a tonic it is 
given with advantage in dyspepsia, general debility, and other cases in which the 
simple bitters are employed. Dr. H. 8S. Wilkins has found the infusion useful in 
the expulsion of tapeworm. (A.J. P., 1874, p. 295.) 

With a view to its tonic effects, it is best administered in substance, or cold in-— 
fusion. The dose of the powder is twenty or thirty grains (1:3-1:95 Gm.), that of 
the infusion a fluidounce (30 C.c.) frequently repeated. (See Infuswm Hupatoriz.) 
The aqueous extract has been used with advantage. When the diaphoretic opera- 
tion is required in addition to the tonic, the infusion should be administered warm, 
and the patient remain covered in bed. As an emetic and cathartic, a strong de- 
coction, prepared by boiling an ounce with three half pints of water to a pint, may be 
given in doses of from four fluidounces to a half-pint (118 to 236 C.c.), or more. 

Of. Prep. Extractum Eupatorii Fluidum, U. S. 


EXTRACTA. Lzatracts. 
(EX-TRAOC'TA.) 

Extraits, Fr.; Extrakte, G. 

Extracts, as the term is employed in the Pharmacopeeias, are solid preparations, 
resulting from the evaporation of the solutions of vegetable principles, obtained 
either by exposing a dried drug to the action of asolvent, or by expressing the 
juice from a fresh plant. A distinction was formerly made between those prepared 
from the infusions, decoctions, or tinctures, and those from the expressed juices of 
plants, the former being called Huxtracta, the latter Succi Spissati ; but the distine- 
tion has been generally abandoned. There is no such essential difference between 
these two sets of preparations as to require that they should be separately classed ; 
and something is gained in the simplicity of nomenclature, as well as of arrange- 
ment, which results from their union. We shall consider them under the same 
head, taking care, however, to detail distinctly whatever is peculiar in the mode of 
preparing each. 

The composition of extracts varies with the nature of the vegetable, the character 
of the solvent, and the mode of preparation. The object is generally to obtain as 
much of the active principle of the plant, with as little of the inert matter as pos- 
sible; though sometimes it may be desirable to separate two active ingredients from 
each other, when their effects upon the system are materially different; and this 
may be accomplished by employing a menstruum which, while it dissolves one, 
leaves the other untouched. The proximate principles most commonly present in 
extracts are gum, sugar, starch, tannin, extractive, coloring matter, salts, and the 
peculiar principles of plants; to which, when a spirituous solvent is employed, may 
usually be added resinous substances, fatty matter, and frequently more or less es- 
sential oil; gum and starch being excluded when the menstruum is pure alcohol. 
Of these substances, as well as of others which, being soluble, are sometimes neces- 
sarily present in extracts, we have taken occasion to treat under various heads in 
this commentary. There is one, however, which, from its supposed almost uniform 
presence in this class of preparations, and from the influence it is thought to exert 
upon their character, deserves particular consideration in this place. We allude to 
extractive, or, as it is sometimes called, extractive matter. 

It has long been observed that in most vegetables there is a substance, soluble 
both in water and alcohol, which, in the preparation of extracts, undergoes chemi- 
cal change during the process of evaporation, imparting to the liquid, even if orig- 
inally limpid, first a greenish, then a yellowish brown, and ultimately a deep brown 
color, and becoming itself insoluble. This substance, originally called saponaceous 
matter by Scheele, afterwards received the more expressive name of extractive, de- 
rived from its frequent presence in extracts. Its existence as a distinct principle is 
denied, or at least doubted, by some chemists, who consider the phenomena sup- 
posed to result from its presence, as depending upon the mutual reaction of other 
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principles; and, in relation to Peruvian bark, it appears to have been proved that 
the insoluble matter which forms during its decoction ‘in water is a compound of 
starch and tannin. A similar compound must also be formed in other cases when 
these two principles coexist ; but they are not always present in the same vegetable, 
nor can all the changes which have been attributed to extractive be. accounted for 
by their union, even when they are present; so that, until further light is shed on 
the subject, it is best to admit the existence of a distinct class of substances, which, 
though not the same in all plants, possess sufficient identity of character to be entitled, 
like sugars, resins, etc., toa generic name. The most important property of extractive 
is its disposition to pass, by the influence of atmospheric air at a high temperature, 
into an insoluble substance. If a vegetable infusion or decoction be evaporated in 
the open air to the consistence of an extract, then diluted, filtered, and again evap- 
orated, and the process repeated so long as any insoluble matter is formed, the 
whole of the extractive will be separated from the liquid, while the other ingredi- 
ents may remain. If chlorine be passed through an infusion or decoction, a similar 
precipitate is formed with much greater rapidity. The change is usually ascribed 
to the absorption of oxygen by the extractive, which has, therefore, been called, in 
its altered condition, oxidized extractive; but De Saussure ascertained that, though 
oxygen is absorbed during the process, an equal measure of carbonic acid gas is 
given out, and the oxygen and hydrogen of the extractive unite to form water in 
such a manner as to leave the principle richer in carbon than it was originally. The 
name of oxidized extractive is, therefore, obviously incorrect; and Berzelius pro- 
posed to substitute for it that of apotheme, synonymous with deposit. According 
to Berzelius, apotheme is not completely insoluble in water, but imparts a slight 
color to that liquid when cold, and is rather more soluble in boiling water, which 
becomes turbid upon cooling. It is still more soluble in alcohol, and is freely dis- 
solved by solutions of the alkalies and alkaline carbonates, from which it is precip- 
itated by acids. It has a great tendency, when precipitated from solutions, to unite 
with other principles, and to carry them along with it; thus acquiring properties 
somewhat different according to the source from which it is obtained. In this way, 
also, even when the extractive of a plant is itself medicinally inert, its conversion 
into apotheme may be injurious by causing a precipitation of a portion of the active 
principle; and, in practical pharmaceutical operations, this change should always, 
if possible, be avoided. With these preliminary views, we shall proceed to the 
consideration of the practical rules necessary to be observed in the preparation of 
extracts. We shall treat of the subject under the several heads of, 1, the extraction 
of the soluble principles from the plant; 2, the method of conducting the evapora- 
tion ; 3, the proper condition of extracts, the changes they are liable to undergo, 
and the best method of preserving them. 


1. Eatraction of the Soluble Principles. 


There are two distinct modes of obtaining, in a liquid state, the principles which 
we wish to extract; 1, by expression alone; 2, by the agency of a solvent, with or 
without expression. 

1. By Expression. This method is applicable to recent vegetables. All plants 
cannot be usefully treated in this way, as many have too little juice to afford an ap- 
preciable quantity upon pressure, and of the succulent a considerable portion do not 
yield all their active principles with their juice. Succulent fruits, and various acrid 
and narcotic plants, are proper subjects for this treatment. The plants should be 
operated upon, if possible, immediately after collection. Mr. Battley, of London, 
recommended that, if not entirely fresh, they should be revived by the immersion of 
the stalks in water for twelve or eighteen hours, and those only used which recover 
their freshness by this management. They should then be cut into pieces, and 
bruised in a stone mortar till brought toa pulpy consistence. When the plant is not 
very succulent, it is necessary to add a little water during this part of the process, in 
order to dilute the juice. After sufficient contusion, the pulp is introduced into a 
linen or canvas bag, and the liquid parts expressed. Mr. Brande states that light 
pressure only should be employed ; as the extract is thus procured greener, of a less 
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glutinous or viscid consistence, and, in his opinion, more active than when consider- 
able force is used in the expression. (Manual of Pharmacy.) 'The juice thus ob- 
tained is opaque and usually green, in consequence of the presence of green wax or 
chlorophyll, and of a portion of the undissolved vegetable fibre in minute division. 
By heating the juice to about 71:1° C. (160° F.) the albumen contained in it coag- 
ulates, and, involving the chlorophyll and vegetable fibre, forms a greenish precipitate. 
If the liquid is now filtered, it becomes limpid and nearly colorless, and is prepared 
for evaporation. The clarification, however, is not absolutely necessary, and is gen- 
erally neglected. Sometimes the precipitate carries with it a considerable portion of 
the active principle; in which case it should be subsequently incorporated with the 
juice, when reduced by evaporation to the consistence of syrup. Ether added to 
the expressed juices of plants enables them to be kept long without injurious change. 
M. Lepage, of Gisors, France, has kept the juice of belladonna in this way more than 
ten years, and found it, at the end of that time, to yield an extract, identical in 
physical, chemical, and physiological properties with that obtained from the fresh 
juice. If this fact is found to be of general applicability, it will be of considerable 
importance, as enabling the pharmaceutist to supply himself, at pleasure, with ex- 
tracts to be relied on, without reference to the season. 

2. By Solution. The active principles of dried vegetables can be extracted only 
by means of a liquid solvent. The menstruum usually employed is either water or 
alcohol, or a mixture of the two. Water, on account of its cheapness, is always pre- 
ferred, when circumstances do not strongly call for the use of alcohol. It has the 
advantage, moreover, that it may be assisted in its action, if necessary, by a higher 
degree of heat than the latter. Pump water is often unfit for the purpose, in con- 
sequence of the quantity of its saline matter, which, in some instances, may exert an 
unfavorable influence on the active principle, and must always be left in the extract. 
Rain, river, or distilled water should be preferred. Alcohol is employed when the 
principles to be extracted are insoluble, or but slightly soluble in water, as in the 
case of the resins ; when it is desirable to avoid in the extract inert substances, such as 
eum and starch, which are dissolved by water and not by alcohol; when the heat 
required to evaporate the aqueous solution would dissipate or decompose the active 
ingredients of the plant, as the volatile oils and the active principle of sarsaparilla ; 
when the reaction of the water itself upon the vegetable principles is injurious ; and, 
finally, when the nature of the substance to be exhausted requires so long a macera- 
tion in water as to endanger spontaneous decomposition. The watery solution re- 
quires to be soon evaporated, as this fluid rather promotes than counteracts chemical 
changes ; while an alcoholic tincture may be preserved unaltered for an indefinite 
period. An addition of alcohol to water is sufficient to answer some of the purposes 
for which the former is preferable; and the employment of both fluids is essential, 
when the virtues of the plant reside in two or more principles, all of which are not 
soluble in either of these menstrua. In this case it is usually better to submit the 
vegetable to the action of the two fluids successively, than of both united. Extracts 
obtained by the agency of water are called watery or aqueous extracts ; those by means 
of alcohol, undiluted or diluted, alcoholic or spirituous extracts. Sometimes the term 
hydro-alcoholic is applied to extracts obtained by the joint agency of alcohol and 
water. 

The method of preparing the solution is not a matter of indifference. The vege- 
table should be thoroughly bruised, or reduced to a coarse powder, so as to allow the 
access of the solvent to all its parts, and yet not so finely pulverized as to prevent 
a ready precipitation of the undissolved and inactive portion. When water is 
employed, it has been customary to boil the medicine for a considerable time, and. 
if the first portion of liquid does not completely exhaust it, to repeat the operation 
with successive portions, till the whole of the active matter is extracted. This may 
be known by the sensible properties of the liquid, and by its influence upon reagents. 
But the boiling temperature produces the decomposition of many vegetable prin- 
ciples, or at least so modifies them as to render them inert; and the extracts prepared 
by decoction are usually less efficient than those made with a less degree of heat. 
From numerous experiments upon extracts, Orfila concluded that their virtues were 
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less in proportion to the heat employed. It has, therefore, been recommended to 
substitute for decoction the process of maceration, digestion, or hot infusion ; in the 
first of which the liquid acts without heat, in the second is assisted by a moderately 
increased temperature sustained for a considerable time, and in the third is poured 
boiling hot upon the vegetable matter, and allowed to stand for a short period in a 
covered vessel. When the active principles are readily soluble in cold water, macer- 
ation is often preferable to the other modes, as starch, which is inert, is thus left 
behind; but in many instances the preparation would spoil before the extraction - 
would be completed. By digestion, though the solvent power of water is moderately 
increased, the advantage is often more than counterbalanced by the increased dispo- 
sition to spontaneous decomposition. Hot infusion, therefore, is to be preferred where 
the vegetable does not readily yield its virtues to cold water. It has the advantage, 
moreover, in the case of albuminous substances, that the albumen is coagulated, and 
thus prevented from increasing the bulk of the extract, without adding to its virtues, 
A convenient mode of performing this process, is to introduce the solid material into a 
vessel with an opening near the bottom temporarily closed, or into a funnel with its 
mouth loosely stopped, then to pour on the boiling water, and, having allowed it to 
remain a sufficient length of time, to draw it off through the opening. This operation 
may be repeated till the water comes away without any obvious impregnation. It is 
always desirable to obtain the solution in the first place as concentrated as possible, so 
as to prevent the necessity of long-continued evaporation, which injures the extract. 
It is better, therefore, to incur the risk, both when decoction and infusion are employed, 
of leaving a portion of the active matter behind, than to obtain a very weak solution. 
When successive portions of water are employed, those which are least impregnated 
should be brought by evaporation to the strength of that first obtained before being 
mixed with it, as the latter thus escapes unnecessary exposure to heat. 

Sometimes the filtering of a turbid infusion or decoction, before evaporation, 
causes the resulting extract to keep better, by removing substances which, besides 
undergoing decomposition themselves, may act as a ferment, and thus occasion the 
decomposition of the active matter of the extract. 

When alcohol is employed as a menstruum, the vegetable should be macerated in 
it for one or two weeks, and care should be taken that the tincture be as nearly 
saturated as possible. The extraction may be hastened by substituting digestion for 
maceration; as the moderate heat employed, while it facilitates the action of the 
alcohol, has in this case no effect in promoting decomposition, and the influence of 
the atmospheric air may be excluded by performing the process in close vessels.- 
When alcohol and water are both used, it is best, as a general rule, to exhaust the 
vegetable with each separately, as the two menstrua require different modes of treat- 
ment. In whichever of these modes the extraction is effected, it requires the assist- 
ance of occasional agitation; and, when the vegetable matter is very porous, and 
absorbs a large quantity of the solvent, expression must be resorted to. 

Acetic acid has been introduced into use as a menstruum in the preparation of 
extracts. It is supposed to be a better solvent of the active principles of certain 
substances than either water or alcohol alone. According to Girolamo Ferrari, the 
acrid narcotics, such as aconite, hemlock, hyoscyamus, and stramonium, yield much 
stronger extracts with distilled vinegar than with water, and still stronger with 
alcohol to which strong acetic acid has been added. (Journ. de Pharm., 3e sér., 
i. 239.) This acid is used in the preparation of the acetic extract of colchicum. 

Ether also is now used to a considerable extent in the preparation of certain ex- 
tracts. Having the property of dissolving volatile oil and resin, and of evaporating 
at a temperature insufficient to volatilize the oil, it is admirably adapted for the 
preparation of extracts from those substances, the virtues of which reside in the 
two principles referred to. An ethereal tincture is first prepared by the process of 
percolation or displacement, and the ether is then either allowed to escape by spon- 
taneous evaporation, or is distilled off at a very moderate heat. The oleoresinous 
extracts thus obtained are usually of a thick fluid or semi-fluid consistence. Several 
of them are now ranked among the officinal preparations, in the U. 8. Pharma- 
copeia, under the title of Oleoresins. 
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The process of percolation or displacement has in this country been very ad- 
vantageously applied to the preparation of extracts, both with water and spirituous 
menstrua. It has the following great advantages: 1, that it enables the soluble 
principles to be sufficiently extracted by cold water, thereby avoiding the injury 
resulting from heat in decoction and hot infusion; 2, that it effects the extraction 
much more quickly than can be done by maceration, thereby not only saving time, 
but also obviating the risk of spontaneous decomposition ; and, 3, that it affords 
the opportunity of obtaining highly concentrated solutions, thus diminishing the 
injurious effects of the subsequent evaporation. While thus advantageous, it is 
less liable in this particular case than in others. to the objection of yielding imper- 
fect results if not well performed; for, though an inexpert or careless operator may 
incur loss by an incomplete exhaustion of the substance acted on, and the extract 
may be deficient in quantity, it may still be of the intended strength and quality, 
which is not the case with infusions or tinctures unskilfully prepared upon this 
plan. In the U.S. Pharmacopeeia, all the extracts to which the process is applica- 
ble are prepared by percolation, and with merely sufficient previous maceration or 
digestion to thoroughly soften the extractive. In the British Pharmacopeeia, the 
process is applied, as it were, hesitatingly to a portion of the extracts, and withheld 
in others to which it seems equally appropriate; and, as if there were an unwilling- 
ness to trust this exotic method entirely, previous maceration for a greater or less 
length of time, never less than twelve, and more generally twenty-four hours, is 
with a single exception universally adopted, whenever percolation is employed. 
The first requisite in performing the process of percolation is to have the drug 
reduced to the proper degree of fineness. The U.S. Pharmacopeeia gives the 
following directions on the subject. 

Fineness of Powder. “The fineness of powder is expressed, in the Pharma- 
copeeia, either by descriptive words (generally so in the case of brittle or easily pul- 
verizable substances), or in terms expressing the number of meshes to a linear inch, 
in the sieve. 

“These different forms of expression correspond to each other as follows: 


should pass through “ah 
sieve having 80 or more » = No. 80 powder. 
meshes to the linear inch 


A very fine powder 


should pass through a 
A fine powder sieve having 60 meshes j = No. 60 powder. 


to the linear inch 


| sere pass through a 


A moderately fine powder sieve having 50 mete fm No. 50 powder. 


to the linear inch 
should pass through a 


A moderately coarse powder sieve having 40 meshes to No. 40 powder. 


the linear inch = 
should pass through a 
sieve having 20 meshes to } = 
the linear inch 


A coarse powder No. 20 powder. 


“In certain cases, powders of a different degree of fineness (e.g., No. 30, No. 12) 
are directed to be taken.” U.S. 


Percolation. The officinal directions for this process are as follows. ‘The 
process of percolation, or displacement, directed in this Pharmacopceia, consists 
in subjecting a substance or substances, in powder, contained in a vessel called a 
percolator, to the solvent action of successive portions of menstruum in such a man- 
ner that the liquid, as it traverses the powder in its descent to the recipient, shall 
be charged with the soluble portion of it, and pass from the percolator free from 
insoluble matter. 

“ When the process is successfully conducted, the first portion of the liquid, or 
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percolate, passing through the percolator will be nearly saturated with the soluble 
constituents of the substance treated; and if the quantity of menstruum be sufficient 
for its exhaustion, the last portion will be destitute of color, odor, and taste, other 
than that possessed by the menstruum itself. 

“The percolator most suitable for the quantities contemplated by this Pharma- 
copeia should be nearly cylindrical, or slightly conical, with a funnel-shaped ter- 
mination at the smaller end. The neck of this funnel-end should be rather short, 
and should gradually and regularly become narrower toward the orifice, so that a 
perforated cork, bearing a short glass tube, may be tightly wedged into it from 
within until the end of the cork is flush with its outer edge. The glass tube, which 
must not protrude above the inner surface of the cork, should extend from one and 
one-eighth to one and one-half inch (3 to 4 cm.) beyond the outer surface of the 
cork, and should be provided with a closely-fitting rubber tube, at least one-fourth 
longer than the percolator itself, and ending in another short glass tube, whereby 
the rubber tube may be so suspended that its orifice shall be above the surface of 
the menstruum in the percolator, a rubber band holding it in position. 

“The dimensions of such a percolator, conveniently holding five hundred grammes 
of powdered material, are preferably the following: Length of body, fourteen inches 
(36 cm.); length of neck, two inches (5 cm.) ; internal diameter at top, four inches 

10 cm.); internal diameter at beginning of funnel-shaped end, two and one-half 
inches (6°5 cm.) ; internal diameter of the neck, one-half inch (12 mm.), gradually 
reduced at the end to one-fifth of an inch (1 cm.). It is best, constructed of glass, 
but, unless otherwise directed, may be constructed of a different material. 

“The percolator is prepared for percolation by gently pressing a small tuft of 
cotton into the space of the neck above the cork, and a small layer of clean and dry 
sand is then poured upon the surface of the cotton to hold it in place. 

“The powdered substance to be percolated (which must be uniformly of the fine- 
ness directed in the formula, and should be perfectly air-dry before it is weighed) 
is put into a basin, the specified quantity of menstruum is poured on, and it is 
thoroughly stirred with a spatula, or other suitable instrument, until it appears uni- 
formly moistened. ‘The moist powder is then passed through a coarse sieve—No. 
40 powders and those that are finer requiring a No. 20 sieve, whilst No, 30 powders 
require a No. 15 sieve for this purpose. Powders of a less degree of fineness 
usually do not require this additional treatment after the moistening. The moist 
powder is now transferred to a sheet of thick paper and the whole quantity poured 
from it into the percolator. It is then shaken down lightly and allowed to remain 
in that condition for a period varying from fifteen minutes to several hours, unless 
otherwise directed ; after which the powder is pressed, by the aid of a plunger of 
suitable dimensions, more or less firmly, in proportion to the character of the pow- 
dered substance and the alcoholic strength of the menstruum; strongly alcoholic 
menstrua, as a rule, permitting firmer packing of the powder than the weaker. The 
percolator is now placed in position for percolation, and, the rubber tube having 
been fastened at a suitable height, the surface of the powder is covered by an accu- 
rately-fitting disk of filtering paper, or other suitable material, and a sufficient 
quantity of the menstruum poured on through a funnel reaching nearly to the 
surface of the paper. If these conditions are accurately observed, the menstruum 
will penetrate the powder equally, until it has passed into the rubber tube and has 
reached, in this, the height corresponding to its level in the percolator, which is now 
closely covered to prevent evaporation, and the apparatus allowed to stand at rest 
for the time specified in the formula. 

“To begin percolation, the rubber tube is lowered and its glass end introduced 
into the neck of a bottle previously marked for the quantity of liquid to be perco- 
lated, if the percolate is to be measured, or of a tared bottle, if the percolate is to 
be weighed; and by raising or lowering this recipient, the rapidity of percolation 
may be increased or lessened as may be desirable, observing, however, that the rate 
of percolation, unless the quantity of material taken in operation is largely in ex- 
cess of the pharmacopeeial quantities, shall not exceed the limit of ten to thirty 
drops in a minute. A layer of menstruum must constantly be maintained above 
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the powder, so as to prevent the access of air to its interstices, until all has been 
added, or the requisite quantity of percolate has been obtained. This is conve- 
niently accomplished, if the space above the powder will admit of it, by inverting a 
bottle containing the entire quantity of menstruum over the percolator in such a 
manner that its mouth may dip beneath the surface of the liquid, the bottle being 
of such shape that its shoulder will serve as a cover for the percolator. 

‘¢ When the dregs of a tincture or similar preparation are to be subjected to per- 
colation, after maceration with all or with the greater portion of the menstruum, 
the liquid portion should be drained off as completely as possible, the solid portion 
packed in a percolator, as before described, and the liquid poured on, until all has 
passed from the surface, when immediately a sufficient quantity of the original 
menstruum should be poured on to displace the absorbed liquid, until the prescribed 
quantity has been obtained. 

““ Modification of the above Process. Authority is given to employ, in the case 
of Fluid Extracts, where it is applicable, the process of Repercolation, without change 
of the initial menstruum.” U.S. 

For an account of Dr. Squibb’s process of Repercolation, see Katracta Fluida. 

Some prefer the mode of expression to that of displacement. This also is ap- 
plicable both to watery and alcoholic menstrua. The substance to be acted upon is 
mixed with the menstruum, cold or hot according to circumstances ; and the mix- 
ture is allowed to stand from twelve to twenty-four hours. The liquid part is then 
filtered off, and the remainder submitted to strong pressure, in a linen bag, by 
means of a common screw press, or other convenient instrument. Another portion 
of the menstruum may then be added, and pressure again applied, and, if the sub- 
stance is not sufficiently exhausted, the same operation may be performed a third 
time. Frequently only a single expression is required, and very seldom a third. 
The quantity of menstruum added must vary with the solubility of the principles 
to be extracted. According to Mohr, the method of expression has the advan- 
tages over that of displacement, that it yields solutions of more uniform concentra- 
tion, that it does not require the materials to be so carefully powdered, or other- 
wise so skilfully managed, in order to insure favorable results, and finally that it 
occupies less time. 


2. Mode of Conducting the Evaporation. 


In evaporating the solutions obtained in the modes above described, attention 
should always be paid to the fact that the extractive matter is constantly becoming 
insoluble at high temperatures with the access of air, and that other chemical changes 
are going on, sometimes not less injurious than this, while the volatile principles are 
expelled with the vapor. The operator should, therefore, observe two rules: 1, to 
conduct the evaporation at as low a temperature as is consistent with other objects ; 
2, to exclude atmospheric air as much as possible, and, when this cannot be accom- 
plished, to expose the liquid the shortest possible time to its action. According to 
Berzelius, the injurious influence of atmospheric air is much greater at the boiling 
point of water than at a less heat, even allowing for the longer exposure in the latter 
case; and therefore a slow evaporation at a moderate heat is preferable to the more 
rapid effects of ebullition. Bearing these principles in mind, we shall proceed to 
examine the different modes in practice. First, however, it is proper to observe that 
decoctions generally let fall upon cooling a portion of insoluble matter ; and it is a 
question whether this should be rejected, or retained so as to form a part of the ex- 
tract. Though it is undoubtedly in many instances inert, as in that of the insoluble 
tannate of starch formed during the decoction of certain vegetable substances, yet, as 
it frequently also contains a portion of the active principle which a boiling saturated 
solution necessarily deposits on cooling, and as it is difficult to decide with certainty 
when it is active and when otherwise, the safest plan, as a general rule, is to allow 
it to remain. 

The method of evaporation formerly resorted to in the case of aqueous solutions 
is rapid boiling over a fire. The more quickly the process is conducted, the better, 
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provided the liquid is to be brought to the boiling point; for the temperature can- 
not exceed this, and the length of exposure is diminished. But, where this method 
is employed, it should never be continued till the completion of the evaporation; for 
when most of the water has escaped, the temperature can no longer be kept down 
to the boiling point, and the extract is burnt. The caution, therefore, should always 
be observed of removing the preparation from the fire before it has attained the con- 
sistence of thick syrup, and completing the evaporation, either by means of a water- 
bath, or in shallow vessels at a moderate heat. When large quantities of liquid are 
to be evaporated, it is best to divide them into portions and evaporate each separately ; 
for, as each portion requires less time for evaporation than the whole, it will thus be 
a shorter time exposed to heat. (Mofr.) But the mode of evaporation by boiling 
is always objectionable, and should be employed only in cases where the principles 
of the plant are so fixed and unchangeable as to authorize their extraction by 
decoction. 

Evaporation by means of the water-bath, from the commencement of the process, 
is safer than the plan just mentioned, as it obviates all danger of burning the extract ; 
but, as the heat is not supplied directly from the fire, the volatilization of the water 
cannot go on so rapidly, and the temperature being nearly the same, when the water- 
bath is kept boiling, there is greater risk of injurious action from the air. The 
liquid should be stirred during the process. The use of the steam-bath has become 
very general in this country; as it requires a smaller consumption of fuel, and the 
heat imparted to the liquid, while sufficient to evaporate it, is less than 100° C. 
(212° F.). The apparatus consists of an ordinary boiler, containing water, the vapor 
of which is conducted through a pipe into the evaporating vessels, communicating 
with each other by means of iron steam pipes, These vessels have the form of an ordi- 
nary copper basin, to the inside of which is riveted a shallow tinned copper evaporating 
basin, intended to contain the liquid to be evaporated. The vapor from the boiler 
circulates between these vessels, and the water into which it condenses is allowed to 
escape through a steam valve attached to the bottom of each vessel. The liquid to be 
evaporated is first distributed in two or three basins, but, when considerably con- 
centrated, is transferred to a single one, where it is stirred towards the close of the 
process to hasten the evaporation. The heat applied to the liquid can be easily 
reculated by the steam valves. An incidental advantage of this apparatus is, that it 
may be made to afford a large supply of distilled water. 

As the heat capable of being applied by a boiling water-bath to the evaporating 
liquid does not exceed 93:3° C. (200° F.), while that by steam can, by a moderate 
pressure, be increased to the boiling point or beyond it, the evaporation by the latter 
agency may be much more rapid than by the former, when the pressure is from ten 
to twenty pounds to the square inch ; so that there is a temptation to raise the heat 
to a degree seriously injurious to the product. Evaporation, therefore, by steam 
heat always requires caution, while the water-bath is much less liable to be abused. 
In this respect, the latter method has the advantage. 

A good plan of evaporation, though slow, is to place the liquid in a broad, shallow 
vessel, exposed in a stove or drying room to a temperature of about 100° F., or a little 
higher, taking care that the air have free access in order to facilitate the evaporation. 
This mode is particularly applicable to those cases in which maceration or infusion is 
preferred to decoction for extracting the active principles. Berzelius says that we 
may thus usually obtain the extract in the form of a yellowish transparent mass, 
while extracts prepared in the ordinary way are almost black, and are opaque even in 
very thin layers. Even when the liquid is boiled at first, the process may often 
be advantageously completed in this manner. It has been proposed to effect the 
evaporation at the common temperature, by directing a strong current of air, by 
means of a pair of smith’s bellows, over the surface of the liquid ; and, in reference 
to substances which are injured by heat and not by atmospheric air, the plan will 
be found useful. 

Plans have been proposed and carried into execution for performing evaporation 
without the admission of atmospheric air. The apparatus for evaporation in vacuo, 
now largely used by manufacturing pharmacists, is well calculated to meet this ob- 
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ject, at the same time that, by removing the atmospheric pressure, it enables the 
water to rise in vapor more rapidly, and at a comparatively low temperature. The 
method of Barry consists in distilling the liquid into a large receiver, from which 
the air has been expelled by steam, and in which the vapor is condensed by cold 
water applied to the surface of the receiver, so as to maintain a partial vacuum. Prof. 
Redwood modified this process by keeping an air-pump in action during the evap- 
oration, thus removing not only the air, but the vapor as fast as it forms, and main- 
taining a more complete vacuum than can be done by the condensation of the vapor 
alone. (Journ. de Pharm., 3e sér., 1. 231.)* 

A convenient plan of excluding the air, though it does not at the same time meet 
the object of reducing the degree of heat, is to distil off the water in close vessels. 
Berzelius says that this is the best mode of concentration next to that im vacuo. 
Care, however, must be taken that the fire be not too long applied, lest the extract 
should be burnt. The process should, therefore, be completed by means of the 
water-bath. 

In the concentration of alcoholic solutions, distillation should always be performed ; 
as not only is the atmospheric air thus excluded, but the alcohol is recovered, if 
not absolutely pure, certainly fit for the purpose to which it was originally applied. 
Here also the water-bath should be employed, to obviate any possible risk of injury 
from the fire. When the decoction or infusion and the tincture of the same vegetable 
have been made separately, they should be separately evaporated to the consistence 
of syrup, and then mixed together, while they are of such a consistence as to in- 
corporate without difficulty. The object of this separate evaporation is, that the 
spirituous extract may not be exposed to the degree of heat, or lengthened action 
of the air, which is necessary in the ordinary mode of concentrating the infusion 
or decoction. 

In every instance, care should be taken to prevent any portion of the extract 
from becoming dry and hard on the sides of the evaporating vessel, as in this state 
it will not readily incorporate with the remaining mass. The heat, therefore, should 
be applied to the bottom and not to the sides of the vessel. 


3. Condition and Preservation of Hetracts. 


Extracts are prepared of two different degrees of consistence: soft so that they 
may be readily made into pills, and hard that they may be pulverized. (See Ab- 
stracta.) The soft extracts always contain a notable percentage of water ; in the 
case of belladonna and hyoscyamus, this has been found by Mr. Chas. Ekin to be 
about 20 per cent., and in that of conium 25 per cent. (P. J. 7r., iv. 391.) In 
astringent extracts, the evaporation should be carried to dryness. Those obtained 
from the expressed juices of plants are apt to attract moisture from the air, in con- 
sequence of the deliquescent nature of the salts existing in the juice. They are 
thus rendered softer, and more liable to become mouldy upon the surface. Others, 
especially such as contain much chlorophyll, harden by time, in consequence of 
the escape of their moisture ; and it not unfrequently happens that small crystals 
of saline matter are formed in their substance. Most extracts, especially those 
containing nitrogenous principles, are capable, when left to themselves, of producing 
nitrates. Prof. John Attfield, of London, has made a chemical examination of the 
crystals found in numerous extracts, and ascertained that, in a large number, they 
consisted of chloride of potassium, and, in a comparatively few, of the nitrate 


* A very ingenious apparatus for evaporating in vacuo on a small scale has been invented by 
Prof. A. B. Prescott (A.J. P., xlii. 349). Two vessels are required : a small one, for evaporation ; 
a large one, which is best made of copper, and should be so arranged as tobe readily heated or 
refrigerated at will. The two are to be connected by glass tubing, through rubber corks, and into 
the cork of the evaporating dish is to be set a short straight glass tube with a piece of rubber 
tubing fitted to it so that it can be tightly closed with a glass rod at will. An ounce or two of 
water having been put in the receiver, and the material in the evaporating vessel, a gentle heat is, 
by means of water, applied to the evaporating vessel, but a strong heat to the receiver. The water 
in this latter boils furiously, and the vapor escapes through the opened tube in the evaporating 
vessel. When the water is exhausted the tube is closed and the receiver refrigerated. Of course 
a vacuum results, and is maintained by the continuous condensation of vapor in the receiver. 
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of potassium.* The air, moreover, exercises an unfavorable chemical influence over 
the softer extracts, which are enfeebled, and ultimately become nearly inert, by the 
same changes which they undergo more rapidly in the liquid state at an elevated 
temperature, If an extract be dissolved in water, and the liquid be saturated with 
common salt or any other very soluble salt of difficult decomposition, the greater part 
of it will be precipitated, in consequence of the insolubility of this class of substances 
in saline solutions. The precipitate may be again dissolved in pure water. 

At the last revision of the U.S. Pharmacopoeia it was not deemed advisable to 
introduce powdered extracts, containing sugar of milk and standardized, under the 
name of powdered extracts, for fear that they would be prescribed under the im- 
pression that they were 20 or 25 per cent. stronger than the pilular extract, having 
lost that much moisture. ‘They were therefore given a distinctive name, Abstracts. 
(See Abstracta.) There are, however, at present (1882) many powdered extracts 
in the market, claiming to be of the same strength as the pilular extract, having 
merely the moisture replaced by some dry inert powder. It is to be feared that in 
most cases the evaporation of the remaining traces of moisture is accomplished at 
such a high temperature as seriously to injure the activity of the extract. It is 
quite common to perceive an empyreumatic odor about them. 

Extracts, in order that they may keep well, should be placed in glazed earthen- 
ware, glass, or porcelain jars, and completely protected from the access of the air. 
This may be effected by covering their surface with a layer of melted wax, or with 
a piece of paper moistened with strong spirit, then closing the mouth of the vessel 
with a cork, spreading wax or rosin over this, and covering the whole with leather, 
or a piece of bladder. (Duncan.) The dry extracts, being less liable to be affected 
by atmospheric oxygen, do not require so much care. The application of alcohol 
to the surface has a tendency to prevent mouldiness. A method of protecting ex- 
tracts from the action of the air, frequently resorted to, is to cover them closely 
with oiled bladder ; but this, though better than to leave them uncovered, is not 
entirely effectual. Should the extract become too moist, it may be dried by means 
of a water-bath ; should it, on the contrary, be too dry, the proper consistence may 
be restored by softening it in the same manner, and incorporating with it a little 
distilled water. Martin (1880) proposes to preserve extracts in a soft condition 
by surrounding the vessel containing the extract by another of larger diameter, which 
is furnished with a tight cover, the space between the two vessels being filled with 
erystallized sulphate of sodium, which gradually parts with its water of crystalliza- 
tion and prevents the extract from becoming hard and dry. 

Some extracts when powdered have a tendency to cohere again. According to 
Geiseler, this may be obviated by the addition of sugar of milk or powdered liquorice- 
root; two or three parts of the former and one part of the latter to one of the ex- 
tract being sufficient for the purpose. (Pharm. Centralb., 1850, p. 238.) Mohr 
recommends the following plan of drying and preserving extracts. ‘Take equal 
parts of powdered liquorice-root and of the extract, rub them well together ina 
mortar, put the resulting paste into an earthen vessel with a flat bottom, place this 
in another of iron, a little deeper, containing chloride of calcium thoroughly dried 
by heat insufficient to melt it; then enclose the whole with a cover fitted to the 
iron vessel, and allow them tostand for a day or more. When the mixture is quite 
dry, powder it, and add so much of the powdered root as to make the weight double 
that of the original extract. (Jbid., p. 119.) This process has been substantially 
adopted in the new German Pharmacopeia (1882). The old process of using 
dextrin as a diluent was found very objectionable, principally on account of the 
tendency of the extracts to reabsorb moisture. Four parts of extract are now 
mixed with three parts of finely powdered liquorice-root, and dried in a porcelain 
capsule at 40°-50° C. (104°-122° F-.) until the mixture ceases to lose weight. The 
mass is then rubbed to powder, and sufficient powdered liquorice-root added to make 


* Thus, chloride of potassium was detected in the extracts of belladonna, hemlock, sarsaparilla 
(compound), colchicum seeds, stramonium seeds, and aconite; nitrate of potassium in extracts of 
belladonna, hyoscyamus, and lettuce; and sulphate of sodium in extract of stramonium seeds. 
(P. J. Tr., March, 1862, p. 448.) 
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the whole weigh eight parts, or double the weight of extract used. In our opinion 
this method is not so good as that adopted for abstracts. The German powdered 
extracts are always half the strength of the extracts, no relation whatever with the 
drug is established, and the variations in the yield of extract from different drugs 
has been repeatedly shown to be great. Kirchmann proposes exsiccated sodium 
sulphate as a diluent instead of dextrin, liquorice-root, ete. (Phar. Leitung, 1881, 
p. 116.) W. Stromeyer has found sugar to answer very well as an addition to too 
moist narcotic extracts. It is necessary, however, that the extract be not exposed 
to a heat of over 112° F., else it remains soft. (A.J. P., 1872, pp. 300, 353.) 

The plan of incorporating a little glycerin with extracts has been adopted in the 
formulas of the present U.S. Pharmacopeia. By its unchangeable liquid character 
it keeps the extract soft, so that it can be readily made into pills, and exercises also 
a favorable influence through its chemical properties. It is preferable to add a 
definite weight of the glycerin to the pilular extract. If added to the menstruum, 
owing to the variation in the yield of extracts from plants, some samples would be 
too soft, and at another time, in the case of a large yield of extract, the quantity 
of glycerin would be insignificant. 

Extracts from recent plants should be prepared at the season when the plant is 
medicinally most active; and a good rule is to prepare them once a year.* 


EXTRACTA FLUIDA. ) Fluid Extracts. 
(EX-TRAC/TA FLU/I-DA.) 

Extracta Liquida, Br.; Extraits liquides, F.; Fliissige Extrakte, G. 

These were first introduced into the U. 8. Pharmacopeeia of 1850, as a distinct 
class of preparations; the fluid extract of sarsaparilla being the only one previously 
directed, either in our own officinal code, or by the British Colleges. Since then 
they have increased so rapidly in favor that at the present time seventy-seven are 
officinal, and in addition large quantities of non-officinal fluid extracts are annually 
produced. They are now perhaps the most important class of liquid preparations 
in use. Their distinctive character is the concentration of the active ingredients 
of medicinal substances into a small bulk, in the liquid form, a cubic centimetre or 
fluigramme of any one of them now representing a gramme of the crude drug. In- 
dependently of the greater convenience of administration, the advantage of this 
class of preparations is that, the evaporation not being carried so far as in the ordi- 
nary extracts, the active principles are less liable to be injured by heat. Formerly 
the main difficulty, in relation to them, was the liability of substances in the liquid 
state to undergo spontaneous decomposition. In the Pharmacopceia of 1850 this 
was counteracted by means of sugar and of alcohol, but in 1865 (A. J. P., 1865, 
p. 50) Mr. Alfred B. Taylor proposed the use of glycerin, and in the revision of 
the Pharmacopoeia for 1870 his suggestion was adopted. Glycerin, while it exerts 
a powerful preservative influence, possesses the very valuable property of dissolving 
matters which were deposited by some of the fluid extracts when made with sugar, 
as in the old officinal recipes. Consequently these fluid extracts were much clearer 
and more elegant preparations than were the old ones. Subsequent experience with 
these fluid extracts has shown that the use of glycerin should be circumscribed, 
and that it was employed too freely in the formulas of the fluid extracts of the last 
Pharmacopeia. The solvent powers of glycerin are so great that the fluid extracts 
were frequently loaded with many inert principles, which it dissolved, giving them 

* M. Lepage, of Gisors, gives the following method of testing the quality of the narcotic ex. 
tracts, and determining whether they contain any of the alkaloids to which they owe their ef- 
ficiency. Take a gramme (15°5 grs.) of the extract, dissolve it in twice its weight of distilled 
water, introduce the solution into a test-tube, and add from 25 to 30 centigrammes (4 or 5 grs.) of 
powdered bicarbonate of potassium, When effervescence has ceased, add to the mixture 5 or 6 
times its bulk of pure ether, cork the tube, and shake briskly three times in 2 or 3 minutes. Then 
let the mixture rest; and, when the ether has become transparent, decant, and allow it to evapo- 
rate spontaneously. Dissolve the residue in 6 or 8 grammes (fJiss to f3ij) of water, acidulated 
with a drop or two of hydrochloric acid. If the extract be good, the solution will be rendered yery 
turbid by a few drops of a solution of the double iodide of mercury and potassium, and will give 


a flocculent precipitate with solution of tannic acid. (Journ. de Pharm., Mai, 1863, p. 362.) The 
test is applicable to the extracts of aconite, belladonna, hyoscyamus, and conium. 


PART I. Extracta Fluida. 581 


a dense, rich appearance without increasing their activity. As the primary ob- 
ject of fluid extracts is concentration, suitable menstrua should in each case be 
selected with the single object of dissolving and retaining permanently the active 
constituents of the drug. In order to do this, many experiments are necessary to 
determine which is the most suitable menstruum, and each drug must be separately 
and individually studied. Whilst the formulas for the fluid extracts in the U. 8. 
Pharmacopeeia of 1880 show a great improvement in this respect over all others, 
ten years’ experience will demonstrate the necessity of further changes. The rela- 
tive strength adopted at the last revision differs from that formerly used, and will 
doubtless elicit considerable criticism. An exception is made here to the usual 
rule followed in the Pharmacopceia of constructing all formulas in parts by weight. 
Although there is no difficulty in making fluid extracts of such strength that one 
troyounce should represent one troyounce of the drug, the Committee of Revision 
believed it to be better to substitute measure for weight here, not only on account: 
of the greater convenience of measuring the reserved portion, but also because of 
there being less variation in strength from the fluid extracts of 1870. 

The present fluid extracts are just jive per cent. weaker than those formerly offi- 
cinal, and are based upon the theory that from a given weight of drug an amount 
of fluid extract shall be made equal in measure to the bulk of the same weight of 
distilled water ; in other words, the relation of gramme to cubic centimetre.* Many 
will prefer to use weights and measures that they have been accustomed to ; in such 
cases, to make 20 fluidouwnces of fluid extract 19 troyounces of drug will be re- 
quired, whilst if avoirdupois weight is preferred, which it doubtless will be, the 
most convenient relation to recollect will be that 50 avozirdupois ounces are required 
to make 48 flucdounces, or three pints of fluid extract. The general formula for 
the preparation of fluid extracts does not differ materially from that formerly offici- 
nal; the length of time required for maceration has been judiciously reduced, whilst 
the quantity reserved has been generally slightly increased, although the formulas 
are not uniform in this respect. The fact cannot escape observation, that there has 
been a close study of the solubilities, physical properties, and individuality of each 
drug, whilst uniformity amongst the formulas has not been sought for, so much as 
the best method of producing the fluid extract. The general formula may be ex- 
pressed as follows. 100 Gm. of the powdered drug is moistened with a certain 
quantity of menstruum, packed in a suitable percolator, and enough menstruum 
added to saturate the powder and leave a stratum above it; the lower orifice of the 
percolator is closed when the liquid begins to drop, and the percolator is closely ~ 
covered to prevent evaporation and permit maceration for a specified time; addi- 
tional menstruum is poured on and percolation continued until the drug is exhausted. 
Usually from seven- to nine-tenths of the first portion of the percolate is re- 
served, and the remainder evaporated to a soft extract ; this is to be dissolved in 
the reserved portion, and enough menstruum added to make the fluid extract measure 
100 C.c. The precipitation experienced heretofore when the evaporated weak per- 
colate was added to the reserved portion is considerably diminished by causing the 
former to be evaporated to a soft extract. This precipitation, formerly noticed more 
particularly in alcoholic fluid extracts, was due to the greater volatility of the alco- 
hol in the weak percolates, which, when evaporated, left the residue to a great extent 
aqueous; when this was added to the strongly alcoholic reserved portion, a precipi- 
tation of resinous and frequently active matter took place, which necessitated the 
storing of the fluid extract until precipitation ceased, and subsequent filtration. 
This is almost altogether avoided by evaporating to a soft extract, and the loss of 
activity through precipitation thus greatly diminished. 


* The following table shows the relation of the crude drug to the fluid extract when made by 
the process of the U. 8. Pharmacopeeias of 1880 and 1870: 


Weight of Drug. Measure of Fluid Extract. 
Pharm. 1880. Pharm. 1870. 
MMNEEAMUIICE OF OTHE WAKO .,..crcbecs sg incsvcesdeccescesecessece 100 C.e. 94°9 C.c. 
BCP VOUNCES Of GrUS MAKC.. 2... secece sears sas scssecececocces 105°3 fluidounces. 100 fluidounces. 


100 avoirdupois ounces of drug Make......ssecceceeereeeeoers 96 fluidounces. 91°1 fluidounces. 
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A useful distillatory apparatus has been contrived by Prof. Jos. P. Remington 
for recovering alcohol from weak percolates, and for general pharmaceutical uses. 
The still shown in the cut is the new form. It is made of 
tinned copper, the still body holding about three gallons; the 
condenser has seven straight tubes surrounded with the cold 
water introduced by a rubber tube from a hydrant or bucket 
of water placed higher than the still, and carried off as it be- 
comes warmed by another tube as indicated by the arrows. 
By the siphon arrangement shown in the cut, it is possible 
to feed the still from a reservoir, whilst distillation is in pro- 
gress, thus using a three-gallon 
still where a much larger one 
would have been necessary. The 
joints are carefully ground, and 
troublesome lutes and water-joints 
are entirely superseded. The 
condenser having straight tubes, 
instead of a spiral one, is easily 
cleaned, and is powerful enough 
to condense a gallon of alcohol 
in thirty minutes. 

The still may be set intoaket- = 
tle partly filled with water and fe; Z 
thus used as a water-bath, or a | 
shallow tinned-copper dish with , 
flat rim, which accompanies the still, may be placed between the two brass ring bands 
and clamped securely. (A. J. P., May, 1879.) 

For valuable papers on percolation and fluid extracts, by Prof. Procter, Dr. 
Squibb, Alonzo Robbins, and others, see Proc. A. P. A., 1859, p. 265; 1863, p. 222; 
A. J. P., 1878, pp. 209, 329; 1873, pp. 85, 189. 

Several methods have been suggested for preparing fluid extracts more econom- 
ically. The most important is the plan of repercolation, as proposed by Dr. HE. R. 
Squibb, to this class of preparations as well as to the dry extracts. 

Repercolation. In consequence of the existing high price of alcohol, it is im- 
portant to adopt some plan by which, while the ends aimed at are attained, the con- 
sumption of the menstruum used in percolation may be diminished. This object 
has been accomplished, to a considerable extent, by Dr. EH. R. Squibb, of Brooklyn, 
N. Y., by a modification of the process of percolation to which he has given the 
name at the head of the present paragraph. As defined by the author, repercola- 
tion consists in the successive application of the same percolating menstruum to 
fresh portions of the substance to be percolated. The result is that the same men- 
struum, acting repeatedly on unexhausted portions of the substance, becomes concen- 
trated to the greatest possible extent ; so that much of the menstruum is saved, while 
subsequent evaporation is avoided, which is itself an object of great importance in the 
preparation of extracts. It is obvious that repercolation is not applicable to the 
preparation of infusions, decoctions, tinctures, etc., in which the object in general 
is less a high degree of concentration than precision in the strength of the prep- 
aration, and consequently in the dose. It is to the extracts and fluid extracts that 
the process is peculiarly adapted, and there now remains no doubt whatever of the 
great value of the improvement. One of its disadvantages is that the substance treated 
is less completely exhausted than when the proceeding is inverted, and fresh por- 
tions of menstruum are made to act on the same material until the latter is deprived 
of all its soluble matter. But the loss in this way is trifling, compared with the 
gain when a menstruum as high-priced as alcohol is at the present time, is employed. 
Another practical disadvantage is the inconvenience of keeping the weak percolates, 
as these have to be labelled, numbered, and stored away for use until the same op- 
eration is repeated. In deciding when to adopt it, the operator will of course be 
influenced by the relative value of the drug and the menstruum. In order to secure 
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the most favorable results in repercolation, certain methods of proceeding are advisable 
in various steps of the process, differing with the character of the substance to be 
acted on; and these can be determined only by a careful study, confirmed by repeated 
experiment. Dr. Squibb uses repercolation exclusively on the large scale in the 
manufacture of extracts and fluid extracts, and has applied it especially to the 
preparation of fluid extract of cinchona ; and since his first paper, which was re- 
produced in the 14th revision of the U.S. Dispensatory, p. 1164, he has introduced 
several improvements, which are intended to make the process useful to the apothe- 
cary in his every-day work. By presenting in a note below an abstract of his plan 
of proceeding in this case, with the accompanying explanations, we can more for- 
cibly impress on the mind of the pharmaceutical student the lessons applicable to 
the case than by a general description.* 


* Dr. Squibb’s Process for Extract of Cinchona by Repercolation, revised and improved (1878) : 
“Take of Yellow Cinchona, in powder No, 50, 32 parts; Stronger Alcohol, sp. gr, *819, 2 parts ; 
Glycerin, sp. gr. 1°250, 1 part; Water, 2 parts, or a sufficient quantity of menstruum, 

“Weigh the Stronger Alcohol, Glycerin, and Water in succession, in any convenient quantity at 
a time, into a tared bottle, and mix them thoroughly for a menstruum. 

“‘Moisten 8 parts of the Cinchona with 8 parts of the menstruum, by thoroughly mixing them, 
and allow the mixture to stand 8 hours in a closely covered vessel. Then pass the moist powder 
through a No. 8 sieve, and pack it firmly in a percolator. Pour menstruum on top until the mass 
is filled with liquid and a stratum remains on top unabsorbed; cover the percolator closely and 
macerate for 48 hours. Then arrange the percolator for an automatic supply of menstruum, and 
start the percolation at such a rate as to give 1 part of percolate in about 4 hours. Reserve the 
first 6 parts of percolate and continue the percolation until the Cinchona is exhausted, separating 
the percolate received after the reserved portion into fractions of about 8 parts each. 

** Moisten a second portion of 8 parts of the Cinchona with 8 parts of the weak percolate,—the 
first portion that was obtained next after the reserved percolate,—and allow the moist powder to 
stand for 8 hours in a vessel closely covered. Then pack it moderately in a percolator, and supply 
the percolator automatically with the remaining fractions of the weak percolate in the order in 
which they were received, and finally with fresh menstruum until the Cinchona is exhausted. Per- 
colate in the same manner and at the same rate as with the first portion of Cinchona, and, reserving 
8 parts of the first percolate, separate the weaker percolate into fractions of about 8 parts each, 

“ Percolate the third and fourth portions of 8 partseach of the Cinchona in the same way as the 
second portion. 

“ Finally mix the four reserved percolates together to make 30 parts of finished fluid extract ; 
and having corked, labelled, and numbered the bottles containing the fractions of weak percolate, 
set them away until the process for Cinchona is to be resumed. 

“When this fluid extract is to be again made, repeat the process as with the second portion, and 
reserve 8 parts of the first percolate as finished fluid extract from each 8 parts of Cinchona from 
that time forward so long as the fractions of weak percolate are carried forward with which to com- 
mence each operation.” 

Dr. Squibb draws the following deductions, which, although they have reference to the fluid 
extracts of the U. S. P. 1870, yet they apply in some respects to the new officinal preparation : 

“ First, that the present formulas and processes for percolation (U.S. 1870) are so defective that 
the relation to the drug which they profess is not practically accurate either as to quality or 
quantity, and therefore that a better process is greatly needed. 

“Second, that the process by repercolation, though it has some grave disadvantages, and is liable 
to defects in practice, yet gives far better results both in quality and quantity of product; while 
it is not difficult in practice except by comparison with the delusive simplicity of the former pro- 
cesses; and therefore that repercolation is better adapted to pharmacopeeial uses asa model or 
standard process than any which has yet been tried. 

“Third, that repercolation may be used on a scale as small as 4 or 8 ounces, by great care and 
skill, but is not very successful with less than an avoirdupois pound of material for each percolation. 

“ Fourth, that powders for percolation should not be finer than No. 60 for hard compact sub- 
stances, nor coarser than No. 40 for more loose and spongy substances,—with a few special exceptions. 

“ Fifth, that the menstruum should be so adjusted as to dissolve out the medicinal principles 
with the least practicable disturbance of their natural relations to each other and to the extractive 
matters whereby they are rendered soluble and permanent. Next that the menstruum should con- 
tain the smallest practicable proportion of alcohol; and glycerin only when absolutely necessary, 
as in Cinchonas. By repercolation the exhaustion is never less than 90 per cent. and perhaps rarely 
more than 97 per cent. of the total soluble matter. 

“ Sixth, that the powder be moistened with as much liquid as it can be made to hold and yet 
pass through a No. 8 sieve; that it be not tightly packed; and that it be well macerated before 
starting the percolation. 

“ Seventh, that the rate of percolation be uniform and very slow. At first, for the reserved por- 
tion, the percolate in 24 hours should not exceed the weight of the powder; nor need the rate be 
slower than to obtain the weight of the powder in 48 hours, although as a general rule the slower 
the rate the better the results. After the reserved portion the rate may be increased gradually so 
that the last portion be received in about 6 hours. The separate portions of weak percolate should 
not exceed the weight of the powder. ‘ 

“ Highth, that a good practical exhaustion requires—as a general rule—for the first percolation, 
with fresh menstruum, that the total percolates should weigh 3°5 times the weight of the powder. 
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The plan of Mr. N. Spencer Thomas consists in exposing the substance to be 
acted on to successive expressions, by means of a press, with the menstruum divided 


That for the second percolation or first repercolation, the weight should be 4°5 times that of the 
powder. And for all subsequent repercolations the weight should be 5, 6, or 7 times that of the 
powder, according to the nature of the substance percolated, and the skill and care with which 
the process is managed. 

‘Ninth, that the relation of weight for weight, instead of minim for grain, should be estab- 
lished under proper controlling conditions: but that, unless properly guarded in the quality and 
moisture of the drug used, the new relation is liable to be even more inaccurate than the old, be- 
cause, the poorer the quality of the drug the less dense will be the percolates, and the greater will 
be the volume for the prescribed weight, and this involves the serious difficulty that, when the fluid 
extract is made by weight but administered by measure, the poorer the drug from which it was 
made, the smaller, as well as the weaker, the dose will be. 

“Tenth, that some good practical method of comparing fluid extracts by a standard is very 
much needed; and that for such drugs as Cinchona, a method of arithmetical dilution would be 
easy and practical if well worked out.” 

Dr. Squibb has devised an ingenious siphon percolator whereby the rapidity of the flow of the 
percolate may be controlled. 

The accompanying illustration shows a convenient way of applying the principles involved in 
the siphon percolator to the glass percolator in common use. The cut is so plain and so easily 
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understood that it needs but little explanation. The percolator is shown in the position of having 
been stopped for the night lest the receiving bottle should be filled beyond the proper mark. The 
siphon here is made in two parts, one end of the upper part being telescoped within a larger piece 
of glass tubing, and the junction made tight by a short section of rubber tubing through which 
the smaller tube is free to slide. During maceration, or when the percolation is arrested, the upper 
part of the siphon is drawn up until the liquid will no longer flow over into the bottle, and the 
height at which this column of liquid ceases to flow over is a measure of the comparative density 
of the liquid within and without. As seen in the cut, the liquid will not flow over into the bottle 
although the column is several inches short of the height of the liquid in the percolator. But as 
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into different portions; so that fresh portions of liquid are brought to act on the 
same solid body in different stages of exhaustion; and then mixing the expressed 
liquids. The due proportion between the weight of the medicine and the bulk of 
the ultimate fluid extract is secured by regulating the measure of the last-added 
portion of menstruum, which, in the process as described by Mr. Thomas, is the 
third. Whatever may be the advantages of this method, and it is not without its 
recommendations, it is liable to the objections of loss of alcohol through exposure 
during expression, and of being patented. (A. J. P., 1866, p. 219.) 

Another method of limiting the quantity of alcohol used, has been proposed by 
Mr. 8. P. Duffield, of Detroit. It consists in macerating, for from six to ten days, 
the medicine to be acted on, previously deprived, by means of a vacuum apparatus, 
of all the air, and of all readily volatilizable matter contained in its pores, with a 
certain volume of the menstruum, which is forced through a tube into the vacuum 
pan by atmospheric pressure, and thus brought into the most intimate contact with 
all parts of the powder. The process is completed by submitting the mass thus 
impregnated to hydraulic pressure, and, after allowing the liquid to settle in glass 
earboys, drawing off the clear liquid into bottles. It is only by experience that 
the value of this process can be determined. (Jbid., Jan. 1869, p. 2.) It is obvi- 
ously inapplicable to substances whose virtues depend in any considerable degree 
upon readily volatilizable constituents. Mr. Campbell (A. J. P., xlii. 17) has pro- 
posed a method for doing away with the use of heat, which, however, although in some 
cases it may do well, cannot be relied upon for the complete exhaustion of all drugs. 
In carrying it out, mix with sixteen troyounces of the powder four to six fluid- 
ounces of the menstruum (usually alcohol), and pack it in a glass funnel mod- 
erately but uniformly tight, a piece of sponge having previously been put in the 
beak of the funnel; then cover the surface of the powder with a disk of paper, 
and pour on twelve fluidounces of menstruum. When the sponge becomes satu- 
rated, cork tightly the beak of the funnel, and set the whole aside for four days, at 
the end of which time the percolation may be allowed to proceed. Mr. James 
W. Mill has called attention to the advantage of separating the powder into fine 
and coarse parts by means of sieves and packing the finer powder at the bottom. 

H. Biroth (Pharmacist, April, 1877) proposes the method which he terms “ znsuc- 
cation,’ for making non-alcoholic fluid extracts; the advantages claimed for it are 
simplicity and economy. Sixteen troyounces of the drug, cut, crushed, or whole, are 
placed in a stone jar or tin percolator. Hight fluidounces of glycerin mixed with 
four pints of boiling water are poured upon the drug and allowed to “ insuccate,”’ 
or macerate, for twenty-four hours, the liquid poured off, and the residue treated 
with four pints more of boiling water as before. The decanted liquors are mixed, 
strained, and evaporated by means of a water-bath to one pint and filtered. It is 
obvious that this process is adapted to a very limited number of drugs, and it is 


exhaustion progresses and the liquid in this column becomes less dense, its counterbalancing height 
becomes greater, until finally, when the powder is exhausted and the liquid within and without 
is of the same density, the column rises to the level of the liquid within the percolator, minus 
the friction and capillarity. When the percolation is to be started, the siphon is simply pushed 
down through the rubber until the liquid flows over, and then the rate is established by carefully 
raising or lowering thesiphon. This sliding joint for varying the length of this column of liquid 
at will being understood, the other details are plain enough, whilst the charging and the general 
management are the same as in the smaller and larger percolators. 

The powder, moistened with great care and uniformity, is packed loosely, firmly, or very firmly, 
according to its nature or condition, with the square end of a stick, say ‘8 inch = 2 mm. diameter. 
As a rule, the largest practicable proportion of liquid should be used in moistening the powder, 
because then the powder occupies the smallest space in the percolator, requires the loosest packing, 
and is saturated for the maceration by the smallest additional quantity of liquid, and therefore 
gives the most concentrated first percolate for the reserve, and secures the most rapid exhaustion 
by the smallest quantity of liquid. A disk of filtering paper is placed on the surface of the 
powder, of such size that the edge is reflected up against the glass. A disk of board, card-board, 
or better of thick sheet rubber, with a central hole 1°5 inches 37 mm. in diameter, is used for a 
cover. A stratum of liquid, maintained at a uniform thickness of ‘25 inch 6 mm., should cover 
the powder from first to last, so that it may not drain and contract, or admit air; and this is best 
maintained by an inverted bottle of the supply liquid, as shown in the cut. The length of the 
neck and mouth of such bottle may be conveniently elongated when needed, so as to regulate the 
depth of the stratum of liquid above the powder, by stretching over it a short section of rubber 
tubing in the manner shown in the cut. 
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equally certain that the resulting preparation is not entitled to the name of fluid 
extract, as it is understood in this country; boiling water and glycerin are not 
effective as general solvents for thoroughly exhausting many drugs; a better name 
would be “ concentrated infusions.” 

Prof. J. U. Lloyd proposes to recover the alcohol which remains absorbed by the 
residue after percolation by mixing the wet residues with an equal bulk or less of 
dry sawdust, and then percolating this with water. (A. J. P., June, 1877.) 

Wm. M. Thomson, of Philadelphia, has lately devised a very complete method 
of preparing fluid extracts on a large scale; the principles of his process are macer- 
ation and percolation in vacuo, and although the principles which have been ap- 
plied have been long known, and similar apparatus used by Duffield and others, 
there are many useful practical points which merit a notice in detail. The perco- 
lators are egg-shaped, and made of tinned copper; they are capable of being tightly 
covered, and communicate by means of stopcocks above and below, and iron and 
stout rubber tubing, with a very efficient double-acting air-pump. The moistened 
powder is packed tightly in the percolator, and the cover securely bolted on. The 
stopcock in the cover is now opened, which communicates with the air-pump and 
a partial vacuum created in the space above the moistened drug; the stopcock is 
now closed and another stopcock in the cover opened, which communicates by a 
tube with the reservoir containing the menstruum. The menstruum, of course, 
quickly penetrates the powder, taking the place of the interstitial air, and when the 
powder is saturated, it is permitted to macerate in vacuo a sufficient length of time. 
To start percolation, a receiver is connected with the beak of the percolator, and, 
the air being exhausted from it, the percolate at once makes its appearance. When 
the flow slackens, if desired, air may be forced by the pump in the space above the 
powder, and the receiver again exhausted below. In this way it can be seen that 
entire control of these powerful physical forces may be secured. The advantages 
are very apparent in preventing the loss of volatile principles and alcohol, whilst 
protecting from chemical change caused by exposure to the air. It is quite possible 
to make many officinal fluid extracts without recourse to subsequent evaporation of 
weak-percolate. Fora cut of this apparatus, see A. J. P., 1882, p. 237; or Amer. 
Pharmacist, 1882, p. 11. 

In order to carry out the strictly alphabetical arrangement now adopted in the 
U.S. Pharmacopeeia, it will be necessary in this commentary to deviate from the 
plan heretofore used of treating of the Extracts and Fluid Extracts in separate classes. 
Whilst the wisdom of adopting this course on the part of the Committee of Revision 
of the Pharmacopceia may be open to question, it is obviously the duty of the com- 
mentator to follow the authority. 

kes Important. As before noted, the quantity of drug selected for the practical 
alternative formula is in the case of fluid extracts fifty avoirdupois ounces, the end 
product being three pints ; the relative proportions of the various menstrua, ingre- 
dients, etc., are of course retained, and in each case are preceded by the word “or,” 
and the alternative quantities always enclosed in brackets. 


EXTRACTUM ACONITI. U.S., Br. Eatract of Aconite. 
(EX-TRAC/TUM AO-0-NI’TI.) 

Extract of Aconite Root; Extrait de Racine d’Aconit, Fr.; Eisenhutknollen-Extrakt, G. 

“ Aconite, in No. 60 powder, one hundred parts [or sixteen ounces av.]; Tar- 
taric Acid, one part [or seventy grains]; Glycerin, Alcohol, each, a suffictent quantity. 
Moisten the powder with forty parts [or seven and a half fluidounces] of Alcohol in 
which the Tartaric Acid has previously been dissolved, and pack it firmly in a 
cylindrical glass percolator; then add enough Alcohol to saturate the powder and 
leave a stratum above it. When the liquid begins to drop from the percolator, 
close the lower orifice, and, having closely covered the percolator, macerate for forty- 
eight hours. Then allow the percolation to proceed, gradually adding Alcohol, until 
three hundred parts [or three and a half pints] of tincture are obtained, or the Aco- 
nite is exhausted. Reserve the first ninety parts [or fifteen and a half fluidounces] 
of the percolate, evaporate the remainder in a porcelain capsule, at a temperature 
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not exceeding 50° C. (122° F-.), to ten parts [or one and a half fluidounces], add the 
reserved portion, and evaporate at or below the above-mentioned temperature, until 
an extract of a pilular consistence remains. Lastly, weigh the Extract and thoroughly 
incorporate with it, while still warm, five per cent. of Glycerin.” U.S. 

“Take of the fresh Leaves and Flowering Tops of Aconite one hundred and twelve 
pounds [avoirdupois]. Bruise in a stone mortar, and press out the juice; heat it 
gradually to 130°, and separate the green coloring matter by a calico filter. Heat 
the strained liquor to 200° to coagulate the albumen, and again filter. Hvaporate 
the filtrate by a water-bath to the consistence of a thin syrup; then add to it the 
green coloring matter previously separated, and, stirring the whole together assidu- 
ously, continue the evaporation at a temperature not exceeding 140°, until the extract 
is of a suitable consistence for forming pills.” Br. 

The extract from the fresh leaves of aconite was abandoned in the U. S. Phar- 
macopeeia in 1870 in favor of one made by means of alcohol from the dried plant, 
probably because the plant was not generally cultivated in this country. But the 
present preparation is very much stronger than either; aconite root having been sub- 
stituted for the leaves, which are no longer officinal, and alcohol for diluted alcohol as a 
menstruum. It is greatly to be regretted that the title of this Extract is not Extractum 
Aconiti Radicis ; there will be likely to be three extracts of Aconite in use, of vary- 
ing strengths,—7.e., the present officinal alcoholic extract made from the root, the 
former hydro-alcoholic extract made from the leaves, and the English extract made 
from the fresh leaves. When serious changes are made in powerful preparations, 
great care should be taken to'draw as much attention to the alteration as possible. 
The use of tartaric acid is in accordance with the views of Duquesnel and C. R. 
Alder Wright. (See Abstractum Aconitt.) The exhaustion of the aconite in the 
U.S. process is indicated by the absence of its peculiar taste in the liquid which 
passes. ‘To save the alcohol at the low temperature at which the evaporation is 
directed, would require the aid of a vacuum apparatus. The attempt to save the 
alcohol by ordinary distillation would imply an elevation of the heat above that offici- 
nally ordered, and thus endanger the decomposition of the active principle of the 
aconite ; and views of economy should never be allowed to interfere with the efficiency 
of medicines. It will be perceived that, in the British process, not the leaves only 
but the flowering tops also are used, as experience has shown that these are at least 
equally efficient. The process consists essentially in the evaporation of the expressed 
juice; and the product, therefore, ranks with inspissated juices. 

In relation to the preparation of this extract, as well as of all others derived from 
the expressed juices of narcotic plants, the following summary of the plan pursued by 
Mr. Battley, an experienced apothecary of London, may be of service. Having passed 
the expressed juice through a fine hair sieve, he places it immediately upon the fire. 
Before it boils, a quantity of green matter rises to the surface, which in some plants 
is very abundant. This is removed by a perforated tin dish, and preserved. It ceases 
to appear soon after the liquid begins to boil. The boiling is continued till rather 
more than half the fluid has been evaporated, when the decoction is poured into a 
conical pan and allowed to cool. An abundant dark green precipitate forms, from 
which the supernatant liquid is poured off; and this, having been reduced one-half 
by a second boiling, is again allowed tostand. The precipitate which now falls is less 
green than the first. The remaining fluid is once more placed over the fire, and 
allowed to boil till it assumes the consistence of syrup, when it is removed. The 
matter at first collected by skimming, together with that precipitated, is now incorpo- 
rated with it, and the whole placed in a metallic pan, and by means of a water-bath 
evaporated to the consistence of an extract. In the latter part of the process, care is 
necessary to prevent the extract from hardening on the sides of the vessel, as it thus 
loses its fine green color, and becomes proportionately feeble. 

The superiority of this plan over a continuous boiling is, that the portions of active 
matter which are deposited at different stages of the process are subjected for a shorter 
time to heat than if allowed to remain in the liquor, and are consequently less de- 
teriorated. The matter which coagulates before the fluid boils is chiefly albumen, 
embracing portions of chlorophyll and of the undissolved vegetable fibre. It might 
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probably be thrown away without diminishing the virtues of the extract; but as 
chlorophyll, though itself inactive, has often associated with it a portion of the active 
principle, it is the most economical plan to incorporate it with the other matters, and, 
besides, its presence in the mass is said to render it easier to be worked into pills. 
Mr. Brande states that one cwt. of fresh aconite yields about five pounds of extract. 
According to Geiger, one pound yields an ounce and a half. 

In the process of the British Pharmacopeceia, it will be perceived that a discrim- 
ination is made between the chlorophyll and albumen; the former, which coagu- 
lates at 54:4° C. (130° F.), being at first separated in order to prevent the continuous 
action of heat upon it, and afterwards added to the extract; the latter, coagulating 
at 93:3° C. (200° F. ), i is separated and rejected. The rejection of the albumen is 
altogether advisable, as it is not only inert, but renders the extract more liable to 
decomposition. The chlorophyll is retained for the reasons stated in the preceding 
paragraph, and also to give a greenish color to the extract, which has come to be 
associated in general opinion with its goodness of quality. 

If made from recently dried leaves, which have not yet been impaired by time, 
the extract officinal in 1870 was a good preparation of aconite ; and it was believed 
to be more powerful, and to keep better, than the inspissated juice. According to 
Prof. Schroff, of Vienna, it had four times the strength of that preparation. The 
dose is half a grain or a grain (0°03 to 0-065 Gm.), to be gradually increased if 
necessary. The alcoholic extract of U. S. P. 1880 is stronger, and may be given 
in the dose of one-sixth or one-quarter of a grain (0:01 to 0:016 Gm.), to be gradu- 
ally increased until its effects are experienced; and it would be well to specify on 
prescription (U. S. P., 1880) when that preparation is desired. 

When properly prepared, the British extract has a greenish brown color, with a 
disagreeable narcotic odor, and the acrid taste of the plant. It may be given in the 
dose: of one or two grains (0: 065 to 0:13 Gm.), night and morning, to be gradually 
increased till the system is affected. Twenty grains (1‘3 Gm.) or more have been 
given in the course of a day. 


EXTRACTUM ACONITI FLUIDUM. U.S. Fluid Extract of Aconite. 
(EX-TRAC’/TUM AC-0Q-NI/TI FLU/I-DUM.) 

Fluid Extract of Aconite Root; Extrait liquide de Racine d’Aconit, Fr.; Fliissiges Eisenhut- 
knollen-Extrakt, G. 

‘‘Aconite, in No. 60 powder, one hundred grammes [or fifty ounces ay.]; Tartaric 
Acid, one gramme [or half an ounce av.]; Alcohol, a sufficient quantity, To make 
one hundred cubic centimeters [or three pints]. Moisten the powder with forty 
grammes [or twenty-three fluidounces] of Alcohol in which the Tartaric Acid has 
previously been dissolved, and pack it firmly in a cylindrical glass percolator ; then 
add enough Alcohol to saturate the powder and leave a stratum above it. When 
the liquid begins to drop from the percolator, close the lower orifice, and, having 
closely covered the percolator, macerate for forty-eight hours. Then allow the per- 
colation to proceed, gradually adding Alcohol, until the Aconite is exhausted. 
Reserve the first ninety cubic centimeters [or forty-three fluidounces] of the percolate, 
and evaporate the remainder in a porcelain capsule, at a temperature not exceeding 
50° C. (122° F.), to a soft extract; dissolve this in the reserved portion, and add 
enough Alcohol to make the Fluid Extract measure one hundred cubic centimeters 
[or three pints].” U.S. 

This is a new officinal preparation of Aconite-root; it will be found useful as a 
basis for making the other preparations of Aconite—the abstract, plaster, extract, 
tincture, or liniment. This fluid extract is of a bright deep reddish brown color; 
it may be given internally in doses of one-half to one minim (0:03 to 0:06 C.c.), but 
on account of its very powerful character should always be used with caution, 
beginning with the smallest dose. It will doubtless be frequently employed as an 
addition to liniments for obtaining the peculiar effects of aconite. 
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EXTRACTUM ALOES AQUOSUM. U.S. Aqueous Extract of Aloes. 
(EX-TRAC’/TUM AL/Q-Ey A-QUO/SUM—a-kwo'sim, ) 

Extrait d’Aloés, Fr.; Aloe-Extrakt, G. 

“Aloes, one hundred parts [or sixteen ounces av.|; Boiling Distilled Water, one 
thousand parts [or ten pints]. Mix the Aloes with the Water in a suitable vessel, 
stirring constantly, until the particles of Aloes are thoroughly disintegrated, and let 
the mixture stand for twelve hours; then pour off the clear liquor, strain the 
residue, mix the liquids, and evaporate to dryness by means of a water or steam 
bath.” U.S. 

This is a new officinal, and the process is based upon the British formulas for 
extract of Barbadoes aloes and Socotrine aloes, which are treated of in the two arti- 
cles following this. With a purified aloes officinal, the necessity for this prepara- 
tion is not obvious. An extract made with cold distilled water is officinal in the 
German Pharmacopeeia, as is also the vitriolated extract, ““Hxtractwm Aloes Acido 
Sulfurico Correctum,” made by suspending eight parts of extract of aloes in thirty- 
two parts of distilled water, adding drop by drop one part of pure sulphuric acid, 
and evaporating in a porcelain vessel to dryness; the dose is from two to ten grains 


(0-13-0-65 Gm.). 


EXTRACTUM ALOES BARBADENSIS. Br. Extract of Barbadoes 
Aloes. 
(EX-TRAC'/TUM AL/0-ES BAR-BA-DEN’SIS,) 

Extrait d’Aloés de Barbades, F’.; Barbadoes Aloe-Extrakt, @. 

“Take of Barbadoes Aloes, in small fragments, one pound [avoirdupois]; Boiling 
Distilled Water one gallon [Imperial measure.] Add the Aloes to the Water, and 
stir well until they are thoroughly mixed. Set aside for twelve hours; then pour 
off the clear liquor, strain the remainder, and evaporate the mixed liquors by a water- 
bath or a current of warm air to dryness.” Br. 


EXTRACTUM ALOES SOCOTRINZE. Br. Eetract of Socotrine 
Aloes. 
(EX-TRAC/TUM AL/Q-Eg SOC-Q-TRI/NZ,) 

Extrait d’Aloés sucotrin, F’r.; Socotora Aloe-Extrakt, G. 

This is prepared precisely as the Extract of Barbadoes Aloes. 

The object of these processes is to separate from Aloes the resinoid matter, the 
apotheme of Berzelius, which is supposed to irritate the bowels, without possessing 
purgative properties, but the truth appears to be that, when deprived of a small por- 
tion of adhering extractive, this matter is quite inert. It cannot, therefore, injuriously 
affect the virtues of the medicine; and, as it exists in comparatively small propor- 
tion, and during the process a part of the extractive becomes insoluble, the prepara- 
tion may be considered as at best unnecessary. The dose of the purified aloes is 
from two to ten grains (0:13 to 0:65 Gm.).* 

Off. Prep. Decoctum Aloes Compositum, br.; Extractum Colocynthidis Composi- 
tum, Br. 


* Glycerate of Aloes. Glycerole of Aloes. Under the latter name, M. Chausit brought to the 
notice of the profession a preparation consisting of an alcoholic extract of aloes dissolved in gly- 
eerin. Mr. Haselden prepared this in the following method. Macerating half an ounce of aloes 
in four fluidounces of alcohol until dissolved, he filtered the tincture through bibulous paper, evap- 
orated it to the consistence of molasses, and, while it was still warm, added enough glycerin to 
make four fluidounces. Finding that the aloes was wholly dissolved, with the exception of a little 
impurity, he concluded that the spirit might very well be dispensed with, and the aloes used 
directly in the process, Accordingly he proposes to substitute the following method. Mix well 
in a mortar half an ounce of Socotrine aloes, in fine powder, and four fluidounces of glycerin ; 
transfer the mixture to a bottle, and agitate occasionally for several days; if the aloes be not now 
dissolved, heat for fifteen minutes by a water-bath, and strain through linen to separate impurities, 
The resulting liquid is of a bright mahogany color, and of the consistence of glycerin. The 
preparation has been recommended as an external remedy in lichen agrius and the excoriations 
of eczema, applied by means of a camel’s-hair brush. (P. J. 7r., 1859, p. 322.) For the mode of 
sede a fluid extract of aloes with the aid of glycerin, by Prof. Procter, see Proc. A. P. A., 

3, p. 240, 
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EXTRACTUM ANTHEMIDIS. Br. Eetract of Chamomile. 
(EX-TRAC/TUM AN-THEM'T-DIS.) 

ae de Camomille romaine, F’r.; Extractum Chamomillew Romane ; Rémisch-Kamillen-Ex- 
trakt, G. 

“Take of Chamomile Flowers one pound [avoirdupois]; Oil of Chamomile fifteen 
minims ; Distilled Water one gallon [Imperial measure]. Boil the Chamomile with 
the Water until the volume is reduced to one-half, then strain, press, and filter. 
Kvaporate the liquor by a water-bath until the extract is of a suitable consistence 
for forming pills, adding the Oil of Chamomile at the end of the process.” Br. 

According to Mr. Brande, one ewt. of dried chamomile flowers affords upon an 
average 48 pounds of extract. 

This extract has a deep brown color, with the bitter taste and aroma of chamo- 
mile. It much better represents the chamomile than did the old Edinburgh extract, 
which, being obtained by decoction and inspissation, contained none of the volatile 
oil of the plant. In the present British process, care is taken not only to avoid boil- 
ing, but also to supply any possible loss of oil during the cautious evaporation, by 
the addition of a small portion near the close of the process. The extract may be 
given for the same purpose as the flowers, but is most used as a vehicle for other 
tonics in the pilular form. The dose is from two to ten grains (0:13 to 0°65 Gm.). 
An extract may be prepared having the peculiar flavor as well as bitterness of 
chamomile, by macerating the flowers in water, and evaporating the infusion i vacuo. 


EXTRACTUM ARNICZH RADICIS. U.S. Eatract of Arnica Roor. 
(EX-TRAC/TUM AR/NI-C& RA-DI'CIS.) 

Extrait de Racine d’Arnique, Fr.; Arnika-Extrakt, G. 

“Arnica Root, in No. 60 powder, one hundred parts [or sixteen ounces av. ]; 
Glycerin, Diluted Alcohol, each, @ sufficient quantity. Moisten the powder with 
jorty parts [or six and a half fluidounces] of Diluted Alcohol, and pack it firmly 
in a cylindrical percolator ; then add enough Diluted Alcohol to saturate the pow- 
der and leave a stratum above it. When the liquid begins to drop from the perco- 
lator, close the lower orifice, and, having closely covered the percolator, macerate 
for twenty-four hours. Then allow the percolation to proceed, gradually adding 
Diluted Alcohol, until three hundred parts [or three pints] of tincture are obtained, 
or the Arnica Root is exhausted. Reserve the first ninety parts [or fourteen fluid- 
ounces] of the percolate; evaporate the remainder to ten parts [or two fluidounces] 
at a temperature not exceeding 50° C. (122° F.), mix the residue with the re- 
served portion, and evaporate at or below the above-mentioned temperature to a 
pilular consistence. Lastly, weigh the Extract and thoroughly incorporate with it, 
while still warm, jive per cent. of Glycerin.” U.S. 

This extract differs from the extract formerly officinal, in being made from the 
root in place of the flowers; it very well represents the virtues of arnica, and is a 
convenient form for its administration. The dose is from three to five grains (0:20 
to 0:33 Gm.). But the chief employment of the extract is in the preparation of 
the plaster. (See Emplastrum Arnicex.) 


EXTRACTUM ARNICZ RADICIS FLUIDUM. U.S. Fluid Ex- 
tract of Arnica Root. 
(EX-TRAC/TUM AR/NI-QH RA-DI'CIS FLUI-DUM.) 

Extrait liquide de Racine d’Arnique, f’r.; Fliissiges Arnicawurzel-Extrakt, @. 

“‘ Arnica Root, in No. 60 powder, one hundred grammes [or fifty ounces av.}; 
Diluted Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three 
pints]. Moisten the powder with forty grammes [or twenty fluidounces] of Di. 
luted Alcohol, and pack it firmly in a cylindrical percolator; then add enough Di- 
luted Alcohol to saturate the powder and leave a stratum above it. When the 
liquid begins to drop from the percolator, close the lower orifice, and, having closely 
covered the percolator, macerate for forty-eight hours. Then allow the percolation 
to proceed, gradually adding Diluted Alcohol, until the Arnica Root is exhausted. 
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Reserve the first ninety cubic centimeters [or forty-three fluidounces] of the perco- 
late, and evaporate the remainder, at a temperature not exceeding 50° ©. (122° F.), 
to a soft extract; dissolve this in the reserved portion, and add enough Diluted Al- 
cohol to make the Fluid Extract measure one hundred cubic centimeters [or three 
pints].” U.S. 

This is one of the new officinal fluid extracts ; it is of a clear, reddish brown color, 
possessing little odor, and having an acrid taste. It well represents the virtues of 
the root, and will probably be used as a basis for preparing the extract when wanted 
for the plaster. The dose, if desired for internal administration, would be from five 
to ten minims (0-3-0°6 C.c.). : 


EXTRACTUM AROMATICUM FLUIDUM. U.S. Aromatic Fluid 
Ketract. 
(EX-TRAC'TUM AR-Q-MAT'I-CUM FLU/I-DUM.) 

Extrait liquide aromatique, F’r.; Fliissiges Aromatisches Extrakt, G. 

“ Aromatic Powder, one hundred grammes [or fifty ounces av.]; Alcohol, a suffi- 
cient quantity, To make one hundred cubic centimeters [or three pints]. Moisten 
the powder with thirty-five grammes [or twenty fluidounces] of Alcohol, and pack 
it firmly in a cylindrical percolator ; then add enough Alcohol to saturate the pow- 
der and leave a stratum above it. When the liquid begins to drop from the per- 
colator, close the lower orifice, and, having closely covered the percolator, macerate 
for forty-eight hours. Then allow the percolation to proceed, gradually adding Al- 
cohol, until the Aromatic Powder is exhausted. Reserve the first eighty-five cubic 
centimeters [or forty fluidounces] of the percolate, and evaporate the remainder to 
a soft extract; dissolve this in the reserved portion, and add enough Alcohol to 
make the Fluid Extract measure one hundred cubic centimeters [or three pints].” U.S. 

This is another new officinal fluid extract; it is an excellent aromatic in concen- 
trated form, and will be found very useful not only as an addition to liquids when 
an aromatic is desired, but its concentrated form will permit its use in small quan- 
tities with dry powders like pepsin, subnitrate of bismuth, etc., when desired for ad- 
ministration. It will probably be rarely used alone, but may be given in the dose 
of ten to twenty minims (0°6—1:25 C.c.), diluted with water, or dropped on sugar. 


EXTRACTUM AURANTIT AMARI FLUIDUM. U.S. Fluid 
Extract of Bitter Orange Peel. 
(EX-TRAC/TUM AU-RAN!TI-I A-MA/RI FLU/I-DUM—Aw-ran’she-i.) 

Extrait liquide a’ Kcorce d’Oranges améres, Fr.; Fliissiges Pomeranzenschale-Extrakt, G. 

“ Bitter Orange Peel, in No. 40 powder, one hundred grammes [or fifty ounces 
av.|; Alcohol, Water, each, a sufficient quantity, To make one hundred cubic cen- 
timeters [or three pints]. Mix two parts of Alcohol with one part of Water [or 
four and a half pints of alcohol and two pints of water], and, having moistened the 
powder with thirty-five grammes [or nineteen fluidounces] of the mixture, pack it 
moderately in a conical percolator; then add enough of the menstruum to saturate 
the powder and leave a stratum above it. When the liquid begins to drop from the 
percolator, close the lower orifice, and, having closely covered the percolator, macer- 
ate for forty-eight hours. Then allow the percolation to proceed, gradually adding 
menstruum, until the Orange Peel is exhausted. Reserve the first eighty cubic cen- 
timeters [or thirty-eight fluidounces] of the percolate, and evaporate the remainder, 
at a temperature not exceeding 50° C. (122° F.), to a soft extract; dissolve this 
in the reserved portion, and add enough menstruum to make the Fluid Extract 
measure one hundred cubic centimeters [or three pints].” U.S. 

This is another new officinal fluid extract; it will be found useful as a tonic; the 
bitter orange peel baving very little oil present in its dry condition, there is neces- 
sarily very little agreeable orange flavor to the fluid extract. Monroe Bond recom- 
mends a Fluid Extract of Sweet Orange Peel, made with a menstruum of seven parts 
of alcohol and one of glycerin. (A. J. P., 1873, p.482.) It is simply a concentrated 
pure bitter tonic, and may be given in doses of fifteen to thirty minims (0-9-1°9 C.c.). 
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EXTRACTUM BELA LIQUIDUM. Br. Liquid Extract of Bael. 
(EX-TRAC/TUM BH/L& LIQ!UI-DUM—lik! we-dim.) 

Extrait liquide de Bael, Fr.; Fliissiges Bael-Extrakt, @. 

‘Take of Bael Fruit one pound [avoirdupois]; Distilled Water twelve pints [Im- 
perial measure]; Rectified Spirit two fluidounces. Macerate the Bael for twelve 
hours in one-third of the Water; pour off the clear liquor; repeat the maceration 
a second and third time for one hour in the remaining two-thirds of the Water, 
press the marc; and filter the mixed liquors through flannel. Hvaporate to four- 
teen fluidounces; and, when cold, add the Rectified Spirit.” Br. 

This is an officinal of the British Pharmacopceia, of which very little is known 
in the United States. It is one of the forms in which the India remedy bael is 
employed, and the reader is referred to the article on that subject. Hach fluid- 
ounce of the extract represents an avoirdupois ounce of the medicine, and the dose 
is from one to four fluidrachms (3°75-15 C.c.). 


EXTRACTUM BELLADONNZ. Br. Extract of Belladonna. 
- (EX-TRAC/TUM BEL-LA-DON'NZ.) 

Extrait de Belladone, Fr.; Tollkirschen-Extrakt, G. 

This extract made from the fresh leaves was formerly recognized by the U. S. 
Pharmacopoeia, but was very properly abandoned in the last revision, It has been 
supplanted of late years by the alcoholic extract, which has been proved to be much 
more reliable. 

The British Pharmacopoeia takes the “ fresh leaves and young branches of Bella- 
donna,” and prepares the Extract from them in the same manner precisely as Hx- 
tract of Aconite. (See Hxtractum Aconite. 

The U. S. Pharmacopeeia of 1870 directed the extract to be prepared from the 
leaves of the plant, the British from the leaves and young branches. The latter 
direction was probably based on experiments by Mr. Squire, of London, who found 
that an extract prepared from the soft herbaceous parts of the plant generally, in- 
cluding leaves, flowers, and young stalks, not only has a better consistence, and is 
less apt to become mouldy by keeping, than that made from the leaves exclusively, 
but is more effectual in the same quality. (P. J. Tr., 1861, p. 300.) There is 
little doubt of the accuracy of these results. It is probable that these remarks are 
as applicable to other extracts prepared from fresh leaves as to that of belladonna, 
at least in relation to perennial plants. 

From the experiments of MM. Solon and Soubeiran, it appears that, in relation 
to this extract, the insoluble matter separated from the expressed juice by filtering, 
and that coagulated by heat, are nearly if not quite inert; so that advantage results 
from clarifying the juice by these means before evaporating it. So far as the albu- 
men is concerned, there can be no doubt of the accuracy of this statement; but it 
is questionable whether the same remark is applicable to the chlorophyll which first 
separates, and which is reserved in the British process. (See Hxtractum Aconiti.) 
Mr. Brande states that one cwt. of fresh belladonna yields from 4 to 6 pounds of 
extract, According to M. Recluz, nearly ten parts may be obtained from one 
hundred. The best extract is brought chiefly from England; but Mr. Alfred 
Jones has found that it may be prepared of equally good quality from the plant 
grown in the United States. (A. J. P., xxiv. 108.) It has usually a dark brown 
color, a slightly narcotic not unpleasant odor, a bitterish taste, and a soft consistence 
which it long retains. Asparagin has been found in this extract. (Journ. de Pharm., 
KXL.173.) 

Its medical properties and uses have been detailed under the head of Belladonna. 

The dose of the extract is uncertain on account of its variable strength. The 
best plan is to begin with one-quarter or one-half of a grain (0-016 or 0:03 Gm.), 
repeated two or three times a day, and gradually to increase the dose till the effects 
of the medicine are experienced. To a child two years old not more than one- 
twelfth of a grain (0-005 Gm.) should be administered at first. 

Off. Prep. Emplastrum Belladonne, Br.; Unguentum Belladonne, Br. 
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EXTRACTUM BELLADONNZ ALCOHOLICUM. U8.  Alco- 
holic Extract of Belladonna. 
<EX-TRAC/TUM BEL-LA-DON’NH AL-CQ-HOL/I-CUM. ) 

Extrait de Belladone alcoolique, #r.; Spiritudses Tollkirschen-Extrakt, G. 

“Belladonna Leaves, in No. 60 powder, one hundred parts [or sixteen ounces 
av.|; Alcohol, two hundred parts [or two pints and four fluidounces]; Water, one 
hundred parts [or one pint]; Glycerin, Diluted Alcohol, each, a sufficient quantity. 
Mix the Alcohol and Water, and, having moistened the powder with forty parts 
for seven fluidounces] of the mixture, pack it firmly in a cylindrical percolator, then 
udd enough of the menstruum to saturate the powder and leave a stratum above 
it. When the liquid begins to drop from the percolator, close the lower orifice, and,. 
having closely covered the percolator, macerate for forty-eight hours. Then allow 
the percolation to proceed, gradually adding, first, the remainder of the menstruum, 
and then Diluted Alcohol, until three hundred parts [or three pints] of tincture are 
obtained, or the Belladonna Leaves are exhausted. Reserve the first ninety parts 
[or fourteen fluidounces] of the percolate, evaporate the remainder, at a temperature 
not exceeding 50° C. (122° F'.), to ten parts [or two fluidounces]; mix the residue 
with the reserved portion, and evaporate at or below the above-mentioned temperature 
to a pilular consistence. Lastly, weigh the Extract, and thoroughly incorporate with 
it, while still warm, five per cent. of Glycerin.” U.S. 

The formula for this extract does not differ essentially from that officinal in the 
former revision ; it is a good preparation, and is officinal in the French Codex. It 
is much used externally. Thus, in rigidity of the os uteri, it is applied at inter- 
vals to the neck of the uterus, mixed with simple ointment in the proportion of one 
drachm to an ounce ; but care must be taken not to affect the system too powerfully ; 
and the preparation, therefore, should be used in a small quantity at first. In irri- 
tability of the bladder, chordee, spasm of the urethra, and painful constriction of the 
rectum, it may either be rubbed in the form of ointment upon the perineum, along 
the urethra, etc., or may be used in the form of enema; but care is requisite not 
to introduce it too freely into the bowel. It is sometimes smeared upon the bougie, 
mixed with oil, in the treatment of stricture of the urethra. In the form of oint- 
ment it has been beneficially employed in phimosis and paraphimosis, and in that 
of plaster or ointment, in local neuralgic or rheumatic pains. (See Hmplastrum 
Belladonnez.) For internal use, the dose to begin with is one-fourth of a grain 
(0-016 Gm.). 

Of. Prep. Unguentum Belladonne, UV. S. 


EXTRACTUM BELLADONNZ FLUIDUM. U.S. Fluid Eairact 
of Belladonna. 
(EX-TRAC'/TUM BEL-LA-DON'NZ FLU/I-DUM.) 

Extrait liquide de Racine de Belladone, F’r.; Fliissiges Tollkirschenwurzel-Extrakt, @. 

“ Belladonna Root, in No. 60 powder, one hundred grammes [or fifty ounces 
av.]; Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or 
three pints]. Moisten the powder with thirty-five grammes [or twenty fluidounces] 
of Alcohol, and pack it firmly in a cylindrical percolator ; then add enough Alcohol 
to saturate the powder and leave a stratum above it. When the liquid begins to 
drop from the percolator, close the lower orifice, and, having closely covered the 
pereolator, macerate for forty-eight hours. Then allow the percolation to proceed, 
gradually adding Alcohol, until the Belladonna Root is exhausted. Reserve the 
first ninety cubic centimeters [or forty-three fluidounces] of the percolate, and evap- 
orate the remainder, at a temperature not exceeding 50° C. (122° F.), to a soft 
extract; dissolve this in the reserved portion, and add enough Alcohol to make the 
Fluid Extract measure one hundred cubic centimeters [or three pints].” U.S. 

This fluid extract was formerly officinal under the name of Hatractum Bella- 
donnx Radicis Fluidum, and it is to be regretted that this name was not contin- 
ued, as both the root and leaves of the plant are officinal, and it had become an 
established custom, when the part of this plant was not specified, to understand that 
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the leaf was wanted. We now have the extract made from the leaves and the fluid 
extract made from the root, yet called respectively extract and fluid extract of 
belladonna. The fluid extract of the root is a good preparation, of reddish brown 
color, very different in’ appearance from the fluid extract of the leaves which is 
often seen in the market, and which is of a deep green color. It may be given in- 
ternally in doses of one or two minims (0-06-0:12 C.c.). 

Off. Prep. Linimentum Belladonne, U.S. : 


EXTRACTUM BRAYERA FLUIDUM. U.S. Fluid Extract of 
Brayera. 
(EX-TRAC/TUM BRAY-E/R# FLU'I-DUM.) 

Fluid Extract of Kousso; Extrait liquide de Kouss6, Fr.; Fliissiges Kosso-Extrakt, G. 

“ Brayera, in No. 40 powder, one hundred grammes [or fifty ounces ay.]; Alco- 
hol, a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Moisten the powder with forty grammes [or twenty-three fluidounces] of Alcohol, 
and pack it firmly in a cylindrical percolator; then add enough Alcohol to saturate 
the powder and leave a stratum above it. When the liquid begins to drop from 
the percolator, close the lower orifice, and, having closely covered the percolator, 
macerate for forty-eight hours. Then allow the percolation to proceed, gradually 
adding Alcohol, until the Brayera is exhausted. Reserve the first ninety cubic cen- 
timeters [or forty-three fluidounces] of the percolate; by means of a water-bath, 
distil off the Alcohol from the remainder, and evaporate the residue to a soft extract ; 
dissolve this in the reserved portion, and add enough Alcohol to make the Fluid 
Extract measure one hundred cubic centimeters [or three pints].” U.S. 

This is a new officinal fluid extract, and, although possessing a very disagreeable 
bitter taste, well represents the activity of kousso ; the bitter resinous principle upon 
which the anthelmintic virtues are now believed to depend is readily extracted by 
alcohol. This preparation should be of a dark green color; the objection to it is 
the large dose and the considerable quantity of strong alcohol which the patient 
gets ; as it is best to give the remedy fasting, the stimulating action of the alcohol 
would be apt to be apparent. The dose is from a half to one fluidounce (15-30 C.c.). 
An extract made by evaporating the fluid extract spontaneously would be a good 
preparation, and the objection to the alcohol could be thus overcome. 


EXTRACTUM BUCHU FLUIDUM. U.S. Fluid Ectract of Buchu. 
(EX-TRAC'TUM BU/GHU FLU'I-DUM—bi'ki.) 

Extrait liquide de Bucco, F’r.; Fliissiges Bucco-Extrakt, @. 

“ Buchu, in No. 60 powder, one hundred grammes [or fifty ounces av.]; Alcohol, 
Water, each, a sufficient quantity, To make one hundred cubic centimeters [or 
three pints]. Mix two parts of Alcohol with one part of Water [or four and a 
half pints of alcohol and two pints of water], and, having moistened the powder 
with thirty grammes [or one pint] of the mixture, pack it firmly in a cylindrical 
percolator, then add enough of the menstruum to saturate the powder and leave a 
stratum above it. When the liquid begins to drop from the percolator, close the 
lower orifice, and, having closely covered the percolator, macerate for forty-eight 
hours. Then allow the percolation to proceed, gradually adding menstruum, until 
the Buchu is exhausted. Reserve the first eighty-five cubic centimeters [or forty 
fluidounces] of the percolate, and evaporate the remainder to a soft extract ; dissolve 
this in the reserved portion, and add enough menstruum to make the Fluid Extract 
measure one hundred cubic centimeters [or three pints].” UW. S. 

This fluid extract has been greatly improved by lessening the alcoholic strength 
of the menstruum. After having ordered a stronger alcoholic menstruum for twenty 
years, the Pharmacopeeia now adopts the menstruum originally suggested by Prof. 
I. J. Grahame as long ago as 1859. (See A. J. P., 1859, p. 349.) It has been 
abundantly proved by experience that the weaker menstruum effectually exhausts 
buchu of its virtues, whilst there is no doubt of its superiority when the fluid 
extract is an ingredient in an aqueous mixture. 
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In consequence of the peculiar structure of the leaves, it is somewhat difficult to 
powder them in a mortar, and it will be convenient to resort to a mill for the pur- 
pose. As the most active ingredient of buchu is volatile, the direction in the for- 
mula to set aside the first portion of tincture obtained, which is a highly concen- 
trated solution, is peculiarly important; for, if it were subjected to evaporation, 
much of the volatile oil would necessarily escape. The tincture subsequently ob- 
tained probably contains a large proportion of the fixed ingredients of the leaves, 
and will, therefore, allow of concentration without material loss. 

This fluid extract is clear, greenish black, and possessed in a high degree of the 
sensible properties of the leaves. It acquires the odor of mint when long kept, 
showing that some change takes place in its volatile oil. This fluid extract affords 
the best means at our command for the exhibition of buchu. It is often combined 
with Liquor Potassze with excellent results. The dose is thirty minims to a 
fluidrachm (1:9-3°8 C.c.), to be given diluted with water three to five times a day. 


EXTRACTUM CALAMI FLUIDUM. U.8. Fluid Extract of 
Calamus. 
(EX-TRAC/TUM CAL'A-MI FLU/I-DUM.) 

Extrait liquide d’Acore vrai, Fr.; Fliissiges Kalmuswurzel-Extrakt, G. 

“ Calamus, in No. 60 powder, one hundred grammes [or fifty ounces av.]; Alco. 
hol, @ sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Moisten the powder with thirty-five grammes [or twenty fluidounces] of Alcohol, 
and pack it firmly in a cylindrical percolator; then add enough Alcohol to saturate 
the powder and leave a stratum above it. When the liquid begins to drop from the 
percolator, close the lower orifice, and, having closely covered the percolator, macer- 
ate for forty-eight hours. Then allow the percolation to proceed, gradually adding 
Alcohol, until the Calamus is exhausted. Reserve the first ninety cubic centimeters 
[or forty-three fluidounces] of the percolate, and evaporate the remainder to a soft 
extract; dissolve this in the reserved portion, and add enough Alcohol to make the 
Fluid Extract measure one hundred cubic centimeters [or three pints].” U.S. 

This is a new officinal fluid extract, which has been introduced with the view of 
bringing into use an excellent indigenous aromatic stimulant. It will probably be 
most frequently used in combination with tonics in dyspepsia and gastric disorders to 
relieve flatulence, etc. The dose is from five to fifteen minims (0:3-0°9 C.c.). 


EXTRACTUM CALUMB2. Br. Extract of Calumba. 
(EX-TRAC'TUM CA-LUM/B2&.) 

Extractum Colombo, P. G.; Extrait de Colombo, F’r.; Kolombo-Extrakt, G. 

“Take of Calumba Root, cut small, one pound [avoirdupois]; Distilled Water 
four pints [Imperial measure]. Macerate the Calumba with two pints of the Water 
for twelve hours, strain and press. Macerate again with the same quantity of Water, 
strain and press as before. Mix and filter the liquors, and evaporate them by the 
heat of a water-bath until the extract is of a suitable consistence for forming 
pills.” Br. 

We prefer the Br. process of 1864, in which proof spirit was employed as a men- 
struum, or better yet, a menstruum of two parts alcohol and one part water. As 
proof spirit takes up all the active matter of calumba, leaving the starch and albumen 
behind, the extract prepared according to that formula had, in a comparatively small 
bulk, all the powers of the root, except those of the small proportion of volatile oil 
which may be dissipated in the process. In the present process, though the starch 
is left behind, the aibumen is taken up, and adds to the bulk of the extract. Be- 
sides, the alcoholic preparation has the advantage of requiring less heat in the evap- 
oration, and consequently of retaining more of the volatile oil in the product. Its 
only disadvantage is its greater costliness. The extract may be given in the dose of 
from five to fifteen grains (0°33-1 Gm.) three times a day. It is an efficient prep- 
aration for tonic pills. 
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EXTRACTUM CALUMBZ FLUIDUM. U.S. Fluid Eatract of 
Calumba. 
(EX-TRAC'TUM CA-LUM/BH FLU/I-DUM.) 

Extrait liquide de Colombo, F’r.; Fliissiges Kolombo-Extrakt, @. 

“ Calumba, in No. 20 powder, one hundred grammes [or fifty ounces av.]; Di- 
luted Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three 
pints]. Moisten the powder with thirty grammes [or fifteen and a half fluidounces ] 
of Diluted Alcohol, and pack it firmly in a cylindrical percolator ; then add enough 
Diluted Alcohol to saturate the powder and leave a stratum above it. When the 
liquid begins to drop from the percolator, close the lower orifice, and, having closely 
covered the percolator, macerate for forty-eight hours. Then allow the percolation 
to proceed, gradually adding Diluted Alcohol, until the Calumba is exhausted. 
Reserve the first seventy cubic centimeters [or thirty-four fluidounces] of the per- 
colate; by means of a water-bath, distil off the Alcohol from the remainder, and 
evaporate the residue to a soft extract; dissolve this in the reserved portion, and 
add enough Diluted Alcohol to make the Fluid Extract measure one hundred 
cubic centimeters [or three pints].” U.S. 

The formula for fluid extract of calumba of U. 8. Pharm. 1870 was faulty, in 
directing the root to be in fine powder: the large quantity of mucilage present 
swelled under the influence of the menstruum, and frequently prevented the passage 
of the percolate; indeed, the powder will probably still be found to give trouble, 
as there will be some difficulty in thoroughly exhausting it; it should be slowly 
percolated. This extract is a dark brown liquid, of an intense and purely bitter 
taste. The absence of tannin makes it a very desirable tonic, in combination with 
chalybeates. The dose is from fifteen to thirty minims (0°9-1°9 C.c.). 


EX TRACTUM CANNABIS INDICE. U.S., Br. Extract of Indian 
Hemp. Ketract of Indian Cannabis. 


(EX-TRAC/TUM CAN'NA-BIS IN'DI-CZ.) 

Extrait de Chanvre indien, F’r.; Indischer Hanf-Extrakt, G. 

“ Indian Cannabis, in No. 20 powder, one hundred parts [or sixteen ounces av. ] ; 
Alcohol, a sufficient quantity. Moisten the powder with thirty parts [or seven 
fluidounces] of Alcohol, and pack it firmly in a cylindrical percolator; then add 
enough Alcohol to saturate the powder and leave a stratum above it. When the 
liquid begins to drop from the percolator, close the lower orifice, and, having closely 
covered the percolator, macerate for forty-eight hours. Then allow the percolation 
to proceed, gradually adding Alcohol until three hundred parts [or three and a half 
pints] of tincture are obtained, or the Cannabis is exhausted. By means of a water- 
bath, distil off the Alcohol from the tincture, and, having placed the residue in a 
porcelain capsule, evaporate it, on a water-bath, to a pilular consistence.” U.S. 

“Take of Indian Hemp, in coarse powder, one pound [avoirdupois]; Rectified 
Spirit four pints [Imperial measure]. Macerate the Hemp in the Spirit for seven 
days, and press out the tincture. Distil off the greater part of the Spirit, and evap- 
orate what remains by a water-bath to the consistence of a soft extract.” Br. 

It will be noticed that the Hnglish name of the drug has been changed in the 
U.S. Pharmacopoeia to Indian Cannabis to prevent its being mistaken for the root 
of Apocynum Cannabinum, which is also called Indian Hemp. Several mistakes 
have occurred through this unfortunate confusion of nomenclature. 

Although there is some difference in the details of the two processes, the prepara- 
tions of the U. S. and Br. Pharmacopeeias are practically identical. The prepara- 
tion varies exceedingly in strength, so that it is wisest to commence with a small dose, 
one-quarter of a grain (Gm. 0:016), and rapidly increase the amount given until some 
effect is produced. 

Prof. Procter investigated the subject of the tests for the purified extract or 
resin, and came to the following conclusions. Its peculiar odor when moderately 
heated, its indifference to alkalies, and its solubility in alcohol, ether, chloroform, ben- 
zol, and oil of turpentine, are characteristic though not entirely distinctive properties. 
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The best test, he found, was nitric acid (sp. gr. 1°38), which acts slowly when cold, 
but with heat rapidly, evolving red fumes, and converting the resin into an orange- 
red resinoid substance, which, when washed and dried, closely resembles gamboge in 
color. (Proc. A. P. A., 1864.) The dose of an active preparation is a quarter of 
a grain (0°016 Gm.). 

Off. Prep. Tinctura Cannabis Indice, Br. 


EXTRACTUM CANNABIS INDICA FLUIDUM. U.S. Fluid 
Katract of Indian Cannabis. 
(EX-TRAC’/TUM CAN’NA-BIS IN’DI-QH FLU'I-DUM.) 
Extrait liquide de Chanvre indien, Fr.; Fliissiges Indischer Hanf-Extrakt, @. . 
“Indian Cannabis, in No. 20 powder, one hundred grammes {or fifty ounces av.] ; 
Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 


Moisten the powder with thirty grammes [or seventeen fluidounces]| of Alcohol, and 


pack it firmly in a cylindrical percolator ; then add enough Alcohol to saturate the 
powder and leave a stratum above it. When the liquid begins to drop from the 
percolator, close the lower orifice, and, having closely covered the percolator, macerate 
for forty-eight hours. Then allow the percolation to proceed, gradually adding 
Alcohol, until the Indian Cannabis is exhausted. Reserve the first ninety cubic 
centimeters [or forty-three fluiaounces] of the percolate; by means of a water-bath 
distil off the alcohol from the remainder, and evaporate the residue to a soft extract ; 
dissolve this in the reserved portion, and add enough Aizohol to make the Fluid 
Extract measure one hundred cubic centimeters [or three pints].”’ U.S. 

This is another new officinal: fluid extract. It has come into use because of its 
convenience, and probably on account of the impression that heat injures the activity 
of the drug, and that the extract owes its inactivity sometimes to the influence of 
heat. The fluid extract is of a dark green color, having the characteristic peculiar 
odor of the drug. The dose is one-half to one minim (0:03 to 0:06 C.c.). 


EXTRACTUM CAPSICI FLUIDUM. U.S. Fluid Extract of 
Capsicum. 
(EX-TRAC/TUM CAP/SI-CI FLU/I-DUM.) 

Extrait liquide de Capsique, Fr.; Fliissiges Spanischer Pfeffer-Extrakt, G@. 

“ Capsicum, in No. 60 powder, one hundred grammes [or fifty ounces av.]; Al- 
cohol, a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Moisten the powder with ji/ty grammes [or twenty-nine fluidounces] of Alcohol, and 
pack it firmly in a cylindrical percolator; then add enough Alcohol to saturate the 
powder and leave a stratum above it. When the liquid begins to drop from the 
percolator, close the lower orifice, and, having closely covered the percolator, macer- 
ate for forty-eight hours. Then allow the percolation to proceed, gradually adding 
Alcohol, until the Capsicum is exhausted. Reserve the first ninety cubic centimeters 
[or forty-three fluidounces] of the percolate, and evaporate the remainder to a soft 
extract; dissolve this in the reserved portion, and add enough Alcohol to make the 
Fluid Extract measure one hundred cubic centimeters [or three pints].” U.S. 

The necessity for an officinal fluid extract of capsicum is not apparent. The 
oleoresin and tincture are preparations which are well known and established, and 
why three liquid preparations of this very active drug are needed is not apparent. 
It will probably be rarely necessary to administer it internally. The dose is one- 
half to one minim (0-03 to 0:06 C.c.). | 


EXTRACTUM CASTANEA FLUIDUM. U.S. Fluid Extract of 
Castanea. 
(EX-TRAC/TUM CAS-TA/NE-H FLU/I-DUM.) 
Extrait liquide de Feuilles de Chataignier, Fr.; Fliissiges Kastanienblitter-Extrakt, G. 
“ Castanea, in No. 30 powder, one hundred grammes [or fifty ounces av.]; Alco- 
hol, Water, each, a sufficient quantity, To make one hundred cubic centimeters [or 
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three pints]. Pour jive hundred cubic centimeters [or fifteen pints] of Boiling 
Water upon the powder, allow it to macerate for two hours, then express the liquid, 
transfer the residue to a percolator, and pour Water upon it until the powder is ex- 
hausted. Hvaporate the united liquids, on a water-bath, to two hundred cubic cen- 
timeters [or six pints], let cool, and add sixty cubic centimeters [or twenty-nine 
fluidounces] of Alcohol. When the insoluble matter has subsided, separate the 
clear liquid, filter the remainder, evaporate the united liquids to eighty cubie centi- 
meters [or thirty-eight fluidounces], allow to cool, and add enough Alcohol to make 
the Fluid Extract measure one hundred cubic centimeters [or three pints].” U.S. 
This fluid extract has acquired some reputation in the treatment of hooping- 
cough, and it has been shown that the efficacy largely depends upon the mucilagi- 
nous principle found in the leaves. The object of the special process is to obtain and 
retain this principle, and it will be observed that the preparation is an aqueous fluid 
extract with only sufficient alcohol to preserve it. It is a thick reddish brown liquid, 
having an astringent taste. The dose is one to two fluidrachms (3°75-7'5 C.c.). 


EXTRACTUM CHIMAPHILZ FLUIDUM. U.S. Fluid Eztract 
of Chimaphila. 
(EX-TRAC'/TUM GHI-MAPH'I-LEZ FLU'I-DUM.) 

Extrait liquide de Pyrole ombellée, F’r.; Fliissiges Doldenbliithiges Harnkraut-Extrakt, @. 

‘‘Chimaphila, in No. 30 powder, one hundred grammes [or fifty ounces av.]; 
Glycerin, ten grammes [three and three-quarter fluidounces}]; Diluted Alcohol, a 
sufficient quantity, To make one hundred cubic centimeters [or three pints]. Mix 
the Glycerin with ninety grammes [or forty-six and a half fluidounces] of Diluted 
Alcohol. Moisten the powder with forty grammes [or twenty fluidounces] of the 
mixture, and pack it firmly in a cylindrical percolator ; then add enough of the men- 
struum to saturate the powder and leave a stratum above it. When the liquid begins 
to drop from the percolator, close the lower orifice, and, having closely covered the 
percolator, macerate for forty-eight hours. Then allow the percolation to proceed, 
gradually adding, first, the remainder of the menstruum, and afterward, Diluted 
Alcohol, until the Chimaphila is exhausted. Reserve the first seventy cubic centi- 
meters [or thirty-four fluidounces] of the percolate, and evaporate the remainder 
to a soft extract; dissolve this in the reserved portion, and add enough Diluted 
Alcohol to make the Fluid Extract measure one hundred cubic centimeters [or three 
inte: 

The quantity of glycerin has been greatly reduced in the formula for this fluid 
extract, in accordance with the views expressed in the general article on Fluid Ex- 
tracts. The advantage of using a comparatively small proportion of glycerin in 
fluid extracts of drugs containing tannin is well established. This is a rather thick 
dark brownish green fluid extract, and may be given in the dose of a fluidrachm 


(3°75 C.c.). 


EXTRACTUM CHIRATZ FLUIDUM. U.S. Fluid Extract of 
Chirata. ' 
(EX-TRAO’/TUM OHI-RA’/TH FLU'I-DUM.) 

Extrait liquide de Chirette, /r.; Fliissiges Chiretta-Extrakt, G. 

‘“Chirata, in No. 30 powder, one hundred grammes [or fifty ounces av.]; Gly- 
cerin, ten grammes [three and three-quarter fluidounces]; Diluted Alcohol, a suffi- 
cient quantity, 'To make one hundred cubic centimeters [or three pints]. Mix the 
Glycerin with ninety grammes [or forty-six and a half fluidounces] of Diluted 
Alcohol. Moisten the powder with thirty-five grammes [or eighteen fluidounces] of 
the mixture, and pack it firmly in a cylindrical percolator ; then add enough of the 
menstruum to saturate the powder and leave a stratum above it. When the liquid 
begins to drop from the percolator, close the lower orifice, and, having closely covered 
the percolator, macerate for forty-eight hours. Then allow the percolation to pro- 
ceed, gradually adding, first, the remainder of the menstruum, and afterward, Di- 
luted Alcohol, until the Chirata is exhausted. Reserve the first eighty-five cubie 
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centimeters [or forty fluidounces] of the percolate ; by means of a water-bath, distil 
off the Alcohol from the remainder, and evaporate the residue to a soft extract ; dis- 
solve this in the reserved portion, and add enough Diluted Alcohol to make the 
Fluid Extract measure one hundred cubic centimeters [or three pints].” U.S. 

This is a useful addition to the list of fluid extracts. The necessity for the use 
of Glycerin is, however, not apparent, although the amount is insufficient to be 
harmful. This extract is a clear, reddish brown liquid, of an intensely bitter taste. 


The dose is half a fluidrachm (1 9 C.c.). 


EXTRACTUM CIMICIFUG4 FLUIDUM. U.S. Fluid Extract of 
Cinicifuga. 
(EX-TRAC/'TUM CIM-I-CIr’U-gm FLO'I-DtM.) 

Extrait liquide d’Actée 4 Grappes, Fr.; Fliissiges Cimicifuga-Extrakt, G. 

“ Cimicifuga, in No. 60 powder, one hundred grammes [or fifty ounces av.]; 
Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three 
pints]. Moisten the powder with twenty-five grammes [or fourteen and a half 
fluidounces] of Alcohol, and pack it firmly in a cylindrical percolator ; then add enough 
Alcohol to saturate the powder and leave a stratum above it. When the liquid 
begins to drop from the percolator, close the lower orifice, and, having closely cov- 
ered the percolator, macerate for forty-eight hours. Then allow the percolation to 
proceed, gradually adding Alcohol, until the Cimicifuga is exhausted. Reserve 
the first ninety cubic centimeters [or forty-three fluidounces] of the percolate, and 
evaporate the remainder to a soft extract; dissolve this in the reserved portion, and 
add enough Alcohol to make the Fluid Extract measure one hundred cubic centt- 
meters [or three pints.]” U.S. 

This formula does not differ essentially from that of the U. 8. Pharm. 1870. 
There probably cannot be two opinions about the menstruum, although it has been 
asserted that a good fluid extract can be made with a menstruum of three parts 
alcohol and one part water. The probabilities are, however, that a portion of the 
resinous principle would precipitate on standing. This fluid extract is of a deep 
reddish brown color, and thoroughly represents the drug. The dose is from thirty 
minims to one fluidrachm (1°9 to 3°75 C.c.). 


EXTRACTUM CINCHON. U.S. Extract of Cinchona. 
(EX-TRAC'TUM CIN-GHO/N&.) 

Extractum Chine; Extrait de Quinquina jaune, /’r.; China-Extrakt, G. 

“Yellow Cinchona, in No. 60 powder, one hundred parts [or sixteen ounces av. | ; 
Alcohol, three hundred parts [or three and a half pints]; Water, one hundred 
parts [or one pint]; Glycerin, Diluted Alcohol, each, a sufficient quantity. Mix 
the Alcohol and Water, and, having moistened the powder with thirty-five parts [or 
six fluidounces] of the mixture, pack it firmly in a cylindrical percolator ; then add 
enough of the menstruum to saturate the powder and leave a stratum above it. When 
the liquid begins to drop from the percolator, close the lower orifice, and, having 
closely covered the percolator, macerate for forty-eight hours. Then allow the per- 
colation to proceed, gradually adding, first, the remainder of the menstruum, and 
then Diluted Alcohol, until four hundred parts [or four and a half pints] of 
tincture are obtained, or the Cinchona is exhausted. By means of a water-bath, 
distil off the Alcohol from the tincture, and, having placed the residue in a por- 
celain capsule, evaporate it on a water-bath, to a pilular consistence. Lastly, weigh 
the Extract, and thoroughly incorporate with it, while still warm, jive per cent. of 
Glycerin.” U.S. 

The yellow or Calisaya bark is selected for this preparation, as it can usually be 
relied on as efficient. By this process all the virtues of the bark are extracted. In 
the officinal formula of 1870 the alcohol and water were used separately ; the parts 
soluble in alcohol being first taken up, and afterwards those in water. This pro- 
ceeding had the advantage that no more heat was necessary to evaporate the tincture 
than the alcoholic menstruum required; while, if the two liquids were mixed, it 
would be necessarily subjected to a longer continuance if not a higher degree of heat ; 
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and the advantage was the greater as most of the active matter was extracted in the 
first percolation with alcohol. The present officinal process is an excellent one, and 
if proper care be taken in executing the process, both in relation to the percolation 
and the avoidance of too high a temperature, the extract will fully represent the 
virtues of the bark. 

The former extracts of cinchona of the British Colleges are all omitted in the new 
British Pharmacopeceia, which directs in their place a fluid extract, under the name 
of Hatractum Cinchone Liquidum (which see). 

A very good extract of bark was formerly prepared, in Philadelphia, by macer- 
ating cinchona for a considerable length of time in a large proportion of water, 
and slowly evaporating the infusion, by a very moderate heat, in large shallow 
dishes placed upon the top of a stove. Many years ago Dr. Geo. B. Wood found 
ten grains of this extract equivalent to nearly a drachm of powdered cinchona. 

Medical Uses. The extract of Peruvian bark is at present much less employed 
than before the discovery of quinine. It is still, however, occasionally prescribed as 
a tonic in combination with other medicines ; and, as it possesses, when properly 
prepared with a spirituous menstruum, almost all the active principles as they exist 
in the bark itself, it may be used in preference to the sulphate of quinine, whenever 
it is supposed that the latter is incapable of exerting all the curative influence of 
cinchona. We are led to believe, however, that, on account of the high price of 
Calisaya bark, much of the extract now in the market is prepared from inferior 
varieties. The dose is from ten to thirty grains (0°65-1:95 Gm.), equivalent to about 
a drachm (3:9 Gm.) of the powdered bark. 


EXTRACTUM CINCHONZ FLUIDUM. U.S., Br. Fluid Extract 
of Cinchona. 
(EX-TRAC'/TUM CIN-CHO/NZ FLU'I-DUM.) 

Extractum Cinchone Flave Liquidum, #r.; Liquid Extract of Yellow Cinchona. Extractum 
Chine Calisaye Fluidum; Extrait liquide de Quinquina jaune, f’r.; Fliissiges Kalisayarinden- 
Extrakt, G. 

“Yellow Cinchona, in No. 60 powder, one hundred grammes [or fifty ounces av. |; 
Glycerin, twenty-five grammes [or nine and a half fluidounces]; Alcohol, Water, 
each, a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Mix the Glycerin with seventy-five grammes [or forty-four fluidounces] of Alcohol. 
Moisten the powder with thirty-five grammes [or eighteen fluidounces] of the mix- 
ture, pack it firmly in a cylindrical percolator, and pour on the remainder of the 
menstruum. When the liquid begins to drop from the percolator, close the lower 
orifice, and, having closely covered the percolator, macerate for forty-eight hours. 
Then allow the percolation to proceed, and, when the liquid in the percolator has 
disappeared from the surface, gradually pour on a mixture of Alcohol and Water, 
made in the proportion of three parts [or three and a half pints] of Alcohol to 
one part [or one pint] of Water, and continue the percolation until the Cinchona 
is exhausted. Reserve the first seventy-five cubic centimeters [or thirty-six fluid- 
ounces] of the percolate, and evaporate the remainder to a soft extract; dissolve 
this in the reserved portion, and add enough of a mixture of Alcohol and Water, 
using the same proportions as before, to make the Fluid Extract measure one 
hundred cubic centimeters [or three pints].” U. 8. 

“Take of Yellow-Cinchona Bark, in coarse powder, one pound [avoirdupois] ; 
Distilled Water a@ sufficiency ; Rectified Spirit one fluidounce. Macerate the Cin- 
chona Bark in two pints [Imp. meas.] of the Water for twenty-four hours, stir- 
ring frequently ; then pack in a percolator, and add more Water, until twelve pints 
[Imp. meas.] have been collected, or until the Water ceases to dissolve anything 
more. Evaporate the liquor at a temperature not exceeding 160° to a pint [Imp. 
meas.]; then filter through paper, and continue the evaporation to three fluid- 
ounces, or until the sp. gr. of the liquid is 1-200. When cold, add the Spirit gradu- 
ally, constantly stirring. The sp. gr. should be about 1:100.” Br. 

Of these two formulas, the first is decidedly preferable. It is based upon that of 
Mr. Alfred B. Taylor, of Philadelphia. (A. J. P., Jan. 1865.) The British Phar- — 
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macopoeia uses water only as the menstruum, while it adds alcohol to the liquid to 

preserve it. In the U.S. process a mixture of alcohol and glycerin is used as the 

menstruum. Now, it is well known that Peruvian bark cannot be exhausted by 
water alone; and, though by its use as a menstruum the resin and cinchonic red 

are mainly left behind, so also is a considerable proportion of the alkaloids. By 

using alcohol, the U. 8. Pharmacopeeia extracts all the virtues of the bark, though 
it may also take up some of the resin and cinchonic red. Of the British preparation, 

four fluidounces are intended to represent an avoirdupois pound or sixteen ounces of 

the bark; but they certainly fail to do so to an indefinite degree. Of the U.S. 

preparation, one fluidounce represents slightly more than an ounce of the bark, and 
may be relied on, if well prepared, to produce all its effects. The U. S. fluid extract 
of cinchona is a moderately thin, dark reddish brown translucent fluid, of a bitter, 
astringent taste. The dose equivalent to a drachm (3:9 Gm.) of the bark is one 
fluidrachm (3-75 C.c.); and to produce an antiperiodic effect, at least two fluidounces 
(60 C.c.) should be taken between the paroxysms. : 


EXTRACTUM COLCHICI. Br. Extract of Colchicum. 
(EX-TRAC’TUM COL/CHI-CI—k6l'ki-si.) 

Extrait de Colchique, Fr., Zeitlosen-Extrakt, @. 

“Take of Fresh Colchicum Corms, deprived of their coats, seven pounds [avoir. ]. 
Crush the Corms; press out the juice; allow the feculence to subside, and heat the 
clear liquor to 212°; then strain through flannel, and evaporate by a water-bath, at 
a temperature not exceeding 160°, until the extract is of a suitable consistence for 
forming pills.” Br. 

There scarcely seems to be occasion for both this and the following extract. The 
dose is one or two grains (0:065-0-13 Gm.). : 

In Great Britain a preparation called preserved juice of colchicum is given in the 
dose of five minims (0°3 C.c.) or more. It is made by expressing the fresh bulb, 
allowing the juice to stand for forty-eight hours that the feculent matter may sub- 
side, then adding one-quarter of its bulk of alcohol, allowing it again to stand for a 
short period, and ultimately filtering. 


EXTRACTUM COLCHICI RADICIS. U.S. Extract of Colchicum 
Root. 
(EX-TRAC/TUM COL!GHI-CI RA-DI!/CIS—k6I'ki-si.) 

ya Colchici Aceticum, Br.; Extrait de Colchique acétique, Fr.; Zeitlosen Essig- ~ 
extrakt, G. 

“ Colchicum Root, in No. 60 powder, one hundred parts [or sixteen ounces av. | ; 
Acetic Acid, thirty-five parts [or five and a half fluidounces]; Water, a sufficient 
quantity. Mix the Acetic Acid with one hundred and fifty parts [or twenty-three 
fluidounces] of Water, and, having moistened the powder with ji/ty parts [or seven 
and a half fluidounces] of the mixture, pack it moderately in a cylindrical glass 
percolator; then add enough menstruum to saturate the powder and leave a stratum 
above it. When the liquid begins to drop from the percolator, close the lower ori- 
fice, and, having closely covered the percolator, macerate for forty-eight hours. 
Then allow the percolation to proceed, gradually adding, first, the remainder of the 
menstruum, and then Water, until the Colchicum Root is exhausted. Hvaporate 
the percolate, in a porcelain vessel, by means of a water-bath, at a temperature not 
exceeding 80° C. (176° F.), to a pilular consistence.” U.S. 

In the British Pharmacopeeia this extract is directed to be prepared by adding 
siz fluidounces of Acetic Acid (Br.) to the crushed corms before expression, and 
the strained liquor is to be evaporated to the consistence of a soft extract. 

As the fresh colchicum bulb is rarely to be had in this country, the U.S. Phar- 
macopeeia employs the dried bulb; and its process, if properly conducted, will afford 
a very efficient extract. In our opinion it would be preferable to add the whole of 
the menstruum specified, to the powdered colchicum root, and satisfy its tendency 
to swell at once, instead of using the small quantity directed to moisten. The swell- 
ing of the powder will frequently cause an entire stoppage of the percolation and 
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necessitate the repacking of the percolator. Some inconveniences are experienced 
in preparing the extract, according to the London process, from the recent bulb by 
expression, which would seem to render the U.S. process under all circumstances 
preferable. (P. J. Tr., xiii. 62.) 

The use of the acetic acid, in this preparation, is to render more soluble the alka- 
loid upon which the virtues of meadow-saffron are thought to depend. ‘The acetic 
extract of colchicum is highly commended by Sir C. Scudamore, who prefers it made 
by evaporating, to the consistence of honey, a saturated acetic infusion of the dried 
bulb. (Lond. Med. Gazette, Dec. 10, 1841.) The dose of the extract is one or two 
grains (0:065—0'13 Gm.), to be repeated two or three times a day, and increased if 
necessary. 


EXTRACTUM COLCHICI RADICIS FLUIDUM. U.S. Fluid 
Extract of Colchicum Root. 
(EX-TRAC'TUM COL/GHI-CI RA-DI'CIS FLU'I-DUM.) 

Extrait liquide de Bulbe de Colchique, F’r.; Fliissiges Zeitlosenknollen-Extrakt, G. 

“ Colchicum Root, in No. 60 powder, one hundred grammes [or fifty ounces av.] ; 
Alcohol, Water, each, a sufficient quantity, To make one hundred cubic centimeters 
for three pints]. Mix two parts [or four and a half pints] of Alcohol with one 
part [or two pints] of Water, and, having moistened the powder with thirty-five 
grammes [or twenty fluidounces] of the mixture, pack it moderately in a cylindri- 
cal percolator; then add enough of the menstruum to saturate the powder and leave 
a stratum above it. When the liquid begins to drop from the percolator, close the 
lower orifice, and, having closely covered the percolator, macerate for forty-eight 
hours. Then allow the percolation to proceed, gradually adding menstruum, until 
the Colchicum Root is exhausted. Reserve the first evghty-five cubie centimeters 
[or forty fluidounces] of the percolate, and evaporate the remainder to a soft ex- 
tract; dissolve this in the reserved portion, and add enough menstruum to make 
the*Fluid Extract measure one hundred cubic centimeters [or three pints].” U.N. 

This fluid extract is not essentially different from that formerly officinal. The 
principal difference is in the disuse of glycerin, which solvent there is certainly no— 
advantage in retaining. The present menstruum will thoroughly exhaust the root, 
and this fluid extract is now a good preparation. It is of a reddish brown color 
and bitter taste. The dose is from two to eight minims (0:12-0°5 C.c.). 


EXTRACTUM COLCHICI SEMINIS FLUIDUM. U.S. Fluid 
Extract of Colchicum Seed. 
(EX-TRAC’/TUM COL'/CHI-CI SEM'I-NIS FLU/I-DUM.) 

Extrait liquide de Semences de Colchique, F’r.; Fliissiges Zeitlosensamen-Extrakt, G. 

“ Colchicum Seed, in No. 30 powder, one hundred grammes [or fifty ounces av. | ; 
Alcohol, Water, each, @ sufficient quantity, To make one hundred cubic centimeters 
[or three pints]. Mix two parts [or four and a half pints] of Alcohol with one 
part [or two pints] of Water, and, having moistened the powder with thirty grammes 
[or seventeen fluidounces] of the mixture, pack it firmly in a cylindrical percolator, 
then add enough menstruum to saturate the powder and leave a stratum above it. 
When the liquid begins to drop from the percolator, close the lower orifice, and, 
having closely covered the percolator, macerate for forty-eight hours. Then allow 
the percolation to proceed, gradually adding menstruum, until the Colchicum Seed 
is exhausted. Reserve the first eighty-five cubic centimeters [or forty fluidounces ] 
of the percolate, and evaporate the remainder to a soft extract; dissolve this in the 
reserved portion, and add enough menstruum to make the Fluid Extract measure 
one hundred cubic centimeters [or three pints].” U.S. 

The use of glycerin in this fluid extract (U.S. P. 1870) was even more objec- 
tionable than in that of the root, as the fixed oil contained in the seeds was always 
thrown out of solution, and was usually found floating on the fluid extract, rendering 
the preparation unsightly. lL. IL. Morris (A. J. P., 1881, p. 7) believes that it is 
unnecessary to grind the colchicum seeds, and that if the whole seeds are digested 
with diluted alcohol at 80° C. (176 F.) the colchicine is easily extracted. 
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Considering that we had one tincture, two wines, and two extracts of Colchicum, 
all efficient preparations requiring small doses, these additions to our pharmacy 
might have been spared, unless some peculiar advantage could have been gained 
from them. They are, however, well made, and no doubt concentrate the virtues 
of colchicum, and have a limited use. The dose is from two to eight minims 


(0-12-05 C.c.). 
EXTRACTUM COLOCYNTHIDIS. U.S. Extract of Colocynth. 


(EX-TRAC/TUM COL-0-CYN’THI-DIS.) 

Extrait de Coloquinte, F.; Koloquinten-Extrakt, G. 

“Colocynth, dried and freed from the seeds, one hundred parts [or sixteen ounces « 
av.]; Diluted Alcohol, a sufficient quantity. Reduce the Colocynth to a coarse pow- 
der by grinding or bruising, macerate it in two hundred and fifty parts [or forty- 
one fluidounces] of Diluted Alcohol for four days, with occasional stirring; then 
express strongly, and strain through flannel. Pack the residue, previously broken 
up with the hands, firmly in a cylindrical percolator, cover it with the strainer, and 
gradually pour Diluted Alcohol upon it until the tincture and expressed liquid, 
mixed together, weigh jive hundred parts [or measure five pints]. Having recovered 
from the mixture ¢hree hundred parts [or three and a half pints] of Alcohol by 
distillation, evaporate the residue to dryness, by means of a water-bath. Lastly, 
reduce the dry mass to powder. Extract of Colocynth should be kept in well- 
stopped bottles.” U.S. ; 

Colocynth should be deprived of its seeds, as directed by the U. 8. Pharmacopeeia, 
before being submitted to the action of the menstruum. Dr. Duncan found half a 
pound of colocynth to contain 2770 grains of seeds, which, boiled by themselves, 
yielded almost nothing to water. Dr. Squibb found selected fruits to yield from 
25'8 to 34 per cent. of medullary part; and this, when well exhausted by diluted 
alcohol, to yield 60:7 to 60-8 per cent. of dry extract; while from the whole fruit, 
including pulp and seeds, from 15°69 to 20°6 per cent. was obtained, according to 
the degree of dryness. (A.-/. P., 1857, p. 98.) Boiling water extracts so much 
pectic acid and mucilage from colocynth, that the decoction or hot infusion gelati- 
nizes on cooling; and the extract made by means of it is loaded with inert matter, 
and, besides, is apt to become mouldy, or so tough and hard as to resist trituration 
and formation into pills. Hence the London College, following in this respect the 
French Codex, directed, in the last edition of its Pharmacopeeia, maceration with 
cold water; but diluted alcohol has been found to be a much better menstruum, and 
has been adopted in the U.S. process; while in the British Pharmacopeeia the 
simple extract has been discarded altogether. The chief, if not exclusive, use of 
the alcoholic extract is in the preparation of the compound extract. 

Off. Prep. Extractum Colocynthidis Compositum, U.S. 


EXTRACTUM COLOCYNTHIDIS COMPOSITUM. U.S. 
| Compound Extract of Colocynth. 
(EX-TRAC'TUM COL-0-CYN/THI-DIS COM-POs/I-TUM.) 

Extrait de Coloquinte composé, F'r.; Zusammengesetztes Koloquinten-Extrakt, @. 

“ Extract of Colocynth, sixteen parts [or eight ounces av.]; Aloes, fifty parts 
for twenty-five ounces av.]; Cardamom, in No. 60 powder, six parts [or three 
ounces av.]; Resin of Scammony, in fine powder, fourteen parts [or seven ounces 
av.]; Soap, dried and in coarse powder, fourteen parts [or seven ounces av.]; Al- 
cohol, ten parts [or six fluidounces]. Heat the Aloes, on a water-bath, until it is 
completely melted; then add the Alcohol, and, having stirred the mixture thor- 
oughly, strain it through a fine sieve, which has just been dipped into boiling water. 
To the strained mixture, contained in a suitable vessel, add the Soap, Extract of 
Colocynth, and Resin of Scammony, and heat the mixture at a temperature not ex- 
ceeding 120° C. (248° F.), until it is perfectly homogeneous, and a thread taken 
from the mass becomes brittle when cool. Then withdraw the heat, thoroughly 
incorporate the Cardamom with the mixture, and cover the vessel until the contents 
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are cold. Finally, reduce the product to a fine powder. Compound Extract of 
Colocynth should be kept in well-stopped bottles.’ U.S. 

“Take of Colocynth Pulp siz ounces ; Extract of Socotrine Aloes twelve ounces ; 
Resin of Scammony four ounces ; Hard Soap, in powder, three ounces ; Cardamom 
Seeds, in fine powder, one ounce; Proof Spirit one gallon [Imperial measure]. 
Macerate the Colocynth in the Spirit for four days; press out the tincture, and distil 
off the Spirit; then add the Aloes, Scammony, and Soap, and evaporate by a water- 
bath until the extract is of a suitable consistence for forming pills, adding the Carda- 
moms towards the end of the process.” 5r. The ounce employed in this process is 
the avoirdupois. 

The U.S. formula of 1870 differed from that of 1850, in taking the extract of 
colocynth already prepared, instead of directing its preparation from the colocynth, 
and in substituting resin of scammony for the scammony itself. This provision 
insures uniformity of result so far as the colocynth is concerned; whereas by the 
old formula this was impossible, owing to the variable quality of the colocynth em- 
ployed, unless an unusual amount of care was taken in its selection. The second 
change contributes to the same result of uniformity ; because the resin of scammony 
is very nearly of equable strength, while scammony is notoriously otherwise; and it 
has the additional advantage of yielding a stronger extract, as the resin is much more 
energetic in an equal dose than the crude drug as ordinarily found in the market. 
The object of the soap in this formula is to improve the consistence of the mass, 
which, when hardened by time, it renders more soluble in the liquors of the stomach. 
It may possibly also serve the purpose of qualifying the action of the aloes. In the 
U.S. process the extract is in the form of powder, which is very convenient for 
admixture with other substances; while, if given uncombined, it may be readily 
made into pills by suitable additions. The alternative of using the scammony or its 
resin, in the first British formula, which appeared to us very objectionable, has been 
abandoned in the present edition, and the resin only directed. It was objected to 
the U. 8. compound extract of 1860, that it is apt to gripe in consequence of de- 
ficiency in the proportion of the aromatic ingredient, and the addition of some aro- 
matic oil, as oil of cloves, was recommended ; but this was remedied in the revision 
of 1870 by increasing the proportion of cardamom. The plan of having the powders: 
simply mixed is liable to the objection, that the mixture is not apt to be so thoroughly 
effected as to obtain a uniform result ; and hence the present Pharmacopoeia adopted 
Dr. Squibb’s suggestion, to melt together all the ingredients unpowdered, except the 
cardamom, add a little alcohol, and, when the mixture is thoroughly made, to stir in 
the powdered aromatic, and finally to reduce the whole to a fine powder. The active 
principle of the cardamom (the volatile oil) is thus not dissipated, but absorbed by the 
other ingredients, and one of the objections to the British process is avoided—.e., the 
necessity for directing cardamom in fine powder. The previous desiccation of the car- 
damom, a requisite if a fine powder is desired, being very wasteful of the volatile oil. 

This extract is an energetic and safe cathartic, possessing the activity of its three 
purgative ingredients, with comparatively little of the drastic character of the colo- 
cynth and scammony. It may be still further and advantageously modified by com- 
bination with rhubarb, jalap, calomel, ete., with one or more of which it is often 
united in prescription. In such combination it is much employed whenever an ac- 
tive cathartic is desirable, particularly in the commencement of fevers and febrile 
complaints, in congestion of the liver or portal system, and in obstinate constipation. 
In small doses it is an excellent laxative in that state of habitual costiveness, de- 
pending on a want of the due irritability of the bowels, which often occurs in old 
people. The dose is from five to thirty grains (0-33-1:95 Gm.), according to the 
effect to be produced, and the susceptibility of the bowels. A very eligible combi- 
nation is the compound cathartic pill of the U.S. Pharmacopeia. We are informed 
that much of the extract sold in this country is made with inferior sceammony and 
aloes, and an insufficient proportion of colocynth, so that it is comparatively inert. 
Compound extract of colocynth should be looked on with suspicion when cheap, and 
the pharmacist should always prepare it for himself. 

Off. Prep. Pilulze Catharticae Composite, U.S. 
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EXTRACTUM CONII. Br. Extract of Hemlock. 
(EX-TRAC/TUM CQ-NI'I.) 

Extract of Hemlock; Extrait de Cigué, F.; Schierlings-Extrakt, G. 

Owing to the great variability in the quality of this extract, it was very properly 
abandoned in the last revision of the U.S. Pharmacopoeia in favor of the abstract 
or an alcoholic extract of conium fruit. (See next article.) 

The directions of the British Pharmacopceia for this extract are precisely the 
same as those for the extract of aconite, the fresh leaves and young branches of 
conium being used. 

The most important point in the preparation of this extract is to evaporate the 
Juice without an undue degree of heat. At a temperature of 100° C. (212° F.),. 
or upwards, its active principle undergoes rapid decomposition, being converted into 
resinous matter and ammonia. This is detected by the operator by the ammoniacal 
odor mixed with that which is peculiar to the plant. The juice always to a certain 
extent undergoes this decomposition when evaporated over a fire, and is not exempt 
from it even when the heat is regulated by a water-bath. Hence the propriety of 
the directions in the British Pharmacopceia. An excellent plan in the evaporation 
is to conduct it first in a vacuum, and afterwards in shallow vessels with a current 
of air at common temperatures. By the direction to heat the juice to the boiling 
point, or 93°3° C. (200° F.) (Br.), and then to filter, whereby the inert albumen 
is coagulated, and, with the equally inert chlorophyll and vegetable fibre, is sepa- 
rated from the liquid before evaporation, the extract is procured in a more concen- 
trated state, and, besides, deprived of substances which might favor its decomposi- 
tion. Long-continued exposure to the air is productive of the same result as too 
much heat, so that old extracts are frequently destitute of activity. (Journ. de 
Pharm., xxii. 416.) No one of the extracts is more variable in its qualities than 
this. The season at which the herb is collected, the place and circumstances of its 
growth, the method of preparing the extract, are all points of importance, and are 
all too frequently neglected. (See Conii Folia.) In this country the process has 
often been carelessly conducted; and large quantities of an extract, prepared by 
boiling the plant in water and evaporating the decoction, have been sold as the 
genuine drug. The apothecary should always prepare the extract himself, or pro- 
cure it from persons in whom he can have confidence. That imported from London 
has usually been considered the best ; but the new officinal Abstract made from the 
fruit or seed is greatly to be preferred. It is not improbable that, as suggested by 
Professor Procter, the addition of a portion of acetic acid to the juice, before 
evaporation, might tend to fix the conine, and enable it better to resist the influence 
of heat, than in its native combination. The activity of any specimen of the ex- 
tract may be in some measure judged of by rubbing it with potassa, which, disen- 
gaging the conine and rendering it volatile, gives rise to the peculiar mouse-like 
odor of that principle. If no odor be evolved under these circumstances, the extract 
may be deemed inert. 

The extract of hemlock prepared without separating the chlorophyll has a fresh 
olive or green color. It should have a strong narcotic, somewhat fetid odor, and a 
bitterish saline taste. According to Brande, from three to five pounds are obtained 
from one ewt. of the leaves. M. Recluz got rather more than an ounce from sixteen 
ounces. Of the medical properties and application of this extract, we have spoken 
under the head of Conium. The dose is two grains (0:13 Gm.), two, three, or four 
times a day, to be gradually increased till evidences of its action upon the system 
are afforded. It may be administered in pill or solution, 

Off. Prep. Pilula Conii Composita, Br.; Vapor Comiz, Br. 


EXTRACTUM CONIIT ALCOHOLICUM. U.S. Alcoholic Extract 
of Conium. 
(EX-TRAC’/TUM COQ-NI/I AL-CO-HOL'I-CUM.) 
‘ ae rolic Extract of Hemlock; Extrait alcoolique de Cigué, F’r.; Spiritudses Schierlings-Ex- 
rakt, G. 


“Conium (Fruit), in No. 40 powder, one hundred parts [or sixteen ounces av. ] ; 
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Diluted Hydrochloric Acid, three parts [or three fluidrachms]; Glycerin, Diluted 
Alcohol, each, a sufficient quantity. Moisten the powder with thirty parts [four and 
a half fluidounces| of Diluted Alcohol, and pack it firmly in a cylindrical percola- 
tor; then add enough Diluted Alcohol to saturate the powder and leave a stratum 
above it. When the liquid begins to drop from the percolator, close the lower ori- 
fice, and, having closely covered the percolator, macerate for forty-eight hours. 
Then allow the percolation to proceed, gradually adding Diluted Alcohol, until three 
hundred parts [three pints] of tincture are obtained, or until the Conium is ex- 
hausted. Reserve the first ninety parts [or fourteen fluidounces] of the percolate, 
add the Diluted Hydrochloric Acid to the remainder, and evaporate it at a temper- 
ature not exceeding 50° ©. (122° F-.), to ¢en parts [or one and a half fluidounces] ; 
mix this with the reserved portion, in a porcelain capsule, and evaporate at or below 
the before-mentioned temperature, to a pilular consistence. Lastly, weigh the Ex- 
tract, and thoroughly incorporate with it, while still warm, five per cent. of Glyce- 
‘Liesl EROS 

This preparation is not identical with the preparation formerly officinal under the 
above title, the very important change of substituting the fruit for the leaves hav- 
ing been made. As the preparation has thus been made considerably stronger, it is 
our opinion that the word “ Fructus” should have been inserted in the title to draw 
attention to this fact. In the event of accident, the Committee of Revision might 
properly be severely censured. The change itself is undoubtedly a good one, and 
the improvement was needed; if carefully made, the extract is now reliable. The 
addition of hydrochloric acid is an important one, as the volatile alkaloid is there- 
by rendered more stable by being in combination. The dose to begin with is one- 
half to one grain (0:03-0:065 Gm.), to be increased if necessary. 


EXTRACTUM CONIT FLUIDUM. U.S. Fluid Ectract of Coniun. 
(EX-TRAC/TUM COQ-NI/I FLU/I-DUM.) 

Extractum Conii Frfiictus Fluidum, UV. S. 1870; Fluid Extract of Conium Seed; Extrait 
liquide de Fruit de Cigué, Fr.; Fliissiges Schierlingsfrucht-Extrakt, G@. 

“ Conium (Fruit), in No. 40 powder, one hundred grammes [or fifty ounces av. ]; 
Diluted Hydrochloric Acid, three grammes [or one and a half fluidounces]; Diluted 
Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Moisten the powder with thirty grammes [or fifteen and a half fluidounces] of Di- 
luted Alcohol, and pack it firmly in a cylindrical percolator; then add enough Di- 
luted Alcohol to saturate the powder and leave a stratum above it. When the liquid 
begins to drop from the percolator, close the lower orifice, and, having closely covered 
the percolator, macerate for forty-eight hours. Then allow the percolation to proceed, 
gradually adding Diluted Alcohol, until the Conium is exhausted. Reserve the first 
ninety cubic centimeters [or forty-three fluidounces] of the percolate, and, having 
added the Diluted Hydrochloric Acid to the remainder, evaporate it, at a tempera- 
ture not exceeding 50° C. (122° F.), toa soft extract; dissolve this in the reserved 
portion, and add enough Diluted Alcohol to make the Fluid Extract measure one 
hundred cubic centimeters [or three pints].”” U. S. 

The fluid extract of conium of the U. 8. Pharmacopeeia of 1860 was prepared 
from the leaves, and was, therefore, of necessity a very uncertain, if not for the most 
part inert, preparation. The alkaloid conine is contained in very unequal proportions 
in the fresh leaves, and is so very volatile and destructible that in the dried leaves 
it may be altogether wanting. Dr. Wm. Manlius Smith (A.J. P., xl. 459), as the 
result of an elaborate investigation, found that the immature fruits of conium are 
not only richer in the alkaloids than are the leaves, but are less variable in the pro- 
portion they contain, and have the conine in them in such form that drying does not 
dissipate it. The superiority of the fluid extract of conium seed over the same prep- 
aration of the leaves was shown by Dr. Smith, and has been since abundantly con- 
firmed by experience. The revisers of the Pharmacopceia of 1870 acted very wisely 
in abandoning the old for the new preparation. The reservation of the first tincture 
is Important, because it probably contains all or nearly all of the active principle, so 
that little or none of this is lost during the evaporation. In the present formula, a 
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still greater improvement was made by abandoning glycerin as a portion of the offi- 
cinal menstruum. The present fluid extract is a brownish green dark liquid havine 
the mouse-urine odor and emitting a still stronger conium smell on the addition of 
potassa ; any sample which fails to do this should be rejected as wanting in the ‘al- 
kaloid. Dr. Smith found sixteen minims (1 C.c.) of a fluid extract of the seed 
prepared by Dr. Squibb to produce violent symptoms. Dr. L. Wheeler, however, 
took thirty minims (1:9 C.c.) without experiencing any result. (Boston Med. and 
Surg. Journ., June, 1870.) Dangerous results have followed from the adminis- 
tration of much smaller doses, and it would seem hardly safe to commence with a 
dose of more than five minims (0-3 C.c.), to be increased until a feeling of general 
weakness or some other manifest effect is produced. 


EXTRACTUM CORNUS FLUIDUM. U.S. Fluid Extract of Cornus. 
(EX-TRAC’/TUM COR/NUS FLU/I-DUM.) 

Extractum Cornfis Floridw Fluidum, U. 8.1870; Fluid Extract of Dogwood; Extrait liquide 
de Cornouiller 4 grandes Fleurs, F’r.; Fliissiges Kornelrinden-Extrakt, G. 

“Cornus, in No. 60 powder, one hundred grammes [or fifty ounces av.]; Glycerin, 
twenty grammes [or seven and a half fluidounces]; Diluted Alcohol, a sufficient 
quantity, To make one hundred cubic centimeters [or three pints]. Mix the Gly- 
cerin with eighty grammes [or forty-one fluidounces] of Diluted Alcohol. Moisten 
the powder with thirty grammes [or fifteen fluidounces] of the mixture, and pack it 
firmly in a cylindrical percolator ; then add enough of the menstruum to saturate the 
powder and leave a stratum above it. When the liquid begins to drop from the 
percolator, close the lower orifice, and, having closely covered the percolator, macer- 
ate for forty-eight hours. ‘Then allow the percolation to proceed, gradually adding, 
first, the remainder of the menstruum, and afterward, Diluted Alcohol, until the 
Cornus is exhausted. Reserve the first eighty-five cubic centimeters [or forty fluid- 
ounces] of the percolate, and evaporate the remainder to a soft extract ; dissolve 
this in the reserved portion, and add enough Diluted Alcohol to make the Fluid 
Extract measure one hundred cubic centimeters [or three pints].” U. S. 

This preparation was improved at the late revision by greatly reducing the pro- 
portion of glycerin in the menstruum ; the fluid extract, without doubt, represents 
whatever virtues the crude drug may contain, but it was scarcely worth introduction 
into the Pharmacopeia. The dose is half a fluidrachm (1:9 C.c.). 


EXTRACTUM CUBEBZ FLUIDUM. U.S. Fluid Ectract of Cubeb. 
(EX-TRAC/TUM CU-BE/BH FLU/I-DUM.) 

Extrait liquide de Cubébe, Fr.; Fliissiges Cubeben-Extrakt, G. 

“Cubeb, in No. 60 powder, one hundred grammes {or fifty ounces av.] ; Alcohol, 
a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Moisten the powder with twenty-five grammes [or fourteen and a half fluidounces] 
of Alcohol, and pack it firmly in a cylindrical percolator ; then add enough Alcohol 
to saturate the powder and leave a stratum above it. When the liquid begins to 
drop from the percolator, close the lower orifice, and, having closely covered the 
percolator, macerate for forty-eight hours. Then allow the percolation to proceed, 
gradually adding Alcohol, until the Cubeb is exhausted. Reserve the first ninety 
cubic centimeters [forty-three fluidounces] of the percolate, and evaporate the re- 
mainder to a soft extract; dissolve this in the reserved portion, and add enough 
Alcohol to make the Fluid Extract measure one hundred cubic centimeters Lor three 
pints].” OS. 

Notwithstanding the fact that the oleoresin of cubeb thoroughly represents in a 
concentrated liquid form all of the virtue of this drug, the alcoholic fluid extract 
is a useful preparation ; it permits the administration of cubeb in aqueous or hydro- 
alcoholic mixtsres where the oleoresin would not be admissible except in emulsion. 
It is a dark olive, translucent fluid, with the sensible properties of the drug. It 
may be given in doses of from ten to forty minims (0°6—2°5 C.c.). 
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EXTRACTUM CYPRIPEDIT FLUIDUM. U.S. Fluid Eatract of 
Cypripedium. 
EX-TRAC’TUM CYP-RI-PE’DI-I FLU/I-DUM.) 

Extrait liquide de Cypripéde jaune, Fr.; Fliissiges Gelbfrauenschuh-Extrakt, @. 

“Oypripedium, in No. 60 powder, one hundred grammes [or fifty ounces av. ] ; 
Alcohol a sufficient quantity, To make one hundred cubic centimeters [or three 
pints]. Moisten the powder with thirty-five grammes [or twenty fluidounces] of 
Alcohol, and pack it firmly in a cylindrical percolator ; then add enough Alcohol to — 
saturate the powder and leave the stratum above it. When the liquid begins to 
drop from the percolator, close the lower orifice, and, having closely covered the 
percolator, macerate for forty-eight hours. Then allow the percolation to proceed, 
gradually adding Alcohol, until the Cypripedium is exhausted. Reserve the first 
eighty-five cubic centimeters [or forty fluidounces] of the percolate, and evaporate 
the remainder to asoft extract; dissolve this in the reserved portion, and add enough 
Alcohol to make the Fluid Extract measure one hundred cubic centimeters [or 
three pints].” U.S. 

This is one of the new officinal fluid extracts; it well represents the drug, 
although its use is at present very limited. It is very dark reddish brown in color, 
and may be given in doses of fifteen minims (0-9 C.c.). 


EXTRACTUM DIGITALIS, U.S. £xtract of Digitahs. 
(EX-TRAC'TUM DIG-I-TA/LIS.) 

Extrait alcoolique de Digitale, /r.; Fingerhut-Extrakt, @. 

“ Digitalis, recently dried and in No. 60 powder, one hundred parts [or sixteen 
ounces av.]; Alcohol, two hundred parts [or two and a quarter pints]; Water, one 
hundred parts [or one pint]; Glycerin, Diluted Alcohol, each, a sufficient quantity. 
Mix the Alcohol and Water, and, having moistened the powder with forty parts 
[or six fluidounces] of the mixture, pack it firmly in a cylindrical percolator; then 
add enough of the menstruum to saturate the powder and leave a stratum above it. 
When the liquid begins to drop from the percolator, close the lower orifice, and, 
having closely covered the percolator, macerate for forty-eight hours. Then ailow 
the percolation to proceed, gradually adding, first, the remainder of the menstruum, 
and then, Diluted Alcohol, until three hundred parts [or three pints] of tincture 
are obtained, or the Digitalis is exhausted. By means of a water-bath, distil off . 
the alcohol from the tincture, and, having placed the residue in a porcelain capsule, 
evaporate it on a water-bath, to a pilular consistence. Lastly, weigh the Extract, 
and thoroughly incorporate with it, while still warm, five per cent. of Glycerin.” U.S. 

This was a new officinal of the U.S. Pharmacopeeia of 1860, though less needed 
than many others ; because the dose of digitalis itself is small, and nothing is gained 
on the point of equability of strength, as the really active part of digitalis con- 
stitutes but a small proportion even of the extract, and might be altogether wanting 
without observably affecting the bulk. The same caution is used, in preparing this 
extract, against the injurious effects of heat as in the instance of the extract of 
conium. The extract now officinal does not differ essentially from that of U.S. P. 
1870, with this exception, that instead of percolating first with alcohol and then with 
diluted alcohol, a menstruum of two parts alcohol and one part water is now used, 
finishing with diluted alcohol. The alcoholic extract of digitalis contains all the 
virtues and may be used for all the purposes of the powdered leaves. According 
to Messrs. Vielguth and Nentwich, the amount of alcoholic extract obtained from 
dried digitalis by cold displacement is 27-1 per cent. (See A.J. P., May, 1859, p. 
237.) The dose, therefore, of this extract to begin with should not exceed one- 
fourth of a grain ((016 Gm.). 


EXTRACTUM DIGITALIS FLUIDUM. U.S. Fluid Extract of 
Digitalis. 
(EX-TRAOC'/TUM DIG-I-TA'/LIS FLU'I-DUM.) 
Extrait liquide de Digitale, Fr.; Fliissiges Fingerhut-Extrakt, @. 
“ Digitalis, recently dried and in No. 60 powder, one hundred grammes [or fifty 
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ounces av.]; Alcohol, Water, each, a sufficient quantity, To make one hundred cubic 
centimeters [or three pints]. Mix three parts [or three and’a half pints] of Alco- 
hol with one part [or one pint] of Water, and, having moistened the powder with 
thirty-five grammes [or twenty fluidounces] of the mixture, pack it firmly in a 
cylindrical percolator ; then add enough of the menstruum to saturate the powder 
and leave a stratum above it. When the liquid begins to drop from the percolator, 
close the lower orifice, and, having closely covered the percolator, macerate for forty- 
eight hours. Then allow the percolation to proceed, gradually adding menstruum, 
until the Digitalis is exhausted. Meserve the first eighty-five cubic centimeters [or 
forty fluidounces] of the percolate, and evaporate the remainder to a soft extract ; 
dissolve this in the reserved portion, and add enough menstruum to make the Fluid 
Extract measure one hundred cubic centimeters [or three pints].” U.S. 

Glycerin was abandoned at the last revision, and there certainly was no necessity 
for its use. ‘This fluid extract is dark, greenish black in color, and represents the 
drug thoroughly. The dose is one to two minims (0°06-0:12 C.c.). 


EXTRACTUM DULCAMARZ FLUIDUM. U.S. Fluid Extract 


of Dulcamara. 
EX-TRAC/TUM DUL-CA-MA/RH FLU'I-DUM.) 

Extrait liquide de Douce-Amére, F.; Fliissiges Bittersiiss-Extrakt, G. 

“Dulcamara, in No. 60 powder, one hundred grammes [or fifty ounces av.]; Di- 
luted Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three 
pints]. Moisten the powder with forty grammes [twenty fluidounces] of Diluted 
Alcohol, and pack it firmly in a cylindrical percolator; then add enough Diluted 
Alcohol to saturate the powder and leave a stratum above it. When the liquid 
begins to drop from the percolator, close the lower orifice, and, having closely cov- 
ered the percolator, macerate for forty-eight hours. Then allow the percolation to 
proceed, gradually adding Diluted Alcohol, until the Dulcamara is exhausted. Re- 
serve the first eighty cubic centimeters [or thirty-eight fluidounces] of the percolate, 
and evaporate the remainder to a soft extract ; dissolve this in the reserved portion, 
and add enough Diluted Alcohol to make the Fluid Extract measure one hundred 
cubic centimeters [or three pints].” U.S. 

The present formula differs from that of U. 8. P. 1870 in the absence of glycerin. 
This fluid extract is a rather thick, dark brown liquid. The dose is from thirty 
minims to a fluidrachm (1:9-3-75 C.c.), three or four times a day, gradually in- 
creased if necessary. 


EXTRACTUM ERGOTA. U.S. Extract of Ergot. 
(EX-TRAC/TUM ER-GO'TZ.) 

Extrait de Seigle ergoté, /r.; Mutterkornextrakt, @. 

“Fluid Extract of Ergot, five hundred parts [or sixteen ounces av.], To make 
one hundred parts [or three ounces and eighty-eight grains av.]. _Hvaporate the 
Fluid Extract of Ergot in a porcelain capsule, by means of a water-bath, at a tem- 
perature not exceeding 50° C. (122° F.), constantly stirring, until it is reduced to 
one hundred parts [or three ounces and eighty-eight grains av.].”” U.S. 

This is a new officinal and a valuable addition to the list of extracts. It originated 
with Dr. E. R. Squibb, who, becoming dissatisfied with the so-called ergotins of the 
market, devised this simple process. (Proc. A. P. A., 1873, p. 644.) The present 
preparation leaves little to be desired. The original formula made an extract 
slightly weaker; it was one-sixth of the weight of the fluid extract, instead of one- 
fifth, as it is now in the officinal formula; the acid present in the fluid extract was 
acetic, instead of hydrochloric as at present: these changes are, however, trifling. 
One of the great advantages of this extract is its adaptability for use in the hypo- 
dermic injection of ergot ; all that is necessary is to dissolve it in five times its weight 
of water, to bring the whole to the original volume of fluid extract, and filter. It is 
also well adapted for suppositories, and has been applied topically to the os uteri, the 
desired dose being put on a dossil of absorbent cotton. (See Hrgota.) Internally it 

39 
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is best given in gelatin capsules ; although it may be made into pills, they soon flatten 
and lose their shape, unless combined with some inert powder. The dose is one-fifth 
that of the fluid extract or drug—i.e., five grains to half a drachm. 


EXTRACTUM ERGOTZ FLUIDUM. U.S. Fluid Extract of Ergot. 
(EX-TRAC'/TUM ER-GO/TH FLU’I-DUM.) 


Extractum Ergote Liquidum, 2r.; Liquid Extract of Ergot; Extrait liquide de Seigle 
ergoté, Fr.; Fliissiges Mutterkornextrakt, @. 

“Ergot, recently ground and in No. 60 powder, one hundred grammes [or fitty 
ounces av.]; Diluted Hydrochloric Acid, six grammes [or.three fluidounces]; Al- 
cohol, Water, each, a sufficient quantity, To make one hundred cubic ceutimeters 
[or three pints]. Mix three parts [or two and a half pints] of Alcohol with four 
parts [or two and three-quarter pints] of Water, and, having moistened the powder 
with thirty grammes [or fifteen and a half fluidounces] of the mixture, pack it 
firmly in a cylindrical percolator ; then add enough of the menstruum to saturate 
the powder and leave a stratum above it. When the liquid begins to drop from 
the percolator, close the lower orifice,(‘and, having closely covered the percolator, 
macerate for forty-eight hours. Then allow the percolation to proceed, gradually 
adding menstruum, until the Ergot is exhausted. Reserve the first eighty-five cubic 
centimeters [or forty fluidounces] of the percolate, and, having added the Diluted 
Hydrochloric Acid to the remainder, evaporate to a soft extract ; dissolve this in the 
;eserved portion, and add enough menstruum to make the Fluid Extract measure 
one hundred cubic centimeters [or three pints].” U.S. 

“Take of Hrgot, in coarse powder, one pound [avoirdupois]; Ether one pint 
[Imperial measure], or a sufficiency ; Distilled Water three pints and a half [Imp. 
meas.]; Rectified Spirit ecght jluidounces. Shake the Ether in a bottle with half 
a pint [Imp. meas.] of the Water, and after separation decant the Ether. Place 
the Ergot in a percolator, and free it from its oil by passing the washed Ether 
slowly through it. Remove the mare, and digest it in three pints [Imp. meas. ] of 
the Water at 160° for twelve hours. Press out, strain, and evaporate the liquor, 
by the heat of a water-bath, to nine fluidounces ; when cold, add the Spirit. Allow 
it to stand for an hour to coagulate, then filter. The product should measure sixteen 
fluidounces.” Br. 

This fluid extract was first suggested by Mr. Jos. Laidley, of Richmond, Va. ; 
but the process has since been much modified. The improvement first suggested 
by Prof. Procter, of adding an acid to the menstruum to fix the alkaloids, and the 
selection of the proper menstruum, placed this important preparation at once on a 
permanent footing; and his original formula, published in 1857, and made officinal 
in 1860, is now practically adopted in 1880, notwithstanding the numerous changes 
of views concerning the active constituents of ergot. Practical experience has shown 
that it is not only a reliable, but, if carefully made, a permanent preparation. The use 
of glycerin in the menstruum is of no benefit whatever, and it would render the fluid 
extract unfit for use as a basis for the extract now officinal ; as an addition, diluted 
hydrochloric probably answers as well as acetic acid for fixing alkaloids, although, 
if Dragendorff’s researches were thoroughly accepted, there would seem to be no 
need of it, as the alkaloids are not now believed to be the active principles. (See Hr- 
gota.) Diluted alcohol dissolves all the active matter of ergot, leaving its oil behind, 
and the tincture first obtained, holding most of the active principles, is reserved 
without concentration. In the British process, the first step is to dissolve out the 
oil with ether previously deprived of alcohol by washing with water; because ordi- 
nary ether, in consequence of the alcohol it contains, dissolves a portion of the active 
matter along with the oil. The remainder of the process consists simply in forming 
an infusion with the residue of the ergot by digesting it with water, and then adding 
the spirit to preserve it. Why the ether should be used to dissolve out the oil it 
is difficult to understand, when it is considered that, if this menstruum were not em- 
ployed, the oil would remain undisturbed in the ergot. It is also stated that when 
macerated in water of the temperature directed the ergot swells up into a sort of 


PART I. Ketractum Hucalypti Fluidum. ' 611 


colloid mass, making straining very difficult, and the substitution of a large amount 
of cold water has been proposed. 

The U.S. fluid extract of ergot is a clear, very dark reddish brown liquid, having 
the taste of ergot, but without its fishy odor, owing to the fixation of the trimethy- 
lamine, upon which that odor depends. On the addition, however, of solution of 
potassa, the odor is strongly developed, and the alkaloid escapes so largely that, if 
hydrochloric acid be held near it, a cloud of trimethylamine chloride will be perceived. 
This may be considered as a good test of the efficiency of the preparation; for, though 
the virtues of ergot do not depend on its volatile alkaloid, yet, if this be retained in 
the fluid extract, there can be little doubt that the other more fixed principles will 
be retained also. The preparation is an active one, but in large doses more apt to 
sicken the stomach than is the simple extract. The dose is from half a fluidrachnr 
to half a fluidounce (1°9 to 15 C.c.). 

Of. Prep. Extractum Ergotee. 


EXTRACTUM ERYTHROXYLI FLUIDUM. U.S. Fluid Extract 
of Hrythroxylon. [Fluid Extract of Coca.] 
(EX-TRAC/TUM ER-Y-THROX!/Y-LI FLU/I-DUM.) 

Extrait liquide de Coca, F’r.; Fliissiges Cocablitter-Extrakt, G. 

“ Hrythroxylon, in No. 40 powder, one hundred grammes [or fifty ounces av. ]; 
Diluted Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or 
three pints]. Moisten the powder with forty-five grammes [or twenty-three and a 
half fluidounces] of Diluted Alcohol, and pack it firmly in a cylindrical percolator ; 
then add enough Diluted Alcohol to saturate the powder and leave a stratum above 
it. When the liquid begins to drop from the percolator, close the lower orifice, and, 
having closely covered the percolator, macerate for forty-eight hours. Then allow 
the percolation to proceed, gradually adding Diluted Alcohol, until the Hrythroxy- 
lon is exhausted. Reserve the first eighty cubic centimeters [or thirty-eight fluid- 
ounces] of the percolate, and evaporate the remainder to a soft extract; dissolve 
this in the reserved portion, and add enough Diluted Alcohol to make the Fluid 
Extract measure one hundred cubic centimeters [or three pints].” U.S. 

This new officinal fluid extract is one of the most useful of the preparations of 
coca. It is of a dark greenish brown color, of an agreeable tea-like taste, but with 
little odor. The dose is from twenty minims to a fluidrachm (1:25-3:75 C.c.). 


EXTRACTUM EUCALYPTI FLUIDUM. U.S. Fluid Extract of 
Hucalyptus. 


- (EX-TRAO'TUM EU-CA-LYP/TI FLU/I-DUM—yi-ka-lip'ti.) 

Extrait liquide d’Eucalyptus, Fr.; Fliissiges Eucalyptus-Extrakt, @. 

“ Hucalyptus, in No. 40 powder, one hundred grammes [or fifty ounces av.]; 
Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three 
pints]. Moisten the powder with thirty-five grammes [or twenty fluidounces] of 
Alcohol, and pack it firmly in a cylindrical percolator ; then add enough Alcohol to 
saturate the powder and leave a stratum above it. When the liquid begins to drop 
from the percolator, close the lower orifice, and, having closely covered the percola- 
tor, macerate for forty-eight hours. Then allow the percolation to proceed, grad- 
ually adding Alcohol until the Eucalyptus is exhausted. Reserve the first eighty- 
five cubie centimeters [or forty fluidounces] of the percolate, and evaporate the 
remainder to a soft extract; dissolve this in the reserved portion, and add enough 
Alcohol to make the Fluid Extract measure one hundred cubic centimeters [or 
three pints].” U.S. 

This is another of the new fluid extracts admitted to the Pharmacopeeia at the 
last revision. It well represents the drug, and is of a dark greenish brown color, 
having the peculiar odor and taste of eucalyptus very strongly developed, but for 
administration is much inferior to the volatile oil. The dose is from five to ten 
minims ((0:3-0'6 C.c.). 
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EXTRACTUM EUONYMI. U.S. Extract of Euonymus. 
(EX-TRAC'FUM EU-ON/ Y-MI—yi-dn'j-mi.) 

Extrait de Fusain, F’r.; Spindelbaum-Extrakt, G. 

“ Kuonymus, in No. 30 powder, one hundred parts [or sixteen ounces av.]; Gly- 
cerin, Diluted Alcohol, each, a sufficient quantity. Moisten the powder with forty 
parts [or six fluidounces] of Diluted Alcohol, and pack it firmly in a cylindrical 
percolator ; then add enough Diluted Alcohol to saturate the powder and leave a 
stratum above it. When the liquid begins to drop from the percolator, close the 
lower orifice, and, having closely covered the percolator, macerate for forty-eight 
hours. Then allow the percolation to proceed, gradually adding Diluted Alcohol, 
until three hundred parts [or three pints | of tincture are obtained, or the Huonymus 
is exhausted. By means of a water-bath distil off the Alcohol from the tincture, 
and, having placed the residue in a porcelain capsule, evaporate it, on a water-bath, 
to a pilular consistence. Lastly, weigh the Extract, and thoroughly incorporate 
with it, while still warm, jive per cent. of Glycerin.” U.S. 

This is a new extract introduced in the U.S. P. 1880, with the view of affording 
to practitioners a convenient method of administering wahoo. The dose is frum 
one to three grains (0:065-0-20 Gm.). 


EXTRACTUM EUPATORII FLUIDUM. U.S. Flwd Eatract of 
Hupatorium. 
(EX-TRAC/TUM EU-PA-TO/RI-I FLU/I-DUM—yi-pa-to're-1.) 

Extrait liquide @’Eupatoire, Fr.; Fliissiges Durchwachsener Wasserhanf-Extrakt, G. 

‘ Kupatorium, in No. 40 powder, one hundred grammes [or fifty ounces av.]; 
Diluted Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or 
three pints]. Moisten the powder with forty grammes [or twenty fluidounces] of 
Diluted Alcohol, and pack it firmly in a cylindrical percolator ; then add enough 
Diluted Alcohol to saturate the powder and leave a stratum above it. When the 
liquid begins to drop from the percolator, close the lower orifice, and, having closely 
covered the percolator, macerate for forty-eight hours. Then allow the percolation 
to proceed, gradually adding Diluted Alcohol, until the Eupatorium is exhausted. 
Reserve the first eighty cubic centimeters [or thirty-eight fluidounces] of the perco- 
late, and evaporate the remainder to a soft extract; dissolve this in the reserved 
portion, and add enough Diluted Alcohol to make the Fluid Extract measure one 
hundred cubic centimeters [or three pints].” U. S. 

This new officinal fluid extract will have but a limited use, although it well repre- 
sents the drug, since boneset is chiefly employed in domestic medicine. It is of a 


dark greenish brown color, and the dose may be stated as from twenty minims to a 
fluidrachm (1:25-3°75 C.c.). 


EXTRACTUM FILICIS LIQUIDUM. Br. Liquid Extract of Fern. 
(EX-TRAC/TUM FIL’I-cis LIQ’UI-DUM—lik! we-dim.) 


This, being properly an oleoresin, will be considered under the head of the Oleo- 
resinee, to which the reader is referred. 


EXTRACTUM FRANGULZ FLUIDUM. U.S. Fluid Eetract of 
frangula. 
(EX-TRAO/TUM FRAN/GU-LE FLU'I-DUM.) 
Extrait liquide de Bourdaine, Fr.; Fliissiges Faulbaumrinde-Extrakt, G. 
‘ Frangula, in No. 40 powder, one hundred grammes [or fifty ounces av.]; Alco- 
hol, Water, each, a sufficient quantity, To make one hundred cubic centimeters [or 
three pints]. Mix one part [or two and a quarter pints] of Alcohol with two parts 
[or four pints] of Water, and, having moistened the powder with thirty-five grammes 
[or seventeen fluidounces] of the mixture, pack it firmly in a cylindrical percolator ; 
then add enough of the menstruum to saturate the powder and leave a stratum 
above it. When the liquid begins to drop from the percolator, close the lower 
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orifice, and, having closely covered the percolator, macerate for forty-eight hours. 
Then allow the percolation to proceed, gradually adding menstruum, until the Fran- 
cula isexhausted. Reserve the first eighty cubic centimeters [or thirty-eight fluid- 
ounces] of the percolate, and evaporate the remainder to a soft extract ; dissolve this 
in the reserved portion, and add enough menstruum to make the Fluid Extract 
measure one hundred cubic centimeters [or three pints].” U.S. 

This is another new fluid extract which has been quite largely used in this country 
during the last ten years. It is intended to be a laxative, but it is frequently 
disappointing, as the drug is rarely to be obtained of uniform good quality. The 
fluid extract is of a dark reddish brown color. The dose is ten to twenty minims. 


EXTRACTUM GELSEMII FLUIDUM. U.S. Fluid Extract of ~ 
Gelsemium. 
(EX-TRAC/TUM GEL-SEM'I-I FLU'I-DUM.) 

Extrait liquide de Jasmine jaune, F.; Fliissiges Gelber Jasmin-Extrakt, G. 

“ Gelsemium, in No. 60 powder, one hundred grammes [or fifty ounces av.] ; 
Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three 
pints]. Moisten the powder with thirty grammes [or seventeen fluidounces] of 
Alcohol, and pack it firmly in a cylindrical percolator ; then add enough Alcohol to 
saturate the powder and leave a stratum above it. When the liquid begins to drop 
from the percolator, close the lower orifice, and, having closely covered the percolator, 
macerate for forty-eight hours. Then allow the percolation to proceed, gradually add- 
ing Alcohol, until the Gelsemium is exhausted. Reserve the first ninety cubic cent?- 
meters [or forty-three fluidounces] of the percolate, and evaporate the remainder to 
a soft extract ; dissolve this in the reserved portion, and add enough Alcohol to make 
the Fluid Extract measure one hundred cubic centimeters [or three pints].” U.S. 

This is identical with the fluid extract formerly officinal, which has proved very 
useful. It is of a dark reddish brown color. The dose is from two to three minims 
(0:12-0°18 C.c.). 


EXTRACTUM GENTIANZ. U.S., Br. Extract of Gentian. 
(EX-TRAC/TUM GEN-TI-A!N M—jén-she-a/ né.) 

Extrait de Gentiane, /7.; Enzian-Extrakt, G. 

“ Gentian, in No. 20 powder, one hundred parts [or sixteen ounces av.|; Water, 
a sufficient quantity. Moisten the powder with forty parts [or six fluidounces] of 
Water, and let it macerate for twenty-four hours ; then pack it in a conical percola- . 
tor, and gradually pour Water upon it until the infusion passes but slightly imbued 
with the properties of the Gentian. Reduce the liquid to three-fourths of its 
weight by boiling, and strain; then, by means of a water-bath, evaporate to a pilular 
consistence.” U7. S. 

“Take of Gentian Root, sliced, one pound [avoir.]; Boiling Distilled Water one 
gallon [Imp. measure]. Infuse the Gentian in the Water for two hours, boil for 
fifteen minutes; pour off, press, and strain. Then evaporate the liquor by a water- 
bath until the extract is of a suitable consistence for forming pills.” Ar. 

The U.S. plan of percolation with cold water is admirably adapted to the extrac- 
tion of the active matter of gentian, and even the British method of maceration 
with hot water is much better than the old plan of decoction. By the use of 
cold water, starch and pectic acid are left behind, while any albumen that may be 
taken up is disposed of by the subsequent boiling and straining. 

The extract, however, may be advantageously made by macerating the root in two 
parts of water for thirty-six hours, then expressing in a powerful press, again macer- 
ating with additional water, and in like manner expressing, and evaporating the united 
expressed liquors. MM. Guibourt and Cadet de Vaux obtained by maceration in 
cold water an extract not only greater in amount, but more transparent, more bitter, 
and possessing more of the color and smell of the root than that prepared by de- 
coction. Guibourt attributes this result to the circumstance that, as gentian con- 
tains little if any starch, it yields nothing to boiling which it will not.also yield to 
cold water ; while decoction favors the combination of a portion of the coloring 
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matter with the lignin. But this opinion requires modification, now that it is un- 
derstood that gentian contains pectic acid, which water will extract when boiling 
hot, but not when cold. Gentian, according to Brande, yields half its weight of 
extract by decoction. 

As ordinarily procured, the extract of gentian has an agreeable odor, is very bitter, 
and of a dark brown color approaching to black, shining, and tenacious. It is fre- 
quently used as a tonic, in the form of pill, either alone or in connection with me- 
tallic preparations; but the practice of some pharmacists of using it indiscriminately 
as a pill excipient is very wrong and deserving of severe censure. The dose is from 
five to ten grains (0-33-0:65 Gm.). 


EXTRACTUM GENTIANZ FLUIDUM. U.S. Fluid Ectract of 
Gentian. , 
(EX-TRAC’/TUM GEN-TI-A/NZ FLU!I-DUM—jén-she-a/ n8. ) 

Extrait liquide de Gentiane, /’r.; Fliissiges Enzian-Extrakt, @. 

“Gentian, in No. 30 powder, one hundred granmes [or fifty ounces av.]; Diluted 
Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three 
pints]. Moisten the powder with thirty-five grammes [or eighteen fluidounces] of 
Diluted Alcohol, and pack it firmly in a cylindrical percolator; then add enough 
Diluted Alcohol to saturate the powder and leave a stratum above it. When the 
liquid begins to drop from the percolator, close the lower orifice, and, having closely 
covered the percolator, macerate for forty-eight hours. Then allow the percolation 
to proceed, gradually adding Diluted Alcohol, until the Gentian is exhausted. Re- 
serve the first eighty cubic centimeters [or thirty-eight fluidounces] of the percolate. 
By means of a water-bath, distil off the Alcohol from the remainder and evaporate 
the residue to a soft extract; dissolve this in the reserved portion, and add enough 
Diluted Alcohol to make the Fluid Extract measure one hundred cubic centimeters 
[or three pints].’’ U.S. 

This is a translucent, reddish brown fluid, with the smell and taste of the root. It 
may be questionable whether it was needed, though it has the advantage that we 
may obtain from it the tonic effects of the drug with less alcohol than in an equiv- 
alent quantity of the tincture; and pharmaceutically it affords a convenient method 
of giving to mixtures the tonic properties of gentian when required. The dose is 
from ten to thirty minims (0-6-1:9 C.c.). 


EXTRACTUM GERANIT FLUIDUM. U.S. Fluid Eetract of 
Geraniun. 
(EX-TRAC’/TUM GE-RA/NI-I FLU/I-DUM.) 

Extrait de Bec de Grue tacheté, F’r.; Fliissiges Fleckenstorchschnabel-Extrakt, G. 

“Geranium, in No. 30 powder, one hundred grammes [or fifty ounces av. ]; 
Glycerin, ten grammes [or three and three-quarter fluidounces]; Diluted Alcohol, 
a sufficient quantity, To make one hundred cubic centimeters [or three pints]. Mix 
the Glycerin with ninety grammes [or forty-six and a half fluidounces] of Diluted 
Alcohol, and having moistened the powder with thirty-five grammes [or eighteen 
fluidounces] of the mixture, pack it firmly in a cylindrical percolator; then add 
enough of the menstruum to saturate the powder and leave a stratum above it. 
When the liquid begins to drop from the percolator, close the lower orifice, and, 
having closely covered the pereolator, macerate for forty-eight hours. Then allow 
the percolation to proceed, gradually adding, first, the remainder of the menstruum, 
and afterward, Diluted Alcohol, until the Geranium is exhausted. Reserve the 
first seventy cubic centimeters [or thirty-four fluidounces] of the percolate, and evap- 
orate the remainder to a soft extract; dissolve this in the reserved portion, and add 
enough Diluted Alcohol to make the Fluid Extract measure one hundred cubic 
centimeters [or three pints].” U.S. 

The quantity of glycerin has been greatly diminished in this fluid extract, and 
the process is now unobjectionable. It is a dark reddish brown liquid, having little 
odor and a very astringent taste. The dose is from thirty minims to a fluidrachm 


(1:9-3-75 C.c.). 
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EXTRACTUM GLYCYRRHIZ. U.S., Br. Extract of Glycyrrhiza. 
[ Extract of Liquorice. | 
(EX-TRAC'/TUM GLYGQ-YR-RHI!Z#—glis-jr-ri!zé.) 

“The commercial extract of the root of Glycyrrhiza glabra. Linné. (Nat. Ord. 
Leguminosee, Papilionacez.)” U.S. 

Succus Liquiritie, P. G.; Liquorice, Licorice; Extrait de Réglisse, Fr.; Lakriz, Lakrizensaft, 
Siissholzsaft, G.; Sugo di Liquirizia, /t.; Regaliza en Ballos, Sp. 

Liquorice is an article of export from the north of Spain, particularly Catalonia, 
where it is obtained in the following manner. The roots of the G. glabra, having 
been dug up, thoroughly cleansed, and half dried by exposure to the air, are cut 
into small pieces, and boiled in water till the liquid is saturated. The decoction is 


then allowed to rest, and, after the dregs have subsided, is decanted, and evaporated » 


to the proper consistence. The extract, thus prepared, is formed into rolls from five 
to six inches long by an inch in diameter, which are dried in the air, and wrapped 
in laurel leaves. 

“Tn flattened cylindrical rolls, from six inches to six and three-quarter inches 
(150 to 175 mm.) long, and from five-eighths to one and one-sixteenth inch (15 
to 30 mm.) thick; of a glossy black color. It breaks with a sharp, conchoidal, 
shining fracture, and has a very sweet, peculiar taste. Not less than 60 per cent. 
of it should be soluble in cold water.” U.S. 

Much liquorice is prepared in Calabria, according to M. Fée, from the G. 
echinata, which abounds in that country. The process is essentially the same as 
that just described, but conducted with greater care; and the Italian liquorice is 
purer and more valuable than the Spanish. It is in cylinders, generally somewhat 
smaller than the Spanish, and usually stamped with the manufacturer’s brand. Most 
of the extract brought to this country comes from Messina and Catania in Sicily 
and Naples, from Seville and Saragossa in Spain, and from Smyrna in Turkey. 
Perhaps in no part of the world is more liquorice consumed than in this country, 
from four to five thousand tons having been imported annually before the war ; but 
the article is now made on an extensive scale in this country, very successfully, 
with the best modern appliances, and of such good quality as to have almost driven 
the foreign article out of the market. The importation for 1881 was only about 
four hundred tons. The principal use of Extract of Liquorice is in the manu- 
facture of chewing tobacco ; that in the form of rolls as sold by the druggists being 
a comparatively small portion of the whole amount consumed. 

Orude Liquorice, Liquorice Paste, or Liquorice Mass, as it is variously termed, 
is found in the market in cases ranging from two hundred and fifty to four hundred 
pounds, of a hard pilular consistence and, as its name implies, in a mass, which has 
been run into the case while hot and then allowed to cool. 

The importation of liquorice paste for the year 1881 at the port of New York 
was valued at $96,207, of liquorice root at the same port for the same period 
$798,009. | 

Liquorice is usually in cylindrical rolls, somewhat flattened, and often covered 
with bay leaves. We have seen it in the London market in large cubical masses. 
When good, it is very black, dry, brittle, breaking with a shining fracture, of a very 
sweet, peculiar, slightly acrid or bitterish taste, and almost entirely soluble, when pure, 
in boiling water. Neumann obtained 460 parts of aqueous extract from 480 parts 
of Spanish liquorice. It is, however, considerably less soluble in cold water. It is 
often impure from accidental or fraudulent addition, or careless preparation. Starch, 
sand, the juice of prunes, etc., are sometimes added ; and carbonaceous matter, and 
even particles of copper, are found in it, the latter arising from the boilers in which 
the decoction is evaporated. Four pounds of the extract have yielded two drachms 
and a half of metallic copper. (/¥ée.) In different commercial specimens examined 
by Chevallier, he found from 9 to 50 per cent. of insoluble matter. (Journ. de Pharm., 
xxx. 429.) This is by no means, however, always impurity. In the preparation of 
the extract by decoction, a portion of matter originally insoluble, or rendered so by 
decoction, is taken up, and is, in fact, necessary to the proper constitution of the 
liquorice. When this is prepared with cold water, or even with hot water by simple 
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displacement, the extract attracts moisture from the air, becomes soft, and loses the 
characteristic brittleness of the drug. The additional substances taken up in decoc- 
tion serve to protect the extract against this change. M. Delondre has obtained 
the same result by using steam as the solvent. He prepares from the root an excel- 
lent liquorice, having all the requisite qualities of color, taste, and permanence, by 
passing steam, in suitable vessels, through the coarse powder of the root. The vapor 
thoroughly penetrates the powder, and is drawn off as it condenses. With about 
500 lbs. of the root, this treatment is continued for 12 hours, and repeated at the 
end of 5 days. The liquors are collected, decanted, clarified with about 4 lbs. of 
gelatin, and quickly evaporated. After being put into the form of cylinders, the 
extract is kept for ten days in a drying room, at a temperature of 77°. (Lobid., p. 
433.) A bitter or empyreumatic taste is a sign of inferior quality in liquorice. As 
ordinarily found in commerce, it requires to be purified.* (See Latractum Glycyr- 
rhize Purum.) 

Liquorice contains glycyrrhizin, C,,H,,0,, a glucoside, partly free and partly in 
combination with ammonia, to which combination the characteristic sweet taste of 
liquorice is due. The glycyrrhizin when boiled with dilute acids decomposes into 
glycyrrhetin, C,,H,,O0,, and a fermentable sugar. 

The refined liquorice, found in commerce in small cylindrical pieces not thicker 
than a pipe stem, is prepared by dissolving the impure extract in water without 
boiling, straining the solution, and evaporating. The object of this process is to 
separate not only the insoluble impurities, but also the acrid oleoresinous substance, 
which is extracted by long boiling from the liquorice root, and is necessarily mixed 
with the unrefined extract. It is customary to add, during the process, a portion 
of sugar, gum, flour, starch, or perhaps glue. These additions, or something equiva- 
lent, are necessary to obviate the deliquescent property of the pure liquorice. Ac- 
cording to M. Delondre, 15 per cent. of gum is the proper proportion, when this 
substance is used; Dr. Geisler has found sugar of milk to lessen the disposition of 
the extract to absorb moisture; but he considers the best addition, on the whole, 
to be very finely powdered liquorice root, which should be used in the proportion 
of one part to 16 of the purified extract. (A. J. P., xxvill. 225.) The preparation 
is sometimes attacked by small worms, probably in consequence of the farinaceous 
additions. Excellent liquorice is prepared in some parts of England, from the root 
cultivated in that country. The Pontefract cakes are small lozenges of liquorice 
made in the vicinity of Pomfret. 

Medical Properties and Uses. Liquorice is a useful demulcent, much employed 
in cough mixtures, and frequently added to infusions or decoctions, in order to cover 
the taste or obtund the acrimony of the principal medicine. A piece of it, held in 
the mouth and allowed slowly to dissolve, is often found to allay cough by sheathing 
the irritated membrane of the fauces. It is used in pharmacy to impart consistence 
to pills and troches, and to modify the taste of other medicines. 

Off. Prep. Confectio Senne, br.; Decoctum Aloes Compositum, Br.; Mistura 
Sennze Composita, Br.; Pilule Ferri Iodidi, U. S.; Tinctura Aloes; Tinctura Rhei 
et Senne, U.S.; Trochisci Glycyrrhize et Opii, U. S.; Trochisci Cubebse, U. S.; 
Trochisei Opii, Br. 


* The following results of an examination of different brands of liquorice in the market in 
relation to the proportion of matters soluble and those insoluble in cold water contained in them 
respectively, by Mr. Wm. N. Martindell, is published in the A. J. P. (1873, p. 151). 
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It will be seen from the above table that the American exceeds all the brands in solubility, as 
well as in that brilliancy of its fracture which is a highly valued indication of purity, and excel- 
lence of preparation. 
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EXTRACTUM GLYCYRRHIZZA FLUIDUM. U.8., Br. Fluid 
Extract of Glycyrrhiza. 
(EX-TRAC/TUM GLYQ-YR-RHI/ZH FLU'I-DUM.) 

Extractum Glycyrrhize Liquidum, #r.; Liquid Extract of Liquorice; Extrait liquide de 
Réglisse, F’r.; Fliissiges Stissholz-Extrakt, @. 

“ Glycyrrhiza, in No. 40 powder, one hundred grammes [or fifty ounces av.] ; 
Water of Ammonia, Diluted Alcohol, each, a sufficient quantity, To make one hun- 
dred cubic centimeters [or three pints]. Mix three parts [or three fluidounces]| of 
Water of Ammonia with ninety-seven parts [or six and a quarter pints] of Diluted 
Alcohol, and, having moistened the powder with thirty-five grammes [or eighteen 
fluidounces] of the mixture, pack it firmly in a cylindrical glass percolator; then 
add enough of the menstruum to saturate the powder and leave a stratum above it. 
When the liquid begins to drop from the percolator, close the lower orifice, and, 
having closely covered the percolator, macerate for forty-eight hours. Then allow 
the percolation to proceed, gradually adding menstruum, until the Glycyrrhiza is 
exhausted. Reserve the first seventy-five cubic centimeters [or thirty-six fluidounces | 
of the percolate, and, having added three grammes [or one and a half fluidounces| 
of Water of Ammonia to the remainder, evaporate to a soft extract; dissolve this 
in the reserved portion, and add enough Diluted Alcohol to make the Fluid Extract 
measure one hundred cubic centimeters [or three pints].” U.S. 

“Take of Liquorice Root, in coarse powder, one pound [av.]; Distilled Water, 
four pounds [Imp. meas.]. Macerate the liquorice root with two pints [Imp. 
meas. | of the water for twelve hours, strain and press; again macerate the pressed 
mare with the remainder of the water for six hours, strain and press. Mix the 
strained liquors, heat them to 212° F., and then strain through flannel; then evapo- 
rate by a waterbath until it has acquired, when cold, a specific gravity of 1-160; 
add to this one-eighth of its volume of rectified spirit; let the mixture stand for 
twelve hours, and filter.” 57. 

The fluid extract of U. 8. Pharm. 1880 differs from that officinal in 1870 
in the absence of glycerin in the menstruum, and the presence of water of ammonia. 
The addition of the ammonia to the menstruum was suggested by Prof. J. P. Rem- 
ington. (See Proc. A. P. A. 1878, p. 757.) The formula for the liquid extract 
of liquorice of the British Pharmacopeeia has several inconvenient manipulative 
features about it, such as the repeated macerations and expressions, evaporating to 
a certain specific gravity, etc. This preparation is now very largely used as an adju- 
vant, and for disguising the bitter taste of quinine, which should be added to the 
preparation of liquorice just before the dose is taken. It is a very convenient form 
for using liquorice, the objection to the former fluid extracts of the root being the 
slight acridity and the presence of too much alcohol. The ammonia not only renders 
the glycyrrhizin soluble, and thus materially adds to the power and sweetness of 
the fluid extract, but the acridity is greatly lessened through its influence. It isa 
very dark reddish brown liquid, having the well-known sweet taste of liquorice. A 
syrup of liquorice may be made by adding two parts of fluid extract to fourteen of 
simple syrup. An aromatic elixir of liquorice is treated of under Elixirs. (See 
page 538.) 


EXTRACTUM GLYCYRRHIZA PURUM. U.S. Pure Extract 
of Glycyrrhiza. 
(EX-TRAC'/TUM GLYC-YR-RHI/ZH PU'RUM.) 

Extractum Glycyrrhize Depuratum, Succus Liquiritia Depuratus; Extrait de Réglisse pur, Fr. ; 
Reines Lakriz, G. 

“Glycyrrhiza, in No. 20 powder, one hundred parts [or sixteen ounces av.]; 
Water of Ammonia, fifteen parts [or two and a half fluidounces]; Distilled 
Water, a sufficient quantity. Mix the Water of Ammonia with three hundred parts 
[or three pints] of Distilled Water, and, having moistened the powder with one 
hundred parts [or one pint] of the menstruum, let it macerate for twenty-four hours. 
Then pack it moderately in a cylindrical glass percolator, and gradually pour upon 
it, first, the remainder of the menstruum, and then, Distilled Water, until the Gly- 
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syrrhiza is exhausted. Lastly, by means of a water-bath, evaporate the infusion to 
a pilular consistence.” U.S. 

The British directions are to macerate an avoirdupots pound of liquorice’ root, 
in coarse powder, for twelve hours, in ¢wo pints of distilled water, strain and press ; 
again to macerate the pressed mare with distilled water for six hours, strain and 
press; then to mix the strained liquors, heat to 212°, strain through flannel ; and 
finally evaporate, by means of a water-bath, to a proper consistence for forming pills. 
The object in heating the infusion to 212° is to coagulate the albumen, and thus 
exclude it from the extract. 

The necessity for a pure extract of liquorice must be apparent to every pharma- 
cist; the very variable quality of the commercial extract has frequently led to dis- 
appointment ; the officinal process affords a preparation which is unexceptionable, 
the ammonia rendering the glycyrrhizin soluble, yet care must be taken in its 
evaporation, as it is very easily injured by too much heat, which gives it an em- 
pyreumatic taste, destroying at-once its usefulness as an agreeable adjuvant. 

Off. Prep. Mistura Glycyrrhizze Composita, U.S. 


EXTRACTUM GOSSYPIIT RADICIS FLUIDUM. U.S. Fluid 
FEatract of Cotton Root. 
(EX-TRAC’/TUM GOQS-SYP/I-I RA-DI/CIS FLU/I-DUM.) 

Extrait liquide d’Ecorce de Catonnier, Fr.; Fliissiges Baumwollenwurzel-Extrakt, G. 

Cotton Root, in No. 30 powder, one -1undred grammes [or fifty ounces av.] ; 
Glycerin, thirty-five grammes [or thirteen and a half fluidounces]; Alcohol, a suffi- 
cient quantity, ‘To make one hundred cubic centimeters [or three pints]. Mix the 
Glycerin with sixty-five grammes [or thirty-eight fluidounces] of Alcohol, and, 
having moistened the powder with fifty grammes [or twenty-six fluidounces] of 
the mixture, pack it firmly in a cylindrical percolator, and pour on the remainder 
of the menstruum. When the liquid begins to drop from the percolator, close the 
lower orifice, and, having closely covered the percolator, macerate for forty-eight 
hours. ‘Then allow the percolation to proceed, and, when the liquid in the perco- 
lator has disappeared from the surface, gradually pour on Alcohol, and continue the 
percolation until the Cotton Root is exhausted. Reserve the first seventy cubic 
centimeters [or thirty-three and a half fluidounces] of the percolate, and evaporate 
the remainder to a soft extract; dissolve this in the reserved portion, and add 
enough Alcohol to make the Fluid Extract measure one hundred cubic centimeters 
[or three pints].” U.S. 

This is one of the fluid extracts which is improved by the use of glycerin ; the 
menstruum here selected, it is believed, will prevent the gelatinization, which has 
been a troublesome objection to the fluid extract of the Pharmacopeeia of 1870. 
Prof. J. U. Lloyd prefers a menstr uum composed of ten fluidounces of alcohol and 
three fluidounces each of glycerin and water, and finishing the percolation with a 
mixture composed of ten fluidounces of alcohol and six fluidounces of water. It 
is a deep reddish liquid, and well represents the root. The dose is half a fluidrachm 
to a fluidrachm (1:9-3°75 C.c.). 


EXTRACTUM GRINDELLZ FLUIDUM. U.S. Fluid Extract of 
Grindelia. 


(EX-TRAC/TUM GRIN-DE'LI-H FLU/I-DUM.) 


“ Grindelia, in No. 30 powder, one hundred grammes (or fifty ounces av.]; Al- 
cohol, Water, each, a sufficient quantity, To make one hundred cubic centimeters 
[or three pints]. Mix three parts [or three pints and six fluidounces] of Alcohol 
with one part [or one pint] of Water, and, having moistened the powder with thirty 
grammes [or seventeen and a half fluidounces| of the mixture, pack it firmly 
in a cylindrical percolator; then add enough menstruum to saturate the powder 
and leave a stratum above it. When the liquid begins to drop from the per- 
colator, close the lower orifice, and, having closely covered the percolator, macerate 
for forty-eight hours. Then allow the percolation to proceed, gradually adding 
menstruum, until the Grindelia is exhausted. Reserve the first eighty-five cubic 
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centimeters [or forty fluidounces] of the percolate, and evaporate the remainder to 
a soft extract; dissolve this in the reserved portion, and add enough menstruum 
to make the Fluid Extract measure one hundred cubic centimeters [or three 
pints].” U.S. 

This is a new officinal fluid extract which well represents the drug ; owing to the 
large quantity of resinous matter present it does not mix well with aqueous liquids. 
It is a dark brown liquid having the peculiar odor of grindelia. The dose is half 
a fluidrachm to a fluidrachm (1:9-3°75 C.c.). 


EXTRACTUM GUARANZ FLUIDUM. U.S. Fluid Extract of 


Guarana. 
(EX-TRAC/TUM GUA-RA’/NZ FLU/I-DUM—ewa-ra/né.) 


“ Guarana, in No. 60 powder, one hundred grammes [or fifty ounces av.]; Alco- 
hol, Water, each, @ sufficient quantity, To make one hundred cubic centimeters [or 
three pints]. Mix three parts [or three pints and six fluidounces] of Alcohol with one 
part [or one pint] of Water, and, having moistened the powder with twenty grammes 
[or twelve fluidounces] of the mixture, pack it firmly in a cylindrical percolator ; 
then add enough of the menstruum to saturate the powder and leave a stratum 
above it. When the liquid begins to drop from the percolator, close the lower ori- 
fice, and, having closely covered the percolator, macerate for forty-eight hours. 
Then allow the percolation to proceed, gradually adding menstruum, until the 
Guarana is exhausted. Reserve the first eighty cubic centimeters [or thirty-eight 
fluidounces] of the percolate. By means of a water-bath, distil off the Alcohol from 
the remainder, and evaporate the residue to a soft extract; dissolve this in the re- 
served portion, and add enough menstruum to make the Fluid Extract measure one 
hundred cubic centimeters [or three pints].” U.S. 

_ This new officinal fluid extract is of doubtful utility. The powdered drug itself 
is portable, not unpleasant to the taste, and is efficient when given diffused in water ; 
nothing is gained by making it into a fluid extract. The fluid extract is of a deep 
reddish brown color. The dose is one to two fluidrachms (3°75-7°5 C.c.). 


EXTRACTUM HEMATOXYLI. US., Br. Extract of Hematoxylon. 
[ Extract of Logwood. | 
(EX-TRAC/TUM H@-MA-TOX! Y-LI—hé-ma-tik!se-li.) 

copa Ligni Campechiani, P. G.; Extrait de Bois de Campéche, F’r.; Campecheholz-Ex- 
trakt, G. 

‘“‘ Heematoxylon, rasped, one hundred parts [or sixteen ounces av.]; Water, one 
thousand parts [or ten pints]. Macerate the Heematoxylon with the Water for 
forty-eight hours. Then boil (avoiding the use of metallic vessels) until one-half 
of the Water has evaporated; strain the decoction, while hot, and. evaporate to 
dryness.” U.S. 

“Take of Logwood, in fine chips, one pound [avoirdupois]; Boiling Distilled 
Water one gallon [Imperial measure]. Infuse the Logwood in the Water for 
twenty-four hours, then boil down to one-half, strain, and evaporate to dryness by a 
water-bath, stirring with a wooden spatula. Iron vessels should not be used.” Br. 

This is one of the few instances in which decoction in the preparation of extracts 
is not considered objectionable. Iron vessels should not be employed in the process, 
in consequence of the presence of tannic acid. The evaporation should be carried 
so far that the extract may be dry and brittle when cold. About 20 lbs. of it are 
obtained from one ewt. of logwood. ( Brande.) It is of a deep ruby color, and an 
astringent, sweetish taste, and has all the medical virtues of the wood. If given 
in pills, these should be recently made, as, when long kept, they are said to become 
so hard as sometimes to pass unchanged through the bowels. The extract, however, 
is best administered in solution. The dose is from ten to thirty grains (0°65-1:95 
Gm.). This extract is said to be prepared largely in Yucatan and other parts of 
Mexico. 
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EXTRACTUM HAMAMELIDIS FLUIDUM. U.S. Fluid Extract 
of Hamamelis. 
(EX-TRAC/TUM HAM-A-MEL'I-DIS FLU'I-DUM.) 


‘‘Hamamelis, in No. 40 powder, one hundred grammes [or fifty ounces av.]; 
Alcohol, Water, each, a sufficient quantity, To make one hundred cubic centimeters 
for three pints]. Mix one part [or two and a quarter pints] of Alcohol with two parts 
[or four pints] of Water, and, having moistened the powder with thirty-five grammes 
[or eighteen fluidounces] of the mixture, pack it firmly in a cylindrical percolator ; — 
then add enough of the menstruum to saturate the powder and leave a stratum 
above it. When the liquid begins to drop from the percolator, close the lower orifice, 
and, having closely covered the percolator, macerate for forty-eight hours. Then 
allow the percolation to proceed, gradually adding menstruum, until the Hamamelis 
is exhausted. Reserve the first eighty-five cubic centimeters [or forty fluidounces | 
of the percolate, and evaporate the remainder to a soft extract; dissolve this in the 
reserved portion, and add enough menstruum to make the Fluid Extract measure 
one hundred cubie centimeters [or three pints].” U.S. 

This is a new officinal fluid extract, which well represents the virtues of witch- 
hazel. It is a dark reddish brown color; the dose is half a fluidrachm (1°9 C.c.). 


EXTRACTUM HYDRASTIS FLUIDUM. U.S. Fluid Extract of 
Hydrastis. 
(EX-TRAC/TUM HY-DRAS’/TIS FLU/I-DUM.) 

Extrait liquide de Hydrastis, /’r.; Fliissiges Hydrastis-Extrakt, @. 

“ Hydrastis, in No. 60 powder, one hundred grammes [or fifty ounces av.]; At- 
cohol, Water, each, a sufficient quantity, To make one hundred cubie centimeters 
[or three pints]. Mix three parts [or three pints and six fluidounces] of Alcohol 
with one part [or one pint] of Water, and, having moistened the powder with thirty 
grammes [or seventeen fluidounces] of the mixture, pack it firmly in a cylindrical 
percolator; then add enough of the menstruum to saturate the powder and leave 
a stratum above it. When the liquid begins to drop from the percolator, close the 
lower orifice, and, having closely covered the percolator, macerate for forty-eight 
hours. Then allow the percolation to proceed, gradually adding menstruum, until 
the Hydrastis is exhausted. Reserve the first eighty-five cubic centimeters [or forty 
fluidounces] of the percolate. By means of a water-bath, distil off the Alcohol 
from the remainder, and evaporate the residue to a soft extract; dissolve this in the 
reserved portion, and add enough menstruum to make the Fluid Extract measure 
one hundred cubic centimeters [or three pints].” U.S. 

This preparation does not differ materially from that officinal in 1870. The small 
proportion of glycerin directed in the former process has been dropped; the present 
menstruum is slightly more alcoholic. The fluid extract thoroughly represents the 


drug, is of a deep brownish yellow color, and the dose is from one to two fluid- 
drachms (3°75-7'5 C.c.). 


EXTRACTUM HYOSCYAMI. Br. Extract of Hyoscyamus. 
(EX-TRAC/TUM HY-QS-CY/A-MI.) 

Extrait de Jusquiame, /’r.; Bilsenkraut-Extrakt, G. 

The process of preparing this Extract from the fresh leaves is no longer officina! 
in U.S. P. (See Alcoholic Extract of Hyoscyamus.) 

In the British Pharmacopeeia this extract is prepared from “ the fresh Leaves and 
young Branches of Hyoscyamus” in the same manner precisely as Extract of Aco- 
nite. (See Hatractum Aconitt.) 

MM. Solon and Soubeiran have shown that the insoluble matter separated from 
the expressed juice of henbane by filtering, and that coagulated by heat, are nearly 
if not quite inert ; so that the juice may be usefully clarified before evaporation. (A. 
J. P., viii. 228.) The retention of the chlorophyll, however, as provided for in the 
British formula, is thought to be advantageous. This kind of Extract of Henbane 
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is chiefly derived from England. Mr. Brande says that one ewt. of the fresh herb 
affords between four and five pounds. M. Recluz obtained one part from sixteen. 

The extract is of a dark olive color, of a narcotic rather unpleasant odor, and a 
bitterish, nauseous, slightly saline taste. It retains its softness for a long time, but 
at the end of three or four years becomes dry, and exhibits, when broken, small 
erystals of nitrate of potassium and chloride of sodium. (/ecluz.) Like all the in- 
spissated juices, it is of variable strength, according to its age, the care used in its 
preparation, and the character of the leaves. (See Hyoscyamus.) 

Much depends on the choice of the leaves; and too little attention is paid to this 
point. In reference to the biennial plant, there seems to be no doubt that the leaves 
of the second year are much more efficacious than those of the first, and should, 
therefore, always be selected. It is stated under Hyoscyamus, that the leaves 
should be gathered soon after the plant has flowered. Mr. Charles Cracknell gives 
more particular directions. He thinks that the plant is in a fit state for collection 
only during a very short period, namely, when the flowers at the top are blown, but 
have not yet begun to fade, and the seed-vessels and seeds which have been formed 
are still soft and juicy. For other observations on the preparation of this extract, 
see a paper by Mr. Cracknell in A. J. P. (xxiii. 245). 

An important contribution to our knowledge, as to the proper choice of the parts 
of this plant to be expressed, has been made by Mr. T. B. Groyes, of England. 
Whatever may be the case with those plants, such as aconite, the roots of which 
are active, and in which the juice containing the active matter, on its way from the 
leaves to the root, might be supposed to exist in the young stems, this does not ap- 
pear to be the case with the Hyoscyamus; and, accordingly, an extract obtained by 
inspissating the juice of the stems was found altogether inferior to another obtained 
in like manner from the leaves, being not only less in amount, but less bitter-and 
odorous, and more saline, showing that it contained more of the ordinary salts of 
the plant, and less of its active matter. (P. J. T7., 1862, p. 376.) 

In the use of the extract it is advisable to begin with a moderate dose, two or three 
grains (0°13—-0:20 Gm.) for instance, and gradually to increase the quantity till some 
effect is experienced, and the degree of efficiency of the particular parcel employed 
is ascertained. It is usually given in pill. It is sometimes used externally for the 
yame purpose as extract of belladonna. 


Of. Prep. Pilula Colocynthidis et Hyoscyami, Br. 


EXTRACTUM HYOSCYAMI ALCOHOLICUM. U.S. Alcoholic 
Extract of EHyoscyamus. 


(EX-TRAC/TUM HY-QS-CY/A-MI AL-CQ-HOL/I-CUM.) 

Extrait alcoolique de Jusquiame, F’r.; Spiritudses Bilsenkraut-Extrakt, @. 

“ Hyoscyamus, recently dried and in No. 60 powder, one hundred parts [or six- 
teen ounces ay.]; Alcohol, two hundred parts [or two and a quarter pints]; Water, 
one hundred parts [or one pint]; Diluted Alcohol, a sufficient quantity. Mix the 
Alcohol and Water, and, having moistened the powder with forty parts [or six 
fluidounces] of the mixture, pack it firmly in a cylindrical percolator; then add 
enough of the menstruum to saturate the powder and leave a stratum above it. 
When the liquid begins to drop from the percolator, close the lower orifice, and, 
having closely covered the percolator, macerate for forty-eight hours. Then allow 
the percolation to proceed, gradually adding, first, the remainder of the menstruum, 
and then, Diluted Alcohol, until three hundred parts [or three pints] of tincture 
are obtained, or the Hyoscyamus is exhausted. Reserve the first ninety parts [or 
fourteen fluidounces] of the percolate, evaporate the remainder, at a temperature 
not exceeding 50° CO. (122° F.), to ten parts [or one fluidounce]; mix this with 
the reserved portion, and evaporate, at or below the before-mentioned temperature, 
to a pilular consistence.” U. S. 

This is a much more reliable and active preparation than the inspissated juice, 
or, as it is usually termed, English extract. It is of a dark olive color, with the pecu- 
liar odor of hyoscyamus. The dose is from one to two grains (0°065-0-13 Gm.). 
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EXTRACTUM HYOSCYAMI FLUIDUM. U.S. Fluid Extract of 
FTyoscyamus. | 
(EX-TRAC’/TUM HY-08-CY'/A-MI FLU'I-DUM.) 

Extrait liquide de Jusquiame, /’r.; Fliissiges Bilsenkraut-Extrakt, @. 

“ Hyoscyamus, in No. 60 powder, one hundred grammes [or fifty ounces ayv.] ; 
Alcohol, Water, each, a sufficient quantity, To make one hundred cubic centimeters 
[or three pints]. Mix three parts [or three pints and six fluidounces] of Alcohol 
with one part [or one pint] of water, and, having moistened the powder with forty 
grammes [or twenty-three fluidounces] of the mixture, pack it firmly in a cylindri- 
cal percolator; then add enough of the menstruum to saturate the powder and 
leave a stratum above it. When the liquid begins to drop from the percolator, close 
the lower orifice, and, having closely covered the percolator, macerate for forty-eight 
hours. Then allow the percolation to proceed, gradually adding menstruum until 
the Hyoscyamus is exhausted. Reserve the first ninety cubie centimeters [or 
forty fluidounces] of the percolate, and evaporate the remainder, at a temperature 
not exceeding 50° O. (122° F.), to a soft extract; dissolve this in the reserved 
portion, and add enough menstruum to make the Fluid Extract measure one hundred 
cubic centimeters [or three pints].” U.S. 

This fluid extract was improved in the last revision by abandoning the glycerin 
directed in the former process. It is of a very dark greenish brown color, and is 
given in the dose of five minims (0°3 C.c.) to commence with. 


EXTRACTUM IPECACUANH FLUIDUM. U.S. Fluid Extract 
of Ipecac. 
(EX-TRAC'TUM Ip-E-CXC-U-AN/H& FLU'T-DUM—ip-e-kak-yi-in's.) 

Extrait liquide d’Ipécacuanha, Fr.; Fliissiges Ipecacuanha-Extrakt, @. 

“ Tpecac, in No. 80 powder, one hundred grammes [or fifty ounces ay.]; Alco- 
hol, Water, each, a sufficient quantity, To make one hundred cubie centimeters [or 
three pints]. Moisten the powder with thirty-five grammes [or twenty fluidounces] 
of Alcohol, and.pack it firmly in a cylindrical percolator; then add enough Alco- 
hol to saturate the powder and leave a stratum above it. When the liquid begins 
to drop from the percolator, close the lower orifice, and, having closely covered the 
percolator, macerate for forty-eight hours. Then allow the percolation to proceed until 
the Ipecac is exhausted. By means of a water-bath distil off the Alcohol from the 
tincture until the residue measures ji/ty cubic centimeters [or one and a half pints], 
and add to it one hundred cubic centimeters [or three pints] of Water. Hvaporate 
the mixture to seventy-five cubic centimeters [or two and a quarter pints], and, when 
cool, filter. Wash the precipitate upon the filter, with Water, until the latter passes 
through tasteless, evaporate the filtrate and washings to ji/ty cubic centimeters [or 
one and a half pints], allow to cool, and add enough Alcohol to make the Fluid 
Extract measure one hundred cubic centimeters [or three pints].” 

It is probable that a greater improvement will be noticed in this than in any of 
the other fluid extracts; indeed, the process of the Pharmacopeeia of 1870 was 
almost inoperative ; the preparation was turbid and unfit for its principal use, the 
making of syrup of ipecacuanha (A. J. P., 1873, pp. 211, 481; 1876, p. 337: 
NV. R., 1880, p. 14), because no provision was made for the separation of the apo- 
thegmatic substance which causes the turbidity. The present formula closely resem- 
bles that officinal in 1860; in our opinion, it would have been better to have 
directed the mixture to stand undisturbed forty-eight hours before filtering. This 
would have allowed sufficient time for the insoluble apothegmatic substances to 
thoroughly separate out. 

This fluid extract is a thin, dark reddish brown transparent liquid, of a bitterish 
slightly acrid taste, but without the nauseous flavor of the root. The emetic dose 
would be from fifteen to thirty minims (0°9-1:9 C.c.). It is a convenient prepara- 
tion for adding to expectorant and diaphoretic mixtures, and is used officinally prin- 
cipally in preparing the syrup of ipecacuanha. 

Off. Prep. Syrupus Ipecacuanhe, U. S.; Tinctura Ipecacuanhee et Opii, U. S.; 
Vinum [pecacuanhe, U.S. 
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EXTRACTUM IRIDIS. U.S. Extract of Iris. 
(EX-TRAC/TUM IR’T-DIS.) 

Extrait d’Iris varié, F’r.; Verschiedenfarbige Schwertlilie-Extrakt, G. 

“Tris in No. 60 powder, one hundred parts [or sixteen ounces av.]; Alcohol, 
two hundred and twenty-five parts [or two and a half pints]; Water, seventy-five 
parts [or twelve fluidounces]; Diluted Alcohol, a sufficient quantity. Mix the 
Alcohol and Water, and, having moistened the powder with forty parts [or six and 
a half fluidounces] of the mixture, pack it firmly in a cylindrical percolator ; then 
add enough menstruum to saturate the powder and leavea stratum above it. When 
the liquid begins to drop from the percolator, close the lower orifice, and, having 
closely covered the percolator, macerate for forty-eight hours. Then allow the per- . 
colation to proceed, gradually adding, first, the remainder of the menstruum, and 
then, Diluted Alcohol, until three hundred parts [or three pints] of tincture are 
obtained, or the Iris is exhausted. By means of a water-bath, distil off the Alco- 
hol from the tincture, and, having placed the residue in a porcelain capsule, evapo- 
rate it, on a water-bath, to a pilular consistence.” U.S. 

This is a new officinal extract, which has been introduced to afford an opportunity 
of using blue flag in the pilular form. The drug appears to us to be too seldom 
used to merit this distinction. The dose is one to two grains (0-065 to 0:13 Gm.). 


EXTRACTUM IRIDIS FLUIDUM. U.S. Fluid Eetract of Iris. 
(EX-TRAC/TUM IR/I-DIS FLU/I-DUM.) 

Fluid Extract of Blue Flag; Extrait liquide d’Ivis varié, Fr.; Fliissiges Verschiedenfarbige 
Schwertlilie-Extrakt, G. 

“Tris, in No. 60 powder, one hundred grammes [or fifty ounces av.]; Alcohol, 
Water, each, a sufficient quantity, To make one hundred cubic centimeters [or 
three pints]. Mix three parts [or three pints and six fluidounces] of Alcohol with 
one part [or one pint] of Water, and, having moistened the powder with /orty 
grammes [or twenty-three fluidounces] of the mixture, pack it firmly in a cylin- 
drical percolator ; then add enough of the menstruum to saturate the powder and 
leave a stratum above it. When the liquid begins to drop from the percolator, 
close the lower orifice, and, having closely covered the percolator, macerate for forty- 
eight hours. Then allow the percolation to proceed, gradually adding menstruum 
until the Iris is exhausted. Reserve the first ninety cubic centimeters [or forty 
fluidounces] of the percolate, and evaporate the remainder, on a water-bath, to a 
soft extract; dissolve this in the reserved portion, and add enough menstruum to 
make the Fluid Extract measure one hundred cubic centimeters [or three pints ].” 
U.S. | 

This is a new officinal fluid extract. The menstruum used is practically the 
same as that employed in exhausting blue flag in making the extract, and it will no 
doubt make a representative fluid extract. The dose is five to ten minims (0°3 to 
0:6 C.c.). 

EXTRACTUM JALAPZE. Br. Extract of Jalap. 
(EX-TRAC/TUM JA-LA/P@.) 

Extrait de Jalap, Fr.; Jalapen-Extrakt, @. 

- “Take of Jalap, in coarse powder, one pound [avoirdupois]; Rectified Spirit 
four pints [Imperial measure]; Distilled Water one gallon [Imp. meas.]. Macerate 
the Jalap in the Spirit for seven days; press out the-tincture, then filter, and distil 
off the Spirit, leaving a soft extract. Again macerate the residual Jalap in the 
Water for four hours, express, strain through flannel, and evaporate, by a water-bath, 
to a soft extract. Mix the two extracts, and evaporate, at a temperature not exceed- 
ing 140°, until it has acquired a suitable consistence for forming pills.” Br. 

This extract has been replaced in the present U. 8S. Pharmacopeia by the 
abstract. 

Jalap contains a considerable quantity of starch, which is extracted by decoction, 
but left behind by cold water; and, as this principle serves only to impede the fil- 
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tration or straining, and augment the bulk of the extract, without adding to its 
virtues, cold water is very properly used in the process. The use both of alcohol 
and of water was deemed necessary, in order to extract all the medicinal qualities of 
‘the drug; and they are employed successively, under the impression that the pre- 
vious removal of the resin by the former facilitates the action of the latter; but 
Mr. A. B. Taylor satisfactorily determined that the substance which water will 
extract from jalap, previously exhausted by alcohol, has no observable influence on 
the system; having taken 240 grains of the matter thus extracted without effect. 
(Proc. A. P. A., 1864, p. 215.) And it was shown, moreover, that the aqueous 
extract of jalap is hygroscopic, and that it is the cause of the inconvenient harden- 
ing of the powdered extract. The substitution of dried sugar of milk for the inert, 
hygroscopic, aqueous extract is certainly an improvement. (See Abstractum Jalapz. ) 
The use of percolation, as directed by the U.S. Pharmacopeeia of 1870, enabled the 
cold water to extract the soluble parts without the long maceration which would other- 
wise have been necessary. According to Cadet de Gassicourt, water at ordinary tem- 
peratures, and in the old mode, acts so slowly that fermentation takes place before 
the active matter is all dissolved. Hence, if the extract be prepared without per- 
colation, the residuum, after the tincture has been decanted, should be digested with 
water at a heat of about 90° or 100° F., which, while it is insufficient for the solu- 
tion of the starch, enables the solvent to take up the active matter with sufficient 
rapidity. 

One cwt. of jalap affords, according to Mr. Brande, about fifty pounds of aque- 
ous extract and fifteen of resin. The product of the former is somewhat less b 
infusion than by decoction ; and the extract is proportionately stronger. , 

There is reason to believe, as we have been informed on good authority, that 
what is sold for extract of jalap is sometimes prepared from tubers which have been 
previously exhausted of their resin by alcohol; and a spurious substance has been 
offered in considerable quantities in our markets for extract of jalap, which Messrs. 
Chas. Bullock and Prof. Parrish proved to owe its purgative property to 42 per 
cent. of gamboge. (A. J. P., 1862, p. 113.) 

Extract of jalap,is of a dark brown color, slightly translucent at the edges, and 
tenacious when not perfectly dry. It contains the resin and gummy extractive, and, 
consequently, has all the medical properties of the root; but it is not often exhibited 
alone, being chiefly used as an ingredient of purgative pills, for which it is adapted 
by its comparatively small bulk. It is most conveniently kept for use in the form 
of powder, which, however, is apt to attract moisture and to aggregate into a solid 
mass, unless carefully excluded from the air. The dose is from ten to twenty grains 
(0°65-1°3 Gm.), or rather more than half that of jalap.* 


EXTRACTUM JUGLANDIS. U.S. Extract of Juglans. 
(EX-TRAC'/TUM JUG-LAN’DIS.) 4 

Extrait d’Ecorce de Noyer gris, Fr.; Butternussrinden-Extrakt, G. 

“ Juglans, in No. 30 powder, one hundred parts [or sixteen ounces ay.]; Gly- 
cerin, Alcohol, each, a sufficient quantity. Moisten the powder with forty parts 
[or six fluidounces] of Alcohol, and pack it firmly in a cylindrical percolator ; then 
add enough Alcohol to saturate the powder and leave a stratum above it. When 
the liquid begins to drop from the percolator, close the lower orifice, and, having 
closely covered the percolator, macerate for forty-eight hours. Then allow the per- 
colation to proceed, gradually adding Alcohol, until three hundred parts [or three 


* Fluid Extract of Jalap. The following process has been proposed by Prof. Procter. Take of 
jalap, in coarse powder, 3xvi; sugar, Z viij ; carbonate of potassium, 3ss; alcohol, water, each, 
q. 8. Add to the jalap one pint of a mixture consisting of two parts of alcohol and one of water, 
and set aside for twenty-four hours. Then put the mixture into a percolator, and pour on it di- 
luted alcohol until half a gallon has passed. EHvaporate the filtered liquid one-half, add the sugar 
and carbonate of potassium, and evaporate to 12 fluidounces. Put the liquid, while warm, into a 
pint bottle, add four fluidounces of alcohol, and mix. The carbonate of potassium renders the 
resin soluble in water, and probably favorably qualifies the irritating properties of the jalap. A 
fluidrachm of this extract would represent a drachm of jalap, so that the dose should be from 15 
to 30 minims (0°9 to 1°9 C.c.). (A.J. P., xxix. 108.) 
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pints] of tincture are obtained, or the Juglans is exhausted. By means of a water- 
bath, distil off the Alcohol from the tincture, and, having placed the residue in a 
porcelain capsule, evaporate it, on a water-bath, to a pilular consistence. Lastly, 
weigh the Hxtract and thoroughly incorporate with it, while still warm, five per 
cent. of Glycerin.” U.S. 

This extract was formerly for the most part prepared by the country people, who 
are said to have used the bark of the branches, and even the branches themselves, 
instead of the inner bark of the root; and to have injured the preparation by too 
much heat. That it should have proved uncertain in the hands of many physicians 
is, therefore, not a matter of surprise. It should be prepared by the apothecary, 
and from the inner bark of the root gathered in May or June. Experiments made 
by B. F. Moise (A. J. P., 1881, p. 153) prove that alcohol and diluted alcohol are 
better menstrua than water for the bark. Prof. Procter found an extract of the 
fresh bark prepared with diluted alcohol to have much more of the pungency of the 
bark than the officinal ; on account of these results, the process for the extract was 
changed at the last revision, and alcohol substituted for water as a menstruum. 

The extract of butternut is of a black color, sweetish odor, and bitter astringent 
taste. In the dose of five or ten grains (0:33-0:65 Gm.), it acts as a mild cathartic. 


EXTRACTUM KRAMERL®. U.S., Br. Extract of Krameria. Exv- 
tract of Rhatany. 
(EX-TRAC/TUM KRA-ME/RI-Z.) 

Extractum Ratanhe, P.G.; Extrait de Ratanhia, /’r.; Ratanha-Extrakt, G, 

“ Krameria, in No. 40 powder, one hundred parts [or sixteen ounces av.]; Water, 
a sufficient quantity. Moisten the powder with thirty parts [or four and a half 
fluidounces] of Water, pack it in a conical glass percolator, and gradually pour 
Water upon it, until the infusion passes but slightly imbued with the astringency 
of the Krameria. Heat the liquid to the boiling point, strain, and, by means 
of a water-bath, at a temperature not exceeding 70° ©. (158° F.), evaporate to 
dryness.” U.S. 

“Take of Rhatany Root, in coarse powder, one pound [avoirdupois]; Distilled 
water a sufficiency. Macerate the Rhatany in a pint and a half [Imperial measure] 
of the Water for twenty-four hours; then pack in a percolator, and add more Dis- 
tilled Water, until twelve pints [Imp. meas.] have been collected, or the Rhatany is 
exhausted. Hvaporate the liquor by a water-bath to dryness.” Br. 

In selecting a plan for the preparation of this extract, it was undoubtedly wise to 
adopt the mode of displacement, with cold water as the menstruum. It is absolutely 
necessary to the success of the process, that the root should be well and uniformly 
comminuted ; and the “ No. 30 powder” of the U. S. Pharmacopeeia is, therefore, 
preferable to the “‘ coarse powder” of the British. The wood of the root yielded to 
Prof. Procter only 6°8 per cent. of extract, while the bark separatéd from the wood 
yielded 33 per cent. As the wood is of difficult pulverization, the inference is ob- 
vious, that, in powdering the roots, the ligneous portion may be rejected with advan- 
tage. (A. J. P., xiv. 270.) Asa prolonged exposure of the infusion to the air is 
attended with the absorption of oxygen, and the production of insoluble apotheme, 
it is desirable that the evaporation should be conducted rapidly, or ina vacuum. There 
scarcely appears to be occasion, in the case of rhatany, for heating and filtering the 
infusion before evaporation, the only use of which is to get rid of albumen, which 
is not among the recognized ingredients of the root. 

Very inferior extracts of rhatany are often sold. Such is the South American 
extract, which has been occasionally imported. As the product obtained by decoc- 
tion is greater than that afforded by the officinal plan, the temptation to substitute 
the former is not always resisted, although it has been shown to contain nearly 50 
per cent. of insoluble matter. Some druggists prepare the extract with an alcoholic 
menstruum, with a view to the greater product ; but the extract thus prepared has 
from 20 to 30 per cent. less of the active principle than the officinal. A substance 
has been shown to us, said to have been imported as extract of rhatany from Europe, 
which was nearly tasteless, and was plausibly conjectured to be the dried coagulated 
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matter of old tincture of kino. Indeed, we are informed that very little of the 
genuine extract, prepared according to the officinal directions, is to be found in the 
drug stores. 

Extract of rhatany should have a reddish brown color, a smooth shining fracture, 
and a very astringent taste, and should be almost entirely soluble in water. Its 
virtues may be considered as in proportion to its solubility. It is much used for all 
the purposes for which the astringent extracts are employed. The dose is from ten 
to twenty grains (0°65-1:3 Gm.). 

Off. Prep. Trochisci Kramerie. 


EXTRACTUM KRAMERILZ FLUIDUM. U.S. Fluid Eetract of 
Krameria. 
(EX-TRAC/TUM KRA-ME’RI-% FLU’I-DUM.) 

Extrait liquide de Ratanhia, /’r.; Fliissiges Ratanha-Extrakt, G. 

“ Krameria, in No. 30 powder, one hundred grammes [or fifty ounces av.]; Gly- 
cerin, twenty grammes [or seven and a half fluidounces]; Diluted Alcohol, a suff- 
cient quantity, To make one hundred cubic centimeters [or three pints]. Mix the 
Glycerin with eighty grammes [or forty-one fluidounces] of Diluted Alcohol, and, 
having moistened the powder with forty grammes [or twenty fluidounces] of the 
mixture, pack it firmly in a cylindrical glass percolator; then add enough of the 
menstruum to saturate the powder and leave a stratum above it. When the liquid 
begins to drop from the percolator, close the lower orifice, and, having closely cov- 
ered the percolator, macerate for forty-eight hours. Then allow the percolation to 
proceed, gradually adding, first, the remainder of the menstruum, and afterward, 
Diluted Alcohol, until the Krameria is exhausted. Reserve the first seventy cubic 
centimeters [or thirty-three fluidounces] of the percolate, and evaporate the remain- 
der to a soft extract ; dissolve this in the reserved portion, and add enough Diluted 
Alcohol to make the Fluid Extract measure one hundred cubic centimeters [or three 
pints].” US. 

This process does not differ essentially from that formerly officinal; the fluid 
extract well represents the root, and is of a deep red color and very astringent taste. 
The dose is from ten minims to a fluidrachm (0°6-3'75 C.c.). 

Off. Prep. Syrupus Krameriez. 


EXTRACTUM LACTUCH. Br. Extract of Lettuce. 
(EX-TRAC'/TUM LAC-TU’G2.) 
Extractum Lactuce Virose, P.G.; Thridacium ; Extrait de Tiges de Laitue, Thridace, Fr.; Gift- 
lattich-Extrakt, G. ; 
In the British Pharmacopoeia, this extract is prepared from “the Flowering 
Herb of Lettuce,” in the same manner precisely as Extract of Aconite. (See Eu- 
tractum Aconiti.) For the medical properties and uses of extract of lettuce the 


reader is referred to the article on Lactucarium. The dose is from five to fifteen 
grains (0°33-1 Gm.). 


EXTRACTUM LACTUCARIIT FLUIDUM. U.S. Fluid Extract 
of Lactucarium. 
(EX-TRAC'TUM LXO-TU-CA/RI-I FLU/I-DUM.) 

Extrait liquide de Tiges de Laitue (Thridace), Fr.; Fliissiges Giftlattich-Extrakt, G. 

‘‘ Lactucarium, in coarse pieces, one hundred grammes [or twelve and a half 
ounces av.]; Hther, one hundred grammes [or one pint]; Alcohol, Water, each, a 
sufficient quantity, To make one hundred cubic centimeters [or twelve fluidounces]. 
Add the Lactucarium to the Ether contained in a tared flask having the capacity 
of six hundred cubic centimeters [or about four and a half pints], and let it macerate 
for twenty-four hours; then add three hundred grammes [or two and a quarter 
pints] of Water, and shake the mixture well. Fit a bent glass tube into the neck 
of the flask, and, having immersed the flask in hot water, recover the Ether by dis- 
tillation. When all the Ether has distilled over, remove the tube, and, after 
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thoroughly shaking the contents of the flask, continue the heat for half an hour. 
Let the mixture cool, add one hundred grammes [or fourteen and a half fluidounces] 
of Alcohol, and enough Water to make the whole mixture weigh five hundred 
grammes [or sixty-four ounces av.]; after maceration for twenty-four hours, with 
occasional agitation, express and filter the liquid. Return the dregs to the flask and 
macerate them with two hundred grammes [or twenty-eight fluidounces] of a mix- 
ture of Alcohol and Water made in the proportion of one part [or eight fluidounces | 
of Alcohol to three parts [or twenty fluidounces] of Water; repeat the maceration 
two or three times successively with fresh portions of the mixture, until the dregs 
are tasteless, or nearly so. Mix, and filter the liquids thus obtained, and concen- 
trate them, by means of a water-bath (the first expressed liquid by itself), until the 
combined weight of the liquids is stxty grammes [or seven and a half ounces 
av.]; mix the liquids, add forty grammes [or six fluidounces] of Alcohol, and let 
the mixture cool in the evaporating vessel, stirring the mixture frequently, and 
during the intervals keeping the vessel well covered. When cool, add enough 
Alcohol to make the mixture weigh one hundred grammes [or twelve and a half 
ounces av. ], transfer the liquid to a flask, and add enough Water to make the mix- 
ture measure one hundred cubic centimeters [or twelve fluidounces], using the Water 
so required to rinse the evaporating vessel. Shake the mixture occasionally, during 
several hours (and frequently, if a portion of the precipitate is found to be tenacious), 
and, when a uniform mixture results, set it aside for twenty-four hours, so that any 
precipitate formed may subside. Decant the clear liquid, transfer the precipitate to 
a filter, and, after thoroughly draining it into the decanted liquid, wash it with a 
mixture of Alcohol and Water made in the proportion of three parts [or ten fluid- 
drachms] of Alcohol to four parts [or eleven fluidrachms] of Water, until the wash- 
ings pass tasteless. Concentrate the washings, by evaporation, to a syrupy consist- 
ence, mix with the decanted liquid, and add enough of the last-named mixture of 
Alcohol and Water to make the whole measure one hundred cubic centimeters [or 
twelve fluidounces]. Lastly, after twenty-four hours, having meanwhile shaken 
the Fluid Extract occasionally, filter it through paper.” U.S. 

This is a new officinal fluid extract, the process being that recommended by Prof. 
C. Lewis Diehl. Lactucarium is one of the most difficult substances to operate upon 
with the view of obtaining and retaining in a soluble form all of the active principles. 
In this process the object of the preliminary treatment with ether and water is to 
secure the fine division of the particles by dissolving the lactucerin and resin and 
to keep them from coalescing, through the presence of water. This pasty mass is 
subsequently treated with alcohol and water by repeated maceration with expression 
and decantation ; taking care to wash the precipitate with alcohol and water in order 
thoroughly to retain all the soluble active ingredients ; the washings are subsequently 
concentrated by evaporation, mixed with the decanted liquid, and brought up to the 
standard strength. Jos. L. Lemberger recommends the previous extraction of the 
lactucerin from the lactucarium by treatment with benzin; he then mixes the 
dried lactucarium with an equal bulk of clean sand, introduces it into a percolator, 
macerates, and afterward percolates with diluted alcohol, reserving the first fourth 
of the percolate, and continuing the percolation to exhaustion, and evaporating the 
weak percolate to three-fourths, as is usual in making fluid extracts. The object of 
these processes is to secure a fluid extract which will form with syrup a clear liquid 
and at the same time retain its efficiency. The dose would be five to thirty minims 
(0°3-1'9 C.c.). 

Off. Prep. Syrupus Lactucarii, U.S. 


EXTRACTUM LEPTANDR&. U.S. Eatract of Leptandra. 
(EX-TRAC’/TUM LEP-TAN’DRZ.) 

Extract of Culver’s Root; Extrait de Leptandra, Fv.; Leptandra-wurzel-Extrakt, @. 

“ Leptandra, in No. 40 powder, one hundred parts [or sixteen ounces av.]; Al- 
cohol, two hundred parts [or two and a quarter pints]; Water, one hundred parts 
[or one pint]; Glycerin, Diluted Alcohol, each, a sufficient quantity. Mix the Al- 
cohol and Water, and, having moistened the powder with forty parts [or six fluid- 
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ounces] of the mixture, pack it firmly in a cylindrical percolator; then add enough 
of the menstruum to saturate the powder and leave a stratum above it. When the 
liquid begins to drop from the percolator, close the lower orifice, and, having closely 
covered the percolator, macerate for forty-eight hours. Then allow the percolation 
to proceed, gradually adding, first, the remainder of the menstruum, and then, Di- 
luted Alcohol, until three hundred parts [or three pints] of tincture are obtained 
or the Leptandra is exhausted. By means of a water-bath, distil off the Alcohol 
from the tincture, and, having placed the residue in a porcelain capsule, evaporate 
it, on a water-bath, to a pilular consistence. Lastly, weigh the Extract, and thor- 
oughly incorporate with it, while still warm, jive per cent. of Glycerin.” U.S. 

This is a new officinal extract, which will furnish those practitioners who have 
been in the habit of prescribing the so-called /eptandrin, with a preparation of 
uniform character. The dose is five to ten grains (0°33-0°65 Gm.) | 


EXTRACTUM LEPTANDRA FLUIDUM. U.S. Fluid Eatract of 
Leptandra. 


(EX-TRAC/TUM LEP-TAN/DRZ FLU/I-DUM.) 

Fluid Extract of Culver’s Root; Extrait liquide de Leptandra, Fr.; Fliissiges Leptandra-Ex- 
trakt, G. 

“ Leptandra, in No. 60 powder, one hundred grammes [or fifty ounces av.]; Glyce- 
rin, fifteen grammes [or five and a half fluidounces]; Diluted Alcohol, a sufficient quan 
tity, To make one hundred cubic centimeters [or three pints]. Mix the Glycerin with 
eighty-five grammes [or forty-four fluidounces] of Diluted Alcohol, and, having moist- 
ened the powder with forty grammes [or twenty-three fluidounces | of the mixture, pack 
moderately in a cylindrical percolator ;, then add enough of the menstruum to saturate 
the powder and leave a stratum above it. When the liquid begins to drop from the 
percolator, close the lower orifice, and, having closely covered the percolator, macerate 
for forty-eight hours. Then allow the percolation to proceed, gradually adding first 
the remainder of the menstruum and afterward Diluted Alcohol, until the Leptandra 
is exhausted. Reserve the first etghty cubic centimeters [or thirty-eight fluidounces ] 
of the percolate, and evaporate the remainder to a soft extract; dissolve this in the 
reserved portion, and add enough Diluted Alcohol to make the Fluid Extract meas- 
ure one hundred cubic centimeters [or three pints].” U.S. 

This is a new officinal fluid extract, which has been considerably used in the 
West. It thoroughly represents the root, is of a deep reddish brown color, and is 
given in the dose of twenty minims to a fluidrachm (1:25-3:75 C.c.). 


EXTRACTUM LOBELLAZ FLUIDUM. U.S. Fluid Extract of Lo- 


belia. 
(EX-TRAC/TUM LO-BE/LI- FLU/I-DUM.) 

Extrait liquide de Lobélie enfiée, F.; Fliissiges Lobelienkraut-Extrakt, @. 

“ Lobelia, in No. 60 powder, one hundred grammes [or fifty ounces av.]; Diluted 
Alcohol, a sufficient quantity, To make one hundred cubie centimeters [or three 
pints]. Moisten the powder with thirty-five grammes [or eighteen fluidounces] of 
Diluted Alcohol, and pack it firmly in a cylindrical percolator; then add enough 
Diluted Alcohol to saturate the powder and leave a stratum above it. When the 
liquid begins to drop from the percolator, close the lower orifice, and, having closely 
covered the percolator, macerate for forty-eight hours. Then allow the percolation 
to proceed, gradually adding Diluted Alcohol, until the Lobelia is exhausted. Re- 
serve the first eighty-five cubic centimeters [or forty fluidounces] of the percolate, 
and evaporate the remainder, at a temperature not exceeding 50° C. (122° F.), to 
a soft extract; dissolve this in the reserved portion, and add enough Diluted Alco- 
hol to make the Fluid Extract measure one hundred cubic centimeters [or three 
pints].” U.S. | 

This is another new fluid extract. It is of a dark olive color, having the acrid 
taste of lobelia very marked. ‘The dose as an expectorant is from one to five minims 
(0:06—0°3 C.c.) ; as an emetic, from ten to twenty minims (0°6-1:25 C.c.). 
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EXTRACTUM LUPULI. Br. Extract of Hop. 
(EX-TRAC'TUM LU/PU-LI.) 

Extractum Humuli; Extrait de Houblon, Fr.; Hopfenextrakt, @. 

“Take of Hop one pound [avoirdupois]; Rectified Spirit one pint and a half 
[Imperial measure]; Distilled Water one galion [Imp. meas.]. Macerate the Hop 
in the Spirit for seven days; press out the tincture, filter, and distil off the spirit, 
leaving a soft extract. Boil the residual Hop with the Water for one hour, press 
out the liquor, strain, and evaporate by a water-bath to the consistence of a soft ex- 
tract. Mix the two extracts, and evaporate at a temperature not exceeding 140° 
until it has acquired a suitable consistence for forming pills.” Br. 

This is a great improvement on the old Lond. and Ed. process by maceration 
with water and evaporation. Alcohol is necessary for the exhaustion of the hop, 
and very cautious evaporation, to preserve the aroma in the extract. But since the 
discovery of the fact that the active properties of hops reside chiefly in the lupulin, 
the extract has been to a great extent superseded by that substance in this country, 
and has been little used, Lupulin may be advantageously substituted for it in all 
cases in which it was formerly employed. Mr. Brande says that the average yield 
of one ewt. of hops is 40 lbs. of the extract. The dose is from ten to thirty grains 
(06-19 Gm.). | 

Under the inappropriate name of huwmuline,an extract has been prepared by first 
treating hops with alcohol and subsequently with water, evaporating the tincture 
and infusion separately, and mixing the products. (P. J. 77., xiii. 231.) 


EXTRACTUM LUPULIN.A FLUIDUM. U.S. Fluid EKetract of 
Tnupulin. 
| (EX-TRAC/TUM LU-PU-LI/NH FLU'T-DUM.) 

Extrait liquide de Lupuline, Fr.; Fliissiges Lupulin-Extrakt, G. 

“ Lupulin, one hundred grammes [or fifty ounces av.]; Alcohol, a sufficient quan- 
tity, To make one hundred cubic centimeters [or three pints]. Moisten the Lupulin 
with twenty grammes [or twelve fluidounces] of Alcohol, and pack it firmly in a 
cylindrical percolator ; then add enough Alcohol to saturate the Lupulin and leave 
a stratum above it. When the liquid begins to drop from the percolator, close the 
lower orifice, and, having closely covered the percolator, macerate for forty-eight 
hours. Then allow the percolation to proceed, gradually adding Alcohol, until the 
Lupulin is exhausted. Reserve the first seventy cubic centimeters [or thirty-three 
fluidounces] of the percolate, and evaporate the remainder to a soft extract ; dissolve 
this in the reserved portion, and add enough Alcohol to make the Fluid Extract 
measure one hundred cubic centimeters [or three pints].” U.S. 

This fluid extract is identical with that formerly officinal. It is of a very dark 
brown color, having the odor and taste of hops very distinctly. Owing to its resin- 
ous character, it is not miscible with aqueous liquids, and if desired in combination, it 
is necessary to use gum arabic or other emulsifying agent. The dose is ten or 
fifteen minims (0:6-0°9 C.c.). 


EXTRACTUM MALTI. U.S. Extract of Malt. 
(EX-TRAC/TUM MAL/TI.) 

Extrait de Malt d’Orge, Fr.; Gerstenmalz-Extrakt, @. 

“Malt, in coarse powder, not finer than No. 12, one hundred parts [or eighty 
ounces av.]; Water, @ sufficient quantity. Upon the powder, contained in a suit- 
able vessel, pour one hundred parts [or five pints] of Water, and macerate for six 
hours. Then add four hundred parts [or twenty pints] of Water, heated to about 
30° C. (86° F.), and digest for an hour at a temperature not exceeding 55° C. 
(131° F.). Strain the mixture with strong expression. Finally, by means of a 
water-bath, or vacuum apparatus, at a temperature not exceeding 55° C. (131° F.), 
evaporate the strained liquid rapidly to the consistence of thick honey. 

‘Keep the product in well-closed vessels, in a cool place.” U.S. 

Under the name of extract of malt, two distinct preparations have been put upon 
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the market; the one being a very strong beer, the other an extract prepared from 
malt, and chiefly composed of dextrin and glucose, with some albumen and phos- 
phates. The object of this officinal process is to obtain all of the soluble principles 
of malt in a permanent form. To secure this, strict attention to the details of the 
process is necessary. The changes effected in the starch granules of barley by the 
process of malting are described under Hordeum and Maltum. Good extract of 
malt should contain no starch, have the consistence of thick honey, a brown color, 
and should be free from empyreumatic taste. A great deal of commercial extract 
of malt is adulterated with glucose to a surprising extent. 

The officinal process does not differ materially from that of M. L. W. Jassoy 
(Journ. de Pharm., 4e sér., xvi. 440), who recommends the following method. 
Macerate malt for three hours.in its weight of cold water, then add four times its 
weight of water, and carefully raise the temperature to 65° C. during one hour. 
Filter, boil the residue with three parts of water for a quarter of an hour, remove 
from the fire, and allow to cool to 75° C., filter, and express the residue. Mix the 
liquids, maintain for some time at a temperature of 50° C., until the starch is con- 
verted into sugar. Reduce to one-third the volume by gentle boiling, allow to stand 
overnight, filter through a woollen strainer, and evaporate upon a water-bath to the 
consistence of an extract. A dry extract of malt is coming into extensive use as an 
infants’ food, made by artificially drying the thick syrupy extract. Itis in the form 
of straw-colored, coarse powder, and is given dissolved in milk or water. O. F. 
Romer and H. R. Randoll, of Brooklyn, have patented several improvements in the 
process of making extract of malt, namely: 1, the properly ground malt is treated 
with an alkaline solution, in order to neutralize the fatty acids which usually impart 
a bad taste to the product; 2, the extract is separated from the solid matters by 
pressing in press-cloths, whereby it is obtained as a clear liquid with scarcely any 
loss. (VV. R., 1880, p. 179.) Pharmaceutically, extract of malt has been used as an 
emulsifying agent ; it makes a good basis for a cod-liver oil emulsion, for which pur- 
pose it is admirably adapted therapeutically. The dose is one to four drachms. 


EXTRACTUM MATICO FLUIDUM. U.S. Fluid Extract of Matico. 
(EX-TRAC/TUM MA-Ti/CO FLU!I-DUM—ma-te'ks.) 

Extrait liquide de Matico, Fr.; Fliissiges Matico-Extrakt, G. 

“ Matico, in No. 40 powder, one hundred grammes [or fifty ounces av.]; Gly- 
cerin, ten grammes [or three and three-quarter fluidounces]; Alcohol, Water, each, 
a sufficient quantity, To make one hundred cubic centimeters [or three pints]. Mix 
the Glycerin with seventy-five grammes [or forty-four fluidounces] of Alcohol and 
twenty-five grammes [or twelve fluidounces] of Water, and, having moistened the 
powder with thirty grammes [or fifteen fluidounces] of the mixture, pack it firmly 
in a cylindrical percolator; then add enough of the menstruum to saturate the 
powder and leave a stratum above it. When the liquid begins to drop from the 
percolator, close the lower orifice, and, having closely covered the percolator, macer- 
ate for forty-eight hours. Then allow the percolation to proceed, gradually adding, 
first, the remainder of the menstruum, and afterward, a mixture of Alcohol and 
Water, made in the proportion of three parts [or three and a half pints] of Alcohol 
to one part [or one pint] of Water, until the Matico is exhausted. Reserve the first 
eighty-five cubie centimeters [or forty fluidounces] of the percolate, and evaporate 
the remainder to a soft extract ; dissolve this in the reserved portion, and add enough 
of a mixture of Alcohol and Water, using the same proportions as before, to make 
the Fluid Extract measure one hundred cubic centimeters [or three pints].” U. 8. 

This is probably the best liquid preparation of matico; the present formula does 
not differ materially from that of 1870. It is a greenish black liquid, which prob- 
ably contains all of the virtues of matico, and affords an excellent form for internal 
administration. The dose is from a half to one fluidrachm (1:9-3°75 C.c.). 
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EXTRACTUM MEZEREI. U.S. Eetract of Mezerewm. 
(EX-TRAC/TUM ME-ZE’RE-I.) 

Extrait alcoolique de Mézéréon, Fr.; Spiritudses Seidelbast-Extrakt, G. 

“ Mezereum, in No. 30 powder, one hundred parts [or sixteen ounces av.]; Al- 
cohol, a sufficient quantity. Moisten the powder with forty parts [or six fluid- 
ounces] of Alcohol, and pack it firmly in a cylindrical percolator; then add enough 
Alcohol to saturate the powder and leave a stratum above it. When the liquid 
begins to drop from the percolator, close the lower orifice, and, having closely cov- 
ered the percolator, macerate for forty-eight hours. Then allow the percolation to 
proceed, gradually adding Alcohol, until three hundred parts [or three pints] of 
tincture are obtained, or the Mezereum is exhausted. Reserve the first ninety parts 
[or thirteen fluidounces] of the percolate; evaporate the remainder, at a tempera- 
ture not exceeding 50° C. (122° F,), to ten parts [or two fluidounces]; mix this 
with the reserved portion, and evaporate at or below the before-mentioned tempera- 
ture in a porcelain capsule, on a water-bath, to a pilular consistence.” U.S. 

This is a good preparation, yet differing from the ethereal extract of the British 
Pharmacopeeia in not being quite so powerful. It is used asan irritant. (See next 
article.) 

Of. Prep. Linimentum Sinapis Compositum, U. 8S. 


EXTRACTUM MEZEREI AATHEREUM. Br. Ethereal Extract of 
Mezereon. 
(EX-TRAC’/TUM ME-ZE/RE-I A-THE/RE-UM—é-thé/re-im.) 

Extrait éthéré de Mézéréon (de Garou), Fr.; Aitherisches Seidelbast-Extrakt, G. 

“Take of Mezereon Bark, cut small, one pound [avoirdupois]; Rectified Spirit 
eight pints [Imperial measure]; Ether one pint [Imp. meas.]. Macerate the Meze- 
reon in six pints of the Spirit for three days, with frequent agitation; strain and 
press. To the residue of the Mezereon add the remainder of the Spirit, and again 
macerate for three days, with frequent agitation; strain and press. Mix and filter 
the strained liquors; recover the greater part of the Spirit by distillation, evaporate 
what remains to the consistence of a soft extract; put this into a stopped bottle 
with the Ether, and macerate for twenty-four hours, shaking them frequently. De- 
cant the ethereal solution; recover part of the Ether by distillation, and evaporate 
what remains to the consistence of a soft extract.”’ Br. 

This is the process of the present French Codex, with slight modifications, which 
do not affect the result. In the Codex the mezereon is exhausted by means of per- 
colation, instead of by a double maceration; and in this respect the process is, we 
think, preferable, in the hands of a skilful operator. With those not experienced 
in percolation, it may be better to follow the British Pharmacopeeia. 

By the method of proceeding in the preparation of this extract the irritating 
properties of mezereon are concentrated in a small bulk; all the ingredients of the 
bark not soluble both in alcohol and in ether being excluded. For external use this 
is probably desirable; and the extract is therefore chiefly useful as an external irri- 
tant ; for which purpose it is brought into the state of an ointment, as in the French 
“ pommade épispastique au garou,”’ or used in liniments, as in the British ‘“ com- 
pound liniment of mustard.” The French “pommade,” which might properly be 
designated as Unguentum Mezeret, or Ointment of Mezereon, is prepared in the fol- 
lowing manner. 

“Take of Ethereal Extract of Mezereon forty parts ; Lard nine hundred parts ; 
White Wax one hundred parts; Alcohol ninety parts. Dissolve the Extract in 
the Alcohol, add the Lard and Wax, and heat moderately, with continual agitation, 
until the alcohol is evaporated. Pass through linen; pour into a pot, and shake 
until the ointment is partly cooled.” (#’r. Codex.) 

The object of this preparation is to act as an irritant agent, and especially as a 
dressing for issues and blistered surfaces to keep them open. For this purpose it 
is preferable to the ointment of cantharides, in all cases in which the latter is dis- 
posed to cause strangury. | 

Of. Prep. Linimentum Sinapis Compositum, Br. 
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EX TRACTUM MEZEREI FLUIDUM. U.S. Fluid Extract of 
Mezereum. 
(EX-TRAC/TUM ME-ZE’/RE-I FLU'I-DUM.) 
- Extrait liquide de Mézéréon (de Garou) Fr.; Fliissiges Seidelbast-Extrakt, G. 

“ Mezereum, in No. 30 powder, one hundred grammes [or fifty ounces av.]; Al-, 
cohol, a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Moisten the powder with forty grammes [or twenty-three fluidounces] of Alcohol, 
and pack it firmly in a cylindrical percolator; then add enough Alcohol to saturate 
the powder and leave a stratum above it. When the liquid begins to drop from the 
percolator, close the lower orifice, and, having closely covered the percolator, macer- 
ate for forty-eight hours. Then allow the percolation to proceed, gradually adding 
Alcohol, until the Mezereum is exhausted. Reserve the first ninety cubic centimeters 
_ [or forty-three fluidounces] of the percolate, and evaporate the remainder, at a tem- 
perature not exceeding 50° OC. (122° F-.), to a soft extract; dissolve this in the 
reserved portion, and add enough Alcohol to make the Fluid Extract measure one 
hundred cubic centimeters [or three pints].” U.S. 

This fluid extract is identical with that formerly officinal. It is too acrid for in- 
ternal administration; its principal use is as the active ingredient in the stimulating 
ointment of mezereon. 


Of. Prep. Unguentum Mezerei, U.S. 
EXTRACTUM NUCIS VOMICA. U.S., Br. Extract of Nux 


Vomica. 
( EX-TRAC/TUM NU/CIS VOM'I-G4—voim!e-sé.) 

Extractum Strychni Spirituosum, P. G.; Extractum Nucum Vomicarum §pirituosum (vel Al- 
coholicum); Extrait de Noix vomique, Fr.; Weingeistiges Krahenaugen-Extrakt, G. 

‘“Nux Vomica, in No. 60 powder, one hundred parts [or sixteen ounces av. ]; 
Alcohol, Water, each, a sufficient quantity. Mix Alcohol and Water in the pro- 
portion of eight parts [or four and a half pints] of Alcohol and one part [or half 
a pint] of Water, and, having moistened the powder with one hundred parts [or 
fifteen fluidounces] of the mixture, let it macerate in a closed vessel, in a warm 
place, for forty-eight hours. Then pack it in a cylindrical percolator, and gradually 
pour menstruum upon it, until the tincture passes but slightly imbued with bitter- 
ness. By means of a water-bath, distil off the Alcohol from the tincture, and, 
having placed the residue in a porcelain capsule, evaporate it, on a water-bath, to a 
pilular consistence.” UW. S. 

‘Take of Nux Vomica one pound [avoirdupois]; Rectified Spirit a sufficiency. 
Apply steam to the Nux Vomica until it is thoroughly softened, then dry rapidly, 
and reduce to fine powder. Exhaust the powder by boiling it with successive por- 
tions of the Spirit until the latter comes off nearly free from bitterness. Strain, distil 
off the Spirit, and evaporate by a water-bath to the consistence of a soft extract.” Br. 

In both the U.S. and Br. Pharmacopeeias the nux vomica is directed in fine pow- 
der; but in the latter only are we told how to reduce it to that state. Another 
method, formerly employed by the Hd. College, was to grind it in a coffee-mill. The 
method of percolation in the U. 8. process is preferable to that of decoction in the 
British, for exhausting the drug. This is one of the few instances in which the 
U. S. Pharmacopceia deems a preliminary maceration advisable. When the extract 
is kept in powder, it is apt to agglutinate into a tough mass. According to Zippel, 
this may be prevented by adding a little water before the close of the evaporation, 
and then continuing the evaporation to dryness. (Arch. der Pharm., July 24, 1859.) 

The fixed oil which is found in this extract in the proportion of from 2 to 3 per 
cent. should be separated, shaken with a little alcohol to dissolve out the alkaloids 
taken up by the oil, and the solution evaporated and added to the extract. The 
abstract is to be preferred to this extract, which is an active preparation, though 
not always of uniform strength, owing to the variable proportion of strychnia in the 
nux vomica. M. Recluz obtained from sixteen ounces of nux vomica the average 
product of one ounce and a quarter. The dose of the extract is from half a grain 
to two grains (0:03-0:13 Gm.), to be repeated three times a day. 
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EXTRACTUM NUCIS VOMICZ FLUIDUM. U.S. Fluid Extract 
of Nux Vomica. 
(EX-TRAC’/TUM NU/CIS VOM'I-GH FLU/I-DUM.) 

Extrait liquide de Noix Vomique, /’r.; Fliissiges Krihenangen-Extrakt, G. 

“ Nux Vomica, in No. 60 powder, one hundred grammes [or fifty ounces av.]; 
Alcohol, Water, each, a sufficient quantity, To make one hundred cubic centimeters 
[or three pints]. Mix eight paris [or nine pints] of Alcohol with one part [or one 
pint] of Water, and, having moistened the powder with one hundred cubic centi- 
meters [or three pints] of the mixture, let it macerate in a closed vessel, in a warm 
place, for forty-eight hours. ‘Then pack it firmly in a cylindrical percolator, and 
eradually pour menstruum upon it, until the tincture passes but slightly imbued with 
bitterness. Reserve the first ninety cubic centimeters [or forty-three fluidounces] of 
the percolate. By means of a water-bath, distil off the Alcohol from the remainder, 
and evaporate the residue to a soft extract; dissolve this in the reserved portion, 
and add enough menstruum to make the Fluid Extract measure one hundred cubie 
centimeters [or three pints].” U.S. 

This is a new officinal fluid extract; its usefulness is not very apparent. The 
drug is a difficult one to exhaust at best; the dose of the best known liquid prepara- 
tion, the tincture, is small enough, and, in our opinion, there was no neeessity for in- 
troducing a fluid extract which will, in the majority of cases, not thoroughly repre- 
sent the drug. The dose is three to five minims (0°18 to 0°3 C.c.). 


EXTRACTUM OPII. U.S., Br. Extract of Opium. 
(EX-TRAC'TUM O/PI-I.) 

Extrait d’Opium, Extrait thébaique, /’r.; Opiumextrakt, G. ; 

“Opium, one hundred parts [or sixteen ounces av.]; Water, seven hundred ana 
jifty parts [or seven and a half pints]; Glycerin, a sufficient quantity. Cut the 
Opium into small pieces, let it macerate for twenty-four hours in one hundred and 
jifty parts [or one and a half pints] of the Water, and reduce it to a soft mass by 
trituration. Express the liquid from it, and treat the residue again in the same 
manner with one hundred and fifty parts [or one and a half pints] of the Water. 
Repeat the maceration and expression three times more, using a fresh portion of 
the Water each time. Having mixed the liquids, filter the mixture, and evaporate, 
by means of a water-bath, to a pilular consistence. Lastly, weigh the Extract and 
thoroughly incorporate with it, while still warm, jive per cent. of Glycerin.” U.S. 

“Take of Opium, in thin slices, one pound [avoirdupois]; Distilled Water srx 
pints [Imperial measure]. Macerate the Opium in two pints of the water for 
twenty-four hours, and express the liquor. Reduce the residue of the Opium to a 
uniform pulp, macerate it again in two pints of the Water for twenty-four hours, and 
express. Repeat the operation a third time. Mix the liquors, strain through flan- 
nel, and evaporate by a water-bath until the extract has acquired a’suitable con- 
sistence for forming pills.” Br. 

The U.S. and Br. processes are essentially the same. 

As purely aqueous preparations of opium have been found to agree better with 
certain individuals than opium alone or its alcoholic preparations, there is reason to 
believe that there are in the crude drug one or more principles, capable of causing 
nausea, headache, nervous disturbance, etc., which are insoluble in water, though 
extracted by alcohol or ether. (See Opium Denarcotisatum.) The aqueous extract 
of opium formerly officinal became hard and friable on keeping, and the addition of 
glycerin is now made to cause it to retain its pilular consistence. Some pharmacists 
prefer to evaporate the extract to dryness, and keep it in a powdered condition. If 
carefully evaporated by water-bath there can be no objection to this. M. Guibourt 
states that this extract, when kept, is apt to swell up, owing, as he at first supposed, 
to the fermentation of glucose ; but he now ascribes the phenomenon to the change 
of meconic acid into the parameconic, with the escape of carbonic acid. (Journ. de 
Pharm., Aott, 1860, p. 138.) 

Recluz obtained from sixteen ounces of opium an average product of nine ounces 
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by hot water and six by cold; and the U.S. formula usually yields about seven and 
a half ounces from the same quantity. The dose of the extract of opium is half 
a grain to one grain (0:031—0:065 Gm.). 

Of. Prep. Kmplastrum Opii, U. S.; Extractum Opii Liquidum, Br.; Trochisci 
Opii, Br.; Vinum Opii, Br.; Trochisci Glycyrrhizee et Opii, U.S. 


EXTRACTUM OPII LIQUIDUM. Br. Liquid Extract of Opium. 
(EX-TRAC'TUM 0/PI-I LIQ/UI-DUM—lik! we-dum.) 

Extrait liquide d’Opium, Fr.; Fliissiges Opiumextrakt, @. 

“Take of Extract of Opium one ounce [avoirdupois] ; Distilled Water sixteen 
fluidounces [Imperial measure]; Rectified Spirit fowr fluidounces [Imp. meas. ]. 
-Macerate the Extract of Opium in the Water for an hour, stirring frequently ; then 
add the Spirit, and filter. The product should measure one pint [Imp. meas.].” Br. 

This is a good preparation, one which has long been needed, and in the absence 
of which from the Pharmacopceia empirical preparations have obtained a certain 
vogue. It is well known that in opium there are principles soluble in alcohol but 
not in water, which often produce various disagreeable effects, not experienced from 
the watery extract. What was wanted was a liquid preparation meeting this demand. 
All that was required was to make an aqueous solution of the watery extract, and 
to add something to preserve it. The British Pharmacopoeia uses alcohol for the 
purpose, and in the original formula employed it in such proportion that an Impe- 
rial pint of the liquid should contain three fluidounces of the spirit, or between 
one-sixth and one-seventh by measure. But this amount of alcohol, according 
to Mr. Squire, is insufficient for its preservation, and should be doubled. In the 
present Pharmacopeeia the spirit has been increased to four fluidounces, and the 
water diminished from seventeen to sixteen fluidounces; but even with this increase 
the spirit constitutes only one-fifth, which is considerably short of the proportion 
recommended by Mr. Squire. A preparation similar to the British was made some 
years since by Mr. Eugene Dupuy, of New York. (See Opium.) In the De- 
odorized Tincture of Opium of the U.S. Pharmacopceia, the advantages of the 
preparation have, we think, been still better secured. The dose of the liquid ex- 
tract, equivalent to a grain of opium, would be about ten minims (0°6 C.c.). 


EXTRACTUM PAPAVERIS. Br. Extract of Poppies. 
(EX-TRAC'/TUM PA-PA!VE-RIS.) 

Extrait de Pavot, Fr.; Mohnextrakt, G. 

“Take of Poppy Capsules, dried, freed from the seeds, and coarsely powdered, 
one pound [avoirdupois]; Rectified Spirit two ounces [av.]; Boiling Distilled 
Water a sufficiency. Mix the Poppy Capsules with two pints [Imperial measure] 
of the Water, and infuse for twenty-four hours, stirring them frequently ; then 
pack them in a percolator, and, adding more of the Water, allow the liquid slowly 
to pass until about a gallon [Imp. meas.] has been collected, or the Poppies are 
exhausted. Hvaporate the liquor by a water-bath until it is reduced to a pint [ Imp. 
meas.], and, when cold, add the Spirit. Let the mixture stand for twenty-four 
hours; then separate the clear liquor by filtration, and evaporate this by a water- 
bath, until the extract has acquired a suitable consistence for forming pills.” Br. 

The Extract of Poppy Capsules was an officinal of the Lond. and Edin. Colleges, 
but was abandoned in the formation of the first British Pharmacopeia. It has, how- 
ever, been introduced into the last edition of that work, though with a process 
somewhat modified. It possesses the virtues of opium, but is inferior, and much 
less uniform in strength. The dose is from five to ten grains (0:33-0°65 Gm.). 


EXTRACTUM PAREIRE. Br. Eetract of Pareira. 
(EX-TRAC’/TUM PA-REI/RAi—pa-ra/ré. ) 
Extrait de Pareira Brava, Fr.; Pareira-Extrakt, G@. 
“Take of Pareira Root, in coarse powder, one pound [avoirdupois]; Boiling 
Distilled Water one gallon [Imperial measure], or a sufficiency. Digest the Pareira 
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with a pint [Imp. meas.] of the Water for twenty-four hours, then pack in a perco- 
lator, and, adding more of the Water, allow the liquor slowly to pass until a gallon 
[Imp. meas.] has been collected, or the Pareira is exhausted. Evaporate the liquor 
by a water-bath until the extract has acquired a suitable consistence for forming 
ills.” Br. 

; This was formerly directed by the London and Edinburgh Colleges, was omitted 
in the first British Pharmacopeeia, and has been adopted again in the last edi- 
tion. By the formula of the London College, it was prepared by boiling the root 
in water, straining while hot, and then evaporating to dryness. The British Phar- 
macopeeia more wisely exhausts the root by percolation, and evaporates by a water- 
bath, thus avoiding the bad effects of long-continued heat. The dose is from ten 

to thirty grains (0:65-1:95 Gm.). . 


EXTRACTUM PAREIRA FLUIDUM. U.S, Br. Fluid Extract 


of Pareira. 
(EX-TRAC/TUM PA-REI/RA FLU/I-DUM—pa-ra/ré.) 

Extractum Pareire Liquidum, Br.; Liquid Extract of Pareira; Extrait liquide de Pareira 
Brava, Fr.; Fliissiges Pareira-Extrakt, G. 

“ Pareira, in No. 40 powder, one hundred grammes [or fifty ounces]; Glycerin, 
twenty grammes [or seven and a half fluidounces]; Diluted Alcohol, a sufficient 
quantity, To make one hundred cubic centimeters [or three pints]. Mix the Gly- 
cerin with eighty grammes [or forty-one fluidounces] of Diluted Alcohol, and, 
having moistened the powder with forty grammes [or twenty fluidounces] of the 
mixture, pack it firmly in a cylindrical percolator; then add enough of the men- 
struum to saturate the powder and leave a stratum above it. When the liquid 
begins to drop from the percolator, close the lower orifice, and, having closely covered 
the percolator, macerate for forty-eight hours. Then allow the percolation to pro- 
ceed, gradually adding, first, the remainder of the menstruum, and afterward, Diluted 
Alcohol, until the Pareira is exhausted. Reserve the first eighty-five cubic centi- 
meters [or forty fluidounces] of the percolate. By means of a water-bath, distil off 
the Alcohol from the remainder, and evaporate the residue to a soft extract ; dissolve 
this in the reserved portion, and add enough Diluted Alcohol to make the Fluid 
Extract measure one hundred cubic centimeters [or three pints].” U.S. | 

“Take of Pareira Root, in coarse powder, one pound [avoirdupois]; Boiling Dis- 
tilled Water one gallon [Imperial measure], or a sufficiency ; Rectified Spirit three 
Jluidounces. Digest the Pareira with a pint [Imp. meas.] of the Water for twenty- 
four hours, then pack in a percolator, and, adding more of the Water, allow the 
liquor slowly to pass until a gallon [Imp. meas.] has been collected, or the Pareira 
is exhausted. Evaporate the liquor by a water-bath to thirteen fluidounces, and, 
when it is cold, add the Spirit, and filter through paper.” Br. 

The British preparation is a concentrated infusion, preserved by adding somewhat 
less than one-fourth of its measure of alcohol, and is said by those who have used 
it to have all the virtues of the root. The American fluid extract is made with 
diluted alcohol and glycerin, is practically identical with that of 1870, and is prob- 
ably the better preparation. The dose is one or two fluidrachms (3°75-7'5 C.c.). 


EXTRACTUM PHYSOSTIGMATIS. U.S, Br. Extract of Phy- 


sostigma. 
(EX-TRAC'/TUM PHY-SQ-STIG/MA-TIS.) 

Extractum Fabz Calabarice, P.G.; Extract of Calabar Bean; Extrait de Féve de Calabar, 
Fr.; Kalabarbohnen-Extrakt, G. 

“ Physostigma, in No. 40 powder, one hundred parts [or sixteen ounces ayv.]; 
Alcohol, a sufficient quantity. Moisten the powder with forty parts [or six fluid- 
ounces] of Alcohol, and pack it firmly in a cylindrical percolator ; then add enough 
Alcohol to saturate the powder and leave a stratum above it. When the liquid begins 
to drop from the percolator, close the lower orifice, and, having closely covered the 
percolator, macerate for forty-eight hours. Then allow the percolation to proceed, 
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gradually adding Alcohol, until three hundred parts [or three pints] of tincture are 
obtained, or the Physostigma is exhausted. Reserve the first ninety parts [or four- 
teen fluidounces] of the percolate; evaporate the remainder, at a temperature not 
“exceeding 50° C. (122° F.), to ten parts [or two fluidounces], mix this with the 
reserved portion, and evaporate at or below the before-mentioned temperature in a 
porcelain capsule, on a water-bath, to a pilular consistence.” U.S. 

“Take of Calabar Bean, in coarse powder, one pound [avoirdupois]; Rectified 
Spirit four pints [Imperial measure]. Macerate the Bean for forty-eight hours with 
one pint [Imp. meas.] of the Spirit in a close vessel, agitating occasionally, then 
transfer to a percolator, and, when the fluid ceases to pass, add the remainder of the 
Spirit so that it may slowly percolate through the powder. Subject the residue of 
the Bean to pressure, adding the pressed liquor to the product of the percolation ; 
filter, distil off most of the Spirit, and evaporate what is left in the retort by a 
water-bath to the consistence of a soft extract.” Br. 

As alcohol is a much better solvent than water of the active principles of the 
bean, it is preferred in making the extract. or the uses of the extract, see Phy- 
sostigma. The dose for internal use is from one-sixteenth to one-sixth of a grain 
(0:004—0:01 Gm.). 


EXTRACTUM PILOCARPI FLUIDUM. U.S. Fluid Extract of 
Pilocarpus. |luid Extract of Jaborandi. | 
(EX-TRAC’/TUM PI-LOQ-CAR/PI FLU/I-DUM.) 


“ Pilocarpus, in No. 40 powder, one hundred grammes [or fifty ounces av. |; Di- 
luted Alcohol, @ sufficient quantity, To make one hundred cubic centimeters [or three 
pints]. Moisten the powder with thirty-five grammes [or eighteen fluidounces] of 
Diluted Alcohol, and pack it firmly in a cylindrical percolator ;. then add enough 
Diluted Alcohol to saturate the powder and leave a stratum above it. When the 
liquid begins to drop from the percolator, close the lower orifice, and, having closely 
covered the percolator, macerate for forty-eight hours. Then allow the percolation 
to proceed, gradually adding Diluted Alcohol, until the Pilocarpus is exhausted. Re- 
serve the first eighty-five cubic centimeters [or forty fluidounces] of the percolate, and 
evaporate the remainder, at a temperature not exceeding 50° C. (122° F.), to a soft 
extract ; dissolve this in the reserved portion, and add enough Diluted Alcohol to 
make the Fluid Hxtract measure one hundred cubic centimeters [or three pints].” 
OS. 

This is undoubtedly the most valuable of the new officinal fluid extracts. It 
represents jaborandi leaves thoroughly. Of the liquid preparations, the infusion 
and tincture are both open to objection, the former on account of the bulkiness of 
the dose, and the latter from the amount of alcohol it contains. The dose of the 
fluid extract is fifteen minims to half a fluidrachm (0:9 to 1:9 C.c.). 


EXTRACTUM PODOPHYLLI. U.S. Evtract of Podophyllum. 
(EX-TRAC'/TUM POD-0-PHYL/LI.) 

Extrait de Podophylle, Fr.; Fussblattwurzel-Extrakt, @. 

‘“ Podophyllum, in No. 60 powder, one hundred parts [or sixteen ounces av,]; 
Alcohol, Water, each, a sufficient quantity. Mix Alcohol and Water in the pro- 
portion of three parts [or three and a half pints] of Alcohol and one part [or one 
pint] of Water, and, having moistened the powder with thirty parts [or four and 
a half fluidounces] of the mixture, pack it firmly in a cylindrical percolator ; then 
add enough of the menstruum to saturate the powder and leave a stratum above 
it. When the liquid begins to drop from the percolator, close the lower orifice, 
and, having closely covered the percolator, macerate for forty-eight hours. Then 
allow the percolation to proceed, gradually adding menstruum, until jive hundred 
parts [or five pints] of tincture have passed. By means of a water-bath, distil 
off the Alcohol from the tincture, and evaporate the residue to a pilular consist- 
ence.” U.S. 

This is possessed of the purgative properties of the root, and may be given in the 
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dose of from one to three grains (0-06—-0-2 Gm.). From experiments made by 
Mr. John R. Lewis, it is probable that the alcoholic extract would be much more 
powerful as a purgative than the officinal preparation; but it does not follow that it 
would be more serviceable. (See A. J. P., xix. 170.) 


EXTRACTUM PODOPHYLLI FLUIDUM. U.S. Fluid Extract 
of Podophyllum. 
(EX-TRAC'/TUM POD-0-PHYL/LI FLU'I-DUM.) 

Extrait liquide de Podophylle, /r.; Fliissiges Fussblattwurzel-Extrakt, G. 

 Podophyllum, in No. 60 powder, one hundred grammes [or fifty ounces av.] ; 
Alcohol, Water, each, a sufficient quantity, To make one hundred cubic centimeters 
[or three pints]. Mix three parts [or three and a half pints] of Alcohol with one * 
part [or one pint] of Water, and, having moistened the powder with thirty grammes 
[or one pint] of the mixture, pack it firmly in a cylindrical percolator; then add 
enough of the menstruum to saturate the powder and leave a stratum above it. 
When the liquid begins to drop from the percolator, close the lower orifice, and, 
having closely covered the percolator, macerate for forty-eight hours. Then allow 
the percolation to proceed, gradually adding menstruum, until the Podophyllum is 
exhausted. Reserve the first eighty-five cubic centimeters [or forty fluidounces] of 
the percolate ; by means of a water-bath, distil off the Alcohol from the remainder ; 
dissolve the residue in the reserved portion, and add enough menstruum to make 
the Fluid Extract measure one hundred cubic centimeters [or three pints].” U.S. 

This is another new ofificinal. fluid extract. It well represents the root, but is of 
very little use. The dose is from five to fifteen minims (0°3 to 0:9 C.c.). 


EXTRACTUM PRUNI VIRGINIAN FLUIDUM. U.S. Fluid 
Extract of Wild Cherry. 
(EX-TRAC/TUM PRU/NI VIR-GIN-I-A/NH FLU'I-DUM.) 

Extrait liquide de Cerisier de Virginie, /’.; Fliissiges Wildkirschenrinden-Extrakt, @. 

“Wild Cherry, in No. 20 powder, one hundred grammes [or fifty ounces av.]; 
Diluted Alcohol, Glycerin, Water, each, a sufficient quantity, To make one hundred 
cubic centimeters [or three pints]. Mix two parts [or seventeen fluidounces] of 
Water with one part [or seven fluidounces| of Glycerin, and, having moistened the 
powder with fifty grammes [or twenty-four fluidounces] of the mixture, pack it 
loosely in a cylindrical percolator, cover the latter well, and set it aside for forty- 
eight hours. Then pack the damp powder firmly in the percolator, and pour on 
enough Diluted Alcohol to saturate the powder and leave a stratum above it. 
When the liquid begins to drop from the percolator, close the lower orifice, and, 
having closely covered the percolator, macerate for forty-eight hours. Then allow 
the percolation to proceed, gradually adding Diluted Alcohol, until the Wild Cherry 
is exhausted. Reserve the first eighty cubic centimeters [or thirty-eight fluidounces | 
of the percolate and set it aside; collect the next one hundred and twenty cubic 
centimeters [or forty-eight fluidounces] separately, and evaporate to a thin syrup. 
By means of a water-bath, distil off the Alcohol from the remainder of the percolate 
and evaporate the residue to a thin syrup. Unite the two syrupy liquids, and 
evaporate them, on a water-bath, to a soft extract; dissolve this in the reserved © 
portion, and add enough Diluted Alcohol to make the Fluid Extract measure one 
hundred cubic centimeters [or three pints].” U. S. 

This preparation has been practically more troublesome than any of the other 
fluid extracts. We had first Prof. Procter’s original process, then his modified 
one, in which almonds were used to supply emulsin to assist in the development of 
hydrocyanic acid.* This was abandoned as too cumbersome in 1870, and we had 

* Procter’s Fluid Extract of Wild-cherry Bark. “Take of Wild-cherry Bark, in fine powder, 
sixteen troyounces ; Sweet Almond two troyounces ; Sugar, in coarse powder, twenty-four troyounces ; 
Alcohol, Water, each, a sufficient quantity. Introduce the Bark, previously mixed with four fluid- 
ounces of Alcohol, into a cylindrical percolator, press it firmly, and gradually pour Alcohol upon 
it until three pints of tincture have slowly passed. From this distil off two pints and a half of 


Alcohol, and, having mixed the residue witha pint of Water, evaporate, by means of a water-bath, 
to half a pint. 
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the glycerin experiment. The fluid extract of 1870 deposited heavily soon after 
being made, and was immiscible with aqueous liquids without precipitation. These 
were fatal objections. The present formula is the result of much careful work on 
the part of the Committee, and it is believed to be an improvement over all its 
predecessors. It is of a very dark wine color, of a rough astringent taste, with a 
decided odor and taste of hydrocyanic acid. The dose is thirty minims to a fluid- 
drachm (1:9-3:75 C.c.). 


EXTRACTUM QUASSLE. U.S., Br. Ectract of Quassia. 
(EX-TRAC/TUM QUAS/SI-&—kwish!e-é, ) 

Extrait de Quassie (Bois amer), /r.; Quassia-Extrakt, @. 

“ Quassia, in No. 20 powder, one hundred parts [or sixteen ounces av.]; Glycerin, 
Water, each, a sufficient quantity. Moisten the powder with forty parts [or six 
fluidounces] of Water, pack it firmly in a conical percolator, and gradually pour 
Water upon it until the infusion passes but slightly imbued with bitterness. Reduce 
the liquid to three-fourths of its weight, by boiling, and strain; then, by means of 
a water-bath, evaporate to a pilular consistence. Lastly, weigh the Extract, and 
thoroughly incorporate with it, while still warm, five per cent. of Glycerin.” U.S. 

“Take of Quassia Wood, rasped, one pound [avoirdupois]; Distilled Water, a 
sufficiency. Macerate the Quassia with eight fluidounces of the Water for twelve 
hours; then pack in a percolator, and, adding more of the Water, allow the liquor 
slowly to pass until the Quassia is exhausted. Evaporate the liquor; filter before it 
becomes too thick; and again evaporate by a water-bath until the extract is of a 
suitable consistence for forming pills.” Br. 

According to M. Recluz, sixteen ounces of quassia yield by infusion in water 
seven drachms of extract ; by maceration in alcohol of 19° Baumé, two ounces five 
drachms and a half. The difference between these quantities is so great that we 
suspect some mistake in the Dictionnaire des Drogues, from which we quote. 

The extract of quassia is dark brown or black, and excessively bitter. It is apt 
to become dry and disposed to crumble by time. It concentrates a greater amount 
of tonic power within a given weight than any other extract of the simple bitters, 
and may, therefore, be given with great advantage in cases in which it is desirable 
to administer this class of substances in as small a bulk as possible. The dose is 
one to two grains (0-065 to 0:13 Gm.), to be given in pill. The alcoholic extract 
is a better preparation, and the yield is greater; but it is probably wisest to adhere 
to the aqueous extract, on account of its cheapness. 


EXTRACTUM QUASSLH FLUIDUM. U.S. Fluid Ectract of 


Quassia. 
(EX-TRAC/TUM QUAS'SI-H FLU'T-DUM—kwish!e-a.) 

Extrait liquide de Quassie, F’r.; Fliissiges Quassia-Extrakt, G. 

“ Quassia, in No. 60 powder, one hundred grammes [or fifty ounces av.]; Diluted 
Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Moisten the powder with forty grammes [or twenty fluidounces] of Diluted Alcohol, 
and pack it firmly in a cylindrical percolator; then add enough Diluted Alcohol to 
saturate the powder and leave a stratum above it. When the liquid begins to drop 
from the percolator, close the lower orifice, and, having closely covered the perco- 
lator, macerate for forty-eight hours. Then allow the percolation to proceed, gradu- 


“Beat the Almond into a paste, and rub this with successive portions of Water until, after 
straining through a coarse sieve or cloth, nearly all the substance of the Almond has been con- 
verted into an emulsion, and twelve fluidounces of liquid have been obtained. Mix this with the 
liquid first obtained, in a suitable bottle, and, having closely stopped it, agitate occasionally during 
twenty-four hours. Then express quickly and strongly through a cloth; and if the expressed 
liquid measure less than eighteen fluidounces, add Water to the residue, and again express until 
that quantity is obtained. Filter the expressed liquid through cotton flannel, in a covered funnel, 
into a bottle containing the Sugar. Shake the bottle occasionally during the process until the 
Sugar is dissolved, and continue the filtration until the syrupy liquid measures two pints. Lastly, 
mix the whole thoroughly together.” 
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ally adding Diluted Alcohol, until the Quassia is exhausted. Reserve the first ninety 
cubic centimeters [or forty-three fluidounces] of the percolate, and evaporate the re- 
mainder to a soft extract; dissolve this in the reserved portion, and add enough 
Diluted Alcohol to make the Fluid Extract measure one hundred cubic centimeters 
[or three pints].” U.S. 

This is another new officinal fluid extract. It is exceedingly bitter, and will 
probably never be given by itself internally, but used to form the besis for infusions, 
mixtures, etc. The dose would be five to ten minims (0:3 to 0°6 C.c.). 


EXTRACTUM RHEI. U.S, Br. Extract of Rhubarb. 
(EX-TRAC/TUM RHE! I—ré'i.) 

Extractum Rhei Alcoholicum; Extrait de Rhubarbe, Fr.; Rhubarber-Extrakt, G. 

“ Rhubarb, in No. 30 powder, one hundred parts [or sixteen ounces av.]; Alco- 
hol, Water,* each, a sufficient quantity. Mix Alcohol and Water in the proportion 
of three parts [or three and a half pints] of Alcohol and one part [or one pint] of 
Water, and having moistened the powder with forty parts [or half a pint] of the 
mixture, pack it firmly in a conical percolator ; then gradually pour the menstruum 
upon it until the tincture passes nearly tasteless. Reserve the first one hundred 
parts [or fifteen fluidounces] of the percolate, and set it aside ina warm place, until 
it is reduced by spontaneous evaporation to fifty parts [or eight ounces av.]. Evap- 
orate the remainder of the percolate, in a porcelain vessel, by means of a water-bath, 
at a temperature not exceeding 70° C. (158° F.), to the consistence of syrup. Mix 
this with the reserved portion, and continue the evaporation until the mixture is 
reduced to a pilular consistence.” U. S. 

“Take of Rhubarb Root, sliced or bruised, one pound [avoirdupois]; Rectified 
Spirit ten fluidounces [Imperial measure]; Distilled Water five pints [Imp. meas.]. 
Mix the Spirit and the Water, and macerate the Rhubarb in the mixture for four 
days; then decant, press, and set by that the undissolved matter may subside; pour 
off the clear liquor, filter the remainder, mix the liquors, and evaporate by a water- 
bath, at a temperature not exceeding 160° F., until the extract has acquired a suit- 
able consistence for forming pills.” Br. 

Rhubarb yields all its active matter to water and alcohol; but, unless the evapora- 
tion is performed with-great care and with a moderate heat, it is certain that the 
purgative principle is, to a greater or less extent, injured or dissipated in the process ; 
and the extract may thus become even less efficient than the root. Among other 
consequences which result from the boiling temperature, is the formation of a com- 
pound of the tannin and starch, which is insoluble in cold water, and upon its pre- 
cipitation probably carries with it a portion of the purgative principle. There is, 
moreover, reason to believe that this principle is volatilizable by heat, and that a 
portion of it escapes with the vapor. When properly prepared, the extract has 
decidedly the peculiar odor of rhubarb. The dose of the extract is from five to 
ten grains (0°3-0°65 Gm.). 


EXTRACTUM RHEI FLUIDUM. U.S. Fluid Extract of Rhubarb. 
(EX-TRAC'TUM RHE/I FLU/I-DUM—ré’1.) 

Extrait liquide de Rhubarbe, Fr.; Fliissiges Rhubarber-Extrakt, G. 

“ Rhubarb, in No. 30 powder, one hundred grammes [or fifty ounces av.]; Al- 
cohol, Water, each, a sufficient quantity, To make one hundred cubic centimeters 
[or three pints]. Mix three parts [or three and a half pints] of Alcohol with 
one part [or one pint] of Water, and, having moistened the powder with forty 
grammes [or one pint] of the mixture, pack it firmly in a conical percolator ; 
then add enough of the menstruum to saturate the powder and leave a stratum 
above it. When the liquid begins to drop from the percolator, close the lower orifice, 
and, having closely covered the percolator, macerate for forty-eight hours. Then allow 

* There is evidently an editorial oversight in the U. S. Pharm. 1880, in the insertion of the 


words after Alcohol of “ one hundred and twenty parts,” and the succeeding line, “ Diluted Alcohol, 
@ sufficient quantity.” They have no connection with the succeeding directions. 
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the percolation to proceed, gradually adding menstruum, until the Rhubarb is ex- 
hausted. Reserve the first seventy-five cubic centimeters [or thirty-six fluidounces] 
of the percolate, and evaporate the remainder, at a temperature not exceeding 70° 
©. (158° F.), to a soft extract ; dissolve this in the reserved portion, and add enough 
menstruum to make the Fluid Extract measure one hundred cubic centimeters [or 
three pints].” U.S. 

Although the process for the fluid extract of rhubarb of U. 8. P. 1870 was 
an improvement on its predecessors, on the addition of water the fluid extract pre-_ 
cipitated heavily, so that syrups or mixtures made with it were very unsightly. As 
the chief use of the fluid extract is in making such preparations, this is very unfor- 
tunate, and constitutes sufficient grounds for the abandonment of an officinal formula 
in favor of one which will exhaust the root of its purgative properties, and yet afford 
an extract that remains clear when water is added to it. Mr. Geo. Bille claims that 
all that is necessary is to exhaust the sixteen troyounces of rhubarb with cold water, 
evaporate, by means of a water-bath, to twelve fluidounces, and add four fluidounces 
of glycerin. The present process affords a fluid extract which thoroughly represents 
the root, but it has the same objection that the former preparation had, immiscibility 
with syrups and water, with loss of transparency. The dose for an adult may be 
twenty or thirty minims (1:25+1:9 C.c.) as a purgative, and from five to ten minims 
(0:3-0°6 C.c.) as a laxative. 

Off. Prep. Mistura Rhei et Sod, U.S. 


EXTRACTUM RHOIS GLABRA FLUIDUM. U.S. Fluid 
Extract of Rhus Glabra. 
(EX-TRAC/TUM RHO/IS GLA/BR# FLU/I-DUM.) 

Extrait liquide de Sumac, F’r.; Fliissiges Sumach-Extrakt, G. 

“ Rhus Glabra, in No. 40 powder, ove hundred grammes [or fifty ounces av. ]; 
Glycerin, ten grammes [or three and three-quarter fluidounces]; Diluted Alcohol, 
@ sufficient quantity, To make one hundred cubic centimeters [or three pints]. Mix 
the Glycerin with ninety grammes [or forty-six and a half fluidounces] of Diluted 
Alcohol, and, having moistened the powder with thirty-five grammes [or eighteen 
fluidounces] of the mixture, pack it firmly in a cylindrical percolator; then add 
enough of the menstruum to saturate the powder and leave a stratum above it. 
When the liquid begins to drop from the percolator, close the lower orifice, and, 
having closely covered the percolator, macerate for forty-eight hours. Then allow 
the percolation to proceed, gradually adding, first, the remainder of the menstruum, 
and afterward, Diluted Alcohol, until the Rhus Glabra is exhausted. Reserve the 
first erghty cubic centimeters [or thirty-eight fluidounces] of the percolate, and evap- 
orate the remainder to a soft extract; dissolve this in the reserved portion, and add 
enough Diluted Alcohol to make the Fluid Extract measure one hundred cubic 
centimeters [or three pints].” U. 8. 

This is a new officinal fluid extract. A formula for this preparation was proposed 
by Prof. J. P. Remington (A. J. P., 1874, p. 7) which differs from that at present 
officinal, merely in containing a larger proportion of glycerin in the menstruum. 
Experience has shown that this is a valuable preparation of sumach berries, and is 
a useful addition to mouth and throat washes, gargles, ete. 


EXTRACTUM ROS FLUIDUM. U.S. Fluid Extract of Rose. 
(BX-TRAC/TUM RO!/gH FLU'I-DUM.) 

Extrait liquide de Rose rouge, Fr.; Fliissiges Essigrosenblitter-Extrakt, G. 

“ Red Rose, in No. 30 powder, one hundred grammes [or fifty ounces av.]; Gly- 
cerin, ten grammes [or three and three-quarter fluidounces]; Diluted Alcohol, a 
sufficient quantity, To make one hundred cubic centimeters [or three pints]. Mix 
the glycerin with ninety grammes [or forty-six and a half fluidounces] of Diluted 
Alcohol, and, having moistened the powder with forty grammes [or twenty fluid- 
ounces| of the mixture, pack it firmly in a cylindrical glass percolator; then add 
enough of the menstruum to saturate the powder and leave a stratum above it. 
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When the liquid begins to drop from the percolator, close the lower orifice, and, 
having closely covered the percolator, macerate for forty-eight hours. Then allow 
the percolation to proceed, gradually adding, first, the remainder of the menstruum, 
and afterward, Diluted Alcohol, until the Red Rose is exhausted. Reserve the 
first seventy-five cubic centimeters [or thirty-six fluidounces] of the percolate, and 
evaporate the remainder to a soft extract; dissolve this in the reserved portion, and 
add enough Diluted Alcohol to make the Fluid Extract measure one hundred cubic 
centimeters [or three pints].” U.S. 

This is another new officinal fluid extract, which will be found very useful as an 
adjuvant and elegant astringent. It is of a deep red color, with the agreeable flavor 
of rose. It may be given in the dose of one or two fluidrachms (3°75 or 7°5 C.c.). 


EXTRACTUM RUBI FLUIDUM. U.S. Fluid Extract of Rubus. 
(EX-TRAC/TUM RU/BI FLU/I-DUM.) 

Extrait liquide d’Ecorce de Ronee, F’.; Fliissiges Brombeerrinden-Extrakt, G. 

“ Rubus, in No. 60 powder, one hundred grammes [or fifty ounces av.] ; Glycerin, 
twenty grammes [or seven and a half fluidounces] ; Alcohol, Water, each, a sufficient 
quantity, To make one hundred cubic centimeters [or three pints]. Mix the Glycerin 
with forty-five grammes [or twenty-six fluidounces] of Alcohol and thirty-five 
grammes [or one pint] of Water, and, having moistened the powder with thirty-five 
grammes [or seventeen fluidounces] of the mixture, pack it firmly in a cylindrical 
percolator ; then add enough of the menstruum to saturate the powder and leave a 
stratum above it. When the liquid begins to drop from the percolator, close the 
lower orifice, and, having closely covered the percolator, macerate for forty-eight 
hours. Then allow the percolation to proceed, gradually adding, first, the remainder 
of the menstruum, and afterward, a mixture of Alcohol and Water, made in the 
proportion of nine parts [or twenty-six fluidounces] of Alcohol to seven parts [or 
one pint] of Water, until the Rubus is exhausted. Reserve the first seventy cubic 
centimeters [or thirty-three fluidounces] of the percolate; by means of a water-bath, 
distil off the Alcohol from the remainder, and evaporate the residue to a soft extract ; 
dissolve this in the reserved portion, and add enough of a mixture of Alcohol and 
Water, using the last-named proportions, to make the Fluid Hxtract measure one 
hundred cubic centimeters [or three pints].” U.S. 

This fluid extract does not differ essentially from that formerly officinal. It is a 
very dark, reddish brown, translucent fluid, having the properties of the root in a 
marked degree. The dose is a half fluidrachm to a fluidrachm (1:9-3:75 C.c.). 

Off. Prep. Syrupus Rubi, VU. 8. 


EXTRACTUM RUMICIS FLUIDUM. U.S. Fluid Extract of 


Fumen. 
(EX-TRAC/TUM RU/MI-CIS FLU/I-DUM.) 

Fluid Extract of Yellow Dock; Extrait liquide de Patience frisée, Fr.; Fliissiges Grindwurzel- 
Extrakt, G. 

“ Rumex, in No. 40 powder, one hundred grammes [or fifty ounces av.]; Diluted 
Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Moisten the powder with thirty-five grammes [or eighteen fluidounces] of Diluted 
Aleohol, and pack it firmly in a cylindrical percolator; then add enough Diluted 
Alcohol to saturate the powder and leave a stratum above it. When the liquid 
begins to drop from the percolator, close the lower orifice; and, having closely covered 
the percolator, macerate for forty-eight hours. Then allow the percolation to pro- 
ceed, gradually adding Diluted Alcohol, until the Rumex is exhausted. Reserve 
the first eighty cubic centimeters [or thirty-eight fluidounces] of the percolate, and 
evaporate the remainder to a soft extract ; dissolve this in the reserved portion, and 
add enough Diluted Alcohol to make the Fluid Extract measure one hundred. cubic 
centimeters [or three pints].” U.S. 

A new officinal fluid extract having a dark yellowish brown color, and the peculiar 
odor and taste of rumex. The dose is a fluidrachm (3°75 C.c.). 

41 
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EXTRACTUM SABIN/ FLUIDUM. U.S. Fluid Extract of Savine. 
(EX-TRAC/TUM SA-BI/NZ FLU/I-DUM.) 

Extrait liquide de Sabine, /.; Fliissiges Sadebaum-Extrakt, G. 

“Savine, in No. 40 powder, one hundred grammes [or fifty ounces av.]; Alcohol, 
a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Moisten the powder with twenty-five grammes [or fifteen fluidounces] of Alcohol, 
land pack it firmly in a cylindrical percolator ; then add enough Alcohol to saturate 
the powder and leave a stratum above it. When the liquid begins to drop from the 
percolator, close the lower orifice, and, having closely covered the percolator, macerate 
for forty-eight hours. Then allow the percolation to proceed, gradually adding 
Alcohol, until the Savine is exhausted. Reserve the first ninety cubic centimeters 
[or forty-three fluidounces] of the percolate, and evaporate the remainder to a soft 
extract; dissolve this in the reserved portion, and add enough Alcohol to make the 
Fluid Extract measure one hundred cubic centimeters [or three pints].” U. S. 

This is identical with the fluid extract formerly officinal. It is a dark greenish 
black fluid, not mixing well with aqueous liquids without the use of an emulsifying 
agent. It is rarely given internally; the dose is three to eight minims (0-18-0°5 
C.c.). 

Off. Prep. Ceratum Sabine. 


EXTRACTUM SANGUINARLE FLUIDUM. U.S. Fluid Extract 
of Sanguinaria. 
(EX-TRAC'/TUM SAN-GUI-NA/RI-H FLU!I-DUM—sing-gwe-na're-a.) 

xing Extract of Blood Root; Extrait liquide de Sanguinaire, F.; Fliissiges Blutwurzel-Ex- 
trakt, G. 

‘“ Sanguinaria, in No. 60 powder, one hundred grammes [or fifty ounces av.] ; 
Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Moisten the powder with thirty grammes [or seventeen fluidounces] of Alcohol, 
and pack it firmly in a cylindrical percolator ; then add enough Alcohol to saturate 
the powder and leave a stratum above it. When the liquid begins to drop from 
the percolator, close the lower orifice, and, having closely covered the percolator, 
macerate for forty-eight hours. Then allow the percolation to proceed, gradually 
adding Alcohol, until the Sanguinaria is exhausted. Reserve the first eighty-five 
cubic centimeters [or forty fluidounces] of the percolate, and evaporate the remainder 
to a soft extract; dissolve this in the reserved portion, and add enough Alcohol to 
make the Fluid Extract measure one hundred cubic centimeters [or three pints].” U.S. 

The liquid preparations of sanguinaria all have an unfortunate tendency to pre- 
cipitate, and this new fluid extract will not prove an exception. It is of a very deep 
red color. The dose is three to five minims (0:16 to 0°3 C.c.). 


EXTRACTUM SARSAPARILLAZ COMPOSITUM FLUIDUM. 
U.S. Compound Fluid Extract of Sarsaparilla. 
(EX-TRAC/TUM SAR-SA-PA-RIL/LA COM-POs’/I-TUM FLU/I-DUM.) 


Extrait liquide de Salsepareille composé, Fr; Zusammengesetztes fliissiges Sarsaparilla-Ex- 
trakt, G. 


“ Sarsaparilla, in No. 30 powder, seventy-five grammes [or thirty-seven and a half 
ounces av.]; Glycyrrhiza, in No. 30 powder, twelve grammes [or six ounces av. | ; 
Sassafras Bark, in No. 30 powder, ten grammes [or five ounces av.]; Mezereum, in 
No. 30 powder, three grammes [or one and a half ounces ay. ] ; Glycerin, ten grammes 
[or three and three-quarter fluidounces]; Alcohol, Water, each, @ sufficient quan- 
tity, To make one hundred cubic centimeters [or three pints]. Mix the Glycerin 
with thirty grammes [or seventeen fluidounces] of Alcohol and sixty grammes [or 
thirty fluidounces] of Water, and, having moistened the mixed powders with forty 
grammes [or twenty fluidounces] of the mixture, pack it firmly in a cylindrical per- 
colator; then add enough of the menstruum to saturate the powder and leave a 
stratum above it. When the liquid begins to drop from the percolator, close the 
lower orifice, and, having closely covered the percolator, macerate for forty-eight 
hours. Then allow the percolation to proceed, gradually adding, first, the remain- 
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der of the menstruum, and afterward, a mixture of Alcohol and Water, made in the 
proportion of one part [or two and a quarter pints] of Alcohol to two parts [or four 
pints] of Water, until the powder is exhausted. Reserve the first eighty cubie cen- 
timeters [or thirty-eight fluidounces] of the percolate, and evaporate the remainder 
to a soft extract; dissolve this in the reserved portion, and add enough of a mixture 
of Alcohol and Water, using the last-named proportions, to make the Fluid Extract 
measure one hundred cubic centimeters [or three pints].” U.S. 

Everything depends in the process upon having the several ingredients equably 
_ powdered, mixing them well and duly moistening them, and then packing them 
properly in the percolator. The moistening of the mixed powders is more easily 
effected, as they are less disposed to form lumps than is the sarsaparilla powder 
alone. The preparation is intended to represent, in a concentrated state, the com- 
pound decoction of sarsaparilla, having all its ingredients with the exception of 
the guaiacum wood, which probably adds little to the efficacy of the decoction. 
It was originally proposed by Wm. Hodgson, Jr. (Jowrn. of the Phila. Col. of 
Pharm., ii. 285); and the officinal process differs from his mainly in the omission 
of the guaiacum wood, the resin of which, separating during the evaporation, some- 
what embarrassed the process, without adding to the virtues of the extract. The 
dose is from thirty minims to a fluidrachm (1:9-3-75 C.c.), three or four times a day. 


EXTRACTUM SARSAPARILLA FLUIDUM. U.S., Br. Fluid 
Ketract of Sarsaparilla. 
(EX-TRAC/TUM’SAR-SA-PA-RIL/LH FLU/I-DUM.) 


Extractum Sarse Liquidum, #r.; Liquid Extract of Sarsaparilla; Extrait liquide de Salse- 
pareille, Fr.; Fliissiges Sarsaparilla-Extrakt, @. 


“Sarsaparilla, in No. 30 powder, one hundred grammes [or fifty ounces av.]; 
Glycerin, ten grammes [or three and three-quarter fluidounces]; Alcohol, Water, 
each, a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Mix the Glycerin with ¢hirty grammes [or seventeen fluidounces] of Alcohol and 
staty grammes [or thirty fluidounces] of Water, and, having moistened the powder 
with forty grammes [or twenty fluidounces] of the mixture, pack it firmly in a 
cylindrical percolator ; then add enough of the menstruum to saturate the powder 
and leave a stratum above it. When the liquid begins to drop from the percolator, 
close the lower orifice, and, having closely covered the percolator, macerate for forty- 
eight hours. Then allow the percolation to proceed, gradually adding, first, the 
remainder of the menstruum, and afterward, a mixture of Alcohol and Water, 
made in the proportion of one part [or two and a quarter pints] of Alcohol to two 
parts [or four pints] of Water, until the Sarsaparilla is exhausted. Reserve the 
first eighty cubic centimeters [or thirty-eight fluidounces] of the percolate, and evap- 
orate the remainder to a soft extract; dissolve this in the reserved portion, and add 
enough of a mixture of Alcohol and Water, using the last-named proportions, to 
make the Fluid Extract measure one hundred cubic centimeters [or three pints].” 
U.S. | 

«“ Take of Jamaica Sarsaparilla, cut transversely, one pound [avoirdupois] ; Distilled 
Water, at 160°, fourteen pints [Imperial measure] ; Rectified Spirit one fuidounce. 
Digest the Sarsaparilla in one-half of the Water for six hours, and decant the 
liquor. Digest the residue in the remainder of the Water for the same time, ex- 
press, and filter the mixed liquors, and evaporate them by a water-bath to seven 
fluidounces, or until the sp. gr. of the liquid is 1:13. When cold, add the Spirit. 
The sp. gr. should be about 1-095.” Br. 

Of these two processes, that of the U.S. Pharmacopoeia, except in respect to the 
high price of alcohol, is greatly preferable; and this objection will be in great 
measure obviated by recovering the alcohol, which can be done by using a distilla- 
tory apparatus in the evaporation. There can be no doubt that Sarsaparilla is more 
thoroughly exhausted when submitted, in the state of powder, to percolation with 
a mixture of diluted alcohol and glycerin, than it can be by maceration and subse- 
quent digestion of the whole root in water, even though continued for twelve hours. 
The non-use of heat in the U. S. process is also a great advantage ; and the glycerin 
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is preferable as a preservative to alcohol, even admitting, what is scarcely probable, 
that the quantity of spirit directed in the Br. formula is sufficient to prevent de- 
composition, especially in our hot summer weather. There is some difficulty in 
properly mixing the powder with the menstruum, as it is apt to agglutinate in 
lumps; but this can be obviated by suitable manipulation, and a uniformly moist- 
ened mass obtained. The introduction of a simple fluid extract of sarsaparilla into 
our Pharmacopoeia was judicious; as it enables the physician to associate this med- 
icine with others at his pleasure, and in such proportions as he may deem expedient. 
He may rely upon the efficiency of the preparation, if made with sufficient care and 
skill, and from good parcels of the root. The U.S. fluid extract is a somewhat 
thickish, scarcely translucent liquid, of a very dark reddish brown color, and of a 
sweetish and a slightly, though persistently, acrid taste. The dose is from thirty 
to sixty minims (1:9-3-75 C.c.), equivalent to the same number of grains of sarsa- 
parilla in substance. The dose of the British preparation is stated in the Pharma- 
copoeia to be from two to four fluidrachms (7:5-15 C.c.). 


EXTRACTUM SCILLZ FLUIDUM. U.S. Fluid Extract of Squill. 
(EX-TRAC/TUM SQIL'LH FLU/I-DUM—sil'le.) 

Extrait liquide de Scille, Fr.; Fliissiges Meerzwiebel-Extrakt, @. 

“ Squill, in No. 20 powder, one hundred grammes [or fifty ounces av.]; Alcohol, 
a sufficient quantity, To make one hundred cubic centimeters (or three pints]. 
Moisten the powder with twenty grammes [or twelve fluidounces] of Alcohol, and 
pack it in a cylindrical percolator; then add enough Alcohol to saturate the powder 
and leave a stratum above it. When the liquid begins to drop from the percolator, 
close the lower orifice, and, having closely covered the percolator, macerate for 
forty-eight hours. Then allow the percolation to proceed, gradually adding Alco- 
hol, until the Squill is exhausted. Reserve the first seventy-five cubie centimeters 
[or thirty-six fluidounces] of the percolate, and evaporate the remainder to a soft 
extract; dissolve this in the reserved portion, and add enough Alcohol to make the 
Fluid Extract measure one hundred cubic centimeters [or three pints].” U.S. 

This fluid extract differs from the one formerly officinal in containing no glycerin 
in the menstruum. It is a beautifully clear dark red liquid, which is especially use- 
ful for combining with stimulant expectorants, such as carbonate of ammonium, 
which are incompatible with the officinal syrup of squill. The dose as an expecto- 
rant is two to three minims (0°12 to 0:18 C.c.). 


EXTRACTUM SCUTELLARIZ FLUIDUM. U.S. Fluid Extract 
of Scutellaria. 
(EX-TRAC'TUM SCU-TEL-LA/RI-® FLU/I-DUM.) 

Fluid Extract of Skullcap ; Extrait liquide de Scutellaire, /r.; Fliissiges Helmkraut-Extrakt, G. 

‘“Scutellaria, in No. 40 powder, one hundred grammes [or fifty ounces av.]; Al- 
cohol, Water, each, a sufficient quantity, To make one hundred cubic centimeters 
[or three pints]. Mix one part [or two and a quarter pints] of Alcohol with two 
parts [or four pints] of Water, and, having moistened the powder with thirty-five 
grammes [or one pint] of the mixture, pack it firmly in a cylindrical percolator ; 
then add enough of the menstruum to saturate the powder and leave a stratum 
above it. When the liquid begins to drop from the percolator, close the lower ori- 
fice, and, having closely covered the percolator, macerate for forty-eight hours. Then 
allow the percolation to proceed, gradually adding menstruum, until the Scutellaria 
is exhausted. Reserve the first eighty cubic centimeters [or thirty-eight fluidounces ] 
of the percolate, and evaporate the remainder to a soft extract; dissolve this in the 
reserved portion, and add enough menstruum to make the Fluid Extract measure 
one hundred cubic centimeters [or three pints].” U.S. 

A new fluid extract in the Pharmacopeeia, but thoroughly representing the ac- 
tivity of Scutellaria. It is of a dark greenish brown color, and is given in the 
dose of one-half to one fluidrachm (1:9 to 3°75 C.c.). 
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EXTRACTUM SENEGZ FLUIDUM. U.S. Fluid Extract of Senega. 
(EX-TRAC’/TUM SEN/E-G FLU’I-DUM.) 
Extrait liquide de Polygale de Virginie, Extrait liquide de Sénéca, Fr; Fliissiges Senega-Ex- 
trakt, G. 
“ Senega, in No. 40 powder, one hundred grammes [or fifty ounces av.];. Water 


of Ammonia, two grammes [or one fluidounce]; Alcohol, Water, each, a sufficient 
quantity, To make one hundred cubic centimeters [or three pints]. Mix two parts 
[or four and a half pints] of Alcohol with one part [or two pints] of Water, 
and, having moistened the powder with forty-five grammes [or twenty-six fluidounces] 
of the mixture, pack it firmly in a cylindrical percolator; then add enough of the 
menstruum to saturate the powder and leave a stratum above it. When the liquid 
pegins to drop from the percolator, close the lower orifice, and, having closely cov- 
ered the percolator, macerate for forty-eight hours. Then allow the percolation to 
proceed, gradually adding menstruum, until the Senega is exhausted. Reserve the 
first eighty-five cubic centimeters [or forty fluidounces] of the percolate, and evapo- 
rate the remainder to a soft extract; dissolve this in the reserved portion, and add, 
first, the Water of Ammonia, and afterward, enough menstruum to make the Fluid 
Extract measure one hundred cubic centimeters [or three pints].” U.S. 

Fluid Extract of Senega was very frequently the cause of annoyance to the phar- 
macist through gelatinization. This was due to the presence of pectinous bodies in 
the root. The addition of an alkali to the menstruum effectually prevents this, and 
in this respect the present preparation is a great improvement over the former one. 
It is a blackish brown moderately thin liquid, which may be used for the same pur- 
poses as the crude drug, in doses of from one to five minims (0:06-0:35 C.c.). 

Off. Prep. Syrupus Senegze. 


EXTRACTUM SENN FLUIDUM. U.S. Fluid Ectract of Senna, 
(EX-TRAC/TUM SEN'/N&H FLU/I-DUM.) 

Extrait liquide de Séné, Fr.; Fliissiges Senna-Extrakt, G. 

“Senna, in No. 30 powder, one hundred grammes [or fifty ounces av.]; Alco- 
hol, Water, each, a sufficient quantity, To make one hundred cubic centimeters [or 
three pints]. Mix three parts [or three pints and six fluidounces] of Alcohol with 
four parts [or four pints] of Water, and, having moistened the powder with forty 
rammes [or twenty fluidounces] of the mixture, pack it firmly in a cylindrical per- 
colator; then add enough of the menstruum to saturate the powder and leave a 
stratum above it. When the liquid begins to drop from the percolator, close the 
lower orifice, and, having closely covered the percolator, macerate for forty-eight 
hours. Then allow the percolation to proceed, gradually adding menstruum, until 
the Senna is exhausted. Reserve the first eighty cubic centimeters [or thirty-eight 
fiuidounces] of the percolate, and evaporate the remainder to a soft extract ; dissolve 
this in the reserved portion, and add enough menstruum to make the Fluid Extract 
measure one hundred cubic centimeters [or three pints].” U.S. 

The officinal fluid extract of senna of 1870 differed materially from that of the 
Pharmacopeeias of 1850 and 1860, containing neither sugar, oil of fennel, nor Hoff- 
mann’s anodyne. It was deemed better to leave to the prescriber the choice of the 
volatile oil, and to depend for the preservation of the fluid extract upon the gly- 
cerin and what might remain of the alcohol after the evaporation. The present 
officinal fluid extract is again very different from that of 1870, which contained 50 
per cent. of glycerin. There is no glycerin in the menstruum now, and there really 
Seems no occasion for its use. The fluid extract is a dark, blackish, thickish, and 
somewhat turbid liquid, with a strong flavor of senna. The dose is from one to 
four fluidrachms (3-75-15 C.c.) for an adult. In consequence of its griping ten- 
dency, it should be mixed with one of the volatile oils, as of fennel, anise, or cara- 
way, in the proportion of about two minims (0-12 C.c.) to the fluidounce (30 C.c.). 
It is well adapted for exhibition with saline cathartics, such as Epsom salt or cream 
of tartar, which also obviate its griping. In this case not more than one-half of the 
full dose of the fluid extract should be given at once. 
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EXTRACTUM SERPENTARIZE FLUIDUM. U.S. Fluid Extract 


of Serpentaria. 
(EX-TRAC/TUM SER-PEN-TA/RI-® FLU'I-DUM.) 

Fluid Extract of Virginia Snake Root; Extrait liquide de Serpentaire, Fr.; Fliissiges Schlan- 
genwurz-Extrakt, G. 

‘‘Serpentaria, in No. 60 powder, one hundred grammes [or fifty ounces av.]; 
Alcohol, Water, each, a sufficient quantity, To make one hundred cubic centimeters 
[or three pints]. Mix three parts [or three pints and six fluidounces] of Alcoho). 
with one part [or one pint] of Water, and, having moistened the powder with thirty 
grammes [or seventeen fluidounces] of the mixture, pack it firmly in a cylindrical 
percolator; then add enough of the menstruum to saturate the powder and leave a 
stratum above it. When the liquid begins to drop from the percolator, close the 
lower orifice, and, having closely covered the percolator, macerate for forty-eight 
hours. ‘Then allow the percolation to proceed, gradually adding menstruum, until 
the Serpentaria is exhausted. Reserve the first ninety cubie centimeters [or forty- 
three fluidounces] of the percolate, and evaporate the remainder to a soft extract ; 
dissolve this in the reserved portion, and add enough menstruum to make the Fluid 
Extract measure one hundred cubic centimeters [or three pints].” U. S. 

This, though simply a concentrated tincture, is a good preparation, containing the 
virtues of the root within a small bulk. The fluid extract of serpentaria originated 
with Mr. J. C. Savery, whose formula was published in the eleventh edition of the 
U.S. Dispensatory (page 713). It was afterwards modified by Mr. A. B. Taylor 
(A. J. P., xxv. 206). In the present preparation the alcoholic strength of men- 
struum is slightly less than that of the fluid extract of U. 8. P. 1870. The fluid ex- 
tract is thin, reddish brown, and transparent, with the peculiar bitterness of the root 
in perfection, but its odor less obviously. The dose is twenty or thirty minims 
(1:25 or 1:9 C.c.), to be frequently repeated. 


EXTRACTUM SPIGELILAZ FLUIDUM. U.S. Fluid Extract of 
Spigelia. 
(EX-TRAC'/TUM SPI-GE/LI-® FLU’I-DUM.) 

Fluid Extract of Pink Root; Extrait liquide de Spigélie, /r.; Fliissiges Spigelien-Extrakt, G. 

“ Spigelia, in No. 60 powder, one hundred grammes [or fifty ounces av.]; Diluted 
Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three 
pints]. Moisten the powder with thirty grammes [or fifteen fluidounces] of Diluted 
Alcohol, and pack it firmly in a cylindrical percolator; then add enough Diluted 
Alcohol to saturate the powder and leave a stratum above it. When the liquid 
begins to drop from the percolator, close the lower orifice, and, having closely cov- 
ered the percolator, macerate for forty-eight hours. Then allow the percolation to 
proceed, gradually adding Diluted Alcohol, until the Spigelia is exhausted. Reserve 
the first eighty-five cubic centimeters [or forty fluidounces] of the percolate, and 
evaporate the remainder to a soft extract; dissolve this in the reserved portion, and 
add enough Diluted Alcohol to make the Fluid Extract measure one hundred cubic 
centimeters [or three pints].” U.S. 

This preparation differs from that formerly officinal in having no glycerin in the 
menstruum; the U.S. P. 1870 fluid extract had 50 per cent. 

The fluid extract of spigelia is a dark brown, translucent liquid, with the flavor 
of the root. The dose of it is one or two fluidrachms (3:75-7'5 C.c.) for an adult, 
from ten to twenty minims (0°6—1:25 C.c.) for a child two or three years old, to be 
repeated morning and evening for three or four days, and then followed by a brisk 
cathartic. It is, however, most used in connection with the fluid extract of senna; 
the fluid extract of spigelia and senna formerly officinal being an excellent combi- 
nation, which should not have been dropped from the Pharmacopeeia.* 

_® Eetractum Spigelix et Senne Fluidum, U. 8.1870. Fluid Extract of Spigelia and Senna. 
“Take of Fluid Extract of Spigelia ten fluidounces ; Fluid Extract of Senna six fluidounces ; Oil 


of Anise, Oil of Caraway, each, twenty minims. Mix the Fluid Extracts, and dissolve the Oils in 
the mixture.” U.S. | 


It combines the cathartic property of senna with the anthelmintic virtues of pinkroot, and is a 
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EXTRACTUM STILLINGL# FLUIDUM. U.S. Fluid Evtract 
of Stillingia. 
(EX-TRAC/TUM STIL-LIN/GI-M FLU/J-DUM.) 

Extrait liquide de Stillingie, #r.; Fliissiges Stillingia-Extrakt, @. 

“ Stillingia, in No. 40 powder, one hundred grammes [or fifty ounces av.]; Diluted 
Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three 
pints]. Moisten the powder with thirty grammes [or fifteen fluidounces] of Diluted 
Alcohol, and pack it firmly in a cylindrical percolator; then add enough Diluted 
Alcohol to saturate the powder and leave a stratum above it. When the liquid be- 
vins to drop from the percolator, close the lower orifice, and, having closely covered 
the percolator, macerate for forty-eight hours. Then allow the percolation to pro- 
ceed, gradually adding Diluted Alcohol, until the Stillingia is exhausted. Reserve 
the first ewghty-five cubie centimeters [or forty fluidounces] of the percolate, and 
evaporate the remainder to a soft extract; dissolve this in the reserved portion, and 
add enough Diluted Alcohol to make the Fluid Extract measure one hundred cubic 
centimeters [or three pints].” U.S. 

The glycerin in the menstruum has been abandoned in the last revision of the for- 
mula for this fluid extract, which is of a dark reddish brown color: and the dose is 
from fifteen to forty-five minims (0:9-2:8 C.c.). 


EXTRACTUM STRAMONILI. U.S. Br. Extract of Stramonium. 
(EX-TRAO/TUM STRA-MO'NI-I.) 

Extractum Stramonii Seminis, U. 8.1870; Extract of Stramonium Seed; Extrait de Semences 
de Stramoine, F.; Stechapfelsamen-Extrakt, G. 

“ Stramonium Seed, in No. 40 powder, one hundred parts [or sixteen ounces av. | ; 
Diluted Alcohol, @ sufficient quantity. Moisten the powder with thirty parts [or 
five fluidounces] of Diluted Alcohol, and pack it firmly in a cylindrical percolator ; 
then add enough Diluted Alcohol to saturate the powder and leave a stratum above 
it. When the liquid begins to drop from the percolator, close the lower orifice, and, 
having closely covered the percolator, macerate for forty-eight hours. Then allow 
the percolation to proceed, gradually adding Diluted Alcohol, until three hundred 
parts [or three pints] of tincture are obtained, or the Stramonium Seed is exhausted. 
Reserve the first ninety parts [or fourteen fluidounces] of the percolate, evaporate 
the remainder, at a temperature not exceeding 50° ©. (122 F.), to ten parts [or two 
fluidounces], mix the residue with the reserved portion in a porcelain capsule, and, 
by means of a water-bath, evaporate, at or below the before-mentioned temperature, 
to a pilular consistence.” U.S. 

“ Take of Stramonium Seeds, in coarse powder, one pound [avoirdupois]; Hther 
one pint [Imperial measure], or a sufficiency ; Distilled Water, Proof Spirit, of each, 
a sufficiency. Shake the Ether in a bottle with half a pint of the Water, and after 
separation decant the Ether. Pack the Stramonium in a percolator, and free it from 
its oil by passing the washed Ether slowly through it. Having removed and re- 
jected the ethereal solution, pour the Spirit over the residue of the Stramonium in 
the percolator and allow it to pass through slowly until the powder is exhausted. 
Distil off most of the Spirit from the tincture, and evaporate the residue by a water- 
bath until the extract has acquired a suitable consistence for forming pills.” Br. 

This preparation was omitted from the U. 8. Pharmacopeeia of 1860, but, in ac- 
cordance with suggestions made in the U.S. Dispensatory, was reinstated at the re- 
vision of 1870. It is an excellent preparation, not only stronger, but more uniform, 
and therefore more to be relied on than any other officinal extract of stramonium. 
As the seeds yield their virtues more freely to spirit than to water alone, the Phar- 
macopeeias have very properly adopted diluted alcohol as the menstruum. The use 
of the ether is to separate inert fatty matter, and consequently to make the extract 
stronger than when prepared according to the Br. process of 1864,in which ether 
was not used ; and the ether is washed, in order to separate any alcohol contained 
very good vermifuge, being generally acceptable to the stomach, and not offensive to the taste. The 


dose is from two fluidrachms to half a fluidounce (7°5-15 C.c.) for an adult, from thirty minims to 
a fluidrachm (1°9-3°75 C.c.) for a child two years old. 
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in it, which might dissolve the active matter. According to the table of Recluz, 
sixteen ounces of the seed afford two ounces and two drachms of extract by 
maceration in diluted alcohol, and one ounce and a half by decoction. The dose to 
begin with is the quarter or half of a grain (0-016—-0:03 Gm.), twice a day, to be 
gradually increased. 


Of. Prep. Unguentum Stramonii, U.S. 
EXTRACTUM STRAMONII FLUIDUM. U.S. Fluid Extract of 


Stramonium. 
(EX-TRAC’/TUM STRA-MO'NI-I FLU'I-DUM.) 

Extrait liquide de Semences de Stramoine, Fr.; Fliissiges Stechapfelsamen-Extrakt, G. 

“ Stramonium Seed, in No. 40 powder, one hundred grammes [or fifty ounces av. ]; 
Alcohol, Water, each, a sufficient quantity, To make one hundred cubic centimeters 
[or three pints]. Mix three parts [or three pints and six fluidounces] of Alcohol 
with one part [or one pint] of Water, and, having moistened the powder with twenty 
grammes [or twelve fluidounces] of the mixture, pack it firmly in a cylindrical per- 
colator; then add enough of the menstruum to saturate the powder and leave a 
stratum above it. When the liquid begins to drop from the percolator, close the 
lower orifice; and, having closely covered the percolator, macerate for forty-eight 
hours. Then allow the percolation to proceed, gradually adding menstruum, until 
the Stramonium Seed is exhausted. Reserve the first ninety cubte centimeters [or 
forty-three fluidounces] of the percolate, and evaporate the remainder, at a tempera- 
ture not exceeding 50° C. (122° F-.), to a soft extract; dissolve this in the reserved 
portion, and add enough menstruum to make the Fluid Extract measure one hundred 
cubic centimeters [or three pints].” U.S. 

This is a new officinal fluid extract. The menstruum is well adapted for thor- 
oughly exhausting the seed. It is of a dark brown color, and the dose is one to 
two minims (0:06 to 0:12 C.c.). 


EXTRACTUM TARAXACI. U.S., Br. Eatract of Taraxacum. 
(EX-TRAC/TUM TA-RAX!A-CI.) 

Extract of Dandelion; Extrait de Dent-de-Lion, Fr.; Lowenzahn-Extrakt, G. 

“Fresh Taraxacum, gathered in September, a convenient quantity ; Water, a 
sufficient quantity. Slice the Taraxacum, and bruise it in a stone mortar, sprink- 
ling on it a little Water, until reduced to a pulp; then express and strain the 
juice, and evaporate it in a vacuum-apparatus, or in a shallow porcelain dish, by 
means of a water-bath, to a pilular consistence.” UW. S. 

“Take of Fresh Dandelion Root four pounds [avoirdupois]. Crush the Root; 
press out the juice, and allow it to deposit; heat the clear liquor to 212°, and main- 
tain the temperature for ten minutes; then strain, and evaporate by a water-bath, at 
a temperature not exceeding 160°, until the extract has acquired a suitable consistence 
for forming pills.” Br. 

This extract is undoubtedly stronger, prepared from the root alone than from the 
whole plant. It is important that the root should be collected at the right season. 
The juice expressed from it in the spring is thin, watery, and of a feeble flavor; in 
the latter part of the summer, and in autumn, thick, opaque, cream-colored, very 
bitter, and abundant, amounting to one-third or one-half its weight. It may be 
collected in August, and afterwards until severe frost. According to Mr. Squire, 
frost has the effect of diminishing the bitterness and increasing the sweetness of the 
root. An extract prepared by inspissating the juice, as in the present U.S. and Br. 
processes, is much more efficient than that prepared in the old way by decoction. 
The inspissation should be effected by exposing the juice in shallow vessels to a 
current of warm dry air, or by evaporation in a vacuum, and should not be unneces- 
sarily protracted. Long exposure, during evaporation, changes the bitterness of the 
juice into sweetness, which is a sign of inferiority. In the British process, it is 
wisely directed that, before the evaporation of the juice, it shall be exposed for a 
short time to a heat sufficient to coagulate the albumen, which is then separated and 
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rejected as useless, and indeed injurious by favoring decomposition. As often found 
in the shops, the extract is dark-colored, sweet, and in all probability nearly inert. 
Mr. Houlton took more than an ounce of it ina day, without any sensible effect. 
(P. J. Tr., i. 421.) When prepared from the root and leaves together, it has a 
ereenish color. Mr. Brande states that one ewt. of the fresh root affords from twenty 
to twenty-five pounds of extract by decoction in water. The expressed juice yields 
from 11 to 25 per cent. of extract, the greatest product being obtained in November, 
and the least in April and May. This extract deteriorates by keeping, and should, 
therefore, be renewed annually. It is conveniently given in an aromatic water. 
The dose is from a scruple to a drachm (1:3-3-95 Gm.) three times a day. 


EXTRACTUM TARAXACI FLUIDUM. U.S. Fluid Extract of 
Taraxacum. 
(EX-TRAC/TUM TA-RAX!A-CI FLU/I-DUM.) 

Fluid Extract of Dandelion ; Extrait liquide de Pissenlit, Fr.; Fliissiges L6wenzahn-Extrakt, @. 

“Taraxacum, in No. 30 powder, one hundred grammes [or fifty ounces av.]; 
Alcohol, Water, each, a sufficient quantity, To make one hundred cubic centimeters 
[or three pints]. Mix two parts {or four and a half pints] of Alcohol with three 
parts [or six pints] of Water, and, having moistened the powder with thirty 
grammes [or seventeen fluidounces] of the mixture, pack it firmly in a cylindrical 
percolator ; then add enough of the menstruum to saturate the powder and leave a 
stratum above it. When the liquid begins to drop from the percolator, close the 
lower orifice, and, having closely. covered the percolator, macerate for forty-eight 
hours. Then allow the percolation to proceed, gradully adding menstruum, until 
the Taraxacum is exhausted. Reserve the first eighty-five cubic centimeters [or forty 
fluidounces] of the percolate; by means of a water-bath, distil off the Alcohol from 
the remainder, and evaporate the residue to a soft extract; dissolve this in the re- 
served portion, and add enough menstruum to make the Fluid Extract measure one 
hundred cubic centimeters [or three pints].” U.S. 

The activity of this preparation depends more upon the proper selection of the 
root than anything else. The process of exhausting the drug is not difficult, and 
one of the best tests of this fluid extract is its bitter taste. It is a blackish, moder- 
ately thick liquid, which may be given in doses of from one to three fluidrachms 
(3'75-11:25 C.c.). It is said to be an excellent vehicle for quinine. 


EXTRACTUM TRITICI FLUIDUM. U.S. Fluid Eatract of 
Triticum. 
(EX-TRAC/TUM TRIT’I-CI FLU/I-DUM.) 


Fluid Extract of Couch-grass Root; Extrait liquide de petit Chiendent, F.; Fliissiges Quecken- 
wurzel-Extrakt, G. 


“Triticum, finely cut, one hundred grammes [or fifty ounces av.]; Alcohol, Water, 
each, a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Pack the Triticum in a cylindrical percolator, and pour Boiling Water upon it until 
it is exhausted. Evaporate the percolate to eighty cubic centimeters [or thirty-eight 
fluidounces], and, having added to it twenty cubic centimeters [or ten fluidounces] 
of Alcohol, mix well and set it aside for forty-eight hours. Then filter the liquid 
and add to the filtrate enough of a mixture composed of four parts [or four fiuid- 
ounces] of Water and one part [or one and one-eighth fluidounces] of Alcohol to 
make the Fluid Extract measure one hundred cubic centimeters [or three pints].” U.S. 

This is a new officinal fluid extract, and it is a valuable preparation. The German 
Pharmacopeeia directs an Lxtractum Graminis, made by digesting 1 part of Triti- 
cum with 6 parts of hot water, for six hours, straining, evaporating to a syrup; 
mixing 1 part of this extract with 4 parts of cold distilled water, filtering, and evap- 
orating to an extract. The fluid extract is preferable, as the excessive use of heat 
is avoided. ‘The dose is from three to six fluidrachms (11°25-22'5 C.c.). 
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EXTRACTUM UV4Z URSI FLUIDUM. U.S. Fluid Extract of 
Uva Ursi. 
(EX-TRAC'/TUM U!V UR/sI FLU'I-DUM.) 

Extrait liquide de Busserole, /r.; Fliissiges Birentraubenblitter-Extrakt, G@. 

“ Uva Ursi, in No. 30 powder, one hundred grammes [or fifty ounces av.]; Gly- 
cerin, ten grammes [or three and three-quarter fluidounces]; Diluted Alcohol, a 
sufficient quantity, To make one hundred cubic centimeters [or three pints]. Mix 
the Glycerin with ninety grammes [or forty-six fluidounces] of Diluted Alcohol, and, 
having moistened the powder with thirty-five grammes [or eighteen fluidounces] of 
the mixture, pack it firmly in a cylindrical percolator ; then add enough of the men- 
struum to saturate the powder and leave a stratum above it. When the liquid begins 
to drop from the percolator, close the lower orifice, and, having closely covered the 
percolator, macerate for forty-eight hours. Then allow the percolation to proceed, 
gradually adding, first, the remainder of the menstruum, and afterward, Diluted 
Alcohol, until the Uva Ursi is exhausted. Reserve the first seventy cubic centimeters 
[or thirty-three fluidounces] of the percolate, and evaporate the remainder to a soft 
extract; dissolve this in the reserved portion, and add enough Diluted Alcohol to 
make the Fluid Extract measure one hundred cubic centimeters [or three pints].” U.S. 

This preparation has been improved by diminishing the glycerin. It is a thickish, 
black liquid, of a sweet, bitterish, astringent, but not very disagreeable taste. The 
dose is from thirty minims to a fluidrachm (1:9-3°75 C.c.), three times a day. 


EXTRACTUM VALERIANZE FLUIDUM. U.S. Fluid Eetract 
of Valerian. 
(EX-TRAC/TUM VA-LE-RI-A/NE FLU/I-DUM.) 

Extrait liquide de Valériane, Fr.; Fliissiges Baldrian-Extrakt, G. 

‘Valerian, in No. 60 powder, one hundred grammes [or fifty ounces ay.|; Al- 
cohol, Water, each, a sufficient quantity, To make one hundred cubic centimeters [or 
three pints]. Mix two parts [or four and a half pints] of Alcohol with one part 
[or two pints] of Water, and, having moistened the powder with thirty grammes 
[or seventeen fluidounces] of the mixture, pack it firmly in a cylindrical percolator; 
then add enough of the menstruum to saturate the powder and leave a stratum 
above it. When the liquid begins to drop from the percolator, close the lower 
orifice, and, having closely covered the percolator, macerate for forty-eight hours. 
Then allow the percolation to proceed, gradually adding menstruum, until the Vale- 
rian is exhausted. Reserve the first eighty-five cubic centimeters [or forty fluid- 
ounces] of the percolate, and evaporate the remainder to a soft extract ; dissolve this 
in the reserved portion, and add enough menstruum to make the Fluid Extract 
measure one hundred cubic centimeters [or three pints].” U.S. 

This is a concentrated tincture, strong both in alcohol and the virtues of vale- 
rian. It is probable that all or nearly all the volatile ingredients of the root are 
extracted by the reserved portion which first passes, and which, not being exposed 
to evaporation, loses none of the volatile oil and acid that have been dissolved ; 
while the soluble matter subsequently extracted, consisting chiefly of the fixed prin- 
ciples, will not be dissipated by the concentration ordered. The fluid extract may, 
therefore, be considered as fully representing the virtues of the root. The formula 
is, with some modification, that of Prof. Grahame (A. J. P., xxi. 379). The prep- 
aration is a dark brownish red liquid, transparent in thin layers, with the smell and 
taste of valerian. The dose is about a fluidrachm (3°75 C.c.). 


EXTRACTUM VERATRI VIRIDIS FLUIDUM. U.S. Flud 
Extract of Veratrum Viride. 
(EX-TRAC/TUM VE-RA/TRI VIR‘I-DIS FLU/I-DUM.) 
Extrait liquide de Vératre américain, /’r.; Fliissiges Griingermerwurz-Extrakt, @. 
‘Veratrum Viride, in No. 60 powder, one hundred grammes [or fifty ounces av. ] ; 
Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three 
pints]. Moisten the powder with thirty grammes [or seventeen fluidounces] of Al- 
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cohol, and pack it firmly in a cylindrical percolator; then add enough Alcohol to 
saturate the powder and leave a stratum above it. When the liquid begins to drop 
from the percolator, close the lower orifice, and, having closely covered the perco- 
lator, macerate for forty-eight hours. Then allow the percolation to proceed, grad- 
ually adding Alcohol, until the Veratrum Viride is exhausted. Reserve the first 
ninety cubic centimeters [or forty-three fluidounces] of the percolate, and evaporate 
the remainder to a soft extract; dissolve this in the reserved portion, and add 
enough Alcohol to make the Fluid Extract measure one hundred cubie centimeters 
[or three pints].” U.S. 

It may be doubted whether this fluid extract is among those demanded by the 
wants of the profession. We have already a tincture, which, supposing none of the 
virtues of the medicine to be lost in preparing the fluid extract, will be at least half ~ 
as strong, and at all events is quite strong enough. It is true that the proportion of 
alcohol is somewhat less in the fluid extract ; but, in so powerful a preparation, this 
is of little consequence. The tincture itself purports to be saturated ; and, though it 
is probable that, by the concentration of the alcoholic solution, more of the active 
matter is held by it in the same measure of alcohol than by the tincture, the neces- 
sity of multiplying the number of preparations of a powerful drug where the dose is 
small is not apparent. It would be injudicious to prescribe more of it, as a com- 
mencing dose, than from one to two minims (0:06-0:12 C.c.). 


ad 


EXTRACTUM VIBURNI FLUIDUM. U.S. Fluid Extract af 


Viburnum. 
(EX-TRAC/TUM VI-BUR/NI FLU'I-DUM.) 

Fluid Extract of Black Haw; Extrait liquide de Viburné, F’r. 

“ Viburnum, in No. 60 powder, one hundred grammes [or fifty ounces av.]; Al- 
cohol, Water, each, a sufficient quantity, To make one hundred cubic centimeters 
[or three pints]. Mix two parts [or four and a half pints] of Alcohol with one part 
[or two pints] of Water, and, having moistened the powder with thirty grammes 
[or seventeen fluidounces] of the mixture, pack it moderately in a cylindrical perco- 
lator ; then add enough of the menstruum to saturate the powder and leave a stratum 
above it. When the liquid begins to drop from the percolator, close the lower 
orifice, and, having closely covered the percolator, macerate for forty-eight hours. 
Then allow the percolation to proceed, gradually adding menstruum, until the Vi- 
burnum is exhausted. Reserve the first eighty-five cubic centimeters [or forty fluid- 
ounces] of the percolate, and evaporate the remainder to a soft extract ; dissolve this 
in the reserved portion, and add enough menstruum to make the Fluid Extract 
measure one hundred cubic centimeters [or three pints].” U.S. 

This is a new officinal fluid extract, which well represents the drug. It is of a 
dark reddish brown color. The dose is one-half to one fluidrachm (1°9-3°75 C.c.). 


EXTRACTUM XANTHOXYLI FLUIDUM. U.S. Fluid Kairact 
of Xanthoxylum. 
(BX-TRAC/TUM XAN-THOX!Y¥-LI FLU!I-DUM—zan-thok'se-li. ) 

Fluid Extract of Prickly Ash; Extrait liquide de Fréne épineux, /’r.; Fliissiges Zahnwehholz- 
Extrakt, G. 

“ Xanthoxylum, in No. 40 powder, one hundred grammes [or fifty ounces av.] ; 
Alcohol, a sufficient quantity, To make one hundred cubic centimeters [or three 
pints]. Moisten the powder with twenty-five grammes [or fourteen fluidounces] 
of Alcohol, and pack it firmly in a cylindrical percolator ; then add enough Alcohol 
to saturate the powder and leave a stratum above it. When the liquid begins to 
drop from the percolator, close the lower orifice, and, having closely covered the 
percolator, macerate for forty-eight hours. Then allow the percolation to proceed, 
gradually adding Alcohol, until the Xanthoxylum is exhausted. Reserve the first 
ninety cubic centimeters [or forty-three fluidounces] of the percolate, and evaporate 
the remainder to a soft extract ; dissolve this in the reserved portion, and add enough 


* 
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Alcohol to make the Fluid Extract measure one hundred cubic centimeters [or three 
pints].” WS. | 

This new officinal fluid extract thoroughly represents the virtues of the drug. 
~ The dose is one-half to one fluidrachm (1:9-3:75 C.c.). 


EXTRACTUM ZINGIBERIS FLUIDUM. U.S. Fluid Ectract of 
Ginger. 
(EX-TRAC'TUM ZIN-GIB/E-RIS FLU'I-DUM.) 

Extrait liquide de Gingembre, Fr.; Fliissiges Ingwer-Extrakt, G. 

‘Ginger, in No. 40 powder, one hundred grammes [or fifty ounces ay.]; Alco- 
hol, a sufficient quantity, To make one hundred cubic centimeters [or three pints]. 
Moisten the powder with twenty-five grammes [or fourteen fluidounces] of Alcohol, 
and pack it firmly in a cylindrical percolator ; then add enough Alcohol to saturate 
the powder and leave a stratum above it. When the liquid begins to drop from the 
percolator, close the lower orifice, and, having closely covered the percolator, macer- 
ate for forty-eight hours. Then allow the percolation to proceed, gradually adding 
Alcohol, until the Ginger is exhausted.. Reserve the first ninety cubic centimeters 
[or forty-three fluidounces] of the percolate, and evaporate the remainder to a soft 
extract ; dissolve this in the reserved portion, and add enough Alcohol to make the 
Fluid Extract measure one hundred cubic centimeters [or three pints].” U.S. 

The fluid extract of ginger is a highly concentrated alcoholic solution of the 
active principles of ginger. It is transparent, and of a reddish color. The dose is 
from ten to twenty minims (0°6-1:25 C.c.). 

Off. Prep. Syrupus Zingiberis, U. S. 


FARINA TRITICI. Br. > Wheaten Flour. 
(FA-RI/NA TRIT’I-CI.) 

Wheat Flour; Farine de Froment, Fr.; Weizenmehl, G.; Farina di Frumento, Jt.; Flor del 
Trigo, Acemite, Sp. 

‘The grain of wheat, Triticum vulgare, ground and sifted.” Br. Nat. Ord. 
Graminacee. 

Gen. Ch. Calyx two-valved, solitary, transverse, many-flowered, on a flexuose, 
toothed receptacle. Rees’s Cyclopedia. 

Triticum hybernum. Willd. Sp. Plant. i. 477.—T. vulgare, var. 8. hybernum. 
Kunth, Gramin. 438. The common winter wheat has a fibrous root and one or 
more erect, round, smooth, jointed, stems, which rise from three to five feet in 
height, and are furnished with linear, pointed, entire, flat, many-ribbed, rough, 
somewhat glaucous leaves, and jagged bearded stipules. The flowers are in a soli- 
tary, terminal, dense, smooth spike, two or three inches long. The calyx is four- 
flowered, tumid, imbricated, abrupt, with a short compressed point. In the upper 
part of the spike it is more elongated ; and in this situation the corolla is more or 
less awned. The grain is imbricated in four rows. 

The native country of wheat is unknown; but its cultivation is supposed to have 
spread from Sicily over Hurope. It is now-an object of culture in almost all coun- 
tries having a temperate climate. Sown in the autumn, it stands the winter, and 
ripens its seeds in the following summer. Numerous varieties have been produced 
by cultivation, some of which are usually described as distinct species. Among 
these may perhaps be ranked 7. zstivum, or spring wheat, distinguished by its long 
beards, and Z. compositum, or Egyptian wheat, by its compound spikes. The seeds 
are too well known to need description. They are prepared for use by grinding and 
sifting, by which the interior farinaceous part is separated from the husk. The 
former is divided according to its fineness into different portions, but so far as re- 
gards its medical relations may be considered under one head, that of farina or flour. 
The latter is called bran, and constitutes from 25 to 33 per cent. 

Flour is white, inodorous, and nearly insipid. Its chief constituents are starch, 
gluten, albumen, saccharine matter, and gum, the proportions of which are not con- 
stant. Vauquelin obtained, as an average product, from eight varieties of flour 
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which he examined, 10°25 per cent. of water, 10-80 of gluten (including coagulated 
albumen), 68:08 of starch, 5:61 of sugar, and 4:11 of gum. . According to Christi- 
son, subsequent experiments have given an average of 16 or 17 per cent. of gluten 
and albumen. The ashes of wheat, which amount only to about 0-15 per cent., 
contain, according to Henry, superphosphates of sodium, calcium, and magnesium.* 
The gummy substance found in wheat flour is not precisely identical with ordinary 
gum ; as it contains nitrogen, and does not yield mucic acid by the action of nitric 
acid. The starch, which is by far the most abundant ingredient, is much employed 
in a separate state. (See Amylum.) The gluten, however, is not less important ; 
as it is to the large proportion of this principle in wheat flour that it owes its supe- 
riority over that from other grains for the preparation of bread. The gluten here 
alluded to is the substance first noticed as a distinct principle by Beccaria. It is 
the soft, viscid, fibrous mass which remains, when wheat flour, enclosed in a linen 
bag, is exposed to the action of a stream of water, and at the same time pressed 
with the fingers till the liquor comes away colorless. But this has been ascertained 
to consist, in fact, of two different substances. When boiled in alcohol, one portion 
of it is dissolved, while another remains unaffected. Hinhof ascertained that the 
part of the glutinous mass left behind by alcohol is identical with vegetable albumen, 
while the dissolved portion only is strictly entitled to the name of gluten, which had 
been previously applied to the whole mass. As these two principles are contained 
in numerous vegetable products, and as they are frequently referred to in this work, 
it is proper that they should be briefly noticed. They both contain nitrogen, and 
both, when left to themselves in a moist state, undergo putrefaction. From these 
circumstances, and from close resemblance to certain proximate animal principles in 
chemical habitudes and relations, they are sometimes called, in old works on chemistry, 
vegeto-animal substances. They are separated from each other by boiling the gluten 
of Beccaria, above referred to, with successive portions of alcohol, till the liquid, 
filtered while yet hot, ceases to become turbid on cooling. The proper gluten dis- 
solves, and may be obtained by adding water to the solution, and distilling off the 
alcohol. Large cohering flakes float in the liquor, which, when removed, form a 
viscid elastic mass, consisting of the substance in question with slight impurity. 
The part left behind by the alcohol is coagulated albumen. 

Pure gluten, sometimes called vegetable fibrin, is a pale yellow, adhesive, elastic 
substance, which, by drying, becomes more deeply yellow and translucent. It is 
almost insoluble in water, and quite insoluble in ether, and in the oils both fixed and 
volatile. Hot alcohol dissolves it much more readily than cold; and from its solu- 
tion in boiling alcohol it separates unchanged when the liquor cools. It is soluble 
in the dilute acids, and in caustic alkaline solutions, in consequence of forming scolu- 
ble compounds with the acids and alkalies. With the earths and metallic oxides it 
forms nearly insolubie compounds, which are precipitated when earthy or metallic 
salts are added to the solution of gluten in liquor potasse. Corrosive sublimate 
precipitates it from its acid as well as alkaline solutions, and, added in solution to 
moist gluten, forms a compound with it, which, when dry, is hard, opaque, and in- 
corruptible. Gluten is precipitated by infusion of galls. Its name originated in its 
adhesive property. It exists in most farinaceous grains, and in the seeds of some 
leguminous plants. 


* A very elaborate investigation into the phosphates in wheat grain, as to their bases, the rela- 
tive proportion of the soluble and insoluble phosphates, the relative quantity in which they exist 
in different parts of the grains, and other interesting points, has been made by F. Crace Calvert, 
and published in the Chemical News (Sept. 10, 1869, p. 121), to which the reader is referred. We 
have space for a very few only of the facts developed. One of the facts, which had been previously 
shown by Fresenius, is that almost the whole of the ashes of wheat consists of phosphates. Of 
these, nearly two-thirds are soluble in water, and are mainly phosphates of potassium and mag- 
nesium ; the insoluble salts being phosphates of calcium and iron, with a little of the insoluble mag- 
nesian phosphate Mgs(PO4)2. Another highly important fact is that by far the larger proportion 
of the phosphates exists in the parts separated in the sifting of the flour; and our fine white bread 
is, therefore, greatly deficient in one of the most essential elements of nutrition. Besides this 
reason for preferring brown or bran-bread to the whitest, another exists: there is a peculiar fer- 
ment, discovered by M. Mége-Mouries, in the inner cortical part of the wheat, which is rejected in 
the fine white flour, which rapidly changes starch into sugar, and thus greatly promotes the pan- 
nary fermentation. 
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Vegetable albumen is destitute of adhesiveness, and, when dried, is opaque, and 
of a white, gray, or brown color. Before coagulation, it is soluble in water, but 
insoluble in alcohol. By heat it coagulates and becomes insoluble in water. It is 
dissolved by solutions of the caustic alkalies. Most of the acids, if added to its 
solution in excess, precipitate compounds of the acids respectively with the albumen, 
which, though soluble in pure water, are insoluble in that liquid when acidulated. 
It is not, however, precipitated by an excess of phosphoric or acetic acid. Its rela- 
tions to the earthy and metallic salts are similar to those of gluten. Corrosive sub- 
limate precipitates it from its solutions, except from those in phosphoric and acetic 
acids, and, when added in a state of solution to moist albumen, forms with it a hard, 
opaque compound. It is also precipitated by infusion of galls. This principle de- 
rived its name from its very close resemblance to animal albumen. It is associated 
with gluten in most of the farinaceous grains, is a constituent of all the seeds which 
form a milky emulsion with water, and exists in all the vegetable juices which co: 
agulate by heat. 

The mixture of vegetable fibrin and albumen which constitutes the gluten of 
Beccaria, exercises an important influence over starch, which, with the presence of 
water, and the aid of a moderate heat, it converts partly into gum and partly into 
sugar. ‘The production of saccharine matter in the germination of seeds and in 
malting, which is an example of germination, is thus explained. The gluten becomes 
acid in the process, and loses the property of reacting on starch. 

It is thought by many chemists that vegetable albumen is identical in all respects 
with animal albumen, and the gluten of vegetables with animal fibrin; and that 
both these principles, as well as another named casein, found also both in the animal 
and vegetable kingdoms, belong to a class of compounds termed proteids. Proteids 
consist of nitrogen, carbon, hydrogen, oxygen, and sulphur, and their average com- 
position may be expressed by the empirical formula C,,H,,,N,,0,,5. 

It is scarcely necessary to state that bread is formed by making flour into a paste 
with water, with the addition of yeast, setting it aside to ferment, and then exposing 
it to the heat of an oven. The fermentation excited by the yeast is accompanied 
with the extrication of carbonic acid gas, which, being retained by the tenacity of 
the gluten, forms innumerable little cells throughout the mass, and thus renders the 
bread light.* Alcohol is also generated during the fermentation, most of which is 
driven off from the bread in baking ; but a small portion remains, averaging, accord- 
ing to Mr. Thos. Polas, 0°314 per cent. (Chem. News, May 30, 1873, p. 271.) 

Medical Properties and Uses. Wheat flour in its unaltered state is seldom used 


* Purity of flour. So early as the year 1847, M. Bessner, a French pharmaceutist, ascertained 
that, while pure white flour remains unaffected, as to its color, by the action of alkalies, the meal 
of Indian-corn or maize becomes of a fine sulphur-yellow under the same circumstances, whether 
the alkali employed be ammoniacal vapor, or watery solution of caustic ammonia, potassa, or soda. 
It was thought that a test had thus been discovered of the adulteration of wheat flour with maize; 
but subsequent experiments by MM. Pierre and Lepetit, professors at Caen, have shown that while 
the pure flour of wheat, as wellas of rye, barley, and buckwheat, remains unaffected by the alkalies, 
these same flours are rendered yellow by the alkalies, when mixed with the refuse of the siftings 
of the several flours ground over again; so that it is not the impurity of maize meal that is indi- 
cated by yellow coloration caused by the alkalies, but also the powdered bran and other siftings of 
the flours mentioned. (Journ. de Pharm., Sept. 1868, p. 184.) 

Adulteration of bread. Among the adulterations of bread practised by the bakers, alum, em-~ 
ployed to cause whiteness, and thus cover defects in the flour, is perhaps the one which has most 
attracted notice, and which, being sometimes noxious, it is most important to be able to test. One 
of the means of detection recommended, is that of incineration, by which the bread is consumed, 
while the alum, if there be any, is left behind. But this method is somewhat tedious; and log- 
wood has been recommended as being at once most convenient, and, according to Mr. John Hors- 
ley, “perfectly reliable,” if applied as he directs. The following is Mr. Horsley’s method, by which 
in the county of Gloucester, England, alone, in the course of two surveys, he succeeded in obtain- 
ing 200 convictions out of some thousands of cases examined by him. He first makes a tincture 
of logwood by digesting, for 8 hours, two drachms of freshly cut chips in 5 oz. of methylated spirit 
and filtering ; next makes a saturated solution of carbonate of ammonium in distilled water; then 
mixes a teaspoonful of each solution with a wineglass of water in a white-ware dish, thus forming 
a pink-colored liquid; and lastly immerses a portion of the suspected bread, ‘‘for five minutes or 
so,” in the mixed fluids. If alum be present, the bread, placed on a plate to drain, will in the 
course of an hour or two assume a blue color; if not present, the pink color fades away. The ap- 
pastes of a greenish color on drying will indicate the presence of copper. (Chem. News, May 17, 
1872, p. 1872.) 


PART I. Farina Tritici.—Fel Bovis. 655 


in medicine. It is sometimes sprinkled on the skin in erysipelatous inflammation, 
and various itching or burning eruptions, particularly the nettlerash ; though rye 
flour is generally preferred for this purpose. 

Bread is more employed. An infusion of toasted bread in water is a nutritive 
drink, well adapted to febrile complaints. Within our experience, no drink has 
been found more grateful in such cases than this infusion, sweetened with a little 
sugar, and flavored by lemon-juice. Boiled with milk, bread forms a good emol- 
lient poultice, which may be improved by the addition of a little perfectly fresh lard. 
Slices of it steeped in lead-water, and the crumb mixed with the fluid and confined 
within gauze, afford convenient modes of applying this preparation to local inflam- 
mations. The crumb (mica panis) is, moreover, frequently used to give bulk to 
minute doses of very active medicines, administered in the form of pill. It should . 
be recollected that it always contains common salt, which is incompatible with cer- 
tain substances, as, for example, nitrate of silver. 

Bran is sometimes used in decoction, as a demulcent in catarrhal affections and 
complaints of the bowels. When taken in substance, it is laxative, and may be used 
with advantage to prevent costiveness. Bran bread, made from the unsifted flour, 
is an excellent laxative article of diet in some dyspeptic cases. The action of the 
bran is probably mechanical, consisting in the irritation produced upon the mucous 
membrane of the bowels by its coarse particles. Bran also forms an excellent de- 
mulcent bath. 

Off. Prep. Cataplasma Fermenti, Br. 


FEL BOVIS. U.S. Oz Gall. 
(FEL BO'VIS.: 

“‘The ae gall of Bos Taurus. Linné. (Class, Mammalia. Order, Ruminan- 
tia.)” U.S. 

Recent researches of a very thorough character have thrown more light on the 
subject of the constituents of gall. The most characteristic constituents of all galls 
of whatever origin are, first, the sodium or potassium salts of certain resinous acids 
known collectively as the ‘“gall-acids,” and, secondly, certain coloring matters known 
as “gall-pigments.” The gall-acids thus far made known are glycocholic acid, 
©,,H,,NO,; taurocholic acid, C,,H,,.NSO,; hyoglycocholic acid, C,,H,,NO,; hyo- 
taurocholic acid, C,,H,,NSO,; and chenotaurocholic acid, C,,H,,NSO,. Of these, 
the first two occur in ox gall as sodium salts, although sometimes (in green galls) 
the first one is absent. The bilicholic acid and bilifellinic acid of Berzelius, as well 
as fellic and fellinic acids, appear to have been mixtures. The solutions of these 
gall-acids, as well as their alkaline salts, give on addition of sugar and a drop of sul- 
phuric acid a clear and strong purplish red color (Pettenkofer’s gall test). They 
are also decomposed by the action of baryta water into non-nitrogenous acids and 
amido-compounds, as will be seen in the following reactions: 

C,,H,,NO, + H,0= C,,H,,0, + C,H,NO, 
Ghreepballe Cholic acid. Glycine. 
C,,H,,NO,S + H,O = C,,H,,0, + ©,H,NO,S. 

cropecal Cholic acid. Taurine. 

The gall-pigments are very unstable organic coloring matters, so that their indi- 
viduality cannot be said to be very thoroughly established. The recent researches of 
Staedeler ( Verhand. d. Naturf. Gres. in Ziirich, 8) and R. Maly (Ann. Ch. und 
Pharm., 132, p. 129) have, however, given us a better knowledge of them. They 
are bilirubin, C,,H,.N,O,; biliverdin, O,,H,,N,O,; bilifuscin, C,,H,,.N,O, (?); and 
biliprasin, C,,H,,.N,O, (2). Of these, the first two seem to exist originally in the gall, 
and the others are probably derived from them. Hoppe-Seyler (Deut. Chem. Ges. 
Ber., 7, p. 1065) has shown that the haemoglobin and hematin of the blood can be 
changed into hydrobilirubin, a derivative of bilirubin, so that the origin of these 
gall-pigments seems to be clearly shown. 

Ox gall contains in addition cholesterine, choline, urea, fats, which are the gly- 
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cerides of acetic and propionic acids, mucus, and some inorganic salts, such as sodium 
and potassium chlorides, sodium, potassium, calcium, and magnesium phosphates. 

The sodium glycocholate and taurocholate may be separated in the following man- 
ner. Dry ox-bile is treated with absolute alcohol, and the tincture precipitated by 
ether in excess. Both salts are deposited, and the glycocholate crystallizes upon 
standing, the taurocholate remaining in an amorphous form, resembling oily or resi- 
nous matter. They may be separated more completely by taking advantage of their 
different relations to the acetate and subacetate of lead. Both the acids are precipi- _ 
tated by the subacetate, the glycocholate only by the acetate. If the deposit above © 
referred to be dissolved in water, solution of acetate of lead will throw down a gly- 
cocholate of lead, while the addition of the subacetate of lead to the remainder will 
precipitate the taurocholate. The acids may be separated from the salts of lead by 
sulphuric acid, and then recombined with soda. 

Properties, ‘“‘A brownish green or dark green, somewhat viscid liquid, having a 
peculiar odor, a disagreeable, bitter taste, and a neutral or faintly alkaline reaction. 
Sp. gr. 1:018-1:028. A mixture of 2 drops of Ox Gall and 10 C.c. of Water, when 
treated, first with a drop of freshly prepared solution of 1 part of sugar in 4 parts 
of water, and afterward with sulphuric acid, cautiously added, until the precipitate 
first formed is redissolved, gradually acquires a cherry-red color, changing succes- 
sively to carmine, purple, and violet.” U.S. 


Off. Prep. Fel Bovis Inspissatum, U.S. Fel Bovis Purificatum, J. S., Br. 
FEL BOVIS INSPISSATUM. U.S. Inspissated Ox Gall. 


(FEL BOVIS IN-SPIS-SA/TUM.) 


“Fresh Ox Gall, one hundred parts [or twenty ounces ay.], To make fifteen 
parts [or three ounces av.]. Heat the Ox Gall to a temperature not exceeding 
80° C. (176° F.), strain it through muslin, and evaporate the strained liquid, on a 
water-bath, in a porcelain capsule, to fifteen parts [or three ounces av.].” U.S. 


FEL BOVIS PURIFICATUM. U.8., Br. Purified Ox Gall. 
(FEL BO'VIS PU-RI-FI-CA/TUM.,) 

Fel Bovinum Purificatum, Br.; Fel Tauri Depuratum, P.G.; Extractum Fellis Bovini ; Fiel 
de Boeuf purifiée, r.; Gereinigte Ochsengalle (Rindsgalle), G. 

“ Fresh Ox Gall, three parts [or sixteen ounces av.]; Alcohol, one part [or six 
fluidounces]. Hvaporate the Ox Gall in a porcelain capsule, on a water-bath, to 
one part [or five and a half ounces av.], then add to it the Alcohol, agitate the 
mixture thoroughly, and let it stand, well covered, for twenty-four hours. Decant 
the clear solution, filter the remainder, and, having mixed the liquids and distilled 
off the Alcohol, evaporate to a pilular consistence.” UJ. S. 

“Take of fresh Ox Bile, one pint ; Rectified Spirit, two pints. Mix the Bile 
and the Spirit by agitation in a bottle, and set aside for twelve hours until the sedi- 
ment subsides. Decant the clear solution, and evaporate it in a porcelain dish, by the 
heat of a water-bath, until it acquires a suitable consistence for forming pills.” Br. 

The object of this preparation is to furnish purified concentrated Ox Gall in a 
condition fitted for internal administration. The addition of Alcohol to the con- 
centrated liquid is for the purpose of separating mucilaginous matter. 

Properties. The U.S. Pharmacopeeia describes Purified Ox Gall, and requires 
it to respond to the following tests. “A yellowish green, soft solid, having a 
peculiar odor, and a partly sweet and partly bitter taste. It is very soluble in water 
and in alcohol. A solution of 1 part of Purified Ox Gall in about 100 parts of 
water, behaves towards sugar and sulphuric acid as the solution mentioned under 
Ox Gall. (See Fel Bovis.) The aqueous solution of Purified Ox Gall should yield 
no precipitate on the addition of alcohol.” U.S. 

Medical Properties and Uses. Bile was formerly highly valued as a remedy 
in numerous complaints, and was considered peculiarly applicable to cases attended 
with deficient biliary secretion. It is supposed to be tonic and laxative. The dose 
of purified Ox Gall is from five to ten grains (0:33 to 0-65 Gm.). -Dr. Bonorden 
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has found the most extraordinary effects, in the resolution of hypertrophies, from 
bile applied directly to the parts affected. Hypertrophy of the mamme and that 
of the tonsils are particularly mentioned as yielding with surprising facility to this 
application; but good may be expected from it in all cases of the affection in which 
the part can be reached. He employs a mixture of 3 parts of inspissated bile, 1 
part of extract of conium, 2 of soda soap, and 8 of olive oil, to be rubbed on the part 
four times a day. He has also found advantage in similar affections of the eye, as 
opacity of the cornea, pannus, and staphyloma, from bile dropped into the eye, or 
applied by a hair pencil, several times a day. (Med. Times and Graz., Oct. 1858, 
. 303.) | 
: Refined ox gall, much used by limners and painters, is prepared, according to 
Gray, in the following manner. Take of “fresh ox gall, one pint; boil, skim, add 
one ounce of alum, and keep it on the fire for some time; to another pint, add 
one ounce of common salt in the same manner; keep them bottled up for three 
months ; then decant off the clear; mix them in an equal proportion ; a thick yellow 
coagulum is immediately formed, leaving the refined gall clear and colorless,” 


FERRI ARSENIAS. Br. Arseniate of Iron. 
(FER'RI AR-SE’'NI-AS.) 

Ferrous Arseniate; Arséniate de Fer, Fr.; Arsensaures Eisen, G. 

“Take of Sulphate of Iron nine ounces [avoirdupois]; Arseniate of Soda, dried 
at 300°, four ounces [avoird.]; Acetate of Soda three ounces [avoird.] ; Boiling Dis- 
tilled Water a sufficiency. Dissolve the Arseniate and Acetate of Soda in two pints 
[Imperial measure], and the Sulphate of Iron in ¢hree pints [Imp. meas.] ot’ the 
Water, mix the two solutions, collect the white precipitate, which forms, on a calico 
filter, and wash until the washings cease to be affected by a dilute solution of chloride 
of barium. Squeeze the washed precipitate between folds of strong linen in a screw 
press, and dry it on porous bricks, in a warm chamber whose temperature shall not 
exceed 100°.” Br. 

This is an officinal of the first British Pharmacopeeia, which as yet is the only one 
that has adopted it. The washed precipitate described in the process, made by mix- 
ing solutions of sodium arseniate and sodium acetate with ferrous sulphate, is ferrous 
arseniate (He,As,O,). The object of using the sodium acetate is to prevent the pre- 
cipitation of ferrous hydrarseniate, owing to the liberation of some sulphuric acid, 
which would be thrown down with the precipitated ferrous arseniate if the acetate 
were not present. The reaction may be explained as follows: 

2Na,H AsO, + 3FeSO, + 2NaC,H,0, = Fe,As,0, + 2HC,H,O, + 3Na,SO,. 

Arseniate of iron is white when first formed, but quickly turns green on ex- 
posure to the air during the process of washing and drying, and finally becomes 
a ferroso-ferric arseniate, of the probable composition 2Fe,As,O,.4FeAsO,.Fe,O,. 
32H,O. It is an amorphous powder, without smell or taste, insoluble in water, but 
readily dissolved by hydrochloric acid. The British Pharmacopeeia gives the fol- 
lowing characters of the salt. Its solution in hydrochloric acid causes a copious light 
blue precipitate with the yellow prussiate of potash (ferrocyanide of potassium), and 
a still more abundant one, of a deeper color, with the red prussiate of potash (ferrid- 
cyanide of potassium). A small quantity, boiled with an excess of soda, and filtered, 
gives, when exactly neutralized by nitric acid, a brick-red precipitate on the addition 
of solution of nitrate of silver. The former test proves the presence both of the 
ferrous and ferric oxides, the latter, of arsenic acid. The solution in hydrochloric 
acid, when diluted, gives no precipitate with chloride of barium, showing the ab- 
sence of any sulphate. “Twenty grains dissolved in an excess of hydrochloric acid 
diluted with water continue to give a blue precipitate with the red prussiate of potash 
(ferridcyanide of potassium), until at least 170 grain-measures of the volumetric 
solution of bichromate of potash have been added.” Br. This test proves that there 
is a due proportion of ferrous oxide present; for the bichromate of potassium 
oxidizes the ferrous oxide, and until this is wholly converted into ferric oxide, a 
blue precipitate continues to be produced, ceasing, however, when the conversion is 
complete. 

42 
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Medical Properties. The arseniate of iron is said to unite the virtues of the 
two metals which enter into its composition; but the quantity of iron in any per- 
missible dose is so small as to be nearly or quite insignificant; and the activity of 
the medicine is in fact due to the arsenic alone. The complaints in which it has 
been found efficient are those in which arsenic in other forms has proved to be a 
most valuable remedy ; and, judging from our own observation, there is no one of 
them in which the common solution of arsenite of potassium will not produce all the 
effects that can be obtained from the arsenical preparations, with which this ought 


undoubtedly to be ranked rather than with the chalybeates. Should the coexistence 


of an anzemic state of the system with any disease requiring the use of arsenic, indi- 
cate the joint use of iron, it would be unsafe to depend on the arseniate of iron, 
alone. This remedy is peculiarly useful in chronic affections of the skin, especially 
those of a scaly character, as lepra, psoriasis, and the advanced stage of eczema and 
impetigo. It is useful also in lupus, and, mixed with twelve times its weight of 
simple cerate, may be employed.externally in cancerous ulcers, though much caution 
is requisite. The dose is from the eighth to the tenth of a grain (0-008-0-006 Gm.), 
of which about one-half only is ferrous oxide; given in pill, three times a day. 


FERRI CARBONAS SACCHARATUS. U.S, Br. Saccharated 
Carbonate of Iron. [Saccharated Ferrous Carbonate. | 
(FER’RI CAR-BO’/NAS SAC-CHA-RA'TUS.) 

Ferri Carbonas Saccharata, Br.; Ferrum Carbonicum Saccharatum, P.G.; Carbonas Ferrosus 
Saccharatus; Saccharure de Carbonate ferreux, fr.; Zuckerhaltiges Kohlensaures Eisen, G. 

‘Sulphate of Iron, ten parts [or five ounces av.] ; Bicarbonate of Sodium, seven 
parts [or three and a half ounces av.]; Sugar, in fine powder, sixteen parts [or 
eight ounces av.]; Distilled Water, @ sufficient quantity. Dissolve the Sulphate of 
Iron in forty parts [or twenty fluidounces] of hot Distilled Water, and the Bicar- 
bonate of Sodium in one hundred parts [or three pints] of warm Distilled Water, 
and filter the solutions separately, and allow them to cool. Add the solution of Sul- 
phate of Iron gradually to the solution of Bicarbonate of Sodium contained in a capa- 
cious flask, and mix thoroughly by shaking. Fill up the flask with boiling Distilled 
Water, and set the mixture aside for two hours. Draw off the supernatant liquid 
from the precipitate by means of a siphon, and then fill the flask again with hot 
Distilled Water and shake it. Pour off the clear liquid and repeat the operation 
until the decanted liquid gives but a slight turbidity with test-solution of chloride 
of barium. Transfer the drained precipitate to a porcelain capsule containing the 
Sugar, and mix intimately ; evaporate the mixture to dryness, by means of a water- 
bath, and reduce the product to powder. Keep the powder in small, well-stopped 
vials.” U.S. 

“Take of Sulphate of Iron two ounces [avoirdupois] ; Carbonate of Ammonia 
one ounce and a quarter [avoird.]; Boiling Distilled Water ¢evo gallons [Imperial 
measure]; Refined Sugar one ounce [avoird.]. Dissolve the Sulphate of Iron and 
the Carbonate of Ammonia each in half a gallon [Imp. meas.] of the Water, and 
mix the two solutions with brisk stirring in a deep cylindrical vessel, which is then 
to be covered as accurately as possible. Set the mixture by for twenty-four hours, 
and from the precipitate which has subsided separate the supernatant solution by a 
siphon. Pour on the remainder of the Water, stir well, and, after subsidence, again 
remove the clear solution. Collect the resulting carbonate on a calico filter, and, 
having first subjected it to expression, rub it with the Sugar in a porcelain mortar. 
Finally dry the mixture at a temperature not exceeding 212°.” Br. 

This is a new U.S. officinal preparation ; the process is identical with that of the 
former German Pharmacopeeia. It is to be regretted that the author of the formula 
did not adopt the expedient of adding sugar or syrup to the solutions of the two salts, 
to protect the precipitate as soon as it was formed, as was recommended by Vallet. 
When solutions of ferrous sulphate and sodium carbonate are mixed together, there 
are formed, by double decomposition, sodium sulphate which remains in solution, and 
ferrous carbonate which falls as a pale blue precipitate. This precipitate begins im- 
mediately to alter in nature by the absorption of oxygen, and, if washed and dried 
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in the ordinary way, becomes ferric oxide, associated with a small quantity of the 
ferrous carbonate, which has escaped change. As the preparations of iroa contain- 
ing ferrous oxide are the most esteemed, the change which this precipitate under- 
goes has always been a matter of regret, and various attempts have been made to 
prevent it. Saccharine matter has been ascertained to possess the required preserva- 
tive properties; and, in the preparation under consideration, it is used to prevent 
the ferrous carbonate as first precipitated from passing into the ferric modification. 

Dr. Becker, a German physician, was the first to suggest the use of saccharine 
matter as a means of protection against the absorption of oxygen; and the idea was 
carried out by Klauer, a German chemist, who first made the saccharated carbonate 
of iron. The use of boiling distilled water in the process is to avoid the action of 
the air contained in unboiled water. The washed precipitate is pressed so as to free 
it from water as far as possible, and then incorporated with the sugar in fine powder. 
The mode of treating the precipitate unnecessarily exposes it to the action of the 
air; and the late London method of incorporating it with the sugar immediately 
after washing, was on this account preferable. The final drying heat should not ex- 
ceed 54:5° C. (130° F.) (See Archiv d. Pharm., Jan. 1878; N. R., 1878, p. 116; 
1881, pp. 69, 285.) 

Properties. “A greenish gray powder, gradually oxidized by contact with air, 
odorless, having at first a sweetish, afterward a slightly ferruginous taste, and a neu- 
tral reaction. It is only partially soluble in water; but completely soluble, with 
copious evolution of carbonic acid. gas, in diluted hydrochloric acid, forming a clear, 
yellow liquid. This solution affords a blue precipitate with test-solution either of 
ferrocyanide or of ferricyanide of potassium, but should not be rendered more than 
slightly turbid by test-solution of chloride of barium (limit of sulphate). If 8 Gm. 
of the Saccharated Carbonate of Iron be dissolved in water with an excess of hydro- 
chloric acid, and the solution mixed with 33 C.c. of the volumetric solution of 
bichromate of potassium, the mixture should still afford a blue color or precipitate 
with test-solution of ferricyanide of potassium (presence of at least 15 per cent. of 
ferrous carbonate).” * U.S. 

Saccharated carbonate of iron is in small coherent lumps, usually of a grayish 
brown color, permanent in the air, having a sweet, styptic taste, and wholly and 
readily soluble in hydrochloric acid with brisk effervescence. According to the 
British Pharmacopeeia, it is a “ carbonate of iron (FeO,CO,), mixed with peroxide 
of iron and sugar, and forming at least 57 per cent. of the mixture.” The presence 
of sesquioxide of iron is a defect, which is avoided in Vallet’s ferruginous mass. 

Its solution in dilute hydrochloric acid is but slightly affected by ferrocyanide of 
potassium, showing the presence of the ferric salt in only small proportion, but 
yields a copious blue precipitate with the ferricyanide, proving the abundance of 
the ferrous compound. The same solution should give but a very slight precipitate 
with chloride of barium, evincing that very little sulphate either of iron or of soda 
has escaped the washing process. ‘‘ Twenty grains dissolved in excess of hydro- 
chloric acid, and diluted with water, continue to give a blue precipitate with red 
prussiate of potash until at least 330 grain-measures of the volumetric solution of 
bichromate of potash have been added.” Br. This test, like the present officinal 
one, determines the quantity of ferrous salt present, requiring the stated amount of 
the bichromate to convert it into the ferric chloride. 

Medical Properties. This preparation is an excellent chalybeate, possessing the 
advantages of having nearly all the iron in it in the ferrous state, and of being 
readily soluble in acids. Originally introduced into the officinal list by the Kdin- 
burgh College, it appeared for the first time in the Dublin and London Pharma- 


% Saccharated Oxide of Iron. Saccharum Ferrugineum, This is a combination of sugar and 
ferric oxide. It is soluble and of a pure sweet taste. According to the method of Siebert, to pre- 
pare it dissolve two parts of iron in twenty-four parts of nitric acid, sp. gr. 1:2; evaporate the 
filtrate to fifteen parts; when quite cool dissolve twelve parts of sugar in the filtrate, and add an 
excess of a solution of twelve parts of sugar in twelve parts of 20 per cent. water of ammonia. 
After setting aside for twenty-four hours, precipitate this with four or five times its volume of strong 
aleohol; collect the precipitate, partially dry with bibulous paper, intimately mix the moist mass 
with its own weight of powdered sugar, dry by a moderate heat. Itis a good antidote for arsenic. 
(A. J. P., xl. 324, 326. See also Neues Repertor. fiir Pharm., xviii. 36.) 
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copeeias of 1850 and 1851. It is undoubtedly more active than the subcarbonate 
of iron, and must be used in a smaller dose. It is, however, inferior to Vallet’s fer- 
ruginous mass, in the preparation of which the anti-oxidizing influence of saccha- 
rine matter is more fully applied. The dose of the saccharated carbonate of iron is 
from five to thirty grains (0°33 to 1:95 Gm.), given in the form of pill. 

Off. Prep. Pilula Ferri Carbonatis, Br. 


FERR:i CHLORIDUM. U.S. Chloride of Iron. [Ferrie Chloride.]_ 
Fez Cle 12H: 03 540°2, = (FER/RI GHLO/RI-DUM.) Fez Cl3. 12HO; 270-1. 

Ferrum Sesquichloratum, P.G.; Ferrum Muriaticum Oxydatum, Chloridum vel Chloruretum 

eae Ferri Perchloridum ; Ferric Chloride; Perchlorure de Fer, Chlorure ferrique, /’r.; Eisen- 

‘Tron, in the form of fine wire and cut into small pieces, fifteen parts [or two 
ounces av.]; Hydrochloric Acid, eghty-six parts [or nine and a half fluidounces] ; 
Nitric Acid, Distilled Water, each, a sufficient quantity. Put the Iron Wire into 
a flask capable of holding double the volume of the intended product, pour upon 
it fifty-four parts [or six fluidounces] of Hydrochloric Acid previously diluted with 
twenty-five parts [or three fluidounces] of Water, and let the mixture stand until 
effervescence ceases; then heat it to the boiling point, filter through paper, and, 
having rinsed the flask and Iron Wire with a little boiling Distilled Water, pass the 
rinsings through the filter. To the filtered liquid add twenty-seven parts [or three 
fluidounces] of Hydrochloric Acid, and pour the mixture slowly and gradually, ina 
stream, into eight parts [or six fluidrachms] of Nitric Acid, contained in a capa- 
cious porcelain vessel. After effervescence ceases, apply heat, by means of a sand- 
bath, until the liquid is free from nitrous odor; then test a small portion with 
freshly-prepared test-solution of ferricyanide of potassium. Should this reagent 
produce a blue color, add a little more Nitric Acid and evaporate off the excess. 
Then add the remaining jive parts [or half a fluidounce] of Hydrochloric Acid, 
and enough Distilled Water to make the whole weigh sixty parts [or eight ounces 
av.], and set this aside, covered with glass, uutil it forms a solid, crystalline mass. 
Lastly, break it into pieces, and keep the fragments in a glass-stoppered bottle, pro- 
tected from light.” US. 

This formula of the U.S. Pharmacopeia has been adopted with but little altera- 
tion from that of Wittstein. (Pract. Pharm. Chem., Darby's Transl., p.265.) When 
iron is heated with hydrochloric acid, water is decomposed, the hydrogen escapes with 
effervescence, and the oxygen uniting with the iron furms ferrous oxide, which reacts 
with the hydrochloric acid to form water and ferrous chloride.* The next step of 
the process is to convert the ferrous chloride into the ferric salt. This is effected 
by treating it with hydrochloric and nitric acids, and heating till red fumes no longer 
escape. The following reaction explains this: 6FeCl, + 2HNO, + 6HCl=3Fe, 
Cl, + 2NO-+ 4H,0. The solution is then evaporated, and, on cooling, concretes 
into a crystalline mass. The relative proportions of iron and the two acids are ad- 
justed very nearly to the production of these results. 

Properties. It is in fragments ofa crystalline structure, an orange-yellow color, 
inodorous, and of a strong chalybeate and styptic taste and an acid reaction. It is 
deliquescent, very soluble in water, and soluble also in alcohol and ether. “ On igni- 
tion the salt suffers partial decomposition. The dilute aqueous solution yields a 
brown-red precipitate with water of ammonia, a blue one with test-solution of fer- 
rocyanide of potassium, and a white one, insoluble in nitric acid, with test-solution 
of nitrate of silver. If the iron be completely precipitated from a solution of the 
salt by an excess of water of ammonia, the filtrate should not yield either a white 
or a dark colored precipitate with hydrosulphuric acid (zinc, copper), nor should it 


* The Paris Pharmaceutical Society have adopted the following preparations of ferrous chlo- 
mae, made by dissolving iron in hydrochloric acid, and evaporating the filtered solution rapidly to 
ryness. 
Syrup of Ferrous Chloride. Dissolve 5 grammes of dry ferrous chloride in 20 grammes of orange- 
flower water, and add.800 grammes syrup of gum and 175 grammes syrup of orange-flower. 
Pills of Ferrous Chloride. Dry ferrous chloride, powdered marshmallow-root, each 10 grammes,. 
mucilage sufficient. Make into 100 pills, which are to be silvered. 
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leave a fixed residue on evaporation and gentle ignition (fixed alkalies). On adding 
a clear crystal of ferrous sulphate to a cooled mixture of equal volumes of concen- 
trated sulphuric acid and a moderately dilute solution of the salt, the crystal should 
not become colored brown, nor should there be a brownish black zone developed 
around it (abs. of nitric acid). A few drops of a solution of the salt, added to 
freshly prepared test-solution of ferricyanide of potassium, should impart to the 
latter a pure greenish brown color without a trace of blue (abs. of ferrous salt). A 
one per cent. solution of the salt in Distilled Water, when boiled in a test-tube, 
should remain clear (abs. of oxychloride).” U. S. It contains a variable proportion 
of water according to the crystalline forms it is made to assume, having about 40 
per cent. or twelve mols. when in fine acicular crystals, and only 22 per cent. or five 
mols. when in the form of larger tables. (Brande and Taylor.) Its solution in 
water gives with ammonia a brown precipitate of ferric oxide, aud does not yield a 
blue one with ferricyanide of potassium, proving the absence of ferrous chloride.* 

The sesquichloride of iron is used almost exclusively in the form of tincture or 
liquor; and in reference to its effect and application we refer to the Zinctura Ferri 
Chloridi and Liquor Ferri Chioridi. It is kept in the solid state, because, when 
dissolved, it is apt to deposit ferric oxide (oxychloride of iron, Brurin du Buisson) 
in an insoluble condition, whereby an excess of acid is produced, which renders the 
preparation too irritant for many of the purposes for which it is used. (Squibb, WV. 
Y. Journ. of Med., 1860, p.170.) As a solid, it keeps indefinitely without change. 
When used, it may be dissolved in water in such proportions as may be required. 
Six, three, two, and one and a half-drachms to a fluidounce of water have been 
recommended ; the stronger solutions being used in the treatment of varices, the 
weaker for injection into aneurisms, and for application to bleeding surfaces, etc. 
Mr. J. Z. Lawrence, of England, has used it as a styptic in a semi-deliquesced state 
and found it extremely efficient. He keeps it in a bottle, in which it gradually de- 
liquesces ; and, while it is in this condition, he applies the thick liquid portion, by 
means of a brush of spun-glass, to the bleeding surface. He has employed it in 
arresting hemorrhage after excision of the tonsils, and from the deeper-seated gums. 
(Med. Times and Gaz., 1859, p. 219.) Chloride of iron has been employed inter- 
nally by Messrs. Jodin and Aubrun, of Paris, and with great asserted success, in the 
treatment of pseudo-membranous croup, in quantities varying, according to the 
severity of the disease and the age of the patient, from ninety grains to half an 
ounce (5:9-15:5 Gm.) in divided doses, in the twenty-four hours, and continued for 
three or four days. (Ann. de Thérap., 1861, p. 201.) 


FERRI CITRAS. U.S. Citrate of Iron. [Ferric Citrate. ] 
(FER'RI CI/TRAS.) 

Fe: (Cs Hs O7)2. 6H20 3 597°8. Fee 03, Ciz Hs On. 6HO; 298°9. 

Ferrum Citricum Oxydatum, P.G.; Citras Ferricus; Ferric Citrate, Z.; Citrate de Sesquioxyde 
de Fer, Citrate ferrique, /r.; Citronensaures Eisenoxyd, Kisencitrat, @. 

“Solution of Citrate of Iron, a convenient quantity. Evaporate the Solution, at a 
temperature not exceeding 60° C. (140° F.), to the consistence of syrup, and spread 
it on plates of glass, so that, when dry, the salt may be obtained in scales.” U.S. 

Properties. Citrate of iron is in “transparent, garnet-red scales, permanent In 
the air, odorless, having a very faint, ferruginous taste, and an acid reaction. Slowly 
but completely soluble in cold water, and readily so in boiling water; insoluble in 
alcohol. When strongly heated, the salt emits fumes having the odor of burnt 
sugar, and finally leaves a residue amounting to 26 per cent. of the original weight, 
which should not have an alkaline reaction (abs. of fixed alkalies). The aque- 
ous solution of the salt is not precipitated, but is rendered darker by water of am- 
monia. If heated with solution of potassa, it affords a brown-red precipitate, with- 
out evolving any vapor of ammonia. On adding test-solution of ferrocyanide of 


* Incompatibles with Ferrie Chloride. The following list is given (L’ Union Pharmaceutique, 
1872) by M. Bouilhon. Salts of silver; mercurous salts; alkalies, their carbonates and bicar- 
bonates; the arsenites and arseniates; borate of sodium; tannin and vegetable astringents; gums ; 
vegetable extracts and vegetable infusions; albumen; casein. 
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potassium to an aqueous solution of the salt, a bluish green color or precipitate 1s 
produced, which is increased and rendered dark blue by the subsequent addition of 
hydrochloric acid (difference from citrate of iron and ammonium). If a solution 
of the salt be deprived of its iron by boiling with an excess of solution of potassa, 
the concentrated and cooled filtrate precipitated with test-solution of chloride of 
calcium, and the new filtrate heated to boiling, a white, granular precipitate will be 
produced.” U.S. 

Medical Properties. Citrate of iron was introduced to the notice of the profes- 
sion, in 1831, by M. Béral, of Paris. It is a pleasant chalybeate, and is best given 
in solution. Prof. Procter found that a solution of this salt in distilled water, con- 
taining 240 erains in a fluidounce, keeps perfectly, and is very convenient for dis- 
pensing. It may be given in the dose of ten minims (0°6 C.c.), containing five 
grains (0°33 Gm.) of the salt, several times a day. (See Liquor Kerri Citratis.) 

Of. Prep. Ferri et Quininze Citras, U.S. 


FERRI ET AMMONII CITRAS. U.S., Br. Citrate of Iron and 
Ammonium. [Ammonio-Ferric Citrate. | 
(FER/RI ET AM-MO'NI-I CI/TRAS.) 

Ferri et Ammoniz Citras, Br.; Ferrum Citricum Ammoniatum, P.G.; Ferri Ammonio-Citras, 
Ferro-Ammonium Citricum ; Ammonio-Citrate of Iron, Soluble Citrate of Iron, H.; Citrate de Fer 
et d’Ammoniaque (de Fer ammoniacal), Citrate ferrique ammoniacal, Fr.; Citronensaures Hisen- 
oxyd-Ammonium (Ammoniak), G. 

“ Solution of Citrate of Iron, three parts [or one pint]; Water of Ammonia, one 
part [or seven fluidounces]. Mix the Solution of Citrate of Iron with the Water 
of Ammonia, evaporate the mixture, at a temperature not exceeding 60° C. (140° 
¥.), to the consistence of syrup, and spread it on plates of glass, so that, when 
dry, the salt may be obtained in scales. Keep the product in well-stopped bottles 
in a dark place.” U.S. 

“Take of Solution of Persulphate of Iron eight jluidounces ; Solution of Am- 
monia nineteen and a half fluidounces ; Citric Acid four ounces [avoirdupois | ;. 
Distilled Water a sufficiency. Mix fourteen fluidounces of the Solution of Am- 
monia with two pints [Imperial measure] of Distilled Water, and to this add grad- 
ually the Solution of Persulphate of Iron, previously diluted with two pints [Imp. 
meas.] of Distilled Water, stirring them constantly and briskly. Let the mixture 
stand for two hours, stirring it occasionally, then put it on a calico filter, and when 
the liquid has drained away, wash the precipitate with Distilled Water until that 
which passes through the filter ceases to give a precipitate with chloride of barium. 
Dissolve the Citric Acid in eight [fluidJounces of Distilled Water, and having ap- 
plied the heat of a water-bath, add the oxide of iron, previously well drained, and 
stir them together until the whole or nearly the whole of the oxide has dissolved. 
Let the solution cool, then add five and a half fluidounces of Solution of Ammonia. 
Filter through flannel, evaporate to the consistence of syrup and dry it in thin layers 
on flat porcelain or glass plates at a temperature not exceeding 100°. Remove the 
dry salt in flakes, and keep it in a stoppered bottle.” Br.* 

In the U.S. Pharmacopeeia, the process consists simply in evaporating a mixture 
of solution of citrate of iron and water of ammonia. In the British, ferric hydrate is 
first precipitated from a solution of the ferric sulphate, then digested at a boiling heat 
with a solution of citric acid, and lastly neutralized by ammonia. It has, however, 
been found by Dr. Squibb that a heat above 82-1° C. (180° F.) acts injuriously in 
the preparation of the citrate of iron; and the boiling heat directed in the British 
Pharmacopoeia of 1864 was, therefore, improper. (A. J. P., xxvii. 297.) This 
error has been corrected in the present Br. Pharmacopoeia, which directs that the 
salt should be dried at a heat not above 38° C. (100° F.). Inthe U.S. formula the 
citrate of iron is used already prepared, in the British it is prepared in the process. 
The direction as to the evaporation, at the close of the original British process, was 
not sufficiently explicit. The solution should be concentrated to a syrupy consist- 
ence, as ordered in the U.S. and existing British formulas, before being poured 


* For a formula for citrate of iron and bismuth, see P. J. Tr., 3d ser., v. 832- 
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out on porcelain or glass to dry; and it is important that the heat employed in the 
concentration should not exceed 60° C. (140° F.). 

Prof. J. U. Lloyd (NV. &., 1879, p. 323) states that it is usually difficult to adjust 
accurately the quantity of the ammonia in this process, and proposes to use a defi- 
nite quantity of a fixed salt, like citrate of ammonium, instead. His process will be 
found in the foot-note.* 

Of. Prep. Ferri et Strychninz Citras ; Liquor Ferri et Quinine Citratis; Vinum 
Ferri Citratis, U.S.; Vinum Ferri Citratis, Br. 

Properties, Ammonio-citrate of iron is more soluble than the citrate. It is in 
“transparent, garnet-red scales, deliquescent on exposure to damp air, odorless, having 
a saline, mildly ferruginous taste, and a neutral reaction. Readily and wholly soluble 
in water; insoluble in alcohol. When strongly heated, the salt emits fumes having 
the odor of burnt sugar, and finally leaves a residue amounting to about 25 per cent. 
of the original weight, which should not have an alkaline reaction (abs. of fixed 
alkalies). The aqueous solution of the salt is not precipitated, but is rendered 
darker by water of ammonia. If heated with solution of potassa, it affords a brown- 
red precipitate, and vapor of ammonia is evolved. On adding test-solution of ferro- 
eyanide of potassium to an aqueous solution of the salt, no blue color or precipitate 
is produced unless the solution is acidulated with hydrochloric acid (difference from 
citrate of iron). If a solution of the salt be deprived of its iron by boiling with 
an excess of solution of potassa, the concentrated and cooled filtrate precipitated 
with test-solution of chloride of calcium, and the new filtrate heated to boiling, a 
white, granular precipitate will be produced.” U.S. It is almost insoluble in alco- 
hol. It is neutral to test-paper (‘‘feebly reddens litmus paper,’ Jr.) ; an alkaline 
solution from which the iron has been thrown down, if acidulated with hydro- 
chloric acid in slight excess, does not yield a crystalline deposit, showing that the 
acid is not the tartaric. When incinerated in the air, it leaves not less than 27 per 
cent. of peroxide of iron, Br. Its precise chemical constitution is not determined ; 
but Méhn (Jahresb., 1873, p. 570), on evaporating a solution of ferrous citrate 
in ammonia to dryness, obtained a salt of the formula Fe,(NH,),.C,H,0,), + 3H,0. 
This salt is a pleasant chalybeate, in doses of five grains (0°33 Gm.). According 
to Dr. Paris, it may be mixed with the carbonated alkalies without decomposition, 
and given in a state of effervescence with citric acid. It should be prescribed when 
the citrate of iron is desired in solution, as it is not suited for administration in the 
form of pills, owing to the presence of ammonia, which renders it too soluble, and 
causes the pills to flatten after they have been made, and frequently to cohere in 
one solid mass. The officinal citrate of iron should always be used for pills, as it 
is more slowly dissolved. 


FERRI ET AMMONII SULPHAS. U.S. Sulphate of Iron and 


Ammonium. [Ammonio-Ferrie Sulphate. Ammonio-Ferric Alum. ] 


(FER/RI ET AM-MO'NI-I SUL/PHAS.) 
Fe: (NH4)2 (SO4)4. 24He O 5 963°8. Fee 03, 3803. NH4 0, SOs. 24HO; 481°9. 


Ferrum Sulfuricum Oxydatum Ammoniatum, P.G.; Ferrum Ammonio-Sulphuricum, Ferri Am- 
monio-Sulphas, Sulphas Ammonico-Ferricus ; Sulfate de Fer et d’Ammoniaque, Sulfate de Fer (fer- 
rique) ammoniacal, Alum de Fer ammoniacal, Fr.; Schwefelsaures Eisenoxyd-Ammonium, Ammo- 
niakalischer EHisenalaun, G. 


“ Sulphate of Iron and Ammonium should be kept in well-stopped bottles.” Gas! 
The present Pharmacopoeia does not give a process for preparing this salt ; that 


of U.S. P. 1870 will be found below.t+ 


* Prepare a solution of citrate of ammonium from citric acid 8 02. av., and ammonia water q. 8. 

Add the ammonia water to the citric acid until in slight excess, then evaporate the solution 
until it measures sixteen fluidounces. , ahi 

Then take of solution of tersulphate of iron 16 fluidounces; citric acid 4 ounces avoir. ; distilled 
water and ammonia water, each, a sufficient quantity ; solution of citrate of ammonium 95 fluidounces. 
Prepare hydrated oxide of iron from the solution of tersulphate of iron, Having drained it, place 
in an evaporating dish and add the citric acid, warm upon a steam or water-bath, and stir until 
the citric acid is dissolved, then add the solution of citrate of ammonium and stir until the hydrated 
oxide is dissolved, filter and evaporate to the consistence of thick syrup, and spread upon glass with 
a brush, and dry. The yield will be 4234 grains. 

{ Ferri et Ammonii Sulphas. “Take of Solution of Tersulphate of Iron two pints; Sulphate of 
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This is an ammonia iron-alum, in which the place of the aluminium oxide (alu- 
mina) is occupied by the ferric oxide. It is prepared by heating the solution of 
tersulphate of iron with sulphate of ammonium until the latter salt is dissolved, and 
then allowing the solution to cool. The two salts unite to form the sulphate of iron 
and ammonium, which, being insoluble in the amount of liquid employed, crystallizes 
when it cools. The process is based on that of Wm. Hodgson (A. J. P., 1856, 

. 305). 

ae Peters alum is in octohedral crystals, of a pale violet color, and sour 
astringent taste, slowly efflorescent on exposure, and having a slightly acid reaction. 
Soluble in three parts of water at 15° C. (59° F.), and in 0:8 part of boiling water ; 
insoluble in alcohol. When strongly heated, the crystals fuse, lose their water of 
crystallization, swell up, and finally leave a pale brown residue. The aqueous solu- 
tion of the salt yields a blue precipitate with test-solution of ferrocyanide of potas- 
sium. With solution of potassa it affords a brown-red precipitate, and if the mixture 
be heated, vapor of ammonia is evolved. With test-solution of chloride of barium 
it produces a white precipitate insoluble in hydrochloric acid. If all the iron be 
precipitated from a solution of the salt by heating with an excess of solution of 
potassa, the resulting filtrate, when mixed and heated with test solution of chloride 
of ammonium in excess, should not yield a white, gelatinous precipitate (abs. of 
aluminium).’’ U.S. According to H. Rose, the pure salt is white, and gives a 
colored solution with water, in consequence of the formation of a basic ferruginous 
salt. This decomposition is prevented by dissolving it in dilute sulphuric acid, when 
the solution is colorless. 

Instead of sulphate of ammonium, sulphate of potassium may be employed with 
the solution of tersulphate of iron, in which case a potassa iron-alum is produced, 
called potassio-ferric alum, which has all the properties, physical and remedial, of 
the ammonio-ferric salt ; and the two appear to have been indiscriminately used. 

The iron-alums were brought to the notice of the Pharmaceutical Society of 
London, in Dec. 1853, by Mr. Lindsley Blyth, as a new remedy, prescribed in St. 
Mary’s Hospital. Dr. Tyler Smith found them to be more astringent than common 
alum, and devoid of the stimulating effects of the other salts of iron. Ferric alum 
is certainly useful in passive leucorrhoeas, and its saturated solution has been strongly 
recommended as a styptic. The dose is from five to ten grains (0:°33-0°65 Gm.), 
to be repeated twice or three times a day. 


FERRI ET AMMONII TARTRAS., U.S. Tartrate of Iron and 


Ammonium. [Ammonio- Ferric Tartrate. | 
(FER/RI ET AM-MO'NI-I TAR’TRAS.) 

Ferri Ammonio-Tartras ; Ammonio-Tartrate of Iron; Tartrate de Fer et d’Ammoniaque, Tar- 
trate ferrique ammoniacal, F’r.; Weinsaures Kisenoxyd-Ammonium, G. 

“ Solution of Tersulphate of Iron, ninety parts [or thirteen fluidounces] ; Tartaric 
Acid, sixty parts [or twelve ounces av.]; Water of Ammonia, seventy-two parts 
[or fourteen and a half fluidounces]; Carbonate of Ammonium, Distilled Water, 
Water, each, a sufficient quantity. 'To the Water of Ammonia, previously diluted 
with one hundred and eighty parts [or two and a quarter pints] of cold Water, add, 
constantly stirring, the Solution of Tersulphate of Iron, previously diluted with 
nine hundred parts [or ten pints] of cold Water. Pour the whole on a wet muslin 
strainer, allow the precipitate to drain, then return it to the vessel and mix it inti- 
mately with one thousand parts [or twelve pints] of cold Water. Again drain it 
on the strainer and repeat the operation once, or oftener, until the washings cause 
but a slight cloudiness with test-solution of chloride of barium. Then allow the 
precipitate to drain completely. Dissolve one half of the Tartarie Acid in one hun- 
dred and thirty parts [or one and a half pints] of Distilled Water, neutralize the 
solution exactly with Carbonate of Ammonium, then add the other half of the Tar- 


Ammonium four troyounces and a half. Heat the Solution of Tersulphate of Iron to the boiling 
point, add the Sulphate of Ammonium, stirring until it is dissolved, and set the liquid aside to 
crystallize, Wash the crystals quickly with very cold water, wrap them in bibulous paper, and dry 
them in the open air.” U.S. 1870. 
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taric Acid and dissolve by the application of a gentle heat. Then, while continuing 
the heat, which should not exceed 60° C. (140° F.), add the magma of hydrated 
oxide of iron, in small portions at a time, until it is no longer dissolved. Filter the 
solution, evaporate it, at the before-mentioned temperature, to the consistence of 
syrup, and spread it on plates of glass, so that, when dry, the salt may be obtained 
in seales. Keep the product in well-stopped bottles, in a dark place.” U.S. 

This process does not differ essentially from that of Prof. Procter. (A.J. P.,1841, 
p. 276.) Tartrate of ammonium is prepared, which is converted into bitartrate by 
the addition of tartaric acid; and the excess of acid is then combined with hydrated 
oxide of iron freshly prepared from the officinal solution of the tersulphate. A 
double salt of tartrate of ammonium and iron is thus made in solution, which is ob- 
tained by filtering and concentrating the solution. The salt, theoretically, must be 
considered as consisting of one mol. of tartaric acid and two mol. of base, one con- 
sisting of ammonia and the other of ferric oxide, 2(/FeO)NH,,C,H,0,.3H,O. It 
is hardly probable that the salt has exactly this chemical composition, as the scaled 
salts cannot be said to be definite compounds. 

This salt is in “transparent scales varying in color from garnet-red to yellowish 
brown, only slightly deliquescent, without odor, having a sweetish and slightly fer- 
ruginous taste, and a neutral reaction. Very soluble in water, but insoluble in alco- 
hol. When strongly heated, the salt emits fumes having the odor of burnt sugar, 
and finally leaves a residue amounting to about 25 per cent. of the original weight, 
which should not have an alkaline reaction (abs. of fixed alkalies). The aqueous 
solution of the salt is not precipitated, but is rendered darker by water of ammonia. 
If heated with solution of potassa, it yields a brown-red precipitate, and vapor of 
ammonia is evolved. On adding test-solution of ferrocyanide of potassium to an 
aqueous solution of the salt, no blue color or precipitate is produced unless the solu- 
tion is acidulated with hydrochloric acid. If a solution of the salt be deprived of 
iron, by boiling with an excess of solution of soda, the concentrated and cooled 
filtrate, when supersaturated with acetic acid, affords a white, crystalline precipi- 
tate.” U.S. 

It is a mild chalybeate, and may be given in a dose of from ten to thirty grains 
(0:65-1:95 Gm.). 


FERRI ET POTASSIT TARTRAS. U.S., Br. Tartrate of Iron and 


Potassium. [Potassio-Ferric Tartrate. | 
(FER/RI ET PQ-TAS’SI-I TAR’TRAS.) 

Ferrum Tartaratum, Br.; Tartarated Iron; Tartarus Ferratus, P. G.; Ferri Potassio-Tartras, 
Ferrum Tartarizatum, Tartras Ferrico-Potassicus, s. Potassico-Ferricus, s. Ferrico-Kalicus; Ferro- 
Tartrate of Potassium ; Tartrate de Fer et de Potasse, Tartrate ferrico-potassique, Tartare chalybé, 
Tartre martial, /r.; Weinsaures Eisenoxyd-Kali, Eisenweinstein, @. 

“Solution of Tersulphate of Iron, twelve parts [or thirteen fluidounces] ; Bitar- 
trate of Potassium, four parts [or six ounces av.]; Distilled Water, thirty-two 
parts [or three pints]; Water of Ammonia, Water, each, a sufficient quantity. To 
ten parts [or fifteen fluidounces] of Water of Ammonia, diluted with twenty parts 
[or two pints] of cold Water, add, constantly stirring, the Solution of Tersulphate 
of Iron, previously diluted with one hundred parts [or nine pints] of cold Water. 
Pour the whole on a wet muslin strainer, allow the precipitate to drain, then return 
it to the vessel and mix it intimately with one hundred and twenty parts [or eleven 
pints] of cold Water. Again drain it on the strainer, and repeat the operation once, 
or oftener, until the washings produce but a slight cloudiness with test-solution of 
chloride of barium. Put the drained precipitate into a stone-ware or pcrcelain 
vessel, add to it thirty-two parts [or three pints] of Distilled Water, heat the mix- 
ture, on a water-bath, to a temperature not exceeding 60° C. (140° F.), add the 
Bitartrate of Potassium, and stir until the hydrated oxide of iron is dissolved. 
Filter while hot, and let the filtrate stand in a cool, dark place for twenty-four hours ; 
then stir it well with a porcelain or glass spatula, so that the precipitate which has 
formed in it may be thoroughly incorporated with the liquid. Now add, very 
cautiously, just enough “Vater of Ammonia to dissolve the precipitate, evaporate 
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the solution, in a porcelain vessel, to the consistence of thick syrup, and spread it 
on plates of glass, so that, when dry, the salt may be obtained in scales. Keep the 
product in well-stopped bottles, in a dark place.” U.S. 

“Take of Solution of Persulphate of Iron jive and a half fluidounces [Impe- 
rial measure]; Solution of Ammonia ten fluidounces [Imp. meas.]; Acid Tartrate 
of Potash, in powder, two ounces [avoirdupois]; Distilled Water a sufficiency. Mix 
the Solution of Ammonia with three pints [Imp. meas.] of Distilled Water, and to 
this add gradually the Solution of Persulphate of Iron previously diluted with two — 
pints [Imp. meas.] of Distilled Water, stirring constantly and briskly. Let the 
mixture stand for two hours, stirring it occasionally, then put it on a calico filter, 
and, when the liquid has drained away, wash the precipitate with Distilled Water 
until that which passes through the filter ceases to give a precipitate with chloride 
of barium. Mix the washed and drained precipitate intimately with the Acid Tar- 
trate of Potash in a porcelain dish, and let the mixture stand for twenty-four hours ; 
then, having applied a gentle heat, not exceeding 140°, add gradually a pint [Imp. 
meas.] of Distilled Water, and stir constantly until nothing more will dissolve. 
Filter ; evaporate at a temperature not exceeding 140° to the consistence of syrup, 
and dry it in thin layers on flat porcelain or glass plates in a drying closet at 120°. 
Remove the dry salt in flakes and keep it in stoppered bottles.” Br. 

The object of these processes is to combine the excess of acid in the bitartrate of 
potassium with oxide of iron. In both, the plan of Soubeiran in the main is adopted ; 
namely, that of dissolving the moist hydrated oxide to saturation in a mixture of 
the bitartrate and water, aided by a moderate heat. The oxide is obtained from the 
solution of tersulphate of iron, which is precipitated by ammonia. Potassa, which 
was used in the former British process, is not a good precipitant ; because the alkali 
adheres obstinately to the precipitated oxide, and cannot be completely separated 
even by repeated washings. The oxide should be gradually added to the bitartrate 
and water, heated to 60° C. (140° F.), as recommended by Soubeiran, at which 
temperature the oxide dissolves more readily and in larger quantity than when a 
higher temperature is employed. Besides, in the latter case, a portion of the ferric 
oxide is converted into ferrous oxide. (Gmelin’s Handbook, x. 315.) In the U.S. 
process the addition of water of ammonia to the cooled filtrate dissolves the precip- 
itated insoluble ferric tartrate, and is in accordance with the recommendation of 
Prof. J. U. Lloyd (WV. &., 1879, p. 324), who asserts that this modification renders 
the salt more soluble without interfering with its stability. G.H. Chas. Klie sug- 
gested this improvement in A.J. P., 1876, p. 179. (See also NV. #., 1878, p. 21.) 
In both formulas, the liquid is poured out on a plane surface, so as to dry in scales. 
When duly carried into effect, they yield a product at all times identical, and having 
all the required qualities of the salt.* 


%* Another method of preparing this salt. M. Roger, having found the tartrate of iron and potas- 
sium, as existing in the shops of Paris, a very variable salt, seldom presenting perfect identity of 
composition in any two specimens, and ascribing this result to the imperfection of the prevalent 
mode of preparing it, which requires a large amount of water, and consequently a prolonged evap- 
oration, resulting in the reduction of the oxide, and the production of a yellowish insoluble fer- 
rous salt, and which is attended besides with various other inconveniences, proposes the following 
method, which he conceives to be free from these objections, and to present in all instances an 
identical product. The newly-proposed method consists in causing, as a first step, strongly hy- 
drated oxide of iron to be dissolved in tartaric acid to complete saturation, for which purpose the 
water of hydration of the oxide is sufficient at a temperature of 38° C. to 49° ©. (100° to 120° F.). 
The solution takes place completely and quickly; and the point of saturation is known when the 
liquid, at first clear, becomes turbid, thickens, and at last concretes in the form of a jelly. No 
more of the oxide, which isin slight excess, is now to beadded. Upon this jelly is to be poured, little 
by little, a very concentrated solution of pure carbonate of potassium, of which the quantity to be 
used should be the proper molecular weight to correspond with that of the tartaric acid employed. 
But this precision as to the quantity of the carbonate is not absolutely necessary ; as the cessation 
of effervescence is a sufficient criterion of saturation. Should, however, the solution, upon testing 
it, be found slightly acid, the solution of carbonate of potassium should be cautiously added till 
the liquid becomes slightly alkaline. The vessel is then to be removed from the water-bath, and 
the whole allowed to cool. Twelve hours afterwards, the liquid is decanted, filtered, and evapo- 
rated by means of a water-bath, with constant agitation, to a syrupy consistence. It is then to be 
spread by means of a brush, in thin layers, on plates of glass, which are to be placed in the drying 
room. The salt is thus obtained in beautiful spangles, of a deep garnet-red. Or it may be dried 
in moulds of tinned iron with’a large surface; but in this case, instead of scales, it forms little 
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The late Dr. Ure proposed the tartrate of iron for medical use. He made it by 
acting on clean iron filings, or bits of iron wire, with a solution of tartaric acid. It 
isa pulverulent salt, insoluble in water, and possessing a mild chalybeate taste. 

Properties. ‘Tartrate of iron and potassium, as obtained by the above formulas, 
is in “ transparert, garnet-red scales, only slightly deliquescent, without odor, hav- 
ing a sweetish, slightly ferruginous taste, and a neutral reaction. Very soluble in 
water, but insoluble in alcohol [“ sparingly soluble in spirit,” Br.]. When strongly 
heated, the salt emits fumes having the odor of burnt sugar, and finally leaves a 
dark brown residue, having a strongly alkaline reaction and effervescing with acids. 
The aqueous solution of the salt is not precipitated, but is rendered darker by water 
of ammonia. If heated with solution of potassa, it affords a brown-red precipitate, 
and aslight odor of ammonia is evolved. On adding test-solution of ferrocyanide of 
potassium to an aqueous solution of the salt, no blue color or precipitate is produced, 
unless the solution is acidulated with hydrochloric acid. If a solution of the salt 
be deprived of its iron by boiling with an excess of solution of soda, the concentrated 
and cooled filtrate, when supersaturated with acetic acid, will afford a white, crystal- 
line precipitate.” U.S. It has a sweetish slightly chalybeate taste. Its solution 
does not change the color of litmus, and at common temperatures is not precipitated 
by potassa, soda, or ammonia. In boiling solution, soda precipitates oxide of iron, 
without evolution of ammonia; and the filtered solution, acidulated with hydro- 
chlorie acid, deposits a crystalline substance when it cools; the latter test showing 
the presence of tartrate of potassium, the former that of the sesquioxide of iron 
without ammonia, and both together the character of the salt. According to the view 
of its nature taken in the U.S. Pharmacopoeia, it is a double salt, consisting of one 
mol. of tartrate of iron and one of tartrate of potassium (I'e,(C,H,O,), + K,C,H, 
O,+ H,O). “ By incinerating 50 grains at a red heat, washing what is left with 
distilled water, and again incinerating, a residue of peroxide is obtained, weighing 
15 grains.” (Br.) The salt is incompatible with astringent vegetable infusions, 
which give rise to a dark-colored precipitate. 

Medical Properties. Tartrate of iron and potassium is an agreeable chalybeate, 
and is preferred by M. Mialhe, who conceives that it is more readily absorbed than 
any other ferruginous preparation. It is also well borne by the stomach, whether 
taken fasting, or with the food. From its slight taste and ready solubility, it is one 
of the best ferruginous preparations for children. The dose for an adult is from ten 
grains to half a drachm (0:65-1:95 Gm.), given preferably in solution. 


FERRI ET QUININZ CITRAS. U.S. Citrate of Iron and 
Quinine. 
(FER'/RI ET QUI-NI/NZ Cl'/TRAS—kwe-ni'né.) 

Ferri et Quinie Citras, Br., also U. S. 1870; Citrate of Iron and Quinia; Citrate de Fer et de 
Quinine, Fr.; Chininum Ferro-Citricum, P. G.; Citronensaures Eisen-Chinin, G. 

“ Citrate of Iron, eighty-eight parts [or twenty-two ounces av.]; Quinine, dried 
at 100° ©. (212° F.), until it ceases to lose weight, twelve parts [or three ounces 
av.]; Distilled Water, a sufficient quantity, To make one hundred parts [or about 
twenty-five ounces av.]. Dissolve the Citrate of Iron in one hundred and sixty 
parts [or thirty-eight fluidounces] of Distilled Water, by heating on a water-bath, 
at a temperature not exceeding 60° C. (140° F.). To this solution add the Quinine 
and stir constantly until it is dissolved. Lastly, evaporate the solution, at a tem- 
perature not exceeding 60° ©. (140° F.), to the consistence of syrup, and spread 
it on plates of glass, so that, when dry, the salt may be obtained in scales. Keep 
the product in well-stopped bottles, in a dark place.” U.S. 

“Take of Solution of Persulphate of Iron four and a half fluidounces ; Sulphate 
of Quinia one ounce [avoirdupois] ; Diluted Sulphuric Acid twelve fluidrachms {In- 
perial measure] ; Citric Acid three ounces [avoird.] ; Solution of Ammonia, Distilled 
black masses not unlike jet. Thus prepared, it always presents the same composition, dissolves 
in water without residue, and, besides, is little disposed to deliquescence, so that it may be readily 
employed in pills. The solution, however, is slow in forming, as the salt at first agglomerates at 


the bottom of the vessel; but in half an hour it is complete, and may be kept long unchanged. 
(Journ. de Pharm., Juin, 1861, p. 401.) 
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Water, of each, a sufficiency. Mix eight fluidounces [Imp. meas.] of the Solution 
of Ammonia with two pints [Imp. meas.] of Distilled Water, and to this add the 
solution of Persulphate of Iron previously diluted with two pints of Distilled Water, 
stirring them constantly and briskly. Let the mixture stand for two hours, stirring 
it occasionally, then put it on a calico filter, and, when the liquid has drained away, 
wash the precipitate with Distilled Water until that which passes through the filter 
ceases to give a precipitate with chloride of barium. 

““ Mix the Sulphate of Quinia with eight [fluid]ounces of Distilled Water, add the 
Diluted Sulphuric Acid, and when the salt is dissolved precipitate the quinia with a 
slight excess of Solution of Ammonia. Collect the precipitate on a filter, and wash 
it with a pint and a half of Distilled Water. 

“ Dissolve the Citric Acid in five [fluid]Jounces of Distilled Water, and, having 
applied the heat of a water-bath, add the oxide of iron previously well drained ; stir 
them together, and, when the oxide has dissolved, add the precipitated quinia, con- 
tinuing the agitation until this also has dissolved. Let the solution cool, then add in 
small quantities at a time twelve fluidrachms of Solution of Ammonia diluted with 
two fluidounces of Distilled Water, stirring the solution briskly, and allowing the 
quinia which separates with each addition of ammonia to dissolve before the next 
addition is made. Filter the solution, evaporate it to the consistence of a thin 
syrup, then dry it in thin layers on flat porcelain or glass plates at a temperature of 
100°. Remove the dry salt in flakes, and keep it in a stoppered bottle.” Br. 

The present process differs in several particulars from that formerly officinal; the 
solution of citrate of iron has been replaced by a definite weight of citrate of iron, 
and, instead of using freshly precipitated quinine, the moisture is driven off entirely, 
and the perfectly dry alkaloid is used. ‘There has been very little gain in saving 
time by the change, because of the slow solubility both of the citrate of iron and 
quinine, and this is particularly so if the temperature is strictly adhered to. The 
officinal citrate of iron and quinine has never been very largely used, because of its 
slow solubility, the manufacturers supplying a salt which is readily soluble, due to 
the presence of ammonia. By the introduction of a solution of citrate of iron and 
quinine (see Liquor Ferri et Quinine Citratis) the salt is now furnished in a very 
convenient liquid form for use in solutions, whilst the above comparatively insoluble 
salt is retained for use in pills, for which it is much better adapted than the soluble 
salt of the manufacturers. 

The British process of 1864 was more complicated. First, a mixture of ferrous 
and ferric oxides was obtained by precipitating a mixture of the sesquisulphate and 
sulphate in solution by means of soda. Secondly, the mixed oxides thus obtained 
were digested with a solution of citric acid, so as to produce a citrate in solution. 
Thirdly, sulphate of quinine, dissolved by means of dilute hydrochloric acid, was 
precipitated by chloride of barium so as to separate the sulphuric acid, and from the 
solution of the hydrochlorate of quinine remaining, the quinine was thrown down 
by ammonia. Lastly, the quinine thus procured was digested with the solution of 
citrate of iron, and the resulting citrate of iron and quinine was obtained by evap- 
oration. This process has been much altered, and, we think, amended, in the pres- 
ent Pharmacopeia. Indeed, M. Fleurot, after trying the former process, came 
to the conclusion that it was fallacious. (P.J. 7’r., 1864, p.21.) He has proposed 
a formula of his own, which appears to have served as the basis of the amended 
British process, especially in reference to the addition of ammonia to the solution 
of the oxide of iron and the quinine to the citric acid. (Journ. de Pharm., 4e sér., 
i. 443.) The use of the two sulphates of iron was abandoned, and only the solu- 
tion of the persulphate retained. From this the freshly precipitated hydrate of 
iron is obtained by precipitation with ammonia. The next step is to separate qui- 
nine from the sulphate, by simply dissolving the salt in water with the aid of sul- 
phuric acid, and then precipitating by ammonia. Thirdly, the hydrate and quinine 
are dissolved successively, aided by the heat of a water-bath, in solution of citric acid, 
whereby a citrate of iron and of quinine is obtained. The ammonia is added in or- 
der to render the citrate of iron and quinine more soluble by the agency of a portion 
of citrate of ammonium. It is important that the ammonia should not be added in 
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excess; on the contrary, the solution should retain a slight acid reaction. ( FVewrot.) 
After evaporation, the salt is dried, as in the other process, on glass or porcelain, so 
as to be obtained in thin scales. 

The U. S. and Br. preparations are essentially different; both consist of citric 
acid, ferric oxide, and quinine; the British, however, containing the important addi- 
tion of citrate of ammonium. No analysis of either salt has been made that deter- 
mines precisely its chemical composition. Both are undoubtedly mere mixtures of 
the citrates of iron and quinine, the British containing citrate of ammonium. 

The characters of the U.S. salt, as given in the Pharmacopozia, are the following. 
«Transparent, thin scales, varying in color from reddish brown to yellowish brown, 
slowly deliquescent on exposure to air, odorless, having a bitter and mildly ferrugi- 
nous taste, and a slightly acid reaction. Slowly but wholly soluble in cold water, 
more readily so in hot water, and but slightly soluble in alcohol. When strongly 
heated, the salt emits fumes having the odor of burnt sugar, and finally leaves a 
residue which should not have an alkaline reaction (abs. of fixed alkalies). On 
supersaturating the aqueous solution of the salt with a slight excess of water of 
ammonia, the color of the liquid is deepened and a white, curdy precipitate is thrown 
down, which is soluble in ether and answers to the reactions of quinine. (See 
Quinina.) A small portion of the filtrate, when mixed with test-solution of ferro- 
cyanide of potassium, does not produce a blue color or precipitate unless it is acidu- 
lated with hydrochloric acid. If another portion of the filtrate be deprived of its 
iron by boiling with an excess of potassa, the concentrated and cooled filtrate pre- 
cipitated by test-solution of chloride of calcium, and the new filtrate heated to boil- 
ing, a white, granular precipitate will be produced. On heating the solution of the 
salt with potassa, no vapor of ammonia should be evolved. The salt contains 12 per 
cent. of dry quinine. It may be assayed as follows: Dissolve 4 Gm. of the scales 
in 30 C.c. of water, in a capsule, with the aid of heat. Cool, and transfer the solu- 
tion to a glass separator, rinsing the capsule; add an aqueous solution of 0:5 Gm. 
of tartaric acid, and then solution of soda in decided excess. Extract the alkaloid 
by agitating the mixture with four successive portions of chloroform, each of 15 
C.c. Separate the chloroformic layers, mix them, evaporate them in a weighed 
capsule, on a water-bath, and dry the residue at a temperature of 100° C. (212° F.). 
It should weigh 0-48 Gm.” U.S. 

Amorphous quinine or chinoidine is sometimes substituted for the crystallizable 
alkaloid. Dr. de Vrij proposes a method of detecting this fraud, which depends 
upon the fact that oxalic acid forms with crystallizable quinine, in a chloroformic 
solution, white crystals of oxalate of quinine without discoloration. (See WV. &., 
1881, p. 10.) 3 

The British citrate is described as in thin scales of a greenish golden-yellow color, 
of a bitter and chalybeate taste, somewhat deliquescent (which does not seem to be 
the case with our officinal salt), and entirely soluble in cold water. ‘“ The solution is 
very slightly acid, and is precipitated reddish brown by solution of soda, white by 
solution of ammonia, blue by the red and yellow prussiates* of potash, and grayish 
black by tannic acid.” Br. The following additional tests are given in the Br. 
Pharmacopeia. ‘“ When burned with exposure to air, it leaves a residue which 
when moistened with water is not alkaline to test paper [oxide of iron]. Fifty 
grains, dissolved in a fluidounce of water, and treated with a slight excess of ammo- 
nia, give a white precipitate [quinine] which, when collected on a filter and dried, 
weichs 8 grains. The precipitate is almost entirely soluble in pure ether [showing the 
absence of cinchonine and quinidine] and when burned leaves but a minute residue.” 
Br. Mr. Umney states (P. J. Tr., 3d ser., iv.) that the salt prepared according to 
the British formula will not stand this test, and that fifty grains of it will not yield 
more than 7°1 grains of quinine. When dissolved by the aid of an acid, it forms 
a solution which, decolorized by a little purified animal charcoal, turns the plane 
of polarization strongly to the left; a character of quinine; cinchonine turning it 

* Has not this test been retained by inadvertence, from the former British Pharmacopeia? It 


indicates the presence of both ferrous and ferric salts, which was true of the preparation of 1864, 
but is not so of the present, which contains only the ferric oxide. 
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to the right. (Squtre.) The salt is said to be sometimes adulterated by cinchonine, 
which would be at once detected by the test of solubility in ether and the effect on 
polarized light, above given. Oscar Zinn (A. J. P., 1877, p. 550) examined six 
commercial samples, two of which contained no quinine, but cinchonine. H. G. 
Drueding found three out of six samples deficient in quinine. As it occurs in the 
British market, it is of exceedingly variable composition, containing, according to 
Mr. J. C. Braithwaite, who examined 35 different specimens, a proportion of quinine 
varying from 1:5 to 17 per cent. (P. J. Tr., 1868, p. 157.) The proportion of 
alkaloid appears to be usually below the standard. (A. W. Gerrard, Zbid., March, © 
1873, p. 763.) According to Mr. C. H. Wood (Jbid., 2d ser., x. 644), this salt 
undergoes a rapid change of composition when exposed to the direct rays of the sun, 
The new officinal process of assay will doubtless bring to light all shortcomings. 

Citrate of iron and quinine combines the virtues of its two bases, and may be 
given in all cases in which they are jointly indicated, preferably in pill form. The 
dose, as a tonic, is five or six grains (0°33-0°4 Gm.), containing about a grain 
(0-065 Gm.) of quinine, three or four times a day. This dose may be increased, 
if deemed advisable. (See Liquor Ferri et Quinine Citratis.) 


FERRI ET STRYCHNINZE CITRAS. U.S. Citrate of Iron and 
Strychnine. 
(FER/RI ET STRYCH-NI/NZ# Cl'TRAS.) 

Ferri et Strychnie Citras, U.S. 1870; Citrate de Fer et de Strychnine, F.; Citronensaures 
Hisen-Strychnin, G. 

“Citrate of Iron and Ammonium, ninety-eight parts [or four hundred and ninety 
grains]; Strychnine, one part [or five grains]; Citric Acid, one part [or five grains]; 
Distilled Water, one hundred and twenty parts [or eleven fluidrachms], To make 
one hundred parts. Dissolve the Citrate of Iron and Ammonium in one hundred 
parts [or nine fluidrachms] of Distilled Water, and the Strychnine, together with 
the Citric Acid, in twenty parts [or two fluidrachms] of Distilled Water. Mix the 
two solutions, evaporate the mixture, by means of a water-bath, at a temperature 
not exceeding 60° C. (140° F-.), to the consistence of syrup, and spread it on plates 
of glass, so that, when dry, the salt may be obtained in scales. Keep the product 
in well-stopped bottles, in a dark place.” U.S. 

Citrate of iron and strychnine, although long used in medicine, was first recognized 
in 1870. The present formula does not differ essentially from that of 1870. 

Properties. ‘Transparent, garnet-red scales, deliquescent on exposure to air, 
odorless, having a bitter and slightly ferruginous taste, and a slightly acid reaction. 
Readily and wholly soluble in water, and but slightly soluble in alcohol. When 
strongly heated, the salt emits fumes having the odor of burnt sugar, and finally 
leaves a residue which should not have an alkaline reaction (fixed alkalies). On 
heating the aqueous solution of the salt with solution of potassa, a brown-red pre- 
cipitate is produced and vapor of ammonia is evolved. If 1 Gm. of the salt be dis- 
solved in 4 C.c. of water, in a small test-tube, then 1 C.c. of solution of potassa 
added, and the mixture shaken with 2 C.c. of chloroform, the residue left on evap- 
orating the chloroform will answer to the reactions of strychnine. (See Strychnina.) 
On adding test-solution of ferrocyanide of potassium to a dilute aqueous solution of 
the salt, no blue color or precipitate is produced unless the solution is acidulated 
with hydrochloric acid. Ifa solution of the salt be deprived of its iron by boiling 
with an excess of solution of potassa, the concentrated and cooled filtrate precipitated 
with test-solution of chloride of calcium, and the new filtrate heated to boiling, a 
white, granular precipitate will be produced.” U.S. 

Medical Properties. It is an efficient tonic, but has no advantages over the 
two active substances it contains when given conjointly in an uncombined state, and 
has the great disadvantage that the dose of one principle cannot be varied indepen- 
dently of that of the other. It occurs in beautiful red scales, of an intensely bitter, 
scarcely ferruginous taste, and is very soluble in water. It contains one per cent. 
of strychnine, there being in five grains one-twentieth of a grain of the alkaloid. 
The dose is three to five grains (0°-20-0°33 Gm.) in pill or solution. 
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FERRI HYPOPHOSPHIS. U.S. Hypophosphite of Iron. [Ferrie 
LTypophosphite. | 

Fe, (Hz PO2)65 501°8. (FER/RI HY-PO-PHOS/PHIS.) Feo 03 (2HO, PO)3; 250-9. 

Ferrum Hypophosphorosum, Hypophosphis Ferricus ; Hypophosphite de Fer, /r.; Unterphos- 
phorigsaures Hisenoxyd, @. 

This is among the hypophosphites brought into notice in consequence of their 
recommendation by Dr. Churchill in the treatment of phthisis, in which they were 
thought to be useful by the introduction of phosphorus into the system. This par- 
ticular salt may be considered preferable to others, when a marked condition of anzemia 
indicates a deficiency of iron in the tissues. It may be made by the action of hypo- 
phosphorous acid on carbonate of iron formed by precipitation from the sulphate ; 
but as some difficulty has been found in obtaining this acid perfectly pure, Mr. C. H. 
Wood, of London, prefers the plan of double decomposition. He proposes that 
sulphate of iron and hypophosphite of calcium be made to react on each other in 
molecular proportions, represented by 480 grains of crystallized sulphate of iron and 
326 grains of commercial hypophosphite ; in the latter an allowance of 10 per cent. 
being made for impurities ordinarily found in that salt. These quantities will yield 
320 grains of the hypophosphite of iron ; and the reaction will be represented by the 
following formula: Ca(H,PO,), + FeSO, = CaSO, + Fe(H,PO,),. Sulphate of 
ealcium is precipitated, and ferrous hypophosphite is held in solution. (P. J. Tr., 
1868, p. 342.) In this condition the salt isa ferrous compound ; but on evaporation 
the ferrous salt becomes ferric, and acquires the properties as detailed in the Pharma- 
copeeia. Of this the following description is given in the late edition of that work. 

Properties. ‘A white or grayish white powder, permanent in the air, odorless 
and nearly tasteless, only slightly soluble in water, more readily so in presence of 
hypophosphorous acid, freely soluble in hydrochloric acid or in solution of citrate 
of sodium, forming with the latter a green solution. When strongly heated ina 
dry test-tube, the salt evolves a spontaneously inflammable gas (phosphoretted hy- 
drogen), and, on ignition, leaves behind ferric pyrophosphate. ‘The salt is readily 
oxidized by nitric acid or other oxidizing agents. It should be completely soluble 
in acetic acid (abs. of ferric phosphate). This solution, when mixed with test- 
solution of oxalate of ammonium, should not afford a white precipitate soluble in 
hydrochloric acid (abs. of calcium).” U.S. 

This salt may be given in states of system where deficient powers of the cerebral 
centres are attended with an anzemic state of the blood. The phosphorus is supposed 
to serve as a nutrient to the brain, and the iron supplies red corpuscles to the circu- 
lation. It may be given in pill or powder in the dose of from five to ten grains ; 
but a more eligible form, and one generally preferred, is that of syrup. 

Syrup of hypophosphite of iron may be prepared by simply adding syrup to the 
solution of the hypophosphite, remaining after the separation of the sulphate of cal- 
cium, in the process of Mr. Wood above given. If two and a half ounces of water 
are used in the process, and the paste resulting from the precipitation of the sul- 
phate of calcium be pressed out, the remaining liquid, after filtration, will form with 
seven times its volume of syrup a liquid containing two grains of the hypophos- 
phite in a fluidrachm. (P. J. 7r., April, 1868.) But in this form, if the syrup be 
not thoroughly enclosed, it quickly absorbs oxygen, and in a few hours begins to 
exhibit the formation of a precipitate, rendering it in a short time unfit for use. A 
little phosphoric or citric acid added to the syrup will obviate this result; but it is 
better perhaps at once to form a syrup from materials which will not be liable to 
this objection. Mr. Wood employs the following process. ‘Take of granulated 
sulphate of iron 480 ers., hypophosphite of lime 326 grs., diluted phosphoric acid 
fZi, water f3iss, syrup q.s. Dissolve, without heat, the sulphate of iron in the 
phosphoric acid, previously mixed with the water. Rub the hypophosphite to fine 
powder, and pour on it the solution of the sulphate. Triturate together for two or 
three minutes, then pour the mixture on a piece of damp calico, and squeeze out the 
liquid with the hands. Filter this solution, and add to it seven times its volume of 
strong syrup. ‘The resulting syrup will contain two grains of the hypophosphite of 
iron in each fluidrachm.” The dose may be from 2 to 6 fluidrachms (7-5-2250 C.c.). 
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FERRI IODIDUM. Br. Iodide of Iron. [Ferrous Jodide. | 
(FER/RI 1-0D'I-DUM.) 

Ferrum Iodatum, P.G@.; Iodure de Fer, Fr.; Hisenjodur, Jodeisen, G. 

“Take of Fine Iron Wire one ounce and a half [avoirdupois]; Iodine three 
ounces [avoird.]; Distilled Water fifteen fluidounces. Put the Iodide, Iron, and 
twelve [fluid ounces of the Water into a flask, and, having heated the mixture gently 
for about ten minutes, raise the heat and boil until the froth becomes white. Pass 
the solution as quickly as possible through a wetted calico filter into a dish of pol- 
ished iron, washing the filter with the remainder of the Water, and boil down until a 
drop of the solution taken out on the end of an iron wire solidifies on cooling. The 
liquid should now be poured out on a porcelain dish, and, as soon as it has solidified, 
should be broken into fragments, and enclosed in a well-stoppered bottle.” Br. 

The solid iodide of iron in its unprotected state is omitted in the present edition 
of the U. S. Pharmacopeeia, which directs it in the form of pills and syrup prepared 
immediately from the materials, and as Ferri Jodidum Saccharatum. ‘The simple 
iodide is very liable to spontaneous change, and its preservation for any length of 
time unaltered is almost impossible. 

In the Br. process, which is a modification of that of the late Dublin Pharmaco- 
peia, iron is made to unite with iodine by the intervention of water, and the combi- 
nation takes place readily and quickly. The liquid at first is red or orange-colored, 
from the circumstance that all the iodine has not united with the iron; but, after 
the application of heat, it becomes fully saturated and limpid, and assumes a green- 
ish color. It is now a solution of iodide of iron, and yields the solid salt by evapo- 
ration. The proportion of the iron taken is half the weight of the iodine. Fine 
iron wire, recently cleaned, is directed on account of its purity ; but iron filings dis- 
solve more readily, and, if carefully selected, will be sufficiently pure. It is exceed- 
ingly dificult to obtain the salt in the solid state perfectly pure, so great is the 
proneness of its solution to absorb oxygen, whereby the iodide becomes, in part, con- 
verted into sesquioxide. This change is prevented to a certain extent by evaporating 
to dryness in an 7ron vessel. 

The Messrs. T. & H. Smith, of Edinburgh, recommend the following improved 
process, which more effectually excludes atmospheric air. Boil, in a Florence flask, 
six drachms of pure iron filings with two ounces and a quarter of iodine, in four and 
a half ounces of distilled water, until the liquid loses its dark color. Then filter the 
liquid rapidly into another flask, and evaporate it, at a boiling heat, until its green 
shade passes into black. After this period, the heat is kept up as long as the evapo- 
ration of moisture continues, which may be ascertained by its condensation on a cold 
piece of glass, placed, from time to time, over the mouth of the flask. When this 
ceases, the flask contains pure, anhydrous, spongy iodide of iron, which, when cold, 
is to be removed by breaking the flask, bruised coarsely in a warm dry mortar, and 
enclosed immediately in small well-corked bottles. If it is wished to obtain the iodide 
as a crystallized hydrate, the heat is to be withdrawn as soon as the liquid is suffi- 
ciently concentrated to congeal, in a dry and hard crust, on the end of an iron wire 
dipped into it. A modification of this process by Dr. Squibb will be found in 
A. J. P., 1859 (p. 52). Jodates of Iron have been used to some extent as thera- 
peutic agents in Dublin. For formulas for their preparation, see P. J. Tr., i. 624. 

Properties, [Iodide of iron is a crystalline substance, exceedingly deliquescent, 
of a greenish black color, and styptic, chalybeate taste. Its solution, by evaporation 
with as little contact of air as possible, affords transparent, green, tabular crystals. 
When heated moderately it fuses, and, on cooling, becomes an opaque crystalline 
mass, having an iron-gray color and metallic lustre. Ata higher temperature it 
emits violet-colored vapors, and the iron is left in the state of sesquioxide. It is 
very soluble both in water and alcohol. When recently prepared it is wholly solu- 
ble in water, forming a pale green solution; but, if made for some time, it almost 
unavoidably contains some sesquioxide of iron, from a partial decomposition, and 
will not entirely dissolve. M. Lecocq, of Saint-Quentin, has proposed to preserve 
it in a wide-mouthed, ground-stoppered bottle, covered with a layer of reduced iron, 
which cannot decompose it, and protects it from the action of the air. When the 
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iodide is wanted, the iron is removed with a bone spatula, or a little brush. The 
aqueous solution is very liable to spontaneous decomposition, becoming at last orange- 
red from the generation of free iodine, and depositing ferric oxide. According to 
Mr. Richard Phillips, Jr., the first step in this change is the formation of ferrous 
oxide and hydriodiec acid, from the decomposition of water. As the ferrous oxide 
immediately begins to be converted into ferric oxide by absorbing oxygen from the 
air, and in this state is precipitated, the hydriodic acid is set free; and hence is ex- 
plained the acidity of the solution from the first moment the ferric oxide is depos- 
ited, Afterwards, the hydriodic acid is decomposed by the air, and iodine liberated. 
When the solution is prevented from generating free iodine, by placing in it a coil of 
iron wire, according to the plan of Mr. Squire, the iron acts by combining with the 
iodine of nascent hydriodic acid, and not with nascent iodine. (P. J. Tr., iv. 19.) 
The plan of Mr. Squire does not prevent the deposition of sesquioxide, and has, 
therefore, been superseded by the use of saccharine matter, which affords a better 
protection to the solution. (See Syrupus Ferri Jodidi.) Iodide of iron is incom- 
patible with alkalies and their carbonates, with lime-water, and with all other sub- 
stances by which sulphate of iron is decomposed. When crystallized, it has the 
composition Fel,.5H,O. ‘ Mixed with mucilage of starch, it acquires a blue color 
on the addition of a minute quantity of solution of chlorine” (Br.); showing the 
presence of iodine, which is separated by the chlorine.* 

Medical Properties and Uses, [Iodide of iron was first employed in medicine 
by Dr. Pierquin in 1824. It was first used in the United States in 1832 by the late 
Professor Samuel Jackson. Its powers are those of a tonic, alterative, diuretic, and 
emmenagogue. It acts more like the preparations of iron than like those of iodine. 
It sometimes sharpens the appetite and promotes digestion, and occasionally proves 
laxative. When it does not operate on the bowels, it generally augments the urine. 
Its use blackens the stools and lessens their fetor. It is chiefly employed in scrofu- 
lous complaints, swellings of the cervical glands, visceral obstructions attended with 
deficient action, chlorosis, atonic amenorrhoea, and leucorrheea. In the two diseases 
last mentioned, Dr. Pierquin employed it with success. In obstinate syphilitic 
ulcers, M. Baumes, of Lyons, used it with satisfactory results. He gave it in the 
form of pill, conjoined with extract of opium, and sometimes increased the dose to 20 
grains in the course of twenty-four hours. In secondary syphilis, occurring in de- 
bilitated and scrofulous subjects, Ricord has found it a valuable remedy. The dose 
is a grain (0-065 Gm.), gradually increased to eight grains (0°52 Gm.) or more. 

This salt, on account of its deliquescent property, and proneness to decomposi- 
tion, should not be given in pill, unless protected from change by saccharine matter, 
or other means. (See Pilule Ferri lodidi and Ferri Jodidum Saccharatum.) The 
most convenient form of exhibition is that of syrup or glycerate.f 


* Tasteless Salts of Iron. A class of preparations of iron have been introduced by Mr. J. L. A. 
Creuse, of Brooklyn, N. Y. (A. J. P., xlv. 214). It has long been known that the citrate of am- 
monium has the property of rendering soluble many ordinarily insoluble preparations of iron. 
Mr. Creuse believes that all the salts of ferric oxide form chemical combinations with all the 
alkaline (ammonium, sodium, potassium, lithium) citrates, which combinations are all greenish, 
soluble in water, nearly insoluble in alcohol, free from ferruginous taste, perfectly stable, and so re- 
sisting decomposition as to form no precipitate with Peruvian bark; indeed, chemical reagents do 
not reveal the iron in them unless strong acids or sulphuretted hydrogen be used. None of these 
salts coagulate the blood; they cannot be used as styptics. Mol 

Tasteless Iodide of Ironis prepared in the following manner: 126°3 grains of iodine are com- 
bined with iron in the usual way to obtain the solution of ferrous iodide; this is filtered and 63 
grains of iodine dissolved in it; a solution of 201 grains of citric acid is exactly saturated with 
potassa and then added gradually to the first solution. When-the apple-green color has been 
developed the solution is evaporated, with gentle stirring, to dryness, when cauliflower-like masses 
of acicular crystals will be obtained. These are stable except in direct sunlight. ; 

Tasteless Chloride of Iron is made by adding an alkaline citrate in solution to a solution of ses- 
quichloride of iron, in such proportion that there shall be two molecules of the former to three 
molecules of chlorine. Usually from 120 to 140 grains of citric acid saturated with soda, potassa, 
or ammonia are required for the preparation of an ounce of a tincture of corresponding strength 
to the officinal tincture. The addition should be made to the liquor, and the final solution must 
not contain more than 40 per cent. of alcohol. R. Rother affirms that these so-called salts are mere 
mixtures of citrate of iron and iodide or chloride of the alkali used. (A. J. P., 1876, p. 171.) 

+ Glycerate of Iodide of Iron. Glycerin has the property at once of dissolving and preserving 
iodide of iron, and therefore makes an excellent excipient. M. Veza proposes the following for- 
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For forming enemata, injections for the vagina, and lotions for ulcers, one or two 
drachms (3°9 or 7°8 Gm.) of the iodide may be dissolved in a pint (472 C.c.) of water. 


FERRI IODIDUM SACCHARATUM. U.S. Saccharated Iodide of 
Iron. [Saccharated Ferrous Lodide. | 
(FER/RI I-OD/I-DUM SAC-GHA-RA/TUM.) 

Ferrum Iodatum Saccharatum, P.G.; Zuckerhaltiges Jodeisen, (. 

“Tron, in the form of fine wire, and cut into small pieces, six parts [or thirty 
grains]; Iodine, seventeen parts [or eighty-five grains]; Distilled Water, twenty 
parts [or one and a half fluidrachms] ; Sugar of Milk, eighty parts [or four hun- 
dred grains]. Mix the Iron, Iodine, and Distilled Water in a flask of thin glass, 
shake the mixture occasionally until the reaction ceases, and the solution has ac- 
quired a green color and lost the smell of Iodine; then filter it through a wetted 
filter into a porcelain capsule containing forty parts [or two hundred grains] of 
Sugar of Milk. Rinse the flask and Iron Wire with a little Distilled Water, pass . 
the rinsings through the filter into the capsule, and evaporate, on a water-bath, con- 
stantly stirring, until a dry mass remains. ‘Transfer the mass quickly to a heated 
iron mortar containing the remainder of the Sugar of Milk, and reduce the whole 
to powder. ‘Transfer the powder at once to small, well-dried bottles, which must be 
securely stopped, and kept in a cool and dark place.” U. 8. 

This is a new officinal preparation; it is identical with the Saccharated Iodide of 
Tron of the German Pharmacopeeia, and consists of ferrous iodide preserved by con- 
tact with sugar of milk. It isa more stable form of administering ferrous iodide 
than the salt in its pure state. (See Ferri Lodidum.) 

Properties. The Pharmacopeeia gives the following description. “ A yellowish 
white or grayish powder, very hygroscopic, odorless, having a sweetish, ferruginous 
taste, and a slightly acid reaction. Soluble in 7 parts of water at 15° C. (59° F.), 
forming an almost clear solution; only partially soluble in alcohol. When strongly 
heated, the compound swells up, chars, evolves the odor of iodine and of burnt sugar, 
and, on ignition, leaves a residue which should yield nothing soluble to water (abs. 
of salts of alkalies). The aqueous solution yields a blue precipitate with test-solution 
of ferricyanide of potassium. If mixed with some gelatinized starch and afterward 
with a little chlorine water, the solution assumes a deep blue color. This color 
should not be developed in the aqueous solution by gelatinized starch alone (abs. of 
free iodine). .On mixing an aqueous solution of 5 Gm. of Saccharated Iodide of 
Tron with a solution of 1 Gm. of nitrate of silver, and filtering, the filtrate should 
still produce a precipitate or cloudiness with test-solution of nitrate of silver (pres- 
ence of at least 20 per cent. of ferrous iodide).” U.S. 

Medical Properties. The medical properties of this preparation are identical 
with those of the iodide of iron. The dose is two to five grains (0°13 to 0.33 Gm.). 


FERRI LACTAS. U.S. Lactate of Iron. [Ferrous Lactate. ] 
(FER/RI LAO'TAS.) 
Fe (C3 Hs O3)2. 3H2 O 5 287°9. FeO, Ce Hs 05. 3HO; 143°95. 
Ferrum Lacticum, P.@.; Lactas Ferrosus; Lactate de Fer, Fr.; Milchsiures Eisenoxydul, 
Hisenlactat, G. 
A formula for this salt was omitted in the late U.S. P. revision. In the process 


of U.S. P. 1870,* the lactic acid unites with the iron, forming lactate of iron, a part 
of which crystallizes when the solution cools, and the remainder is obtained by evap- 


mula. “ Take of Iodine 70 parts, Iron, in powder, 35 parts, and Glycerin 400 parts. Mix them.” 
The color of the solution is an emerald-green; its taste is bitter and astringent; and tests do not 
detect in it the presence of free iodine. It may be used for preparing the syrup or pills. Five 
grains of it contain one of the iodide of iron. 

* «Take of Lactic Acid a fluidounce ; Iron, in the form of filings, half a troyounee; Distilled 
Water a sufficient quantity. Mix the Acid with a pint of Distilled Water in an iron vessel, add the 
Tron, and digest the mixture on a water-bath, supplying Distilled Water, from time to time, to pre- 
serve the measure. When the action has ceased, filter the solution, while hot, into a porcelain 
capsule, and set it aside to crystallize. At the end of forty-eight hours, decant the liquid, wash the 
crystals with a little alcohol, and dry them on bibulous paper. By evaporating the mother-water 
in an iron vessel to one-half, filtering while hot, and setting the liquid aside, more crystals may be 
obtained.” U.S. 1870. 
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oration and crystallization. It may be more cheaply prepared, on the large scale, 
by digesting the impure acid first obtained in M. Louradour’s process, with iron 
filings, or by reaction between sulphate of iron and the lactate of calcium or lactate 
of zine prepared as a step in obtaining lactic acid. The following is M. Gobley’s 
process for making lactate of calcium, preparatory to its conversion into lactate of 
iron. Add to 2 pints of skim-milk, diluted with twice its bulk of water, and con- 
tained in an earthen pan, 64 drachms of powdered lactose, and 51 drachms of 
powdered chalk. Allow the whole to ferment for eleven or twelve days, at a tem- 
perature of from 26°6° C. to 32:2° C. (80° to 90° ¥.), supplying water as it evaporates. 
Transfer the liquor to a capsule, heat it gradually to boiling, and stir it constantly. 
Boil for a quarter of an hour to coagulate casein, allow the insoluble matters to sub- 
side, and strain the liquid through flannel. The clear liquid is a solution of lactate 
of calcium. In this process the casein of the milk, acting as a ferment, converts 
not only the lactose of the milk, but the lactose added, into lactic acid ; a result which 
would not take place were it not for the presence of the chalk, which saturates the 
lactic acid as it is formed, and prevents it from uniting with the casein, whereby the 
power of the latter as a ferment would be destroyed. (Journ. de Pharm., 3e sér., 
vi. 54.) (See also other methods under Acidwm Lacticum, p. 79.) Lactate of 
calcium may be expeditiously converted into lactate of iron by the following process 
of M. Lepage. Dissolve 100 parts of lactate of calcium, obtained by M. Gobley’s 
process, in 500 parts of boiling water; dissolve also 68 parts of pure crystallized 
sulphate of iron in 500 parts of cold distilled water. Mix the filtered solutions 
in a matrass, acidulate slightly with lactic acid, and heat in a water-bath, stirring 
frequently until the double decomposition is completed. Then filter to separate the 
sulphate of calcium, and evaporate rapidly to one-half, either in an iron vessel, or 
in a porcelain capsule containing a few turnings of iron. Filter again, and set aside 
to crystallize ; and, having washed the crystals in a funnel with a little alcohol, dry 
them on bibulous paper. (Journ. de Pharm., 3e sér., ix. 272.) In relation to the 
precautions to be observed in preparing this lactate, so as to prevent the partial 
oxidation of the iron, see A. J. P., 1853, p. 556.* 

Lactate of iron is in “ pale, greenish white, crystalline crusts or grains, permanent 
in the air, odorless, having a mild, sweetish, ferruginous taste, and a slightly acid 
reaction. Soluble in 40 parts of water at 15° C. (59° F.), and in 12 parts of boil- 
ing water; almost insoluble in alcohol, but freely soluble in solution of citrate of 
sodium, yielding a green solution. When heated on platinum foil, the salt froths up, 
gives out thick, white acrid fumes, and chars, a brown-red residue being finally left. 
The aqueous solution yields a blue precipitate with test-solution of ferricyanide of 
potassium. If the salt be boiled for fifteen minutes with nitric acid of the sp. gr. 
1-200, white, granular mucic acid will be deposited on cooling the liquid. An 
aqueous solution of the salt should not be rendered more than faintly opalescent 
by test-solution of acetate of lead (limit of sulphate, citrate, tartrate, ete.).” U.S. 
It has an acid reaction, and possesses a mild, sweetish, ferruginous taste. The aque- 
ous solution quickly becomes yellow, in consequence of the iron passing to a higher 
state of oxidation. M. Louradour has seen several samples of this lactate, variously 
adulterated ; as with effloresced sulphate of iron, starch, and lactin ; the sophistica- 
tion being concealed by the sale of the salt in powder. ‘These impurities may be 
detected by appropriate reagents ; but M. Louradour recommends, as a simpler way 
of avoiding them, the rejection of the salt when not in crystalline crusts. 

Medical Properties. Lactate of iron has the general medical properties of the 
ferruginous preparations, and has been especially used in chlorosis by Andral, Fou- 
quier, Bouillaud, and other Parisian doctors. As much as 12 or even 20 grains 


* Ferric Lactate. Instead of the officinal ferrous lactate, Louis P. Carbonell recommends the 
ferric lactate, which he succeeded in obtaining in light brown transparent scales by following the 
process for the other scale preparations of iron, taking particular care fully to saturate the acid 
and to avoid high temperature during the whole operation. If the first precaution be overlooked, 
a more or less pasty mass willbe the result, and if the temperature rise too high, a pulverulent salt 
will be obtained. The scaled salt is freely soluble in water and alcohol. 

Lactate of iron and quinine and lactate of iron and strychnine may also be obtained in brown 
scales, have a bitter ferruginous taste, and are soluble in alcohol and water. (A. J. P., 1876, p. 489.) 
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(0:80-1:3 Gm.) may be given in the course of aday. It may be administered in 
lozenge, pill, or syrup. The lozenge may be made of one grain (0:065 Gm.) of the 
lactate to twelve (0°80 Gm.) of sugar; and the pill, of one grain (0-065 Gm.) of 
the salt, with an equal weight of some inert powder free from astringent matter, 
and sufficient honey. The following is the formula for a syrup proposed by M. 
Cap. Take of lactate of iron a drachm; white sugar twelve ounces and a half; 
boiling distilled water six fluidounces and a half. Rub the salt to powder with half 
an ounce of the sugar; and dissolve the mixture quickly in the boiling water. Pour 
the solution into a matrass placed on a sand-bath, and add to it the rest of the sugar 
in small pieces. When the sugar is dissolved, filter the syrup, and, as soon as it is 
cold, transfer it to bottles which must be well stopped. This syrup has a very light 
amber color, and contains about four grains of the salt to the fluidounce. The dose 
is from two to four fluidrachms (75-15 C.c.). Bread, called chalybeate bread, 
containing lactate of iron in the proportion of about a grain (0-065 Gm.) to the 
ounce (31:1 Gm.), has been used with advantage by chlorotic patients in one of the 
hospitals of Paris. The bread is not injured in taste or quality. 
Off. Prep. Syrupus Hypophosphitum cum Ferro, U.S. 


FERRI OXALAS. U.S. Ovalate of Iron. [Ferrous Oxalate. | 

Fe C2 O4 HH, O35 161°9. (FER/RI OX/A-LAS,) FeO, Cz 03. HO; 80°95. 

Ferrum Oxalicum, Oxalas Ferrosas; Oxalate de Fer, F.; Oxalsaures Hisenoxydul, G@. 

No process for this salt is given in the present Pharmacopeeia; that of U.S. of 
1870 will be found in the foot-note.* 

Oxalate of iron was officinal for the first time in 1870. Itis “a pale yellow, 
or lemon-yellow, crystalline powder, permanent in the air, odorless and nearly taste- 
less, very slightly soluble in cold or hot water, but soluble in cold, concentrated 
hydrochloric acid, and in hot diluted sulphuric acid. When heated in contact with 
air, it decomposes with a faint combustion, and, on ignition, leaves a residue, 
amounting to not less than 49:3 per cent. of the original weight. On heating the 
salt with excess of test-solution of carbonate of sodium, it is decomposed, yielding 
a precipitate, which, when dissolved in diluted hydrochloric acid, affords a blue 
precipitate with test-solution of ferricyanide of potassium, and a filtrate which, when 
supersaturated with acetic acid, yields, with test-solution of chloride of calcium, 
a white precipitate soluble in hydrochloric acid.” U.S. 

It is no doubt capable of acting as a feeble chalybeate, but possesses no advantages 
over other iron preparations. The dose is two to three grains (0:13-0:20 Gm.), 


FERRI OXIDUM HYDRATUM. U.8. Hydrated Oxide of Iron. 
[ Ferric Hydrate. | 


Fe: (HO)s3 213°8. (FER/RI OX/I-DUM HY-DRA/TUM.) Fee 03, 3HO; 106°9. 


Ferri Peroxidum Humidum, &r.; Ferrugo; Hydrated Peroxide of Iron, Hydrated Sesqui- 
oxide of Iron, Moist Peroxide of Iron; Hydras Ferricus; Sesquioxide (Peroxyde) de Fer hydraté 
humide, Hydrate de Peroxyde de Fer gélatineux, Fr.; Feuchtes Hisenoxydhydrat, Gegengift der 
Arsenigensiure, G. 

‘Solution of Tersulphate of Iron, ten parts [or three fluidounces]; Water of 
Ammonia, eight parts [or three and a quarter fluidounces]; Water, a sufficient 
quantity. To the Water of Ammonia, previously diluted with twenty parts [or 
eight fluidounces] of cold Water, add, constantly stirring, the Solution of Tersul- 
phate of Iron, previously diluted with one hundred parts [or two and a half pints] 
of cold Water. Pour the whole on a wet muslin strainer, and allow the precipitate 
to drain; then return it to the vessel and mix it intimately with one hundred and 
twenty parts [or three pints] of cold Water. Again drain it on the strainer and 


repeat the operation. Lastly, mix the precipitate with enough cold Water to make 


* “Take of Sulphate of Iron two troyounces; Oxalic Acid four hundred and thirty-six grains ; 
Distilled Water a sufficient quantity. Dissolve the Sulphate of Iron in thirty fluidounces, and the 
Oxalic Acid in fifteen fluidounces of Distilled Water. Filter the solutions, and, having mixed them 
with agitation, set aside the mixture until the precipitate is deposited. Decant the clear liquid, 
wash the precipitate until the washings cease to redden litmus, and dry it with a gentle heat.” U.S. 
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the mixture weigh twenty parts [or eight ounces av.]. When Hydrated Oxide of 
Tron is to be made in haste for use as an antidote, the washing may be performed 
more quickly, though less perfectly, by pressing the straimer forcibly with the 
hands until no more liquid passes, and then adding enough Water to make the 
whole weigh about twenty parts [or eight ounces av. J. 

“Note. The ingredients for preparing Hydrated Oxide of Iron, as an antidote, 
should always be kept on hand, in bottles holding, respectively, about ten troy 
ounces or three hundred grammes of Solution of Tersulphate of Iron, and about 
eight troy ounces or two hundred and forty grammes of Water of Asnmonia.” U.S. 

The British Pharmacopeeia defines this preparation to be hydrated peroxide of 
iron with about 86 per cent. of uncombined water, and gives the following formula. 

“Take of Solution of Persulphate of Iron fowr fluidounces; Solution of Soda 
thirty-three fluidounces; Distilled Water a sufficiency. Mix the Solution of Per- 
sulphate of Iron with a pint [Imperial measure] of the Distilled Water, and add this 
gradually to the Solution of Soda, stirring them constantly and briskly. Let the 
mixture stand two hours, stirring it occasionally, then put it on a calico filter, and, 
when the liquid has drained away, wash the precipitate with Distilled Water, until 
what passes through the filter ceases to give a precipitate with chloride of barium. 
Lastly, enclose the precipitate, without drying it, in a stoppered bottle or other suit- 
able vessel from which evaporation cannot take place. This preparation, when used, 
should be recently made.” Br. 

This preparation was introduced into the officinal catalogues on account of its im- 
portance as an antidote to arsenious acid. It is frequently used in the officinal pro- 
cesses as the source of iron, when it is desired to produce a ferric compound, but 
the directions for making it always accompany the preparation in which it is used, 
because of the difficulty of preserving the ferric hydrate. In the former processes the 
first step was to convert the sulphate of iron into the tersulphate ; but in the pres- 
ent the officinal solution of tersulphate of iron (persulphate, br.) is taken already 
containing the iron in the proper state of oxidation. This is simply treated with 
water of ammonia (U. S.), or diluted solution of soda (r.), which throws down 
the oxide combined with water, constituting the hydrated oxide required. 

It is the duty of the apothecary to be always prepared to make this antidote, by 
keeping the necessary solutions for its precipitation. Magnesia is probably a better 
precipitant than either of those officinal. (See next article.) In most cases of 
arsenical poisoning minutes are of immense importance, and time must be lost in 
washing the precipitated iron if the officinal process is adhered to. Magnesia is 
not only not irritant, but is itself antidotal to arsenic; so that the precipitated mass 
may be given at once to the patient. The oxide should not be kept in stock, but 
when ordered as an antidote should be made fresh. 

Properties. Hydrated oxide of iron, as directed to be kept by the U.S. formula, 
“is a brown-red magma, wholly soluble in hydrochloric acid, without effervescence.” 
U.S. If dried at a heat not exceeding 82:2° C. (180° F.), and afterwards pulver- 
ized, it forms a reddish brown powder, not attracted by the magnet, being the ses- 
quioxide in the state of hydrate, containing about 18 per cent. of water. In this 
state it is wholly and readily soluble in hydrochloric acid without effervescence ; 
and the solution gives a copious blue precipitate with the yellow but not with the 
_ red prussiate of potash. ‘A little of it dried at 212°, until it ceases to lose weight, 
cives off moisture when heated to dull redness in a test-tube.” Br. If exposed to 
a red heat it loses the combined water, and becomes the anhydrous sesquioxide, less 
easily soluble in acids, improper for medicinal use, and altogether without effect as 
an antidote. Kept for some time in the pulpy state, it loses half its combined 
water, and becomes less soluble in acids, and less efficient as an antidote. 

Medical Properties and Uses. The hydrated oxide of iron is not an eligible 
ferruginous preparation for medical use. Its antidotal powers in poisoning by 
arsenic, the manner in which it acts, the circumstances which impair its efficiency, 
and the mode of using it, are fully explained under Acidum Arseniosum. Its power 
of rendering arsenious acid insoluble is readily shown by agitating a solution of the 
acid with a considerable excess of the moist oxide, filtering, and then testing the 
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filtered solution for the acid; not a trace of the metal can be detected, even by 
sulphuretted hydrogen. It is stated, however, to be inferior as an antidote to the 
saccharated oxide of iron. The hydrated oxide, as obtained by the U. 8. formula, 
contains a little ammonia, which is thought by some to assist its antidotal powers. 
At least it has been ascertained that the sesquioxide, when precipitated by potassa 
as formerly directed by the Dublin College, is less efficient than when precipitated 
by ammonia, and must be employed in quantities three or four times as large to 
produce the same effect. The dry hydrate, rubbed up with water, is in the same. 
proportion weaker than the pulpy hydrate. Subcarbonate of iron (formerly cfficinal) 
possesses antidotal powers to arsenic, though in an inferior degree; but this state- 
ment will not apply to it, after it has been exposed to a red heat, to which it is 
improperly subjected by some manufacturing chemists. By ignition it becomes 
anhydrous, and altogether inefficient as an antidote. 

Off. Prep. Emplastrum Ferri, U. S.; Trochisci Ferri, U.S.; Ferri Peroxidum 
Hydratum, Br. 


FERRI OXIDUM HYDRATUM CUM MAGNESIA. U.S. 
Hydrated Oxide of Iron with Magnesia. 
(FER’/RI OX/I-DUM HY-DRA’/TUM CUM MAG-NE'SI-A,) 

Antidotum Arsenici, P.G.; Antidote to Arsenious Acid; Gegengift der Arsenigensiure, G. 

“ Solution of Tersulphate of Iron, one thousand grains (65:00 Gm.) ; Magnesia, 
one hundred and fifty grains (10 Gm.); Water, a sufficient quantity. Mix the 
Solution of Tersulphate of Iron with twice its weight of Water, and keep the mix- 
ture in a well-stopped bottle. Rub the Magnesia with Water to a smooth and thin 
mixture, transfer this to a bottle capable of holding thirty-two fluidounces or about 
one liter, and fill it up with Water. When the preparation is wanted for use, mix 
the two liquids by adding the Magnesia mixture, gradually, to the Iron solution, 
and shake them together until a homogeneous mass results. 

‘Note. The diluted Solution of Tersulphate of Iron and the mixture of Magne- 
sia with Water, should always be kept on hand, ready for immediate use.” U.S. 

This is a new officinal preparation. It has been introduced for the purpose of 
furnishing a ready and efficient antidote against Arsenious Acid. It is almost 
identical with the Antidotum Arsenici of the German Pharmacopeeia, and experi- 
ence has shown its effectiveness. Ferric hydrate is produced when the mixture of 
magnesia is added to the diluted solution of tersulphate of iron, and as the magne- 
sia is in excess and acidity thus prevented, no harm can result from not separating 
the by-products of the reaction. When mixed as officinally directed, and ready for 
use, it contains ferric hydrate with magnesium sulphate and hydrate. It has been 
shown that no soluble compound with arsenic is formed when it is used as an anti- 
dote, and the presence of the magnesium salts, from a therapeutical point of view, 
is not at all objectionable. (See Acidum Arseniosum, p. 36.) 


FERRI OXIDUM MAGNETICUM. Br. Magnetic Oxide of Iron. 
(FER/RI OX!/J-DUM MAG-NET'I-CUM.) 

Martial Ethiops; Ferrum Oxydatum Magneticum, Oxydum Ferroso-Ferricum ; Black Oxide of 
Tron; Oxide de Fer noir (magnétique), /.; Magneteisen, Hisenoxyd-Oxydul, G. 

“Take of Solution of Persulphate of Iron five and a half fluidounces [Imperial 
measure]; Sulphate of Iron two ounces [avoirdupois] ; Solution of Soda four pints 
[Imp. meas.]; Distilled Water a sufficiency. Dissolve the Sulphate of Iron in two 
pints [Imp. meas.] of the Water, and add to it the solution of Persulphate of Iron, 
then mix this withthe Solution of Soda, stirring them well together. Boil the 
mixture, let it stand for two hours, stirring it occasionally, then put it on a calico 
filter, and, when the liquid has drained away, wash the precipitate with Distilled 
Water, until what passes through the filter ceases to give a precipitate with chloride 
of barium. Lastly, dry the precipitate at a temperature not exceeding 120°.” Br. 

Though the object of this formula is the same asthat of the Br. Pharmacopoia 
of 1864, the proceeding is different. The point aimed at is to get an oxide of iron 
containing one mol. of the ferrous oxide and one of the ferric oxide (eO,Fe,O, or 
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Fe,0,, Br.). This was attained in the former process by converting a portion of 
ferrous sulphate by boiling with nitric acid into ferric sulphate, and then, having 
mixed this in solution with solution of ferrous sulphate, precipitating the two oxides 
conjointly with solution of soda. In the present formula the two sulphates are 
taken already formed ; and the process consists essentially in precipitating, as before, 
their joint solutions by solution of soda; the proportion of the ferruginous salts 
being so adjusted as to yield a molecule each of the ferrous and ferric oxide. The so- 
lution of the salts of iron is directed to be added to that of the alkali; because, if 
the alkaline be added to the ferruginous solution, as there would be a great excess 
of the salt of iron, an insoluble basic sulphate would be precipitated, and might 
wholly or partially escape decomposition. (Redwood, P. J. Tr., 1868, p.464.) Such 
a compound oxide corresponds in composition with the native magnetic black oxide. 
The precipitate is washed to remove sulphate of sodium, and the washings are known 
to be completed when chloride of barium ceases to give a precipitate with them. 

Properties. The artificial magnetic oxide of iron is a brownish black powder, 
without taste, and strongly magnetic. According to the Br. Pharmacopeeia, it con- 
sists of a 3-4 oxide of iron, Fe,O,, with about 20 per cent. of water of hydration, 
and a portion of peroxide (sesquioxide) of iron. It dissolves without effervescence 
in hydrochloric acid diluted with half its bulk of water; and the solution gives a 
blue precipitate both with the ferrocyanide and ferridcyanide of potassium, showing 
the presence of ferrous and ferric oxide. 

The Br. Pharmacopeeia gives the following tests. ‘‘ When a small quantity is 
heated in a dry test-tube by the flame of a lamp, a deposit of moisture takes place 
on the cool part of the tube. ‘Twenty grains dissolved in hydrochloric acid con- 
tinue to give a blue precipitate with the red prussiate of potash (ferricyanide of 
potassium) until 83 grain-measures of the volumetric solution of bichromate of 
potash have been added.” The former test simply indicates the presence of water in 
the oxide ; the second the quantity of ferrous oxide present, which must be such as to 
require the indicated quantity of the bichromate for its conversion into ferric oxide, 
The dose is from five to twenty grains (0-33-1:3 Gm.), given several times a day. 

Scales of iron (ferri squame) were formerly officinal with the Dublin College 
under the name of black oxide. They were prepared from the scales found at the 
blacksmith’s anvil, by washing them with water, separating them from impurities 
by means of a magnet, and reducing them to a fine powder. They are of variable 
composition ; being mixtures of the two oxides of iron with metallic iron. 


FERRI PEROXIDUM HYDRATUM. Br. Aydrated Peroxide of 
Iron. 
(FER/RI PER-OX/I-DUM HY-DRA'TUM.) 

Peroxide of Iron, Sesquioxide of Iron, Ferric Oxide; Ferrum Oxydatum Fuscum, P.G.; Ferrum 
Hydricum, Ferri Oxidum Rubrum, Oxydum Ferricum Hydratum, Ferrugo, Rubigo, Crocus Martis 
* bes Sesquioxide de Fer hydraté, Hydrate de Sesquioxide de Fer sec, /’r.; Hisenoxydhy- 

rat, G. 

“Take of Moist Peroxide of Iron one pound [avoirdupois]. Dry it at a tem- 
perature not exceeding 212° until it ceases to lose weight, then reduce it to fine 
powder.” Br. 

The hydrated oxide (Fe,0,,2H,O) loses, by the above process, one-half of its 
combined water, and is converted into the monohydrated sesquioxide (Fe,O,,H,O), 
which is the present officinal preparation. As prepared by the Dublin process, in 
which it was heated to redness, it lost the second molecule of water, and became 
the anhydrous sesquioxide (Fe,O,), identical with the colcothar of commerce. 

Properties. This oxide is a reddish brown, tasteless, insoluble powder, differing 
from colcothar in containing a molecule of water. Hence, “ heated to dull redness in a 
test-tube it gives off moisture.” Br. It should not be deliquescent, and should dissolve 
entirely in hydrochloric acid without effervescence. Its solution in diluted hydrochlo- 
vic acid yields a copious blue precipitate with the ferrocyanide of potassium, but none 
with the ferricyanide; showing that it contains ferric oxide but no ferrous oxide. 
If it contain copper, its hydrochloric solution will deposit this metal on a bright 
piece of iron. M. Dawies states that, if the hydrated oxide recently prepared be 


680 Ferri Peroxidum Hydratum.—Ferri Phosphas. PART I. 


kept for four or five days in boiling water, it loses a large proportion of its water, 
containing at the end of that time only 5-77 per cent. The larger portion of the 
oxide has, therefore, become dehydrated; and the same thing happens at a lower 
temperature, 41:1° C. (106° F.), in two or three months. It becomes of a brick- 
red color, and is but slightly soluble in nitric acid. (Journ. de Pharm., 4e sér., iv. 
400.) This oxide is not used as a medicine. It is employed in making iron 
plaster and reduced iron, for which purposes other forms of oxidized iron would 
answer as well. The former Dublin rubigo ferri or rust of tron, formed by ex- 
posing moistened iron wire to the air till converted into rust, is essentially the ses- 
quioxide, containing a little carbonate of iron, and does not differ very essentially 
from the subcarbonate of iron formerly officinal.* 
Off. Prep. Emplastrum Ferri, Br.; Ferram Redactum, Br. 


FERRI PHOSPHAS. U.8., Br. Phosphate of Iron. [Ferric 
Phosphate. | 
(FER’RI PHOS'PHAS.) 

Ferrum Phosphoricum, P.G@.; Phosphas Ferroso-Ferricus ; Ferroso-Ferric Phosphate; Phosphate 
de Fer, Phosphate ferroso-ferrique, F’r.; Phosphorsaures Hisenoxydul (Hisenoxydul-Oxyd), G. 

“Citrate of Iron, five parts [or ten ounces av.]; Phosphate of Sodium, sia parts 
[or twelve ounces av.]; Distilled Water, ten parts [or nineteen fluidounces]. Dis- 
solve the Citrate of Iron in the Distilled Water by heating on a water-bath. To 
this solution add the Phosphate of Sodium and stir constantly, until it is dissolved. 
Evaporate the solution, at a temperature not exceeding 60° C. (140° F.), to the 
consistence of thick syrup, and spread it on plates of glass, so that, when dry, the 
salt may be obtained in scales. Keep the product in well-stopped bottles, in a 
dark place.” U.S. 

“Take of Sulphate of Iron three ounces [avoirdupois]; Phosphate of Soda two 
ounces and a half [avoird.]; Acetate of Soda one ounce [avoird.]; Boiling Distilled 
Water four pints [Imperial measure]. Dissolve the Sulphate of Iron in one-half the 
Water, and the Phosphate and Acetate of Soda in the remaining half. Mix the two 
solutions, and, after careful stirring, transfer the precipitate to a calico filter, and wash 
it with hot distilled water, till the filtrate ceases to give a precipitate with chloride of 
barium. Finally dry the precipitate at a temperature not exceeding 120°.” Br. | 

It is to be regretted that another title was not chosen for this preparation by the 
Committee of Revision; for the phosphate of iron made by the U.S. Pharm. 1880 


* Ferri Subcarbonas. U.S. 1870; Subcarbonate of Iron; Sesquioxide of Iron; Red Oxide of 
Iron; Precipitated Carbonate of Iron; Aperitive Saffron of Mars. “Take of Sulphate of Iron 
eight troyounces ; Carbonate of Sodium nine troyounces ; Water eight pints. Dissolve the salts 
separately, each in four pints of the Water; then mix the solutions thoroughly, and set aside the 
mixture until the precipitate has subsided. Then pour off the supernatant liquid, wash the pre- 
cipitate with water until the washings pass nearly tasteless, and dry it on bibulous paper without 
heat.” U.S. 1870. 

When the solutions of carbonate of sodium and sulphate of iron are mixed together, a hydrated 
ferrous carbonate, of a pale blue color, is thrown down, and sulphate of sodium remains in solution. 
The precipitate, during the washing and drying, absorbs oxygen, and loses nearly all its carbonic 
acid, whereby it is converted almost entirely into ferric oxide. The direction to dry the precipi- 
tate without heat is important: as even a moderate elevation of temperature has been shown, by 
the experiments of Mr. J. A. Rex, to modify the resulting product unfavorably, diminishing its 
solubility in hydrochloric acid in proportion to the heat employed. (A.J. P., May, 1862, p. 193.) 

Properties. Subcarbonate of iron is a reddish brown powder, of a disagreeable, slightly styptic 
taste; insoluble in water, and not readily dissolved by any acid except hydrochloric, with which 
it effervesces slightly. When of a bright red color it should be rejected, as this color shows that it 
has been injured by exposure to heat. After precipitation from its hydrochloric solution by am- 
monia or potassa, either of which throws down the sesquioxide of iron, the supernatant liquor 
should give no indications of containing any metal in solution by the test of sulphuretted hydro- 
gen or ferrocyanide of potassium. It is incompatible with acids and acidulous salts. In compo- 
sition it is a hydrated ferric oxide, containing a little ferrous carbonate. By exposure to a red 
heat, it absorbs oxygen, and loses water and carbonic acid, being converted into the astringent 
saffron of Mars of the French Codex. After ignition it is no longer a subcarbonate, but is con- 
verted into the pure sesquioxide, which is less soluble in acids, and less efficient as a medicine than 
the preparation in its original state. Hence it is wrong to expose the subcarbonate to a red heat, 
as some manufacturing chemists are in the habit of doing, in order to give it a bright red color. 

Medical Properties and Uses. Subcarbonate of iron is a rather feeble ferruginous tonic, nearly 
free from astringency, and causing, even in the largest doses, no obvious effects save only a very 
slight gastric disturbance. It has been especially commended in neuralgia in doses of a teaspoonful 
(3°75 C.c.). The ordinary chalybeate dose is five grains (0°33 Gm.). 
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is altogether different from the salt formerly officinal, not only in appearance and 
solubility, but in chemical composition. As obtained by the present process, it is 
not a definite chemical compound, but a mixture, which should probably be called 
sodio-ferric citro-phosphate, and bears a resemblance to the pyrophosphate, which is 
now directed to be made by a similar process. (See Ferri Pyrophosphas.) 

The British phosphate of iron is a very different salt. Supposing double decom- 
position to have occurred between sulphate of iron and hydro-disodium phosphate, 
the reaction would be as follows: FeSO, -+- HNa,PO, = HFePO, + Na,SO,; the 
reaction next takes place between the acid phosphate of iron just formed, a mol. 
of additional sulphate of iron, and two of sodium acetate, as follows: 2(HFePO,) 
+ FeSO, -+ 2NaC,H,0, = Fe,(PO,), + Na,SO,-+ (HC,H,O,),; the products thus 
being neutral ferrous phosphate, sodium sulphate, and free acetic acid. This latter 
result arises from the strong disposition of the tribasic phosphoric acid to combine 
with three atoms of base, which could only be satisfied by the liberation of the acetic 
acid of the acetate. This salt, when first formed, is represented by the formula 
Fe,(PO,),; but the strong affinity of its ferrous oxide for oxygen causes the gradual 
production of sesquisalt, which, therefore, to a certain extent always exists in the 
preparation. 7 

Phosphate of iron, as made by the U.S. Pharmacopeeia, is in “thin, bright green, 
transparent scales, permanent in dry air when excluded from light, odorless, having 
an acidulous, slightly saline taste, and a slightly acid reaction. Freely and com- 
pletely soluble in water, but insoluble in alcohol. The aqueous solution of the salt 
is rendered blue by test-solution of ferrocyanide of potassium, but does not yield a 
blue precipitate with this reagent, unless it has been acidulated with hydrochloric 
acid. When heated with solution of potassa in excess, a brown-red precipitate is 
thrown down, and the filtrate, after being supersaturated with acetic acid, yields a 
light yellow precipitate with test-solution of nitrate of silver (difference from pyro- 
phosphate). 100 parts of the salt represent about 13-5 parts of metallic iron.’’ 
U.S. When made by the British process, it is in the form of a powder of a 
bright slate color, insoluble in water, but soluble in acids. The solution in dilute 
hydrochloric acid gives a blue precipitate with both ferricyanide and ferrocyanide 
of potassium, but much the more copiously with the former, proving the presence 
both of ferrous and ferric oxide, but a great preponderance of ferrous oxide. With 
ammonia the same solution yields a precipitate insoluble in an excess of the alkali. 
If the preparation contain arsenic, it will be detected by producing a dark precipitate 
on the surface of a slip of pure copper introduced into the solution. “ Twenty grains 
dissolved in hydrochloric acid, continue to give a blue precipitate with red prussiate 
of potash until at least two hundred and fifty grain-measures of the volumetric solu- 
tion of bichromate of potash have been added.” Br. This shows the presence of 
44-75 per cent. of phosphate of iron. 

Phosphate of iron, dissolved to saturation in a boiling solution of metaphosphoric 
acid (HPO,), under the name of superphosphate of iron, was proposed as a new 
remedy, in Jan. 1851, by Dr. Routh, of London. Mr. Thomas Greenish, of the 
same city, states that the solution of the salt, on cooling, hardens into a mass of 
pilular consistence, soluble in water in all proportions, and free from any disagreeable 
or inky taste. 

Medical Properties. Phosphate of iron possesses the general properties of the 
ferruginous preparations, and has been given with advantage in amenorrhoea and 
dyspepsia. The dose is from five to ten grains (0:33-0:65 Gm.).* 

Of. Prep. Syrupus Ferri, Quinine et Strychninze Phosphatum, U.S. 

* Compound Syrup of Phosphate of Iron. Chemical Food. For a formula for a compound syrup 
of phosphate of iron by Mr. Wiegand, made by introducing into it the phosphates of calcium, po- 
tassium, and sodium, and for remarks on the pharmacy of the phosphates by Prof. Procter, see 
A. J. P., 1854 (pp. 111 and 112). A formula similar to Mr. Wiegand’s, communicated by Mr. 
Edward Parrish, as probably representing the process for a secret preparation considerably used in 
this city, may be found in A. J. P., 1857 (p. 573). These formulas are too complicated to have 
any therapeutic value. Nevertheless, as the preparations have had much vogue, under the name 
of chemical food, we give the formula of Mr. Parrish from the journal referred to. “ Take of Sul- 


phate of Iron 5x; Phosphate of Soda 3xii; Phosphate of Lime 3xii; Glacial Phosphoric Acid 
3xx; Carbonate of Soda Dij; Carbonate of Potassa 3i; Hydrochloric Acid, Water of Ammonia, 
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FERRI PYROPHOSPHAS. U.S. Pyrophosphate of Iron. [Ferrie 
Pyrophosphate. | 


(FER/RI PY-ROQ-PHOS!PHAS.) 

Ferrum Pyrophosphoricum cum Ammonio Citrico, P.G.; Pyrophosphas Ferricus cum Citrate 
Ammonico; Pyrophosphate of Iron with Ammonium Citrate; Pyrophosphate de Fer citro-ammo- 
niacal, Fr.; Pyrophosphorsaures Eisenoxyd mit Citronensauren Ammonium, G. 

“Citrate of Iron, nine parts [or nine ounces av.]; Pyrophosphate of Sodium, 
ten parts [or ten ounces av.]; Distilled Water, evghteen parts [or seventeen fluid- 
ounces]. Dissolve the Citrate of Iron in the Distilled Water by heating, on a 
water-bath. To this solution add the Pyrophosphate of Sodium and stir constantly 
until it is dissolved. Evaporate the solution, at a temperature not exceeding 60° 
C. (140° F.), to the consistence of thick syrup, and spread it on plates of glass, so 
that, when dry, the salt may be obtained in scales. Keep the product in well- 
stopped bottles, in a dark place.” U.S. 

The process now officinal differs very materially from that of the U. 8. Pharma- 
copeia, 1870. In the latter, phosphate of sodium was converted into the pyrophos- 
phate by moderately igniting it ; this was dissolved in water, and the solution mixed 
with a diluted-solution of tersulphate of iron, when ferric pyrophosphate was precip- 
itated ; this was washed with cold water and dissolved in a solution of citrate of 
ammonium. The process was completed by evaporating the solution sufficiently, 
and then spreading it out to dry on glass or porcelain, so that the salt was obtained 
in scales.* This formula was based upon a method, proposed by M. H. Robiquet 


each, q. s.; Powdered Cochineal 3ij; Water q.s.to make f3xx; Sugar fbiij (troy); Oil of Orange 
YWPx. Dissolve the Sulphate of Iron in fZij, and the Phosphate of Soda in fZiv of boiling Water. 
Mix the solutions, and wash the precipitated phosphate of iron till the washings are tasteless. Dis- 
solve the Phosphate of Lime in f3iv of boiling Water with sufficient Hydrochloric Acid to make a 
clear solution, precipitate it with Water of Ammonia, and wash the precipitate. To the freshly 
precipitated phosphates add the Phosphoric Acid previously dissolved in Water. When clear, add 
the Carbonates of Soda and Potassa, and afterwards sufficient Hydrochloric Acid to dissolve the 
precipitate. Now add Cochineal mixed with the Sugar, apply heat, and, when the syrup is formed, 
strain and flavor it. Each teaspoonful contains about one grain of phosphate of iron and two and 
a half grains of phosphate of lime, with smaller quantities of the alkaline phosphates, all in per- 
fect solution.” The objection to such preparations as this is not that each of the ingredients may 
not be useful, but that they are so numerous that a morbid state of system must be extremely rare 
in which they can all be indicated, and every medicine is more or less noxious if given when it is 
not needed. The probability is that the therapeutic value of the preparation depends mainly on 
its ferruginous ingredient, and that, as a general rule, its therapeutic effects may be equally well 
if not better obtained from a simple syrup of phosphate of iron. 

Simple Syrup of Phosphate of Iron. Subsequently, Mr. Wiegand gave a formula for a simple 
syrup of phosphate of iron, made by dissolving the recently precipitated salt in hydrochloric acid, 
and adding the requisite quantity of sugar. By a misprint the phosphate of sodium taken is 
double what it should be. The same writer has proposed to make a syrup of the phosphates of iron 
and calcium, by dissolving in the above a definite quantity of recently precipitated phosphate of 
calcium, made by double decomposition between solutions of chloride of calcium and phosphate of 
sodium. See his formulas in A. J. P., 1855 (p. 104). 

* This ferruginous pyrophosphate is soluble in pyrophosphate of sodium; and hence, if an ex- 
cess of pyrophosphate of sodium is used in the double decomposition, the ferruginous pyrophos- 
phate, first thrown down, is redissolved. This solution was proposed as a medicine by M. Persoz 
in 1848, and by M. Leras in 1849. M. Leras conceives that pyrophosphate of iron, rendered 
soluble by pyrophosphate of sodium, is the only ferruginous preparation which is not precipitated 
in the stomach by the agency of the food or gastric juice. Mr. Alex. Ure, of London, tried this 
solution, calling it soda-pyrophosphate of tron, in scrofula, and found it a mild and efficient cha- 
lybeate. The same solution, as prepared by M. Leras, has been employed with marked success in 
anemic diseases, by MM. Follet and Baume, who found it easily administered and rapidly ab- 
sorbed. In the preparation used by him, the sulphate of sodium, resulting from the double de- 
composition, was allowed to remain. The same solution, including the sulphate of sodium, has been 
prepared as a syrup by M. Soubeiran. ; 

Syrup of Pyrophosphate of Iron. M.Soubeiran’s formula is as follows. Add 55 grains of ter- 
sulphate of iron, dissolved by a gentle heat in two fluidounces of water, to 462 grains of crystallized 
pyrophosphate of sodium, dissolved in 74 fluidounces of water and 34 /luidounces of mint water, 
and mix. So soon as the precipitate formed redissolves, filter the solution, and add to the filtrate 
19 troyounces of white sugar, which must be allowed to dissolve without heat. The dose of this 
pleasant syrup isa tablespoonful, containing about a third of a grain of iron. 

An equivalent preparation may be made from the U. S. pyrophosphate of iron by dissolving 
2°6 grains in a fluidounce of syrup; but this would be a feeble preparation; and, besides, the 
quantity of sugar might be embarrassing to the stomach. A better plan would probably be to 
dissolve 20 grains in a fluidounce of syrup, giving 2°5 grains of the salt to each fluidrachm, and 
making the dose from one to two teaspoonfuls. The salt may be dissolved in a little water before 
being incorporated with the syrup, care being taken that the resulting liquid should contain 20 
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to the Academy of Medicine at Paris, in Feb. 1857, of preparing pyrophosphate of 
iron for use, by dissolving a gelatinous precipitate of the salt in a solution of citrate 
of ammonium, and forming a syrup with the solution. 

The view which obtained when this process was first made officinal was, that a 
double salt was formed, consisting of ferric pyrophosphate and ammonium citrate, 
which might be called ammonio-ferric citro-ortho phosphate. According to R. Rother 
(A. J. P., 1876, p. 174), there was an excess of ferric citrate in the pyrophosphate 
of iron of the U. 8. P. 1870, and it was believed to be a complex mixture of the 
colloid salts, ammonio-ferric pyrophosphate, ammonio-ferric citrate, and free ferric 
citrate, as shown in the reaction 2(Fe,3P,0,) + 6(NH,),C,H,0, = Fe,3P,0,. 
3(NH,),P,0, + 2(FeC,H,0,.(N H,),C,H,0,) + 2(FeO,H,0,). By mixing two mol- 
ecules of ferric citrate and one of ammonium pyrophosphate a compound analogous 
to the officinal preparation was obtained, containing the same proportion of ammonio- 
ferric pyrophosphate, but mixed with twice as much ammonio-ferric citrate and free 
ferric citrate. Rother’s views have been adopted by the Committee of Revision, 
as well as the salt which he recommended, in which ammonia was replaced by soda, 
because of the greater stability of the latter. Pyrophosphate of Iron, U. 8. P. 
1880, consists probably of sodio-ferric pyrophosphate, sodio-ferric citrate, and free 
ferric citrate. 

Properties. ‘Thin, apple-green, transparent scales, permanent in dry air when 
excluded from light, but turning dark on exposure to light, odorless, having an 
acidulous, slightly saline taste, and a slightly acid reaction. Freely and completely 
soluble in water, but insoluble in alcohol. The aqueous solution of the salt is 
rendered blue by test-solution of ferrocyanide of potassium, but does not yield a 
blue precipitate with this reagent, unless it has been acidulated with hydrochloric 
acid. When heated with solution of potassa in excess, a brown-red precipitate is 
thrown down, and the filtrate, after being supersaturated with acetic acid, yields a 
white precipitate with test-solution of nitrate of silver (difference from phosphate). 
100 parts of the salt represent about 11-5 parts of metallic iron.” U.S. 

Medical Properties. It is a very good chalybeate, mild yet efficient in its action 
on the system, without disagreeable taste, and, from its solubility, readily adminis- 
tered in any form that may be desirable, whether that of pill, simple solution in 
water, or syrup. ‘The dose is from two to five grains (0:13-0:33 Gm.). A syrup 
may be readily prepared by dissolving it in water, and adding simple syrup. 


FERRI SULPHAS. U.S., Br. Sulphate of Iron. [Ferrous Sulphate. | 
Fe SO... 7H; O3 277°9. (FER/RI SUL/PHAS.) FeO, SOs. 7HO; 138°95. 


Green Vitriol; Ferrum Sulfuricum Purum, P.G@.; Sulfas Ferrosus, Ferrum Vitriolatum Purum, 
Vitriolum Martis Purum; Ferrous Sulphate; Sulfate (Protosulfate) de Fer, Sulfate ferreux, F’r.; 
Schwefelsaures Hisenoxydul, G. 


“Take of Iron Wire four ounces [avoirdupois] ; Sulphuric Acid four fluidounces 
[Imperial measure]; Distilled Water one pint and a half [Imp meas.]. Pour the 
Water on the Iron placed ina porcelain dish, add the Sulphuric Acid, and, when 
the disengagement of gas has nearly ceased, boil for ten minutes. Filter now through 
paper, and, after the lapse of twenty-four hours, separate the crystals which have 
been deposited from the solution. Let these be dried on filtering paper placed on 
porous bricks, and preserved in a stoppered bottle.” Br. 

The object of this process is to make a pure sulphate of iron by direct combina- 
tion. Sulphuric acid, in a concentrated state, acts but imperfectly on iron; but 
when diluted, a vigorous action takes place, the oxygen of the water converts the 
metal into an oxide, with which the sulphuric acid unites, and hydrogen is evolved. 
The theoretical quantities for mutual reaction are 56 of iron to 98 of acid. This 
proportion is one part of iron to one and three-quarters of acid. The British Council 
uses an excess of acid, the weight of acid taken being 7°38 avoirdupois ounces, in- 
stead of 7. An excess of iron, however, is desirable, as it tends to secure the 
production of a perfect ferrous sulphate. A process for this salt was given in the 


grains to the fluidounce. Dr. Squibb prepares a syrup of the pyrophosphate by adding to 24 parts 
of the solution of the formula, after filtration, 248 parts of Syrup, and thus obtains a preparation 
containing about two grains of the officinal salt, in a fluidrachm. 
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U.S. P. 1870, which was based upon the method of Bonsdorff. This chemist found 
that, when a perfect sulphate of iron was formed in solution by heating dilute sul- 
phuric acid with an excess of iron, it might be crystallized free from sesquioxide, 
provided a little excess of sulphuric acid were added to the liquid before filtration, 
in order to prevent the formation of any sesquioxide during the process; at the 
same time avoiding, as much as possible, the contact of the air. Hence the direc- 
tions in the former U. S. formula to acidulate with sulphuric acid, to cause the funnel 
to touch the bottom of the receiving vessel, which avoids the dropping of the liquid 
through the air, and to cover the vessel containing the concentrated liquid, when it~ 
is set aside to crystallize. 

Properties. Sulphate-of iron is in the form of “large, pale, bluish green, mono- 
clinic prisms, efflorescent and absorbing oxygen on exposure to air, without odor, 
having a saline, styptic taste, and an acid reaction. Soluble in 1:8 parts of water 
at 15° C. (59° F.), and in 0°3 part of boiling water; insoluble in alcohol. When 
quickly heated, the crystals fuse. When slowly heated to 115° C. (239° F.), they 
fall to powder and lose 38°86 per cent. of their weight (water of crystallization). 
The aqueous solution of the salt affords a blue precipitate with test-solution of fer- 
ricyanide of potassium, and a white precipitate, insoluble in hydrochloric acid, with 
test-solution of chloride of barium. When acidulated with sulphuric acid, the so- 
lution should yield no colored precipitate (copper), and not more than a faint white 
turbidity with hydrosulphuric acid (limit of ferric salt). If 4:167 Gm. of Sulphate 
of Iron are dissolved in water acidified with diluted sulphuric acid, and the solution 
treated with volumetric solution of bichromate of potassium, until a drop no longer 
gives a blue color with test-solution of ferricyanide of potassium, the required number 
of C.c. of the volumetric solution multiplied by two (2), equals the percentage of 
unoxidized ferrous sulphate in crystals.” U.S. As prepared by Bonsdorff’s method, 
ferrous sulphate is blue verging to green. When it becomes more green than blue, 
or entirely green, an indication is afforded that it contains some sesquioxide. By 
exposure to the air the crystals absorb oxygen, and become first green, and ultimately 
covered with a yellow efflorescence of subsulphate, insoluble in water. Sometimes 
the crystals are quite permanent when made by Bonsdorff’s method, owing to the 
slight excess of acid which they contain. The aqueous solution is bluish green; - 
but by standing it attracts oxygen, and becomes first green and then reddish, de- 
positing, in the mean time, a portion of sesquisulphate, having the composition 
Fe,(SO,), + Fe,O, + 8H,O. (Wittstein, Chem. Gaz., May 15, 1849; from Buch- 
ners Feepert.) Ata red heat it loses its acid, and is converted into the anhydrous 
sesquioxide of iron called colcothar. It is incompatible with the alkalies and their 
carbonates, soaps, lime-water, the chlorides of calcium and barium, the borate and 
phosphate of sodium, nitrate of silver, and the acetate and subacetate of lead. It 
is decomposed also by astringent vegetable infusions, the tannic and gallic acids of 
which form, if any sesquioxide be present, a black compound of the nature of ink. 
The extent to which this change lessens the activity of the salt is not well ascer- 
tained. Sulphate of iron, as kept in the shops, is often the impure commercial 
sulphate, which is not fit for medicinal use.* The perfectly pure salt is precipitated 
white by ferrocyanide of potassium; but that of ordinary purity gives a greenish 
' precipitate, more or less deep, with this test, owing to the presence of some sesqui- 
oxide of iron. Copper may be detected by immersing in the solution a bright piece 

* Commercial Sulphate of Iron. Copperas. This was formerly officinal in the London Pharma- 
copeia, in which it was employed for preparing the pure sulphate. Itis manufactured on a large 
seale for the purposes of the arts, from the native sulphide of iron, or iron pyrites, by roasting, 
oxidation by exposure to air and moisture, and lixiviation. The constituents of the mineral be- 
come sulphuric acid and ferrous oxide, which, by their union, form the salt. Sulphate of iron is 
also obtained in many chemical processes as a collateral product, as in the manufacture of alum, 
in the precipitation of copper from solutions of sulphate of copper by scraps of iron, ete. 

Commercial sulphate of iron is far from being pure. Besides containing some sesquioxide of 
iron, it is generally contaminated with metallic and earthy salts; such as those of copper, zinc, 
alumina, and magnesia. Two principal kinds occur in the market; one in large grass-green crys- 
tals, the surface of which is studded with ochreous spots; the other, of a bluish green color, and 
ordinarily mixed with the powder of the effloresced salt. The commercial sulphate should never 


be dispensed by the pharmacist until it has undergone purification by recrystallization from a 
slightly acid solution. 
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of iron, on which a cupreous film will be deposited. Both copper and zine may be 
discovered by sesquioxidizing the iron by boiling the solution of the salt with nitric 
acid, and then precipitating the iron by an excess of ammonia. If the filtered solu- 
tion is blue, copper is present; and if it contains zine, this will be separated in flakes 
of white oxide, on expelling the excess of ammonia by ebullition. 

It is often desirable to protect the sulphate of iron against the oxidation to which 
it is liable on exposure. Sugar acts as a preservative in the case of this salt, as in 
that of protiodide of iron. It may be added to the solution, or incorporated with the 
sulphate in substance. M. H. Latour has given a formula for crystallizing the salt 
with sugar. Mr. Geo. Welborn has found a small lump of camphor, wrapped in 
tissue paper, and placed in the bottle with the sulphate, to prevent its oxidation. 
(P. J. Tr., May, 1868, p. 537.) M. Pavesi, of Mortara, effects the same object by 
incorporating it with an equal weight of gum arabic, by evaporating a joint solution 
of the two substances with a gentle heat. (Jowrn. de Pharm., 4e sér., iii. 49.) 

Medical Properties and Uses. Sulphate of iron is a very astringent chalybeate. 
In overdoses it produces nausea, vomiting, griping, and purging, and other evidences 
of gastro-enteric irritation or inflammation. Its astringency fits it especially for 
use when anzmia is conjoined with marked relaxation, or a tendency to im- 
moderate discharges; such as passive hemorrhages, colliquative sweats, diabetes, 
chronic mucous catarrh, leucorrhoea, gleet, ete. Externally, the solution is used in 
chronic ophthalmia, leucorrhoea, and gleet, made of various strengths, from one or 
two to eight or ten grains of the salt to the fluidounce of water. M. Velpeau has 
found it an excellent remedy in erysipelas, applied topically in the form of solution 
or ointment. In forty cases in which it was tried, it cut short the disease in from 
24 to 48 hours. The solution was made of three and a half drachms of the salt to 
a pint of water, and applied by compresses, kept constantly wet. In a few cases 
convenience required the application of the ointment, made of eight parts of the 
salt to thirty of lard. An ointment, made of one or two parts of the sulphate to 
sixty of lard, was found by M. Devergie to be particularly efficacious in certain skin 
diseases, especially in the different forms of eczema. In scaly affections it had no 
effect. The dose is one or two grains (0:065-0:13 Gm.), in the form of pill, which 
should be made from the dry sulphate. (See Ferri Sulphas Exsiccata.) 

The sulphate of iron has very decided disinfecting properties, and in the impure 
form (copperas) is very largely used for purifying water-closets, slaughter-houses, 
ete. When a rapid action is desired, it should be used in solution. 

Of. Prep. Ferri Arsenias, Br.; Ferri Carbonas Saccharata, Br.; Ferri Oxidum 
Magneticum, Br.; Ferri Sulphas Exsiccatus; Ferri Sulphas Preecipitatus, U. S.; 
Liquor Ferri Persulphatis, Br.; Liquor Ferri Subsulphatis, U. S.; Liquor Ferri 
Tersulphatis, U. S.; Mistura Ferri Composita; Pilula Aloes et Ferri, b7.; Massa 
Ferri Carbonatis, U. S.; Pil. Ferri Composite, UV. S. 


FERRI SULPHAS EXSICCATUS. U.S., Br. Dried Sulphate of 
Tron. [Dried Ferrous Sulphate. | 


Fe SO. He O03 169°9. (FER/RI SUL'PHAS EX-SIC-CA/TUS,) FeO, SOs. HO; 84°95. 

Ferri Sulphas Exsiccata, Br.; Ferrum Sulfuricum Siccum, P.G.; Sulfate de Fer desséché, 
Fr.; Entwissertes Schwefelsaures Hisenoxydul, G. 

“ Sulphate of Iron, in coarse powder, a convenient quantity. Expose the Sulphate 
of Iron, in an unglazed earthen vessel, to a moderate heat, occasionally stirring, 
until it has effloresced. Then increase the heat to 149° C. (300° F.), and main- 
tain it at that temperature until the salt ceases to lose weight. Lastly, reduce the 
residue to fine powder, and keep it in well-stopped bottles.” U. S. i 

“Take of Sulphate of Iron four ounces. Expose it in a porcelain or iron dish to 
a heat commencing at 212°, but which may be finally raised to 400°, until aqueous 
vapor ceases to be given off. Reduce the residue to a fine powder, and preserve it 
in a stoppered bottle.” Br. . 

Properties. ‘A grayish white powder, soluble in water with the exception of 
a small residue, and answering to the reactions and tests of sulphate of iron. (See 
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Ferri Sulphas.) 100 parts of crystallized sulphate of iron yield about 61 per cent. 
of the dried salt.” U.S. 

In these processes six mols. out of seven of the water of crystallization of the salt 
are driven off. The heat should not exceed 149° C. (300° F.), otherwise the salt 
itself would suffer decomposition. Dried sulphate of iron is used for making pills, 
the crystallized sulphate not being adapted to that purpose. In prescribing the 
dried sulphate it ig necessary to recollect that three grains are equivalent to five of 
the crystallized salt. 

Of. Prep. Pilulee Aloes et Ferri, U.S. 


FERRI SULPHAS PRACIPITATUS. U.8., Br. Precipitated 
Sulphate of Iron. [Precipitated Ferrous Sulphate. | 
(FER/RI SUL/PHAS PRZ-CIP-I-TA/TUS.) 

Fe SO. TH, O35 277°9, FeO, SOs. 7HO; 138°95. 

Ferri Sulphas Granulata, Br.; Granulated Sulphate of Iron. 

‘Sulphate of Iron, one hundred parts [or sixteen ounces av.]; Distilled Water, 
one hundred and seventy parts [or twenty-six fluidounces]; Sulphuric Acid, fowr 
parts [or two and a half fluidrachms]; Alcohol, a sufficient quantity. Dissolve 
the Sulphate of Iron in the Distilled Water, previously mixed with the Sulphuric 
Acid, and filter the solution. Allow the filtrate to become cold, pour it gradually, 
with constant stirring, into an equal volume of Alcohol [or two pints], and set the 
mixture aside for one day in a well-covered vessel. Drain the crystalline powder, 
which has settled in a funnel, wash it with Alcohol, until the washings cease to 
redden blue litmus paper, fold it in a piece of muslin and press it gently. Finally, 
spread the powder on bibulous paper and dry it quickly in the sunlight, or in a dry- 
room, at the ordinary temperature, and keep it in well-stopped bottles.” U.S. 

“Take of Iron Wire four ounces [avoirdupois|; Sulphuric Acid four fluidounces 
[Imperial measure]; Distilled Water one pint and a half [Imp. meas.]; Rectified 
Spirit eight fluidounces [Imp. meas.]. Pour the Water on the Iron placed in a 
porcelain capsule, add the Sulphuric Acid, and, when the disengagement of gas 
has nearly ceased, boil for ten minutes, and then filter the solution into a jar con- 
taining the Spirit, stirring the mixture \so that the salt shall separate in minute 
granular crystals. Let these, deprived by decantation of adhering liquid, be trans- 
ferred on filtering paper to porous tiles, and dried by exposure to the atmosphere. 
They should be preserved in a stoppered bottle.” Br. 

This preparation is officinal for the first time. The product is identical with the 
granulated sulphate of iron of the British Pharmacopeia. The process of the U.S. 
Pharmacopoeia has the advantage of being more manageable and convenient, sul- 
phate of iron being used directly instead of being made by the action of sulphuric 
acid on the metal. The directions given in the first part of the British process are 
precisely the same as those laid down by the British Council for making Sulphate 
of Iron; but the hot solution of the iron in the sulphuric acid, instead of being 
allowed to filter into an empty vessel, is made to drop into a portion of rectified 
spirit, the mixture being stirred while it cools. The acid directed is in excess; and 
the filtrate is consequently an acid solution of ferrous sulphate mixed with spirit. 
The stirring as the mixture cools, finely granulates the salt, which separates _per- 
fectly pure; the spirit holding in solution any tersulphate of iron which may have 
been formed, and the excess of acid dissolving any free sesquioxide. This process, 
in its main features, is that of M. Berthemot. (See 8th ed. U.S. D.) 

Properties. Precipitated sulphate of iron is a “very pale bluish green, crystal- 
line powder, efflorescent in dry air, but, when in contact with moisture, becoming 
gradually oxidized, without odor, having a saline and styptic taste, and an acid re- 
action. Soluble in 1:8 parts of water at 15° C. (59° F.) and in 0:3 part of boiling 
water; insoluble in alcohol. It should respond to the same reactions and tests as 
Sulphate of Iron. (See Ferri Sulphas.) If 4:167 Gm. of precipitated sulphate of 
irou are dissolved in water acidified with diluted sulphuric acid, and the solution 
treated with volumetric solution of bichromate of potassium, until a drop no longer 
gives a blue color with test-solution of ferricyanide of potassium, the required num- 
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ber of C.c. of the volumetric solution, multiplied by two (2), equals the percentage 
of unoxidized ferrous sulphate in crystals.” U.S. When carefully dried it under- 
goes no change by keeping. It appears to have been introduced into the catalogue 
of the Dublin Pharmacopeeia of 1850, as the best form of the sulphate for conver- 
sion into the officinal dried salt; and its peculiar state of aggregation would seem 
to fit it for that purpose ; yet this intention, if it existed, seems to have been over- 
looked in the revision of the British Pharmacopeeia, in which the granulated salt is 
not directed in the formula for the dried sulphate. The reason for its retention was 
probably that it is less liable to oxidation on exposure than the sulphate in its ordi- 
nary form, and experience has shown that it is admirably adapted for dispensing. 
Of. Prep. Syrupus Ferri Phosphatis, Br. 


FERRI VALERIANAS. U.S. Valerianate of Iron. [Ferric 
Valerianate. | 
(FER/RI VA-LE-RI-A’NAS.) 
Fez (Cs Hy O2)63 717°8. s Fee Og. 3Cio Hg 03; 358°9. 


“ Valerianate of Iron should be preserved in small, well-stopped vials, in a cool 
and dark place.” U.S. 

This preparation, which was officinal in the old Dublin Pharmacopeia, has been 
introduced into the new United States Pharmacopeia. It is rarely used, because of 
its insolubility. For process for making it, and other information, see Part IL. 

Properties. It is officinally described as “‘a dark tile-red, amorphous powder, 
permanent in dry air, having a faint odor of valerianic acid, and a mildly styptic 
taste. Insoluble in cold water, but readily soluble in alcohol. Boiling water de- 
composes it, setting free the valerianic acid.and leaving ferric hydrate. When slowly 
heated, the salt parts with its acid without fusing, but when rapidly heated, it fuses 
and gives off inflammable vapors having the odor of butyric acid. On ignition, 
ferric oxide remains. Mineral acids decompose the Valerianate, forming the respec- 
tive ferric salts and liberating valerianic acid.” U.S. 


FERRUM. U.S., Br. Tron. 


Fe; 55°9. (FER/RUM.) Fe; 27°95. 


“Metallic Iron, in the form of fine, bright, and non-elastic wire.” U.S. ‘“ Wrought 
iron in the form of wire or nails, free from oxide.” Br. 

Fer, Fr.; Hisen, G.; Ferro, /t.; Hierro, Sp.; Mars, Fr. 

In the U. 8S. Pharmacopeeia, this metal is employed in different preparations, in 
the form of wire; it was officinal in 1850 as Ferri Ramenta, Iron Filings. 

Tron is the most abundant and useful of the metals, and so interwoven with the 
wants of mankind that the extent of its consumption by a nation may be taken as 
an index of progress in civilization. It is universally diffused in nature, not only 
in the mineral but also in the vegetable and animal kingdoms. There are very few 
minerals in which traces of it are not to be found, and it is an essential constituent 
in many parts of animals, but particularly in the blood. It is one of the few metals 
which are not deleterious to the animal economy. 

Tron occurs, 1, native (almost exclusively, however, of meteoric origin) ; 2, sul- 
phuretted in the minerals, pyrites (simple ferric sulphide), pyrrotine or magnetic 
pyrites, and arsenopyrite or mispickel (a sulph-arsenide of iron) ; 3, oxidized, em- 
bracing the’ magnetic, specular, red, brown, and argillaceous oxides of iron, together 
with chromite (mixed oxides of iron, chromium, and magnesium), and franklinite 
(mixed oxides of iron, manganese, and zinc); 4, in saline combination, forming car- 
bonate, sulphate, phosphate, and arseniate of iron. Those minerals of iron which 
admit of being worked to advantage are called iron ores. These include the different 
native oxides, and the carbonate (sparry iron). The best iron is obtained from 
varieties of the native oxide, usually called magnetic iron ore and specular iron ore. 
These occur abundantly in Sweden, and furnish the superior iron of that country. 
As a general rule, those ores yield the best iron which occur in primitive formations. 

Extraction. The mode of extracting iron from its ores varies somewhat with the 
nature of the ore ; but the general principles of the operation are the same for all. 
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The ore, previously broken into small pieces and roasted, is exposed to the action of 
an intense heat, in contact with carbonaceous matter, such as charcoal, coke, or an- 
thracite, and in connection with some flux, capable of fusing with the impurities of 
the ore. The flux varies with the nature of the ore, and is generally either lime- 
stone or clay; limestone being employed when the ore is argillaceous, clay when itis 
calcareous. The flux, whatever it may be, enters into fusion with the impurities, 
and forms what is called the slag, which is a fusible silicate of lime chiefly ; while 
the carbonaceous matter, acting on the oxide of iron, reduces it to the metallic state. 
The reduced metal, from its density, occupies the lower part of the furnace, and is 
protected from the action of the air by the melted slag which floats on its surface. 
When the reduction is completed, the slag is allowed to run out by a hole in the side 
of the furnace, and the melted metal by an aperture at the bottom, the latter being 
received into long triangular moulds, where it solidifies in masses, known in com- - 
merce by the name of pig or cast iron. In this state the metal is brittle and far 
from being pure; as it contains from 3 to 6 per cent. of carbon, with silicon, phos- 
phorus, sulphur, and manganese. It is purified, and brought to the state of madle- 
able iron, by being fused and subjected, while stirred, to the action of a current of 
air on its surface. By these means the carbon is nearly burnt out, and the other 
impurities are oxidized and made to rise to the surface as a slag. Instead of this 
process, called “ refining,’ usage in this country and England substitutes what is 
termed “ pig-boiling,”’ that is, the pig iron is at once submitted to the operation of 
puddling without ‘previous refining. The “puddling” process consists in heating 
the charge of pig iron on the hearth of a reverberatory furnace in contact with ferric 
oxide and in a reducing flame. The silicon is first burnt out, and then the carbon 
gradually disappears ; the phosphorus goes into the “ tap cinder” as phosphide and 
phosphate ; the sulphur also in part does so as sulphur dioxide and in part remains 
in the cinder as ferrous sulphide. As the metal approaches to purity, it becomes 
tough and less liquid, and its particles agglutinate so as to form semi-fused lumps, 
though the temperature of the furnace continues the same. These lumps are then 
taken out of the furnace, and their particles, by means of ponderous hammers moved 
by steam or water power, or by great pressure, are forced together so as to form one 
tenacious mass. ‘The metal is finally rolled out into bars of a convenient size, when 
it constitutes the malleable iron of commerce. 

The third form of commercial iron, known as “ steel,” is made either by the cemen- 
tation process, or by the Bessemer process. In the former case, wrought iron is 
packed with charcoal and heated until combination takes place, and the resulting 
steel is cast into ingots. In the latter case, cast-iron is melted in large vessels called 
converters, when a blast of air is blown through the mass, burning out the requisite 
amount of carbon, and then, after addition of a small amount of spiegeleisen, or 
of manganiferous cast-iron, the finished product is run into moulds. Steel contains 
from one-half to one per cent. of carbon. 

Tron mines occur in most countries, but more. particularly in northern ones. In 
Spain, the principal mines furnish sparry iron and the red oxide. ‘The chief iron 
ores of France are the sparry iron, and the specular, brown, and argillaceous oxides ; 
of Germany, the sparry iron and brown oxide. The island of Elba is celebrated for 
its rich and abundant specular iron ore. 

In the United States iron is abundant. The principal ores that are worked are 
the magnetic, red, and brown oxides. The magnetic oxide is found in large beds in 
Essex Co., N. Y.,on the borders of Lake Champlain, and in the Lake Superior dis- 
trict; the red oxide in New York, New Jersey, Pennsylvania, and especially in 
avery pure state in Missouri, at Iron Mountain and Pilot Knob; the brown oxide 
in Hastern Pennsylvania. 

Properties, Iron is a hard, malleable, ductile, and tenacious metal, of a grayish 
white color and fibrous texture, a slightly styptic taste, and a sensible odor when 
rubbed. In tenacity it yields only to nickel and cobalt. (Deville.) Its sp. gr. is 
about 7-7 (7:8, U. S.), and its fusing point very high. It possesses the magnetic and 
welding properties. It is combustible, and, when heated to whiteness, burns in at- 
mospheric air, and with brilliant scintillations in oxygen gas. Ata red heat, its 
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surface is converted into black oxide, and at common temperatures, by the combined 
agency of air and moisture, it becomes covered with a reddish matter, called rust, 
which is the hydrated sesquioxide. It combines with all the non-metallic elements, 
except hydrogen and nitrogen, and with most of the metals. It forms three com- 
pounds with oxygen, a monoxide and sesquioxide, which, by their union, form 
the native magnetic oxide, and a teroxide, possessing acid properties, called ferric 
acid. The monoxide, or ferrous oxide, is of a dark blue color, attracted by the 
magnet, and spontaneously combustible in the air, being converted into sesquioxide. 
It is the base of green vitriol, and of the green salts of iron generally. It is very 
prone to absorb oxygen; and hence the salts which contain it are soon partially con- 
verted, when in solution, into salts of the sesquioxide. Its formula is FeO, consist- 
ing of one atom of iron, Fe, and one of oxygen, O, making its mol. wt. 56 + 16 = 72. 
The sesquioaxide, or ferric oxide, is readily obtained by dissolving iron in hydro- 
chloric acid, precipitating by ammonia, and igniting the precipitate. It is of a red 
color, not attracted by the magnet, and forms salts, which for the most part have a red- 
dish color. Its formula is Fe,O,, consisting of two atoms of iron, Fe, and three atoms 
of oxygen, O, making its mol. wt. 112 -+48—160. An allotropic variety of the 
sesquioxide, soluble in water, and not responding to the ordinary tests of iron, has 
been discovered by M. Pean de Saint-Gilles. The native black oxide, the magnetic 
oxide of mineralogists, consists of one molecule of FeO, and one molecule of Fe,0,, 
making its mol. wt. 72 -+ 160 — 232. Under the name of Ferri Oxidum Mag- 
neticum, the British Pharmacopeeia has a preparation consisting of this oxide with 
three mols. of water. The terowide or ferric acid, discovered by Frémy, may be 
obtained, in union with potassa, by passing chlorine through a very concentrated 
solution of the alkali, holding the hydrated sesquioxide in suspension, or-by fusing 
iron filings with nitre. This acid consists of one atom of iron 56, and three of oxy- 
gen 48 —104. Iron forms a number of important salts. 

Tron is readily detected, even in minute quantities, by bringing it to the state of 
sesquioxide in solution, and adding ferrocyanide of potassium or tincture of galls; 
the former of which will strike a deep blue, the latter a black color. The object of 
bringing it to the state of sesquioxide is readily effected by boiling the solution 
containing it with a little nitric acid. 

General Therapeutic Effects of Iron. The preparations of iron are pre-eminently 
tonic, and peculiarly well fitted to improve the quality of the blood, when impover- 
ished from any cause. Hence they are useful in diseases characterized by debility, 
especially when the consequence of inordinate discharges. The diseases in which 
they are usually employed are chronic anzemia or chlorosis, hysteria, fluor albus, 
scrofula, rickets, passive hemorrhages, dyspepsia when dependent on deficient energy 
of the digestive function, and neuralgia. They are contraindicated in all inflamma- 
tory diseases, producing, when injudiciously employed, heat, thirst, headache, diffi- 
culty of breathing, and other symptoms of an excited circulation. In order to 
understand their effect in improving the blood, it must be borne in mind that this 
fluid always contains iron, as an essential constituent of the red corpuscles. The 
amount in ten thousand parts of blood, according to different authorities, is 2:3 
parts (Le Canu), 2:4 (Denis), 5-5 (Becquerel and Rodier), 8°7 (Poggiale), mean 
4:7. In anzmia the blood is deficient in iron, not because the red corpuscles con- 
tain less of the metal, for they, individually considered, always contain the normal 
quantity ; but because there are fewer of them. (Becquerel and Rodier.) The 
question here arises, which are the preparations of iron best adapted to promote the 
formation of the red constituent of the blood, and what are the conditions of their 
administration most favorable to their efficient action? According to M. Bou- 
chardat, the preparations most easily assimilated are metallic iron and the ferrous 
oxide ; and, when the latter is in saline combination, it should be united either with 
carbonic acid, or with some organic acid. He holds that, when the iron is com- 
bined with a mineral acid, such as the sulphuric or phosphoric, the preparation acts 
solely as an astringent. Quevenne did not go so far as this, but believed that the 
mineral acid salts were not well adapted for assimilation, and that they were less 
80 in proportion to their astringent power. 
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Quevenne laid it down as a rule, that, when the iron preparations are given with 
the view of improving the blood, they should be taken with the meals, and not on 
an empty stomach. Doses, thus given, are well borne, which often cause uneasiness 
and pain, when taken fasting. The gastric juice of the empty stomach is usually 
alkaline; and Quevenne proved that reduced iron, introduced, through a fistulous 
opening, into the stomach of fasting dogs, was not acted on, and was without effect 
in exciting the secretion. The juice, during digestion, is acid, and has been shown 
by the experiments of Quevenne to be in a favorable state for dissolving iron. The 
ferruginous preparations, it is true, were found to be unequally soluble; for, while 
iron filings were freely soluble, the subcarbonate of iron was but slightly attacked. 
It was observed that the acidity of the gastric juice was but little diminished by 
the solution of the iron; which fact can be explained only by supposing that the 
presence of the metal caused a nearly proportional increase of the acid secretion. 
Assuming these observations to be accurate, it is easy to perceive why the ferrugi- 
nous preparations should be taken with the food, selecting of course those most sol- 
uble in the gastric juice. The digested iron, being intimately blended with the 
digested food, is in a favorable state for secondary assimilation. In the use of 
ferruginous preparations, it is necessary to persevere for several months, in order to 
reap the fullest benefit. Hven after the cure appears to be accomplished, it is safest 
to continue them, in diminishing doses, for a considerable time. 

The following table embraces all the preparations of iron to be found in the 
United States and British Pharmacopeeias, together with their synonymes. 


Tron is officinal— 
I. IN THE METALLIC STATE. 

Ferrum, U. S., Br.—Tron. 
Mistura Ferri Aromatica, Br.—Aromatic Mixture of fron. 
Vinum Ferri, Br.— Wine of Iron. 

Ferrum Reductum, U. S.; Ferrum Redactum, Br.—Reduced Iron. Powder 

of Iron. anit. 

Trochisci Ferri Redacti, Br.—Reduced Iron Lozenges. 


II. Ox1v1zEp. 

Ferri Oxidum Hydratum, 7S; Ferri Peroxidum Humidum, 6r.—Hy- 
drated Oxide of Iron. Moist Peroxide of Iron. 

Ferri Oxidum Hydratum cum Magnesia.— Hydrated Oxide of Iron with 
Magnesia. 

Ferri Oxidum Magneticum, Br.— Magnetic Oxide of Iron. 

Ferri Peroxidum Hydratum, Br.—Hydrated Peroxide of Iron. 

Emplastrum Ferri, br.— Chalybeate Plaster. 


III. In sALINE COMBINATION. 
Liquor Ferri Acetatis, U. S—WSolution of Acetate of Iron. 
Tinctura Ferri Acetatis, U. S, Br.— Tincture of Acetate of Iron. 
Ferri Arsenias, Br.—Arseniate of Iron. 
Ferri Carbonas Saccharatus, U. S—wSaccharated Carbonate of Iron. 
Ferri Carbonas Saccharata, b7.—Saccharated Carbonate of Iron. 
Pilula Ferri Carbonatis, Br.—Pill of Carbonate of Iron. 
Massa Ferri Carbonatis, U. S.—Mass of Carbonate of Iron. 
Pilulz Ferri Composite, U. S— Compound Pills of Iron. 
Ferri Chloridum, U. Si— Chloride of Iron. 
Liquor Ferri Chloridi, U. S.—WSolution of Chloride of Iron. 
Tinctura Ferri Chloridi, U. S— Tincture of Chloride of Iron. 
Ferri Citras, U. Si— Citrate of Iron. 
Liquor Ferri Citratis, U. S.—Solution of Citrate of Iron. 
Vinum Ferri Amarum, U. S.— Bitter Wine of Iron. 
Vinum Ferri Citratis, U. S., Br.— Wine of Citrate of Iron. 
Ferri et Ammonii Citras, U. S.; Ferri et Ammoniz Citras, Br.— Citrate 
of Iron and Anvmonium. 
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Ferri et Ammonii Sulphas, U. S.— Sulphate of Iron and Ammonium. Am- 
monio-ferric Alumv. 
Ferri et Ammonii Tartras, U. S.— Tartrate of Iron and Ammonium. 
Ferri et Potassii Tartras, 7. S.; Ferrum Tartaratum, Br.— Tartrate of Tron 
and Potassium. Tartarated Iron. 
Ferri et Quinine Citras, U. S.; Ferri et Quiniz Citras, Br.— Citrate of 
Tron and Quinine. Citrate of Iron and Quinia. 
Liquor Ferri et Quinine Citratis, U. S.—WSolution of Citrate of Iron and 
Quinine. 
Ferri et Strychninze Citras, U. Si— Citrate of Lron and Strychnine. 
Ferri Hypophosphis, U. S.— Hypophosphite of Iron. 
Potassii Ferrocyanidum, U. S.; Potassee Prussias Flava, Br.—Ferrocyanide 
of Potassium. Yellow Prussiate of Potassa, 
Pilula Ferri lodidi, Br.—Pill of Lodide of Iron. 
Pilule Ferri Iodidi, U. S—Pills of Iodide of Iron. 
Syrupus Ferri Iodidi, U. S., Br.— Syrup of Iodide of Iron. 
Ferri Iodidum, Br.—Jodide of Iron. 
Ferri [odidum Saccharatum, U. S.—Saccharated Iodide of Iron. 
Ferri Lactas, U. Si— Lactate of Iron. 
Liquor Ferri Nitratis, 7. S—Solution of Nitrate of Iron. 
Liquor Ferri Pernitratis, Br.— Solution of Nitrate of Iron. 
Ferri Oxalas, U. S— Oxalate of Iron. 
Liquor Ferri Perchloridi Fortior, Br.—Strong Solution of Perchloride of 
fron. 
Liquor Ferri Perchloridi, Br.— Solution of Perchloride of Iron. 
Tinctura Ferri Perchloridi, br.— Tincture of Perchloride of Iron. 
Ferri Phosphas, U. S., Br.—Phosphate of Iron. 
Syrupus Ferri Phosphatis, Br.—Syrup of Phosphate of Iron. 
Ferri Pyrophosphas, U. S.—Pyrophosphate of Iron. 
Emplastrum Ferri, U. S—Plaster of Iron. Strengthening Plaster. 
Trochisci Ferri, U. S— Troches of Iron. 
Liquor Ferri Subsulphatis, U. S.—Solution of Subsulphate of Iron. 
Ferri Sulphas, U. S., Br.— Sulphate of Tron. 
Ferri Sulphas Exsiccatus, U. S.; Ferri Sulphas Exsiccata, Br.—Dried 
Sulphate of Tron. 
Mistura Ferri Composita, U. S., Br.— Compound Mixture of Iron. 
Ferri Sulphas Preecipitatus.— Precipitated Sulphate of Iron. 
Ferri Sulphas Granulata, Br.— Granulated Sulphate of Iron. 
Liquor Ferri Tersulphatis, U. S.; Liquor Ferri Persulphatis, Br.— Solution 
of Tersulphate of Iron. Solution of Persulphate of Iron. 
Ferri Valerianas, U. Si— Valerianate of Iron. 


Tron Wire. Ferri Filum. U.S. 1850. 

Fil de Fer, Fr.; Hisendraht, G@.; Fil di Ferro, Jt.; Hilo de Hierro, Sp. 

Iron Fiuinas. Ferrt Ramenta. U.S. 1850. Limatura Ferrt. 

Limailles de Fer, /’r.; Hisenfeilicht, G.; Limatura di Ferro, /t.; Limatura de Hierro, Sp. 

Tron, when employed in pharmaceutical operations, should be of the purest kind; 
and hence the Pharmacopeeias generally direct it, when wanted in small masses, to 
be in the form of tron wire, which is necessarily made from the purest, because the 
softest and most ductile, iron, and is readily cut into pieces. The wire is very flexi- 
ble and without elasticity. 

Tron filings are usually obtained from the workshops of the blacksmith; but, as 
furnished from this source, they are generally very impure, and unfit for medicinal 
use. M. Gobley, upon examining thirty-six samples of iron filings, found but three 
exempt from copper. The rest, besides wood, sand, and oxide of iron, contained as 
high as 2 per cent. of this metal. Iron filings cannot be completely purified by the 
magnet; as they often have adhering to them bits of foreign matter, which are car- 
ried up with them. The only way to obtain them pure, is to file a piece of pure iron 
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with a clean file. The French Codex directs iron in an impalpable powder, prepared 
by porphyrizing bright and clean iron filings without water. A dull black powder 
is formed, which must be carefully preserved from moisture. An impalpable powder 
of the metal, Ferrwm Reductum, is officinal. 


FERRUM REDUCTUM. U.S. Reduced Iron. 
(FER/RUM RE-DUC'TUM.) 

Ferrum Redactum, Br., P.G., U. S. P. 1870; Ferri Pulvis, U. S. 1850; Powder of Iron; Fer- 
rum Hydrogenio Reductum, Ferrum Ope Hydrogenii Paratum; Iron reduced by Hydrogen, Iron 
by Hydrogen; Fer réduit par lHydrogéne, F’r.; Reducirtes Hisen, G. 

A process for this form of iron is no longer officinal; that of U.S. P. 1870 
will be found in the foot-note.* 

“Take of Hydrated Peroxide of Iron one ounce [avoirdupois]; Zinc, granulated, 
Sulphuric Acid, Chloride of Calcium, each, @ sufficiency. Introduce the Hydrated 
Peroxide of Iron into a gun-barrel, confining it to the middle part of the tube by 
plugs of asbestos. Pass the gun-barrel through a furnace, and, when it has been 
raised to a strong red heat, cause it to be traversed by a stream of hydrogen gas, 
developed by the action on the Zinc of some of the Sulphuric Acid diluted with 
eight times its volume of water. The gas before entering the gun-barrel must be 
rendered quite dry by being made to pass first through the remainder of the Sul- 
phurice Acid, and then through a tube eighteen inches long, packed with small frag- 
ments of the Chloride of Calcium. The farther end of the gun-barrel is to be 
connected by a cork with a bent tube dipping under water ; and when the hydrogen 
is observed to pass through the water at the same rate that it bubbles through the 
Sulphuric Acid, the furnace is to be allowed to cool down to the temperature of the 
atmosphere, the current of hydrogen being still continued. The reduced iron is 
then to be withdrawn, and enclosed in a dry stoppered bottle.” Br. 

This preparation was introduced into the United States and Dublin Pharmaco- 
poeias of 1850, and is retained in the present edition of our own, although the 
process for it has been abandoned. It consists of metallic iron in fine powder, 
obtained by reducing the sesquioxide by hydrogen at a dull red heat. The subcar- 
bonate of the U. 8. Pharm. 1870, which is essentially the sesquioxide of iron, is 
deprived of water by calcination, and then subjected to the reducing influence of a 
stream of hydrogen, purified from sulphuretted hydrogen and other acid by passing 
successively through a solution of subacetate of lead and milk of lime. The hydrogen 
unites with the oxygen of the sesquioxide to form water, and leaves the iron in the 
metallic state. ‘The subcarbonate should be perfectly free from sulphate of sodium, 
which it is apt to contain when imperfectly washed. If this salt be present, it will 
be reduced by the hydrogen to the state of sulphide of sodium, which will con- 
taminate and spoil the metallic iron formed, and cause the preparation, when taken, 
to give rise to unpleasant eructations. The heat should be carefully regulated ; for 
if it fall below dull redness, part of the oxide will escape reduction ; and, if it ex- 


* Ferrum Redactum. “Take of Subcarbonate of Iron thirty troyounces. Wash the Subcarbonate 
thoroughly with water until no traces of sulphate of sodium are indicated by the appropriate tests, 
and calcine it in a shallow vessel until free from moisture. Then spread it upon a tray, made by 
bending an oblong piece of sheet-iron in the form of an incomplete cylinder, and introduce this 
into a wrought-iron reduction-tube, of about four inches in diameter. Place the reduction-tube in 
a charcoal furnace ; and, by means of a self-regulating generator of hydrogen, pass\through it a 
stream of that gas, previously purified by bubbling successively through solution of subacetate of 
lead, diluted with three times its volume of water, and through milk of lime, severally contained 
in four-pint bottles, about one-third filled. Connect with the further extremity of the reduction- 
tube a lead tube bent so as to dip into water. Make all the junctions air-tight by appropriate. 
lutes; and, when the hydrogen has passed long enough to fill the whole of the apparatus to the ex- 
clusion of atmospheric air, light the fire, and bring that part of the reduction-tube, occupied by the 
Subcarbonate, to a dull-red heat, which must be kept up so long as the bubbles of hydrogen, break- 
ing from the water covering the orifice of the lead tube, are accompanied by visible aqueous vapor. 
When the reduction is completed, remove the fire, and allow the whole to cool to the ordinary tem- 
perature, keeping up, during the refrigeration, a moderate current of hydrogen through the appa- 
ratus. Withdraw the product from the reduction-tube, and, should any portion of it be black 
instead of iron-gray, separate such portion for use in a subsequent operation. Lastly, having pow- 
dered the Reduced Iron, keep it in a well-stopped bottle. When thirty troyounces of Subcarbonate 
of Iron are operated on, the process occupies from five to eight hours.” U. S..1870. 
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ceed that point considerably, the particles of reduced iron will agglutinate, and the 
preparation will be heavy and not readily pulverizable. The British process is not 
so well fitted for practical purposes as that of the U. 8S. Pharm. 1870. The di- 
rection to dry the hydrogen is unnecessary. On the subject of powder of iron, 
manufacturing chemists will find it useful to consult the paper of MM. Soubeiran 
and Dublane, in which full directions are given for purifying the hydrogen, con- 
structing the furnace, regulating the heat, and avoiding explosions. (A. J. P., xviii., 
p. 303. For improvements by Prof. Procter, see A. J. P., xix., p. 11.) 

Since the tenth edition of this work was published, several processes have been 
proposed for obtaining powder of iron. Mr. Arthur Morgan, of Dublin, recommended 
the use of dried ferrocyanide of potassium, thoroughly mixed with anhydrous red 
oxide of iron, and calcined with pure carbonate of potassium at alow red heat. The 
product contains all the iron in a reduced state, mixed with soluble matters, which 
are carefully washed away. (See A. J. P., 1854, p. 450.) A similar process to the 
above has been proposed by a German chemist, named Ziingerle ; the oxalate of 
iron being substituted for the red oxide. (See P. J. 7r., 1857, p. 565.) Prof. 
Wohler recommended the use of the same oxalate, not in connection with ferrocyanide 
of potassium, but as a suitable compound of iron for reduction by hydrogen. W. 
Miiller found that oxide of iron obtained by heating the metal in the air is reduced 
when moist at 293° C. (559:4° F.); when quite dry, at 305° to 339° C. (581° to 
642:2° FP.) ; the oxalate moist, at 278° C. (532°4° F.). Another eligible compound 
for reduction is the crystalline powder of oxide of iron, prepared by fusing, in a 
clay crucible, pure dried sulphate of iron with three times its weight of chloride of 
sodium, and then washing the melted mass when cold, until everything soluble is 
removed. (Wdohler.) M. Crolas prepares a pure oxide of iron by adding chloride 
of barium to the solution of the chloride of iron to precipitate the contaminating 
sulphate, getting rid of the chloride of barium by crystallization and precipitating 
by solution of ammonia. The chloride of ammonium is driven off by heat. (Journ. 
de Pharm., 4e sér.,xx.30.) The process of M. Hugéne Fegueux consists in re- 
ducing the oxide of iron by earbonic oxide, formed by passing a stream of carbonic 
acid over red-hot charcoal in the reduction-tube, before it reaches the oxide of iron. 
The carbonic acid, thus reduced to carbonic oxide, is formed again by the deoxi- 
dizing of the ferruginous oxide. 

Under the name of “ alcoholized tron,” a powder of iron has been introduced 
into this country, said to be prepared, in the eastern parts of Germany, by attrition 
of iron filings with honey, by some cheap method, as by attachment to a saw-mill 
or steam machinery. It has the appearance of powdered plumbago, but under the 
magnifying glass is seen to contain particles with the metallic lustre, and rounded as 
if by friction. It is soluble in diluted sulphuric acid, with the escape of hydrogen 
free or nearly so from sulphur; but a small quantity of a black powder remains 
undissolved. (A.J. P., 1867, p.11.) The relation of the epithet “alcoholized” to 
this powder is not very obvious, as this name was given originally to iron obtained 
by passing alcohol vapor over oxide of iron. It is not much inferior to reduced 
iron, and is better than some preparations sold by that name. 

Properties. Powder of iron, called by the French jer reduit, is a light, taste- 
less powder, soft to the touch, of an iron-gray color, and without metallic lustre. 
If black, the preparation is to be rejected as not being fully deoxidized. When 
thrown into a dilute acid, it causes a lively effervescence of hydrogen without odor, 
A small portion of it, struck on an anvil with a smooth hammer, forms a scale 
having a brilliant metallic lustre. It takes fire upon the application of a burning 
body. On account of its great liability to oxidation, it should be kept in a dry 
bottle, well stopped. A black powder, having a composition corresponding with 
that of the magnetic oxide of iron, has been sold in London and Edinburgh under 
the name of Quevenne’s iron. The spurious powder may be known by its having 
a black instead of an iron-gray color, and by its effervescing but slightly with acids. 
In the process for making reduced iron, part of the sesquioxide almost always 
escapes full deoxidation, and comes out of the tube a black color. This part should 
be rejected, instead of being sold as reduced iron, as appears to have been done by 
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some manufacturing chemists. If the preparation has been very badly made, its 
solution in dilute sulphuric acid will produce an intensely red color with sulphocy- 
anide of potassium. It is officinally described as “a very fine, grayish black, lus- 
treless powder, permanent in dry air, without odor or taste, and insoluble in water 
or alcohol. When ignited in contact with air, it is converted into ferric oxide. 
When treated with diluted sulphuric acid, it causes the evolution of nearly odorless 
hydrogen gas, and, on being warmed, it is dissolved without leaving a residue.” U.S. 

Tests of Purity. The Pharmacopwia gives a quantitative test, which is based on 
Carles’s method* and that of the British Pharmacopeia. “If 1 Gm. of Reduced 
Iron be digested with 3:5 Gm. of iodine, 2°5 Gm. of iodide of potassium, and 50 
(.c. of distilled water for two hours, the resulting filtrate should have a green color, 
and should not be rendered blue by gelatinized starch (presence of at least 80 per 
cent. of metallic iron).” U.S. Schacht (Pharm. Zeitung ; N. R., 1877, p. 207) 
proposes the following tests of purity. ‘‘ It should be completely soluble in warm, 
diluted, pure hydrochoric acid, and the evolved gas (hydrogen) must be entirely 
indifferent against paper impregnated with lead acetate. When treated for half an 
hour with 25 parts of a solution of ferric chloride of spec. grav. 1-300, in a glass- 
stoppered vial, under repeated shaking, it is entirely disssolved.” 

J. Creuse communicated a valuable paper to the Amer. Pharm. Association in 
1874, in which he showed the deficiencies of many brands of commercial iron by 
hydrogen, and recommended a test based on an estimation of the amount of hydro- 
gen liberated-from a definite weight of the reduced iron. O. Wilner (armaceu- 
tisk Tiddskrift, Aug. 1880; A. J. P., 1881, p. 15) states that, 1. The amount of 
metallic iron in reduced iron can be accurately determined by treatment with mer- 
curic chloride and titration with potassium permanganate. 2. If metallic iron is 
treated by the aid of a gentle heat with an excess of a concentrated solution of 
mercuric chloride, mercurous chloride and metallic mercury are separated, and the 
metallic iron passes as ferrous chloride into solution; the ferrous and ferric oxides 
which may be present remain undissolved, and therefore do not prevent the estima- 
tion of the amount of metallic iron in the reducediron. 3. The amount of ferrous 
oxide in the preparation may be estimated by treating the same portion with hydro- 
chloric acid, digesting the mixture in ayclosed vessel until the finely divided ferrous 
oxide becomes dissolved, and titrating with potassium permanganate. 4. The ferric 
chloride which is thus formed at the same time has no appreciable action upon the 
precipitated metallic mercury and mercurous chloride. 

Medical Properties. Powder of iron, reduced from the oxide by hydrogen, was 
first prepared for medicinal purposes by Quevenne and Miquelard, of Paris. It is 
one of the best of chalybeate tonics, nearly free from astringency, and, according 
to Quevenne and M. Costes, of Bordeaux, yields the largest proportion of iron into 
the gastric juice. The chief objection to it is the difficulty of obtaining it well 
prepared. Much of the powder of iron found in the shops is not to be depended 
on, in consequence of imperfect reduction. Observations to determine its thera- 
peutic value, compared with that of the other ferruginous preparations, were made 
by M. Costes, for nearly four years, at the Saint-André hospital, of Bordeaux, and 
with results highly favorable to it. The dose is from three to six grains (0-20-0-40 
Gm.) several times a day, given in powder or pill. It is sometimes prepared 
with chocolate in the form of lozenges. 


Off. Prep. Pilulee Ferri Iodidi, 7 S. 


* P, Carles estimates the proportion of iron by the use of a titrated solution of iodine, contain- 
ing 4°53 grammes of iodine and 5 grammes of iodide of potassium in a hundred cubic centime 
tres; one cubic centimetre of this solution is equivalent to -01 gramme of iron. 0°1 gramme of the 
iron to be tested should be put in 5 grammes of water in a matrass and heated. Then the solution 
should be added from a burette. Sometimes a little continuance of the heat is necessary for the 
perfection of the reaction, which changes the color of the liquid persistent yellow. Before accept-~ 
ing the readings of the burette the residue should be tested with hydrochloric acid. Any efferves- 
cence shows that the iron has not fully combined with the iodine. (Journ. de Pharm., 4e sér., xx. 178.) 
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FICUS. U.8., Br. Fig. 
(FI'/CUS.) 

“The fleshy receptacle of Ficus Carica, Linné (Nat. Ord. Urticacese, Artocar- 
pez), bearing fruit upon its inner surface.” U.S. “The dried fruit of Ficus 
Carica.” Br. 

Caricw, P.G.; Ficus Passa, Fici, Fructus Carice; Figues, Fr.; Feigen, G.; Fichi, It.; Higos, Sp. 

Gen. Ch. Common receptacle turbinate, fleshy, converging, concealing the florets 
in the same or distinct individuals. Maur. Calyx three-parted. Corolla none. 
Stamens three. FEMALE. Calyx five-parted. Corolla none. Pistil one. Seed one, 
covered with the closed, persistent, somewhat fleshy calyx. Willd. : 

Ficus Carica, Willd. Sp. Plant. iv.1131; Woodv. Med. Bot. p.'714, t. 244. The 
fig-tree, though often not more than twelve feet high, sometimes rises in warm cli- 


mates twenty-five or even thirty feet. Its trunk, which seldom exceeds seven inches 


in diameter, is divided into numerous spreading branches, covered with a brown or 
ash-colored bark. Its large, palmate leaves, usually divided into five obtuse lobes, 
are deep green and shining above, pale green and downy beneath, and stand alter- 
nately on strong, round footstalks. The flowers are situated within a common re- 
ceptacle, placed upon a short peduncle in the axils of the upper leaves. This recep- 
tacle, the walls of which become thick and fleshy, constitutes what is commonly 
called the fruit ; though this term is, strictly speaking, applicable to the small seed- 
like bodies found in great numbers on the internal surface of the receptacle, to which 
they are attached by fleshy pedicels. Cultivation has produced in the fig, as in the 
apple and peach, a great diversity in-shape, size, color, and taste. It is usually, how- 
ever, turbinate, or top-shaped, umbilicate at the large extremity, of the size of a small 
pear, of a whitish, yellowish, or reddish color, and of a mild, mucilaginous, saccharine 
taste. The dried figs can be partially restored to their original shape by soaking. 

The fig-tree is supposed to have come originally from the Levant. It was intro- 
duced at a very early period into various parts of the south of Europe, and is now 
very common throughout the whole basin of the Mediterranean, particularly in Italy 
and France. ‘To hasten the ripening of the fruit, it is customary to puncture it 
with a sharp-pointed instrument covered with olive oil. The ancient process of 
caprification is still practised in the Levant. It consists in attaching branches of 
the wild fig-tree to the cultivated plant. The fruit of the former contains great 
numbers of the eggs of an insect of the genus Cynips, the larvee of which, as soon 
as they are hatched, spread themselves over the cultivated fruit, and, by conveying 
the pollen of the male organs over which they pass to the female florets, hasten the 
impregnation of the latter, and cause the fig to come quickly to perfection, which 
might otherwise ripen very slowly, or wither and drop off before maturity. Some 
authors attribute the effect to the piercing of the fruit by the young insects. Ac- 
cording to Landerer, the unripe fig contains an irritant juice, which inflames the 
skin, and may even disorganize it. (See A. J. P., xxxili. 215.) 

The figs, when perfectly ripe, are dried by the heat ot the sun, or in ovens. Those 
imported into this country come chiefly from Smyrna, packed in drums or boxes. 
They are more or less compressed, and are usually covered in cold weather with a 
whitish saccharine efflorescence, which melts in the middle of summer, and renders 
them moist. The best are yellowish or brownish, somewhat translucent when held 
to the light, and filled with a sweet viscid pulp, in which are lodged numerous small 
yellow seeds. They are much more saccharine than the fresh fruit. Their chief 
constituents are grape sugar, which is present in the dried fruit to the amount of 
60-70 per cent., and gum or mucilage. . | 

Medical Properties and Uses. Figs are nutritious, laxative, and demulcent. 
In the fresh state they are considered, in the countries where they grow, a whole- 
some and agreeable aliment, and have been employed from time immemorial. They 
are apt, however, when eaten freely, to produce flatulence, pain in the bowels, and 
diarrhoea. Their chief medical use is as a laxative article of diet in constipation. 
They occasionally enter into demulcent decoctions; and, when roasted or boiled, 
and split open, are sometimes applied as a cataplasm to the gums. 


Of. Prep. Confectio Senne. 
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FCENICULUM. U.S. Fennel. 


(FG:-NIC’U-LUM—fe-nik/yi-lum.) 


“The fruit of Foeniculum vulgare. Gaertner. (Vat. Ord. Umbelliferee, Ortho- 
sperme.)” U.S. “The fruit of Foeniculum dulce. D.C. Imported from Malta.” Br. 


Feeniculi Fructus, Br.; Fructus Foeniculi, P. G.; Fennel Fruit (Seed), Sweet Fennel Fruit ; 
Fenouil, Fruits (Semences) de Fenouil, /’r.; Fenchel, Fenchelsamen,(.; Finnocchio, /t.; Hinojo, Sp. 


The plant producing fennel-seed was attached by Linnzeus to the genus Anethwm, 
but was separated from it by De Candolle, and placed, with three or four others, in 
a new genus styled Meniculum, which has been gen- 
erally adopted by botanists. The Anethwm Feenicu- 
dum of Linnzeus embraced two varieties, the common 
or wild fennel, and the sweet fennel; the latter being 
the plant usually cultivated in the gardens of Europe. 
These are considered by De Candolle as distinct spe- 
cies, and named respectively Feniculum vulgare and 
Feeniculum dulce, but the correctness of the opinion 
of the great Swedish botanist is now generally ad- 
mitted. 7 

Gen. Ch. Calyx a tumid obsolete rim. Petals 
roundish, entire, involute, with a squarish blunt lobe. 
Fruit nearly taper. Half-fruits with five prominent 
Transverse section of Fennel, magnified bluntly keeled ridges, of which the lateral are on the 

o show the oil-tubes. . : ° 
edge, and rather broadest. Vuttz single in the chan- 
nels, 2 on the commissure. Jnvolucre none. Lindley. 

Feeniculum vulgare. De Cand. Prodrom. iv. 142.—Anethum Foeniculum. Linn.; 
Woodv. Med. Bot. p. 127, t.49. Common Fennel has a biennial or perennial taper- 
ing root, and an annual, erect, round, striated, smooth, green, and copiously branch- 
ing stem, which usually rises three or four feet in height. The leaves, which stand 
alternately at the joints of the stem, upon membranous striated sheaths, are many 
times pinnate, with long, linear, pointed, smooth, deep green leaflets. The flowers 
are in large, flat, terminal umbels, with from thirteen to twenty rays, and destitute 
both of general and partial involucres. The corolla consists of five petals, which, as 
well as the stamens, are golden-yellow. The fruit is ovate, rather less than two lines 
in length by about a line in breadth, and of a dark color, especially in the channels. 
The plant is a native of Kurope, growing wild upon sandy and chalky ground through- 
out the continent, and is also abundant in Asia, possibly extending as far as China. 
The variety F. officinale of Merat and De Lens is chiefly characterized by its fruit 
being twice as long as that of the ordinary plant, and also a little curved, of a less 
dark color, with prominent ridges, and a persistent peduncle. It is sweeter and more 
aromatic than common fennel-seed. 

F. dulce. De Cand. Prodrom. iv. 142. Sweet Fennel bears a general resemblance 
to F. vulgare, but differs in having its stem somewhat compressed at the base, its 
radical leaves somewhat distichous, and the number of rays in the umbel only from 
6 to 8. Itis also a much smaller plant, being only about a foot high; its flowers 
appear earlier; and its young shoots or turiones are sweeter and edible. In Italy it 
is cultivated as a garden vegetable, the shoots being eaten boiled or as a salad. 

The roots of fennel were formerly employed in medicine, but are generally infe- 
rior in virtues to the fruit, which is now the only officinal portion. It is stated that 
manufacturers of the oil usually distil the whole plant. Commerce is partly supplied 
from the product of our own gardens; but much the larger portion of the medicine 
is imported from Europe, and chiefly, as we have been informed, from Germany. Dur- 
ing the winter of 1879 much of the seed in the German market was adulterated with 
fennel-seed partially deprived of its oil. The fennel-seed cultivated here is sweeter 
and more aromatic than that from abroad, probably in consequence of its greater 
freshness. 

Fennel-seeds (half-fruits) are oblong oval, from one to three or four lines in length, 
flat on one side, convex on the other, not unfrequently connected by their flat sur- 
faces, straight or slightly curved, brownish or of a dark grayish green color, with 





PART I. Feeniculum.—Frangula. | 697 


fine prominent, obtuse, yellowish ridges on the convex surface. On section the vittss 
or oil-tubes are seen to be very well developed, and to be situated one between each 
pair of ridges and two upon the flat face of each mericarp. There are two varieties 
of fennel seed; one which is probably the product of the wild fennel growing in 
the south of France, is from one to two lines long, dark-colored, rather flat, alinost 
always separate, and without footstalks: the other is from three to five lines in length, 
lighter-colored, with much more prominent ridges, often conjoined by their flat sur- 
face, and very frequently provided with a footstalk. They do not differ essentially 
in aromatic properties. The odor of fennel-seed is fragrant, its taste warm, sweet, 
and agreeably aromatic. It yields its virtues to hot water, but more freely to alco- 
hol. The essential oil may be separated by distillation with water. (See Olewm 
Fonicult.) Hrom 960 parts of the seed, Neumann obtained 20 parts of volatile 
and 120 of fixed oil. 

Medical Properties and Uses. Fennel-seed was used by the ancients. It is one of 
our most grateful aromatics, and in this country is much employed as a carminative, 
and as a corrigent of other less pleasant medicines, particularly senna and rhubarb. 
It is recommended for these purposes by the absence of any highly excitant prop- 
erty. An infusion may be prepared by introducing two or three drachms of the 
seeds into a pint of boiling water. The dose of the bruised or powdered seeds 
is from a scruple to half a drachm (1:3-1:95 Gm.). In infants the infusion is 
frequently employed as an enema for the expulsion of flatus. 

Of. Prep. Aqua Feeniculi, br.; Pulvis Glycyrrhizae Compositus, UJ. 8. 


FRANGULA. U.S. Frangula. [Buckthorn.] 
(FRAN’GU-LA.) 


“The bark of Rhamnus Frangula, Linné (Nat. Ord. Rhamnacez), collected 
at least one year before being used.” U.S. 

Alder Buckthorn; Cortex Frangule, P.G.; Bourdaine, Bourgéne, Fr.; Faulbaumrinde, G. 

Gen. Ch. Calyx four- to five-cleft, the tube campanulate lined with the disk. 
Petals small, short-clawed, notched at the end, wrapped around the short stamens, 
or sometimes none. Ovary from two- to four-celled. Drupe berry-like, containing 
two to four separated seed-like nutlets. Gray’s Manual. 

R. frangula. Linn. Bb. & T. 65.—Frangula vulgaris. Reichert. The Alder 
Buckthorn is an erect glabrous shrub ten to fifteen feet high, without thorns, with 
broadly ovate obtuse leaves, with the margins entire or slightly sinuate, the under 
side sometimes slightly downy, and the rather numerous lateral veins diverging 
equally almost from the whole length of the midrib. Flowers all hermaphrodite, 
two or three together in each axil, with the calyx, teeth, petals, and stamens in fives. 
Fruit dark purple, the size of a pea. This plant grows in hedges and bushy places 
throughout Europe and Russian Asia, except in the far north. 

It is probable that most of the species of the genus Rhamnus have cathartic 
properties. An article upon R. Purshiana, D.C., will be found in Part II., under 
the heading of Cascara Sagrada. The R. catharticus, Linn., or common buckthorn, 
grows in Kurope along with the officinal species, and has become naturalized in this 
country. Its bark is probably often sold for the officinal article. It is distinguished 
by its more spreading, thorny habit, and its dicecious flowers, which are thickly 
clustered in the axils and have their parts in fours. The leaves also are more 
acute, have their margins finely serrate and their lateral veins mostly proceeding 
from the proximal half of the midrib. The fruit is black. 

Properties. This bark is officinally described as “ quilled, about one twenty-fifth 
of an inch (1 mm.) thick; outer surface gray-brown, or blackish brown, with nu- 
merous, small, whitish, transversely-elongated, suberous warts ; inner surface smooth, 
pale brownish yellow; fracture in the outer layer short, of a purplish tint ; in the 
inner layer fibrous and pale yellow; nearly inodorous; taste sweetish and bitter.” 

It is not certainly known which of the several bodies isolated from frangula bark 
is the purgative principle. The most important body, frangulin, the rhamnoxan- 
thin (C,,H.,,O,,) of Buchner and Binswanger, may be obtained by Phipson’s process 
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by macerating the bark for three or four days in carbon disulphide, then permitting 
the liquid to evaporate, exhausting the residue with alcohol, which leaves the fatty 
matter behind, evaporating the alcoholic liquid to dryness, and recrystallizing from 
ether. As thus obtained it is in fine yellow crystals, melting at about 249° C. 
(480-2° F.), and subliming in golden-yellow needles. It is insoluble in water, soluble 
in 160 parts of warm 80 per cent. alcohol, nearly insoluble in cold alcohol, soluble 
in hot fixed oils, benzin, and oil of turpentine. It communicates its color to cotton, 
silk, and wool. Kubly obtained an amorphous glucoside, avornin, C,,H,,O,, from the. 
bark, and Liebermann and Waldstein obtained from old frangula bark the glucoside 
emodin, and proved its identity with the same principle found in rhubarb. 

Medical Properties. In its fresh state this drug is very irritant to the gastro- 
intestinal mucous membrane, producing, when taken in sufficient quantity, violent 
catharsis, accompanied by vomiting, and much pain. During drying it is said to 
lose much of its irritant powers, and the dried bark is affirmed to resemble rhubarb 
in its action. In this country it is gradually coming into use. A decoction (half 
ounce to the half pint) may be used in tablespoonful doses, or a dessertspoonful 
of an elixir, four fluidounces of the fluid extract to twelve of elixir of orange, or 
the officinal fluid extract in doses of fifteen to thirty minims (0°9 to 1:9 C.c.). 

Off. Prep. Extractum Frangule Fluidum, UV. S. 


GALBANUM. U.S., Br. Galbanum. 
(GAL/BA-NUM.) 


“ A gum-resin obtained from Ferula galbaniflua, Boissier et Buhse, and probably 
from other allied plants. (Vat. Ord. Umbelliferse, Orthosperme.)” U.S. “ A gum- 
resin, derived from an unascertained umbelliferous plant. Imported from India and 
the Levant.” Br. | 

Gummi-Resina Galbanum; Galban, Mutterharz, G.; Galbano, Jt., Sp. 

It is uncertain from what plant galbanum is derived. At one time it was supposed 
to be the product of Bubon Gialbanum, an umbelliferous plant of the eastern coast 
of Africa. It has also been referred to the Ferula Ferulago of Linneeus, the Ferula 
galbanifera of Lobel, which inhabits the coast of the Mediterranean, and is found 
also in Transylvania and the Caucasus. But no part of either of these plants has 
the odor of galbanum; and it is, therefore, scarcely probable that they yield the 
drug. Mr. Don, having found the seeds taken from a parcel of galbanum to belong 
to an undescribed genus of umbelliferous plants, and concluding that they came from 
the same source as the gum-resin itself, gave the title of Galbanum to the new genus, 
and named the species Galbanum officinale. This was rather hastily adopted by 
the London College ; as it is by no means certain that the same plant produced the 
seeds and the gum-resin. Specimens of a plant were received in England from 
Persia having a concrete juice adhering to them, which was taken by Dr. Lindley 
for galbanum; and that botanist, finding that the plant belonged to an undescribed 
genus, named it Opoidia, with the specific name galbanifera. Dr. Pereira, how- 
ever, found the substance not to be galbanum; and this supposed origin of the 
drug, therefore, must be considered as more than doubtful. A German traveller, 
F. A. Buhse, who has resided in Persia, states that, in 1848, he met with the gal- 
banum plant on the declivities of the Demavend, near the southern coast of the 
Caspian. He saw the gum-resin exuding spontaneously from the plant, and was 
informed by the natives that the drug was collected from it. The plant is a Ferula, 
and has received the name of #’, galbaniflua, Boissier and Buhse. Buhse also states 
that the Persian galbanum is yielded by a second plant, which is doubtfully distinct 
from F. galbaniflua ; this is the F. rubricaulis, Boissier (F. erubescens, Berg). 
Galbanum is said to be obtained by making incisions into the stem, or cutting it 
off a short distance above the root. A cream-colored juice exudes, which concretes 
upon exposure to the air. ‘ A portion of juice also exudes spontaneously from the 
joints, and hardens in the shape of tears. The drug is brought from India and 
the Levant. . 

Properties. Galbanum usually appears in the form of masses composed of 
whitish, reddish, or yellowish tears, from the size of a pin’s head to that of a pea, and 
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larger, irregularly agglutinated by a darker colored yellowish brown or greenish 
substance, more or less translucent, and generally mixed with pieces of stalk, seeds, 
or other foreign matters. It is also found, though rarely in our markets, in the 
state of distinct roundish tears, about as large as a pea, of a yellowish white or pale 
brownish yellow color, shining externally as if varnished, translucent, and often 
adhering together. Galbanum has in cool weather the consistence of firm wax, 
but softens in summer, and by the heat of the hand is rendered ductile and adhe- 
sive. At 100° C. (212° F.) it is sufficiently liquid to admit of straining; and it 
generally requires to be strained before it can be used. A dark brown or blackish 
color, a consistence always soft, the absence of whitish grains, a deficiency in the 
characteristic odor and taste, and the intermixture of earthy impurities, are signs 
of inferiority. 

The odor of galbanum is peculiar and disagreeable ; its taste bitterish, warm, and 
acrid; its sp. gr. 1:212. Triturated with water, it forms an imperfect milky solu- 
tion, which on standing deposits the greater portion of what was taken up. Wine 
and vinegar act upon it in a similar manner. Alcohol dissolves a considerable pro- 
portion, forming a yellow tincture, which has the smell and taste of galbanum, and 
becomes milky with water, but affords no precipitate. In dilute alcohol it is wholly 
soluble, with the exception of impurities. Ether dissolves the greater portion. 
“When moistened with alcohol, galbanum acquires a purple color on the addition 
of a little hydrochloric acid.” U.S. It contains volatile oil, resin, and mucilage. 
The oil, amounting to 7 per cent., is a slightly yellowish liquid, partly consisting of 
a hydrocarbon, C,,H,,, boiling at from 170° to 180° C. The greater part of oil 
of galbanum, however, consists of hydrocarbons of a much higher boiling point. 
The crude oil is dextrogyrate. The resin, constituting about 60 per cent., is very 
soft, and dissolves in ether or in alkaline liquids, even in milk of lime, but only par- 
tially in bisulphide of carbon. When heated with hydrochloric acid for some time, 
it yields wmbelliferone, C,H,O,, which may be dissolved from the acid liquid by 
means of ether or chloroform, and obtained on evaporation in colorless acicular 
crystals. The aqueous solution of umbelliferone exhibits, especially on addition of 
an alkali, a brilliant blue fluorescence, which is destroyed by an acid. If a small 
fragment of galbanum is immersed in water, a fluorescence is produced by a drop 
of ammonia. Asafcetida shows the same, but ammoniacum does not. 

Galbanum submitted to dry distillation yields a thick oil of brilliant blue color. 
This oil on rectification yields a greenish portion, and then a superb blue oil. Kach- 
ler (Ber. Ch. Ges., 1871, p.36) found a colorless oil, C,,H,,, and a blue oil, C,,H,,0, 
boiling at 289° C. The blue oil, according to Kachler, after purification, agrees 
with the blue oil of the flowers of Matricaria Chamomilla. 

By fusing galbanum resin with potash, Hlasiwetz and Barth (Ann. Ch. Pharm., 
130, p. 354) obtained resorcin, together with acetic and volatile fatty acids. 

According to Ludewig, a gum-resin, designated as Persian galbanum, is received 
in Russia by the way of Astracan or Orenburg, and- is the kind used in that 
country. It comes enclosed in skins, and is in masses of a reddish brown color 
with whitish streaks, of a disagreeable odor, somewhat like that of asafcetida, and 
of an unpleasant, bitter, resinous taste. It is so soft as to melt with a slight eleva- 
tion of temperature. It differs from common galbanum in its odor, in its color, 
which is never greenish, and in the absence of tears, and is probably derived from a 
different plant. It abounds in impurities. 

Medical Properties and Uses. Galbanum was known to the ancients. It is 
stimulant, expectorant, and antispasmodic, and is considered as intermediate in 
power between ammoniac and asafcetida. It has chiefly been used in chronic affec- 
tions of the bronchial mucous membrane, amenorrheea, and chronic rheumatism. 
It is occasionally applied externally as a plaster to indolent swellings, with the view 
of promoting resolution or suppuration. The dose is from ten to twenty grains 
(0°65-1:3 Gm.), and may be given in pill, or triturated with gum arabic, sugar, 
and water, so as to form an emulsion. 

Off. Prep. Emplastrum Asafcetidee, U.S.; Emplastrum Galbani; Pilula Assa- 
feetidee Composita, Br.; Pilulee Galbani Composite, U.S. 
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GALLA. U.S. Nutgall. [Galls.] 


(GAL'LA.) 


‘“‘ Hxcrescences on Quercus lusitanica, Webb, var. infectoria, De Candolle (Nat. 
Ord. Cupuliferze), caused by the punctures and deposited ova of Cynips Galle tinc- 
torize. Olivier. (Class, Insecta. Order, Hymenoptera.)” U.S. ‘“ Exerescences on 
Quercus infectoria, caused by the punctures and deposited ova of Diplolepis Galle 


tinctoriz.” br. 
Galle, P.G.; Gale Halepense, vel Hercica, vel Levantica, vel Tinctoria, vel Quercina; Galle de 
Chéne, Noix de Galle, Fr.; Gallipfel, G.; Galla, /t.; Agallas de Levante, Sp. 


Many plants, when pierced by certain insects, particularly those of the genus 
Cynips, are affected at the points of puncture with a morbid action, resulting in 
excrescences, which, as they are derived from the juices of the plant, partake more 
or less of its chemical character. Most of the oaks are occasionally thus affected ; 
and the resulting excrescences, having in a high degree the astringency of the plant, 
have been employed for various practical purposes. They are known by the name 
of galls, a term which, as well as their use in medicine, has been handed down from 
the ancients. Quercus infectoria, Q. Atgilops, Q. excelsa, Y. Ilex, Q. Cerris, and 
Q. Robur have been particularized as affording this product ; but it is now generally 
admitted, on the authority of Olivier, that the officinal galls are derived chiefly, if 
not exclusively, from Q. infectoria.* 

QueErRcus. See Quercus Alba. 

Quercus infectoria. Willd. Sp. Plant. iv.436; Olivier, Voy. Orient. t. 14 e¢ 15; 
Carson, Jilust. of Med. Bot. ii. 40, pl. 85. The dyer’s oak is a small tree or shrub, 
with a crooked stem, seldom exceeding six feet in height. The leaves are obtusely 
toothed, smooth, of a bright green color on both sides, and stand on short footstalks. 
The acorn is elongated, smooth, two or three times longer than the cup, which is 
sessile, somewhat downy, and scaly. This species of Quercus grows, according to 
Olivier, throughout Asia Minor, from the Archipelago to the confines of Persia. 
Captain M. Kinnier found it also in Armenia and Kurdistan; General Hardwicke 
observed it growing in the neighborhood of Adwanie; and it probably pervades 
the middle latitudes of Asia. 

The gall originates from the puncture of the Cynips quercésfolii of Linnzeus, 
the Diplolepis gallz tinctoriz of Geoffroy, a hymenopterous insect or fly, with a 
fawn-colored body, dark antenne, and the upper part of its abdomen shining brown. 
The insect pierces the shoots and young boughs, and deposits its egg in the wound. 
This irritates the part, and a small tumor quickly rises, which is the result of a 
morbid growth, exhibiting various cells under the microscope, but no proper vege- 
table fibre. The egg grows with the gall, and is soon converted into a larva, which 
feeds upon the vegetable matter around it, and thus forms a cavity in the centre of 
the excrescence. The insect at length becomes a fly, and escapes by eating its way 


* Under the name of Chinese galls, a product has been brought from China, supposed to be 
caused by an insect allied to the Aphis, as such an insect has been found in the interior of them. 
They are irregularly spindle-shaped, often more or less bent, with obtusely pointed protuberances, 
about two inches long by an inch in diameter at the central thickest part, of an ash color and a 
soft velvety feel, very light, hollow, with translucent walls about a line in thickness, of a slight odor 
recalling that of ipecacuanha, and a bitter astringent taste. From an examination of fragments of 
leaves and petioles found among these galls, Dr. Schenck concluded that the tree on which they 
are found is a species of Rhus; but, according to M. Decaisne, professor at the Museum of Natural 
History in Paris, their true source is probably the Distylium racemosum of Zucearini (Flor. Japon., 
i. p. 178, t. 94), a large tree of Japan, the leaves of which produce a velvety gall, resembling the 
one in question. (Guibourt, Hist. Nat. des Drogues, 1850, iii. 703.) More recently, however, it 
has been asserted by Mr. Daniel Hanbury that this opinion of Decaisne is erroneous (P. J. T7., 
Feb. 1862, p. 421); as, in his examination of the packages imported from China and Japan, he 
has found remains of different parts of a species of Rhus, but never any of a Distylium. Besides, 
the form of the galls of the Distylium, as figured by Siebold and Zuccarini, is entirely different. 
The species of Rhus which yields the commercial Chinese galls is the R. semi-alata. (Murray.) The 
Chinese make great use of this product both in dyeing and as a medicine. L. A. Buchner, Jr., 
has found it to contain 65 per cent. of tannic acid identical with that of the officinal galls. (Pharm. 
Centralblatt, July, 1851, p. 526.) It is recommended by Stenhouse for the manufacture of gallic 
acid, being preferable for this purpose to the officinal galls, in consequence of its less amount of 
coloring matter. (P. J. Tr., Dec. 1862.) An inferior kind of galls is produced in great quantities 
in England, by the attack of the Cynips Kollari of Hartig, upon the common English oak; but 
they have been ascertained to contain little tannic acid, and are of little value. 
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out. The galls are in perfection when fully developed, before the egg has been 
hatched, or the fly has escaped. Collected at this period, they are called, from their 
dark color, blue, green, or black galls, and are most highly esteemed. Those which 
are gathered later and have been injured by the insect are white galls. They are 
usually larger, less heavy and compact, and of a lighter color than the former. 

The galls collected in Syria and Asia Minor are brought to this country chiefly 
from the ports of Smyrna and Trieste, or from London. As they are produced 
abundantly near Aleppo, it has been customary to designate them by the name of 
that town ; though the designation, however correct it may formerly have been, is 
now wholly inapplicable, as they are obtained from many other places, and the pro- 
duce of different parts of Asiatic Turkey is not capable of being discriminated, at 
least in our markets. Great quantities of galls, very closely resembling those from 
the Mediterranean, have been brought to the United States from Calcutta. Dr. 
Royle states that they are taken to Bombay from Bussorah through the Persian 
Gulf. We are, nevertheless, informed that galls are among the products of Moultan. 
Those of France and other southern countries of Europe have a smooth, shining 
reddish surface, are little esteemed, and are seldom brought to the United States. 

Properties. alls are nearly round, from the size of a pea to that of a very large 
cherry, with a surface usually studded with small tuberosities, in the intervals of 
which it is smooth. The best are externally of a dark bluish or lead color, some- 
times with a greenish tinge, internally whitish or brownish, hard, solid, brittle, with 
a flinty fracture, a striated texture, and a small spot or cavity in the centre, indi- 
cating the presence of the undeveloped or decayed insect. Their powder is of a 
light yellowish gray. Those of inferior quality are of a lighter color, sometimes 
reddish or nearly white, of a loose texture, with a large cavity in the centre, com- 
municating externally by a small hole through which the fly has escaped. The U. 
S. P. directs that “ light, spongy and whitish-colored Nutgalls should be rejected,” 
but allows “in the centre a cavity containing either the partly developed insect, or 
pulverulent remains left by it,” and therefore permits white galls of good quality. 
Galls have a bitter, very astringent taste, and when whole are inodorous or nearly so, 
but bruised or in powder they have a decided and peculiar though not very strong 
smell. The tannin of galls, which is a distinct variety usually known as gallo-tannic 
acid, appears to exist in the galls as a glucoside, but one very easily broken up by fer- 
ments like pectase into glucose and di-gallic acid, O,,H,,O,, which is the material, 
therefore, extracted from the galls. This di-gallic acid may be considered as the 
anhydride of gallic acid, C,H,O,, formed from two molecules of this latter by the 
elimination of one molecule of water. Commercial tannin yields from 0 to 22 per 
cent. of glucose, showing the presence of varying amounts of the unaltered glucoside. 
Galls yield on an average from 65 to 77 per cent. of tannin. (See Actdum Tannicum 
and Acidum Gallicum, pages 114 and 60.) All the soluble matter of galls is taken 
up by forty times their weight of boiling water, and the residue is tasteless. Alcohol 
dissolves seven parts in ten, ether five parts. (Zhompson’s Dispensatory.) A 
saturated decoction deposits upon cooling a copious pale yellow precipitate. The 
infusion or tincture affords precipitates with sulphuric and hydrochloric acids, lime- 
water, and the carbonates of ammonium and potassium; with solutions of acetate 
and subacetate of lead, the sulphates of copper and iron, the nitrates of silver and 
mercury, and tartrate of antimony and potassium; with solution of gelatin; and 
with the infusions of Peruvian bark, columbo, opium, and many other vegetables, 
especially those containing alkaloids, with most of which tannic acid forms insoluble 
compounds. The infusion of galls reddens litmus paper, is rendered orange by nitric 
acid, milky by the corrosive chloride of mercury, and has its color deepened by 
ammonia ; but yields no precipitate with either of these reagents. Sulphate of zinc 
was said by Dr. A. T. Thomson to occasion a slow precipitate, but this result was 
not obtained by Dr. Duncan. 

A variety of galls was imported into Germany, which was said to be derived 
from Central Asia, especially from the provinces of Khokan, Khiva, and Bucharia, 
where they are used in dyeing. They are of various forms, some being long, others 
round, cylindrical, or angular; and sometimes they are grouped upon a single stalk, 
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and covered with little elevations. They differ from all other galls by their color, 
being on one side yellow, and on the other of a fine red. Most of them present a 
little opening ; and in the interior are eggs and larvee of a peculiar species of Aphis. 
They have yielded, on analysis, 43:10 per cent. of tannin, 3:03 of a green wax, 16 
of cellulose, and an undetermined quantity of fecula and volatile oil. (R. Palne, 
Journ. de Pharm., Avril, 1873, p. 336.) 

Medical Properties and Uses. Galls are powerfully astringent, but are no 
longer used internally.* 

Off. Prep. Tinctura Galle ; Unguentum Gallze; Unguentum Galle cum Opio. Br. 


GAULTHERIA. U.S. Gaultheria. [ Wintergreen. | 
(GAUL-THE! RI-A—g4wl-thé'ri-a. ) 

Boxberry, Chickerberry; Feuilles de Gaulthérie (de Paloninier), Thé du Canada, Thé de Terre- 
neuve, F'r.; Canadischer Thee, Bergthes, G. 

‘The leaves of Gaultheria procumbens. Linné. (Nat. Ord. Hricacez.)” U.S. 

Gen. Oh. Calyx five-cleft, bibracteate at the base. Corolla ovate. Capsule five- 
celled, invested with the berried calyx. Pursh. 

Gaultheria procumbens. Willd. Sp. Plant. 11. 616; Bigelow, Am. Med. Bot. iii. 
27; Barton, Med. Bot. i.171. This is a small, indigenous, shrubby, evergreen 
plant, with a long, creeping, horizontal root, which sends up at intervals one or two 
erect, slender, round, reddish stems. These are naked below, leafy at top, and usu- 
ally less than a span in height. The /eaves are short-petiolate, obovate or roundish- 
oval, about an inch and a half (4 centimeters) long, and three-quarters of an inch (2 
centimeters) or more broad, acute, revolute at the edges with a few mucronate ser- 
ratures, coriaceous, shining, bright green above, paler beneath, of unequal size, and 
supported irregularly on short red petioles. The flowers, of which not more than 
from three to five are usually on each stem, stand upon curved, drooping, axillary 
peduncles. The calyx is white, five-toothed, and furnished at its base with two 
concave cordate bracts, described by some as an outer calyx. The corolla is white, 
ovate, or urceolate, contracted at the mouth, and divided at the border into five 
small acute segments. ‘The stamens have curved, plumose filaments, and oblong 
orange-colored anthers opening on the outside. The germ, which rests upon a ring 
having ten teeth alternating with the ten stamens, is roundish, depressed, and sur- 
mounted by an erect filiform style, ending in an obtuse stigma. The fruit is a 
small, five-celled, many-seeded capsule, with a fleshy covering, formed by the en- 
larged calyx, and presenting the appearance of a bright scarlet berry. 

The plant extends from Canada to Georgia, growing in large beds in mountainous 
tracts, or in dry barrens and sandy plains, beneath the shade of shrubs ‘and trees, 
particularly of other evergreens, as the Kalmize and Rhododendra. It is abundant 
in the-pine-barrens of New Jersey. In different parts of the country, it is vari- 
ously called partridge-berry, deer-berry, tea-berry, wintergreen, and mountain-tea. 
The flowers appear from May to September, and the fruit ripens at corresponding 
periods. Though the leaves only are officinal, all parts of the plant are endowed 
with the peculiar flavor for which these are employed, and which is found in sey- 
eral other plants, particularly in the bark of Betwla lenta, or sweet birch. The fruit 
possesses it in a high degree, and, being at the same time sweetish, is much relished 
by some persons, and forms a favorite article of food with partridges, and other 
wild animals. ‘To the very peculiar aromatic odor and taste which belong to the 
whole plant, the leaves add a marked astringency. The aromatic properties reside 
in a volatile oil, which may be separated by distillation. (See Olewm G'aultheriz. ) 

Medical Properties and Uses, Gaultheria has the usual stimulant operation of 
the aromatics, united with astringency, and may, therefore, be used with advantage 


* Aromatic Syrup of Galls. The following old formula based upon one of Dr. Physick’s is still 
sometimes employed. Macerate for twenty-four hours half an ounce of powdered galls, two 
drachms of bruised cinnamon, and two drachms of bruised nutmeg, in half a pint of brandy; then 
percolate, and, when the liquor has ceased to pass, add enough diluted alcohol to yield half a pint 
of filtered liquor. Put this into a shallow capsule, suspend over it two ounces of sugar on a slip 
of wire-gauze, and set the tincture on fire. The sugar melts with the flame, and falls into the 
liquid beneath. When the combustion ceases, agitate and filter. A highly astringent aromatic 
syrup is obtained, a fluidrachm of which may be given in diarrhea, (A. J. P., xxvii. 416.) 
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in some forms of chronic diarrhcea. Like other substances of the same class, it has 
been employed as an emmenagogue, and with the view of increasing the secretion 
of milk; but its chief use is in the form of oil to impart an agreeable flavor. 
Death, from gastric inflammation, has been produced by about a fluidounce of the 
oil. 

Off. Prep. Oleum Gaultheriz, U. S.; Spiritus Gaultheriz, J. S. 


GELSEMIUM. U.S. Gelsemiwm. [ Yellow Jasmine. ] 
(GEL-SEM/I-UM.) 


“The rhizome and rootlets of Gelsemium sempervirens. Aiton. (Nat. Ord. 
Loganiaceze.)” U. S. “The root of Gelsemium sempervirens (Gray, Manual of 
Botany).” U.S. 

Gen. Ch, Calyx five-parted. Corolla funnel-form, with a spreading border, five- 
lobed, nearly equal. Anthers oblong, sagittate. Style long and slender. Stigmas two, 
two-parted. Capsule elliptical, flat, two-valved, two-celled. Seeds flat, attached to the 
margin of the valves. 

Gelsemium sempervirens. Gray, Man. of Bot.— Gelseminum nitidum. Michaux.— 
Bignonia sempervirens. Willd. Sp. Plant. iii. 291. Figured in A. J. P., xxvii. 197. 
The yellow or Carolina jasmine is one of the most beautiful climbing plants of our 
Southern States, ascending lofty trees, and forming festoons from one tree to another, 
and in its flowering season, in the early spring, scenting the atmosphere with its 
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Gelsemium, transverse section. 


delicious odor. The stem is twining, smooth, and shining; the leaves perennial, 
opposite, shortly petiolate, lanceolate, entire, dark green above, and paler beneath ; 
the flowers in axillary clusters, large, of a deep yellow color, and fragrant, with a 
very small, five-leaved calyx, and a funnel-shaped corolla, having a spreading, five- 
lobed, nearly equal border. The fruit is a flat, compressed capsule, divisible into 
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two parts, two-celled, and furnished with flat seeds, which adhere to the margins of 
the valves. The plant grows in rich, moist soils along the sea-coast from Virginia 
to the south of Florida. The flowers are said to be poisonous. 

Properties. As we have seen it in commerce, the rhizome is sliced into pieces, 
about an inch in length, cylindrical or split, very light and fibrous, of a dirty 
yellowish white color, but darker where the epidermis remains, of a slight feebly 
narcotic odor, and a bitterish, not unpleasant taste. It is officinally described as 
“eylindrical, long, or cut in sections, occasionally an inch and a quarter (3 cm.) 
thick, the roots much thinner; externally light brown-yellow with purplish brown, 
longitudinal lines; tough; fracture splintery; bark thin, with silky bast-fibres, closely 
adhering to the pale yellowish, porous wood, having fine, medullary rays, and in the 
rhizome a thin pith.” The figure (page 703), shows in transverse section its well- 
marked characteristics. It yields its virtues to water, and readily to diluted alcohol. 
Analyzed by Mr. Henry Kollock, it was found to contain gum, starch, pectic acid, 
albumen, gallic acid, fixed oil, a fatty resin, a dry acrid resin, yellow coloring matter, 
volatile oil, extractive, lignin, a peculiar alkaloid called gelsemine, salts of potassa, lime, 
and magnesia, iron and silica. The alkaloid, however, was not obtained sufficiently 
pure to admit of a full investigation of its properties. (A. J. P., xxvii. 203.) After 
Mr. Kollock’s experiments, the alkaloid was obtained in a crystalline form, but 
still impure, by Prof. Maisch, from a tincture of the root, by a process of which a 
very brief abstract is given in A. J. P., 1869, p. 36, by Mr. C. L. Eberle, who, in 
the same paper, publishes the results of his own investigation. Mr. Eberle not 
only extracted gelsemine, but satisfactorily established its alkaline properties, and 
proved that it was not contained in the wood of the root. Soon afterwards, the 
chemistry of Yellow Jasmine was more thoroughly investigated by Prof. Theo. G. 
Wormley. (A. J. P., 1870, p. 1.) He obtained pure gelsemine from the root, and 
a peculiar acid, which he called gelseminie (gelsemic) acid. 

Gelsemic or Gelseminic Acid. Prof. Wormley obtains the acid from a fluid ex- 
tract of the root, which is actually a concentrated tincture, by evaporating it on a 
water-bath to about one-eighth of its volume, adding to the residue several times its 
bulk of pure water, allowing the mixture to stand until the supernatant liquid is 
nearly or quite clear, then transferring to a filter, washing the solids well with water, 
and reducing the filtrate thus obtained, together with the washings, on a water-bath, 
to about the volume of the concentrated fluid extract. To this, filtered if necessary, 
hydrochloric acid is added in the proportion of a drop of the pure acid to each 
fluidounce of the original fluid extract; the acidulated liquid is then agitated with 
twice its volume of ether ; and, after the liquids have separated, the ethereal portion 
is decanted, the aqueous liquid again agitated with a similar quantity of ether, 
which is in its turn decanted, and the watery part finally washed with about its vol- 
ume of ether. On mixing the ethereal liquids thus obtained, and allowing them to 
evaporate spontaneously, the gelsemic acid is left, chiefly in the form of nearly color- | 
less groups of crystals, together with more or less yellowish or brownish resinous 
matter. rom this the crystals are separated by washing with a little cold absolute 
alcohol, which dissolves the resin, with but a little of the crystals. To purify the 
crystals further, they are mixed with a little hot water, and extracted from the 
mixture when cool by chloroform, which, on spontaneous evaporation, yields them 
nearly if not quite colorless. 

The acid, when pure, is colorless, inodorous, almost tasteless, and readily erystal- 
lizable, usually in groups or tufts of fine needles, It has strong neutralizing powers ; 
combining with bases to form completely neutral salts, of which those formed with 
alkalies are freely soluble, while the others are at best but sparingly soluble in water. 
The acid itself is freely soluble in chloroform and ether, but slightly so in cold water, 
which takes up only about one-thousandth of its weight of the acid. Hot water dis- 
solves it more freely, but on cooling deposits it in long, slender needles. The action 
of concentrated nitric acid may be considered as a test. If a drop of this acid be 
added to gelsemic acid or any of its salts, it forms a yellow, reddish, or red solution, 
_ which, if treated with ammonia in excess, becomes of a deep blood-red color, lasting 
for hours. The z;/55 of a grain will exhibit these changes. Caustic potassa, soda, 
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or ammonia, added to the acid, causes it to become intensely yellow, and forms with 
it highly fluorescent solutions. ‘The acid is fusible, and, at a high heat, volatilizable 
without change. 

Robbins (Deut. Chem. Gres., 1876, p. 1182), who has also investigated gelsemie 
acid, states that it is identical with zsculin (the glucoside of the horse-chestnut), 
and gives it the formula ©,,H,,0,,-+ 2H,O. Dragendorff (Jahresb. fiir Pharma- 
cog., Pharm. und Towicol., 1878, p. 640) reinvestigated the constituents of Gelsem- 
jum sempervirens, and found zsculin and gelsemine, extracting the former out of 
an acid solution by chloroform and the latter from an alkaline solution by benzin 
and chloroform. Schwartz (Inaugural Dissertation, Dorpat, 1882) also found 
zesculin, the identity of which he established by a series of reactions, and some 
xsculetin, presumably from the decomposition of portions of the esculin. The 
subject has very recently (A. J. P., July, 1882) been re-examined by Prof. Worm- 
ley, who finds that gelsemic acid differs from cesculin in the following well-marked 
particulars: 1, in crystallization, the gelsemic acid crystallizes much more readily ; 
2, its insolubility in water and ether, the gelsemic acid is more soluble in ether 
and less soluble in water than eesculin; 3, gelsemic acid is not soluble in hydro- 
chloric acid, while zesculin is; 4, corrosive sublimate gives a copious yellow precipi- 
tate with gelsemic acid, while it gives no result with ssculin; 5, sulphate of copper 
and acetate of lead yield precipitates with gelsemic acid differing from those of the 
same reagents with zesculin. Wormley, therefore, concludes that they are “ very 
different substances.” 

Gelsemine, Gelsemia. This may be obtained, according to Wormley, from the con- 
centrated extract from which gelsemic acid has been separated by ether, by rendering 
it slightly alkaline with potassa (Schwartz (doc. cit.) prefers soda solution on account 
of the too great energy of the caustic potassa), then agitating repeatedly with chlo- 
roform, which dissolves the alkaloid with some impurities, and yields it, when evapo- 
rated at a very moderate heat, in the form of a hard, gum-like, yellowish, or brownish 
yellow solid. If this be treated with a little water, and acidulated with hydrochloric 
acid, it yields the alkaloid with some impurities to the liquid, which, if now filtered, 
evaporated to about one-sixteenth by volume of the original fluid extract employed, 
and then treated with a slight excess of caustic potassa, will give up the alkaloid in 
the form of a more or less white precipitate. This, upon being separated, and al- 
lowed to dry, shrinks greatly, and becomes dark. To purify it, the dry mass is 
powdered, and dissolved, with the aid of a few drops of hydrochloric acid, in a 
little water, from which the alkaloid is precipitated by a slight excess of caustic 
potassa, and then taken up by ether, which leaves it, on spontaneous evaporation, in 
the state of a very hard, brittle, and transparent mass, strongly adhering to the sur- 
face of the vessel employed. If now detached and pulverized, it forms a powder 
nearly or quite colorless. If still colored, it may be again treated with ether. 

Gelsemine, when pure, is a colorless inodorous solid, not yet obtained in well-defined 
crystals, of an intensely bitter and persistent taste, having strongly basic properties, 
and completely neutralizing the strongest acids. Of its salts, the sulphate, nitrate, 
chloride, and acetate are freely soluble in water. It is itself sparingly soluble in 
water, requiring several hundred times its weight for solution; but it is very freely 
soluble in chloroform and ether. A drop of strong sulphuric acid added to a little 
gelsemine, or any one of its colorless salts, produces with it a reddish solution, which, 
if moderately heated, acquires a beautiful purple color; but if without heating, after 
addition of sulphuric acid, potassium dichromate be added, a cherry-red color is im- 
mediately produced. (Schwartz, Inaugural Dissertation, Dorpat, 1882.) If instead 
of potassium dichromate ceroso-ceric oxide be added, a beautiful rose-red color is 
obtained. (Robbins.) Robbins (oc. cit.) gives it the formula C,,H,,NO,, or more 
probably C,,H,.N,0,. 

Medical Properties.* Gelsemium produces in the healthy adult agreeable sensa- 


* Gelsemium is said to have been long popularly employed as a vermifuge in the Southern and 
Southwestern States; but its more valuable properties have been known but for a few years. Their 
discovery was accidental. A planter of Mississippi, laboring under an obstinate bilious fever, di- 
rected his servant to get a particular root from the garden, and prepare a tea from it. The tea was 
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tions of languor, with muscular relaxation, so that the subject finds some difficulty 
in moving the eyelids, and keeping the jaws closed. More largely taken, it occasions 
dizziness, dimness of vision, dilated pupil, general muscular debility, and universal 
prostration ; reducing the frequency and force of the pulse, and the frequency of 
respiration, and producing insensibility to pain; but without stupor or delirium, 
After a short time these symptoms usually pass off, leaving no unpleasant effects, 
except that in some instances there has been severe diarrhoea. In at least six re- 
corded cases, however, they have progressively increased until death has occurred. 
Consciousness is usually preserved until near the close: dropping of the jaw, dila- 
tation of the pupil, and a tendency to internal squint and ptosis are somewhat charac- 
teristic symptoms. The effects usually begin in half an hour, and pass off in two 
or three hours, if at all. 

The treatment of poisoning by gelsemium should consist in evacuating the stomach, 
maintaining absolute rest in the horizontal position, keeping up the bodily tempera- 
ture, if required, by external warmth, and administering spinal and arterial stimu- 
lants. It is probable that hypodermic injections of atropine, strychnine, and digi- 
taline would be effective. 

Recent physiological studies, whilst by no means complete, have thrown much 
light upon the action of gelsemium. The muscular weakness which it causes is 
always associated with a depression of reflex activity, and is the result of a direct 
paralyzing influence upon the spinal cord, as probably is also the diminution of 
sensibility ; the nerves and muscles not being sensibly affected by the poison. The 
action upon the circulation is less marked than upon the nervous system, the heart 
and arterial pressure not being much affected by therapeutic doses. After toxic 
amounts there is great depression of the circulation, which has been shown by Dr. I. 
Ott to be at least in part due to a direct action upon the heart. The dilatation of 
the pupil which is present in poisoning with the drug, and which is also produced by 
its local application to the eye, is probably due to a paralysis of the oculo-motor nerve ; 
to which also may be ascribed the palsy of accommodation and of the external rectus 
muscle. The diseases in which the medicine has been prescribed are intermittent, 
remittent, typhoid, and yellow fevers, the irritative fevers of childhood, inflammation 
of the lungs and pleura, dysentery, rheumatism and other inflammatory affections, 
neuralgia, dysmenorrhea, morbid wakefulness, delirium tremens, trismus nascentium, 
chorea, hysteria, and epilepsy. The drug is, however, not applicable to the treatment 
of low fevers, and is not sufficiently powerful as a cardiac depressant to be relied 
upon in very sthenic inflammations; its use should be chiefly restricted to spas- 
modic and neuralgic affections. In supraorbital neuralgia and in odontalgia it has 
been especially commended. 

‘There is much testimony as to its antiperiodic properties; and it may be used as 
an adjuvant to quinine in the treatment of remittent fever, Dr. James D. McGar- 
ghey praises it especially in cases of intermittent, when the attacks are disposed to 
return obstinately and irregularly. (Phila. Med. Times, March 7, 1874.) It has 
also been employed with a measure of success in controlling cardiac palpitations. 

Gelsemium should be administered in the form either of the tincture or of the 
fluid extract; the dose of the tincture being ten minims (0-6 C.c.), that of the 
fluid extract two minims (0:12 C.c.); to be repeated, if necessary, every 2, 4, or 
6 hours, and be gradually increased till the object is obtained, or some obvious 
effect is produced on the system. How much exactly would produce fatal effects 
has not been determined. In one fatal case recorded, 40 drops of the fluid extract 
were said to have been taken ; but very much less than this would be a dangerous 
dose. 

The alkaloid gelsemine is exceedingly powerful. Prof. Wormley injected one- 


prepared accordingly, and drunk by the invalid, who was soon afterwards affected with great pros- 
tration, and especially muscular debility, so that he could not raise a limb, but without stupor. 
These effects gradually passed off, and with them the fever. The servant had made a mistake in 
the root, and dug that of the Gelsemium instead of the one intended. The planter, having made 
this discovery, employed the root afterwards with success upon his own plantation and in the 
neighborhood, The remedy passed into the hands of irregular practitioners, and was used hy the 
“eclectic physicians” before its virtues came to the knowledge of the profession. 
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eighth of a erain into a strong cat, with the result of death in one and a half hours. 
He also found, as the average result of several experiments, that eight fluidounces 
of the fluid extract yield 3-20 grains of the pure alkaloid. On the basis of this 
result, the dose of gelsemia may be estimated at the 200th or 300th of a grain, 
supposing all the virtue of the root to reside in the alkaloid. But this estimate 
probably exceeds its strength; and the proper dose can be determined only by a 
series of carefully conducted trials. 
Of. Prep. Kixtractum Gelsemii Fluidum, U. S.; Tinctura Gelsemii, U.S. 


GENTIANA. U.S. Gentian. 
(GEN-TI-A/ NA—jén-she-a/ na.) 


“The root of Gentiana lutea. Linné. (Nat. Ord. Gentianacex.)” U.S. “The 
dried root of Gentiana lutea.” Br. 


Gentiane Radix, Br.; Gentian Root; Radix Gentianm, P.G.; Radix Gentian Rubra (vel 
Lutez vel Majoris); Racine de Gentiane (de Gentiane jaune), Gentiane jaune, /’r.; Enzian, En- 
zianwurzel, Bitterwurzel, Rother Enzian, G.; Genziana, /t,; Genciana, Sp. 


Gen. Ch. Corolla one-petalled. Capsule two-valved, one-celled, with two longi- 
tudinal receptacles. Willd. 

Gentiana lutea. Willd. Sp. Plant.i. 1331 ; Woodv. Med. Bot. p. 2'73, t. 95; Car- 
son, Jllust. of Med. Bot. ii. 12, pl. 60. Yellow Gentian is among the most remark- 
able of the species which compose 
this genus, both for its beauty and 
great comparative size. From its 
thick, long, branching, perennial 
root, an erect, round stem rises to 
the height of three or four feet, 
bearing opposite, sessile, ovate, 
acute, five-nerved leaves of a 
bright green color, and somewhat 
glaucous. The lower leaves, which 
spring from the root, are narrowed 
at their base into the form of a 
petiole. The flowers are large 
and beautiful, of a yellow color, 
peduneled, and placed in whorls 
at the axils of the upper leaves. 
The calyx is monophyllous, mem- 
branous, yellowish, and semi- 
transparent, splitting when the 
flower opens, and reflected when 
it is fully expanded ; the corolla 
is rotate, and deeply divided into 
five or six lanceolate, acute seg- 
ments; the stamens are five or 
six, and shorter than the corolla. 
This plant grows among the Apennines, the Alps, the Pyrenees, and in other 
mountainous or elevated regions of Europe. The root is the only part used. 

Several other species possess analogous virtues, and are used for similar purposes. 
The roots of G. purpurea and G. punctata, inhabiting the same regions as G. lutea, 
and of G. Pannonica, growing in Austria, are said to be often mingled with the 
officinal, from which they are scarcely distinguishable. The G. macrophylla of 
Pallas is used in Siberia; one indigenous species, G. Catesbxi,* growing in the 
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Gentian, transverse section. 


* Gentiana Catesbei. The blue gentian has a perennial, branching, somewhat fleshy root, and a 
simple, erect, rough stem, rising eight or ten inches in height, and bearing opposite leaves, which 
are ovate-lanceolate, agute, and rough on their margin. The flowers are of a palish blue color, 
crowded, nearly sessile, and axillary or terminal. The divisions of the calyx are linear-lanceolate, 
and longer than the tube. The corolla is large, ventricose, plaited, and divided at its border into 
ten segments, of which the five outer are more or less acute, the five inner bifidand fringed. The 
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Southern States, formerly had a place in the secondary catalogue of the U.S. Phar- 
macopeeia, and is reputed to be but little inferior to the officinal species. G. guin- 
queflora, growing throughout the Northern and Northwestern States, is said to be 
much used in domestic practice. 3 

Properties. As found in the shops, gentian is in pieces of various dimensions 
and shape, usually of considerable length, consisting sometimes of longitudinal 
slices, sometimes of the root cut transversely, twisted, wrinkled externally, sometimes 
marked with close transverse rings of a grayish brown color on the outside, yellow- 
ish or reddish within, and of a soft, spongy texture. It is officinally described as 
occurring “in nearly cylindrical pieces or longitudinal slices, about one inch (25 
mm.) thick, the upper portion closely annulate, the lower portion longitudinally 
wrinkled ; externally deep yellowish brown; internally lighter; somewhat flexible 
and tough when damp; rather brittle when.dry; fracture uneven; the bark rather 
thick, separated from the somewhat spongy meditullium bya black cambium line ; 
odor peculiar, faint, more prominent when moistened; taste sweetish and persist- 
ently bitter.” U.S. 

There is no distinct pith, no distinct liber-cells, starch granules, or raphides. 
(For further details, see P. J. Tr., July, 1872, p. 42.) The odor is feeble, but 
decided and peculiar. The taste is slightly sweetish and intensely bitter, without 
being nauseous. The powder is yellowish. Water and alcohol extract the taste 
and virtues of the root. 

Several chemists, as Henry, Caventou, Trommsdorff, Leconte, and Dulk, have 
described the bitter principle of gentian in an impure state under the name of 
gentianin, but Kromayer, in 1862, first obtained it in a state of purity, and gave 
it the name of gentio-picrin, and the formula C,,H,,O,,. It is a neutral body, 
crystallizing in colorless needles, which readily dissolve in water. It is soluble in 
spirit of wine, but in absolute alcohol only when aided by heat; it does not dissolve 
in ether. A solution of caustic soda forms with it a yellow solution. Under the 
influence of dilute acids, gentio-picrin is resolved into glucose and an amorphous 
yellowish brown neutral substance named gentiogenin. Fresh gentian roots yield 
about #4, per cent. of gentio-picrin. Another constituent is gentianin, or gentisin, 
C,,H,,0,. It forms tasteless, yellowish prisms, sparingly soluble in alcohol, and, with 
alkalies, yields intensely yellow, crystallizable compounds, easily decomposed by car- 
bonic acid. Hlasiwetz and Habermann showed, in 1875, that when gentianin was 
melted with caustic potash, it yielded phloroglucin, C,H,(OH),, and oxysalicylic 
acid O,H,.(OH),COOH. The latter was at first called gentianic or gentisinie acid. 

Prof. Maisch believes that tannin is absent from gentian root, and states that the 
dark, olive-green coloration observed when ferric chloride is added to its preparations 
is due to gentisic acid. (A. J. P., 1876, p.117); Ville (A. J. P., 1877, p. 429) and 
Davies (P. J. Tr., 1879, p. 220) maintain that there is a small quantity of tannin 
in gentian root, but the weight of evidence at present is against the assertion. Prof. 
Patch (A. J. P., 1876, p. 188) found that an alcoholic solution of an ethereal ex- 
tract of gentian yielded a dark green coloration with ferric salts, but if the alco- 
holic solution be diluted with water it yields no precipitate with gelatin. 

M. Louis Magnes found in the root, when perfectly dried at 100° C. (212° F.), 
15 per cent. of glucose, and 12 per cent. in the root in its ordinary state. (A. J. P., 
pp. 333-4.) When gentian is macerated in cold water, it undergoes the vinous 
fermentation, in consequence of the presence of this saccharine principle. From 
the fermented infusion a spirituous liquor is obtained by distillation, which, though 
bitter and unpleasant to the smell, is said to be relished by the Swiss and Tyrolese. 
number of stamens is five, and the two stigmas are seated on the germ. The capsule is oblong, 
acuminate, with two valves, and a single cell. (. Catesbxi grows in the grassy swamps of North 
and South Carolina, where it flowers from September to December. It was named by Walter and 
Elliot in honor of Catesby, by whom it was delineated nearly a century ago. The dried root is 
said to have at first a mucilaginous and sweetish taste, which is soon succeeded by an intense bit- 
terness, approaching nearly to that of the officinal gentian. Alcohol and boiling water extract its 
virtues, and the tincture and decoction are even more bitter than the root in substance. It may 
be given in powder in the dose of from fifteen to thirty grains, or in the form of extract, infusion, 


wine or tincture, which may be prepared in the manner directed for the similar preparations of 
foreign gentian. 
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Infusion of gentian is precipitated by tannic acid and the soluble salts of lead, but 
is compatible with the salts of iron. | 

Medical Properties and Uses. Gentian possesses, in a high degree, the tonic 
powers which characterize the simple bitters. It excites the appetite, invigorates 
digestion, moderately increases the temperature of the body and the force of the cir- 
culation, and operates in fact as a general corroborant. In very large doses, how- 
ever, it is apt to load and oppress the stomach, to irritate the bowels, and even to 
occasion nausea and vomiting. It has been known as a medicine from the highest 
antiquity, and is said to have derived its name from Gentius, a king of Illyria. Many 
of the complex preparations handed down from the Greeks and Arabians contain it 
among their ingredients ; and it enters into most of the stomachic combinations em- 
ployed in modern practice. It may be used in all cases of pure debility of the diges- 
tive organs, or where a general tonic impression is required. Dyspepsia, atonic gout, 
amenorrheea, hysteria, scrofula, intermittent fever, diarrhoea, and worms are among 
the many affections in which it has proved useful; but it is the condition of the 
stomach and of the system generally, not the name of the disease, which must be 
taken into consideration in prescribing it ; and there is scarcely a complaint in which 
it can be advantageously given under all circumstances. Its powder has been ap- 
plied externally to malignant and sloughing ulcers. It should be administered only 
in the form of preparation. A syrup may be prepared by forming a saccharated 
infusion by means of percolation, and incorporating this at a boiling heat with sim- 
ple syrup; or, perhaps more eligibly, by dissolving two drachms of the extract of 
gentian, and afterwards fifteen ounces of sugar, in half a pint of water. The porous 
property of the root causes it to expand with moisture, and it has been employed, 
as a substitute for sponge tent, in the enlargement of strictured passages. 

Of. Prep. Extractum Gentianz ; Extractum Gentiane Fluidum, U. S.; Infusum 
Gentianze Compositum, br.; Mistura Gentianee, br.; Tinctura Gentianze Composita, 


U.S. 
GERANIUM. U.S. Geranium. [Cranesbill. | 
(GE-RA'NI-UM.) 

“ The rhizome of Geranium maculatum. Linné. (Nat. Ord. Geraniacez).” U.S. 

Cranesbill Root; Racine de Bec-de-Grue tacheté, Racine de Pied-de-Corneille, Wr.; Fleck- 
storchschnabel-Wurzel, G. 

Gen. Ch. Calyx five-leaved. Corolla five-petalled, regular. Nectary five mellif- 
erous glands, united to the base of the longer filaments. Arilli five, one-seeded, 
awned, at the base of a beaked receptacle; awns simple, naked, neither spiral nor 
bearded. Willd. 

Geranium maculatum. Willd. Sp. Plant. iii. 705; Bigelow, Am. Med. Bot. i. 
84; Barton, Med. Bot. i. 149. This plant has a perennial, horizontal, fleshy root, 
which is furnished with short fibres, and sends up annually an herbaceous stem, with 
several radical leaves. The stem is erect, round, dichotomously branched, from one 
to two feet high, of a grayish green color, and thickly covered, in common with the 
petioles and peduncles, with reflexed hairs. The leaves are deeply divided into three, 
five, or seven lobes, which are variously incised at their extremities, hairy, and of a 
pale green color, mottled with still paler spots. Those which rise from the root are 
supported on footstalks eight or ten inches long; those of the stem are opposite, the 
lower petiolate, the upper nearly sessile, with lanceolate or linear stipules. The 
flowers are large, and usually of a purple color. The peduncles spring from the 
forks of the stem, and severally support two flowers upon short pedicels. The calyx 
is composed of five oblong, ribbed, cuspidate leaves ; the petals are five, obovate, and 
entire ; the stamens ten, with oblong, deciduous anthers, the five alternate filaments 
being longer than the others, and having glands at their base ; the germ is ovate, 
supporting a straight style as long as the stamens, and surmounted by five stigmas. 
The fruit consists of five aggregate, one-seeded capsules, attached by a beak to the 
persistent style, curling up and scattering the seeds when ripe. 

The cranesbill is indigenous, growing throughout the United States, in moist woods, 
thickets, and hedges, and generally in low grounds. It flowers from May to July. 
The root should be collected in autumn. 
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Properties. Geranium occurs in pieces from one to three inches long, from a 
quarter to half an inch in thickness, somewhat flattened, contorted, wrinkled, tuber- 
culated, and beset with slender fibres. It is externally of an umber-brown color, 
internally reddish gray, compact, inodorous, and of an astringent taste, without bit- 
terness or other unpleasant flavor. ‘The bark is thin; the wood-wedges yellowish, 
small, forming a circle near the cambium line ; the medullary rays broad ; the central 
pith large, and the rootlets thin and fragile.’’ Water and alcohol extract the virtues 
‘of geranium. According to Dr. Edward Staples, it contains tannic and gallic acids, 
mucilage, red coloring matter, resin, and a crystallizable vegetable principle. (A. J. 
P., 1829, p. 171.) The Messrs. Tilden found, besides tannic and gallic acids, gum, 
pectin, sugar, starch, albumen, resin soluble in alcohol, oleoresin soluble in ether 
only, coloring matter, chlorophyll, lignin, and various salts. (P. J. Tr., 1863, p. 
22.) Tannic and gallic acids are probably the sole active ingredients. 

Medical Properties and Uses. Geranium is one of our best indigenous astrin- 
gents, and may be employed for all the purposes to which these medicines are ap- 
plicable. The absence of unpleasant taste, and of other offensive qualities, renders it 
peculiarly serviceable in the case of infants, and persons of very delicate stomach. 
Diarrhoea, chronic dysentery, cholera infantum in the latter stages, and the various 
hemorrhages are the forms of disease in which it is most commonly used, and with 
greatest advantage; but care should be taken, before it is administered, that the con- 
dition of the system and of the part affected is such as not to contraindicate the use 
of astringents. As an application to indolent ulcers, an injection in gleet and leucor- 
rhea, and a gargle in relaxation of the uvula and aphthous ulcerations of the throat, 
it answers the same purpose as kino, catechu, and other medicines of the same class. 
It is a popular domestic remedy in various parts of the United States, and is said to 
be employed by the Indians. It may be given in substance, decoction, tincture, or 
extract. The dose of the powder is twenty or thirty grains (1:3-1:95 Gm.) ; that 
of a decoction, made by boiling an ounce of the root in a pint and a half of water 
to a pint, from one to two fluidounces (30-60 C.c.); that of the fluid extract, 
twenty to thirty minims (1°25 to 1:9 C.c.). The medicine is sometimes given to 
children, boiled in milk. 

Off. Prep. Eixtractum Geranii Fluidum, U.S. 


GLYCERINUM.U.S., Br. Glycerin. 
(GLYQ-E-RI/NUM.) 

Glycerina, U.S. 1870; Glycerine; Glycerinum, P.G.; Glycérine, Fr.; Oelsiiss, G. 

“A liquid obtained by the decomposition of fats and fixed oils, and containing 
not less than 95 per cent. of absolute Glycerin [C,H,(HO), ; 92. — C,H,O,.3HO; 
92.]” U.S. “A sweet principle, C,H,O,, obtained from fats and fixed oils, and 
containing a small percentage of water.” Br. 

In the process for making lead plaster, litharge, olive oil, and water are boiled 
together, when the olein of the oil is decomposed by the lead oxide, according to 
the following reaction: 2(C,H,(OC,,H,,0),) + (PbO), + (H,O), = 2(C,H,(OH),) 
+ 3(Pb(OC,,H,,0),), when we obtain lead oleate or plaster and free glycerin. (See 
Emplastrum Plumbi.) It follows, therefore, that the plaster, while still hot and in 
the liquid state, contained glycerin diffused through it. It was this process that 
was used for preparing glycerin in the formula of U.S. P. 1850. In accordance 
with this, when the liquid plaster is mixed with an equal measure of boiling water, 
and the mixture stirred briskly, a solution of glycerin is obtained; which, after 
having been decanted, and evaporated to a limited extent, is freed from lead by 
sulphuretted hydrogen. The liquid is then filtered to separate sulphide of lead, 
heated to free it from sulphuretted hydrogen, and finally evaporated to expel the 
water, which is known to be all removed when the mass ceases to lose weight. 

Glycerin was discovered in 1789 by Scheele, by whom it was called the sweet 
principle of oils. It is produced not only during the saponification of the fats and 
oils by oxide of lead in forming lead plaster, but also during the same process when 
effected by potassa and soda in.the manufacture of soap; the alkalies uniting with 
the oily acids, and setting the glycerin free. Soap-makers’ waste is an abundant 
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source of glycerin; but, when thus obtained, it is apt to have more or less odor, 
which even percolation through animal charcoal does not always remove. A method 
of purifying glycerin from soap-makers’ waste is given by M. Bruére-Perrin. CA. 
J. P., xx. 549.) The process of Mr. Richard A. Tilghman, of this city, patented 
Jan. 9, 1854, consists in subjecting fatty bodies to the action of water ata high 
temperature under pressure, whereby the fats, which are glycerides or ethers of the 
fatty acids, are broken up into free glycerin and free fatty acids, the water supply- 
ing the elements of hydrogen and oxygen necessary for that change. The reaction 
is as follows for the case of a fat like stearin: C,H,(OC,,H,.0), + (H.OH), = 
C,H,(OH), + 3(C,,H,,0.0H). (A. J. P., March, 1855, p. 121.) Thus obtained it 
is called distilled glycerin, and is produced at once in the purest form. This process 
is used at the great candle manufactory of Price & Co., London, as well as by our 
home manufacturers. Through a distillatory apparatus containing palm oil, heated 
steam between 550° and 600° is passed. The oil is decomposed into free acids and 
glycerin, which, together with water, distil over, and, condensing in the receiver, 
separate into two layers, the lower of which is glycerin. If this, as first procured, 
contain too much water, it must be concentrated ; if discolored, it must be redistilled 
with vapor. (P. J. 7r., 1861, p. 350.) Ordinary impure glycerin may be purified 
by distillation with steam under pressure. Though, when distilled alone, it is par- 
tially decomposed, giving off pungent vapors of acrolein, yet in a current of super- 
heated steam it passes over unchanged at temperatures between 204:4° C. and 
260° C. (400° F. and 500° F.). (Brande & Taylor.) Very pure glycerin is now 
produced in the United States in immense quantities; the great advance in price 
which took place in 1880, due to its extended employment in the manufacture of 
nitroglycerin, has somewhat curtailed its use. (See Nitroglycerin, Part II.) 

Properties. Glycerin is “‘a clear, colorless liquid, of syrupy consistence, oily to 
the touch, hygroscopic, without odor, very sweet and slightly warm to the taste, 
and neutral in reaction. It is soluble, in all proportions, in water and in alcohol, 
also in a mixture of 3 parts of alcohol and 1 part of ether, but insoluble in ether, 
chloroform, benzol, or fixed oils. Its sp. gr. should not be less than 1-250, corre- 
sponding to the presence of at least 95 per cent. of absolute Glycerin. In solution 
with water it is slowly vaporized, with steam, at 100° ©. (212° F.) ; exposed alone 
to higher temperature, it yields acrid decomposition vapors of a characteristic odor, 
with a little Glycerin vapor, and at 290° C. (554° F.) it boils, and is decomposed. 
If a fused bead of borax, on a loop of platinum wire, be moistened with Glycerin 
previously made slightly alkaline with diluted solution of soda, and after a few min- 
utes held in a colorless flame, the latter will be tinted deep green.” U.S. This last 
officinal test is that of Senier and Lowe. (Jour. Chem. Society, Sept. 1878.) In 
properties, glycerin is intermediate between water and the oils. When exposed to 
the air it gradually absorbs moisture. As already stated, though decomposed by a 
high heat in its unmixed state, yet with water under pressure it is volatilizable un- 
changed at a temperature between 204:4° C. and 260° C. (400° F. and 500° F.). 
Cooled down rapidly, it only becomes more viscid, without congealing, even when a 
temperature of —40° C. is attained ; but, if kept for some time at a temperature of 
about 0° C. (32° F.), it gradually forms hard but deliquescent crystals, which melt 
only at about 22° ©. (71:6° F.).* This fact is now utilized as a means of con- 
centrating and purifying glycerin. According to Mr. G. F. Wilson, glycerin, when 
of the density 1:24, contains 94 per cent. of anhydrous glycerin ; when of the den- 
sity 1:26, 98 per cent. The following table by Dr. Wilhelm Lenz (Zeitsch. /. 
Anal. Chem., 1880, p. 297), showing the percentage of absolute glycerin in mix- 
tures of glycerin and water, was obtained by a quantitative determination of the 
carbon in the various dilutions by ultimate analysis. 


* Mr. Wm. Crookes gives an account, in the Chem. News of Jan. 18, 1867, of 5 tons of glycerin 
imported into London from Germany in casks of 8 ewt. each, which, though when it left the conti- 
nent it was in its ordinary state of a viscid liquid, was found, on reaching London, to have be- 
come solidified into a mass of very hard, brilliant crystals. The same result has been noticed in 

‘Vienna, in a massof glycerin which had been in an iron tank more than a year. (Chem. News, 
April 5, 1867, p. 174.) The crystalline mass noticed by Mr. Crookes yielded pure glycerin when 
melted. 
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Glycerin possesses extensive powers as a solvent, and is an excellent excipient 
for many medicinal substances. It dissolves bromine and iodine, the iodide of sulphur, 
the chlorides of potassium and sodium, the fixed alkalies, some of the alkaline earths, 
lime, for example, for which it increases the solvent powers of water (Journ. de 
Pharm., Juin, 1874), and a large number of neutral salts. It also dissolves the 
vegetable acids, particularly tannic acid. It is a good solvent of pepsin, and is used 
for the extraction of this principle from the mucus of the stomach. Two parts and 
a half of glycerin dissolve one of sugar, and three and a half parts, one of gum. 
When starch-paste and glycerin are heated together, a turbid liquid is formed, which 
deposits on cooling; the supernatant liquid holding starch in solution. (Journ. de 
Pharm., Nov. 1868, pp. 361-2.) Prof. J. 8. Blockley, of London, has ascertained 
that certain neutral vegetable substances are far more soluble in glycerin than in 
water. Thus salicin dissolves in eight parts of cold glycerin, and santonin in 
eighteen parts when boiling. The latter solution, when of half this strength, forms 
on cooling an almost solid mass. It is not always a good solvent for alkaloids or 
their salts, and will sometimes precipitate the latter from their watery solutions. 
Glycerin, next to alcohol, is the best solvent of iodine. Iodine and iodide of potas- 
sium, when dissolved in it, form todized glycerin, the medical applications of which 
are given under iodine. (See Jodinium.)* It combines with potassa and baryta, and 
also with sulphuric acid. Glycerin is not susceptible of becoming rancid, or of 
fermenting spontaneously ; but will generate a portion of alcohol under the com- 
bined influence of chalk, and of a ferment formed of cheese or animal tissue. 
During this change there is no intermediate formation of glucose, provided carbo- 
nate of calcium is present. (erthelot.) Glycerin does not evaporate when exposed 
to the air; nor can it be distilled without decomposition, unless in the presence of 
water or steam. When decomposed by heat, it emits extremely irritating vapors. 
At a full red heat it takes fire, and burns with a blue flame. In consequence of 
the high temperature required for its volatilization, it has been proposed to use it 
for an evaporating bath, in which a heat beyond that of boiling water is required. 
Glycerin is antiseptic, and has been recommended by Mr. Warington and M. Demar- 
quay to preserve alimentary substances and objects of natural history, and to inject 
bodies for dissection. According to Dr. W. Frazer, it does not answer to keep 
pathological preparations ; as they are completely softened by its action. M. Ber- 
thelot, of Paris, has succeeded in combining glycerin with a number of acids, both 
mineral and organic, forming three distinct series of neutral compounds. Among 
others he has united it with the fatty acids, producing, by synthesis, the organic fatty 
substances, stearin, palmitin, olein, etc. Glycerin has been formed artificially from 


* The following table, by Klever, gives a general view of the solvent powers of glycerin. 
100 parts of glycerin dissolving the annexed quantities of substances: 


PARTS. PARTS. PARTS. PARTS. 
Acidum arseniosum.. 20 BYUCINIG;saseceesccs threes 2:20} MOrDhin6ce<gseescteeee 0°45 | Sodii bicarbonas...... 8 
s arsenicum.... 20 Calcii sulphid......... 5 Morphine acetas..... 20 ASV DOTAH Se Saba decowe 60 
§s benzoicum... 10 Cinchonine............. 0°30 ce murias... 20 S  carbonas,. ses 98 
ce boracicum... 10 Cinch. sulphas........ 6°70 | Phosphorus............ 0°20 $6 PCHIOTAS ates ardeay 20 

se oxalicum.... 15 Cupri acetas..?......... 10 Plumbi acetas......... 20 Sulphur. s.24.4..¢rdectaue 016 

ee tannicum.... 50  Bulphass,...csc. OU Potassii arsenias...... 50 Strychnine.. ..c..ssssse0 0°25 
Alumen..............0000 40 Ferr. et potas. tart... 8 + chloras....... 3°50 | Strychnine nitras... 4 

Ammonii carbonas.. 20 oe IACLHS. -acepsverece 16 bromidum.., 25 a sulphas. 22°5¢ 
oy murias.... 20 OT lea phas, cccses 25 cyanidum... 32 Urea eiiicccces cae vedeteds 50 
Antimon. et pot. tart. 5°50 | Hydrarg. vere sy: 7-50) ss iodidum...... 40 Veratrine. 34.. 000 seeks 1 
ALropines:.<...ceenedove nro corrosiv. Quintin: -Fevwwe--nkaguecs 0:50 | Zinci chloridum....... 50 
Atropine sulphas.... 33 He cyanidum,. 27 Quinine tannas...... 0°25 © JOC IAUIN aes tas 40 
Barii chloridum...... 10 TOGINIUIM. o aoefecngaees 1:90 | Sodii arsenias......... 50 Sw, BOL DUUNE ts gaektes 35 


{Neues Jahrb. fiir Pharm., 1869, Mai u. Juni, 315.) 
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tribromallyl, by Wurtz, and from trichlorhydrin, by Friedel and Silva. Neither 
synthesis is practical on a large scale, nor could they compete with its preparation 
from natural fats. By Pasteur it has been ascertained to be one of the products of 
the vinous fermentation. Glycerin is a triatomic alcohol, being a compound of the 
triad radical (C,H,) with 3(0H) groups. In the natural fats, the three H atoms 
of these OH groups are replaced by fatty acid radicals like stearyl, C,,H,,O, 
palmityl, C,,H,,0, and oleyl, C,,H,,0. The natural fats are, therefore, compounds 
of an alcohol radical with an organic acid, and are true ethers, to which the special 
names of glycerides have been given. 

The solvent and preservative properties as well as agreeable taste and permanent 
consistence of glycerin render it very useful as a menstruum in pharmacy; and a 
class of preparations consisting of medicinal substances dissolved in it has come into 
extensive use. The British Pharmacopeia has adopted such a class, under the 
name of Glycerina or glycerines. This title is not now available because these 
terminations are reserved for alkaloids, whilst the term glyceroles, adopted from the 
French, is objectionable, as the termination has been used as designative of certain 
proximate principles. But the U.S. title, Glycerita or glycerites, is satisfactory. 

Impurities and Tests. Glycerin is occasionally deficient in density and con- 
sistency. According to M. Dalpiaz, it is sometimes perfectly colorless from being 
bleached by chlorine, when it is apt to contain chloride of calcium, as well as free 
chlorine. The latter may be detected by rendering the suspected sample slightly 
blue by a few drops of sulphate of indigo, and then adding a little sulphuric acid, 
when, if free chlorine be present, the blue color will disappear, The Pharmacopeeia 
furnishes the following tests. ‘‘ Glycerin should be neutral to litmus paper. Upon 
warming a portion of 5 or 6 Gm. with half its weight of diluted sulphuric acid, no 
butyric or other acidulous odor should be developed. A portion of 2 or 3 Gm., 
gently warmed with an equal volume of sulphuric acid in a test-tube, should not 
become dark colored (abs. of cane sugar). A portion of about 2 Gm., heated in a 
small, open porcelain or platinum capsule, upon a sand-bath, until it boils, and then 
ignited, should burn and vaporize so as to leave not more than a dark stain (abs. of 
sugars and dextrin, which leave a porous coal). A portion heated to about 85° C. 
(185° F.), with test-solution of potassio-cupric tartrate, should not give a decided 
yellowish brown precipitate, and the same result should be obtained, if, before apply- 
ing this test, another portion be boiled with a little diluted hydrochloric acid for half 
an hour (abs. of sugars). After full combustion no residue should be left (metallic 
salts). Diluted with 10 times its volume of distilled water, portions should give no 
precipitates or colors, when treated with test-solution of nitrate of silver, chloride 
of barium, chloride of calcium, sulphide of ammonium, or oxalate of ammonium 
(acrylic, hydrochloric, sulphuric, or oxalic acids, iron or calcium salts).” U.S. 
Lime may be detected by oxalate of ammonium; lead, by hydrosulphate of am- 
monium; and sulphuric acid, by a soluble salt of baryta. Diluted, and boiled 
with a solution of potassa, it is not altered in color, showing the absence of glu- 
cose. Trommer’s test is probably still more effectual. Chloroform was proposed 
as a test of sugar, in consequence of the complete insolubility of sugar in it, 
while glycerin was said to be very soluble; but subsequently chloroform has been 
shown to be incapable of dissolving glycerin, though readily forming an even mix- 
ture, which separates into its two constituents, on standing. (Chem. News, Feb. 25, 
1870, p. 87.) The absence of sugar is shown, if, upon the addition of two drops 
of concentrated sulphuric acid, and the application of heat, no brown discoloration 
is observed. (Journ. de Pharm., Nov. 1863, p. 405.)- The late Prof. Procter 
believed that the most satisfactory method of detecting cane sugar is to dilute a little 
glycerin with three parts of water, then add a few grains of tartaric acid, and boil 
for a short time. Cane sugar, if present, is thus converted into glucose, which may 
be detected by adding first a solution of sulphate of copper, and then the solution 
of potassa to the heated liquid, when the formation of the reddish suboxide of copper 
will afford the requisite proof. (A. J. P., 1867, p. 110.) According to M. Hager, 
sugar or dextrine may be detected in the following manner. Dilute the glycerin 
With water, add mo'ybdate of ammonium and some drops of nitric acid, and boil. 
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If these impurities are present, a blue color is produced ; if not, it remains colorless. 
(Ibid., May, 1869, p. 206.)* 

Among the most injurious impurities of glycerin are thought to be oxalic and 
formic acids, the latter of which is especially irritating to the skin, so as to unfit 
glycerin for some of the purposes for which it is most employed. The oxalic acid 
is said to result from the action of sulphuric acid employed in purifying glycerin ; 
the formic, from the reaction between glycerin and oxalic acid. They may be de- 
tected by the U.S. P. tests. Mr. Henry Bower, of Philadelphia, who manufactures 
very pure glycerin, says that nitrate of silver is the most reliable test. Glycerin 
which shows no reaction with this salt, he considers suitable for all uses. (A. J. P., 
1868, p. 265.) For a method of extracting glycerin from mixtures containing sugar 
and glucose, see a paper by Prof. Prescott. (AV. #., 1878, p. 354.) 

Medical Properties. The uses of glycerin as a vehicle of other medicines have 
been already given. When given internally, it is laxative, and it has also been sug- 
gested as a substitute for cod-liver oil in phthisis, ete. Dr. R. P. Cotton, however, 
has tried it in the Consumption Hospital at Brompton, and concluded that it has 
generally but little influence, and that as a remedial agent it will bear no comparison 
with cod-liver oil. Dr. W. Lauder Lindsay made experiments with it, to determine 
its alterative and nutrient properties, and found it to increase the weight of the body ; 
but his experiments were not on a sufficient scale to be conclusive. The general 
verdict of the profession is certainly not in favor of its use in tuberculous affec- 
tions, and it is now very rarely employed. The same may be said of its adminis- 
tration in diabetes. ; 

Glycerin has come into extensive use as an external remedy. Its emollient 
virtues and undrying property adapt it to the treatment of skin diseases in which 
a softening and soothing application is required. It appears to have been first 
employed externally, in 1846, by Mr. Thomas De la Rue, of London, whose 9b- 
servation of its utility led Mr. Startin to try it in the Hospital for Skin Diseases, 


where it came into extensive use. The principal cutaneous diseases in which it has 


been found beneficial are pityriasis, lepra, herpes, eczema, psoriasis, prurigo, and 
lichen. It is a useful addition to lotions in the incrusted form of lupus, and in va- 
rious syphilitic and strumous eruptions. It is also useful in chapped skin and exco- 
riated surfaces. Added to poultices, ina proportion varying from one-fourth to 
one-sixteenth, it has the effect of keeping them soft for a long time. To collodion 
it gives a plasticity which renders it often better suited to skin affections. Incorpo- 
rated in very small proportion with extracts and pills, it keeps them soft and free 
from mouldiness. M. Devergie, in giving the results of his trials of glycerin in 
skin diseases, thinks its virtues have been exaggerated, and that it is not superior 
to pure lard and similar fatty substances ; though it has the advantages of liquidity 
and freedom from odor. In cases of deafness, from deficiency, accumulation, or 
hardness of the cerumen, and attended with dryness of the meatus, glycerin is an 
excellent remedy, introduced into the canal by means of raw cotton saturated with 
it. Glycerin may be used in the form of an ointment. 

Glycerin has been recommended by M. Vogel as a substitute for the common 
water-bath. A temperature of 100° C. (212° F.) can be applied by means of it, 
without the diffusion of unpleasant odors, as from fixed oils or paraffine used in the 
same way. (Journ. de Pharm., Oct. 1868, p. 315.) 


* As impure glycerin is often irritant to the skin, and thus unfitted for some of the most im- 
portant uses of this principle, it is very important to have a test by which this kind of impurity 
may be detected. According to M. Hager, if equal volumes of the irritating glycerin and pure 
sulphuric acid be mixed in a glass tube, there will be an immediate disengagement of gas; and, 
after the escape of gas has ceased, and the mixture allowed to rest, a renewed agitation will cause 
a new development of gas; and this phenomenon may be repeated several times; whereas, if the 
glycerin be pure and unirritant, there is a rise of temperature, and there may be a slight discolor- 
ation, but no effervescence, and only the production of a few bubbles of air on agitation. (Journ. 
de Pharm. et de Chim., Nov. 1867, p. 360.) 

t Mr. Ecky’s glycerin ointment is made as follows. Take of spermaceti half an ounce ; white wax 
a drachm; oil of almonds two fluidounces; glycerin a fluidounce. Melt the spermaceti and wax 
with the oil of almonds by a moderate heat. Then, having poured the melted liquid into a 
Wedgwood mortar, add the glycerin, and rub until the ingredients are thoroughly mixed and cool. 
This ointment may be used with advantage in chaps and excoriations. 
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_ Of. Prep. Extracta Fluida, U. S.; Glycerinum, Acidi Carbolici, Br.; Glycerinum 
Acidi Gallici, Br.; Glycerinum Acidi Tannici, Br.; Glycerinum Amyli, Br.; Gly- 
cerinum Boracis, br.; Glyceritum Amyli, UV. S.; Glyceritum Vitelli, U. S.; Lini- 
mentum Potassii Iodidi cum Sapone, Br.; Mucilago Tragacanthe, U. S. 


GLYCERITA. Glycerites. 


(GLYQ-E-RI’TA.) 

Glycerina, Br.; Glycerines. 

These are solutions of medicinal substances in glycerin. In the thirteenth edition 

of the Dispensatory various reasons were adduced for preferring the name glycerates 
for these preparations, but, as the revisers of the U. S. Pharmacopoeia have since 
adopted that of glycerites, these reasons are omitted. The U.S. name is certainly 
much better than the English. (See p. 713.) 
_ Glycerin has valuable properties as a solvent and vehicle of medicinal substances. 
Such are its not unpleasant taste and bland character; its wide range of solvent 
power, which adapts it sometimes as a menstruum where neither water nor alcohol 
could be advantageously used, and enables it to retain in solution insoluble substances 
so frequently deposited from infusions and decoctions; and its preservative influence, 
which often protects against oxidation, and, by a destructive agency upon all of the 
lowest forms of vegetable and animal life, prevents the various fermentative processes 
so destructive of organic bodies. Another important property, as a vehicle for ex- 
ternal remedies, is the permanence of its liquid character, so that it does not, like 
water and alcohol, dry up when applied to the skin; resembling in this respect, as 
well as in its demulcent quality, the fixed oils, without their tendency to rancidity. 
Hence it has of late come into extensive use in the preparation of medicinal solu- 
tions, which under the name of Glycérés found admission into the French Codex of 
1866, and are now recognized by both the United States and British Pharmacopceias.* 
In the last revision of the U.S. Pharmacopeeia al/ of the formerly officinal glycerites 
were dropped, including two of the most valuable and frequently used, glycerite of 
tannic and carbolic acids. Two new glycerites were introduced, Glyceritum Amyli 
and Glyceritum Vitelli. 


GLYCERINUM ACIDI CARBOULICI. Br. Glycerine of Carbolic 
Acid. 


(GLYOQ-E-RINUM AQ’I-DI CAR-BOL'I-CI.) 


Glycérole d’Acide phénique, Glycérine phénique, Fr.; Phenol-Glycerit, @. 

“Take of Carbolic Acid one ounce [avoirdupois]; Glycerine four fluidounces [Im- 
perial measure]. Rub them together in a mortar until the Acid is dissolved.” Br. 

For the uses of this preparation, see Acidum Carbolicum (p. 54). It is nearly 
identical in strength with the Glyceritum Acidi Carbolict of U.S. P. 1870, which 
was made by mixing one troyounce of carbolic acid with four fluidounces of glycerin. 
It may be used internally or locally, and for both purposes should in general be 
diluted with water at the time of application. Four and a half minims represent 
about a grain of the acid. The dose is from five to ten minims (0-3-0°6 C.c.). 


* Glyceritum Picis Liquide. U.S. 1870. Glycerite of Tar. “Take of Tar a troyounce ; Carbonate 
of Magnesium, in powder, two troyounces; Glycerin four fluidounces ; Alcohol two fiuidounces ; 
Water ten fluidounces. Having mixed the Glycerin, Alcohol, and Water, rub the Tar in a mortar, 
first with the Carbonate of Magnesium, and then with six fluidounces of the mixed liquids gradu- 
ally added, and strain with expression. Rub the residue in like manner with half the remaining 
liquid, and strain as before. Repeat the process again with the remaining liquid, Put the residue 
into a percolator, add gradually the expressed liquids previously mixed, and afterwards a sufficient 
quantity of water to make the liquid which passes measure a pint.” U. S. 

This is a very excellent preparation of tar, which may be used either externally or internally. 
The formula is essentially the same as that proposed by Mr. J. B. Moore, although employing one- 
third less of the magnesium salt (A. J. P., 1869, p. 115). As first made it is of a reddish brown 
color; after a time it is apt to deposit pitchy matter, which should be separated by filtration. An 

. ounce of it represents half a fluidrachm of tar. The dose is a drachm to a half ounce (3°75-15 C.c.)- 
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GLYCERINUM ACIDI GALLICI. Br. Glycerine of Gallic Acid. 
(GLYG-E-RI/NUM AG/I-DI GAL/LI-CI.) 

Glycérole d’Acide gallique, /’r.; Gallussaiire-Glycerit, @. 

“Take of Gallic Acid one ounce [avoirdupois]; Glycerine four fluidounces [Im- 
perial measure]. Rub them together in a mortar, then transfer the mixture to a 
porcelain dish, and apply a gentle heat until complete solution is effected.” Br. 

This preparation was dropped at the last revision of the U.S. Pharmacopoeia. The 
strength of the Glyceritum Acidi Gallict of U. 8. P. 1870 was one troyounce of 
gallic acid to four fluidounces of glycerin, the manipulation being the same as in 
the British. 

Glycerin is peculiarly fitted for a vehicle of gallic acid, which it readily dissolves, 
while the acid is but sparingly soluble in water. For the uses of this glycerite, see 
Acidum Gallicum (p. 62). The solution contains one grain of gallic acid in abcut 
four and a half minims of glycerin, and the dose is from twenty to sixty minims 
(1:25-3°75 C.c.). 


GLYCERINUM ACIDI TANNICI. Br. Glycerine of Tanne Acia. 
(GLYG-E-RI/NUM AQ'I-DI TAN’NI-CI.) 

Glycérole de Tannin, Glycérine tannique, /’r.; Tannin-Glycerol, @. 

“Take of Tannic Acid one ounce [avoirdupois]; Glycerine four fluidounces [Im- 
perial measure]. Rub them together in a mortar, then transfer the mixture to a 
porcelain dish and apply a gentle heat until a complete solution is effected.’’ Br. 

This, the most valuable of all glycerites, was unfortunately dropped at the last 
revision of the U. S. Pharmacopeeia: the strength of the British preparation very 
closely corresponds with that of the Glyceritum Acidi Tannici, U. 8. P. 1870, 
which was one troyounce of tannic acid to four fluidounces of glycerin. 

This preparation may be used, both internally and externally, for most of the pur- 
poses to which tannic acid is applied. (See Acidum Tannicum, p.117.) Dr. 8. Ringer 
esteems 1t highly as a remedy in ozzena and other sanious or purulent discharges 
from the nostrils and ears, being omitted if the symptoms present an acute form. 
He has found it also very serviceable in the early stages of eczema, and in impetigo; 
the scabs being removed before it is applied; and considers it extremely useful in 
chronic inflammation and superficial ulceration of the fauces, with a relaxed, moist, 
and granular appearance of the pharyngeal mucous membrane. (Am. Journ. of Med. 
Scz., Jan. 1869, p. 241.) The solution contains one grain of tannic acid in between 
four and five minims; and the dose is from ten to forty minims (0-6-2°5 C.c.). 

On the whole, it is a most useful preparation of tannic acid for external use; as 
circumstances require it the officinal strength may be altered by directions of the 
physician ; a very concentrated solution, two parts of glycerin to one of tannin, may 
be made by the aid of a moderate heat. This applied daily to nipples, during the 
later months of pregnancy, will usually prevent the occurrence of “sore nipples” 
during suckling. 


GLYCERITUM AMYLI. U.8., Br. Glycerite of Starch. 
(GLYQ-E-RI/TUM A-MY'LI.) 

Glycerinum Amyli, Br.; Glycerine of Starch; Unguentum Glycerini, P. G.; Glycamyl, Plasma 
Glycéré d’Amidon, Glycérat simple (d’Amidon), Fr.; Starke-Glycerit, G. 

“Starch, ten parts [or one ounce ay.]; Glycerin, ninety parts [or seven fluid- 
ounces], To make one hundred parts. Rub them together in a mortar until they 
are intimately mixed. Then transfer the mixture to a porcelain capsule, and apply 
a heat gradually raised to 140° C. (284° F.), and not exceeding 144° C. (291° F.), 
stirring constantly, until the starch-granules are completely dissolved and a trans- 
lucent jelly is formed.” U.S. 

‘Take of Starch one ounce [avoirdupois] ; Glycerine eight Auidounces [Imperial 
measure]. Rub them together until they are intimately mixed, then transfer the 
mixture to a porcelain dish, and apply a heat gradually raised to 240°, stirring it 


constantly until the starch particles are completely broken and a translucent jelly is’ 
formed.” Br. 
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Of these preparations it is only necessary to say that, with the exception of an 
inconsiderable difference in the proportions, they are the same as that brought into 
notice in 1858 by Mr. G. F’. Schacht under the name of plasma, as a substitute for 
ointments, the emollient and demulcent properties of which they possess, without 
their inconvenience, whether used simply, or as a vehicle for other substances to be 
employed locally. Mr. Schacht prepares plasma by mixing 70 grains of starch in 
powder, and a fluidounce of glycerin, heating to 240° F. until the union is effected, 
and stirring constantly. The stirring should be continued moderately, during the 
cooling, to secure a proper consistence. As the plasma is liable to absorb moisture 


it should be kept in well-closed vessels. (P. J. Tr., Oct. 1866, p. 210.) 
GLYCERINUM BORACIS. Br. Glycerine of Boraa. 


(GLYG-E-RI/NUM BO-RA/CIS.) 

Glycérole de Borax, Fr.; Borax-Glycerol, G. 

“Take of Borax, in powder, one ounce [avoirdupois] ; Glycerine four fAluidounces. 
Rub them together in a mortar until the Borax is dissolved.” Br. 

The Glyceritum Sodii Boratis of U.S. 1870 was of the strength of one troy- 
ounce to four fluidounces. Otherwise it did not differ from the British preparation. 

The demulcent properties and sweet taste of this preparation render it a useful 
and convenient method of applying borax to the infantile thrush, and other forms 
of sore mouth in children. It has been very highly commended in facial erysipelas 
by Prof. D. M. Salazar, of Madrid. The part should be freely painted with it and 
then covered with raw cotton. (VV. Y. Med. Record, viii. 311.) 


GLYCERITUM VITELLI. U.S. Glycerite of Yolk of Egg. 
[ Glyconin. | 
(GLYQ-E-RI/TUM VI-TEL/LI.) 

“Fresh Yolk of Ege, forty-five parts [or thirteen ounces av.]; Glycerin, fifty- 
jive parts [or sixteen ounces av.], To make one hundred parts. Rub the Yolk of 
Kee with the Glycerin gradually added, until they are thoroughly mixed.” U.S. 

Under the name of Glyconin there has been employed in France for many years, 
both for medical purposes and for those of the toilet, an emulsion made of glycerin and 
the yolk of eggs. When these two substances are rubbed together, they unite to 
form a very intimate mixture, which does not separate. It has the consistence of 
honey, and forms an opaque emulsion with water. It may be preserved almost in- 
definitely. The usual proportions of the ingredients are four parts of the yolk of 
egos and five parts of pure glycerin. Attention was called to its usefulness as a 
vehicle for the administration of cod-liver oil by Mr. Geo. C. Close, of Brooklyn, 
N. Y., in 1874,* and it has since been repeatedly recommended for this purpose, 
and as a basis emulsion for general purposes. It is itself not medicinal. It is also 
used in the hospitals as a protective local application in burns, erysipelas, fissure 
of the nipples, and various cutaneous affections. f 


GLYCYRRHIZA. U.S. Glycyrrhiza. [Liquorice Root.] 
(GLYC-YR-RHI! ZA—elis-ir-ri! za. ) 

Glycyrrhize Radix, Br.; Radix Liquiritia Glabre, P.G.; Radix Glycyrrhize Hispanice ; 
Spanish Licorice Root; Réglisse, Bois doux, Racine douce; Bois de Réglisse, F’r.; Spanisches 
Siissholz, Spanische Siissholzwurzel, Stissholzwurzel, @G.; Liquirizia, /t.; Regaliza, Sp. 

“The root of Glycyrrhiza glabra. Linné. (Vat. Ord. Leguminosee, Papiliona- 
cex.)” U. 8. “The root or underground stem, fresh and dried, of Glycyrrhiza 


glabra.” Br. Mi 
Gen. Ch. Calyx bilabiate; upper lip three-cleft, lower undivided. Legume ovate 


compressed. Willd. 


* Glyconin Emulsion of Cod-Liver Oil. The formula proposed by Mr. Close, and at one time 
largely used by Drs. Andrews, Beard, and others, is as follows. Cod-Liver Oil 4 fluidounces, 
Glyconin 9 fluidrachms, Aromatic Spirit of Ammonia 1 fluidrachm, Sherry Wine 2 fiuidounces, 
Diluted Phosphoric Acid 4 fluidrachms, Essence of Bitter Almond (made by dissolving 1 fluidrachm 
of the volatile oil in half a pint of alcohol) 2 fluidrachms. The cod-liver oil is to be added very 
slowly to the glyconin with brisk stirring, and the other ingredients added in the order named. 


3 
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Glycyrrhiza glabra, Willd. Sp. Plant. iii. 1144; Woodv. Med. Bot. p. 420, t. 
152; Carson, Llust. of Med. Bot. i. 38, pl. 32. The liquorice plant has a perennial 
root, which is round, succulent, tough, and pliable, furnished with sparse fibres, 
rapid in its growth, and in a sandy soil penetrates deeply into the ground. The 
stems are herbaceous, erect, and usually four or five feet in height, have few branches, 
and are garnished with alternate, pinnate leaves, consisting of several pairs of ovate, 
blunt, petiolate leaflets, with a single leaflet at the end, of a pale green color, and 
clammy on their under surface. ‘The flowers are violet or purple, formed like those 
of the pea, and arranged in axillary spikes supported on long peduncles. The calyx 
is tubular and persistent. The fruit is a compressed, smooth, acute, one-celled 
lecume, containing from one to six small kidney-shaped seeds. There are two very 
distinct varieties of the plant, yielding the root; the typical form, which is smooth 
throughout, and the variety, G. glandulifera, W. K., in which the stem, leaves, and 
pods are more or less roughly glandular or pubescent. 

The plant is a native of the south of Europe, Barbary, Syria, and Persia; and 
is cultivated in England,* the north of France, and Germany. Much of the root 
imported into this country comes from Messina and Palermo in Sicily. It is also 
largely produced in the north of Spain, where it is an important article of com- 
merce. It is probable that a portion of the root from Italy and Sicily is the product 
of G. echinata, which grows wild in Apulia. This species is also abundant in the 
south of Russia, where, according to Hayne, sufficient extract is prepared from it to 
supply the whole Russian empire. Large quantities of liquorice root are now im- 
ported for the purpose of making the Extract, the imports for 1881 being 12,000 
tons. 

A species of Glycyrrhiza, G. lepidota, grows abundantly about St. Louis, in the 
State of Missouri, and flourishes along the banks of the Missouri River to its source. 
It is probably the same as the liquorice plant mentioned by Mackenzie as growing 
on the northern coast of this continent. Mr. Nuttall states that its root possesses 
in no inconsiderable degree the taste of liquorice. 

Properties. ‘The liquorice root of the shops is in long pieces, varying in thick- 
ness from a few lines to two inches, fibrous when not peeled, externally grayish 
brown and longitudinally wrinkled by desiccation, internally yellowish, pliable, tough, 
without smell, and of a sweet mucilaginous taste, mingled with a slight degree of 
acrimony. “ Fracture coarsely fibrous; bark rather thick ; wood porous, but dense, 
in narrow wedges; medullary rays linear; taste sweet, somewhat acrid. The under- 
ground stem, which is often present, has the same appearance, but contains a thin 
pith.” U.S. There are two chief varieties of it, the Spanish and the Russian. 
The roots of the latter form are much larger than the Spanish, and their taste has 
more or less bitterness mixed with its sweetness. Mr. Henry N. Rittenhouse informs 
us that commercially the roots are preferred in the following order: 1, Italian; 2, 
Spanish; 3, Syrian; 4, Turkish; 5, Russian,—the Italian being the sweetest and 
the Russian the most bitter. - Liquorice root is often worm-eaten and more or less 
decayed. The best pieces are those which have the brightest yellow color internally, 
and of which the layers are distinct. The bark is chiefly liber, consisting of paren- 
chymatous tissue with bast-cells, which are stained yellow by iodine, and are arranged 
so as to make ordinary liber bundles, and also a sort of net-work. In the Russian 
root the prosenchymatous wood-cells are larger than in the Spanish. The powder is 
of a grayish yellow color, when the root is pulverized without being deprived of its 
epidermis ; of a pale sulphur-yellow, when the epidermis has been removed. Robiquet 
found the following ingredients in liquorice root: 1, a peculiar transparent yellow 
substance, called glycyrrhizin, of a sweet taste, scarcely soluble in cold water, very 
soluble in boiling water, with which it gelatinizes on cooling, thrown down from its 
aqueous solution by acids, readily soluble in cold alcohol, insusceptible of the vinous 
fermentation, yielding no oxalic acid by the action of the nitric, and therefore 
wholly distinct from sugar; 2, a crystallizable principle named agedoite by Robiquet, 


* It is cultivated in England at Pontefract in Yorkshire, and somewhat largely at Mitcham in 
Surrey, whence considerable quantities are sent into market. For an account of its growth at 
Mitcham the reader is referred to an article in A. J. P., 1874, p. 473-4. Attempts have been 
made to introduce its cultivation into this country, but hitherto with no great success commercially. 
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but subsequently proved to be identical with asparagin ; 3, starch ; 4, albumen: 
5, a brown acrid resin ; 6, a brown nitrogenous extractive matter; 7, lignin; 8 salts 
of lime and magnesia, with phosphoric, sulphuric, and malic acids. The chief 
constituent, glycyrrhizin, Gorup-Besanez (Ann. Ch. und Pharm., 118, p. 236) 
found to be a glucoside, having the composition C,,H,,O,. On boiling with dilute 
- acids it breaks up into glycyrretin and an uncrystallizable sugar capable of fermen- 
tation. Roussin (Journ. de Pharm. et de Chim., July, 1875, p. 6) found that the 
sweet taste of the root was not owing to the free glucoside, but to its compound 
with ammonia. Habermann (Ann. Ch. und Pharm., 197, p. 105) found that gly- 
eyrrhizin-ammonia was the acid ammonium salt of glycyrrhizic acid, a nitrogenous 
acid, and gave the formula C,,H,,.NO,,.NH, for it. (See Glycyrrhizinum Ammonia- 
tum.) He succeeded in extracting from the commercial “ ammoniacal glycyrrhizin” 
glycyrrhize acid, which may be considered to be the active constituent of liquorice. 
It was obtained by dissolving the crude glycyrrhizin in glacial acetic acid at a boil- 
ing temperature, rapidly filtering, again treating the crystalline parts of the filtrate 
in the same manner, and finally purifying by repeated crystallizations from 90 per 
cent. alcohol. Its properties are peculiar, and account to a great extent for the 
singular behavior of liquid liquorice preparations. With water, in which the sub- 
stance is but little soluble at ordinary temperature, it forms a transparent, faintly 
yellow jelly. On mixing 1 Gm. of the body with 100 C.c. of water, the mixture 
after a few hours becomes so jelly-like that the open vessel may be inverted without 
losing any substance. It is insoluble in ether, but slightly soluble in absolute alcohol 
ceven boiling), more so in alcohol of 90 per cent., and especially so when hot. Its solu- 
bility increases with the decrease of the percentage of alcohol. (Lvieb. Ann. de Chem., 
197,105; NV. &., Sept. 1879.) By fusing glycyrrhizin with caustic potash, Weselsky 
and Benedikt (Deutsch. Chem. Ges., 1876, p. 1158) obtained paraoxybenzote 
acid. 

Medical Properties and Uses. Liquorice root is an excellent demulcent, well 
adapted to catarrhal affections, and to irritations of the mucous membrane of the 
bowels and urinary passages. It is best given in the form of decoction, either 
alone, or combined with other demulcents. It is frequently employed as an addition 
to the decoctions of acrid or irritating vegetable substances, such, for example, as 
seneka and mezereon, the acrimony of which it covers, while it renders them more 
acceptable to the stomach. Before being used, it should be deprived of its cortical 
part, which is somewhat acrid, without possessing the peculiar virtues of the root. 
The decoction may be prepared by boiling an ounce of the bruised root, for a few 
minutes, in a pint of water. By long boiling, the acrid resinous principle is ex- 
tracted. Perhaps, however, to this principle may in part be ascribed the therapeu- 
tical virtues of liquorice root in chronic bronchial diseases. The powder is used in 
the preparation of pills, either to give due consistence, or to cover their surface and 
prevent them from cohering. 

Off. Prep. Confectio Terebinthine, Br.; Decoctum Sarsee Compositum, br.; 
Decoctum Sarsaparillee Compositum, U. S.; Extractum Glycyrrhize, Br.; Extrac- 
tum Glycyrrhize Fluidum, UV. S.; Extractum Glycyrrhize Purum ; Glycyrrhizinum 
Ammoniatum ; Pulvis Glycyrrhizae Compositus ; Extractum Sarsaparille Fluidum 
Compositum, U. S.; Infusum Lini, Br.; Pilula Ferri Iodidi, Gr.; Pil. Hydrargyri ; 
Syrupus Sarsaparillee Compositus, U.S. 


GLYCYRRHIZINUM AMMONIATUM. U.S. Ammoniated 
Glycyrrhizin. 
(GLYC-YR-RHI-ZNUM AM-MO-NI-A/TUM—glis-ir-rj-zi/ntim. ) 

“ Glycyrrhiza, in No. 20 powder, one hundred parts [or sixteen ounces av.]; 
Water, Water of Ammonia, Sulphuric Acid, each, @ sufficient quantity. Mix ninety- 
Jive parts [or six pints] of Water with jive parts [or five fluidounces] of Water of 
Ammonia, and, having moistened the powder with the mixture, macerate for twenty- 
four hours. Then pack it moderately in a cylindrical percolator and gradually pour 
water upon it until five hundred parts [or five pints] of percolate are obtained. 
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Add to the percolate, slowly and while stirring, a sufficient quantity of Sulphuric 
Acid, so long as a precipitate is produced. Collect this on a strainer, wash it with 
cold Water, redissolve it in Water with the aid of Water of Ammonia, filter, if 
necessary, and again add Sulphuric Acid so long as a precipitate is produced. Col- 
lect this, wash it, dissolve it in a sufficient quantity of Water of Ammonia previously 
diluted with an equal volume of Water, and spread the clear solution upon plates 
of glass, so that, on drying, the product may be obtained in scales.” U.S. 

This is a new officinal preparation ; its introduction isa result of the very impor- 
tant researches of Z. Roussin, communicated to the Société de Pharmacie of Paris, 
June 2,1875. This investigator noticed that glycyrrhizin, the sweet principle of 
liquorice root, was insipid when compared with the root itself, and suspected that it 
existed in a modified form in the root. Experiment showed that alkalies developed 
the sweet taste, and he ultimately proved that the alkali with which it was combined 
in the root was ammonia, and that glycyrrhizin played the part of an acid. He 
named the compound glycyrrhizate of ammonium, and called attention to the fact 
that liquorice root which had lost a portion of its sweetness through fermentation 
and the development of acetic acid and precipitation of insoluble glycyrrhizin could be 
restored to its former sweetness if allowed to remain a sufficient length of time in 
an ammoniacal atmosphere. The officinal process for ammoniated glycyrrhizin is 
closely modelled after Roussin’s, with the exception of the substitution of percolation 
by a slightly ammoniated menstruum for maceration and expression with cold water. 
Roussin purified his product by redissolving it in alcohol and precipitating with 
ether ; this is deemed unnecessary for a preparation which is intended to be useful 
without being expensive. (See Proc. A. P. A., 1876, p. 544.) Connerade has pro- 
posed some modification of Roussin’s method; his process is as follows. ‘“‘ Macerate 
ground liquorice root with one and a half parts by weight of water, strain, wash the 
residue with a very small quantity of water, heat the mixed liquids to boiling to 
coagulate albumen, strain again, and then add diluted sulphuric acid (1 in 10), as 
long as a precipitate is produced. Let this settle, decant the liquid, and dissolve 
the precipitate in solution of ammonia, diluted with nine parts of water. Filter 
the latter and evaporate it to dryness. The compound then remains as a brown, 
friable varnish, unaltered by air, of a pure, sweet taste, easily soluble in cold 
water, and imparting to the latter, even when diluted to 1 in 1000 parts, an amber 
color. The yield is about 10 per cent. of the weight of the root.” (WV. &., March, 
1881.) 

Properties. The following is the description given inthe U. 8. Pharmacopeeia. 
“ Dark brown or brownish red scales, inodorous, of a very sweet taste, and soluble 
in water and in alcohol. The aqueous solution, when heated with potassa or soda, 
evolves vapor of ammonia. On supersaturating the aqueous solution with an acid, 
a substance (Glycyrrhizin) is precipitated, which, when dissolved in hot water, 
forms a jelly on cooling. This substance, when washed with diluted alcohol and 
dried, appears as an amorphous, yellow powder, of a strong, bitter-sweet taste, and 
an acid reaction.” U.S. | 

Medical Properties and Uses. ‘This substance appears to possess the medical - 
properties of liquorice, and may be used as an elegant substitute for it in mixtures 
which are neither acid nor alkaline. The dose of it is from five to fifteen grains. 


GOSSYPIT RADICIS CORTEX. U.S. Cotton Root Bark. 
(GOS-SYP/I-I RA-DI/CIS COR/TEX.) 
“The bark of the root of Gossypium herbaceum, Linné, and of other species of 
Gossypium. (Nat, Ord. Malvacee.)” U.S. 


Cottonroot Bark; Ecorce de la Racine de Cotonnier, Fr.; Baumwollen-Wurzelrinde, G. 

Gen. Ch. Calyx cup-shaped, obtusely five-toothed, surrounded by a three-parted 
involucel, with dentate-incised, cordate leaflets, cohering at the base. Stigmas three 
to five. Capsule three to five-celled, many-seeded. Seeds surrounded by a tomentose 
wool. De Cand. 

In consequence of changes produced in the plants of this genus by cultivation, 
botanists have found great difficulty in determining which are distinct species, and 
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which are merely varieties. De Candolle describes thirteen species in his Prodromus 
and mentions six others, but considers them all uncertain. Royle describes eight 
and admits others. Schwartz thinks they may all be referred to one original species, 
The plants inhabit different parts of tropical Asia and Africa, and many of them 
are cultivated for their cotton in climates adapted to their growth. The species from 
which most of the cotton of commerce has been thought to be obtained, is the one 
specially indicated by the U. 8. Pharmacopeeia. According to Dr. Royle, it is the 
India cotton which is produced by G. herbaceum, while G. Barbadense furnishes 
all the cotton of North America, and G. Peruvianum that produced in Brazil, Peru, 
and other parts of South America. (See A. J. P., 1858, p. 339.) Dr. A. W. Chap- 
man, however, in his Mlora of the Southern United States (N. Y., 1860, p. 58), 
states that the numerous varieties of the cotton-plant are now referred to two species, 
the long-staple, or sea-island, to G. album (Haw.), and the short-staple, or upland, 
to G. nigrum (Haw.). 

Gossypium herbaceum. Linn. Sp. Plant. 975; De Cand. Prodrom. i. 456. This 
is a biennial or triennial plant, with a branching stem from two to six feet high, and 
palmate hoary leaves, the lobes of which are somewhat lanceolate and acute. The 
flowers are pretty, with yellow petals, having a purple spot near the claw. The 
leaves of the involucel or outer calyx are serrate. The capsule opens when ripe, and 
displays a loose white tuft of long slender filaments, which surround the seeds and 
adhere firmly to the outer coating. The plant is a native of Asia, but is cultivated 
in most tropical countries. It requires a certain duration of warm weather to per- 
fect its seeds, and, in the United States, does not mature north of Virginia. 

The herbaceous part of the plant contains much mucilage, and has been used as 
ademulcent. ‘The seeds yield by expression a fixed oil of the drying kind, which 
is employed for making soap and other purposes. (See Oleum Gossypit.) The bark 
of the root has been supposed to possess medical virtues, and is now recognized by 
the U.S. Pharmacopeeia. Another officinal portion, and that for which the plant 
is cultivated, is the filamentous substance surrounding the seeds. This when sepa- 
rated constitutes the cotton of commerce. 

Cotton seeds have been employed in our Southern States with great asserted suc- 
cess in the treatment of intermittents. In a communication from Prof. H. R. Frost 
to the Charleston Medical Journal for May, 1850, it is stated, on the authority of 
Dr. W. K. Davis, of Monticello, that this application of the cotton seed originated 
with a planter in Newberry District, South Carolina, who had often used the remedy 
in intermittents, and never failed to effect a cure. A pint of the seeds is boiled in 
a quart of water to a pint, and a teacupful of the decoction is given to the patient 
in bed, an hour or two before the expected return of the chill. 

Properties. Cotton Root Bark is officinally described as “in thin, flexible bands 
or quilled pieces; outer surface brownish-yellow, with slight, longitudinal ridges or 
meshes, small, black circular dots, or short, transverse lines, and dull, brownish 
orange patches, from the abrasion of the thin cork; inner surface whitish, of a 
silky lustre, finely striate; bast-fibres long, tough, and separable into papery layers ; 
inodorous; taste very slightly acrid and faintly astringent.” U.S. Prof. K.S. Wayne, 
of Cincinnati, found in it a peculiar acid resin, colorless and soluble in water, when 
pure, but absorbing oxygen on exposure, and then becoming red and insoluble in 
water. It is deposited by the fluid extract on standing. He suggests that this may 
be the active principle of the root ; but the fact has not been determined. (A. J. P., 
1872, p. 289.) ahi. ; 

William ©. Staehle (A. J. P., 1875, p. 457) made an examination of this resin, 
and obtained results somewhat different from those of Prof. Wayne. Staehle’s per- 
colate was of a dark, reddish brown color, whilst Wayne’s was pale amber. This is 
accounted for, however, by the presence of a principle which is colorless in the fresh 
bark, but of a dark red in bark which has been exposed to air and light. W. A. 
Taylor noticed that the change in color from pale amber to dark red took place in 
an alcoholic tincture. (A.J. P., 1876, p.403.) Staehle found the resin soluble in 14 
parts of alcohol, 15 parts of chloroform, 23 parts of ether, and 122 parts of benzol. 

Medical Properties. It has been employed by Dr. Bouchelle, of Mississippi, 
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who believes it to be an excellent emmenagogue, and not inferior to ergot in pro- 
moting uterine contraction. He states that it is habitually and effectually resorted 
to by the slaves of the South for producirg abortion, and thinks that it acts in 
this way without injury to the general health. To assist labor, he employs a decoc- 
tion made by boiling four ounces of the inner bark of the root in a quart of water 
to a pint, and gives a wineglassful (60 C.c.) every twenty or thirty minutes. ( West. 
Journ. of Med. and Surg., Aug. 1840.) These opinions of Dr. Bouchelle have 
been confirmed by various Southern practitioners of medicine, but for some reason 
the drug has not come into general use. Dr. Bellany, of Columbus, Georgia, says 
that the root should be gathered as late as possible in the fall before frost. The 
officinal fluid extract may be used in doses of half a fluidrachm to one fluidrachm 
(1:9 to 3-75 C.c.), repeated at short intervals if necessary. 

Of. Prep. Wixtractum Gossypii Radicis Fluidum, U.S. 


GOSSYPIUM. U.S., Br. Cotton. [Purified Cotton. Absorbent Cotton. ] 
(GOQS-SYP/I-UM. ) 


‘“‘The hairs of the seed of Gossypium herbaceum, Linné, and of other species of 
Gossypium (Nat. Ord. Malvaceze), freed from adhering impurities and deprived of 
fatty matter.”’ U.S. “The hairs of the seed of various species of Gossypium, 
carded.” Sr. 

Bonelyax, Lana (Lanugo, s. Pili) Gossypii; Coton, /.; Baumwolle, G.; Cotone, J/t.; Algodon, Sp. 

Cotton consists of ‘‘ white, soft, fine filaments, under the microscope appearing as 
flattened, hollow and twisted bands, spirally striate and slightly thickened at the 
edges; inodorous, tasteless, insoluble in water, alcohol, or ether; soluble in an am- 
moniacal solution of sulphate of copper.” It is without smell or taste, soluble in 
strong alkaline solutions, and decomposed by the concentrated mineral acids. In 
chemical character it is identical with lignin. By nitric acid it is converted into 
that remarkable explosive substance denominated gun cotton, for an account of which, 
see Pyroxylinum and Collodium. Officinal cotton is made by boiling the raw cotton 
in a diluted alkaline solution. A soap is formed through the union of the fatty matter 
with the alkali, and this is subsequently dissolved out by repeated washings. Mr. 
F. L. Slocum has published recently (1881) a process for preparing it. For details 
see the foot-note.* The U.S. P. tests are as follows. ‘“ Cotton should be perfectly 
free from all perceptible impurities, and, on combustion, should not leave more than 
0:8 per cent. of ash. When thrown upon water, it should immediately absorb the 
latter and sink, and the water should not acquire either an acid or an alkaline reac- 
tion.” U.S. The latter test proves the absence of fatty matter, for if even a small 
quantity be present the cotton will float in water. Repeated experiments have proven 
that cotton will take fire and burn spontaneously, if impregnated with olive oil, 
linseed oil, or almost any other fixed oil, and allowed to stand. (P. J. 7r., 1872, p. 
225.) Cotton, analyzed by M. Schunck, was found, independently of cellulose, 
(C,H,,0;), of which it chiefly consists, to contain vegetable wax, a fatty acid, color- 
ing matter, pectic acid, and a little of an albuminoid substance. (Journ. de Pharm., 
Sept. 1868, p. 233.) For medical use it should be carded into thin sheets. It 
is said that air passed through cotton loses the property of inducing the putrefactive 
fermentation in animal substances, on account of the microscopic organisms being 
strained out of it. 


* Take of the best quality of carded cotton batting, any desired quantity, and boil it with a 
5 per cent. solution of caustic potassa or soda for one-half hour, or until the cotton is entirely sat- 
urated with the solution, and the alkali has saponified all oily matter. Then wash thoroughly, to 
remove all soap, and nearly all alkali; press out the excess of water, and immerse in a 5 per cent. 
solution of chlorinated lime for 15 or 20 minutes; again wash, first with a little water, then dip in © 
water acidulated with hydrochloric acid, and thoroughly wash with water; press out the excess of 
water, and again boil for 15 or 20 minutes in a 5 per cent. solution of caustic potassa or soda; now 
wash well, dipping in the acidulated water and washing thoroughly with pure water. Afterwards 
press out and dry quickly. 

The amount of loss by this process is practically 10 per cent. A sample of 360 grs. lost, on 
boiling with alkali and bleaching, 15 grs., or 4°17 per cent., and 270 grs. of this bleached sample 
ee on rele boiling with an alkali, 14 grs., or 5°18 per cent., a total loss of 9°35 percent. (A.J. P., 

» P- 93.) 
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Medical Properties. Cotton has been used from time immemorial for the fabri- 
cation of cloth ; but it is only of late that it has entered the catalogue of medicines. 
The use of cotton as a filtering medium and in the preparation of medicated waters 
has already been alluded to. It is chiefly employed in recent burns and scalds; an 
_ application of it adopted from popular practice. It is said to relieve the pain, dimin- 
ish the inflammation, prevent vesication, and very much to hasten the cure. What- 
ever advantages result from it are probably ascribable to the absorption of effused 
liquids, and the protection of the part affected from the air. It is applied in thin 
and successive layers ; and benefit is said to result from the application of a bandage 
when the skin is not too much inflamed. We have, however, seen cotton do much 
_harm in burns, by becoming consolidated over a vesicated surface and acting asa 
mechanical irritant. Such a result may be prevented by first dressing the burn with 
a piece of fine linen spread with simple ointment. Cotton is also recommended in 
erysipelas, and as a dressing for blisters; and we have found it useful, applied in a 
large bunch over parts affected with rheumatism, especially in lumbago.* It has 
also been used as a dressing for wounds, including amputation and other operations 
by the surgeons; being largely applied to injured surfaces, and confined in its place 
by bandages, which are allowed to remain undisturbed, in order to prevent the inju- 
rious influence of the impure hospital air, and the access to the wounds of organic 
germs, which dispose to suppuration and septic disease. (See Bost. Med. & Surg. 
Journ., May, 1872, p. 325; Aug. 1874, p.197; Arch. Gén., Dec. 1871; Journ. de 
Pharm., Jan. 1872.) 

Off. Prep. Pyroxylinum. 


GRANATUM. U.S. Pomegranate. 
(GRA-NA/TUM.) 


“The bark of the root of Punica Granatum. Linné. (Nat. Ord. Granatacese.)” 
U.S. “The dried bark of the root.” Br. 


Granati Radicis Cortex, Br.; Cortex Radicis Granati, P.G.; Ecorce de la Racine de Grena- 
dier (de Balaustier), Ecorce de Granade, Fr.; Granatwurzelrinde, Granatipfelschale, G.; Mali- 
corio, Scorza del Melogranati, /t.; Corteza de Granada, Sp. 


ie Ch. Calyx five-cleft, superior. Petals five. Pome many-celled, many-seeded. 
wld. 

Punica Granatum. Willd. Sp. Plant. ii. 981; Woodv. Med. Bot. p. 531, t. 190; 
Carson, Tllust. of Med. Bot. i. 45, pl. 38. The pomegranate is a small shrubby tree, 
attaining in favorable situations the height of twenty feet, with a very unequal trunk, 
and numerous branches which sometimes bear thorns. The leaves are opposite, en- 
tire, oblong or lance-shaped, pointed at each end, smooth, shining, of a bright green 
color, and placed on short footstalks. The flowers are large, of a rich scarlet color, 
and stand at the end of the young branches. The petals are roundish and wrinkled, 
and are inserted into the upper part of the tube of the calyx, which is red, thick, 
and fleshy. The fruit is a globular berry, about the size.of an orange, crowned 
with the calyx, covered with a reddish yellow, thick, coriaceous rind, and divided 
internally into many cells, which contain an acidulous pulp, and numerous oblong, 
angular seeds. 

This tree grows wild upon both shores of the Mediterranean, in Arabia, Persia, 
Bengal, China, and Japan, has been introduced into the Hast and West Indies, and 
is cultivated in all civilized countries where the climate is sufficiently warm to allow 
the fruit to ripen. In higher latitudes, where it does not bear fruit, it is raised in 
gardens and hot-houses for the beauty of its flowers, which become double and ac- 
quire increased splendor of coloring by cultivation. Doubts have been entertained 


* Absorbent cotton has been medicated in various ways and come largely into use. (See Jodi- 
nized Cotton, under Jodinum.) Picric Cotton is prepared by dissolving 0°25 Gm. of picric acid in 25 
Gm. of ether, or of 94 per cent. alcohol, and immersing in the solution 10 Gm. of clean cotton, and 
drying. Salicylic Cotton (5 per cent.) may be prepared by Prof. Brun’s process, by saturating 1 
kilogramme of cotton with 4 litres of a solution of 50 Gm. of salicylic acid, 20 Gm. of castor oil in 
3°930 litres of alcohol. Benzoie Cotton is made in the same way, substituting benzoic for salicylic 
acid. (A. J. P., Dec. 1878.) Chlorinated Cotton. Prof. Pavesi subjects cotton moistened with gly- 
cerin, and suspended at the top of a large wide-mouthed bottle, to the action of chlorine vapor, 
generated by adding sulphuric acid to chlorinated lime. (NV. &#., July, 1880.) 
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as to its original country. The name of Punicum malum, applied by the ancients 
to its fruit, implies that it was abundant at an early age in the vicinity of Carthage. 
The fruit, for which the plant is cultivated, varies much in size and flavor. It is 
said to attain greater perfection in the West Indies than in ity native country. The 
edible pulp is red, succulent, pleasantly acid, and sweetish. The flowers were recog- 
nized by the Dublin College, and the seeds are officinal in France. 

Rind of the Fruit. This is presented in commerce under the form of irregular 
fragments, hard, dry, brittle, of a yellowish or reddish brown color externally, paler 
within, without smell, and of an astringent, slightly bitter taste. It contains a large 
proportion of tannin, and, in countries where the tree abounds, has been employed 
for tanning leather. 

Flowers. The flowers, sometimes called balaustines, are inodorous, have a bitterish, 
astringent taste, and impart a violet-red color to the saliva. They contain tannic 
and gallic acids, and were used by the ancients in dyeing. 

Bark of the Root. The roots of the pomegranate are hard, heavy, knotty, ligneous, 
and covered with a bark which is yellowish gray or ash-gray on the outer surface, 
and yellow on the inner. As officinally described, the bark is “in thin quills or 
fragments, from two to four inches (5 to 10 em.) long, little over one twenty-fifth 
of an inch (1 mm.) thick; outer surface yellowish gray, free from lichens; some- 
what warty, or longitudinally and reticulately ridged ; inner surface smooth, finely 
striate, grayish yellow ; fracture short, granular, greenish yellow, indistinctly radiate.” 
U.S. It has little or no smell, colors the saliva yellow when chewed, and leaves in 
the mouth an astringent taste without disagreeable bitterness. The infusion of the 
bark yields a deep blue precipitate with salts of iron, and a yellowish white precipi- 
tate with solution of gelatin. The inner surface of the bark, steeped in water and 
then rubbed on paper, produces a yellow stain, which, by the contact of sulphate of 
iron, is rendered blue, and by that of nitric acid acquires a slight rose tint, which 
soon vanishes. (Jbid., xvii. 438.) These properties serve to distinguish this bark 
from those of the box root and barberry, with which it is said to be sometimes 
adulterated. When used, it should be separated from the ligneous portion of the 
root, as the latter is inert.* 

The bark contains more than 22 per cent. of tannic acid, which Rembold (Ann. 
der Ch. und Pharm., 143, p. 285) found to consist for the most part of a peculiar 
variety called punico-tannic acid, ©,,H,,0,,; when boiled with dilute sulphuric acid, 
it is resolved into ellagic acid, O,,H,O,, and sugar. Punico-tannie acid is accom- 
panied by common tannic acid, yielding by means of sulphuric acid gallic acid, which 
appears sometimes to pre-exist in the bark. 

Pomegranate bark also yields a considerable quantity of mannite, which was for- 
merly described under the names of punicin or granatin. The active power of the 
root, however, is due, according to Tanret (Comp.-Rend., 86, p. 1270, and 87, p. 
398), to an alkaloid pedletierine, C,H,,NO, a dextrogyrate liquid boiling at 180° to 
185° C. The alkaloid is easily soluble in water, alcohol, and ether, and specially so 
in chloroform. It has strong basic properties, and precipitates many metallic salts. 
1000 parts of dry bark yielded 4 parts of the alkaloid. 

In a later communication ( Comp.-Rend., 88, p. 716), Tanret announces that he 
has found three additional volatile bases in the bark, a liquid left-rotating one, a 
liquid optically inactive one, and a crystallizable inactive one, which latter has the 
formula C,H,,.NO + 2H,0, fuses at 46° C., and boils at 246° C. His process for ob- 
taining these alkaloids is as follows. “ A mixture of the salts of the alkaloids is 
prepared by mixing the powdered bark with a milk of lime, exhausting with water, 
shaking the resulting liquor with chloroform and neutralizing the latter with dilute 
acid. A solution of the mixed alkaloids is thus obtained in which one or other of 


* Dr. C. Harz stated in 1870 that the commercial bark, sold as the bark of the root of the pome- 
granate, consisted really, in great measure, of that of the stem; a little of the proper root-bark 
being occasionally intermingled with it. The root-bark, the author observes, “has large cells; and 
at a distance from the cambium, the cells of the medullary rays are not elongated but quadratic. 
The trunk-bark, as well as that of the root, has anthelmintic properties.” (A. J. P., 1870, p. 220.) 
A minute description of the microscopic character of the root-bark, by which it may be distin- 
guished, is contained in P. J. Tr. (1873, p. 703). 
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them predominates, according to the source of the bark. Two of the four alkaloids 
are displaced from their salts by bicarbonate of sodium, and two are not. This go- 
lution is therefore treated with an excess of bicarbonate of sodium and shaken with 
chloroform, and this in its turn is agitated with dilute sulphuric acid. The result- 
ing solution contains the sulphates of two alkaloids, to which the names of “ methyd- 
_ pelletierine” and “‘ pseudopelletierine” have been given. Caustic potash is then 
added to the first liquor, and upon repeating the treatment with chloroform and acid 
there is obtained a solution of the sulphates of “ pelletierine” and “ dsopelletierine.” 
(P. J. Tr., 1880, p. 829.) 

Medical Properties and Uses, The rind of the pomegranate fruit was formerly 
recognized by the U.S. Pharmacopoeia. It is astringent, and in the form of decoc- 
tion is sometimes employed in diarrhoea and colliquative sweats, and, more frequently, 
as an injection in leucorrhoea, and as a gargle in sore throat in the earlier stages, or 
after the inflammatory action has in some measure subsided. The powdered rind 
has also been recommended in intermittent fever. The flowers have the same medi- 
cal properties, and are used for the same purposes. The bark of the root was used 
by the ancients as a vermifuge, and is recommended in the writings of Avicenna, 
but was unknown in modern practice till brought into notice by Dr. F. Buchanan, 
who learned its powers in India. The Mahometan physicians of Hindostan consider 
it a specific against teenia. One of these practitioners, having relieved an English 
gentleman in 1804, was induced to disclose his secret, which was then made public. 
The French writers prefer the product of the wild pomegranate, growing on the 
borders of the Mediterranean, to that. of the plant cultivated in gardens for orna- 
mental purposes. The bark may be administered in powder or decoction; but the 
latter form is usually preferred. The decoction is prepared by macerating two ounces 
of the bruised bark in two pints of water for twenty-four hours, and then boiling 
toa pint. Of this a wineglassful may be given every half-hour, hour, or two hours, 
until the whole is taken. It often nauseates and vomits, and usually purges. Por- 
tions of the worm often come away soon after the last dose. It is recommended to 
give a dose of castor oil and to diet the patient strictly on the day preceding the 
administration of the remedy; and, if it should not operate on the bowels, to follow 
it by castor oil, or an enema. If not successful on the first trial, it should be re- 
peated daily for three or four days, until the worm is discharged. It appears to 
have been used by the negroes of St. Domingo before its introduction into Europe. 

Various trials have been made to determine the tzenifugal properties of pelletierine. 
They seem to show that the alkaloid is a valuable drug, and that the tannate has 
not only freedom from taste to recommend it, but is decidedly more effective and 
less apt to derange the stomach than the sulphate, probably because its insolubility 
prevents its absorption before it reaches the worm. M. Bérenger-Férand also studied 
the comparative value of the four alkaloids which M. Tanret has found in the bark, 
and showed that those alkaloids whose sulphates are not decomposable by the bicar- 
_ bonate of sodium are nearly devoid of power. The dose of the tannate of pelle- 
tierine is half to three-quarters of a grain (0:03-0:05 Gm.), taken after fasting, 
and followed in 15 minutes by a sharp purgative. (Bull. de Thérap., xevi. xcvii.) 
Much larger doses are asserted, with very doubtful correctness, to be proper; thus, 
according to NV. R., 1879, 8 grains (0-52 Gm.) is the dose, The dose of the rind 
and flowers in powder is from twenty to thirty grains (1-3-1-:95 Gm.). A decoc- 
tion may be prepared in the proportion of an ounce of the medicine to a pint 
of water, and given in the dose of a fluidounce (30 C.c.). The seeds are de- 
mulcent. 


Of. Prep. of the Bark of the Root. Decoctum Granati Radicis, Br. 


GRINDELIA. U.S. Grindelia. 
(GRIN-DE'LI-A.) 
“The leaves and flowering tops of Grindelia robusta. Nuttall. (at. Ord. Com- 


positee.)” TS. 
Gen. Ch. Heads solitary, terminating leafy branches, or occasionally more or less 
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corymbose, heterogamous with the rays fertile, or in one species homogamous (ray- 
less), many-flowered. Jnvolucre hemispherical or globular, commonly coated with 
resin or balsam; its scales very numerous, imbricated, narrow, with coriaceous, ap- 
pressed, bare, and slender, more or less spreading or squarrose, green tips. Hvecep- 
tacle flat or convex, foveolate. Rays numerous, narrow. Branches of the style 
tipped with a lanceolate or linear appendage. Akenes compressed or turgid, or the 
outermost somewhat triangular, glabrous, truncate. Pappus of two to eight cadu- 
cous awns or stout corneous bristles. Biennial or perennial, and mostly coarse herbs, 
with sessile or partly clasping leaves, often viscid or resinous, and middle-sized or 
rather large heads of yellow flowers. Torrey & Gray. 

This genus inhabits the western side of both North and South America. Most 
if not all of the species produce a resinous exudation, especially from the flower- 
heads, and it is probable that medical properties are common to the genus. 

G. robusta, Nuttall, is an herbaceous plant, from one to three feet high, very gla- 
brous, with leaves varying from broadly spatulate or oblong to lanceolate, or the upper 
cordate and clasping, commonly obtuse, sharply more or less serrate ; the scales of 
the involucre are produced into long circinate, squarrose, awn-like tips; the pappus 
of two to three, rarely five, nearly smooth, flattish awns; akenes mostly one- to 
three-toothed at the apex. 

Grindelia squarrosa, Dunal, is in general a less leafy and bushy plant than G. 
robusta, but so closely resembles some varieties of the latter, that after a careful 
study of various published descriptions and of the specimens in the herbarium of 
the Academy of Natural Sciences, we are not satisfied of this specific distinctness. 
The character pointed out by Torrey and Gray, that in robusta the leaves are broader 
at the base than above, does not hold; for in a specimen in the herbarium of the 
Philadelphia Academy of Natural Sciences labelled in Nuttall’s handwriting, and, 
therefore, probably the type of G. robusta, the leaves are not broader at the base; 
whilst in various specimens of G‘. squarrosa they are not narrowed at the base. 
The most constant distinctive characters in the specimens at hand are that G. robusta 
has a more leafy involucre and its leaves usually are more coarsely serrate ; but Wat- 
son describes a variety of G‘. robusta in which the upper leaves are entire. There is 
no constant difference in the scales of the involucre. 

Properties. The officinal description of grindelia is as follows. ‘Leaves about 
two inches (5 em.) or less long, varying from broadly spatulate or oblong to lance- 
olate, sessile or clasping, obtuse, more or less sharply serrate, pale green, smooth, 
finely dotted, brittle ; heads many-flowered ; the involucre hemispherical, about half 
an inch (12 mm.) broad, composed of numerous, imbricated, squarrosely tipped scales ; 
ray-florets yellow, ligulate, pistillate; disk-florets yellow, tubular, perfect; pappus 
consisting of about three awns of the length of the disk-florets.” U.S. 

As it occurs in commerce, grindelia is in the form of the whole dried herb; the 
stems are about eighteen inches in length, light brownish, very frequently stripped 
of their leaves, but with some of the floral heads adherent. The brittle leaves are 
much broken, and with separated floral heads are mixed with the stem. The taste 
is warmish, peculiar, and very persistent. The specimens we have examined seemed 
to contain numerous floral heads, some according with those of the typical G. 
robusta, others without trace of involucral leaves. Some of the latter may have been 
removed, it is true, by accidents of carriage ; but if G. sguarrosa and robusta be dis- 
tinct species, it would appear that they are indiscriminately collected. The activity 
of the drug probably resides in the resinous exudation. Dr. C. J. Rademaker ob- 
tained from it an oil, the odor of which closely resembled that of oil of turpentine, 
resin, and a crystalline body, having an alkaline reaction: the constituents deserve 
further chemical investigation. (VV. #., 1876, p. 205.) 

Medical Properties and Uses. Attention was first called to the therapeutic 
value of grindelia by Dr. H. Gibbons, of San Francisco, and the medicine has since 
gradually worked its way into favor. Its chief use has been in asthma and in 
bronchitis; it is especially valuable in the latter complaint when there is much 
dyspnoea and a distinct tendency to bronchial spasm. The drug, however, proba- 
bly not only exerts an antispasmodic influence, but also stimulates the bronchial 
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mucous membrane, and it may be confidently exhibited in chronic bronchitis, es. 
pecially of the aged. It has been employed with asserted success in hooping- 
cough. Its active principles appear to be excreted from the kidneys; hence after 
large doses there are sometimes evidences of renal irritation; and in chronic catarrh 
of the bladder good has been effected by its stimulant influence upon the mucous 
~ membrane of the viscus. As a local application, grindelia has been employed with 
asserted advantage in burns, vaginitis, genito-urinary catarrh, etc., applied either in 
the form of a poultice or in solution. 
Of. Prep. Extractum Grindeliz Fluidum, U. S. 


GUAIACI LIGNUM. U.S., Br. Guaiacum Wood. 
(GUA/IA-CI LIG/NUM—gwa’ya-si.) 


“The heart-wood of Guaiacum officinale, Linné, and of Guaiacum sanctum, 
Linné. (Wat. Ord. Zygophyllacex.)” U.S. “The wood reduced by the turning 
lathe to the form of a coarse powder or small chips.” Br. 


Lignum Guajaci, P.G.; Lignum Sanctum (vel Benedictum, vel Vite); Lignum Vitew; Bois de 
Gayac, Fr.; Guajakholz, Franzosenholz, Pockenholz, G.; Legno Guaiaco, Jt.; Guayaco, Sp. 


Gen. Ch. Calyzx five-cleft, unequal. Petals five, inserted into the calyx. Cap- 
sule angular, three- or five-celled. Willd. 

Guaiacum officinale. Willd. Sp. Plant. ii. 538 ; Woodv. Med. Bot. p. 557, t. 200; 
Carson, Jdlust. of Med. Bot.i. 25, pl. 17. This is a large tree, of very slow growth. 
When of full size it is from forty to sixty feet high, with a trunk four or five feet 
in circumference. The branches are knotted, and covered with an ash-colored stri- 
ated bark. That of the stem is of a dark gray color, variegated with greenish or 
purplish spots. The leaves are opposite, and abruptly pinnate, consisting of two, 
three, and sometimes four pairs of leaflets, which are obovate, veined, smooth, 
shining, dark green, from an inch to an inch and a half long, and almost sessile. 
The flowers are of a rich blue color, stand on long peduncles, and grow to the 
number of eight or ten at the axils of the upper leaves. The seeds are solitary, 
hard, and of an oblong shape. 

G. sanctum, L., is distinguished from G.. officinale by its five-celled fruit and its 
oblong or obliquely obovate, or sometimes rhomboid-ovate leaflets, six to eight to 
each leaf. It grows in Cuba and some other of the West India Islands, and in the 
Bahama Islands. Its wood is smaller than that of G. officinale, and is said by Fée 
to be paler and less dense. 

G. officinale grows in the West Indies, particularly in Hayti and Jamaica, and 
is found also in the warmer parts of the neighboring continent. All parts of the 
tree are possessed of medicinal properties; but the wood and the concrete juice 
only are officinal. The bark, though much more efficacious than the wood, is not 
kept in the shops. It is said that other species of Guaiacum contribute to the 
supplies brought into the market. G. sanctum of Linneeus, and G. arboreum of 
- De Candolle, are particularly specified. : 

Guaiacum wood is imported from Hayti and other West India islands, in the 
shape of logs or billets, covered with a thick gray bark, which presents on its inner 
surface, and upon its edges when broken, numerous shining crystalline points. 
These were supposed by Guibourt to be benzoic acid, by others a resinous exuda- 
tion from the vessels of the plant; but Dr. Otto Berg has determined that they are 
crystals of sulphate of calcium. The billets are used by the turners for the fabri- 
cation of various instruments and utensils, for which the wood is well adapted by its 
extreme hardness and density. It is kept by the druggists and apothecaries in the 
state of shavings or raspings, which they obtain from the turners. It is commonly 
called dignum vite, a name which obviously originated from the supposition that the 
wood was possessed of extraordinary remedial powers. 

Properties. (Guaiac wood is very hard and heavy. The color of the sap-wood is 
yellow, that of the older and central layers greenish brown, that of the shavings a 
mixture of the two. It is said that, when the wood is brought into a state of minute 
division, its color is rendered green by exposure to the air, and bluish green by the 
action of nitric acid fumes; and the latter change may be considered as a test of its 
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genuineness. (Duncan.) An easier test is a solution of corrosive sublimate, which, 
added to the shavings and slightly heated, causes a bluish green color in the genuine 
wood. (Chem. Gaz., No. 80, Feb. 1846.) Guaiacum wood is almost without smell 
unless rubbed or heated, when it becomes odorous. When burnt it emits an agree- 
able odor. It is bitterish and slightly pungent, but requires to be chewed for some 
time before the taste is developed. It contains, according to Trommsdorf, 26 per 
cent. of resin, and 0°8 of a bitter pungent extractive, upon both of which, probably, 
though chiefly on the former, its medicinal virtues depend. (See Guaiaci Resina.) 
It yields its virtues but partially to water. One pound of the wood afforded to Gei- 
ger two ounces of extract. 

Medical Properties and Uses. Guaiacum wood ranks among the stimulant 
diaphoretics. It is said to have been introduced to the notice of Huropean practi- 
tioners by the natives of Hispaniola, soon after the discovery of America. It was 
used in Kurope so early as 1508, and attained great celebrity as a remedy for lues 
venerea; but more extended experience has proved it to be wholly inadequate to 
the cure of that disease; and it is now employed simply to palliate the secondary 
symptoms, or to assist the operation of other and more efficient remedies. It is 
thought to be useful also in chronic rheumatism and gout, scrofula, certain cuta- 
neous eruptions, ozeena, and other protracted diseases dependent on a depraved or 
Vitiated condition of the system. It is usually exhibited in decoction, and in com- 
bination with other medicines, as in the compound decoction of sarsaparilla. As but 
a small portion of the guaiac contained in it is soluble in water, the probability is 
that its virtues have been greatly overrated, and that the good which has followed 
its employment resulted rather from the more active medicines with which it is 
associated, or from the attendant regimen, than from the wood itself. The simple 
decoction may be prepared by boiling an ounce in a pint and a half of water down 
to a pint, the whole of which may be administered in divided doses during the 
twenty-four hours. An aqueous extract is directed by the French Codex. 

Off. Prep. Decoctum Sarsee Compositum, br.; Decoctum Sarsaparillee Comp., 
U. S.; Syrupus Sarsaparillze Comp., U. S. 


GUAIACI RESINA. U.S., Br. Guaiac. 
(GUA/IA-CI RE-SI/NA—gwalya-si. ) 
“The resin of the wood of Guaiacum officinale. Linné. (Wat. Ord. Zygophyl- 
laceze.)” U.S. “The resin obtained from the stem by natural exudation, by in- 


cisions, or by heat.” Br. 
Resina Guajaci, P.G.; Guaiacum; Guaiacum Resin; Résine de Gayac, Fr.; Guajak, Guajak- 
harz, G.; Resina de Guajaco, Jt.; Resina de Guayaco, Sp. 


For a description of G'uatacum officinale, see Guaiaci Iignum, p. 727. 

Guaiac is the concrete juice of this tree. It is obtained in several different modes. 
The most simple is by spontaneous exudation, or by incisions made into the trunk. 
Another method is by sawing the wood into billets about three feet long, boring 
them longitudinally with an auger, then placing one end of the billet on the fire, 
and receiving in a calabash the melted guaiac, which flows out through the hole at 
the opposite extremity. But the plan most frequently pursued is probably to boil 
the wood, in the state of chips or sawdust, in a solution of common salt, and skim 
off the matter which rises to the surface. Guaiac is brought to this market from 
the West Indies. It is usually in large irregular pieces of various size, in which 
small fragments of bark, sand, and other impurities are mixed with the genuine 
guaiac, so as to give to the mass a diversified appearance. Sometimes we find it in 
small roundish homogeneous portions, separate or agglutinated ; sometimes in homo- 
geneous masses, prepared by melting and straining the drug in its impure state. It 
is probable that the guaiac, obtained from the billets in the manner above described, 
is of uniform consistence.* 

Properties. ‘The masses are irregular or somewhat globular, of a glassy lustre 

* Under the name of Resina Guaiacit Peruviana Aromatica there is a substance circulating in 


European commerce, which probably has no relation to guaiac. For a summary of our knowledge 
concerning it, see A. J. P., 1877, p. 18. 
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and resinous fracture. They are of a deep greenish brown or dark olive color on 
their external surface, and internally wherever the air can penetrate. The pre- 
dominant hue of those parts not exposed to the air is reddish brown or hyacinthine, 
diversified, however, with shades of various colors. The odor is feeble but fragrant, 
and is rendered stronger by heat. The taste, which is at first scarcely perceptible, 
_ becomes acrid after a short period; and a permanent sense of heat and pungency 
is left in the mouth and fauces. Guaiac is brittle, and when broken presents a 
shining glass-like surface, conchoidal or splintery, with the smaller fragments more 
or less translucent. It is readily pulverized; and the powder, at first of a light gray 
color, becomes green on exposure to the light. Its sp. gr. varies from 1-2 to 1-23. 
It softens in the mouth, and melts with a moderate heat. Water dissolves a small 
proportion of guaiac, not exceeding nine parts in 100, forming an infusion of a 
greenish brown color and sweetish taste, which, upon evaporation, yields a brown 
substance soluble in hot water and alcohol, but scarcely so in ether. Alcohol takes 
up the whole, with the exception of impurities. The tincture is of a deep brown 
color, is decomposed by water, and affords blue, green, and brown precipitates, with 
the mineral acids. It is colored blue by nitric acid, by chlorine, and by tincture of 
the chloride of iron, and usually by spirit of nitrous ether; and is similarly changed 
when treated successively by dilute hydrocyanic acid, and solution of sulphate of 
copper. Hither in substance or tincture, guaiac gives a blue color to gluten and sub- 
stances containing it, to mucilage of gum arabic, to milk, and to various freshly cut 
roots, as the potato, carrot, and horseradish. It is soluble also in ether, alkaline 
solutions, and sulphuric acid. The solution in sulphuric acid is of a rich claret 
color, deposits, when diluted with water, a lilac precipitate, and, when heated, evolves 
charcoal. Exposed to air and light, guaiac absorbs oxygen and becomes green, and 
the change takes place rapidly in the sunshine. Tincture of guaiac has been used 
for the detection of blood-stains, which it does by the blue color produced by it, 
when in contact with the red coloring matter of blood, in connection with some 
ozonized substance, especially peroxide of hydrogen. (Guy’s Hosp. Reports, 3d ser., 
xiii. 432.) 

It may be used also to distinguish the blood of man and other mammals, in which 
the corpuscles are non-nucleated, from that of other classes, as birds, fishes, and rep- 
tiles, which have nucleated corpuscles. The following method of applying the test, 
made known by Dr. R. M. Bertolet, microscopist of the Philadelphia Hospital, has the 
advantage that it will present the evidence to the spectator, and thus be made to give 
conviction in jury trials. A microscopic preparation, duly mounted, is carefully irri- 
gated with a simple tincture of guaiac resin, and then, under glass, exposed to the 
action of a very small quantity of an ethereal solution of peroxide of hydrogen. 
The mammalian corpuscles will exhibit a uniform blue coloration throughout, of 
different shades in the different corpuscles, while, if the blood corpuscle is nucleated, 
the nucleus is seen as a well-defined and deep blue body, with a delicate violet-col- 
 ored medium around it. (Am. Journ. of Med. Sci., Jan. 1874, p. 129.) 

The composition of guaiacum resin was ascertained by Hadelich (Journ. ftir pr. 
Chem., 87, p. 335) to be as follows. Guaiaconic acid 70:3 per cent., guaiaretic 
acid 10:5 per cent., guaiac beta-resin 9-8 per cent., gum 3°7 per cent., ash con- 
stituents 0-8 per cent., guaiacic acid, coloring matter (guaiac yellow), and impurities 
4-9 per cent. Of these constituents, guataretic acid, C,,H,,0,, was discovered by 
Hlasiwetz in 1859. It may be extracted from the crude resin by alcoholic potash 
or by quicklime, forming a crystalline salt with the former and an amorphous com- 
pound with the latter. The free acid is obtained by decomposing one of these salts 
with hydrochloric acid and crystallizing from alcohol. The crystals, which are solu- 
ble in ether, alcohol, benzol, chloroform, carbon disulphide, or acetic acid, but not in 
ammonia or in water, melt below 80° C., and may be volatilized without decompo- 
sition. They are not colored blue by oxidizing agents. If the mother-liquor from 
the potassium salt of the guaiaretic acid be decomposed with hydrochloric acid and 
the precipitate washed with water, ether will extract guacaconic acid, (beet Ca Oe 
This compound, discovered by Hadelich in 1862, is a light brown amorphous sub- 
stance, fusing at 100° C. It is without acid reaction, but decomposes alkaline car- 


bonates, forming salts easily soluble in water and alcohol. It is insoluble in water, 
benzol, or bisulphide of carbon, but dissolves in ether, chloroform, acetic acid, or 
alcohol. With oxidizing agents it assumes a transient blue tint. After the extraction 
of the guaiaconic acid, there remains a substance insoluble in ether, to which the 
name of Guatac Beta-resin has been applied. Its composition does not appear to 
differ greatly from that of guaiaconic acid. 

Guaiacie acid, C,,H,,O,, obtained in 1841 by Thierry, from guaiacum wood, or 
from the resin, crystallizes in colorless needles. Hadelich states that not more than 
one part in 20,000 can be obtained from the resin. | 

Guaiac yellow, the coloring matter of guaiacum resin, was first observed by Pel- 
letier. It crystallizes in pale yellow quadratic octahedra, having a bitter taste, but 
is not a glucoside. 

Guaiac resin also yields interesting products on dry distillation. First, guaiacene, 
C,H,O, at 118° C., next, guaiacol, C,H, at being the methyl ether of pyro- 
eatechin, at 205°-210° C., and with it Areosol, C,H,(CH,),OH, and finally, pyro- 
guaiacin, C,,H,,0,, in pearly scales, melting at 180° C. (Pharmacographia, 2d ed., 

. 104. 
i It will be inferred, from what has been said, that the mineral acids are incom- 
patible with the solutions of guaiac. 

Adulterations. This drug is sometimes adulterated with the resin of the pine. 
The fraud may be detected by the terebinthinate odor exhaled when the sophisticated 
guaiac is thrown upon burning coals, as well as by its partial solubility in hot oil of 
turpentine. This liquid dissolves resin, but leaves pure guaiac untouched. Amber 
is said to be another adulteration. Nitric acid affords an excellent test of guaiac. If 
paper moistened with the tincture be exposed to the fumes of this acid, it speedily 
becomes blue. Purgotti proposed guaiac resin as a test for copper. (See A. J. P., 
June, 1880.) 

Medical Properties and Uses. Guaiac is stimulant and alterative, producing, 
when swallowed, a sense of warmth in the stomach, with dryness of the mouth and 
thirst, and promoting various secretions. If given toa patient when covered warm 
in bed, especially if accompanied with opium and ipecacuanha, or the antimonials, 
and assisted by warm drinks, it often excites profuse perspiration; and hence it has 
been usually ranked among the diaphoretics. If the patient be kept cool during its 
administration, it is sometimes directed to the kidneys, the action of which it pro- 
motes. In large doses it purges; and it is thought by some practitioners to be pos- 
sessed of emmenagogue powers. It has been given with asserted advantage in chronic 
rheumatism, gouty affections, secondary syphilis, scrofulous diseases, and cutaneous 
eruptions. It was much relied upon by the late Dr. Dewees in the cure of amen- 
orrhcea and dysmenorrhea. Dr. James Jackson, of Boston, recommends it occa- 
sionally as a laxative, in the dose of a drachm. 

The medicine is given in substance or tincture. The dose of the powder is from 
ten to thirty grains (0°65-1:95 Gm.), which may be exhibited in pill or bolus, in the 
shape of an emulsion formed with gum arabic, sugar, and water, or as a syrup.* An 
objection to the form of powder is that it quickly aggregates. Guaiac is sometimes 
administered in combination with alkalies, with which it readily unites. Several 
Kuropean Pharmacopeeias direct a soap of guaiac, under the name of sapo guata- 
cinus, to be prepared by diluting the liquor potassze with twice its weight of water, 
boiling lightly, then adding guaiac gradually, with continued agitation, so long as it 
continues to be dissolved, and finally filtering, and evaporating to the pilular con- 
sistence. One scruple (1:3 Gm.) may be taken daily in divided doses. 

Off. Prep. Mistura Guaiaci, 6r.; Pilulee Antimonii Composite, U.S; Pilula 
Hydrargyri Subchloridi Composita, Br.; Tinctura Guaiaci, J. S.; Tinctura Guaiaci 
Ammoniata, U.S. 

* Syrup of Guaiac. Dr. T. C. Craig. (A. J. P., July, 1880.) Powd. Guaiac Resin, 640 grains ; 
Caustic-Potassa, 58 grains; White Sugar, tbj (avoird.); Water, q.s. Dissolve the Potassa in 8 
fluidounces of water; moisten the Guaiac with this solution ; pack it in a percolator and gradually 


pour on the remainder of the solution ; when this ceases dropping, add sufficient water to make the 
percolate measure eight fluidounces ; add the sugar and dissolve. 
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GUARANA. U.S. Guarana.* 


(GUA-RA’NA.) 


« A dried paste prepared from the crushed or ground seeds of Paullinia Soxbilis. 
Martius. (Vat. Ord. Sapindaces.)” U.S. 


Paullinia, Brazilian Cocoa, Guarana Bread; Pao de Guarana, /ndian; Pasta Guarana, P.G.; 
Guarana, /’., G. 


Gen. Ch. Capsule pyriform, septicidal. Stem climbing. Zeaves eompound. 

Bentham and Hooker. 
_ There are described of the genus Paullinia 80 species, all of them confined in 
their geographical range to Eastern South America, except one, which has strayed 
to Western Africa. The name of the genus was given in honor of Christ. Fred.. 
Paullini, a German medico-botanical writer, who died in 1712. 

P. Sorbilis. Martius, Reise in Brasil, vol. iii. p.1098; B. & T.67.— Guarana iiva. 
This woody climber grows in the northern and western provinces of Brazil, ripening 
its seeds in October and November. The leaves are alternate, on long stalks, 
impari-pinnate, with five oblong oval, coarsely irregularly sinuate-dentate leaflets, 
five to six inches long by two to three broad, contracted into a shortly attenuated 
blunt point. The flowers are arranged in axillary, spicate panicles, four inches or 
more in length. The fruit is about the size of a grape, ovoid or pyriform, on a short 
peduncle, with a short strong beak, glabrous, with six longitudinal ribs. The three- 
valved pericarp is thin, tough, and strongly hairy within. Another species, the P. 
Cupana, growing on the banks of the Orinoco River, is said also to be used in 
making guarana. (Ann. de T'hérap., 1858, p. 70.) 

Preparation and Properties. The seeds, which look like small horse-chestnuts, 
are contained in a three-celled, three-valved, coriaceous capsule, are lenticular and 
almost thorny, and invested with a flesh-colored arillus, which is easily separable 
when dry. From them the drug is prepared by powdering them in a mortar, or 
upon a chocolate-stone previously heated, mixing the powder with a little water, 
exposing it for some time to the dew, then kneading it into a paste, mixing with 
this some of the seeds either whole or merely bruised, and finally forming the mix- 
ture into cylindrical or globular masses, which are dried and hardened in the sun, 
or by the smoke of a fire. These masses are of a reddish brown color, rugose on 
the surface, very hard, with an irregular fracture, and of a marbled appearance when 
broken, due to the fragments of the seeds and their black testa imbedded in the 
mass. Paullinia is of a somewhat astringent and bitterish taste, and, in this as well 
as in its odor, bears some resemblance to chocolate, though not oleaginous. It swells 
up and softens in water, which partially dissolves it. Martius found in it a crystal- 
lizable principle, which he named guaranine, but which has been proved by MM. 
Berthemot and Dechastelus to be identical with caffeine. Alexander Bennett, in an 
elaborate series of physiological experiments, has confirmed this identity. The 
discovery of caffeine in plants belonging to distinct natural families, namely, the 
coffee and tea plants, the Paraguay tea, and the Paullinia, is a highly interesting 
result of recent chemical investigations. It is said to be more abundant in the 
Paullinia than in either of the other vegetables; 5:07 per cént. having been found 
by Dr. Stenhouse in Paullinia, while he got only 2:13 from good black tea, 1:00 
per cent. from coffee, and 1:2 from Paraguay tea. (P. J. Tr., xvi. 213.) Accord- 
ing to Berthemot and Dechastelus, it exists in the seeds united with tannic acid, 
with which it appears to form two compounds, one erystallizable and soluble in water, 
the other of a resinoid appearance and insoluble. Besides these ingredients, the 
seeds contain free tannic acid, gum, albumen, starch, and a greenish fixed oil. (Journ. 
de Pharm., xxvi. 514.) For a method of preparing guaranine, see Journ. de Pharm., 
4e sér., xviii. 224. Dr. F. V. Greene, U.S.N., prefers a process for obtaining 
caffeine from guarana similar to one proposed by Prof. Wayne for its extraction 

*It is said to have been by mistake that Paullinia and guarana have been considered identical ; 
the former term being applicable exclusively to the product of the two species of Paullinia above 
referred to, while the latter belongs properly to a preparation made by the aborigines, belonging to 
the tribe Guaranas, whence its name. This second substance contains the seeds of the Paullinia, 


but is a mixture of various substances, among them chocolate and farina, the precise composition 
of which is most carefully kept secret by the natives. (Ann, de Thérap., 1858, p. 70.) 
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from tea and coffee. The details of the method are as follows. The powdered 
guarana is intimately mixed with three times its weight of finely divided litharge, 
and the mixture boiled in distilled water, until, on allowing the temperature to fall 
below the boiling point, the insoluble portion is found to subside rapidly, leaving the 
supernatant liquid clear, and without color. When cool, the clear liquid is filtered, 
and the precipitate is transferred to the filter and washed with boiling water, the 
washing to be continued as long as yellowish precipitates are produced with either 
phosphomolybdic acid solution, auric or platinic chloride. A stream of sulphuretted 
hydrogen gas is now passed through the filtrate, and the sulphide of lead thus 
formed separated by filtration. The solution is evaporated on a water-bath to expel 
the excess of sulphuretted hydrogen, filtered to remove a trace of sulphur, finally 
evaporated to the crystallizing point, and the caffeine, which crystallizes out on cool- 
ing, removed from the mother-liquor and pressed between folds of bibulous paper. 
After being thus treated, the crystals will be found to be perfectly white. Dr. F. 
V. Greene has shown that the tannic acid from guarana has different properties 
from that found in other plants, and proposes to call it paullinitannic acid. (A. J. P., 
1877, p. 390.) M. Fournier has found in paullinia, besides tannate of caffeine, 
the following principles: gum, starch, an acrid green fixed oil, a concrete volatile 
oil, an aromatic liquid volatile oil soluble in water with a little alcohol, another 
liquid volatile oil scarcely soluble in water, a peculiar principle not precisely de- 
termined, and tannic acid. (Jbid., Avril, 1861, p. 291.) 

Medical Properties and Uses. The effects of guarana upon the system are 
chiefly those of its alkaloid, although it contains enough tannin to have an apprecia- 
ble influence. It is habitually employed by the Indians, either mixed with articles 
of diet, as with cassava or chocolate, or in the form of drink, prepared by scraping 
it, and suspending the powder in sweetened water, precisely as other nations use teas, 
coffees, etc. It is also considered by the Indians useful in the prevention and cure 
of bowel complaints. Dr. Gavrelle, who was formerly physician to Dom Pedro, in 
Brazil, and there became acquainted with the virtues of this medicine, called the 
attention of the profession to it some years since in France. He had found it ad- 
vantageous in the diarrhoea of phthisis, sick headache, paralysis, tedious convalescence, 
and generally as a tonic. It has since been employed in various affections, but is 
now chiefly used in migraine or nervous sick headaches, administered when the 
attack is developing. It may be given in substance, in the quantity of one or two 
drachms (3:9-7-8 Gm.), rubbed into powder and mixed with sweetened water; 
but the fluid extract may be substituted in equivalent doses. 


Off. Prep. ixtractum Guarane Fluidum, U.S. 
| GUTTA-PERCHA. U.S. Gutta-Percha. 


(GUI’/TA PER/CHA.) 

Ars The concrete exudation of Isonandra Gutta. Hooker. (Nat. Ord. Sapotacez.)”’ 
Gutta-Percha Depurata, P.G.; Gutta-Taban ; Gutta-Percha, F’r., G. 
This valuable product of the East Indies was first brought into notice by Dr. 

Wm. Montgomerie, a British army surgeon, who became acquainted with its singular 
properties in the year 1842, at Singapore, and in the following year sent specimens 
of it to Kurope. It is the product of a large tree growing in the southern extremity 
of the Malayan Peninsula, the islands of Singapore and Borneo, and probably many 
other islands in the neighborhood. Jsonandra gutta is of considerable magnitude, 
with a trunk commonly three feet and sometimes as much as six feet in diameter, 
having numerous ascending branches, which are crowded with leaves at their ex- 
tremities. The flowers are small and white; the leaves petiolate, oblong, four or 
five inches long by two in breadth, bright green above and brownish beneath.* 

* Bulata, Under the name of bulata, the product of Sapota Mulleri, a tree growing in great 
abundance in Dutch Guiana in South America, has recently attracted considerable attention, having 
been imported into England from Demerara. It is said to have properties which will render it, 
in some instances, a useful substitute for gutta-percha, which it resembles in elasticity and exceeds 


in ductility, while requiring a much higher heat to soften. Its solubilities in various menstrua do 
not seem to have been determined; but they are probably analogous to those of gutta-percha and 
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Dr. Montgomerie states that the natives procure the gutta-percha by the very 
wasteful mode of cutting down the tree, stripping off the bark, and. then collecting 
the milky juice, which is put into convenient recipients, and coagulates on exposure 
to the air. ‘Twenty or thirty pounds are thus collected from each tree; but the 
probability is that the product would be much greater if obtained by tapping the 
_ tree, and thus preserving it for future use. In consequence of the abundance in 
which it is collected, and the wasteful methods pursued, fears are entertained that 
the tree will before long be extirpated. Large quantities of gutta-percha are now 
imported into Hurope and this country. As found in commerce it is generally im- 
pure, containing fragments of vegetable matter and earth. From these it may be 
freed by kneading it in hot water, or by melting it with oil of turpentine, straining, 
and evaporating. It may also be purified by means of chloroform. One part of 
gutta-percha cut into small pieces, put into a flask with 20 parts of chloroform, and 
frequently shaken, will be fully dissolved in two or three days. To this solution, 
which cannot be readily filtered, add one-fourth of a part of water, shaking the 
mixture, and then allowing it to rest for two weeks. The impurities rise or sink, 
and the clear intervening liquid yields pure gutta-percha by the distillation of the 
chloroform. (Chem. Centralbl., Feb. 1857, p. 108.) A more satisfactory method 
is probably by dissolving one part of gutta-percha in twenty of boiling benzol, 
shaking the solution frequently with sulphate of calcium, which upon standing two 
or three days carries down with it the coloring matter, then decanting the clear 
liquid, and adding it, in small portions at a time, to alcohol, agitating continually. 
During this process the gutta-percha is deposited perfectly white. Thorough desic- 
cation requires an exposure of several weeks, but it may be hastened by rubbing ip 
a mortar. (Journ. de Pharm., Aotit, 1863, p. 138.)* 

Properties. Gutta-percha is of a dull white or whitish color, often with reddish 
brown streaks, of a feeble odor, tasteless, at ordinary temperatures hard and almost 
horny, somewhat flexible in thin pieces, having an unctuous feel under the fingers, 
and very tenacious. Its sp. gr. is 0:9791. (Soubetran.) At about 49° C. (120° F.), 
it becomes softer and more flexible, but is still elastic, resisting, and tenacious. At 
66° C. to 71° C. (150° F. to 160° F.), it is soft, very plastic, and capable of being 
welded and moulded into any form. It can be softened, either by means of hot 
water or by dry heat. On cooling it reassumes its former state, and retains any form 
which may have been given to it. In the softened state it is readily cut with 
a knife, though with some difficulty when cold. Exposed to a heat of 166° C. 
(330° F.), it loses a portion of water, and on hardening becomes translucent and gray ; 
but it recovers its original characters if immersed in water. Subjected to igneous 
distillation, it yields volatile products, resembling closely the volatile oil obtained 
from caoutchouc by the same process. Heated in an open vessel, it melts, foams 
up, and takes fire, burning with a brilliant flame and smoke. A portion thus melted 
retains the state of a viscid fluid on cooling. Gutta-percha is a non-conductor of 
electricity. It is insoluble in water, alcohol, alkaline solutions, and the weak acids. 
Ether and the volatile oils soften it in the cold, and imperfectly dissolve it with the 


caoutchouc. It is the concrete juice of the Sapota Mudlleri, or bullet tree. The idea is entertained 
that it may serve as a good insulating material for submarine telegraphic wires. Another possible 
substitute for gutta-percha has been found in the concrete juice of an Apocynea growing in Ceylon, 
named Alstonia scholaris. (P. J. Tr., 2d ser., vi. 490. See also Caoutchouc, Part IT.) 

* Pure white gutta-percha. For dental purposes, as for filling carious hollows, it is desirable that 
gutta-percha should be purified, and rendered perfectly white. But what is sold as such in the 
market is said to consist largely of the white oxide of zinc, and is on this account badly adapted 
to the purpose intended. Mr. F. Baden Benger recommends the following method of purification 
for dentists’ use. He states that good crude gutta-percha will yield at least 75 per cent. of the 
purified. Four ounces of the gutta-percha, in small pieces, are to be digested for a few days with 
five pounds of methylated chloroform; and the solution thus formed should be filtered in such a 
way as to permit little or no loss of chloroform. To the liquid thus filtered, which should be nearly 
colorless, an equal bulk of alcohol should be added, or a sufficiency to precipitate the gutta-percha, 
which will separate as a white mass. This is to be washed with alcohol, pressed in a cloth, and 
dried by exposure to the air. In this state, the gutta-percha is perfectly white, but too porous for 
use. To give it the proper consistence, it should be boiled for half an hour in a porcelain capsule, 
and rolled into cylinders while hot. The dentist can prepare this himself with sufficient economy, 
if he guard against the loss of chloroform. This may be separated from alcohol by washing with 
water, and the alcohol from the water by distillation. (P. J. 7'r., Sept. 1868, p. 160.) 
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aid of heat. Oil of turpentine dissolves it perfectly, forming a clear colorless solu- 
tion, which yields it unchanged by evaporation. It is also dissolved by bisulphide 
of carbon, chloroform, and benzol and benzin. According to Soubeiran, it contains, 
besides pure gutta-percha, small portions of a vegetable acid, casein, and two resins, 
one soluble in ether and oil of turpentine, the other in alcohol. (Journ. de Pharm., 
3e sér., xi. 22.) Freed from these impurities, it has an ultimate composition closely 
analogous to if not identical with that of caoutchouc. For a particular account of 
the distinctive properties of pure gutta-percha, and the two resins mixed with it, the 
reader is referred to an article by M. Payen, in the Journ. de Pharm. (8¢ sér., xxii. 
183), also in the Chem. Graz. (x. 353). According to Baumhauer, pure gutta- 
percha, as it issues from the tree, is a hydrocarbon, with the formula C, alla which 
he calls gutta, and by the oxidation of which, in various degrees, the different bodies 
constituting gutta-percha are produced. This hydrocarbon can be separated by treat- 
ing gutta-percha with dilute hydrochloric acid, and boiling the residue with ether, 
which deposits the gutta on cooling; but the ethereal treatment must be frequently 
repeated to obtain it quite pure. (Journ. fiir prakt. Chem., \xxviii. 279.) M. Arppe 
considers gutta-percha as a mixture of six different resins, which may have been formed 
from a hydrocarbon, C,H. (See Chem. Gaz., ix. 47 1.) Oudemans (Jahresber., 
1859, p. 517) finds two resinous products in gutta-percha : fluavil, fusing at 42° C., 
with the formula C,,H,,O, and soluble in cold alcohol, and .a/bau, fusing at 140° C., 
with the formula C,,H,,O, and soluble in chloroform, bisulphide of carbon, and ether, 
from which last it crystallizes out on cooling, Gutta-percha resists putrefaction 
strongly ; but in certain situations, as when employed to protect underground tele- 
graph wires passing near the roots of the oak, it has been observed to undergo ae 
decomposition, in consequence, as is supposed, of the action of fungi. rau ie 
xvii, 193.) 

Gutta-percha has been applied to many useful and ornamental purposes. Its plas- 
ticity when moderately heated, great firmness and tenacity at ordinary temperatures, 
and insolubility in water and alcohol are the properties to which it chiefly owes its 
value. By immersing it in hot water, it is made susceptible of being formed into 
any desirable shape ; so that utensils of various kinds, ornamental impressions, casts, 
sheets, bands, cords, sticks, tubes, etc., applicable to numerous purposes in the arts, 
may be made from it with great facility. To give it greater pliability, it is some- 
times mixed with the tar resulting from the igneous decomposition of caoutchoue, 
or with its own tar and lampblack. It may be vulcanized in the same manner as 
caoutchouc, and undergoes a similar change of properties. (See Cavutchouc.) In 
the dissolved state it may be employed as a varnish, impervious to moisture. 

Medical Uses, Gutta-percha has been introduced into surgery, in order to pre. 
serve limbs and joints in fixed positions, and has been used beneficially in club-foot, 
fractures, and diseases of the joints. It is employed for these purposes in the shape 
of bands, two or three inches broad and about a line thick, which, being softened 
in water, are applied in this state, and, when they harden, form a firm case for the 
limb. Holes should be made through the bands, for the escape of the vapor from 
the surface. It may in some cases be applied by moulding it, in its soft state, upon 
the part to be kept at rest, as to the hip and adjacent parts of the body and thigh, 
in cases of hip-joint disease, for which, when dried, it will form a support equal to 
the most accurately carved wooden splint. It is also used for the formation of cath- 
eters and other tubes, splints, stethoscopes, bougies, specula, pessaries, and various 
other instruments useful in surgery. In fractures it is much used as a splint ; some- 
times, after softening by immersion in warm water at the time, it is applied as a 
bandage without difficulty, and, hardening afterwards, acts as a splint to the injured 
limb. The officinal Liquor Gutta-Perchie affords a liquid which, when applied by 
means of a camel’s-hair pencil, forms, on the evaporation of the solvent, a thin, elastic 
covering, which completely excludes the air, and acts like an artificial cuticle to the 
part. Another application of gutta-percha is to serve as a vehicle of certain caustic 
substances, particularly chloride of zinc, and caustic potassa. The preparation is 
made by reducing the caustic substance to fine powder, and then thoroughly mixing 
it with its weight of gutta-percha, melted at the lowest possible temperature. (See 
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Potassa, and Zinct Chioridum.) A great advantage of the preparation is that it 
may be made into any desirable form, and will retain that form when applied. 
Off. Prep. Liquor Gutta-Perchee, U.S. 


HAEMATOXYLON. U.S. Hematozylon. [Logwood.] 
(H-MA-TOX!Y-LON.) 


“The heart-wood of Hematoxylon Campechianum, Linné. (Nat. Ord. Legu- 


minos, Papilionaceze.)’’ U.S. “The sliced heart-wood of Hzematoxylum Cam- 
echianum.” Br. 


Hematoxyli Lignum, 2r.; Lignum Campechianum, P.G.; Lignum Coeruleum; Bois d’Inde, 


Bois de Sang, Bois de Campéche, /’r.; Blauholz, Campecheholz, Blutholz, Kampeschenholz, G@.; 
Legno di Campeggio, /t.; Palo de Campeche, Sp. 


Gen. Ch. Calyx five-parted. Petals five. Capsule lanceolate, one-celled, two- 
valved, with the valves boat-form. Willd. 

Hematoxylon Campechianum. Willd. Sp. Plant. ii. 547; Woodv. Med. Bot. p. 
455, t. 163; Carson, Jdlust. of Med. Bot.i. 33, pl. 25. This is a tree of middle size, 
usually not more than twenty-four feet high, though, under favorable circumstances, 
it sometimes rises forty or fifty feet. The trunk, seldom exceeding twenty inches 
in diameter, is often very crooked, and is covered with a dark rough bark. The 
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branches are also crooked, with numerous smaller ramifications, which are beset with 
sharp spines. The sap-wood is yellowish, but the interior layers are of a deep red 
color. The leaves are alternate, abruptly pinnate, and composed of three or four 
pairs of sessile, nearly obcordate, obliquely nerved leaflets. The flowers, which are 
in axillary spikes or racemes near the ends of the branches, have a brownish purple 
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calyx and lemon-yellow petals. They exhale an agreeable odor, said to resemble that 
of the jonquil. 

The tree is a native of Campeachy, the shores of Honduras Bay, and other parts 
of tropical America, and has become naturalized in Jamaica. The wood, which is 
the part used in medicine, is a valuable article of commerce, and largely employed 
in dyeing. It comes to us in logs deprived of the sap-wood, and having a blackish 
brown color externally. For medical use it is cut into chips, or rasped into coarse 
powder, and in these states it is kept in the shops. 

Properties. Logwood is hard, compact, heavy, of a deep red color, becoming 
purplish black by exposure, internally brown-red, and marked with irregular, con- 
centric circles, splitting irregularly, of a slight peculiar odor, and a sweet, somewhat 
astringent taste. Logwood is generally kept in the shops in small chips or coarse 
powder of a dark brown-red color, often with a greenish lustre. When chewed it 
colors the saliva dark pink. It imparts its color to water and to alcohol. The in- 
fusion made with cold water, though red, is less so than that with boiling water. It 
affords precipitates with sulphuric, nitric, hydrochloric, and acetic acids, alum, sul- 
phate of copper, acetate of lead, and sulphate of iron, striking a bluish black color 
with the last-mentioned salt. (Z'’hompson’s Dispensatory.) Precipitates are also 
produced with it by lime-water and gelatin. Chevreul found in logwood a volatile 
oil, an oleaginous or resinous matter, a brown substance the solution of which is 
precipitated by gelatin (tannin), another brown substance soluble in alcohol but in- 
soluble in water or ether, a nitrogenous substance resembling gluten, free acetic 
acid, various salts, and a peculiar principle, called hematoxylin or hématin, on which 
the coloring properties of the wood depend. This is obtained by digesting the aqueous 
extract in alcohol, evaporating the tincture till it thickens, then adding a little water, 
and submitting the liquid to a new but gentle evaporation. Upon allowing it to rest, 
haematoxylin is deposited in crystals, which may be purified by washing with alco- 
hol and drying. Thus procured, the crystals are shining, of a yellowish rose color, 
bitterish, acrid, and slightly astringent to the taste, readily soluble in boiling water, 
forming an orange-red solution which becomes yellow on cooling, and soluble also 
in alcohol and ether. According to Erdmann, who obtained hematoxylin by the 
process of Chevreul, substituting ether for alcohol, its crystals, when quite pure, are 
colorless, without a tinge of redness ; its taste is sweet, like that of liquorice, with- 
out bitterness or astringency ; and it is not of itself a coloring substance, but affords 
beautiful red, blue, and purple colors, by the joint action of an alkaline base and 
the oxygen of the air. He obtained from logwood 9 to 12 per cent. of crystallized 
hematoxylin, to which he gave the formula C,,H,,O,. It crystallizes with 1 or 
with 3 molecules of water, and is readily soluble in hot water or alcohol, but sparingly 
in cold water or in ether. (Journ. fiir pr. Chem., 36, p. 205.) 

By the combined action of ammonia and oxygen dark violet crystalline scales of 
hematéin, C,,H,,0, ++ 3H,0, are produced. They show a fine green hue, which is 
also very commonly observable on the surface of the logwood chips of commerce. 
Heematein may again be transformed into heematoxylin by means of hydrogen or 
of sulphurous acid. Commercial extract of logwood extracted from the wood by - 
boiling water contains both hematoxylin and heematein. 

Medical Properties and Uses. Logwood is a mild astringent, devoid of irri. 
tating properties, and well adapted to the treatment of that relaxed condition of 
bowels which is apt to succeed cholera infantum. It is also occasionally used with 
advantage in ordinary chronic diarrhoea and chronic dysentery. It may be given 
in decoction or extract. 


Of. Prep. Kixtractum Heematoxyli. 
HAMAMELIS. U.S. Hamamelis. [ Witchhazel.] 


(HAM-A-ME#’LIs.) 
“The fresh leaves of Hamamelis virginica, Linné (Nat. Ord. Hamamelaceze), 
collected in autumn.” U.S. 
Gen. Ch. Flowers in little axillary clusters or heads, usually surrounded by a 
scale-like three-leaved involucre. Calyx four-parted, and with two or three bractlets 
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at its base. Petals four, strap-shaped, long and narrow, spirally involute in the bud. 
Stamens eight, very short; the four alternate with the petals anther-bearing, the 
others imperfect and scale-like. Styles two, short. Pod opening loculicidally from 
the top. Gray's Manual. 

H. Virginica. L. Witch-hazel is an indigenous shrub, from five to fifteen feet 
high, growing in almost all sections of the United States, usually on hills or in stony 
‘places, and often on the banks of streams. It is the only species of the genus found 
in Hastern North America, and is specifically characterized by its leaves being 
obovate or oval, wavy-toothed, and somewhat downy when young. The seeds are 
black and shining externally, white, oily, and farinaceous within, and edible like the 
hazelnut. It is remarkable for the late appearance of its yellow flowers, which ex- — 
pand in September or October, and continue till the weather becomes very cold in 
winter. The fruit, which is a nut-like capsule not unlike the hazelnut, ripens in 
the following autumn, and is often mingled on the same plant with the new blossoms. 

Properties, The leaves of the witchhazel are officinally described as “ short- 
petiolate, about four inches (10 cm.) long, obovate or oval, slightly heart-shaped and 
oblique at the base, sinuate-toothed, nearly smooth ; inodorous; taste astringent and 
bitter.” U.S. The bark, which is sometimes used, has a bitter, astringent, some- 
what sweetish, and pungent taste. 

Medical Properties. The bark of the witchhazel is said to have first attracted 
notice as aremedy of the Indians, who are said to have used it as a sedative and 
discutient in painful tumors, and in other cases of external inflammation. It is used 
in the shape of poultice, or as a wash in the form of decoction, in hemorrhoidal 
affections and ophthalmia. It has been highly recommended by Dr. James Foun- 
tain and N.S. Davis (NV. Y. Journ. Med., x. 208; Trans. Am. Med. Assoc., i. 350) 
in hemorrhage of the lungs and stomach. Dr. Fountain also commends, as one of the 
best applications in external piles, an ointment prepared from lard and a decoction’ 
of equal parts of this bark, white-oak bark, and that of the apple-tree, and believes 
the witchhazel to possess anodyne properties. The leaves are said to possess similar 
properties, and, in the state of infusion, to be given internally in bowel complaints 
and hemorrhages. They have probably been introduced into the Pharmacopceia on 
account of the enormous sale of a much-vaunted proprietary medicine, said to be 
made by distilling the bark with very dilute alcohol (6 per cent.), which has been 
used externally as a remedy for sprains and bruises, and internally in most diseases 
to which flesh is heir. The pecuniary success of the remedy probably is in no wise 
dependent upon any virtues of the witchhazel, of the nature of whose medical prop- 
erties we have no certain knowledge. The dose of the officinal fluid extract is one 
to two teaspoonfuls (3°75 to 7:5 C.c.). 

Of. Prep. Eixtractum Hamamelidis Fluidum. U.S. 


HEDEOMA. U.S. Hedeoma. [Pennyroyal.]} 
(HED-E-0/MA.) 
«The leaves and tops of Hedeoma pulegioides. Persoon. (at. Ord. Labiate.)” 
U.S. 


Herbe de Pouliot américaine, Fr.; Amerikanischer Poley, G. 

This herb, first attached to the genus Melissa, and afterwards to Cunila, is at 
present universally considered by botanists as belonging to the Hedeoma of Persoon. 
It has been confounded by some with Mentha Pulegium, or European pennyroyal. 

Gen. Ch. Calyx bilabiate, gibbous at the base, upper lip three-toothed, lower two ; 
dentures all subulate. Corolla ringent. Stamens two, sterile ; the two fertile stamens 
about the length of the corolla. Nuttall. 

Hedeoma pulegioides. Barton, Med. Bot. ii. 165.— Cunila pulegiotdes. Willd. Sp. 
Plant. i. 122. This is an indigenous annual plant, from nine to fifteen inches high, 
with a small, branching, fibrous, yellowish root, and a pubescent, quadrangular stem, 
which sends off numerous slender erect branches. The leaves are opposite, having 
short petioles, about half an inch long, oblong-lanceolate or oval, nearly acute, atten- 
uated at the base, remotely serrate, rough or pubescent, and prominently veined and 
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glandular on the under surface. The flowers are very small, pale blue, supported on 
short peduncles, and arranged in axillary whorls along the whole length of the 
branches. They have a tubular-ovoid, two-lipped and five-toothed calyx, and a pale 
blue, spotted, two-lipped corolla, containing two sterile and two fertile exserted. 
stamens. The plant iscommon in all parts of the United States, preferring dry 
grounds, and, where abundant, scenting the air for a considerable distance with its 
grateful odor. Both in the recent and dried state it has a pleasant aromatic smell, 
and a warm, pungent, mint-like taste. It readily imparts its virtues to boiling water. 
The volatile oil upon which they depend may be separated by distillation, and em- 
ployed instead of the herb itself: 

Medical Properties and Uses, Pennyroyal is a gently stimulant aromatic, and 
may be given in flatulent colic and sick stomach, or to qualify the action of other 
medicines. Like most of the aromatic herbs, it possesses the property, when ad- 
ministered in warm infusion, of promoting perspiration, and of exciting the men- — 
strual flux when the system is predisposed to the effort. A large draught of the 
warm tea is in popular practice often given at bedtime, in recent cases of suppres- 
sion of the menses, the feet having been previously bathed in warm water. 


Off. Prep. Oleum Hedeomee, U.S. 


HEMIDESMI RADIX. Br. Hemidesmus Root. Indian Sarsaparilla. 
(HEM-I-DEg/MI RA/DIX.) 

“The dried root of Hemidesmus indicus. D.C. Imported from India.” Br. 
(Nat. Ord. Asclepiadacese. ) 

Nunnari, #.; Racine de Hemidesmus, F’r.; Hemidesmus-Wurzel, G. 

Gen. Ch. Corolla rotate. Filaments connate at the base, not united above, inserted 
into the tube of the corolla. Anthers cohering separate from the stigma, with twenty 
pollen-masses. Stigma flattish, pointless. 

Hemidesmus Indicus. R. Brown, Hort. Kew. ii. 75; Lindley, Flor. Med. p. 543.— 
Periploca Indica. Willd. Sp. Plant. i. 1251. This is a climbing plant, with twining, 
woody, slender stems, and opposite petiolate leaves, which are entire, smooth, shining, 
and of a firm consistence. The leaves vary much in size and shape, some being linear 
and acute, others broad-lanceolate, and others again oval or ovate. The flowers are 
small, green on the outside, purple within, and disposed in axillary racemes. The 
calyx is five-parted, with acute divisions; the corolla flat, with oblong, pointed di- 
visions. The fruit consists of two long, slender, spreading follicles. 

This plant is common over the whole peninsula of Hindostan. The officinal portion 
is the root, which has long been used in India as a substitute for sarsaparilla. It is 
long, slender, tortuous, cylindrical, and little branched, consisting of a ligneous centre, 
and a brownish, corky bark, marked with longitudinal furrows and transverse fissures. 
The microscopic characters of this root are curious and of much interest to the 
structural botanist. (See P. J. T'r., 1872, p. 62.) It has an aromatic odor and bitter 
taste. Mr. Garden obtained from it a peculiar volatilizable acid principle, which he 
named smilasperic acid, under the erroneous impression that the root was derived 
from Smilax aspera. Pereira proposed to call it hemidesmic acid. Scott (Chem. 
Gazette, 1843, p. 378) also obtained a stearopten by distillation with water, pre- 
sumably the same material. It has not been further investigated. 

Medical Properties and Uses. Indian sarsaparilla is said to be tonic, diuretic, 
and alterative. It was introduced into Great Britain from India, and was employed 
for some time under the name of smilax aspera. It is used for the same purposes 
as sarsaparilla. In some instances it is said to have proved successful in syphilis 
when that medicine had failed; but it cannot be relied on. The native practitioners 
in India are said to employ it in nephritic complaints, and in the sore mouth of 
children. It is used in the form of infusion or decoction, made in the proportion 
of two ounces of the root to a pint of water. A pint may be given in wineglassful 
doses, in the course of the day. A syrup is directed in the British Pharmacopeeia. 
(See Syrupus Hemidesmi.) 

Off. Prep. Syrupus Hemidesmi, Br, 
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HIRUDO. Br The Leech. 
(HI-RU’DO.) 

“Saneuisuga medicinalis, the Speckled Leech; and S. officinalis, the Green 
Leech.” Br. 

Hirudines, P.G.; Sangsue, Fr.; Blutegel, G.; Migndtta, Jt.; Sanguijuela, Sp. 

Hirupo. Class 1, Annelides. Order 3, Abranchiate. Family 2, Asetigera. 
Cuvier. 

The leech belongs to that class of invertebrated articulated animals called Anne- 
lides. This class contains the worms with red blood, having soft retractile bodies 
composed of numerous segments or rings, breathing generally by means of branchiee, . 
with a nervous system consisting in a double knotted cord, destitute of feet, and 
supplying their place by the contractile power of their segments or rings. The third 
order of this class—Abranchiatz—comprehends those worms which have no appar- 
ent external organ of respiration. ‘This order is again divided into two families, to 
the second of which—the Asetigerx, or those not having setze to enable them to 
crawl—the leech belongs. 

It is an aquatic worm with a flattened body, tapering towards each end, and ter- 
minating in circular flattened disks, the hinder one being the larger of the two. It 
swims with a vertical undulating motion, and moves when out of the water by means 
of these disks or suckers, fastening itself first by one and then by the other, and al- 
ternately stretching out and contracting its body. The mouth is placed in the centre 
of the anterior disk, and is furnished with three cartilaginous lens-shaped jaws at 
the entrance of the alimentary canal. These jaws are lined at their edges with fine 
sharp teeth, and meet so as to make a triangular incision in the flesh. The head is 
furnished with small raised points, supposed by some to be eyes. Respiration is car- 
ried on through small apertures ranged along the inferior surface. The nervous. 
system consists of a cord extending the whole length, furnished with numerous 
ganglions. The intestinal canal is straight, and terminates in the anus, near the 
posterior disk. Although hermaphrodite, leeches mutually impregnate each other. 
They are oviparous; and the eggs, varying from six to fifteen, are contained in a 
sort of spongy, slimy cocoon, from half an inch to an inch in diameter. These are 
deposited near the edge of the water, and hatched by the heat of the sun. The 
leech is torpid during the winter, and casts off from time to time a thick slimy 
coating from its skin. It can live a considerable time in sphagnous moss, or in 
moistened earth, and is frequently transported in this manner to great distances. 

Savigny has divided the genus Hirudo of Linnzeus into several genera. The true 
leech is the Sanguisuga of this author, and is characterized by its three lenticular 
jaws, each armed with two rows of teeth, and by having ten ocular points. Several 
species are used for medical purposes, of which the most common are the gray and 
the green leech of Europe, both of which are varieties of the Hirudo medicinalis 
of Linnzeus; and the Mirudo decora of this country. 

1. Hirudo medicinalis. Linn. Ed. Gmel. i. 3095.—Sanguisuga officinalis. Sa- 
vigny, Mon. Hir. p. 112, t.5, f.1. The green leech. — Sanguisuga medicinahs. 
Savieny, Mon. Hir. p. 114, t.5,f.2. The gray leech. Many of the best zoologists 
regard the Sanguisuga officinalis and S. medicinalis of Savigny as mere varieties. 
They are both marked with six longitudinal dorsal ferruginous stripes, the four lat- 
eral ones being interrupted or tessellated with black spots. The color of the black 
varies from a blackish to a grayish green. The belly in the first variety is of a yel- 
lowish green color, free from spots, and bordered with longitudinal black stripes. In 
the second it is of a green color, bordered and maculated-with black. This leech 
varies from two to four inches in length. It inhabits marshes and running streams, 
and is abundant throughout Hurope.* 


* A variety of the leech has come into use in Europe, called in commerce African leeches. They 
are of a beautiful light green color, varying to a deep green, and often inclining to red, with black 
points on the back, and broad streaks of a bright orange yellow, which are black towards the ab- 
domen. They correspond perfectly with the Sanguisuga interrupta of Moquin-Tandon. These 
leeches draw very well. (P. J. Tr., x. 38.) The leeches from Algiers, called in French commerce 
dragons (Sanguisuga troctena of Moquin-Tandon), of which considerable numbers have been taken 
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The great use made of leeches in the modern practice of medicine has occasioned 
them to become a considerable article of commerce. They are collected in Spain, 
France, Italy, Germany, and Sweden, and carried in large numbers to London and 
Paris. They are also frequently brought to this country; as the practitioners in 
some of our large cities use only the foreign leech, although our own waters furnish 
an inexhaustible supply of this useful worm.* . 

2. Hirudo decora. Say, Colonel Long’s Second Kaxpedition, ii. 268. The medici. 
nal leech of America has been described by Say under the name of Hirudo decora, 
in the Appendix to the Second Expedition of Colonel Long. Its back is of a deep 
pistachio-green color, with three longitudinal rows of square spots. These spots are 
placed on every fifth ring, and are twenty-two in number. The lateral rows of spots 
are black, and the middle range, of a light brownish orange color. The belly is of 
the latter color, variously and irregularly spotted with black. The American leech 
sometimes attains the length of four or five inches, although its usual length is from 
two to three. It does not make so large and deep an incision as the European leech, 
and draws less blood. 

The indigenous leech is much used in the city of Philadelphia. The practitioners 
of New York and Boston are supplied chiefly from abroad. The leeches employed 
in Philadelphia are generally brought from Bucks and Berks Counties, in Pennsyl- 
vania, and occasionally from other parts of the State. 

The proper preservation of leeches is an object of importance to the practitioner, 
as they are liable to a great and sudden mortality. They are usually kept in jars, 
in clear, soft water, which should be changed twice a week in winter, and every other 
day in summer. The jar must be covered with a linen cloth, and placed in a situa- 
tion not liable to sudden changes of temperature. They will live a long time and 
continue active and healthy, without any other attention than that of frequently — 
changing the water in which they are kept. M. Derheims has proposed the follow- 
ing excellent method of preserving them. In the bottom of a large basin or trough 
of marble he places a bed, six or seven inches deep, of a mixture of moss, turf, and 
fragments of wood. He strews pebbles above, so as to retain them in their place 
without compressing them too much, or preventing the water from freely penetrating 
them. At one end of the trough, and about midway of its height, is placed a thin 
slab of marble or earthenware, pierced with numerous holes, and covered with a bed 
of moss, which is compressed by a thick layer of pebbles. The reservoir being thus 
disposed is half filled with water, so that the moss and pebbles on the shelf shall 
be kept constantly moist. The basin is protected from the light by a linen cover 
stretched over it. By this arrangement the natural habits of the leech are not coun- 
teracted. One of these habits, essential to its health, is that of drawing itself through 
the moss and roots to clear its body from the slimy coat which forms on its skin and 
is a principal cause of its disease and death. Mr. James Banes recommends that, 
when kept in jars, they should be cleansed by means of a whisk of very fine broom 


to France, are said by M. A. de Quatrefages, contrary to former opinion, to be quite equal to the 
European. (Journ. de Pharm., 3e sér., xxxiii. 105.) It is stated (P. J. Tr., June, 1867, p. 735) 
that great numbers of leeches are collected in Australia, and sent to Melbourne, whence a large 
proportion are exported to Europe and America, chiefly to London and Paris in the former conti- 
nent, and San Francisco, Panama, and New York in the latter. It is estimated that two or three 
millions annually pass through the hands of the Murray River Fishing Company. The leech is 
said (Jbid., March, 1865, p. 481) to abound in almost every river and lagoon in Australia, and to 
differ from the ordinary English leech only, that the olive streaks are much lighter in the former. 
They are collected by throwing into the water a fresh sheep-skin, to which they attach themselves. 
They bear transportation wonderfully well. In Hindostan and the island of Ceylon, where the 
varieties of leeches are said to be more numerous than in any other part of the world, it is stated 
by Mr. P. L. Simmonds, that the propagation of the kind used in medicine is carefully kept secret, 
(P. J. Tr., Dec. 1870, p. 522.) 

* Attempts have been made, in France, on a large scale, to propagate leeches for sale. This is 
done by means of natural meadows, in which numerous small ponds are made, where the leeches, 
with certain cautions as to nourishment and preservation, multiply and grow so rapidly as to be- 
come a source of profit. In order that they may propagate, it is necessary that they should be fed 
on blood, which is given them either by causing animals, as horses, cows, ete., to be driven intc 
the meadows, or by obtaining blood from slaughter-houses, and, after depriving it of fibrin by 
agitation, immersing the animals for a time in it while yet warm. (See Journ. de Pharm., Jan. 
1854, p. 5, and Mai, 1854, p. 336.) 
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or willow, when the water is changed. M. Lahache, an apothecary at Bruyéres, 
strongly recommends the carrageen or Irish moss (Chondrus crispus); as admirably 
adapted to the habits and wants of the leech, furnishing the animal, as he supposes, 
with nutriment, as it does not die of inanition when thus kept. The water should 
be renewed in the jars daily. (Journ. de Pharm. et de Chim., 4e sér., iii. 128.) 
Mr. Alfred Allchin keeps them in aquaria with growing water-plants and snails, 
which keep the water pure.* (A. J. P., xxviii. 222.) 

Medical Uses. Leeches afford the least painful and in many instances the most 
effectual means for the local abstraction of blood. They are often applicable to parts 
which, either from their situation or their great tenderness when inflamed, do not 
admit of the use of cups; and, in the cases of infants, are under all circumstances 

referable to that instrument. They are indeed a powerful therapeutic agent, and 
give to the physician, in many instances, a control over disease which he could ob- 
tain in no other way. Their use is in great measure restricted to the treatment of 
Jocal inflammation ; and, as a general rule, they should not be resorted to until the 
force of the circulation has been diminished by bleeding from the arm, or in the 
natural progress of the complaint. 

In applying leeches to the skin, care should be taken to shave off the hair, if there 
be any, and to have the part well cleansed with soap and water, and afterwards with 
pure water. If the leech do not bite readily, the skin should be moistened with a 
little blood, or milk and water. It is said to bite more freely if the skin is previously 
reddened by a sinapism, and then washed perfectly clean. Sometimes the leech is 
put into a large quill open at both ends, and applied with the head to the skin until 
it fastens itself, when the quill is withdrawn. If it be desirable that the leech shall 
bite in a particular spot, this end may be attained by cutting a small hole in a piece 
of blotting-paper, and then applying this moistened to the skin, so that the hole shall 
be immediately over the spot from which the blood is to be taken. Leeches continue 
to draw blood until they are gorged, when they drop off. The quantity of blood 
which they draw varies with the part to which they are applied, and the degree of 
inflammation existing in it. From the loose and vascular textures they will abstract 
more than from those which are firm and compact, and more from an inflamed than 
from a healthy part. As a general rule, our leechers apply six for every fluidounce 
of blood. A single European leech will draw from half an ounce to an ounce. The 
quantity may often be much increased by bathing the wound with warm water. 
Leeches will continue to suck after their tails are cut off, which is sometimes done, 
although it is a barbarous practice.t It is said that they will draw better if put 
into cold beer, or diluted wine, and allowed to remain until they become very lively. 
They may be separated from the skin at any time by sprinkling a little salt upon 
them. After they drop off, the same application will make them disgorge the blood 
they have swallowed. Some leechers draw the leeches from the tail to the head 
through their fingers, and thus squeeze out the blood, after which all that is neces- 
sary is to put them in clean water, and change it frequently.§ Leeches which are 


* For other methods of keeping leeches, also for raising them, see U. S. D., 14th ed., p. 472. 

+ As a very efficient mode of applying leeches, it is recommended, after having moistened the 
skin with pure warm water, to put the leeches into a tumbler half full of cold water, and by an 
adroit movement invert it upon the part. The leeches are said to attach themselves so rapidly 
that it seems to the patient as though they made but a single bite. When they are all attached, 
the glass is to be carefully removed, the water being absorbed, as it runs off on one side, by a 
sponge or linen cloths. 

t Under the name of ddellatomy, a practice has been introduced into Germany, of making a 
small incision in the side of the leech while drawing. The blood escapes through the wound, and 
the animal will continue to suck for a long time, so that one will perform the office of many in the 
quantity of blood taken. 

2 MM. Soubeiran and Bouchardat, after numerous experiments upon the different modes of fit- 
ting the gorged leeches for use again, came to the conclusion that a carefully managed pressure is 
the best. Two conditions, however, are necessary to success; one that they should be disposed to 
dlisgorge the blood, and the other that they should be immersed in warm water previously to the 
stripping. The first object is effected by common salt. The following plan is recommended. The 
leeches are to be thrown into a solution of 16 parts of common salt in 100 of water, from which 
they are to be taken out one by one, and, being held by the tail, are to be dipped into water which 
feels hot to the hand, but yet can be borne by it, and then passed lightly between the fingers. 
Thus treated, they easily give up the blood. After being stripped, they should be placed in ves- 
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gorged with blood should be kept in a vessel by themselves; as they are more sub- 
ject to disease, and often occasion a great mortality among the others. They should 
not be again used until they have recovered their activity. In cases where the bleed- 
ing from leech-bites continues longer than is desirable, it may be stopped by con- 
tinued pressure, with the application of lint, by the use of collodium, or by touching 
the wounds with lunar caustic. A little cotton, impregnated with a saturated solu- 
tion of alum in boiling-hot water, and, after it has become sufficiently cool, but 
before the alum has begun to crystallize, pressed upon the wound, will often prove 
effectual. Another mode of repressing the hemorrhage is to press upon the bite a 
piece of thin caoutchoue, previously softened upon one side by heat, so as to become 
adhesive. If lunar caustic be applied, the stick must first be brought to a fine point, 
which is to be inserted in the wound. Some have even recommended the use of a 
fine wire made red hot. When the part wounded is without a bony basis, pressure 
may be made by pinching the wound between the fingers. Lt may sometimes be 
necessary, in the case of a deep bite, to sew the wound, which is readily done with 
a single stitch of the needle, that need not penetrate deeper than the cutis.* 


HORDEUM DECORTICATUM. Br. Pearl Barley. 
(HOR’DE-UM DE-COR-TI-CA/TUM.) 
“The husked seeds of Hordeum distichon.” Br. (Nat. Ord. Graminacex.) 


Hordeum, U. S. 1870; Hordeum Perlatum; Orge perlé, Orge, Fr.; Perlgerste, Perigraupen, 
Gerstengraupen, (.; Orzo, Jt.; Cebada, Sp. 


Gen. Ch. Calyx lateral, two-valved, one-flowered, three-fold. Willd. 

Several species of Hordeum are cultivated in different parts of the world. The 
most common are /. vulgare and H. distichon, both of which have been introduced 
into the United States. 

1. Hordeum vulgare. Willd. Sp. Plant. i.472; Loudon’s Encye. of Plants, p. 73. 
The culm or stalk of common barley is from two to four feet in height, fistular, and 
furnished with alternate, sheathing, lanceolate, roughish, and pointed leaves. .The 
flowers are all perfect, and arranged in a close terminal spike, the axis of which is 
dentate, and on each tooth supports three sessile flowers. The calyx or outer chaff 
has two valves. The corolla or inner chaff is also composed of two valves, of which 
the interior is larger than the other, and terminates in a long, rough, serrated awn 
or beard. The seeds are arranged in four rows. 

2. H. distichon. Willd. Sp. Plant. i. 473; Loudon’s Encyc. of Plants, p. 73. 
This species is distinguished by its flat spike or ear, which on each flat side has a 
double row of imperfect or male florets without beards, and on each edge, a single 


sels containing fresh water, which should be renewed once aday. At the end of eight or ten days 
they are fit for reapplication. (Journ. de Pharm., 3e sér., xi. 343 and 350.) It is said that, in the 
French military hospitals, a mixture of one part of vinegar with eight parts of water is preferred to 
salt water for promoting disgorgement. (Lond. Med. Times and Gaz., Oct. 1856, p. 375.) It has 
been stated that, if the leeches, after being stripped, be put into water sweetened with a little white 
sugar, and the solution be renewed several times, at intervals of six or twelve hours, they will 
speedily recover their activity, and may be reapplied two or three times in the course of a few days. 
Immersion in camphor-water, for a few moments, is said by Mr. Boyce to cause them to vomit the 
blood. They should afterwards be put into clean water, to be changed in half an hour. Dr. 
Frodsham, of England, has found camphor-water preferable either to salt water or diluted vinegar, 
for disposing the gorged leech to part with blood. M. Grannat, a French military pharmaceutist, 
has found the natural process of disgorging preferable to all others. He placed some gorged leeches 
in wooden tubs, containing at bottom a little clay and water, and renewed the water every forty- 
eight hours. After eight days, the leeches, now in good health, were transferred to a pond pre- 
pared for the purpose, where they propagated. He put 1000 leeches in the pond, and at the end 
of a year had taken out 850 fit for service, without interfering with the reproduction. (Journ. de 
Pharm., 3e sér., xx. 186.) M. Vayson’s plan of preserving leeches has been highly recommended. 
It consists simply in putting them, after stripping, if they have been used, in an earthenware ves- 
sel of the shape of an inverted truncated cone, with holes in the bottom so small as to prevent the 
escape of the leech, and filled with turfy earth. After the introduction of the leech. the opening 
is to be closed with a coarse cloth. The vessel is then placed in a tub containing water four inches 
deep. If to be sent to a distance, the earth in the vessel should be moistened throughout. —- 

* An instrument has been invented called the mechanical leech, by which the attempt has been 
made to imitate the action of the leech in drawing blood. It consists essentially of two parts, one 
for making the puncture, and the other for abstracting blood through the agency of atmospherie 
pressure. In other words, it is a minute cupping instrument. (Am. Journ. Med. Sci., xvi. 207.) 
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row of bearded perfect or hermaphrodite florets. The seeds, therefore, are in two 
rows, as indicated by the specific name of the plant. 

The original country of the cultivated barley is unknown. The plant has been 
found growing wild in Sicily, and various parts of the interior of Asia. H. vulgare is 
said by Pursh to grow in some parts of the United States, apparently in a wild state. 
The seeds are used in various forms. 

1. In their natural state they are oval, oblong, pointed at one end, obtuse at the 
other, marked with a longitudinal furrow, of a yellowish color externally, white 
within, having a faint odor when in mass, and a mild sweetish taste. Careful 
analyses of barley have been made, which agree in the main, though differing in 
some details, especially as to whether any sugar exists in the barley before malting. 

Lermer ( Vierteljahresschrift fiir pr. Pharm., 1863, pp.4—23) states that the grains 
contain 13 to 15 per cent. of water; after drying, they yield to ether 3 per cent. 
of fatty oil and traces of tannin. He found, also, in the whole grains 63 per cent. of 
starch, 7 of cellulose, 6°6 of dextrin, 2:5 of nitrogen (corresponding to about 16 per 
cent. of albuminous matters), a small amount of lactic acid, and 2-4 per cent. of ash. 

Pillitz found (Zeit. fiir Anal. Chem., 1872, p. 62) in the dry barley 14-3 per 
cent. of insoluble albuminates, 2:1 per cent. of soluble albuminates, 62-6 per cent. 
of starch, 1-9 per cent. of dextrin, 2-7 per cent. of sugar, 1-7 per cent. of extractive 
material, 3:1 per cent. of fat, 1-4 per cent. of soluble ash, 1-2 per cent. of insoluble 
ash, and 8-9 per cent. of lignin. The presence of sugar seems to have been shown 
by Kiihnemann (Deutsch. Chem. Gres., 1875, p. 387, and 1876, p. 1385), who found 
a crystallized dextrogyrate sugar which did not reduce alkaline copper solution, and 
an amorphous lzvogyrate mucilaginous substance called sinistrin. According to 
Kiihnemann, barley does not contain dextrin. 

2. Malt consists of the seeds made to germinate by warmth and moisture, and 
then baked so as to deprive them of vitality. It is in the form of malt that barley 
is so largely consumed in the manufacture of malt liquors. (See Maltwm.) 

An interesting substance, called diastase, was discovered by MM. Payen and Per- 
soz in the seeds of barley, oats, and wheat, and in the potato. It is found, however, 
only after germination, in which process the production of it appears to be the first 
step. Germinated barley seldom contains it in larger proportion than two parts in a 
thousand. It is obtained by bruising freshly germinated barley, adding about half 
its weight of water, expressing strongly, treating the viscid liquid thus obtained with 
sufficient alcohol to destroy its viscidity, then separating the coagulated albumen, and 
adding a fresh portion of alcohol, which precipitates the diastase in an impure state. 
To render it pure, it must be redissolved as often as three times in water, and pre- 
cipitated by alcohol. For an account of the mode of preparing diastase from malt, 
recommended by M. Perrot, see the Journal de Pharmacie, Juillet, 1874, p. 43. 
It is solid, white, tasteless, soluble in water and weak alcohol, but insoluble in the 
latter fluid when concentrated. Though without action upon gum and sugar, it 
has the extraordinary property, when mixed, in the proportion of only one part to 
2000, with starch suspended in water, and maintained at a temperature of about 
71:1° C. (160° F.), of converting that principle into dextrin and maltose. This 
latter is a variety of sugar produced only by this action of malt. It was first recog- 
nized by Dubrunfaut, but has been more thoroughly studied by O'Sullivan and by 
Schulze. Its formula is C,,H,,0,, + H,O, which molecule of water of crystalliza- 
tion it loses at 100°-110° C. (or, as Richter proposes, it may have the formula 
C,3H,,0,,). O'Sullivan explains the action of diastase-upon starch by the following 
reactions : she 

At 63° C.— C,,H,,0,, + H,O = C,,H,,0,, + 0,H,,9;- 

pe 0n— 707.0. poe HO +-H,0 = C,,H,.01 4(C,H,,0;). 

« 70° 0. —4(C,,H,,0,,) + H,O = C,,H,,0,, + 10(C,H,,0,;). (Chem. Soe. 
Journ., 10, p. 597.) 

The crystals of maltose, C,,H,,0,, -- H,O, are soluble in water and alcohol, they 
reduce Fehling’s solution, and, according to O'Sullivan, are equal to 63°9-65:5 per 
cent. of dextrose, but, according to Schulze, they are equal to 66-67 per cent. dex- 
trose, and show a specific rotatory power of [a] == 150° to the right. 
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The whole of the starch undergoes this change, except the teguments of the gran- 
ules, amounting to about 4 parts in 1000. The change which barley undergoes 
during germination, and in malting, is of a similar character. The purity of diastase 
may be tested by mixing 0:05 parts of it with 200 parts of paste containing 10 parts 
of starch; after standing, the resulting liquid should filter rapidly, and decolorize 
five times its volume of Fchling’s solution. The name of maltine has been given 
to the diastase of malt ; and this principle has been found identical with the salivary 
ferment in its action on alimentary substances. Indeed, according to M. Contara, 
the two ferments, vegetable and animal, appear to be identical, not only in the action 
referred to, but in their chemical and physical properties; and consequently there is 
but one diastase, whether vegetable or animal. (Arch. G'én., Avril, 1870, p. 501.) 

3. Hulled barley is merely the grain deprived of its husk, which, according to 
Hinhoff, amounts to 18-75 parts in the hundred.* 

4. Barley meal is formed by grinding the seeds, previously deprived of their husk. 
It has a grayish white color, and contains, according to Fourcroy and Vauquelin, 
an oleaginous substance, sugar, starch, nitrogenous matter, acetic acid, phosphates 
of calcium and magnesium, silica, and iron. It may be made into a coarse, heavy, 
hard bread, which in some countries is much used for food. 

5. Pearl barley (hordeum perlatum) is the seed deprived of all its investments, 
and afterwards rounded and polished in a mill, It is in small round or oval grains, 
having the remains of the longitudinal furrow of the seeds, and of a pearly white- 
ness. It is wholly destitute of hordein, and abounds in starch, with some gluten, 
sugar, and gum. ‘This is the proper form of barley for medicinal use. 

Medical Properties. Barley is one of the mildest and least irritating of farina- 
ceous substances, and, though not medically used in its solid state, forms, by decoc- 
tion with water, a drink admirably adapted to febrile and inflammatory complaints, 
and much employed from the time of Hippocrates to the present. Pearl barley is 
the form usually preferred for the preparation of the decoction, made by pouring 
four pints of boiling water on two troyounces of pearl barley and boiling away to 
two pints, and straining. Malt affords a liquor more demulcent and nutritious, 
and the decoction of malt may be prepared by boiling from two to four ounces in a 
quart of water and straining. When hops are added, the decoction takes the name 
of wort, and acquires tonic properties, which render it useful in debility, especially 
when attended with suppuration. 


HUMULUS. U.S. Hops. 
(HU'MU-Lis.) 


“The strobiles of Humulus Lupulus. Linné. (Nat. Ord. Urticacese, Cannabi- 
nee.)” U.S. “The dried strobiles of the female plant of Humulus Lupulus.” Br. 

Lupulus, Br.; Hop; Strobili Humuli, s. Lupuli; Hop; Houblon, Fr.; Hopfen, G.; Luppolo, It.; 
Lupolo Hombrecillo, Sp. 

Gen. Ch. Matz. Calyz five-leaved. Corolla none. Frmaur. Calyx one-leafed, 
obliquely spreading, entire. Corolla none. Styles two. Seed one, within a leafy 
calyx. Willd. 

Humulus Lupulus. Willd. Sp. Plant. iv. 769; Bigelow, Am. Med. Bot. iii. 163. 
The root of the hop is perennial, and sends up numerous annual, angular, rough, 
flexible stems, which twine around neighboring objects in a spiral direction, from 
left to right, and climb to a great height. The leaves are opposite, and stand upon 
long footstalks. The smaller are sometimes cordate; the larger have three or five 
lobes ; all are serrate, of a deep green color on the upper surface, and, together 
with the petioles, extremely rough, with minute prickles. At the base of the foot- 


* M. Lemoine, a French pharmaceutist, proposes a chemical method of decorticating barley and 
other seeds, Putting 100 parts of the seeds into a wooden vessel, he pours upon them 15 parts of 
sulphuric acid, stirs the mixture for 15 or 20 minutes, applying in the case of barley a gentle heat, 
then adds 50 parts of water, which he decants after a very few moments of constant agitation. 
After sufficient washing, and the neutralization of the last remains of acid by solution of carbonate 
of sodium or potassium, he puts the grain upon a piece of cloth with large meshes stretched upon a 
frame, where he allows it to drain for about an hour, then transfers it to a similar cloth, and exposes 
it to a current of air for several days to dry. (Journ. de Pharm., Mars, 1863, p. 223.) 
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stalks are two or four smooth, ovate, reflexed stipules. The flowers are numerous, 
axillary, and furnished with bracts. The male flowers are a yellowish white, and 
arranged in panicles; the female, which grow on a separate plant, are pale green, 
and disposed in solitary, peduncled aments, composed of membranous scales, ovate, 
acute, and tubular at the base. ach scale bears near its base, on its inner surface, 
two flowers, consisting of a roundish compressed germ, and two styles, with long 
filiform stigmas. The aments are converted into ovate membranous cones or stro- 
biles, the scales of which contain, each, at its base, two small seeds, surrounded by 
a yellow, granular powder. 

The hop is a native of North America and Kurope. Itis occasionally found grow- 
ing wild in the Kastern States, and, according to Mr. Nuttall, is abundant on the 
banks of the Mississippi and the Missouri. In parts of New England, New York, 
and Michigan, it is extensively cultivated, and most of the hops consumed in the 
United States are supplied by those districts. The part of the plant used is the 
fruit or strobiles. These when fully ripe are picked, dried by artificial heat, packed 
in bales, and sent into the market under the name of hops. | 

Hops consist of numerous thin, translucent, veined, leaf-like scales, which are of 
a pale greenish yellow color, and contain near the base two small, round, black seeds. 
They are officinally described as “ ovate, about an inch and a quarter (3 em.) long, 
consisting of a thin, hairy, undulated axis and many obliquely ovate, membranous, 
greenish scales, in the upper part reticulately veined, and toward the base parallel- 
veined, glandular and surrounding a sub-globular achene.” U.S. Though brittle 
when quite dry, they are pulverized with great difficulty. Their odor is strong, 
peculiar, somewhat narcotic, and fragrant; their taste very bitter, aromatic, and 
slightly astringent. Their aroma, bitterness, and astringency are imparted to water 
by decoction ; but the first-mentioned property is dissipated by long boiling. The 
most active part of hops is a substance formed on the surface of the scales, and, in 
the dried fruit, existing in the state of very small granules. This substance was 
ealled Zupulin by the late Dr. A. W. Ives, of New York, by whom its properties 
were first investigated and made generally known; though it was previously noticed 
by Sir J. E. Smith, of England, and M. Planche, of France. The scales themselves, 
however, are not destitute of virtues, and contain, as shown by MM. Payen and 
Chevallier, the same active principles as the lupulin, though in less proportion.* 

Luputina. U.S. Lupulin. This is obtained separate by rubbing or threshing 
and sifting the strobiles, of which it constitutes from one-sixth to one-tenth by 
weicht. It is in the state of a yellowish powder, mixed with minute particles of 
the scales, from which it cannot be entirely freed when procured by a mechanical 


* Hops are often subjected in Germany to the fumes of burning sulphur, from the supposition 
that they keep better when thus treated. Besides, by being partially bleached by the process, old 
hops, which have suffered from time, having become darker, generally spotted, and weaker, assume 
a brighter appearance, as if fresher, and generally command a better price in the market. To de- 
tect the consequent presence of sulphurous acid, the brewers put a silver spoon in a mixture of hops 
and water, under the impression that it will produce a black stain upon the silver. But this test 
will answer only when applied within a fortnight after the use of the sulphur. A more delicate 
method is that of Dr. Heidenreich, who puts 20 or 30 cones of the hops in a flask with zine and 
hydrochloric acid, and passes the hydrogen evolved through solution of acetate of lead. If sul- 
phurous acid be present, sulphuretted hydrogen will be produced, which will occasion a dark pre- 
cipitate with the solution. But even this plan often fails when the hops have been kept more than 
three or four weeks. A modification of this test has been proposed by Dr. R. Wagner. For tho 
solution of acetate of lead used in Heidenreich’s method, there is to be substituted a solution of 
nitro-prusside of sodium, so weak as to have a very light brown color, to which have been added a 
few drops of solution of potassa. If the gas evolved contain the minutest proportion of sulphur, a 
violet color will be produced when the first bubble passes into the solution ; and this will by a con- 
tinuance of the process become a magnificent purple. The least trace of sulphurous acid may thus 
be found; but, a few months after the sulphuring of hops, none at all can be detected. (Chem. Gaz., 
April 1, 1856; from Comptes-Rendus.) 4 la 

Hops are said to be sometimes threshed in order to separate the lupulin, which is sold separately. 
Their efficiency is thus, no doubt, greatly impaired. Hops thus treated have the scales more or less 
droken ; and any parcel presenting this appearance may be suspected. Hops often contain a vari- 
able quantity of lupulin, in consequence of the granules of this substance separating, especially on 
agitation, and seeking the lower portion of the mass, which thus becomes richer, while the upper 
is poorer. They should always be examined in reference to the lupulin they contain, and, if nearly 
or quite destitute of it, should be deemed of inferior value, and not to be used medicinally, though 
not worthless. 
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process. It has the peculiar flavor of hops, and appeared to MM. Lebaillif and 
Raspail, when examined by the microscope, to consist of globules filled with a 
yellow matter, resembling in this respect the pollen of vegetables; but, from the 
investigations of M. Personne, it would seem to be of the nature of a gland, com- 
mencing in a cell formed among those of the epidermis, and, when fully developed, 
secreting a resinous matter. (Journ. de Pharm., 3e sér., xxvi. 242.) It is inflam- 
mable, and when moderately heated becomes somewhat adhesive. The odor of 
lupulinic grains resides in the essential oil. This is obtained to the extent of 0-9 
per cent. by distilling hops with water. Personne stated that it contained valerol, 
C,H,,0, which passes into valerianic acid ; the latter in fact occurs in the glands, yet, 
according to Mehn, only to the extent of 0-1 to 0-17 per cent. When distilled from 
the fresh strobiles the oil has a greenish color, but a reddish brown when old hops 
have been employed. It is devoid of rotatory power, neutral to litmus paper, and 
gives no remarkable coloration with concentrated sulphuric acid. The bitter prin- 
ciple formerly called dwpulin or lupulite was first isolated by Lermer (Journ. fiir 
pr. Chem., 101, p. 137), who called it the bitter acid of hops (Hopfenbittersaiire). 
It crystallizes in large brittle rhombic prisms, and possesses the peculiar bitter taste 
of beer. Its composition is C,,H,,O,.. The main contents of the hop gland consists 
of wax (myricyl palmitate according to Lermer) and resins, one of which is erystal- 
line and unites with bases. Besides the constituents of the glands, hops contain, 
according to Htti, humulo-tannic acid and phlobaphene. The former is a whitish, 
amorphous mass, soluble in alcohol, hot water, or acetic ether, not in ether. By 
heating the humulo-tannic acid to 130° C., or by boiling its aqueous or Alcoholic 
solution, it gives off water and is transformed into phlobaphene, a dark red amorphous 
substance, (C,,H,,0,,)” — H,O = C,,H,,0,,.. The latter substance, on boiling it 
with dilute mineral acids, again loses water, and furnishes glucose. From raw phlo- 
baphene, ether removes the bitter principles of hops, a colorless crystallizable and a 
brown amorphous resin, besides chlorophyll and essential oil. (Pharmacographia, 
2d ed., pp. 553 and 555.) 

The existence of a peculiar alkaloid in hops, suggested by Lermer in 1863, has 
been determined by Griessmayer. A concentrated decoction of hops was distilled 
with potassa or magnesia, the distillate neutralized with hydrochloric acid, evaporated 
to dryness, and treated with cold absolute alcohol to remove ammonium chloride; 
the alcoholic liquid was heated to boiling and cooled, when much trimethylamine 
chloride crystallized. The residuary liquid was filtered, the filtrate evaporated, 
first by a water-bath and then spontaneously, the residue was redissolved in water 
in a narrow cylinder, agitated with potassa and ether, and the ethereal liquid allowed 
to evaporate spontaneously. ‘The remaining alkaline liquid had a peculiar odor re- 
calling that of conine, and a cooling but not bitter taste. It soon exhibited small 
crystals, and finally solidified completely. The author supposed that these crystals 
were impurities, and that the pure alkaloid is liquid or gaseous. He proposes for 
it the name of dupuline. (A. J. P., 1874, p. 360.) 

Lastly, Ktti found arabic (pectic) acid, phosphates, nitrates, malates, citrates, and 
also sulphates, chiefly of potassium, to occur in hops. The amount of ash afforded 
by hops dried at 100° C. would appear to be on an average about 6-7 per cent. 

Medical Properties and Uses. Hops are tonic and slightly narcotic, and have 
been highly recommended in diseases of general or local debility, associated with 
morbid vigilance, or other nervous derangement. Diuretic properties have also been 
ascribed to them, but are by no means obvious. The complaints in which they have 
been found most useful are dyspepsia, and the nervous tremors, wakefulness, and 
delirium of drunkards. 

An infusion, prepared with half an ounce of hops and a pint of boiling water, 
may be given in the dose of two fluidounces (60 C.c.) three or four times a day. 
The tincture is now the only officinal preparation of hops, but the aleohol probably 
acts more decidedly upon the system than.the hops. (See Zinctura Humuli.) A 
pillow of hops has proved useful in allaying restlessness and producing sleep in 
nervous disorders. They should be moistened with water containing a trace of gly- 
cerin previously to being placed under the head of the patient, in order to prevent 
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rustling. Fomentations with hops, and cataplasms made by mixing them with some 
emollient substance, are often beneficial in local pains and tumefactions. 
__ The effects of hops may be obtained most conveniently by the use of lupulin 
though Dr. Fronmiiller, having after two trials with it obtained no soporific effect, 
denies it a place among the narcotics with hypnotic properties. (B. and F. Med.- 
Chir. Rev., April, 1867, pp. 526-7.) Dr. Wm. Byrd Page, of Philadelphia, has 
found this substance very effectual as an antaphrodisiac, in the treatment of gonor- 
rhoea, spermatorrhoea, and other irritated conditions of the genito-urinary apparatus; 
and the same result has been obtained by other practitioners. We have found it 
apparently effectual in irritable bladder, when other narcotics had failed. The dose . 
of lupulin in substance is from six to twelve grains (0-4-0-8 Gm.), given in the 
form of pills, which may be made by simply rubbing the powder in a warm mortar 
till it acquires the consistence of a ductile mass, and then moulding it into the proper 
shape.* Lupulin may be incorporated with poultices, or formed into an ointment 
with lard, and used externally for the same purposes as hops. 

Of. Prep. of Hops. Extractum Lupuli, Br.; Infusum Lupuli, Br.; Tinctura 
Humuli, U. S.; Tinctura Lupuli, Br. 
: ee of Lupulin. Extractum Lupuline Fluidum, UY. S.; Oleoresina Lupu- 
ine, U.S. 


HYDRARGYRI CHLORIDUM CORROSIVUM. U.S. Corrosive 
Chloride of Mercury. [Corrosive Sublimate. Mercurie Chloride. ] 


Hg Cle3 270°5. (HY-DRAR/GY-RI GHLO/RI-DUM COR-RO-SI/VUM.) Hg Cl; 135°25. 


Hydrargyri Perchloridum, @r.; Hydrargyrum Bichloratum Corrosivum, P.G.; Sublimatus 
Corrosivus, Chloruretum (Chloretum) Hydrargyricum, Hydrargyrum Corrosivum Sublimatum, 
Hydrargyri Bichloridum; Corrosive Chloride of Mercury, Perchloride of Mercury, Bichloride of 
Mercury ; Deuto-chlorure de Mercure, Sublimé corrosif, Chlorure mercurique, Fr.; Aitzendes 
Quecksilberchlorid, Aitzender Quecksilbersublimat, G. 


A formula for this salt has been very properly omitted from the U. 8. Pharma- 
copeeia. The process of 1870 will be found in the foot-note.+ 

“Take of Sulphate of Mercury twenty ounces [avoirdupois] ; Chloride of Sodium, 
dried, sixteen ounces [avoird.|; Black Oxide of Manganese, in fine powder, one ounce 
favoird.]. Reduce the Sulphate of Mercury and the Chloride of Sodium each to 
fine powder, and, having mixed them and the Oxide of Manganese thoroughly by 
trituration in a mortar, put the mixture in an apparatus adapted for sublimation, 
and apply sufficient heat to cause vapors of perchloride of mercury to rise into the 
less heated part of the apparatus which has been arranged for their condensation.” 
Br. 

In order to understand the above process and that of the U.S. P. 1870, which 
is the same in principle, it is necessary to premise that corrosive sublimate is mercuric 
chloride, consisting of two atoms of chlorine and one of mercury. By boiling sul- 
phuric acid in excess with mercury to dryness, a white salt (mercuric sulphate) is 
formed, according to the reaction, 2H,SO, + Hg = HgSO, + 80, + 2H,O. (See 
Hydrargyri Sulphas.) When this is mixed with chloride of sodium (common salt), 
and the mixture exposed to a subliming heat, a mutual decomposition takes place, 
according to the reaction: HgSO, + (NaCl), = Na,SO,-++ HgCl,. The mercuric 
chloride thus formed sublimes and the sodium sulphate remains behind. The quan- 
tities for mutual decomposition are two mols. of chloride of sodium and one mol. of 
mercuric sulphate. The British formula differs from that of the U.S. P. 1870 
in ordering sulphate of mercury ready formed, instead of preparing it as the first 


* Dr. Dyce Duckworth, of St. Bartholomew’s Hospital, London, recommends, as the result of 
his own observation, the aromatic spirit of ammonia as a better solvent of lupulin than any other 
yet proposed. He offers the following formula. ‘ Lupulin Zij, Aromatic Spirit of Ammonia Qj. 
Macerate for seven days, with occasional agitation, then filter, and add sufficient of the menstruum 
to make upapint. The dose of this Tinctura Lupuline Ammoniata is from VWPxx to £3j.” (P. 
J. Tr., Oct. 1868.) 

+“ Take of Mercury twenty-four troyounces ; Sulphuric Acid thirty-six troyounces ; Chloride of 
Sodium eighteen troyounces. Boil the Mercury with the Sulphuric Acid, by means of a sand-bath, 
until a dry white mass is left. Rub this, when cold, with the Chloride of Sodium in an earthenware 
mortar; then sublime with a gradually increasing heat.” U.S. 
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step of the process, and in the use of a small proportion of black oxide of manganese, 
intended to convert into mercuric any mercurous salt that may be contained in the 
sulphate, and thereby prevent the formation of mercurous chloride or calomel. (See 
Hydrargyri Sulphas.) 

The names given in the two Pharmacopceias to this important chloride do not ex- 
actly correspond. It is called the corrosive chloride of mercury in the U.S. Pharma- 
copoeia, and perchloride in the British. We prefer the former, as indicating, beyond 
any possibility of mistake, the article intended, as well as its corrosive property. Per- 
chloride and subchloride are hardly sufficiently distinctive, when a mistake may be so 
serious as that of confounding corrosive sublimate and calomel. In the first British 
Pharmacopoceia corrosive sublimate was recognized as the officinal title, which was a 
sufficient guarantee of security; but, unfortunately, it was deemed proper, imme- 
diately after the officinal title, and in close connection with it, to define the salt as 
chloride of mercury, in conformity with the view, adopted in that work, of the atomic 
weight of mercury. With many persons calomel is still the chloride of mercury, so 
that there is some chance that, should calomel be prescribed by this title, corrosive 
sublimate may be dispensed for it, with dangerous if not fatal effects to the patient. 
Indeed, death has, at least in one recorded instance, occurred in consequence of this 
confusion of nomenclature; and our officinal guides should take especial care to 
guard against such mistakes, instead of contributing to them. 

Preparation and Properties. The first step in making corrosive sublimate is 
to form mercuric sulphate, by heating sulphuric acid and the metal together in an iron 
pot, so arranged as to carry off the unwholesome fumes of sulphurous uxide, which 
are copiously generated. The dry salt obtained is then mixed with the common 
salt, and the mixture sublimed in an iron pot lined with clay, and covered by an 
inverted earthen pan. The late Dr. A. T. Thomson, of London, took out a patent 
for forming corrosive sublimate, on the large scale, by the direct combination, by 
combustion, of gaseous chlorine with heated mercury. The product is stated to be 
perfectly pure, and to be afforded at a lower price than the sublimate made in the 
usual way. In order that the combination may take place, the mercury need not 
be heated to its boiling point, but only to a temperature between 149° C. and 204° 
C. (300° and 400° F.). According to Dr. Maclagan, corrosive sublimate, made by 
this process, is liable to the objection that a proportion of calomel is always formed, 
occasionally amounting to 10 per cent. 

It may sometimes be useful to know how to make a small quantity of corrosive 
sublimate on an emergency. ‘This may be done by dissolving mercuric oxide (red 
precipitate) in hydrochloric acid, evaporating the solution to dryness, dissolving the 
dry mass in water, and crystallizing. Here a double decomposition takes place, re- 
sulting in the formation of water and the bichloride. 

‘‘ Heavy, colorless, rhombic crystals or crystalline masses, permanent in the air, 
odorless, having an acrid and persistent, metallic taste, and an acid reaction. Solu- 
ble in 16 parts of water and in 3 parts of alcohol at 15° C. (59° F.) ; in 2 parts of 
boiling water, in 1:2 parts of boiling alcohol, and in 4 parts of ether. When heated 
to about 265° C. (509° F.), the salt fuses; at a higher temperature it sublimes 
unchanged, and without residue. ‘The aqueous solution of the salt yields a reddish 
or yellowish precipitate on the addition of lime-water, and, on the addition of test- 
solution of nitrate of silver, a white precipitate insoluble in nitric acid, but soluble 
in ammonia. If 1 Gm. of the salt be dissolved in boiling water, then mixed with 5 
C.c. of strong solution of soda (sp. gr. about 1-260) in a long test-tube, and about 
0-5 Gm. of fine aluminium wire, cut into small pieces, be added (a loose plug of 
cotton being pushed a short distance down the tube), the generated gas should 
not impart any tint to paper wet with test-solution of nitrate of silver, and kept over 
the mouth of the test-tube for half an hour (abs. of arsenic).” U.S. 

Kther is capable of removing corrosive sublimate, to a considerable extent, from 
its aqueous solution, when agitated with it., According to M. Mialhe, ether will 
not dissolve it when accompanied by a considerable quantity of mercuric oxide, and 
a chloride of an alkalifiable metal. Sulphuric, nitric, and hydrochloric acids dissolve 
it without alteration. When heated it melts, and readily sublimes in dense, white, 
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acrid vapors, which condense, on cool surfaces, in white, shining needles. Its aque- 
ous solution renders green the syrup of violets, and is precipitated brick-red, becom- 
ing yellow, by the fixed alkalies and alkaline earths, and white by ammonia, (See 
Hydrargyrum Ammoniatum.) The former precipitate is mercuric oxide. which 
has the property of evolving oxygen, and of being reduced to metallic elobules when 
exposed to heat. ‘This oxide is formed in the process for preparing aqua phage- 
dzxnica, called also lotio flava or yellow wash, which is obtained by mixing half a 
drachm of corrosive sublimate with a pint of lime-water. Corrosive sublimate 
forms, with chloride of ammonium and chloride of sodium, compounds which are 
more soluble than the uncombined mercurial salt. It is on this account that aque- 
ous solutions of sal ammoniac, or of common salt, dissolve much more corrosive 
sublimate than simple water. The combination of corrosive sublimate with chloride 
of ammonium was formerly called sad alembroth, or salt of wisdom. According to 
FP. Hinterberger, corrosive sublimate is capable of combining with quinine and cin- 
chonine. (Chem. Gaz., ix.211.) By dissolving one part of corrosive sublimate 
and a hundred parts of common salt in distilled water and evaporating to dryness, a 
soluble preparation is obtained which does not coagulate albumen. (A. J. P., xliv. 11.) 
_ Corrosive sublimate has the property of retarding putrefaction. Animal matters 
immersed in its solution shrink, acquire firmness, assume a white color, and become 
imputrescible. Qn account of this property it is usefully employed for preserving 
anatomical preparations. 

Test of Purity and Incompatibles. Pure corrosive chloride of mercury sub- 
limes, when heated, without residue, and its powder is entirely and readily soluble 
in ether. Consequently, if a portion of any sample should not wholly dissolve in 
ether, or if it should not evaporate entirely, the presence of some impurity is proved. 
If calomel be present, and it frequently is, it will not be wholly soluble in water.* 
Arsenic is reported to be a frequent impurity in corrosive sublimate. (See paper by 
J. Granville Smith, A. J. P., 1877, p. 397.) It can be readily detected by the test 
of U.S. P. 1880. (See p. 748.) Corrosive sublimate is incompatible with many 
of the metals, the alkalies and their carbonates, soap, lime-water, tartar emetic, ni- 
trate of silver, the acetates of lead, the sulphides of potassium and sodium, the 
soluble iodides, and all the sulphydrates. It is decomposed by many vegetable and 
some animal substances. According to Dr. A. T. Thomson, it produces precipitates 
in infusions or decoctions of chamomile, horseradish, columbo, catechu, cinchona, 
rhubarb, senna, simaruba, and oak-bark. MM. Mialhe and Lepage have shown 
that corrosive sublimate is slowly converted into calomel by syrup of sarsaparilla 
and syrup of honey, but is not changed by contact with pure syrup. 

Medical Properties and Uses, Corrosive sublimate is a very powerful prepara- 
tion, operating quickly, and, if not properly regulated, producing violent effects. It 
is less apt to salivate than most other mercurials. In minute doses, suitably repeated, 
it may exert its peculiar influence without any obvious alteration of the vital func- 
tions, except, perhaps, a slight increase in the frequency of the pulse, and in the 
secretions from the skin and kidneys. Sometimes, however, it purges; but this effect 
may be obviated by combining it with a little opium. In larger doses it occasions 
nausea, vomiting, griping pain in the bowels, diarrhoea, and other symptoms of gas- 
tric and intestinal irritation, and in still larger quantities produces all the effects of 
a violent corrosive poison. It has long been used as a remedy in syphilis, in all 
stages of which it has been highly recommended. It is said to remove the symp- 
toms more speedily than other mercurials; whilst its action is less unpleasant, as the 
mouth is less liable to be made sore. It is especially useful in the advanced stages 
of the disorder, when there is no cachexia. When a very rapid impression is de- 
sired it is not as useful as calomel. It is also used advantageously in some chronic 
cutaneous affections, and in obstinate chronic rheumatism. It is usually associated 
with alterative or diaphoretic medicines, such as the antimonials, and the compound 


* M. Bullot, having noticed in some corrosive sublimate an insoluble portion consisting of minute 
yellowish granules, found on examination that it was an aniline product. He surmised that the 
drug had been thrown into commerce after having been used in the preparation of aniline dyes. 
(Journ. de Pharm., 4e sér., xviii. 414.) 
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decoction or syrup of sarsaparilla ; and, in order to obviate the irritation it is apt to 
produce, it may often be advantageously united with opium. There is no doubt 
that many of the substances, in connection with which it is employed, alter its chem- 
ical condition; but it does not follow that, even in its altered state, it may not be 
very useful as a remedy. 

Externally employed, corrosive sublimate is stimulant and escharotic. A solution 
in water, containing from an eighth to half a grain in the fluidounce, is employed 
as an injection in gleet, and as a collyrium in chronic venereal ophthalmia. A 
stronger solution, containing one or two grains in the fluidounce, is an efficacious 
wash in lepra, and other scaly eruptions. Dissolved in water, in the proportion of 
five to ten grains to the fluidounce, it may be used with much benefit in venereal 
ulcers of the throat, to which it should be applied by means of a camel’s-hair pencil. 
With lime-water it forms the agua phagedzxnica of the older writers, employed as 
a wash for ill-conditioned ulcers. ‘The powdered chloride has been used as an escha- 
rotic, but is, in general, inferior to nitrate of silver or caustic potassa. In onychia 
maligna, however, it is employed with great advantage, mixed with an equal weight 
of sulphate of zinc, and sprinkled thickly upon the surface of the ulcer, which is 
then to be covered with a pledget of lint saturated with tincture of myrrh. The 
whole diseased surface is thus removed, and the ulcer heals. This practice origi- 
nated, we believe, with the late Dr. Perkins, of Philadelphia, and was highly rec- 
ommended by Dr. Physick. Dr. Geo. B. Wood often employed it with success. 
A solution of corrosive sublimate in collodion (four parts to thirty) has been used 
as a caustic, for the destruction of nzevi materni, and for other purposes. It can 
be very accurately applied, but its use requires care, as fatal poisoning has followed 
a single application of the alcoholic solution of corrosive sublimate to a moderate 
surface of ringworm. (London Lancet, 1871, ii. 413.) It is applied by means of 
a camel’s-hair pencil. 

The dose of corrosive sublimate is from the twelfth to the eighth of a grain 
(0:005 to 0:007 Gm.) preferably given after meals, in pill, or solution. The pill is 
usually prepared with crumb of bread ; and care should be taken that the medicine 
be equally diffused through the pilular mass, before it is divided. 

Toxicological Properties. Swallowed in poisonous doses, it produces burning 
heat in the throat, excruciating pain in the stomach and bowels, excessive thirst, 
anxiety, nausea and frequent retching with vomiting of bloody mucus, diarrhoea and 
sometimes bloody stools, small and frequent pulse, cold sweats, general debility, 
difficult respiration, cramps in the extremities, faintings, insensibility, convulsions, 
and death. ‘The mucous membrane of the stomach exhibits, on dissection, signs of 
the operation of a violent corrosive poison. These symptoms are sometimes fol- 
lowed or conjoined with others indicating an excessive mercurial action upon the 
system, such as inflammation of the mouth and salivary glands, profuse salivation, 
fetid breath, etc. A case is on record of death, in an infant, from the constitutional 
effects of corrosive sublimate sprinkled upon an excoriated surface; and, in two in- 
stances of children, the one seven, and the other nine years old, death, with all the 
symptoms of internal poisoning, followed the application to the scalp of an ointment, 
said to consist of one part of the corrosive chloride to four parts of tallow. (Dub. 
Quarterly, Aug. 1854, p. 70.) In the inferior animals, in whatever mode intro- 
duced into the system, it produces symptoms and lesions similar to those which it 
causes in man. In the treatment of poisoning by corrosive sublimate, Orfila recom- 
mends the free use of the white of eggs beaten up with water. The albumen forms 
an insoluble and comparatively innocent compound with the corrosive sublimate ; 
and the liquid by its bulk dilutes the poison, and distends the stomach so as to 
produce vomiting. It is, however, asserted by M. Lassaigne that this compound of 
albumen and corrosive sublimate, when recently precipitated, is soluble in acid and 
alkaline liquids, and in solutions of the chlorides of potassium, sodium, and calcium. 
(See Journ. de Pharm., xxiii. 510.) It is,also soluble in an excess of albumen, 
whether introduced into the stomach, or previously existing there. It is, therefore, 
important, at the same time that the antidote is used, to evacuate the stomach before 
the newly formed compound can be dissolved. If eggs cannot be procured, wheat 
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flour may be substituted ; gluten having, according to M. Taddei, the same effect as 
albumen. Milk also has been recommended, in consequence of the insoluble com- 
pound which casein forms with the poison. Besides the antidotes mentioned, Peru- 
vian bark, meconic acid, ferrous sulphide, and iron filings have been proposed, all of 
which have the property of decomposing corrosive sublimate. The ferrous sulphide 
was found quite successful by M. Mialhe in experiments upon dogs, if given immedi- 
ately after the poison was swallowed, but failed when delayed for ten minutes. Dr. 
T. H. Buckler, of Baltimore, made some successful experiments on lower animals 
upon the antidotal properties of a mixture of gold dust and iron filings (Med. and 
Surg. Journ., 1843) ; and a case of poisoning by corrosive sublimate has been re- 
corded by Dr. Chas. Johnston, of the same city, in which the antidote was employed 
with the apparent effect of saving life, after albumen had been used without effect. 
Dr. Johnston, however, employed the reduced iron of the Pharmacopceia, and gold 
leaf, arranging them in alternate layers, so as to make boluses of convenient size. 
(Am. Journ. of Med. Sci., April, 1863, p. 340.) The method of operating of this 
antidote will be understood when the action of gold and iron as a test for corrosive 
sublimate is explained in the succeeding paragraph. It is of the utmost importance 
that whatever antidote is used should be given without delay, and in this respect 
the one nearest at hand may be considered the best. Under all circumstances the 
stomach should be rapidly and thoroughly washed out by abundance of mucilaginous 
fluids; the stomach-pump being used if necessary. The after-effects should be 
treated like other forms of toxic gastro-enteritis, z.e., by local bloodletting or counter- 
irritation, demulcent drinks, opiates, etc. 

Tests for Corrosive Sublimate. On account of the extreme virulence of this 
chloride as a poison, the reagents by which it may be detected form a subject of study 
of the utmost importance, as connected with medico-legal investigations. The best 
tests for determining its mercurial nature, mentioned in the order of their delicacy, 
are ferrocyanide of potassium, lime-water, carbonate of potassium, iodide of potassium, 
ammonia, sulphuretted hydrogen, and stannous chloride. Ferrocyanide of potas- 
sium gives rise to a white precipitate (ferrocyanide of mercury), becoming slowly 
yellowish, and at length pale blue. Lime-water throws down a yellow precipitate 
of hydrated mercuric oxide. Carbonate of potassium causes a brick-red precipi- 
tate of carbonate mercuric. lodide of potassium produces a very characteristic pale 
scarlet precipitate of mercuric iodide. This precipitate frequently appears at first 
yellow, especially if the corrosive sublimate be present in minute proportion. Am- 
monia gives rise to a white, flocculent precipitate, the officinal ammoniated mercury, 
or white precipitate. Sulphuretted hydrogen occasions a black precipitate of mer- 
curic sulphide; and the same precipitate is thrown down by ammonium sulphydrate. 
Finally, protochloride of tin (stannous chloride) causes a grayish black precipitate 
(mercury in a finely divided state), and, as a test, is not liable to any fallacy. Tak- 
ing the results of Devergie, the relative delicacy of these tests may be expressed 
numerically as follows: Ferrocyanide of potassium 13; lime-water 4; carbonate 
of potassium 7; iodide of potassium 8; ammonia 36; sulphuretted hydrogen or 
ammonium sulphydrate 60; and stannous chloride 80. Wormley (Microchemistry 
of Poisons, p. 344) considers the ferrocyanide of potassium test as inferior to both 
the stannous chloride and the ammonia test. He especially commends, however, the 
copper test, which is as follows: A bright plate of copper, immersed in a solution 
containing corrosive sublimate, is instantly tarnished, and, after the lapse of half an 
hour, becomes covered with a grayish-white powder. A polished piece of gold, 
moistened with the clear mercurial solution, and touched through the liquid with a 
piece of iron, contracts a white stain. This test, which was proposed by Mr. Syl- 
vester and simplified by Dr. Paris, is conveniently applied by moistening, with the 
suspected solution, a gold coin or ring, and touching it through the moistened spot 
with the point of a penknife. The object of the iron is to form with the gold a 
simple galvanic circle, which enables the latter metal to precipitate the mercury on its 
surface. Nearly all the above tests merely prove the presence of mercury. ‘To 
determine whether the metal is united with chlorine, the mercurial liquid may be 
precipitated by lime-water, and the filtered solution, acidulated with nitric acid, 
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then tested with nitrate of silver. If the mercury is in the state of chloride, the 
filtered solution will be one of chloride of calcium, which, with nitrate of silver, will 
yield a heavy, white precipitate (chloride of silver), insoluble in nitric acid, but 
soluble in ammonia. ‘The nitrate of silver may be added directly to the mercurial 
liquid ; and, if it contain corrosive sublimate, chloride of silver will fall, but prob- 
ably mixed with calomel. 

By the combined indications of the foregoing tests, corrosive sublimate may be 
infallibly detected, unless it exists in very minute quantity, associated with organic — 
substances, by which its presence is often greatly obscured. When it exists in or- 
ganic mixtures, made by boiling the contents or substance of the stomach in distilled 
water, Dr. Christison recommends that a preliminary trial be made with the proto- 
chloride of tin, on a small portion filtered for the purpose. If this causes a grayish 
black color, he shakes the mixture, as recommended by Orfila, with a fourth of its 
bulk of cold ether, which dissolves the corrosive sublimate, and rises to the surface. 
The ethereal solution is then evaporated to dryness, and the dry salt obtained is dis- 
solved in hot water, whereby a pure solution is procured, in which the poison may 
be readily detected by the ordinary tests. In using ether, however, it must be borne 
in mind that, as ascertained by M. Mialhe, the presence of a considerable quantity 
of mercuric oxide, and of a chloride of an alkalifiable metal, prevents the solvent 
power of ether. If the trial test should produce a light gray color, the corrosive 
sublimate is indicated in still less quantity, and Dr. Christison recommends to pro- 
ceed in the following manner. ‘Treat the unfiltered mixture with protochloride of 
tin, as long as any precipitate is formed, which will have a slate-gray color. Collect, 
wash, and drain it on a filter, and, having removed it without being dried, boil it, 
in a glass flask, with a moderately strong solution of caustic potassa, until all the 
lumps disappear. The alkali will dissolve all animal and vegetable matter; and, on 
allowing the solution to remain at rest, a heavy grayish black powder will subside, 
which consists chiefly of metallic mercury, and in which small globules of the 
metal may sometimes be seen with the naked eye, or by the aid of a magnifier. 
Wormley (doc. cit.) suggests boiling the organic mixture with water acidulated with 
hydrochloric acid, and testing the filtered solution with a strip of copper foil. 
Probably advantage might be derived from the process of dialysis, in separating 
corrosive sublimate, among other crystallizable substances, from the colloidal mat- 
ters contained in organic mixtures. (See Dialysis.) 

Off. Prep. Hydrargyri Iodidum Rubrum; Hydrargyri Oxidum Flavum, U. S.; 
Hydrargyrum Ammoniatum; Liquor Hydrargyri Perchloridi, Br.; Lotio Hydrar- 
gyri Flava, Br. 


HYDRARGYRI CHLORIDUM MITE. U.S. Mild Chloride of 
Mercury. [(Calomel. Mercurous Chloride. | 


Hg, Cle; 470°2. (HY-DRAR/GY-RI CHLO/RI-DUM MI'TE.) Hge Cl; 235°1. 


Hydrargyri Subchloridum, #r.; Hydrargyrum Chloratum Mite, P.G.; Hydrargyri Chloridum, 
Hydrargyrum Chloratum (Muriaticum), Mercurius Dulcis, Chloruretum Hydrargyrosum; Submu- 
riate of Mercury, Protochloride of Mercury; Calomelas; Subchloride of Mercury; Protochlorure 
ou Sous-muriate de Mercure, Caloméle, Fr.; Quecksilberchloriir, G. 


Very properly, a process for this compound has been omitted from the present 
Pharmacopeeia, as it cannot be made by the pharmacist conveniently. For process 
of U.S. P. 1870, see foot-note.* 

“Take of Sulphate of Mercury ten ounces [avoirdupois]; Mercury seven ounces 
favoird.]; Chloride of Sodium, dried, five ounces [avoird.]; Boiling Distilled Water 
a sufficiency. Moisten the Sulphate of Mercury with some of the Water, and rub 


* “Take of Mercury forty-eight troyounces ; Sulphuric Acid thirty-six troyounces ; Chloride of 
Sodium eighteen troyounces ; Distilled Water « sufficient quantity. Boil, by means of a sand-bath, 
twenty-four troyounces of the Mercury with the Sulphuric Acid, until a dry white mass is left. 
Rub this, when cold, with the remainder of the Mercury, in an earthenware mortar, until they are 
thoroughly mixed. Then add the Chloride of Sodium, and, having rubbed it with the other ingre- 
dients until globules of Mercury cease to be visible, sublime the mixture into a large chamber so 
that the sublimate may fallin powder. Wash the sublimed matter with boiling Distilled Water, 
until the washings afford no precipitate with water of ammonia, and dry it.” U.S. 
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it and the Mercury together until globules are no longer visible; add the Chloride 
of Sodium, and thoroughly mix the whole by continued trituration. Sublime by 
a suitable apparatus into a chamber of such size that the Calomel, instead of ad- 
hering to its sides as a crystalline crust, shall fall as a fine powder on its floor. Wash 
this powder with boiling Distilled Water, until the washings cease to be darkened 
by a drop of sulphide of ammonium. Finally, dry at a heat not exceeding 212°, 
and preserve in a jar or bottle impervious to light.” Br. 

The object of the above process is to obtain the mercurous chloride. This chloride, 
according to the view generally received by chemists, consists of two atoms of mercury 
combined with two of chlorine (some chemists consider it to contain only one atom 
of each), so that it has relatively only half as much chlorine as corrosive sublimate. 
In the U.S. process, as in the case of corrosive sublimate, mercuric sulphate is 
first formed; but instead of being immediately sublimed with the chloride of 
sodium, it undergoes a preparatory trituration with a quantity of mercury equal 
to that employed in forming it. ‘This trituration may be conceived to take place 
between one mol. of mercuric sulphate and one atom of metallic mercury, which 
are thus converted into one mol. of mercurous sulphate, according to the reaction : 
HegSO, + Hg=H¢g,SO,. The one mol. of mercurous sulphate thus formed, being 
heated with two of common salt, the two atoms of chlorine in the latter sublime 
in union with the two of mercury in the former, and generate one mol. of mer- 
curous chloride, Hg,Cl,; while one molecule of sodium sulphate, Na,SO,, remains 
asa residue. It is hence apparent that the residue of this process and of that 
for corrosive sublimate is the same. 

The calomel, as sublimed, is liable to contain a little corrosive sublimate ; and hence 
the direction of the U. S. Pharmacopeeia of 1870 to wash it with boiling distilled 
water until ammonia produces no precipitate with the washings. Ammonia occasions 
a white precipitate (ammoniated mercury) so long as the washings contain corrosive 
sublimate ; and, when it ceases to produce this effect, the operator may rest satisfied 
that the whole of the poisonous salt has been removed. According to M. Berthé, 
calomel, in contact with hot water, is converted, to a small extent, into corrosive sub- 
limate ; and hence he recommends that the portion of water to be tested should be 
cold when passed through the calomel. 

The British process is a modification of that of the old Dublin Pharmacopeeia, 
including, like that, no directions for making the mercuric sulphate; because this 
salt is made by a separate formula, being designated as sulphate of mercury. It 
omits, however, as unnecessary, a partial preliminary sublimation, to test the pro- 
duction of corrosive sublimate, and, immediately after a thorough mixture of the 
materials, proceeds to the final sublimation. An improvement was to cause the va- 
pors to enter for condensation a chamber of considerable size, so that they might fall 
in powder, instead of condensing on the sides of the receiver in a crystalline mass. 
The necessity of pulverizing the calomel is thus avoided. The Br. Pharmacopoeia 
directs the powder to be washed ; but, instead of using ammonia as a test of the 
absence of corrosive sublimate in the washings, directs for the purpose sulphide of 
ammonium, which throws down a black precipitate if corrosive sublimate is present, 

Preparation on the Large Scale. ‘The process for making calomel, by means 
of mercuric sulphate, was originally practised at Apothecaries’ Hall, London, The 
proportions taken and the mode of proceeding in that establishment are, according 
to Mr. Brande, as follows: 50 lbs. of mercury are boiled to dryness with 70 lbs of 
sulphuric acid, in a cast-iron vessel ; and 62 lbs. of the dry salt formed are triturated 
with 403 lbs. of mercury till the globules disappear, and the whole is mixed with 
34 Ibs. of common salt. The mixture is sublimed from an earthenware retort into 
an earthenware receiver, and the product is from 95 to 100 lbs. of calomel in mass. 
This is then ground to an impalpable powder, and washed with a large quantity of 
distilled water. 

The object of bringing calomel into a state of minute division is more perfectly 
accomplished by the methed of Mr. Joseph Jewell, of London, improved by M. 
Ossian Henry. It consists in causing the calomel in vapor to come in contact with 


steam in a large receiver, whereby it is condensed into an impalpable powder, and 
48 
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perfectly washed from corrosive sublimate in the same operation. Calomel made by 
this process, sometimes called Jewell’s or Howard’s hydrosublimate of mereury, 
is free from all suspicion of containing corrosive sublimate, is much finer than when 
obtained by levigation and elutriation, and possesses more activity as a medicine. 
This kind of calomel is included in the French Codex under a distinct name (mer- 
cure doux @ la vapeur). M. Soubeiran, of Paris, has perfected a process for ob- 
taining calomel as an impalpable powder, by substituting the agency of cold air for 
that of steam for the purpose of condensing it; a process which he believes to be © 
precisely the same as that pursued by the English manufacturers, and which pro- 
duces a calomel equal to the best English. A description of his apparatus may be 
found in the Journal de Pharmacie (8e sér., ii. 507), and of the English apparatus, 
as described by F. C. Calvert, in the same journal (Se sér., iii. 121). Both these papers 
are copied into the A. J. P. (xv. 89 and 93). In the last revision of the Br. Phar- 
macopeeia the suggestion of Soubeiran was adopted, and the calomel is obtained in 
a fine powder by condensation in a large chamber. Calomel is also prepared in the 
dry way by taking 4 parts of corrosive sublimate and rubbing it up in a mortar 
with 3 parts of mercury, after moistening the mass with alcohol. The powder is 
then dried and sublimed in glass flasks. The powder should be dried sharply before 
sublimation, so as to drive off any trace of uncombined mercury. 

Prof. Wohler has proposed to obtain calomel, in the humid way, by precipitating 
a solution of corrosive sublimate by a stream of sulphurous acid, taking advantage 
of a reaction first observed by Vogel. Calomel obtained in the humid way, called 
precipitated calomel, was formerly officinal with the Dublin College, and was adopted 
in the French Codex. This form of calomel is of doubtful utility; and, when ob- 
tained by Prof. Wohler’s process, it is a crystalline powder, which is unfit for use 
unless after elaborate levigation and elutriation. 

Properties. When in mass its form and appearance depend on the shape and 
temperature of the subliming vessel. In this state it is generally in the form of a 
white, fibrous, crystalline cake, the interior surface of which is often studded with 
shining transparent crystals, having the shape of quadrangular prisms, and a text- 
ure somewhat horny and elastic. When the mass is scratched it yields a yellow 
streak, which is very characteristic. Its sp. gr. is 7:2. The officinal form of this 
chloride is that of powder, in which state it is always kept in the shops. The powder 
has a light buff or ivory color, if obtained by the levigation of sublimed masses; but 
if condensed at once in the form of an impalpable powder, as is the case with Jew- 
ell’s calomel and in the officinal processes, it is perfectly white. To protect it from 
the action of the light, it should be kept in a dark place, or in bottles painted black, 
or covered with black paper. By the action of the fixed alkalies or alkaline earths 
it immediately becomes black, in consequence of the formation of mercurous oxide, 
reducible by heat to the metallic state. The preparation employed under the name 
of lotio nigra or black wash, as a local application to syphilitic ulcers, ete., is made 
by adding a drachm of calomel to a pint of lime-water. By double decomposition 
between the calomel and lime, the black suboxide precipitates, and chloride of cal- 
cium remains in solution, indicated by yielding a copious white precipitate with nitrate 
of silver. The oxide, however, is not pure, but associated with undecomposed calomel. 
Before being applied, the wash should be well shaken. | 

‘‘ A white, impalpable powder, permanent in the air, odorless and tasteless, and 
insoluble in water, alcohol, or ether. When strongly heated, it is wholly volatilized, 
without melting. The salt is blackened by water of ammonia. A portion heated in 
a dry glass tube with dried carbonate of sodium, yields metallic mercury. Distilled 
water or alcohol, after having been agitated with a portion of the salt, and filtered, 
should not be affected by hydrosulphuric acid nor by test-solution of nitrate of silver 
(abs. of mercuric chloride), nor should the aqueous or alcoholic filtrate leave any resi- 
due on evaporation (fixed soluble impurities). On heating the salt with solution of 
potassa, no odor of ammonia should be evolved; and acetic acid, agitated with the 
salt and filtered, should remain unaffected by hydrosulphuric acid or by test-solution 
of nitrate of silver (abs. of and difference from ammoniated mercury).” U.S. 

Tests of Purity and Incompatibles. Calomel, when pure, completely sublimes 
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on the application of heat, a property which detects all fixed impurities, such as 
carbonate, sulphate, and phosphate of calcium, sulphate of barium, and carbonate 
of lead. Under the influence of an elevated temperature, especially in the presence 
of alcohol or water, it gives rise to a small quantity of corrosive sublimate. CM. 
Berthé.) Calomel strikes a black color, free from reddish tinge, by the action of 
the fixed alkalies; and the black oxide thus produced is brought by heat to the 
metallic state. ‘The buff color indicates the absence of corrosive sublimate; but 
whiteness by no means shows the presence of this impurity. Its freedom from the 
corrosive chloride may be determined by washing a portion of it in warm distilled 
water, and then testing the water with ammonia, which will cause a white precipi- 
tate (ammoniated mercury), should the water have taken up any of the poisonous 
chloride. (See also the U.S. P.1880, Tests, p. '754.) An easy method of detect- 
ing corrosive sublimate, proposed by M. Bonnewyn, is to put some of the suspected 
powder upon a well-polished surface of iron, and then moisten it with a drop of 
alcohol or ether. If the calomel be pure the surface will remain quite unaffected, 
while it will be blackened by corrosive sublimate if present only in the proportion 
of one to 50,000. (Journ. de Pharm. et de Chim., 4e sér., 11.79.) The presence of 
any soluble chloride whatever in the calomel would be detected by the production 
of a precipitate with the washing by nitrate of silver. Soluble salts of mercury 
may be detected by rubbing the suspected calomel with ether on a bright surface 
of copper, when the metal will become amalgamated, and exhibit a white stain. 
When this test shows impurity, the soluble salt present is probably corrosive subli- 
mate. Calomel, containing corrosive sublimate, acts violently on the bowels; and, 
when the impurity has been present in considerable amount, has been known to 
cause death. Besides being incompatible with the alkalies and alkaline earths, 
calomel is also decomposed by the alkaline carbonates, soaps, sulphydrates, and, ac- 
cording to some authorities, by iron, lead, and copper. By boiling with the alkaline 
formiates it is decomposed, and metallic mercury liberated. (H. Rose, Annal. der 
Physik und Chem., cvi. 500.) According to M. Lebeaux, calomel should not be 
prescribed with iodine; unless the prescriber intends to give mercuric iodide (red 
iodide), when the dose must be reduced accordingly. (Annuaire de Thérap., 1857, 
p. 180.) It should not be given at the same time with nitrohydrochloric acid, for 
fear of generating corrosive sublimate. One of the authors has been informed of 
a case in which death, with symptoms of violent gastro-intestinal irritation, followed 
their joint use. Agreeably to the experiments of M. Deschamps, calomel is decom- 
posed by bitter almonds and by hydrocyanic acid. In the former case corrosive 
sublimate, mercuric cyanide, and chloride of ammonium are formed; in the latter, 
corrosive sublimate and mercuric cyanide only. Hence this writer considers it very 
dangerous to associate calomel with bitter almonds or hydrocyanic acid in prescrip- 
tion. This conclusion has been confirmed by M. Mialhe and M. Prenleloup; and, 
more recently, it has been shown by Dr. H. Riegel that cherry-laurel water has the 
power of converting calomel into corrosive sublimate. According to M. Mialhe, 
calomel is in part converted into corrosive sublimate and metallic mercury by chlo- 
ride of ammonium, and by the chlorides of sodium and potassium, even at the 
temperature of the body; and hence he believes that the conversion may take place 
in the prime vise. Popular belief coincides with M. Mialhe’s views in regard to 
the power of common salt to increase the activity of calomel. More recently M. 
Mialhe has extended his observations, and now believes that all the preparations of 
mercury yield a certain amount of corrosive sublimate by reacting with solutions 
of the chlorides of potassium, sodium, and ammonium. The mercuric oxide and 
similarly constituted compounds are most prone to undergo this change. Hven 
metallic mercury digested with the chlorides named, is partly converted, under the 
influence of the air, into corrosive sublimate. Dr. Gardner denies the assertion of 
M. Mialhe, that calomel is converted into corrosive sublimate by chlorides of the 
alkali metals, maintaining that it is merely rendered soluble by their solutions. 
The results, however, of M. Mialhe have been confirmed experimentally by Dr. A. 
Fleming, of Pittsburg, Pa. (A.J. P., Sept. 1857.) M. Bauwens, of Ghent, recog- 
nizing the conversion of calomel into corrosive sublimate in the body by these chlo- 
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rides, explains by this fact the relatively less powerful action of large than of small 
doses of calomel. He also states that physicians near the sea, where the water is 
brackish, seldom prescribe calomel, and that naval surgeons have been obliged to 
abstain from giving it to sailors who eat salt meat. Dr. H. Peake, of Arkadelphia, 
Arkansas, has known many instances in which salivation has been induced by the 
joint use of calomel and vegetable acids, in the forms of sour fruit, vinegar, but- 
termilk, etc., where the mercurial alone would not have induced it. (V. O. Med. 
and Surg. Journ., Nov. 1858, p. 724.) 

Medical Properties and Uses. Calomel unites to the general properties of the 
mercurials those of a purgative and anthelmintic. It is the most valuable of the 
mercurial preparations. Whether the object is to bring the system under the general 
influence of mercury, or to produce its alterative action upon the hepatic or other 
secretory function, calomel, on account both of its certainty and its mildness, is pre- 
ferred to all other preparations, with the single exception of the blue pill, which, 
though less certain, is still milder, and is sometimes preferably employed. When 
used with the above objects, the tendency to purge which it sometimes evinces, 
even in very small doses, must be restrained by combining it with opium. 

As a purgative, calomel owes its chief value to its tendency to act on the liver, 
the secretory function of which it stimulates. It is usually slow and somewhat 
uncertain in its cathartic effect, and, though itself but slightly irritating, sometimes 
occasions severe griping pain with bilious vomiting, attributable to the acrid character 
of the bile which it causes the liver to secrete. It is peculiarly useful in the com- 
mencement of bilious fevers, in hepatitis, jaundice, bilious and painter’s colic, dysen- 
tery, especially that of tropical climates, and all other affections attended with con- 
gestion of the portal system, or torpidity of the hepatic function. The difficulty 
with which it is thrown from the stomach renders it highly useful in some cases of 
obstinate vomiting, when other remedies are rejected. In the cases of children it 
is peculiarly valuable from the facility of its administration. In the treatment of 
worms, it is often useful as an aid to other remedies, acting probably not only as a 
purgative, but also as an irritant to the worms, either by its immediate influence, or 
that of the acrid bile which it causes to flow. The slowness and uncertainty of its 
action, and its liability to salivate if too long retained in the bowels, render it proper 
either to follow or combine it with other cathartics, in order to insure its purgative 
effect. When given alone, it should be followed, if it do not operate in six or seven 
hours, by a dose of castor oil or sulphate of magnesium. The cathartics with 
which it is most frequently combined are jalap, rhubarb, aloes, seammony, colocynth, 
and gamboge. It is often added in small quantities to purgative combinations, 
with a view to its influence on the liver. 

In very large doses, calomel is supposed by some to act directly as a sedative, and 
with this view has been given in yellow and malignant bilious fevers, violent dysen- 
tery, malignant cholera, ete. The quantities which have been administered in such 
affections, with asserted impunity and even advantage, are almost incredible. A 
common dose is one or two scruples, repeated every half hour, or hour, or less fre- 
quently, according to the circumstances of the case. We have had no experience in 
this mode of administering calomel. 

Certain conditions favor the formation of corrosive sublimate in calomel mixtures. 
G. Vulpius has investigated this subject, and reaches the following conclusions : 

1. No sublimate forms in the course of twenty-four hours in mixtures of calomel 
with white sugar, milk sugar, magnesia, carbonate of magnesium, and sodium bicar- 
bonate. 

2. No such formation takes place in three months in mixtures of calomel with 
magnesia, magnesium carbonate, and sugar. 

3. Minute traces of corrosive sublimate are found at the expiration of the same 
time in a mixture of calomel, bicarbonate of sodium, and sugar of milk. 

4. A large quantity of corrosive sublimate forms in the same time in a mixture 
of calomel, bicarbonate of sodium, and cane sugar. 

5. Calomel powders, containing magnesia or sodium bicarbonate alone, will con- 
tain corrosive sublimate, if digested with water. 
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6. The formation of corrosive sublimate in mixtures of calomel and alkalies di- 
gested in water for a short time is not favored, but on the contrary prevented, by 
the presence of hydrochloric acid in the water, the acid neutralizing, to a certain 
extent, the alkalies which cause the formation. (A.J. P., July, 1879.) 

Externally applied, calomel is often used as an efficient alterative and desiccant in 
venereal and other ulcers, herpetic eruptions, etc. 

In syphilis, calomel vapor-baths once or twice a week are often of service. They 
may be extemporized by pouring an ounce and a half of water into a dish, putting 
a scruple of calomel in it, and heating by means of a spirit lamp, the patient being 
seated on a chair over the dish, and surrounded by blankets closely wrapped around 
the neck, spread out below. 

The dose as an alterative, in functional derangement of the liver, is from half a 
grain to a grain (0-03 to 0:065 Gm.) every night, or every other night, followed in 
the morning, if the bowels are not opened, by a gentle saline laxative. When the 
stomach or bowels are very irritable, as in cholera and diarrhcea, from an eighth to a 
quarter of a grain (0-008 to 0:016 Gm.) may be given every hour or two, so as to 
amount to one or two grains (0-065 to 0:13 Gm.) in the course of the day. With 
a view to salivation, the dose is from half a grain to a grain (0°03 to 0:065 Gm.) 
three or four times a day, to be increased considerably in urgent cases. Sometimes, 
very minute doses, as the twelfth of a grain (0:005 Gm.) or less, given very fre- 
quently, so as to amount to the ordinary quantity in twenty-four hours, will operate 
more effectually as a sialagogue than larger doses. When large doses are given with 
this view, it is often necessary to combine them with opium. As a purgative, from 
five to fifteen grains (0°33 to 1 Gm.) or more may be exhibited. Calomel has the 
peculiarity that its cathartic action is not increased in proportion to the dose, and 
enormous quantities have been given with impunity. Hven in very small doses 
of not more than one, two, or three grains (0:065, 0:13, or 0°20 Gm.), calomel 
purges some individuals briskly. In these persons, large doses, though they do not 
proportionably increase the evacuation, often occasion spasmodic pain in the stomach 
and bowels. For children larger doses are generally required in proportion than 
for adults. Not less than two or three grains (0:14-0:20 Gm.) should be given as 
a purge to a child two or three years old; and this quantity often fails to act, unless 
assisted by castor oil or some other cathartic. Calomel may be given in pill made 
with gum arabic and syrup, or in powder mixed with syrup or molasses. 

Off. Prep. Lotio Hydrargyri Nigra, Br.; Pilulaee Antimonii Composite, U. S.; 
Pilula Hydrargyri Subchloridi Composita, Br.; Pilulee Catharticee Composite, 
U. S.; Unguentum Hydrargyri Subchloridi, Br. 


HYDRARGYRI CYANIDUM. U.S. Cyanide of Mercury. [Mercurie 
Cyanide. | 
Hg (CN)23 251°7. (HY-DRAR/GY-RI CY-AN’I-DUM.) Hg Ce N; 125°85. 


Hydrargyri Cyanuretum, U.S. 1850; Hydrargyrum Cyanatum (Borussicum), Cyanuretum 
Hydrargyricum, Mercurius Cyanatus vel Borussicus; Cyanuret of Mercury, Bicyanide of Mercury, 
Prussiate of Mercury; Prussiate ou Cyanure ou Bicyanure de Mercure, f’r.; Cyanquecksilber, 
Quecksilber-Cyanid, G. , ’ . 

A process for this preparation is no longer officinal; that of U.S. P. 1870 is 


appended.* eae 
The formula of U. 8. P. 1870 is based upon that of Winckler. Hydrocyanic acid 

is generated by the action of sulphuric acid on the ferrocyanide of potassium, and, 

being received in a vessel containing water and a portion of red oxide of mercury, 


* “Take of Ferrocyanide of Potassium jive troyounces; Sulphuric Acid four troyounces and one 
hundred and twenty grains; Red Oxide of Mercury, in fine powder, Water, each, a sufficient quantity. 
Dissolve the Ferrocyanide of Potassium in twenty fluidounces of Water, and add the solution to the 
Sulphuric Acid, previously diluted with ten fluidounces of Water, and contained in a glass retort. 
Distil the mixture nearly to dryness into a receiver, containing ten fluidounces of Water and three 
troyounces of Red Oxide of Mercury. Set aside two fluidounces of the distilled liquid, and to the 
remainder add, with agitation, sufficient Red Oxide to destroy the odor of h ydrocyanic acid. Then 
filter the solution, and, having added the reserved liquid, evaporate the whole in a dark place, in 
order that crystals may form. Lastly, dry the crystals, and keep them in a well-stopped bottle, 
protected from the light.” U. S. 1870. 
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reacts with the oxide, according to the reaction: (HCN), + HgO = Hg(CN), + 
H,0, generating, by double decomposition, water, and mercuric cyanide which is held 
insolution. Sufficient red oxide of mercury is not used at first to saturate the 
whole of the hydrocyanic acid generated, because, should there happen to be any 
excess of the red oxide, there would be produced on evaporation, instead of the sub- 
stance wanted, a peculiar salt composed of cyanide and red oxide of mercury, which 
would crystallize in small acicular crystals. Hence, a portion of the water still con- 
taining uncombined hydrocyanic acid is set aside, to be added to the liquid in which 
the acid had been completely saturated by the addition of red oxide, and thus at 
least neutralize any oxide of mercury that might be present in it in excess. <A sur- 
plus of hydrocyanic acid would be of no disservice, except the loss of material in- 
curred, as it is evaporated in the subsequent concentration. ‘ Cyanide of Mercury 
should be kept in well-stopped bottles, protected from light.” U.S. 

Properties, etc. ‘Colorless or white, prismatic crystals, becoming dark-colored 
on exposure to light, odorless, having a bitter, metallic taste, and a neutral reaction. 
Soluble in 12:8 parts of water and in 15 parts of alcohol at 15° C. (59° F.); in 3 
parts of boiling water and in 6 parts of boiling alcohol. When slowly heated, the 
salt decomposes into metallic mercury and cyanogen gas, which is inflammable, 
burning with a purplish flame. On further heating, the blackish residue, contain- 
ing globules of metallic mercury, is wholly dissipated. On adding hydrochloric acid 
to the aqueous solution, hydrocyanic acid vapor is evolved. A five per cent. aqueous 
solution of the salt, when mixed with a dilute aqueous solution of iodide of potas- 
sium, should not yield a red or reddish precipitate soluble in excess of either liquid 
(abs. of mercuric chloride).” WS. 

In composition, it is a normal cyanide of mercury, consisting of one atom of 
the metal 199-7, and two of cyanogen 52 = 251°7; its formula being HgCy,, or 
Hg(CN),. 

Cyanide of mercury acts on the animal economy as a potent poison. In medicinal 
doses it sometimes causes ptyalism, but does not produce epigastric pain like corro- 
sive sublimate. It has been occasionally used as a remedy in syphilis. M. Des- 
martis, of Bordeaux, considers it superior to all the other preparations of mercury in 
the treatment of syphilitic complaints; particularly in cases in which the patients 
have suffered, for a long period, from obscure pains. The dose is from the sixteenth 
to the eighth of a grain (0-004 to 0-008 Gm.), which should not be exceeded, as 
the medicine may meet with free hydrochloric acid in the stomach. 


HYDRARGYRI IODIDUM RUBRUM. U.S., Br. Red Iodide of 
Mercury. |Biniodide of Mercury. Mercurie Iodide.] 
Hg Ie3 452-9. (HY-DRAR/GY-RI I-OD/I-DUM RU/BRUM.) Hg I; 226-45. 
Hydrargyrum Biiodatum Rubrum, P.G.; Mercurius Iodatus Ruber, Deutoioduretum Hydrar- 


gyri, Ioduretum Hydrargyricum; Deuto-iodure (Bi-iodure) de Mercure, Iodure mercurique, F7.; 
Quecksilberjodid, Rothes Jodquecksilber, @. 


“ Corrosive Chloride of Mercury, nine parts [or one ounce av.]; Iodide of Potas- 
sium, eleven parts [or five hundred and thirty-five grains] ; Distilled Water, a suf 
Jicient quantity. Dissolve the Corrosive Chloride of Mercury in one hundred and 
Jifty parts [or one pint] of warm Distilled Water, and the Iodide of Potassium in 
thirty parts [or three fluidounces] of Distilled Water, and filter the solutions sepa- 
rately. Add the solution of Corrosive Chloride of Mercury, when cold, to the 
solution of [odide of Potassium, constantly stirring. Collect the precipitate on a 
filter, wash it with Distilled Water until the washings cease to give a precipitate 
with test-soluticn of nitrate of silver, and dry it, between sheets of bibulous paper, 
at a temperature not exceeding 40° C. (104° F.). Keep the product in well- 
stopped bottles.” US. 

“Take of Perchloride of Mercury four ounces [avoirdupois]; Iodide of Potas- 
sium five ounces [avoird.]; Boiling Distilled Water four pints [Imperial measure]. 
Dissolve the Perchloride of Mercury in three pints [Imp. meas. |, and the Iodide 
of Potassium in the remainder of the Water, and mix the two solutions. When 
the temperature of the mixture has fallen to that of the atmosphere, decant the 
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supernatant liquor from the precipitate, and, having collected the latter on a filter, 
wash it twice with cold distilled water, and dry it at a temperature not exceeding 
292°) Bri 

In the above processes for forming mercuric iodide, which may be considered as 
identical, a double decomposition takes place between corrosive sublimate and iodide 
of potassium, resulting in the formation of chloride of potassium which remains in 
solution, and mercuric iodide which precipitates. The precipitate is soluble in the 
reacting salts, and hence a loss of part of it is incurred by an excess of either. It 
is best, however, to have a slight excess of the iodide of potassium, which is fur- 
nished by the proportion taken in the formulas; as then the decomposition of the 
whole of the corrosive sublimate is insured, and any contamination of the mercuric 
iodide by it prevented. The late process of the Edinburgh College consisted in a 
combination of the ingredients by trituration in due proportion with the aid of 
alcohol ; but, after the red powder was obtained, it was treated with a boiling solu- 
tion of common salt, which dissolved the mercuric iodide to the exclusion of any 
contaminating mercurous iodide; and the solution, thus obtained, on cooling, de- 
posited the pure mercuric salt in crystals. Mr. F. R. Williams states that in the 
manufacture of the red iodide on a large scale the amount of water required by the 
officinal processes is very troublesome. He remedies it by using chloride of ammo- 
nium, so as to get a very concentrated solution of corrosive sublimate, which he 
adds to a concentrated solution of the iodide. (P. J. Tr., June, 1873.) Prof. Chas. 
L. Mitchell has improved upon the process of Williams, and we give his process in 
the foot-note.* 

Properties. As obtained by the late Edinburgh process, it is in splendid crimson 
acicular crystals. Kohler has found, however, that it crystallizes better from boiling 
hydrochloric acid. (er. der Deutsch. Chem. Gies., 1879, p. 608.) When heated 
it fuses readily into a yellow liquid at about 150° C. (302° F.), melting at 254° C. 
(489-2° F.) to a blood-red liquid, and sublimes in yellow rhombic scales, which 
become red on cooling. ‘It is entirely volatilized by a heat under redness.” Br. 
Mercuric iodide is a dimorphous substance, having a different crystalline form in 
its red and yellow states. According to Schiff, it is only in its yellow form that it 
is soluble in alcohol; and hence it is that, when separated by water from its alco- 
holic solution, it falls in this condition. (Ann. der Chem. und Pharm., cix. 371.) 
It forms definite compounds with the iodides of the alkali metals. The compound 
formed with iodide of potassium has been used as a medicine. (See lodohydrargy- 
rate of Potassium, in Part II.) “ When digested with solution of soda it assumes 
a reddish brown color, and the fluid, cleared by filtration and mixed with solution 
of starch, gives a blue precipitate on being acidulated with nitric acid,’ showing 
that it is an iodide. Mercuric iodide consists of one atom of mercury 199-7, and 
two of iodine 253°2 — 452:9, and its formula is HgI,. In the Br. Pharmacopeeia, 
which recognizes 100 as the combining weight of mercury, it is considered as the 
neutral iodide, with the formula HgI. It combines with mercurous iodide, so as 
to form a yellow sesquiodide, represented by the formula HgI -+ Hel, or Hg,I.. 

“A scarlet red, crystalline powder, permanent in the air, odorless and_ tasteless, 
almost insoluble in water, soluble in 130 parts of alcohol at 15° C. (59° F.), and 
in 15 parts of boiling alcohol; also soluble in solution of iodide of potassium, or 
of mercuric chloride. When heated, the salt turns yellow, but reassumes its red 
color on cooling. On ignition it is wholly dissipated. On heating the salt with 
solution of soda and adding a little sugar of milk, metallic mercury is precipitated. 
If the salt be heated with sulphuric acid and some black oxide of manganese, 
vapor of iodine will be given off. Water agitated with the salt, and filtered, should 


* Hydrargyri Iodidum Rubrum, Mitchell's Process. Mercury, 1000 grs.; Nitric Acid, 1700 grs. 
Iodide Potassium, 1662 grs. or q. s.; Distilled Water, q. s. (Instead of the mercury and nitric acid 
3v 3i Dii of Liq. Hydrarg. Nit. can be used.) Dissolve the mercury in the nitric acid by the aid 
of a little heat (in large quantities this is not necessary, as the reaction between the acid and mer- 
cury generates sufficient heat), and dilute with an equal bulk of water. Then add the iodide potas- 
sium, dissolved in 8 fluidounces of water, until no farther precipitation ensues, being careful 
towards the last to add the solution very gradually, so as to avoid dissolving the mercuric iodide 
in an excess of the liquid. Collect the precipitate on a filter, wash well with distilled water, drain 
and dry. (A. J. P., 1876, p. 116.) 
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remain unaffected by test-solution of nitrate of silver (abs. of soluble iodide, 
chloride).” U.S. 

Medical Properties and Uses. Mercuric iodide is a powerful irritant poison. 
It has been used in similar diseases with the mercurous iodide, namely, in scrofula 
and syphilis, but is much more active. Dr. Fuller, physician to St. George’s Hos- 
pital, London, has found it a valuable remedy in rheumatism dependent on a syph- 
ilitic taint, having cured several cases in which corrosive sublimate had been given 
in vain. He also employed it with good results in two cases of epilepsy, dependent 
on injuries to the head, in which he suspected thickening of the dura mater, or 
deposit between it and the bone. (Ranking’s Abstract, No. 25, p. 51.) The dose 
of this iodide is the sixteenth of a grain (0-004 Gm.), gradually increased to the 
fourth (0-016 Gm.), given in pill or dissolved in alcohol. A preferable mode of 
administering it, is dissolved in a solution of iodide of potassium.* This mode 
was adopted by Dr. Fuller, who attributes his success with the remedy, in great 
measure, to its having been given in this way. The preparation thus made is 
really a solution of iodohydrargyrate of potassium. 

M. Cazenave considers mercuric iodide as the best topical application in lupus. 
He applies it in thin layers, every six or eight days, to small portions of the ulcerated 
surface at a time, in the form of a caustic ointment, made of equal parts of the 
iodide, oil, and lard. The application produces severe pain, and gives rise to a 
sharp inflammation, which soon terminates, leaving the ulcer in an improved con- 
dition, with a tendency to cicatrize smoothly, and on a level with the surrounding 
skin. (Ann. de Thérap., 1852, p. 175.) 

Off. Prep. Liquor Arsenii et Hydrargyri Iodidi, U. S.; Unguentum Hydrargyri 
Todidi Rubri, Br. 


HYDRARGYRI IODIDUM VIRIDE. U.S., Br. Green Iodide of 
Mercury. [Protiodide of Mercury. Mereurous Iodide. ] 
Hg: 1:3 652°6. . (HY-DRAR/GY-RI I-OD'I-DUM VIR'I-DE.) Hgo I; 326°3. 
Hydrargyri Iodidum, U.S. 1850; Iodide of Mercury; Hydrargyrum Iodatum Flavum, P.@.; 


Hydrargyrum Iodatum, Hydrargyri Iodidum, Ioduretum Hydrargyrosum; Yellow Iodide of Mer- 
cury ; Protiodure de Mercure, [odure mercureux, F.; Quecksilberjodiir, Gelbes Jodquecksilber, @. 


“Mercury, eight parts [or one ounce ay.]; Iodine, five parts [or two hundred 
and seventy-four grains]; Alcohol, @ sufficient quantity. Pour about three parts 
[or half a fluidounce] of Alcohol into a mortar containing the Mercury, add the 
Iodine in several, successive portions, and triturate the mixture, adding sufficient 
Alcohol from time to time to keep the mass constantly moist, and taking care that 
it shall neither become too hot, nor be exposed to light during the various steps of 
the process. Continue the trituration until all globules of Mercury have disappeared, 
and the mixture has become nearly dry and has acquired a greenish yellow color. 
Then add sufficient Alcohol to reduce the whole to a thin paste, pour this into a 
bottle, let it stand for several days, and then wash the Iodide twice with about fifty 
parts [or half a pint] of Alcohol each time, and decant the washings. Transfer 
the Iodide to a filter and continue washing with Alcohol until the washings are no 
longer affected by hydrosulphuric acid. Lastly, dry the product in a dark place, 
between sheets of bibulous paper, at a temperature not exceeding 40° C. (104° F.). 
Keep the product in well-stopped bottles, protected from light.” U.S. 

“Take of Mercury, by weight, one ounce [avoirdupois]; Iodine two hundred ana 
seventy-eight grains ; Rectified Spirit a sufficiency. Rub the Iodine and Mercury 
in a porcelain mortar, occasionally moistening the mixture with a few drops of the 
Spirit, and continue the trituration until metallic globules are no longer visible, and 
the whole assumes a green color. The product thus obtained should be dried in a 
dark room, on filtering paper, by simple exposure to the air, and preserved in an 
opaque bottle.” Br. 

* A syrup has been largely used in the French hospitals and in this country which has received 
the name of Sirop Gibert. It is made by dissolving three grains of red iodide of mercury and one 
hundred and two grains of iodide of potassium in three fluidrachms of water, filtering, and adding 


sufficient simple syrup to make ten fluidounces. Each tablespoonful contains about one-seventh 
of a grain of red iodide of mercury and five grains of iodide of potassium. 
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The present process for this preparation is an improvement over that of U.S. P. 
1870, in directing the gradual addition of the iodine to the mixture of alcohol and 
mercury; this prevents volatilization. 

This process for forming the mercurous iodide is a case of simple combination, 
the alcohol facilitating the union by dissolving the iodine. The drug may be prepared 
by precipitation, by adding a solution of iodide of potassium to one of mercurous 
nitrate; but, as it is difficult to prepare mercurous nitrate, without being mixed 
with some mercuric nitrate, the green iodide, when thus obtained, is apt to be con- 
taminated with red iodide. M. Roland Seeger suggests double decomposition be- 
tween mercurous acetate and iodide of potassium. (A. J. P., 1859, p. 204.) M. 
Boutigny proposes to decompose calomel by iodide of potassium, and gives the fol- 
lowing formula. Twenty-nine drachms of calomel are mixed with twenty of pulver- 
ized iodide of potassium in a glass mortar, and twelve ounces of boiling distilled 
water poured upon the mixture. After cooling the liquid is decanted, and the pre- 
cipitate washed on a filter with distilled water, and dried in the shade. (See A. J. P., 
viii. 326.) This process did not succeed with Mr. Charles Bullock, of this city, 
when he used the reacting ingredients in quantities six times those recommended by 
M. Boutigny. Mr. John Canavan, of New York, ascribes the failure to insufficient 
trituration, which, to insure complete reaction, must be long continued. If the re- 
action be imperfect, the water washes away not only chloride of potassium, but also 
iodide of potassium, holding in solution a part of the mercurous iodide formed, 
which is ultimately decomposed into mercuric iodide and metallic mercury. The 
experiments of Prof. J. M. Maisch, of this city, tend to confirm this view. He 
further found that a boiling temperature enables chloride of potassium to decom- 
pose the mercurous iodide perceptibly, and infers that the use of cold water would 
give a purer product. He therefore concludes that the process of Boutigny can- 
not be depended upon for giving a pure mercurous iodide, and that we must fall 
back on the Pharmacopeeia process. As prepared by the U.S. formula of 1850, 
it was liable to contain a little red iodide ; but this is obviated in the present edi- 
tion by the direction to wash it, near the close of the operation, with alcohol. It 
is known to be free from the red iodide when the alcoholic washings produce no 
permanent cloudiness with a large quantity of water. According to Mr. F. R. 
Williams, a boiling solution of common salt is much more efficacious as well as much 
more economical than alcohol as a solvent for washing out the red from the green 
iodide. (P. J. Tr., June, 1873, p. 1016.) Even when purified, however, it generally 
contains a little metallic mercury, and, according to Dr. Squibb, a considerable por- 
tion of the yellow iodide; but these are of little consequence compared with the 
red iodide, which should always be carefully sought for, and separated if found. 
(A. J. P., Jan. 1857.) M.P. Yrou has prepared the green iodide by subliming 
iodine with an excess of mercury, and subsequently washing it with dilute nitric 
acid. (Journ. de Pharm., 4e sér., xviii. p. 167.) ; 

From experiments by Mr. ©. H. Wood, it appears that the green powder result- 
ing from the British formula is a mixture of the green iodide with a large propor- 
tion of red iodide and metallic mercury. By continuing the trituration, the powders 
become more and more yellow, and at length have only a tinge of green. He infers 
that the pure mercurous iodide is yellow, and that the green color is owing to an ad- 
mixture of the blue of the mercury with the yellow of the mercurous iodide.* 
(P. J. Tr., 1868, 503.) 

Properties. ‘A dull green to greenish yellow powder, becoming more yellow 
by exposure to air, and darker by exposure to light, odorless and tasteless, almost 
insoluble in water, and wholly insoluble in alcohol or ether. When strongly 


* Patrouillard recommends Dublanc’s process, which consists in triturating together a mixture 
of mercuric (red) iodide and of metallic mercury, in the following proportions: Mercuric iodide 
227 parts; mercury 100 parts. The red iodide may easily be obtained of absolute purity, and in 
a state of perfect dryness; besides, during the trituration, there is no risk of loss by volatization. 
The mixture should merely be moistened with alcohol of eighty per cent., so as to form a thin 
paste, and well triturated; the reaction takes place in a very short time, and the product is of a 
dark greenish yellow color. By way of precaution, it should be washed with boiling alcohol. (2ép. 
de Pharm., 1877, 549; N. R., Nov. 1877.) 
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heated, the salt is volatilized without residue. When added toa solution of iodide 
of potassium, the salt is decomposed into metallic mercury which precipitates and 
mercuric iodide which dissolves. If 10 C.c. of alcohol are shaken with 1 Gm. of 
the salt and filtered, the filtrate should not produce more than a very faint, tran- 
sient opalescence, when dropped into water; and when 5 C.c. of the filtrate are 
evaporated from a white porcelain surface, not more than a very faint red stain should 
remain behind (abs. of more than traces of mercuric iodide).” U.S. Its sp. gr. is 
7:75. If quickly and cautiously heated, it sublimes in red crystals, which after- 
wards become yellow. ‘Gradually heated in a test-tube, it yields a yellow subli- 
mate, which, upon friction, or after cooling, becomes red, while globules of metallic 
mercury are left in the bottom of the tube.” Br. It is generally considered to be 
composed of two atoms of mercury united with two atoms of iodine, Hg,I,, 399-4 +. 
253-2 — 652°6, although some chemists make its formula Hel, consisting of one 
atom of mercury 199-7, and one of iodine 126°6 = 326:3. The Br. Pharmacopoeia 
considers it a subiodide, with the formula Hg,I; the combining weight of mercury 
being 100. 

Medical Properties and Uses. Iodide of mercury has been given in scrofula 
and scrofulous syphilis. The dose is a grain (0-065 Gm.) daily, gradually in- 
creased to three or four grains (0:20 or 0°26 Gm.). It should never be given at 
the same time with iodide of potassium, which converts it immediately into red 
iodide and metallic mercury. (Mialhe, Journ. de Pharm., 3e sér., iv. 36.) 


HYDRARGYRI OXIDUM FLAVUM. U.S, Br. Yellow Oxide of 
Mercury. [| Yellow Mercurie Oxide. ] 


Hg O3; 215°7. (HY-DRAR/GY-RI OX!/I-DUM FLA/VUM.) Hg 0; 107°85. 


Hydrargyrum Oxydatum Via Humida Paratum, P.G.; Hydrargyrum Oxidatum Flavum vel 
Precipitatum ; Precipitated Oxide of Mercury; Oxide de Mercure jaune ou précipité, Fr.; Prae- 
cipitirtes (Gelbes) Quecksilberoxid, G. 

“ Corrosive Chloride of Mercury, one part [or one ounce av.]; Solution of Po- 
tassa, nine parts [or eight and a half fluidounces]; Distilled Water, a sufficient 
quantity. Dissolve the Corrosive Chloride of Mercury in one hundred parts [or 
about six pints] of warm Distilled Water and filter the solution. Pour the filtrate 
into the Solution of Potassa, previously diluted with one hundred parts [or six 
pints] of Distilled Water, stirring constantly, and set the liquid containing the pre- 
cipitate aside for twenty-four hours. Then decant the supernatant, clear liquid from 
the precipitate, and wash the latter repeatedly by the affusion and decantation of 
Distilled Water, using about one hundred parts [or six pints] of Water each time. 
Continue the washing on a strainer until the washings cease to be affected by test- 
solution of nitrate of silver. Let the precipitate drain, and dry it, between sheets 
of bibulous paper, in a dark place, at a temperature not exceeding 40° C. (104° F.). 
Keep the product in well-stopped bottles, protected from light.” U. S. 

‘Take of Perchloride of Mercury four ounces ; Solution of Soda two pints ; Dis- 
tilled Water a sufficiency. Dissolve the Perchloride of Mercury in four pints of 
Distilled Water, aiding the solution by the application of heat, and add this to the 
Solution of Soda. Stir them together; allow the yellow precipitate to subside ; 
remove the supernatant liquor by decantation; thoroughly wash the precipitated 
oxide on a calico filter with Distilled Water, and finally dry it by the heat of a 
water-bath.” Br. | 

The process adopted for this preparation is that of Dr. Hoffmann. Both the 
Pharmacopeeias direct the alkaline solution in excess, and the addition of the cor- 
rosive sublimate to the alkali. Both these points are important, for if the corrosive 
sublimate be in excess, brown oxychloride will be formed towards the last of the 
decomposition ; and when the alkali is added to the solution of corrosive sublimate, 
the same compound will be formed from the first, and is with difficulty decomposed 
by an excess of alkali. The solution of pvtassa should be as free as possible from 
carbonate, to prevent the formation of brown carbonate of mercury. . The mercuric 
chloride is precipitated by the alkalies, chloride of potassium or of sodium being 
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left in solution. The object of the subsequent washing is to remove the chloride 
of potassium and the excess of the alkali.* 

Properties. The officinal yellow oxide is of a yellow color similar to that of the 
yolk of eggs, and is a completely amorphous powder, exhibiting no evidence of crys- 
talline particles even under the microscope. Yellow oxide of mercury differs only 
from the red, by being amorphous and in a much more minute state of division; the 
red oxide, by trituration, acquiring an orange and finally a yellow color. In conse- 
quence of its different state of aggregation, it presents some peculiarities in its chem- 
ical relations, and is much more quickly acted on by reagents than is the red oxide. 
Thus, oxalic acid, which acts on the red oxide only with the aid of heat, immediately 
combines with the yellow oxide at ordinary temperatures, producing the white oxalate; 
and while the latter oxide, in contact with chlorine, gives up oxygen to that element, 
forming hypochlorous acid and calomel, the former exercises scarcely any influence 
on the gas at common temperatures. It is described in the U. S. Pharmacopceia as 

“A light orange-yellow, heavy, impalpable powder, permanent in the air, and 
turning darker on exposure to light, odorless and tasteless, insoluble in water or al- 
cohol, but wholly soluble in nitric or hydrochloric acid. | When strongly heated it 
assumes a red color ; at a higher temperature it is decomposed, giving off oxygen 
and separating metallic mercury, and is finally volatilized without leaving a residue. 
When digested, on a water-bath, for fifteen minutes, with a strong solution of ox- 
alic acid, it forms mercuric oxalate of a white color (diff. from red mercuric oxide).” 
OLS. 

Medical Properties. The attention which has been recently paid to the yellow 
oxide, is owing to its peculiar applicability to the local treatment of diseases of the 
eye, in consequence of its amorphous character. Mr. B. Squire, of England, was 
the first to notice publicly this use of the oxide (P. J. TJr., 2d ser., vi. 512). At 
present the yellow oxide is very largely used by oculists throughout the world. The 
red oxide, however carefully it may be triturated, even though in a perfectly impal- 
pable state, still shows under the microscope crystalline particles, which, in contact 
with the conjunctiva, cause more or less irritation ; and it can, therefore, be readily 
understood that, in the ordinary mode of preparing it for use as an ointment, it 
may sometimes be productive of serious annoyance. From this objection the yellow 
oxide is entirely exempt. 

Of. Prep. Oleatum Hydrargyri; Unguentum Hydrargyri Oxidi Flavi, U. S. 


HYDRARGYRI OXIDUM RUBRUM. U.S., Br. Red Oxide of 
Mercury. | Red Precipitate. Red Mercurie Oxide. | 

Hg O3 215°7. (HY-DRAR/GY-RI OX/I-DUM RU/BRUM.) Hg 0; 107-85. 

Hydrargyri Nitrico-oxidum ; Hydrargyrum Oxydatum Rubrum, P.G@.; Hydrargyri Nitrico-oxy- 
dum, Mercurius Corrosivus Ruber vel Precipitatus, Oxidum Hydrargyricum; Deut-oxide ou Per- 
oxide de Mercure, Oxide mercurique, Précipité rouge, Poudre de Jean de Vigo, F’r.; Rother Prae- 
cipitat, Quecksilber Praecipitat, Rothes Quecksilberoxid, G. ¥ » 

A process for this oxide has been omitted from the present Pharmacopoeia ; that 
of U. 8. P. 1870 is appended. 

“Take of Mercury, by weight, eight ounces [avoirdupois]; Nitric Acid four fluid- 
ounces and a half [Imperial measure]; Water two fluidounces [Imp. meas.]. Dis- 
solve half the Mercury in the Nitric Acid diluted with the Water, evaporate the 
solution to dryness, and with the dry salt thus obtained, triturate the remainder of 
the Mercury until the two are uniformly blended together. Heat the mixture in a 
porcelain dish, with repeated stirring, until acid vapors cease to be evolved, and, 
when cold, enclose the product in a bottle.” Br. 

* Prof. Chas. L. Mitchell proposes an improvement on the officinal process, which avoids the 
use of large vessels when it is made on a large scale. He takes solution of mercuric nitrate (pre- 
pared by dissolving mercury in an excess of nitric acid), any convenient quantity; solution of 
soda, U.S. P., a sufficient quantity. The solution of mercuric nitrate is diluted with an equal 
bulk of water, and solution of soda added until in slight excess. The yellow precipitate is col- 
lected, washed well, and dried. ‘ 

+ “Take of Mercury thirty-six troyounces ; Nitric Acid twenty-four troyounces ; Water two pints. 
Dissolve the Mercury, with the aid of a gentle heat, in the Acid and Water previously mixed, and 
evaporate to dryness. Rub the dry mass into powder, and heat it in a very shallow vessel until 
red vapors cease to rise.” U. S. 1870. 
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In this process the mercury is dissolved by the nitric acid, forming either mercu- 
ric nitrate, or a mixture of this with mercurous nitrate. The resulting mass when 
exposed to a strong heat is decomposed, giving out red nitrous fumes, and assuming 
successively a yellow, orange, and brilliant purple-red color, which becomes orange- 
red on cooling. These changes are owing to the gradual separation and decompo- 
sition of the nitric acid, by the oxygen of which the mercurous oxide, if any be 
present, is converted into mercuric oxide, while nitrogen dioxide gas escapes, and 
becomes hyponitric acid vapor on contact with the air. The mercuric oxide is left 
behind ; but in general not quite free from the nitrate, which cannot be wholly de- 
composed by heat, without endangering the decomposition of the oxide itself, and 
the volatilization of the metal. The preparation is commonly called red precipitate. 
The name of red oxide of mercury, by which it is now designated in most of the 
Pharmacopceias, is appropriate, as nitrate of mercury exists in it merely as an acci- 
dental impurity ; and there is no-occasion to distinguish the preparation from the 
oxide obtained by calcining mercury, the latter not being officinal, and perhaps 
never employed. 

In the preparation of this mercurial, various circumstances influence the nature of 
the product, and must be attended to, if we desire to procure the oxide with that 
fine bright orange-red color, and shining scaly appearance, usually considered desir- 
able. Among these circumstances is the condition of the nitrate of mercury sub- 
mitted to calcination. According to Gay-Lussac, it should be employed in the form 
of small crystalline grains. If previously pulverized, as directed in the officinal pro- 
cesses, it will yield an orange-yellow powder ; if it be in the state of large and dense 
crystals, the oxide will have a deep orange color. Care must also be taken that the 
mercury and acid be free from impurities. It is highly important that sufficient 
nitric acid be employed fully to saturate the mercury. M. Payssé, who paid great 
attention to the manufacture of red precipitate, recommended 70 parts of nitric acid 
from 34° to 38° Baumé, to 50 parts of mercury. ‘This, however, is an excess of 
acid. We have been told bya skilful practical chemist of Philadelphia that he has 
found, by repeated experiment, 7 parts of nitric acid of 35° Baumé, to be sufficient 
fully to saturate 6 parts of mercury. Less will not answer, and more will be useless. 
It is not necessary that the salt should be removed from the vessel in which it is 
formed ; and it is even asserted that the product is always more beautiful when the 
calcination is performed in the same,vessel. A matrass may be used with a large 
flat bottom, so that an extended surface may be exposed, and all parts heated equally. 
The metal and acid having been introduced, the matrass should be placed in a sand- 
bath, and covered with sand up to the neck. The solution of the mercury should 
be favored by a gentle heat, which should afterwards be gradually increased till red 
vapors appear, then maintained as equably as possible till these vapors cease, and 
at last slightly elevated till oxygen gas begins to escape. This may be known by the 
increased brilliancy with which a taper will burn if placed in the mouth of the mat- 
rass, or by its rekindling if partially extinguished. Too high a temperature must 
be carefully avoided, as it decomposes the oxide, and volatilizes the mercury. At the 
close of the operation, the mouth of the vessel should be stopped, and the heat grad- 
ually diminished, the matrass being still allowed to remain in the sand-bath. These 
last precautions are said to be essential to the fine red color of the preparation. It 
is best to operate upon a large quantity of materials, as the heat may be thus more 
uniformly maintained. The direction in the British, to rub a portion of mercury 
with the nitrate before decomposing it, renders the process more economical ; as the 
nitric acid, which would otherwise be dissipated, is thus employed in oxidizing an 
additional quantity of the metal. 

As the process is ordinarily conducted in laboratories, the nitrate of mercury is 
decomposed in shallow earthen vessels, several of which are placed upon a bed of 
sand, in the chamber of an oven or furnace, provided with a flue for the escape 
of the vapors. Each vessel may conveniently contain ten pounds of the nitrate. 
There is always loss in the operation thus vonducted.* 


* Under the name of Hydrargyri Oxydum Rubrum, the Dublin College formerly directed a prep- 
aration, called by the elder chemists hydrargyrum precipitatum per se, or precipitate per se, and 
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Properties, ete. Red precipitate, well prepared, has a brilliant red color, with a 
shade of orange, a shining scaly appearance, and an acrid taste. It is very slightly 
soluble in water, of which Dr. Barker found 1000 parts to take up 0-62 of the oxide, 
Dr. Christison found 1 part of the oxide to be dissolved by about 7000 parts of boil- 
ing water, and the solution to give a black precipitate with sulphuretted hydrogen, 
Tannic acid precipitates metallic mercury from an aqueous solution of the oxide, 
especially when heated. (Bullock, Proc. A. P. A., 1858, p. 306.) It is insoluble 
in cold alcohol and ether. (Jbid.) Nitric and hydrochloric acids dissolve it without 
effervescence. “ Heavy, orange-red, crystalline scales, or a crystalline powder, be- 
coming more yellow the finer it is divided, permanent in the air, odorless and taste- 
less, insoluble in water or alcohol, but wholly soluble in nitric or hydrochloric acid. 
When strongly heated it turns darker, without emitting reddish fumes (abs. of 
nitrate); at a higher temperature it is decomposed, giving off oxygen and separating 
metallic mercury, and is finally volatilized without residue. When digested, on a 
water-bath with a strong solution of oxalic acid, it does not change color within 
two hours (difference from yellow mercuric oxide).” U.S. It is essentially mercuric 
oxide, consisting of one atom of the metal 199-7, and one of oxygen 16 = 215-7, or, 
according to the Br. Pharmacopeeia, consisting of one atom of mercury 100, and 
one of oxygen 8 = 108; but, in its ordinary state, it always contains a minute pro- 
portion of nitric acid, probably in the state of subnitrate. According to Brande, 
when rubbed and washed with a solution of potassa, edulcorated with distilled water, 
and carefully dried, it may be regarded as nearly pure mercuric oxide. It is said to 
be sometimes adulterated with brickdust, red lead, etc.; but these may be readily 
detected, as the oxide of mercury is wholly dissipated if thrown upon red-hot iron. 
The disengagement of red vapors, when it is heated, indicates the presence of nitrate 
of mercury. ‘The same or some other saline impurity would be indicated, should 
water, in which the oxide has been boiled, afford a precipitate with lime-water. 

Medical Properties and Uses. This preparation is too harsh and irregular in 
its operation for internal use; but is still employed externally as a stimulant and 
escharotic either in the state of powder or of ointment, although to a great extent 
supplanted by the yellow oxide. In the former state it is sprinkled on the surface of 
chancres, and indolent, flabby, or fungous ulcers. The powder should be finely levi- 
gated.* 

‘ Of. Prep. Liquor Hydrargyri Nitratis, U.S; Unguentum Hydrargyri Oxidi 
Rubri. 


HYDRARGYRI SULPHAS. Br. Sulphate of Mercury. 
Hg, SOu3 295°4. (HY-DRAR/GY-RI SUL/PHAS.) Hg O SOs; 148. 
Mercurius Vitriolatus, Hydrargyrum Sulphuricum, Sulphas Mercurius; Mercuric Sulphate, Per- 
sulphate of Mercury; Persulfate ou Deuto-sulfate de Mercure, Sulfate mercurique, /’r.; Schwefel- 
saures Quecksilberoxid, G. : / ‘ ; 
“Take of Mercury, by weight, twenty ounces [avoirdupois]; Sulphuric Acid twelve 


Jfluidounces [Imperial measure]. Heat the Mercury with the Sulphuric Acid in a 
porcelain vessel, stirring constantly, until the metal disappears, then continue the 
heat until a dry white salt remains.” Sr. 

Mercury is not acted on by cold sulphuric acid; but, when boiled with an excess 
of this acid to dryness, it is changed to mercuric sulphate at the expense of part of 
the acid, sulphurous acid being copiously evolved. Sulphate of mercury, as ob- 
tained by a separate formula, is peculiar to the British Pharmacopoeia; it was 


sometimes calcined mercury, made by exposing the metal to a heat near its boiling point, or about 
315°5°C (600° F.), in a matrass with a broad bottom and narrow mouth. The vapors rising were con- 
densed in the upper part of the vessel; and a circulation was thus kept up within it, during which 
the mercury slowly combined with oxygen, being converted first into a black and then into a red 
powder. But the process was very slow, requiring several weeks for the complete oxidation of 
the metal; and, as the product, which was pure mercuric oxide, had no peculiar virtues to recom- 
mend it over the oxide procured in the ordinary mode, it was properly discarded by the College. 
The oxide made in this way is in minute, sparkling, crystalline scales, of a deep red color, becom- 
ing still deeper by heat. j 

* Black Oxide of Mercury. Oxidum Hydrargyri Nigrum. U.S. 1850. This preparation has 
been dropped from both Pharmacopeeias, and is now very rarely used. For a full account of its 
preparation, uses, and properties, see U.S. Dispensatory, 14th edition, p. 1256, 
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formed as the first step of the processes of the U.S. P. 1870 for corrosive sublimate, 
calomel, and turpeth mineral. The adoption of a separate formula and distinct 
officinal name for this salt is certainly a convenience ; as it obviates the necessity of 
repeating the directions for obtaining the same substance in several formulas. On 
account of its various uses, it requires to be made on a large scale by the manufac- 
turing chemist; and the process is generally performed in a cast-iron vessel, which 
should be conveniently arranged for the escape and decomposition of the sulphurous 
acid fumes, which otherwise become a serious nuisance to the neighborhood. The — 
best way:to effect this purpose is to allow them to pass off through a very lofty 
chimney filled with coke, over which a stream of water is made to trickle. 

Properties, ete. Mercuric sulphate is in the form of a white crystalline powder, 
becoming yellow by the affusion of water, and entirely volatilizable by heat. It con- 
sists of one atom of mercury 199-6, and one group, SO,, characteristic of sulphates 96. 
or HgSO, = 295:4. It has no medical uses. 

Off. Prep. Hydrargyri Perchloridum, Br.; Hydrargyri Subchloridum, Br. 


HYDRARGYRI SUBSULPHAS FLAVUS. U.S. Yellow Subsul- 
phate of Mercury. [Basic Mercuric Sulphate. Turpeth Mineral.| — 
(HY-DRAR/GY-RI SUB-SUL/PHAS FLA/VUS.) 

Hg (HgO)2 SQOu3 7271. 3Hg0, S03; 363°55. 

Hydrargyri Sulphas Flava, U.S. 1870; Hydrargyri Subsulphas, Mercurius Emeticus Fla- 
vus, Sulphas Hydrargyricus Flavus, Hydrargyrum Sulphuricum Flavum, Turpethum Minerale; 
Sulfate jaune de Mercure, Turbith minéral, Sulfate trimercurique, F’r.; Basischwefelsaures Queck- 
silberoxyd, Mineralischer Turpeth, G. 

“ Mercury, ten parts [or four ounces av.]; Sulphuric Acid, five parts [or twe 
ounces av.]; Nitric Acid, four parts [or nine fluidrachms]; Distilled Water, a 
sufficient quantity. Upon the Mercury, contained in a capacious flask, pour the 
Sulphuric Acid, then gradually add the Nitric Acid, previously mixed with three 
parts [or one fluidounce] of Distilled Water, and digest at a gentle heat until red- 
dish fumes are no longer given off. Transfer the mixture to a porcelain capsule, 
and heat it on a sand-bath, frequently stirring, until a dry, white mass remains. 
Reduce this to a fine powder and throw it, in small portions at a time, and con- 
stantly stirring, into two hundred parts [or five pints] of boiling Distilled Water. 
When all has been added, continue the boiling for ten minutes, then allow the mix- 
ture to settle, decant the supernatant liquid, transfer the precipitate to a strainer, 
wash it with warm Distilled Water until the washings no longer have an acid reac- 
tion, and dry it in a moderately warm place.” U.S. 

By referring to the articles on corrosive sublimate and calomel, it will be found 
that the peculiar salt which is generated by boiling sulphuric acid with mercury to 
dryness, is directed to be made as the first step for obtaining these chlorides; and 
here the same salt is again directed to be formed in preparing turpeth mineral. The 
nitric acid assists in the process by hastening the formation of the sulphate. We 
have already stated that this salt is normal mercuric sulphate. When thrown into 
boiling or even warm water it is instantly decomposed, and an insoluble salt is pre- 
cipitated, which is the turpeth mineral. Its composition is Hg,SO,, or, more clearly 
expressed, HgSO,+ 2HgQ; that is, a compound of one mol. of mercuric sul- 
phate and two mols. of mercuric oxide. 

Properties, etc. Yellow sulphate of mercury is a lemon-yellow powder, of a 
somewhat acrid taste. It dissolves in 2000 parts of cold, and about 600 of boil- 
ing water. “A heavy, lemon-yellow powder, permanent in the air, odorless, and 
almost tasteless, insoluble in water or alcohol, but soluble in nitric or hydrochloric 
acid. When heated, the salt turns red, becoming yellow again on cooling. Ata 
red heat it is volatilized without residue, evolving vapors of mercury and of sul- 
phurous acid. The salt should be soluble in 20 parts of hydrochloric acid without 
residue (abs. of mercurous salt).” U.S. It was originally called twrpeth mineral, 
from its resemblance in color to the root of Ypomxa Turpethum. 

Medical Properties and Uses, ‘Turpeth mineral is alterative, and powerfully 
emetic and errhine. As an alterative, it has been given in leprous disorders and 
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glandular obstructions. It has been usefully employed as an emetic, repeated every 
few days, in chronic enlargement of the testicle. It operates with great prompt- 
ness, and sometimes excites ptyalism. Dr. Hubbard, of Maine, recommends it 
highly as an emetic in croup, on the ground of its promptness and certainty, and 
of its not producing catharsis, or the prostration caused by antimony. The dose 
for a child two years old is two or three grains (0-13 or 0-23 Gm.), repeated in 
fifteen minutes, if it should not operate. As an errhine, it has been used with 
benefit in chronic ophthalmia; but it sometimes produces salivation when thus em- 
ployed. The dose as an alterative is from a quarter to half a grain (0-016 to 0-03 
Gm.) ; as an emetic from two to five grains (0:13 to 0°33 Gm.). When employed 
as an errhine, one grain (0065 Gm.) may be mixed with five (0:33 Gm.) of starch 
or powdered liquorice root. 

Turpeth mineral, in an overdose, acts as a poison. One drachm (3:9 Gm.) of 
it is said to have killed a boy 16 years old. (Lond. Med. Gaz., March, 1847.) 


HYDRARGYRI SULPHIDUM RUBRUM. U.S. Red Sulphide of 
Mercury. [Red Mercurie Sulphide. Cinnabar.] 
Hg S83 231-7. (HY-DRAR/GY-RI SUL/PHI-DUM RU/BRUM.) Hg 8; 115°85. 
Hydrargyri Sulphuretum Rubrum, U.S. 1870; Cinnabaris; Hydrargyrum Sulfuratum 


Rubrum, P.G@.; Sulfuretum Hydrargyricum ; Sulfure rouge de Mercure, F'r.; Rothes Schwefelqueck- 
silber, Zinnober, G. 


“Take of Mercury, forty troyounces ; Sulphur, eight troyounces. To the Sulphur, 
previously melted, gradually add the Mercury, with constant stirring, and continue 
the heat until the mass begins to swell. Then remove the vessel from the fire, and 
cover it closely to prevent the contents from inflaming. When the mass is cold, 
rub it into powder, and sublime.” U. S. 1870. 

This preparation has been discarded, we think somewhat prematurely, by the 
British Council. 

Mercury and sulphur, when heated together, unite with great energy, and a 
product is obtained, which by sublimation becomes the red or mercuric sulphide. In 
order to render the combination more prompt, the sulphur is first melted; and the 
addition of the mercury should be made gradually, while the mixture is constantly 
stirred. Dr. Barker recommends the addition of the metal by straining it upon the 
melted sulphur through a linen cloth, whereby it falls in a minutely divided state. 
When the temperature has arrived at a certain point, the combination takes place 
suddenly with a slight explosion, attended with the inflammation of the sulphur, 
which must be extinguished by covering the vessel. A black mass will thus be 
formed, containing generally an excess of sulphur, which, before the sublimation is 
performed, should be got rid of by gently heating the matter, reduced to powder, on 
asand-bath. The sublimation is best performed, on a small scale, in a closely stopped 
glass matrass, which should be placed in a crucible containing sand, and, thus ar- 
ranged, exposed to a red heat. The equivalent quantities for forming this sulphide 
are 32 of sulphur and 199-7 of mercury. 

Preparation on the Large Scale. Cinnabar is seldom prepared on a small 
scale, being made in large quantities for the purposes of the arts. Until within a 
few years it was nearly all manufactured in Europe, but it is now made to an enor- 
mous extent in this country. In Holland, where it is largely manufactured, the 
sulphur is melted in a cast-iron vessel, and the mercury is added in a divided state, 
by causing it to pass through chamois leather. As soon as the combination has 
taken place, the iron vessel is surmounted by another, into which the cinnabar is 
sublimed. The larger the quantity of the materials employed in one operation, the 
finer will be the tint of the product. It is also important in the manufacture to 
use the materials pure, and to drive off any uncombined sulphur which may exist 
in the mass, before submitting it to sublimation. In the United States, Martin’s 
method, consisting of the agitation together of quicksilver, sulphur, and an alkaline 
sulphide, appears to have the preference.* 

Properties, etc. ‘ Brilliant, dark red, crystalline masses, or a fine, bright, scarlet 


* For a modification of this method, see Journ. de Pharm., Avril, 1875, p. 363. 
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powder, permanent in the air, odorless, and tasteless, insoluble in water, alcohol, 
nitric or hydrochloric acid, or in dilute solutions of alkalies. It is dissolved by 
nitro-hydrochloric acid with separation of sulphur. When heated, the salt becomes 
brown and then black, but, on cooling, it reassumes its red color. At a higher 
temperature it takes fire, burns with a bluish flame, emitting the odor of burning 
sulphur, and is finally volatilized without residue. On dissolving the salt in nitro- 
hydrochloric acid and adding an excess of stannous chloride, metallic mercury is 
precipitated. If the salt be treated with warm solution of potassa, the filtrate, 
after being acidulated with hydrochloric acid, should not yield a yellow or orange- 
colored precipitate (arsenic, antimony), nor should it produce a colored precipi- 
tate with acetate of lead (chromates, iodides, or other sulphides). If the salt be 
digested with diluted nitric acid for five minutes, the filtrate, after being much 
diluted, should not be darkened by hydrosulphuric acid (abs. of red oxide of mer- 
cury or of lead).” U. S. In close vessels at a red heat it sublimes without decompo- 
sition, and condenses in a mass, composed of a multitude of small needles. When 
duly levigated, it furnishes a brilliant red powder, which is the paint called vermition. 
The same compound occurs native, being the sole ore from which mercury is ex- 
tracted. The preparation, if purchased in powder, should be carefully examined ; 
as, in that state, it is sometimes adulterated with red lead, dragon’s blood, or chalk. 
If red lead be present, acetic acid, digested with it, will yield a yellow precipitate 
(iodide of lead) with iodide of potassium. Dragon’s blood may be detected by alco- 
hol, which will take up the coloring matter of that substance, if present; and, if 
chalk be mixed with it, effervescence will be excited on the addition of an acid. 
This sulphide consists of one atom of mercury 199-7, and one of sulphur 32 =231°7. 

Medical Properties and Uses. Cinnabar is at present only employed by fumi- 
gation, as a rapid sialagogue, in syphilitic affections, when it is desired to obtain an 
immediate mercurial impression. Half a drachm may be thrown on a red-hot iron, 
in a close apartment, the fumes inhaled as they arise. These consist of sulphurous 
acid gas and mercurial vapor, the former of which must prove highly irritating to 
the patient’s lungs. A better substance for mercurial fumigation is the black oxide 
of mercury.* ; 


HYDRARGYRUM. U.S., Br. Mercury. [ Quicksilver. ] 

Hg5 199-7. (HY-DRAR/GY-RUM.) Hg; 99°85. 

Quicksilver; Mercurius, Argentum Vivum; Mercure, Vif Argent, Fr.; Quecksilber, G.; Mer- 
curio, Jt.; Azégue, Sp. and Port. 

Mercury is found pure, forming an amalgam with silver, in the form of proto- 
chloride (native calomel), but most abundantly as the sulphide or native cinnabar. 
Mines of this metal are found at Almaden in Spain, at Idria in Carniola, in the 
duchy of Deux-ponts, in Belluno a province of Venetia,t in Corsica, in the Philip- 
pine Islands and China, near Huancavelica in Peru, near Azogue in New Granada, 
at Durango in Mexico, and at New Almaden, New Idria, and other localities in 
Santa Clara County, California, about sixty-six miles from San Francisco. The most 
ancient mine is that of Almaden in Spain, which was worked before the Christian 
era. This mine, and the mines of California, are the most productive at the present 
day ; the Spanish mine yielding about three millions of pounds, and the California 
more than this amount annually. The ore in all the mines mentioned is cinnabar. 
The cinnabar from old Almaden is of a dull red color in mass, of a dull brick-red 
color when in fine powder, and of the sp. gr. 3:6. That from New Almaden is of 
a bright red color, slightly inclining to purple, not so hard as the Spanish ore, of 
a brilliant vermilion color in powder, and having the sp. gr. 4:4. The California 


* Black Sulphide of Mercury. LEthiops Mineral. Hydrargyri Sulphuretum Nigrum. Though 
very properly discarded from the Pharmacopeeias, this has too long occupied a place in the cata- 
logue of the Materia Medica to be passed over without some notice. The following was the formula 
of the U.S. Pharmacopeeia of 1850, for its preparation. “ Take of Mercury, Sulphur, each, a pound. 
Rub them together till all the globules disappear.” U.S. It is now very rarely used. For an ac- 
count of its properties, see U. S. Dispensatory, 14th edition, p. 1259. 
pas For an account of these Italian mines and the mode of working them, see P. J. Zr., March, 
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cinnabar is richer in mercury, because purer, than the Spanish ; the former yielding 
about 70, the latter about 38 per cent. of mercury, according to the analysis of Mr. 
Adam Bealey. The California mine had been long known to the Indians, but its 
commercial value was first made known about 1843, by a Mexican, named Cas- 
tillero, who became its first owner. At present it is in the hands of Americans. 
(See P. J. Tr., Feb. 1855 ; also a paper by Dr. Ruschenberger, U.S.N., in A.J. P,, 
March, 1856.) Dr. Ruschenberger has detected selenium in California cinnabar. 
A quicksilver ore has been found in Macon County, Tennessee, where it is said to 
exist in vast quantities. According to Mr. E. 8S. Wayne, it is a talcose rock, and 
contains mercury in the metallic state, yielding 7:5 per cent. of the metal. (A.J. P., 
1868, p. 76.) Mercury has also been found in the island of Borneo, district of 
Sarawak. (Chem. News, Nov. 5, 1869, p. 224.) 

Extraction, ete. Mercury is obtained almost exclusively from the sulphide or 
native cinnabar. It is extracted by two principal processes. According to one pro- 
cess, the mineral is picked, pounded, and mixed with lime. The mixture is then 
introduced into cast-iron retorts, which are placed in rows, one above the other, in 
an oblong furnace, and connected with earthenware receivers, one-third full of water. 
Heat being applied, the lime combines with the sulphur, so as to form sulphide and 
sulphate of calcium; while the mercury distils over, and is condensed in the re- 
ceivers. The other process is practised at Almaden in Spain. Here a square fur- 
nace is employed, the floor of which is pierced with many holes, for the passage of 
the flame from the fireplace beneath. In the upper and lateral part of the furnace, 
holes are made, communicating with several rows of aludels, formed of adapters 
passing into one another, which terminate in a small chamber that serves both as 
condenser and receiver. The mineral, having been picked by hand and pulverized, 
is kneaded with clay, and formed into small masses, which are placed on the floor 
of the furnace. Heat being applied, the sulphur burns, and the volatilized mercury 
passes through the aludels to be condensed in the chamber. The process pursued 
at New Almaden is described by Dr. Ruschenberger. (See A. J. 2., March, 1856.) 

Mercury, as found in commerce, is contained in cylindrical wrought-iron bottles, 
called flasks, each containing 75 pounds. Since the regular working of the Califor- 
nia mine of New Almaden, the importation of the metal from Spain and Austria 
has gradually diminished, and at present the domestic production is sufficient not 
only to supply the home consumption, but to give an excess for exportation. The 
different mines of California were, in the year 1862, said to be yielding mercury at 
the rate of four millions of pounds per annum (A. J. P., Sept. 1862, p. 410), and 
in 1877 the yield had increased to over six million pounds, but in 1881 it had de- 
creased to four and a half million pounds. The exports are made principally to 
China, Mexico, Chili, and Peru. The chief uses of the metal are in mining silver 
and gold, in preparing vermilion, in making thermometers and barometers, in silver- 
ing looking-glasses, and in forming various pharmaceutical compounds. 

Properties. Mercury is “a shining, silver-white metal, liquid at temperatures 
above —40° C. (—40° F-.), odorless and tasteless, and insoluble in ordinary solvents, 
but soluble in nitric acid without residue. Sp. gr. 13:5. At the common tem- 
perature it volatilizes very slowly, more rapidly as the temperature increases, and 
at 350°C. (662° F.) it boils, being finally volatilized without residue. When 
globules of Mercury are dropped upon white paper, they should roll about freely, re- 
taining their globular form, and leaving no streaks or traces. It should be perfectly 
dry and present a bright surface. On boiling 5 Gm. of distilled water with 5 Gm. 
of Mercury, and 4:5 Gm. of hyposulphite of sodium, in a test-tube, for about one 
minute, the Mercury should not lose its lustre and should not acquire more than a 
slightly yellowish shade (abs. of more than slight traces of foreign metals).” U.S. 
When perfectly pure it undergoes no alteration by the action of air or water, but in 
its ordinary state suffers a slight tarnish. When heated to near the boiling point, 
it gradually combines with oxygen, and is converted into mercuric oxide ; but at the 
temperature of ebullition it parts with the oxygen with which it had combined, and 
is reduced again to the metallic state. Its sp. gr. is 13:5, and its atomic weight 
200. It boils at 357:25° O. (669° F.), yielding a colorless vapor, and congeals at 
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—39-4° ©. (—-39° F.), forming a malleable solid of tin-white color. It is a good 
conductor of heat, and its specific heat is small. It is not attacked by hydrochloric 
acid, nor by cold sulphuric acid; but boiling sulphuric acid or cold nitric acid 
dissolves it, producing mercurous sulphate and mercurous nitrate respectively ; 
with the extrication, in the former case, of sulphurous acid ; in the latter, of nitrogen 
dioxide becoming hyponitric acid fumes. Its combinations are numerous, and several 
of them constitute important medicines. It forms two series of compounds, the 
mercurous compounds containing the group (Hg,)", and the mercuric compounds | 
containing the single atom Hg". 

Mercury, as it occurs in commerce, is in general sufficiently pure for pharmaceu- 
tical purposes. Occasionally it contains foreign metals, as lead, tin, zinc, and bis- 
muth. Mr. Brande informs us that, in examining large quantities of this metal in 
the London market, he found it only in one instance intentionally adulterated. When 
impure, the metal has a dull appearance, leaves a trace on white paper, is deficient 
in due fluidity and mobility, as shown by its not forming perfect globules, is not to- 
tally dissipated by heat, and, when shaken in a glass bottle, coats its sides with a 
pellicle, or, if very impure, deposits a black powder. If agitated with strong sul- 
phuric acid, the adulterating metals become oxidized and dissolved, and thus the 
mercury may to a limited extent be purified. Lead is detected by shaking the sus- 
pected metal with equal parts of acetic acid and water, and then testing the acid by 
sulphate of sodium, or iodide of potassium. The former will produce a white, the 
latter a yellow precipitate, if lead be present. Bismuth is discovered by dropping a 
nitric solution of the mereury, prepared without heat, into distilled water, when sub- 
nitrate of bismuth will be precipitated. The complete solubility of the metal in 
nitric acid shows that tin is not present ; and, if sulphuretted hydrogen does not act 
upon hydrochloric acid previously boiled upon the metal, the absence of contami- 
nating metals is shown. 

Mercury may be purified by digesting it with a small portion of weak nitric acid, 
or with a solution of mercuric chloride (corrosive sublimate); whereby all the 
ordinary contaminating metals will be removed. The purification by nitric acid is, 
according to L. Meyer (Zeit. Anal. Chem, ii. 241), best effected as follows. . The 
metal is allowed to flow in a very thin stream froma small opening in a glass funnel 
into a wide glass tube 1:25 m. high and 5 cm. in diameter, which contains a mix- 
ture of water and 100 C.c. of nitric acid. A narrow tube is fastened to the bottom 
of this, from which the pure metal flows; it has then only to be washed with water 
and dried. The above operation may have to be repeated several times, and the 
metal if pure must leave no residue when dissolved in pure nitric acid, evaporated 
to dryness and ignited. Mercury, however, is usually purified by distillation. To 
separate mechanical impurities, moisture, small quantities of oxide, mercury may be 
filtered by collecting it in a sound piece of chamois leather and gathering the corners 
together, forcibly squeezing the particles through the pores of the leather. 

The British Pharmacopeeia of 1864 gave the following process for the purifica- 
tion of mercury, using for this purpose an impure form of the metal, under the name 
of Commercial Mercury or Quicksilver. 

“Take of Mercury of Commerce three pounds [avoirdupois]; Hydrochloric Acid 
three fluidrachms ; Distilled Water a sufficiency. Place the Commercial Mercur 
in a glass retort or iron bottle, and applying heat cause two pounds and a half.of the 
metal to distil over into a flask employed asa receiver. Boil on this for five minutes 
the Hydrochloric Acid diluted with nine fluidrachms of Distilled Water, and having, 
by repeated affusions of Distilled Water and decantations, removed every trace of 
acid, let the mercury be transferred to a porcelain capsule, and dried first by filtering 
paper, and finally on a water-bath.” Br. | 

Mercury, being much more volatile than the contaminating metals, rises first in 
distillation, while they are left behind. But it is necessary to avoid pushing the dis- 
tillation too far; for in that event, some of the foreign metals are apt to be carried 
over. The British Council, on account of this danger, directed only five-sixths of the 
mercury to be distilled. The distilled product is boiled for a few minutes with diluted 
hydrochloric acid, which, while it does not attack the mercury, dissolves any contamina- 
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ting metals which may have passed over. The distillation is directed to be performed 
from a glass retort or iron bottle; but it is more conveniently conducted from the 
latter, over a common fire, into water contained in a receiver. In small operations a 
wash hand basin will answer for a receiver. Millon has ascertained the curious fact, 
that the presence of so small a quantity as one ten-thousandth of lead or zinc in mer- 
cury raises its boiling point. M. Violette has made known a method of distilling 
mercury, or amalgamated silver, which presents many advantages. It consists in sub- 
jecting the metal, in iron vessels, to a current of high-pressure steam, which serves 
the double purpose of imparting the necessary heat, and carrying over the mercurial 
vapor by a mechanical agency. (Philos. Mag., Dec. 1850.) As it is difficult and 
troublesome to purify mercury by distillation, it is better to purchase pure samples 
of the metal, which may always be found in the market. 

Medical Properties. Mercury in its uncombined state is inert ; but, in combina- 
tion, acts as a peculiar and universal stimulant. When exhibited in minute division, 
as it exists in several preparations, it produces its peculiar effects; but this does not 
prove that the uncombined metal is active, but only that the condition of minute 
division is favorable to chemical combination, and consequently to its solution in the 
stomach. Its compounds exhibit certain general medical properties and effects which 
belong to the whole as a class; while each individual preparation is characterized by 
some peculiarity in its operation. In this place we shall consider the physiological 
action of mercury, and the principles by which its administration should be regu- 
lated; while its effects as modified in its different combinations will be noticed 
under the head of the several preparations. Of the modus operandi of mercury we 
know nothing, except that it possesses a peculiar alterative power over the vital fune- 
tions. This alterative power is sometimes exerted, without being attended with any 
other vital phenomenon than the removal of disease; while at other times it is ac- 
companied with certain obvious effects, such as a quickened circulation, a frequent 
jerking pulse, and increased activity of all the secretory functions, particularly those 
of the salivary glands and the liver. 

When mercury acts slowly as an alterative, there is not the least apparent dis- 
turbance of the circulation. When it operates decidedly and obviously, it is very 
prone to cause an immoderate flow of saliva, and produce the condition denominated 
ptyalism or salivation. Mercury has been detected in most of the solids and fluids 
of the body, including the blood. When in the blood it cannot be detected by the 
ordinary tests, on account of its intimate union with the organic matter of that 
liquid. To discover it, the blood must be subjected to destructive distillation. The 
liver is the organ which retains mercury the longest. It has been detected in that 
viscus, though absent in the lungs, heart, bile, and spinal marrow.* 

Mercury has been used in almost every disease, but too often with evil results. 
In functional derangement of the digestive organs, mercurials in minute doses often 
exert a salutary operation, subverting the morbid action, and that, too, by their slow, 
alterative effect, without affecting the mouth. In these cases. no decided disturb- 
ance of the vital functions takes place; but the alvine discharges, if clay-colored, 
are generally restored to their natural hue: whether the liver be torpid and ob- 
structed as in jaundice, or pouring out a redundancy of morbid bile as in meleena, 
the judicious use of mercury seems equally efficacious in unloading the viscus, or 
restoring its secretion to a healthy state. In chronic inflammation of the mucous 
and serous membranes, the alterative effects of mercury are sometimes attended with 
much benefit. In many of these cases effusion has taken place; and, under these 
circumstances, the mercury often proves useful, as well by promoting absorption as 
by removing the chronic inflammation on which the effusion depends. Hence, it 
is often given with advantage in chronic forms of meningitis, bronchitis, pleuritis, 
pneumonia, dysentery, rheumatism, etc., and in hydrocephalus, hydrothorax, ascites, 
and general dropsy. ; ‘tant 
_ Mercury may also be advantageously resorted to in certain states of febrile disease. 

In some forms of remittent and typhoid fever, a particular stage is marked by a 
parched tongue, torpor of the bowels, scanty urine, and dryness of the surface. 
* For a method of detecting mercury in the urine, see P. J. 7r., Aug, 1873, p. 145. 
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Here the very cautious employment of mercury is sometimes serviceable. It acts 
in such cases by increasing the secretions. 

In syphilitic affections, mercury, until of late years, was held to be indispensable. 
Of its mode of action in these affections we know nothing. Without entering into 
the question of the necessity of mercury in venereal complaints, we are free to admit 
that the discussion which has grown out of it has shown that this remedy has fre- 
quently been unnecessarily resorted to in syphilis. 

For inducing the specific effects of mercury on the constitution, blue pill or ealo- 
mel is generally resorted to. In order to procure what we have called the slow 
alterative effects of the metal, from half a grain to a grain (0°03 to 0-067 Gm.) of 
blue pill may be given in the twenty-four hours, or from a sixth to a fourth of a 
grain (0:01 to 0:016 Gm.) of calomel; or, if a gentle ptyalism be our object, two 
or three grains (0°13 or 0:20 Gm.) of the former, or a grain of the latter (0-067 
Gm.) two or three times a day. Where the bowels are peculiarly irritable, it is 
often necessary to introduce the metal by means of friction with mercurial oint- 
ment; and where a speedy effect is desired, the internal and external use of the 
remedy may be simultaneously resorted to. 

The first observable effects of mercury in inducing ptyalism are a coppery taste 
in the mouth, a slight soreness of the gums, and an unpleasant sensation in the 
sockets of the teeth, when the jaws are firmly closed: Shortly afterwards the gums 
begin to. swell, a line of whitish matter is seen along their edges, and the breath is 
infected with a peculiar and very disagreeable smell, called the mercurial fetor. 
The saliva at the same time begins to flow; and, if the affection proceed, the gums, 
tongue, throat, and face become much swollen ; ulcerations attack the lining mem- 
brane of the mouth and fauces; the jaws become excessively painful; the tongue 
is coated with a thick whitish fur; and the saliva flows in streams from the mouth. 
It occasionally happens that the affection of the mouth proceeds to a dangerous ex- 
tent, inducing extensive ulceration, gangrene, and even hemorrhage. The best 
remedies are astringent and detergent gargles, used weak at first, as the parts are 
extremely tender. In cases attended with swelling and protrusion of the tongue, 
the wash is best applied by injection, by means of a large syringe. We have found 
lead-water among the best applications in these cases; and dilute solutions of chlori- 
nated soda or of chlorinated lime, while they correct the fetor, will be found to 
exert a curative influence on the ulcerated surfaces. A wash of nitrate of silver, 
made by dissolving eight grains (0°52 Gm.) in a fluidounce (30 C.c.) of water, 
has also been used with benefit. As excessive ptyalism and its frequent attend- 
ants of severe inflammation and ulceration of the mouth and fauces are not at all 
essential to the remedial constitutional effects of mercury, it becomes desirable if 
possible to moderate or prevent them; and for this purpose it is believed that the 
simultaneous use of chlorate of potassium is very effective. (See WV. &., Jan. 1873, 
p. 217.) 

While the system is under the action of mercury, the blood is more watery than 
in health, less charged with albumen, fibrin, and red globules, and loaded with a 
fetid fatty matter. (Dr. S. Wright, quoted by Christison.) When drawn from a 
vein, it exhibits the same appearance as in inflammation. . 

In the foregoing observations, we have described the ordinary effects of mercury ; 
but occasionally, in peculiar constitutions, its operation is quite different, being pro- 
ductive of a dangerous disturbance of the vital functions. The late Mr. Pearson 
gave a detailed account of this occasional peculiarity in the operation of mercury, 
in his work on the venereal disease. The symptoms which characterize it are a 
small and frequent pulse, anxiety about the precordia, pale and contracted counte- 
nance, great nervous agitation, and alarming debility. Their appearance is the signal 
for discontinuing the mercury ; as a further perseverance with it might be attended 
with fatal consequences. Mercury also produces a peculiar eruption of the skin, 
which is described by writers under the various names of hydrargyria, eczema — 
mercuriale, and lepra mercurialis. 

Those who work in mercury, and are, therefore, exposed to its vapor, such as 
water-gilders, looking-glass silverers, and quicksilver miners, are injured seriously 
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in their health, and not unfrequently affected with shaking palsy, attended with 
vertigo and other cerebral disorders. The miners are often salivated. 

Many plants, exposed to the influence of the vapor spontaneously rising from 
mercury in confined air, perish in a few days; while, if sulphur be placed by the 
side of the metal, no effect of the kind is experienced. (Boussingault, Jowrn. de 
Pharm. et de Chim., Sept. 1867, p. 176.) A probable inference from this fact is, 
‘that workmen, necessarily exposed to the vapor of mercury, might be protected by 
the presence of sulphur in sufficient quantity. 

Mercury is sometimes given in the metallic state, in the quantity of a pound or 
two, in obstruction of the bowels, to act by its weight; but the practice is of doubt- 
ful advantage. 

Mercury is detected with great delicacy by Smithson’s process, which consists in 
the use of a plate of tin, lined with one of gold, in the form of a spiral. When 
immersed in a mercurial solution, this galvanic combination causes the precipitation of 
the mercury on the gold, which consequently contracts a white stain. In order tu be 
sure that the stain is caused by mercury, the metal must be volatilized in a small tube, 
so as to obtain acharacteristic globule. MM. Danger and Flandin have improved on 
Smithson’s process. (See Chem. Gaz., No. 61, p. 191.) A minute portion of any 
of the preparations of mercury, either in the solid state or in concentrated solution, 
being placed on a bright plate of copper, and a drop of a strong solution of iodide of 
potassium added, a silvery characteristic stain will immediately appear on the copper. 

Mercury is officinal :— 

I. In roe Merattic Stare. 7 
Hydrargyrum, U. S., Br.—Mercury. 
Emplastrum Ammoniaci cum Hydrargyro, U. S., Br.— Plaster of Am- 
moniac with Mercury. 
Emplastrum Hydrargyri, U. S., Br.—Plaster of Mercury. 
Hydrargyrum cum Creta, U. S., Br.—Mereury with Chalk. 
Massa Hydrargyri, U. S.; Pilula Hydrargyri, Br.— Mass of Mercury. 
Mercurial Pills. Blue Pills. 
Unguentum Hydrargyri, U. S., Br—Mercurial Ointment. 
Linimentum Hydrargyri, Br.—Liniment of Mercury. 
Suppositoria Hydrargyri, Br.—Mercurial Suppositories. 
Unguentum Hydrargyri Compositum, Br.— Compound Ointment 
of Mercury. 
1. Oxrp1zep. 
Hydrargyri Oxidum Rubrum, U.S., Br—Red Oxide of Mercury. Red 
Precipitate. 
Unguentum Hydrargyri Oxidi Rubri, U. S., Br.— Ointment of Red 
Oxide of Mercury. Red Precipitate Ointment. 
Hydrargyri Oxidum Flavum, U. S., Br.— Yellow Oxide of Mercury. 
Unguentum Hydrargyri Oxidi Flavi, U. Si— Ointment of Yellow Ox- 
ide of Mercury. 
Oleatum Hydrargyri, U. S— Oleate of Mercury. 
III. SuLpHURETTED. 
Hydrargyri Sulphidum Rubrum, U.S. — Red Sulphide of Mercury. 
Cinnabar. | 
IV. As Mercurovus CHLORIDE. | ; 
Hydrargyri Chloridum Mite, U. S.; Hydrargyri Subchloridum, Br.— 
| Mild Chloride of Mercury. Mercurous Chloride. Calomel. 
Lotio Hydrargyri Nigra, Br.—Black Mercurial Lotion. 4 
Pilulee Antimonii Composite, U7. S.; Pilula Hydrargyri Subchloridi 
Composita, Br.— Compound Pills of Antimony. Compound Pills 
of Calomel. Plummer’s Pills. ipa) 
Pilule Catharticee Composite, U. S— Compound Cathartic Pills. 
V. As Mercuric CHLORIDE. : ; 
Hydrargyri Chloridum Corrosivum, J. S.;, Hydrargyri Perchloridum, Br. 
— (Corrosive Chloride of Mercury. Corrosive Sublimate. 
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Hydrargyrum Ammoniatum, U. S., Br.—Ammoniated Mercury. White 
Precipitate. . 
Unguentum Hydrargyri Ammoniati, U. S., Br.— Ointment of Am- 
moniated Mercury. White Precipitate Ointment. 
Liquor Hydrargyri Perchloridi, Br.— Solution of Perchloride of Mer- 


cury. 
Lotio Hydrargyri Flava, Br.— Yellow Mercurial Lotion. 
VL Comsinep wirtu Iop1nE. 
Hydrargyri Iodidum Rubrum, U. S., Br.—Red Iodide of Mercury. 
Mercurie Lodide. 
Liquor Arsenii et Hydrargyri Iodidi, U. S—Wolution of Iodide of 
Arsenic and Mercury. Donovan's Solution. 
Unguentum Hydrargyri lodidi Rubri, Br.— Ointment of Red Iodide 
of Mercury. 
Hydrargyri Iodidum Viride, U. S., Br.—Green Iodide of Mercury. 
Mercurous Iodide. 
VII. ComBineD WITH CYANOGEN. 
Hydrargyri Cyanidum, U. S—Cyanide of Mercury. 
VIII. OxipIzZED AND COMBINED WITH ACIDs. 
Liquor Hydrargyri Nitratis, U. S.; Liquor Hydrargyri Nitratis Acidus, 
Br.—Solution of Nitrate of Mereury. Mercurie Nitrate. 
Unguentum Hydrargyri Nitratis, U. S., Br.— Ointment of Nitrate of 
Mercury. Citrine Ointment. 
Hydrargyri Sulphas, Br.—Sulphate of Mercury. Mereurie Sulphate. 
Hydrargyri Sulphas Flava, U. S— Yellow Sulphate of Mercury. Turpeth 
Mineral. Mercuric Oxysulphate. 


HYDRARGYRUM AMMONIATUM. U.S., Br. Ammoniated 
Mercury. [ White Precipitate. Mercurammonium Chloride. | 

NH, Hg Cl3 251°1. (HY-DRAR/GY-RUM AM-MO-NI-A’TUM.) NH3 Hge Cl; 251-1. 

Hydrargyri Precipitatum Album; Hydrargyri Ammonio-Chloridum. 

“ Corrosive Chloride of Mercury, ten parts [or one ounce av.]; Water of Ammo. 
nia, Distilled Water, each, a sufficient quantity. Dissolve the Corrosive Chloride 
of Mercury in two hundred parts [or twenty fluidounces] of warm Distilled Water ; 
filter the solution and allow it to cool. Pour the filtrate gradually, and constantly 
stirring, into fifteen parts [or one and a half fluidounces] of Water of Ammonia, 
taking care that the latter shall remain in slight excess. Collect the precipitate 
upon a filter, and when the liquid has drained from it as much as possible, wash 
it twice with a mixture of twenty parts [or two fluidounces] of Distilled Water and 
one part [or fifty minims] of Water of Ammonia. Finally, dry the precipitate, 
between sheets of bibulous paper, in a dark place, at a temperature not exceeding 
30? Ca (Sbgie cua. 

“Take of Perchloride of Mercury three ounces [avoirdupois]; Solution of Am- 
monia four fluidounces ; Distilled Water three pints [Imperial measure]. Dissolve 
the Perchloride of Mercury in the Water with the aid of a moderate heat ; mix the 
Solution with the Ammonia, constantly stirring; collect the precipitate on a filter, 
and wash it well with cold Distilled Water until the liquid which passes through 
ceases to give a precipitate when dropped into a solution of nitrate of silver acidu- 
lated with nitric acid. Lastly, dry the product at a temperature not exceeding 
PA bagel Vet i 

The Pharmacopeeias now agree in obtaining white precipitate by precipitating a 
solution of corrosive sublimate by ammonia. When ammonia, in slight excess, is 
added to a cold solution of corrosive sublimate, chloride of ammonium is formed in 
solution, and the white precipitate of the Pharmacopeias is thrown down. The 
precipitate is washed twice, according to the U.S. formula, according to the British, 
with greater precision, until they cease to give evidence of the presence of a chlo- 
ride by producing a precipitate with nitrate of silver acidulated with nitric acid. 
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The matter washed away is chloride of ammonium and the excess of ammonia em- 
ployed ; and hence the washings, agreeably to the directions of the British formula, 
are tested with an acid solution of nitrate of silver. The white precipitate forms 
according to the following reaction: HgCl, + 2NH,== NH,Cl + NH,HegCl. In 
other words, one molecule of corrosive sublimate reacts with two of ammonia, and 
yields one molecule of ammonium chloride and one of mercwr-ammonium chloride, 
or white precipitate. As the molecular weight of corrosive sublimate is 270°5, and 
of the ammonium needed 34, if water of ammonia be taken containing 10 per cent. 
of ammonia gas, the proportions would be 270-5 to 340. The Pharmacopeeia directs 
10 parts of sublimate to 15 of water of ammonia, A method of making white pre- 
cipitate, said to be employed by large manufacturers, substitutes chloride of ammo- 
nium and carbonate of sodium for ammonia. As the product contains less mercury 
than the officinal preparation, and is in commerce, it is important to be able to dis 
tinguish the two. According to Prof. Redwood, this can be done by heating, the 
officinal preparation volatilizing without fusing, the unauthorized, fusing before 
volatilizing; Prof. Attfield has, however, shown that fusibility does not necessarily 
indicate that the specimen contains only 65 per cent. of mercury, or infusibility 
demonstrate that it contains the officinal proportion of 793 per cent. The com- 
mercial variety differs somewhat from the present officinal preparation in composi- 
tion, its formula being N,H,HgCl, (or mercur-diammonium chloride). 

Properties. ‘“ White, pulverulent pieces, or a white powder, permanent in the 
air, odorless and tasteless, and insoluble in water or alcohol. At a temperature 
below a red heat the salt is decomposed without fusion, and at a red heat it is 
wholly volatilized. When heated with solution of potassa, the salt becomes yellow 
and evolves vapor of ammonia. It is completely soluble in a cold solution of hypo- 
sulphite of sodium, with evolution of ammonia; on heating this solution for a short 
time, it separates red mercuric sulphide, which, on protracted boiling, turns black. 
The salt should be soluble in hydrochloric acid without residue (mercurous salt), 
and without effervescence (carbonate). Its solution in acetic acid should not be 
rendered turbid by diluted sulphuric acid (lead).” U.S. 

Adulteration with white lead, chalk, or sulphate of calcium may be detected by 
exposing a sample to a strong red heat, when these impurities will remain. Should 
starch be mixed with it, a charred residue will be obtained on the application of heat. 
Lead or starch may be found by digesting it with acetic acid, and testing the acetic 
solution with the compound solution of iodine, which will give a yellow precipitate 
if lead, and a blue one if starch be present. The absence of mercurous oxide is 
shown by its not being blackened when rubbed with lime-water. Ammoniated 
mercury is used only as an external application. 

Mercur-diammonium chloride is said to produce an ointment more translucent 
and less beautifully white than the genuine, and more apt to become yellow on 
being kept. (Mr. J. Borland, P. J. Tr., Dec. 1867, p. 262.) _ 

Ammoniated mercury has been swallowed by mistake. It is highly poisonous, 
producing gastric pain, nausea, and purging. For an account of a recovery, after 
half a drachm was swallowed, see London Lancet, July 4, 1857. The remedies 
employed were an emetic of sulphate of zinc, and milk to allay the gastro-intestinal 
irritation. 


Of. Prep. Unguentum Hydrargyri Ammoniati. 


HYDRARGYRUM CUM CRETA. U.S. Mercury with Chalk. 
(HY-DRAR/GY-RUM CUM CRE'TA.) 

Mercure avec Ja Craie, Poudre de Mercure crayeux, F’.; Quecksilber mit Kreide, G. 

“ Mercury, thirty-eight parts; Sugar of Milk, in fine powder, twelve parts ; Pre- 
pared Chalk, fifty parts; Ether, Alcohol, each, a sufficient quantity, To make one 
hundred parts. Mix the Mercury, Sugar of Milk, and twelve parts of the Chalk in 
a suitable mortar; moisten the mass with a mixture of equal parts of Ether and Al- 
cohol, and triturate it briskly. Gradually add the remainder of the Chalk, dampen 
the powder occasionally with a mixture of Ether and Alcohol made in the same 
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proportions as before, and continue the trituration until globules of Mercury are no 
longer visible under a magnifying power of ten diameters, and the powder is of a 
uniform, gray color, and dry.” U.S. 

When mercury is triturated with certain dry and pulverulent substances, such as 
chalk or magnesia, it gradually loses its fluidity and metallic lustre, and becomes a 
blackish or dark gray powder. A similar change takes place when it is rubbed with 
viscid or greasy substances, such as honey or lard. The globules disappear, so as in 
some instances not to be visible even through a good Jens ; and the mercury is said 
to be extinguished. It was formerly thought that the metal was oxidized in the pro- 
cess. At present, the change is generally ascribed to the mechanical division of 
the metal, which in this state is supposed to be capable of acting on the system. 
There is good reason, however, to believe that in this, as in all the analogous prepa- 
rations of mercury, in which the metal is extinguished by trituration, a very small 
portion is converted into mercurous oxide, while by far the greater part remains in 
the metallic state. 

Mercury with chalk is a smooth grayish powder, insoluble in water. Globules of 
mercury can generally be seen in it with the aid of a microscope; as the metal can 
scarcely be completely extinguished with chalk alone by any length of trituration. 
Mr. Jacob Bell found that, by powerfully pressing it, a considerable quantity of metal 
was separated in the form of globules. Mr. Phillips states that the extinguishment 
of the mercury is greatly accelerated by the addition of a little water. Dr. Stewart, 
of Baltimore, proposed the following process, by which he stated that the preparation 
might be completed in a short time, so that no globules should be visible with a 
powerful lens. Three ounces of mercury and six ounces of resin are to be rubbed 
together for three hours; five ounces of chalk are to be added, and the trituration 
continued for an hour; the mixture is then to be heated with alcohol so as tu dissolve 
the resin; and the remaining powder is to be dried on bibulous paper, and well 
rubbed in a mortar. (A. J. P., xv. 162.) But Professor Procter showed that the 
preparation thus made contains mercuric oxide, and is, therefore, injuriously harsh 
in its operation. (Jdid., xxii. 113.) It is said that the precipitated black oxide is 
sometimes added with a view to save time in the trituration ; but this must be con- 
sidered as an adulteration, until it can be shown that the same oxide exists, in the 
same proportion, in the preparation made according to the officinal directions. Dr. 
Kid. Jenner Coxe, of New Orleans, found that the extinguishment of the mercury 
may be effected much more speedily than in the ordinary manner, by putting the 
ingredients into a quart bottle, to be well corked, and kept in constant agitation till 
the object is attained. A portion of the chalk may be thus shaken with the metal 
until no globules can be seen, and the process completed by trituration with the re- 
mainder of the chalk ina mortar. This mode of proceeding was suggested to Dr. 
Coxe by Mr. W. Hewson, of Augusta, Ga. ([bid., xxii. 317.) Dr. Squibb, hay- 
ing ascertained that the preparation cannot be satisfactorily made in this way on a 
large scale (Proc. A. P. A., 1858, p. 424), has invented a machine for accomplish- 
ing the same object, by which the requisite motion is imparted to the materials con- 
tained in two large bottles, and which is said to answer the purpose well. By means 
of this apparatus, Dr. Squibb prepares mercury with chalk on a large scale, mixing 
the materials in the officinal proportions, but aiding the extinguishment of the metal 
by adding about one-seventh of its weight of honey, and adding this to the chalk 
made into a paste with water and afterwards drying. (Jdid., 1859, p. 359.) It has 
been shown that the preparation thus made resists oxidation most effectually ; owing 
probably to the presence of saccharine matter. (J. P. Remington, A. J. P., Jan. 
1869.) W. E. Bibby (A. J. P., 1876, p. 269) recommends the rubbing of 3 
troyounces of mercury, 4 troyounces of prepared chalk, and 1 troyounce of sugar 
of milk together in a mortar into an impalpable powder and passing through a fine 
sieve. As found in commerce, mercury with chalk, instead of being the mild prepa- 
ration intended, sometimes acts very harshly, causing vomiting, gastric pains, ete. 
This has been ascribed to the presence ’of antimony or arsenic, which, however, 
must be rare; and the ordinary cause of the harshness is no doubt mercuric oxide, 
produced in minute proportion either during the trituration, or by the spontaneous 
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change which occurs with time ; mercurous oxide becoming mercuric oxide by the 
influence of light. The only sure method to guard against such results is to test 
the preparation carefully before dispensing it. (See A. J. P., 1878, p. 325.) If 
the mercury contained in it be volatilized by heat, and the remaining chalk be dis- 
solved by dilute acetic acid, the solution should not be colored by sulphuretted hydro- 
gen. ‘The presence of any probable metallic impurity may be detected in this way. 
To detect mercuric oxide, a portion of the powder may be treated with diluted hydro- 
chloric acid with a moderate heat, and the solution tested by stannous chloride 
which, if there be any mercuric oxide present, will cause a precipitation of metallic 
mercury as a black powder. 

Medical Properties and Uses. Mercury with chalk is a very mild mercurial, 
similar in its properties to the blue mass, but much weaker. It is sometimes used 
as an alterative, particularly in the complaints of children attended with deficient 
biliary secretion, indicated by white or clay-colored stools. The chalk is antacid, 
and, though in small quantity, may sometimes be a useful accompaniment of the 
mercury in diarrheea. Hight grains of the U.S. preparation contain about three 
grains of mercury. The dose is from five grains to half a drachm (0:33-1:95 Gm.) 
twice a day. Two or three grains (0:13-0:20 Gm.) is the dose for a child. It 
should not be given in pill with substances which become hard on keeping; as the 
contraction of the mass presses together the particles of mercury, which, in time, 
appear in globules in the interior of the pill. 


HYDRASTIS. U.S. Hydrastis. [Golden Seal.] 


(HY-DRAS’TIS. ) 


“The rhizome and rootlets of Hydrastis Canadensis. Linné. (Nat. Ord. Ra- 
nunculaceze.)” U.S. 


Rhizoma Hydrastis; Golden Seal, Yellow Root, Yellow Puccoon, Orange Root, Indian Dye, Indian 
Turmeric ; Racine d’Hydrastis de Canada, Fr.; Canadische Gelbwurzel, G. 


Gen. Ch. Calyx of three petalloid sepals, falling when the flower opens. Ovaries 
in a roundish ovoid head. Stigmas subsessile, dilated, flat, rounded at the apex. 
Carpels fleshy, one or two-seeded, cohering in a compound berry. 

Hydrastis Canadensis. Gray, Manual of Bot. p. 14; figured in Griffth’s Med. 
Bot. p. 82.— Yellow-root, Orange-root, Yellow Puccoon. This is a small, herbaceous, 
perennial plant, with a thick, fleshy, yellow rhizome, from which numerous long rad- 
ical fibres proceed, and an erect, simple, pubescent stem, from six inches to a foot in 
height. There are usually but two leaves, which are unequal, one sessile at the top 
of the stem, the other attached to it a short distance below by a thick roundish foot- 
stalk, causing the stem to appear as if bifurcate near the summit. The leaves are 
pubescent, roundish-cordate, with from three to seven, but generally five lobes, which 
are pointed and unequally serrate. A solitary flower stands upon a peduncle rising 
from the basis of the upper leaf. It is whitish, rose-colored, or purplish, without 
corolla, but with a colored calyx, the sepals of which closely resemble petals, and 
are very caducous, falling very soon after the flower has expanded. ‘The fruit is a 
globose, compound, red or purple berry, half an inch or more in diameter, composed 
of many minute granules, each containing one, or more rarely two seeds. The plant 
grows in moist, rich woodlands, in most parts of the United States, but abundantly 
in the North and West. The fruit bears a close resemblance to the raspberry, but is 
not edible. The root is the part used. The Indians employed it for staining and 
dyeing yellow, and it is said to imparta rich and permanent yellow, and with indigo 
a fine green to wool, silk, and cotton. | 
Properties. The fresh root is juicy and loses much of its weight in drying. 
The dried caudex is officinally described as “ about an inch and a half (4 cm.) long 
and a quarter of an inch (6 mm.) thick; oblique, with short branches, somewhat 
annulate and longitudinally wrinkled; externally yellowish gray; fracture short, 
waxy, bright reddish yellow, with a thickish bark, about ten narrow wood-wedges, 
broad medullary rays, and large pith. Rootlets thin, brittle, with a thick, yellow 
bark and subquadrangular, woody centre.” U.S. Many of the detached rootlets are 
mixed with the rhizomes in mass. The color of the rhizome, though yellow in the 
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recent root, becomes of a dark yellowish brown by age; that of the rootlets and the 
interior of the root is yellow, and of the powder still more so. The odor is strong, 
sweetish, and somewhat narcotic, the taste bitter and peculiar. The medicine imparts 
its virtues and coloring matters to water and alcohol. Examined by Mr. Alfred A. 
B. Durand, of Philadelphia, it was found to contain albumen, starch, fatty matter, 
resin, yellow coloring matter, sugar, lignin, and various salts. He also discovered a 
peculiar nitrogenous, crystallizable substance, for which he proposed the provisional 
name of hydrastin, until it should be determined whether it was, as he suspected, an 
alkaloid. (A. J. P., 1851, p. 112.) Since that time it has been ascertained that the 
claims of this principle to be considered as an alkaloid were just, and it has definitely 
taken the name of hydrastine, of which hydrastin and hydrastia are merely syno- 
nymes. It has also been determined that the root contains another alkaloid, to which 
it owes its yellow color, and which is probably identical with the yellow coloring mat- 
ter of Mr. Durand. Mr. F. Mahla first ascertained that this new alkaloid of 
hydrastis is berberine (Am. Journ. of Sci. and Arts, Jan. 1862, p. 43). For its 
mode of preparation and properties, see Berberis, Part II. It exists in large pro- 
portion in hydrastis, constituting, according to Perrins, nearly 4 per cent. There 
can be no doubt that this medicine owes much of its virtues to berberine. Fora 
valuable paper by Prof. J. U. Lloyd on the preparation of Salts of Berberine, see 
A. J. P., 1879, p. 11. A substance, obtained by the precipitation of an infusion 
of the root by hydrochloric acid, has been for some time known and used by the 
‘“‘ Hclectics,’ under the name of hydrastin; it consists of variable proportions of 
hydrastine, berberine, and resin (A. J. P., 1876, p. 386), and the reader must 
be cautious not to confound this substance with the alkaloid to which the name 
properly belongs. 

Hydrastine, which is the characteristic alkaloid, may be obtained by exhausting 
the powdered root as far as possible with water by percolation, adding hydrochloric 
acid to the infusion so as to precipitate the berberine in the form of hydrochlorate, 
and treating the mother-liquor with solution of ammonia in slight excess. The 
hydrastine is precipitated, in an impure state, and may be purified by repeated solu- 
tion in boiling alcohol, which deposits it in crystals on cooling. A little animal 
charcoal may be used towards the close of the process, in order to completely de- 
prive the crystals of color. To Mr. Mahla, of Chicago, and Mr. Perrins, of Lon- 
don, is due the credit of having fully investigated the properties of this alkaloid.* 
Hydrastine crystallizes in brilliant, four-sided prisms, which are white or colorless 
when pure, inodorous, and almost tasteless in consequence of their insolubility in 
the saliva, but become bitter and somewhat acrid in saline combination. It meltg 
at 135° C. (275° F.), is decomposed at a higher temperature, and is inflammable. 
It is nearly insoluble in water, but is readily dissolved by alcohol, ether, chloroform, 
and benzol. It has an alkaline reaction, and with the acids forms salts, most of 
which are readily soluble in water, and, according to Mr. Merrill, of Cincinnati, 
either uncrystallizable, or crystallizable with difficulty. The alkalies and tannic acid 
precipitate it from its saline solutions. With sulphuric acid and bichromate of 
potassium or red oxide of lead, it assumes a red color; but it differs from strychnine 
in exhibiting no tiat of blue or violet. Its composition is C,,H,,NO, (Mahia). Mr. 
Perrins obtained 1-5 per cent. of it from the root, and, having given five grains of 
it to a rabbit, without any other effect than a slight uneasiness which soon ceased, 
concluded justly that it was not poisonous. 

It is highly probable, from the odor of hydrastis, that, besides the two alkaloids 
here mentioned, it contains also an active volatile principle; but this has not yet been 
isolated. Mr. A. K. Hale, of Ann Arbor, Michigan, has ascertained that there is 
another alkaloid in hydrastis, somewhat resembling berberine, but quite distinct. 
To the neutral mother-liquor of hydrastine, he added water of ammonia in great 
excess, say 10 per cent., which caused a yellow precipitate, darker than berberine, 
and more soluble in water than this latter. Its alcoholic solution shows a neutral 
reaction ; it dissolves in cold nitric acid less readily than berberine; the solution 


* For a paper by Mr. Mahla, see Amer. Journ. of Sci. and Arts, July, 1863, p. 57, and for 
another by Mr, J. Dyson Perrins, of London, P. J. Tr., 1862, p. 546. 
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becomes red on heating. It dissolves in hot sulphuric acid with reddish brown 
color; is more easily soluble in cold potash solution than berberine, and gives with 
double potassium quicksilver iodide a slighter yellow precipitate. Mr. Hale did 
not name it, or determine its ultimate composition. (A. J. P., 1873, p. 248.) Mr. 
Hale’s results have since been confirmed by J. C. Burt (A. J. P., 1875, p. 481), 
who states that the yield of the third alkaloid is less than that of hydrastine or ber- 
berine, and by H. Lerchen (A. J. P., 1878, p. 470), who proposes the name of 
zanthopuccine for it. 

Medical Properties and Uses. Very diversified powers have been claimed for 
hydrastis. Thus, while all admit its tonic properties, it is considered by different 
practitioners as aperient, alterative in its influence on the mucous membranes, 
cholagogue, deobstruent in reference to the glands generally, diuretic, antiseptic, ete. 
It has been employed in dyspepsia and other affections requiring tonic treatment, 
in jaundice and other functional disorders of the liver, as a laxative in constipation 
and piles, and as an alterative in various diseases of the mucous membranes, as ca- 
tarrh, chronic enteritis, cystirrhoea, leucorrhoea, gonorrhea, etc., being used in the lat- 
ter complaints both internally and locally. By some it is used as one of the best sub- 
stitutes for quinine in intermittents. ‘The experiments of Rutherford confirm the 
belief that it influences the liver; for he found that on dogs the resinous extract 
known as hydrastine acts as an “ hepatic stimulant of moderate power and a feeble 
intestinal stimulant.” In the form of infusion, it has been used in the Western 
States as a topical application in ophthalmia ; and the Indians are said to employ it 
in the same manner in old ulcers of the legs. The notion of its efficacy in cancer, 
originating in a report which reached the late Professor Barton, that it was used in 
the cure of this complaint by the Cherokees, is probably altogether groundless. - Dr. 
U. E. Ewing, of Lexington, Ky., and Dr. D. M. McCann, of Martinsburg, Ohio, 
have recommended an infusion or decoction of the root as an injection in gonorrhea ; 
end in the second stage of the disease the remedy is often of marked value. Later 
in the affection it is best combined with sulphate of copper or zinc. The strength 
of the solution should vary from half a drachm to a drachm of the fluid extract to 
the pint of water. The fluid extract is an excellent preparation for internal ad- 
ministration. In regard to other forms of preparation, the root may be treated like 
columbo or gentian. The impure hydrochlorate of berberina, obtained as above 
mentioned from hydrastis, is‘used by the “ Eclectics,” under the name of hydrastin, 
in the dose of from three to five grains (0:20-0:33 Gm.). 

Of. Prep. Extractum Hydrastis Fluidum, U. S.; Tinctura Hydrastis, U. S. 


HYOSCYAMINZE SULPHAS. U.S. Sulphate of Hyoscyamine. 
(HY-0S-CY-A-MI/N& SUL/PHAS.) 

(Ci; Hos NO3)2. Hz SO13 676. C34 Ho3 NOs. HO, SO3; 338. 

“The neutral sulphate of an alkaloid prepared from Hyoscyamus.” U.S. 

Sulfate d’Hyoscyamine, /’r.; Hyoscyaminum Sulfuricum, Schwefelsaures Hyoscyamin, G. 

Although Brandes announced the existence of an alkaloid in the seeds of Hyos- 
cyamus niger, the process which he used to obtain it was not successful in other 
hands. The credit of first isolating the alkaloid hyoscyamine or hyoscyamia from 
the plant must be given to Geiger and Hesse, who obtained it as long ago as 1838. 
Hohn and Reichardt’s process, in which the seed is used as the source, 1s as follows. 
They treat hyoscyamus seed, first with ether to separate fatty matter, then with 
alcohol acidulated with a few drops of sulphuric acid, and afterwards distil the al- 
coholic solution. The watery residue is to be neutralized by soda, and the liquid 
precipitated by a solution of tannin. The precipitate having been placed on a por- 
celain plate to dry, is mixed while yet moist with an excess of lime, and then ex- 
hausted by strong alcohol. The alcoholic solution is treated with sulphuric acid, 
then with soda, and finally with ether, which dissolves the liberated hyoscyamine. 
By distilling off the ether a colorless oleaginous liquid is left, which at length 
concretes. (Journ. de Pharm., Mai, 1872, p. 385.) 

These investigators gave to hyoseyamine the formula C,,H,,NO,, but Ladenburg 
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has shown by a study of its decomposition products that it is isomeric with atropine, 
C,,H,,NO,. Ladenburg has made within the last few years what is the most com- 
plete study of atropine and hyoscyamine that we have, and has established their 
relations to each other in a clearer light. According to him (Ber. der Chem. Ges., 
xlii., pp. 251, 909, and 1549), Hyoscyamus contains two alkaloids, a crystalline one, 
to which the name of hyoscyamine is given, and which is the one hitherto studied 
under that name, and an amorphous one, which remains in the mother-liquor after 
the removal of the crystallizable alkaloid, and comes into commerce as a brown 
thickish syrup. It can be extracted by the formation of the gold salt, which is less 
soluble than hyoscyamine gold chloride. This alkaloid, for which he proposes the 
name hyoscine, and which has the same formula (C,,H,,NO,) as hyoscyamine, yields 
different decomposition products upon decomposition by baryta water. Hyoscya- 
mine treated with boiling baryta water assimilates a molecule of water and splits 
up into what were called hyoscinie acid, C,H,,O,, and hyoscine, O,H,,.NO, but which 
Ladenburg shows to be simply identical with the decomposition products of atropine, 
tropic acid and tropine. Hyoscine, on the other hand, yields tropic acid, C,H,,0,, 
and pseudotropine, C,H,,NO. Inasmuch as Ladenburg (Ber. der Chem. Ges., xii., 
p. 941) has succeeded in effecting the synthesis of atropine by the combination of 
tropic acid and tropine (the two decomposition products which are common to the 
two alkaloids atropine and hyoscyamine), we must look for the differences between 
these two, to physical and molecular sources rather than chemical. 

Hyoscyamine crystallizes in colorless, transparent, silky needles, is inodorous, of 
an acrid disagreeable taste, slightly soluble in water, very soluble in alcohol and 
ether, and volatilizable with little change if carefully distilled. It is quickly altered 
by contact with water and an alkali, and when heated with potassa or soda is com- 
pletely decomposed, with the disengagement of ammonia. It neutralizes the acids, 
forming crystallizable salts, and is precipitated by infusion of galls. The alkaloid 
and its salts are very poisonous; and the smallest quantity, introduced into the eye, 
produces dilatation of the pupil, which continues long. 

Hyoscine has been known in commerce as amorphous hyoscyamine. The best 
salts, according to Prof. Edlefsen, to prepare and dispense are the hydrobromate 
and hydriodate. 

Hydriodate of hyoscine crystallizes from water, in which it is only moderately 
soluble, in small, hemihedral prisms, which mostly have a slight yellowish color. 
Dried at 100° C. (212° F.), the salt had the composition: C,,H,,NO,.H1.4H,0. 

Hydrobromate of hyoscine is very easily soluble in water. It forms large color- 
less, transparent, and sharply defined crystals, sometimes of 1 to 2 cm. in length. 
They are rhombic, sphenoid, hemihedral prisms, which, when exposed in the desic- 
cator over sulphuric acid, lose three molecules (12-27 per cent.) of water. A fter- 
wards dried at 100° C. (212° F.) in vacuo, they yield nothing more. The com- 
position is C,,H,,NO,.HBr.3H,O, when dry ; when crystallized, the water amounts 
to 33H,O. (Ber. der Chem. Ges., 1881, p. 1870; N. R., 1882, p. 51.) 

Properties. The Pharmacopeeia describes the sulphate of hyoscyamine as “ small 
golden yellow, or yellowish white scales or crystals, or a yellowish white, amorphous 
powder, deliquescent on exposure to air, odorless, having a bitter and acrid taste, 
and a neutral reaction. Very soluble in water and in alcohol. When heated on 
platinum foil, the salt chars and is finally completely dissipated. An aqueous solu- 
tion of the salt is not precipitated by test-solution of platinic chloride. With 
chloride of gold it yields a precipitate, which, when recrystallized from boiling 
water acidulated with hydrochloric acid, is deposited, on cooling (without rendering 
the liquid turbid) in brilliant, lustrous, golden yellow scales (difference from atro- 
pine). The aqueous solution yields, with test-solution of chloride of barium, a 
white precipitate insoluble in hydrochloric acid.” U. S. The sulphate of hyoscya- 
mine has been selected as the most suitable salt for use, on account of its being 
more soluble than the alkaloid. 

Medical Properties. The medical properties of hyoscyamine sulphate are those 
of hyoscyamus; for which it has been to some extent substituted both by physi- 
ologists and clinicians, with very varying results, at least so far as the dose is con- 
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cerned, the variability being evidently connected with the question of purity. This 
is principally due to the use of the commercial amorphous hyoscyamine salt, which 
is not hyoscyamine but hyoscine, as stated above ; the white crystallized hyoscyamine 
sulphate is more expensive but much more reliable. It has been especially employed 
by alienists with asserted good results in quieting the restlessness of mania. When 
absolutely pure it probably is as active as atropine, but the commercial article is 
rarely entirely pure. The proper rule is to commence with the Jy of a grain (0-001 
Gm. ), and increase the dose until some effects are perceptible. 


HYOSCYAMUS. U.S., Br. Hyoscyamus. | Henbane.] 
(HY-QS-CY/A-MUS.) 

“The leaves of Hyoscyamus niger, Linné (Nat. Ord. Solanacez), collected 
from plants of the second year’s growth.” U.S. ‘The fresh leaves, with the branches 
to which they are attached, of Hyoscyamus niger, Linn.; also the leaves separated 
from the branches and carefully dried; gathered from wild, or cultivated British, 


biennial plants, when about two-thirds of the flowers are expanded.” Sr. 


Hyoscyami Folia, Br., U.S. 1870; Herba Hyoscyami; Feuilles de Jusquiame noir, /’r.; Bil- 
senkraut, G. 


Gen. Ch. Corolla funnel-form, obtuse. Stamens inclined. Capsules covered 
with a lid, two-celled. Willd. 

Hyoscyamus niger. Willd. Sp. Plant. i. 1010; Woodv. Med. Bot. p. 204, t. 76; 
Carson, Jllust. of Med. Bot. ii. 19, pl. 66. Henbane is usually a biennial plant, 
with a long, tapering, whitish, fleshy, somewhat branching root, not unlike that of 
parsley, for which it has been eaten by mistake, with poisonous effects. The stem, 
which rises in the second year, is erect, round, branching, from one to four feet high, 
and thickly furnished with leaves. These are large, oblong-ovate, deeply sinuated 
with pointed segments, undulated, soft to the touch, and at their base embrace the 
stem. The upper leaves are generally entire. Both the stem and leaves are hairy, 
viscid, and of a sea-green color. The flowers form long, one-sided, leafy spikes, 
which terminate the branches, and hang downwards. They are composed of a calyx 
with five pointed divisions, a funnel-shaped corolla, with five unequal, obtuse seg- 
ments at the border, five stamens inserted into the tube of the corolla, and a pistil 
with a blunt, round stigma. Their color is an obscure yellow, beautifully variegated 
with purple veins. The fruit is a globular two-celled capsule, covered with a lid, 
invested with the persistent calyx, and containing numerous small seeds, which are 
discharged by the horizontal separation of the lid. The whole plant has a rank 
offensive smell. 

H. niger is susceptible of considerable diversity of character, causing varicties 
which have by some been considered as distinct species. Thus, the plant is some- 
times annual, the stem simple, smaller, and less downy than in the biennial plant, 
the leaves shorter and less hairy and viscid, and the flowers often yellow without 
the purple streaks. It has been ascertained that much difference of medical prop- 
erties is connected with these diversities of character; and the British Pharmaco- 
poeia directs the biennial variety as the most efficient. 

The plant is found in the northern and eastern sections of the United States, oc- 
cupying waste grounds in the older settlements, particularly graveyards, old gardens, 
and the foundations of ruined houses. It grows in great abundance about Detroit, 
in Michigan. It is not, however, a native of this country, having been introduced 
from Europe. In Great Britain, and on the continent of Europe, it grows abun- 
dantly along the roads, around villages, amidst rubbish, and in uncultivated places. 
Both varieties were formerly cultivated in England, but at present the biennial is 
solely or chiefly grown. The annual plant flowers in July or August, the biennial 
in May or June. For an account of the cuitivation of the biennial variety of ZH. 
niger at Hitchen, Herts, England, see P. J. 77., Feb. 1860. i a 

H. albus, so named from the whiteness of its flowers, 1s used in France indis- 
criminately with the former species, with which it appears to be identical in medicinal 
properties. : 

All parts of Hyoscyamus niger are active. The leaves are officinally described 


» 
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as ‘‘ ovate, or ovate-oblong, sometimes ten inches (25 em.) long and four inches (10 
em.) broad; sinuate-toothed, the teeth large, oblong or triangular; grayish green, 
glandular, hairy ; midrib prominent ; odor heavy, narcotic ; taste bitter and somewhat 
acrid.” U.S. Much of the efficacy of henbane depends upon the time at which 
it is gathered. The leaves should be collected soon after the plant has flowered. In 
the biennial plant, those of the second year are preferred to those of the first. The 
latter, according to Dr. Houlton, are less clammy and fetid, yield less extractive, 
and are medicinally much less efficient. It is said that the plant is sometimes de- 
stroyed by severe winters in England, and that no leaves of the second year’s growth 
are obtainable. This is, perhaps, one of the causes of the great uncertainty of the 
medicine as found in commerce. The root also is said to be much more poisonous 
in the second year than in the first.* | 

Properties. The recent leaves have, when bruised, a strong, disagreeable, narcotic 
odor, somewhat like that of tobacco. Their taste is mucilaginous and very slightly 
acrid. When dried, they have little smell or taste. Thrown upon the fire, they 
burn with a crackling noise, as if they contained a nitrate, and at the same time 
emit a strong odor. Their virtues are completely extracted by diluted alcohol. 
The watery infusion is of a pale yellow color, insipid, with the narcotic odor of the 
plant. The leaves were analyzed by Lindbergsen, who obtained from them a nar- 
cotic principle. They contain a large proportion of nitrate of potassium; Mr. F. 
Mahla having obtained, as nearly as he could estimate from his experiments, 2 per 
cent. of that salt. (A. J. P., 1859, p. 402.) The seeds are very small, roundish, 
compressed, somewhat kidney-shaped, a little wrinkled, of a gray or yellowish gray 
color, of the odor of the plant, and an oleaginous, bitterish taste. Analyzed by 
Brandes, they yielded 24:2 per cent. of fixed oil, 1-4 of a solid fatty substance, traces 
of sugar, 1:2 of gum, 2:4 of bassorin, 1:5 of starch, 3-4 of a substance soluble in 
water, insoluble in alcohol, and precipitated by infusion of galls (phyteumacolla, 
Brandes), 4°5 of albumen, 26-0 of vegetable fibre, 24-1 of water, and 9-7 of salts, 
including the malate of an alkaloid called hyoscyamine or hyoscyamia. But the 
process employed by Brandes for separating this principle has not succeeded in other 
hands; and it is doubtful whether the substance obtained by him was really what he 
supposed it to be. Geiger and Hesse (1833) were the first to demonstrate the ex- 
istence of an alkaloid in hyoscyamus. Ladenburg has shown recently (1880) that 
there are two alkaloids in the plant—one crystallizable, hyoscyamine, and the 
other amorphous, hyoscine. (See Hyoscyamine Sulphas, p. 779.) 

From experiments made by Mr. Hirtz upon the relative medicinal power of ex- 
tracts from the seeds and from the leaves, he inferred that the former had ten times 
the strength of the latter. 

Henbane leaves yield, by destructive distillation, a very poisonous empyreumatie 
oil. 

Medical Properties and Uses. Hyoscyamus was known to the ancients, and 
was employed by some of the earlier modern practitioners, but had fallen into 
disuse, and was almost forgotgen, when Baron Stérck again introduced it into no- 
tice. By this physician and some of his successors it was prescribed in numerous 
diseases, and, if we may credit their testimony, with the happiest effects; but sub- 
sequent experience of its operation has been such as very much to narrow the ex- 
tent of its application. It is at present used almost exclusively to relieve pain, 
procure sleep, or quiet irregular nervous action; and is not supposed to exercise 
any specific curative influence over particular diseases. It is so similar in its 


* The several products of the henbane plants are placed by Mr. R. Usher (P. J. Tr., Aug. 1867) 
in the following order, as to efficiency: 1, the leaves of the biennial plant of the second year’s 
growth ; 2, the biennial plant of the first year; 3, the British annual henbane; 4, the German an- 
nual henbane, The last two, though most extensively used, are really nearly valueless, and should 
always be rejected. The British annual so nearly resembles the biennial of the second year, having 
flowers, that the two may be easily mistaken for one another; but a sufficient distinction is that 
the annual plant “ possesses no flavor or aroma.” Besides, the leaves are much shorter; and occa- 
sionally there is a pure primrose blossom, which never happens with the biennial, which is beauti- 
fully streaked. The bicnnial plant is so liable to the attacks of worms, that at one time little of 
the second year’s growth was collected, and the market was consequently supplied with a very 
inferior article. 
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action upon the system to belladonna, that with our present knowledge we are un- 
able to point out any physiological or therapeutic distinction between the two drugs. 
There are, however, some clinicians who believe that hyoscyamus is more of a hyp- 
notic than is belladonna. The symptoms of poisoning produced by the two drugs are 
- exactly similar ; excepting in that hyoscyamus is distinctly the feebler of the two, 
containing a smaller percentage of alkaloid. Hyoscyamus is chiefly used in neu- 
ralgic and spasmodic affections, rheumatism, gout, hysteria, and various pectoral dis- 
eases, as catarrh, pertussis, asthma, phthisis, etc. It is also much used in connection 
with griping cathartics, the disagreeable effects of which it is thought to counteract. 
In Europe, where the fresh leaves are readily obtained, it is often applied exter- 
nally in the shape of lotion, cataplasm, or fomentation, to allay pain and irritation, in 
scrofulous or cancerous ulcers, scirrhous, hemorrhoidal, or other painful tumors, gouty 
and rheumatic swellings, and nervous headache. The smoke of the leaves or seeds 
has also been used in toothache ; but the practice is deemed hazardous. For further 
details in regard to the therapeutic employment of hyoscyamus, and the diagnosis 
and treatment of its poisoning, the reader is referred to the article on belladonna. 

Henbane may be given in fluid or solid extract or in tincture. The dose of the 
leaves is from five to ten grains (0:33-0:65 Gm.), of the seeds somewhat smaller. 
The common extract, or inspissated juice of the fresh leaves (Haxtractum Hyoscyami, 
Br.), is exceedingly variable in its operation, being sometimes active, sometimes 
almost inert. ‘The usual dose is two or three grains (0:13-0:20 Gm.), repeated 
and gradually increased till its effects are obtained. The alcoholic extract, prepared 
from the recently dried leaves (Katractum Hyoscyami Alcoholicum, U.S.), is said 
to be more certain. The dose of this to begin with is one or two grains (0:065-0:13 
Gm.), which may be increased gradually to twenty or thirty grains (1:3-1:95 Gm.). 
An extract from the seeds would, no doubt, be much more efficacious. The dose of 
the tincture is one or two fluidrachms (3:75-7°'5 C.c.). 

Off. Prep. Abstractum Hyoscyami, U. S.; Extractum Hyoseyami Alcoholicum, 
U. S.; Extractum Hyoscyami Fluidum, U. S.; Tinctura Hyoscyami, 


ICHTHYOCOLLA. U.S. Isinglass. 
(I9H-THY-0-COL/LA.) 


“The swimming-bladder of Acipenser Huso, Linné, and of other species of Aci- 


penser (Class, Pisces; Order, Sturiones).” U.S. 
Calla Piscium, P.G.; Fish-glue; Ichthyocolle, Colle de Poisson, Fr.; Hausenblase, Fischleim, 
G.; Colla di Pesce, Jt.; Cola de Pescado, Sp. 


Isinglass is a gelatinous substance, prepared chiefly from the sounds or swimming 
bladders of fishes, especially those of different species of sturgeon. Though not re- 
tained in the British Pharmacopeeia, it still has a place in that of the United 
States, and is universally kept in the shops. In most fishes there is a membranous 
bag, placed in the anterior part of the abdomen, communicating frequently, though 
not always, by means of a duct, with the cesophagus or stomach, and containing 
usually a mixture of oxygen and nitrogen gases in various proportions. From the 
supposition that it was intended by its expansion or contraction to enable the fish 
to rise or sink in the water, it has been denominated swimming bladder. It is of 
different shape in different fishes, and consists of three coats, of which the two 
interior are thin and delicate, the outer tough and of a silvery whiteness. 

The Acipenser Huso, or beluga of the Russians, is particularly designated by the 
Pharmacopeeia as the species of sturgeon from which isinglass is procured ; but three 
others, the A. Ruthenus, or sterlet, A. stwrfo, or common sturgeon, and A. stellatus, 
or starred sturgeon, also furnish large quantities to commerce. All these fish inhabit 
the interior waters of Russia, especially the Volga and other streams which empty 
into the Caspian Sea. Immense numbers are annually taken, and consumed as food 
by the Russians. The air-bags are removed from the fish, and, having been split 
open and washed in water in order to separate the blood, fat, and adhering extrane- 
ous membranes, are spread out, and when sufficiently stiffened are formed into cylin- 
drical rolls, the ends of which are brought together and secured by pegs. The 
shape given to the roll is that of a staple, or more accurately that of a lyre, which 
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it firmly retains when dried. Thus prepared it is known in commerce by the name 
of staple isinglass, and is distinguished into the long and short staple. Sometimes 
the membranes are dried in a flat state, or simply folded, and then receive the name 
of leaf or book isinglass. The scraps or fragments of these varieties, with various 
other parts of the fish, are boiled in water, which dissolves the gelatin, and upon 
evaporation leaves it in a solid state. This is called cake isinglass, from the shape 
which it is made to assume. It is sometimes, however, in globular masses. Of these 
varieties, the long staple is said to be the best; but the finest book isinglass is not 
surpassed by any brought to this country. It is remarkable for its beautiful irides- 
cence by transmitted light. One hundred grains of this isinglass dissolve in ten 
ounces of water, forming a tremulous jelly when cold, and yield but two grains of 
insoluble residuum. That in cakes is brownish, of an unpleasant odor, and employed 
only in the arts. Inferior kinds, with the same commercial titles, are said to be 
prepared from the peritoneum and intestines of the fish. An inferior Russian prod- 
uct, known in English commerce by the name of Samovey isinglass, is procured, 
according to Pereira, from the Silurus Glanis. It comes, like the better kind, in 
the shape of leaf, book, and short staple. , 

Isinglass, little inferior to the Russian, is made in Iceland from the sounds of the 
cod and ling. It is said also to be prepared by the fishermen of Newfoundland. 
We receive from Brazil the air-bladders of a large fish, prepared by drying them in 
their distended state. They are oblong, tapering, and pointed at one end, bifid with 
the remains of their pneumatic duct at the other, and of a firm consistence. The 
Brazilian isinglass is inferior to the Russian. Considerable quantities have been 
manufactured in New England, as formerly supposed, from the intestines of the cod, 
and of other allied fishes. This sort is in the form of thin ribbons several feet in 
length, and from an inch and a half to two inches in width. One hundred grains 
dissolve almost entirely in water, leaving but two grains of insoluble membrane, and 
form a tremulous jelly when cold with eight ounces of water. It is, therefore, as 
pure and nearly as strong a gelatin as the Russian isinglass; but it retains a fishy 
taste and odor, which render it unfit for culinary or medicinal purposes. Isinglass 
of good quality has also been made in New York from the sounds of the weak-fish 
—Otolithus regalis of Cuvier (Storer, Rep. on Fishes of Mass., p. 33)—and per- 
haps of other fishes caught in the neighborhood. The sounds are dried whole, or 
merely split open, and vary much in size and texture, weighing from a drachm to an 
ounce. An article called “refined or transparent isinglass” is made by dissolving 
the New England isinglass in hot water, and spreading the solution to dry on oiled 
muslin. It is in very thin transparent plates, and is an excellent glue, but retains 
a strong fishy odor. A variety of Ichthyocolla, called India or China Isinglass, 
has been consumed largely in China from time immemorial, and became known to 
the Europeans of India about 1839. It is now found in the markets of London, 
where it is chiefly employed in clarifying beer. (Journ. de Pharm., Fév. 1870, p. 
153.) Itis the swimming bladder derived from two species of Polynemus, and from 
several other species of fish in the Indian waters. (Ibid., Janv. 1873, p. 77.) A 
preparation called Cooper's gelutin has been introduced as a substitute for isinglass 
in making jellies. It appears to be the dried froth of a solution of pure bone 
glue. 

Mr. C, T. Carney states that the New England isinglass is prepared, not as sup- 
posed from the intestines of fish, but from the sounds of the hake (Gadus merluc- 
cius), by the following process. Having been taken from the fish, split open, cleansed, 
and dried, they are soaked in water till sufficiently soft, then passed through rollers 
so as to form a large, homogeneous, dough-like sheet, which is cut into strips, and 
then again passed through rollers till reduced to a ribbon-like form. The pieces thus 
prepared are thoroughly dried, and folded into bundles. (Proc. A. P. A., 1857.) 

According to Dr. V. Griessmayer, the skin of the ray (Raja, a tribe of deep-sea 
fishes, with flat body and naked and often leather-like skin) has been much used 
recently, particularly in France, in place of isinglass, as clarifying agent in brewing. 
The skin of the thornback or rough ray (Faja clavata) is, according to Jericka, the 
best for this purpose. The clarifying mixture prepared from this is without color, 
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odor, or taste, and clears any turbid liquid within 12 hours, or at least within 3 days 
if the liquid is kept in a very cold place. This new clarifier is said to be much supe- 
rior to either Russian or American isinglass. (Dingler’s Pol. Journ., vol. 230, 335 ; 
N. R., Feb. 1879.) 

Isinglass is sometimes kept in the shops cut into fine shreds, and is thus more 
easily acted on by boiling water. 

Properties. In its purest form it is “in separate sheets, sometimes rolled, of a 
horny or pearly appearance; whitish or yellowish, semi-transparent, iridescent, in- 
odorous, insipid ; almost entirely soluble in boiling water and in boiling diluted alco- 
hol. The solution in 24 parts of boiling water forms, on cooling, a transparent 
jelly.” U.S. The inferior kinds are yellowish and more opaque. In cold water it 
softens, swells up, and becomes opalescent. Boiling water entirely dissolves it, with 
the exception of a minute proportion of impurities, amounting, according to Mr. 
Hatchet, to less than 2 per cent. The solution on cooling assumes the form of a 
jelly, which consists of pure gelatin and water. Isinglass is in fact the purest form 
of gelatin with which we are acquainted, and may be used whenever this principle 
is required as a test. It is insoluble in alcohol, but is dissolved readily by most of 
the diluted acids, and by alkaline solutions. It has a strong affinity for tannin, 
with which it forms an insoluble compound. Boiled with sulphuric acid, it is con- 
verted into a peculiar substance, called glycocoll or sugar of gelatin, which is in 
reality amido-acetic acid C,H,(NH,)O,. Its aqueous solution speedily putrefies. 
(See Glue, Part IT.) 

An ingenious adulteration of isinglass has been practised in London, apparently 
by rolling a layer of gelatin between two layers of the genuine substance. This may 
be detected by the disagreeable odor and taste of the adulterated drug, and the 
effects of water upon it. Genuine isinglass, cut into shreds and treated with water, 
becomes opalescent and more opaque than before; while the shreds, though they 
soften and swell, remain unbroken, and, when examined by the microscope, are seen 
to be decidedly fibrous. Gelatin, on the contrary, when similarly treated, becomes 
more trapsparent than before ; the shreds are disintegrated, and the structure appears 
amorphous under the microscope. In the adulterated article, both these characters 
are presented in layers more or less distinct. (P. J. Tr., ix. 505.) 

_ A false isinglass has been imported into England from Para, in Brazil, consisting 
of the dried ovary of a large fish. It has somewhat the form of a bunch of grapes, 
consisting of ovoid or roundish masses, attached by a footstalk to a central axis. It 
is not gelatinous, and is unfit for the purposes to which isinglass is applied. (See 
A, J. P., xxv. 144.)* 

Medical Properties and Uses. Isinglass has no peculiar medical properties. 
It may be given internally, in the form of jelly, as a slightly nutritious article of 
diet ; but it has no advantage over the jelly made from calves-feet. Three drachms 
impart sufficient consistency to a pint of water. It is employed for clarifying 
liquors, and imparting lustre to various woven fabrics. Added in small quantities to 
vegetable jellies, it gives them a tremulous appearance, which they want when un- 
mixed. Asa test of tannin it is used in solution, in the proportion of a drachm to 
ten fluidounces of distilled water. It forms the basis of the Lnglish court- plaster. 

Of. Prep. Emplastrum Ichthyocollee. 

® Japanese Isinglass. Two forms of this substance are described by Mr. Hanbury, one in irreg- 
larly four-sided sticks, about eleven inches long, very light and porous, the other in long shrivelled 
strips about one-eighth of an inch thick. It is translucent, yellowish white, without smell or taste, 
insoluble in cold water, but swelling up and softening under its influence, and dissolved in great 
measure by boiling water, with which it gelatinizes on cooling. The peculiarities of this substance 
are owing to a principle denominated gelose by Payen, which resembles gelatin in its gelatinizing 
property, but differs in its chemical relations, and is probably peculiar. It resembles the carra- 
geenin of Irish moss, but has a greater gelatinizing power. The jelly formed by dissolving it in 
boiling water, and allowing tho solution to cool, requires a higher temperature to liquefy it than 
gelatin jelly, and does not melt in the mouth. Gelose differs from gelatin in not being precipi- 
tated by tannic acid, and from rice jelly in not being rendered blue by iodine. Japan isinglass is 
used for the same purposes as that of animal origin. It is derived, according to Mr. Hanbury, 
from different species of various genera of sea-weed, and especially Gelidium corueum. (See A. J. 


P., 1860, p. 354.) The term Agar Agar, in the East Indies, is applied to several sea-weeds pre- 
pared for food. (See Proc. A. P. A,, xxvi. 173; P. J. Tr., xi. 137.) 
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IGNATIA. U.S. Ignatia.. [Bean of Saint Ignatius. | 
(iG-NA/TI-A—ig-na/she-a.) 

“The seed of Strychnos Ignatii. Bergius. (Mat. Ord. Loganiacez.)’” U.S. 

Semen Ignatiew, Faba Ignatii, Faba Sancti Ignatii, Zat.; Féve igasurique, Féve de Saint Ignace, 
Fr.; Ignatiusbohne, Bittere Fiebernuss, Ignazbohnen, G@.; Fava di Santo Ignazio, /t.; Haba de 
Santo Ignacio, Sp. 

Strycunos. See Nux Vomica. 

Strychnos Ignatia. Lindley, Flor. Med. 530.—Jgnatia amara. Linn. Suppl. 
This species of Strychnos is a tree of middling size, with numerous long, cylindri- 
cal, glabrous, vine-like branches, which bear opposite, nearly sessile, oval, pointed, 
entire, and very smooth leaves. The flowers are long, nodding, white, tubular, 
fragrant, and arranged in short, axillary racemes. The fruit is of the size and shape 
of a pear, with a smooth, whitish, ligneous rind, enclosing about twenty seeds, im- 
bedded in a dry medullary matter, and lying one upon the other. The seeds are 
the part used. The tree is a native of the Philippine Islands, where the seeds were 
highly esteemed as a medicine, and, having attracted the attention of the Jesuits, 
were honored with the name of their founder. 

Properties. The seeds are about an inch long, rather less in breadth, still less 
in thickness, convex.on one side, obscurely angular, with two, three, or four faces 
on the other, and marked at one end with a small depression indicating their point 
of attachment. They are externally of a pale brown color, apparently smooth, but 
covered in fact with a short down or efflorescence, which may be removed by scrap- 
ing them with a knife. They are somewhat translucent, and their substance is very 
hard and horny. ‘They have no smell, but an excessively bitter taste. They are. 
officinally described as ‘‘ about an inch and a fifth (3 em.) long, oblong or ovate, 
irregularly angular, dull brownish or blackish, very hard, horny; fracture granular, 
irregular ; the albumen somewhat translucent, enclosing an irregular cavity with an 
oblong embryo; inodorous; very bitter.” U.S. To Pelletier and Caventou they 
yielded the same constituents as nux vomica, and, among them, 1°2 per cent. of 
strychnine, and 0°5 per cent. of brucine. Analyzed by Mr. J. M. Caldwell, they 
were found to contain the two alkaloids, strychnine and brucine, combined with 
igasuric acid, and, besides these, a volatile principle, extractive, gum, resin, color- 
ing matter, fixed oil, and bassorin, but no starch or albumen. (A. J. P., 1857, p. 
298.) Fliickiger, on the other hand, found 1-78 per cent. of nitrogen, correspond- 
ing to about 10 per cent. of albuminoid matter. (Pharmacographia, p. 433.) In 
consequence of the relatively larger proportion of strychnine which they yield, 
they have been used instead of nux vomica, in the preparation of that alkaloid, 
when their cost. would permit of the substitution, but the nux vomica bean has 
been imported in such large quantities, and is now so low in price, that the ignatia 
bean is rarely used for this purpose. 

Medical Properties and Uses, MM. Magendie and Delile proved that ignatia 
acts on the human system in the same manner as nux vomica, and modern research 
has confirmed this, only showing that the preparations of ignatia are stronger than 
those of nux vomica. The two medicines are used for precisely similar purposes. 
(See Nua Vomica.) The dose of the officinal extract is from a half grain to a 
grain (0:03-0-065 Gm.) in pill three times a day. A tincture may also be used. 
Prof. Procter has given a formula for its preparation.* 


Of. Prep. Abstractum Ignatie, U. S.; Tinctura Ignatise, U.S. 
ILLICIUM. U.S. Illicium. [Star-Anise.] 


(IL-LI/CI-UM—il-lish!e-im.) 
“The fruit of Ilicium anisatum. Loureiro. (Nat. Ord. Magnoliacex.)” U.S. 
Gen. Ch. Flowers hermaphrodite or rarely polygamously dicecious. Sepals two 


* Powder four troyounces of the beans coarsely by grinding, or in a mortar, add two fluidounces 
of water to the powder in a bottle, and heat by a water-hath until it swells. up; then pour on it 
half a pint of alcohol, and, having continued the heat for three hours, put the whole into a perco- 
lator, and displace with alcohol until a pint of tincture is obtained. Or half an ounce of the ex- 
‘tract may be dissolved, in a pint of alcohol. The commencing dose, corresponding with that above 
stated of the extract, would be about sixteen minims (1 C.c.). (See Zinctura Ignatie.) | | 
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to three imbricate. Curpels in a verticillate simple series or single, compressed 
dehiscent by their superior margin. 

This genus inhabits Asia and America. Many of its species are possessed of 
aromatic properties. J. Floridanum, a small evergreen tree or shrub with oblone- 
lanceolate, acuminate leaves, which grows westward from Florida along the coast 
bounding the Gulf of Mexico, has its bark, leaves, and probably also seed vessels, 
endowed with a spicy odor and taste, analogous to those of anise, and might, perhaps, 
be substituted for the [dlicium anisatum, or star-aniseed. Another species, J. par- 
viflorum, a shrub found by Michaux in the hilly regions of Georgia and Carolina, 
has a flavor closely resembling that of sassafras root. 

The L. religiosum, or Shikimi, of India, is very poisonous, causing vomiting, 
epileptiform convulsions, with dilated pupil and exceedingly cyanosed countenance.* 
The accompanying cuts portray the differences in the capsules of several allied 
species. 





Illicium Griffithii. 


Illicium magus. 


Properties. “The fruit is pedunculate, and consists of eight stellately arranged 
carpels, which are boat-shaped, about half an inch (12 mm.) long, rather woody, 
wrinkled, straight-beaked, brown, dehiscent on the upper suture, internally red- 


* The following table gives the distinctive characters which, according to Mr. J. F. Eykman, 
distinguish the oil of Jllictum religiosum from allied oils. (P. J. Tr., xi. 1048.) 


Oleum Foeniculi. Ol. Illicii Anisati. 


LN ee eee 


Constituents ...... 


Melting Point ... 


Specific Gravity.. 
Molecular Rota- 
tion. 

Alcoholic Hydro- 
chloric Acid. 


Chloral Reagent 


Ammoniacal Sil- 
ver Solution. 
Hager’s Reaction 


10 drops of oil, 
with 60 drops of 
etherand about 
0150 gramme 
of sodium. 


SS ct te 





Ol. Anisi Vulgaris. 


Chiefiy solid and li- 
quid anethol. 


46° to 18° C, 


About 0°903. 
0° to +0°5°, 


Colorless, afterwards 
reddish, then pale 
red. 

Colorless, afterwards 
yellow and brown- 
ish. 

In 24 hours no re- 
duction. 

In alcohol, a portion 
of the sulphuric 
acid and oil mix- 
ture remains un- 
dissolved as a thick 
mass adhering to 
the sides of the 
tube. 

Colorless; after 4 
hours the mixture 
nearly colorless; 
deposit yellowish 
white. 


Small quantity of 
terpene’ boiling at 
190° C., and liquid 
and solid anethol. 


—2° to +18° C, 


0°94 to 0°998. 
+13° to +19°6° 


Colorless. 


Colorless, then beau- 
tiful red. 


Like ol. anisi vul- 
garis. 

Mixture of oil, sul- 
phuric acid and 
alcohol is perfectly 
clear, 
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Chiefly solid and li- 
quid anethol. 


About 0° C. 


0°978. 
0° to —0°4.° 


Colorless. 


Colorless, then beau- 
tiful red. 


Like ol. anisi vul- 
garis. 

Like ol. anisi vul- 
garis, 


Colorless; after 4 
hours liquid and 
deposit yellow. 


Ol. Ilicii Religiosi, 


Rather much of a 
terpene boiling at 
173° to 176° C.; li- 
quid anethol boil- 
ing at 232° to 
VRB Op 

Not solid when 
cooled 20° OC, 

1-006. 

—8'6°, 


Colorless, afterwards 
blue. 


Colorless, afterwards 
dirty brown yellow. 


Reduction in a few 
hours. 

Mixture is nearly 
clear; separation 
of a little reddish 
white deposit. ° 


Colorless; quickly 
bluish; after 4 
hours liquid pale 
yellow, deposit 
yellow. 
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brown, glossy, and with a single, flattish, oval, glossy, brown-yellow seed; odor 

anise-like; taste of the carpels sweet and aromatic, and of the seeds oily. Star- 

anise should not be confounded with the very similar but poisonous fruit of [dictum 

religiosum, Siebold, the carpels of which are more woody, shrivelled, and have a 

thin, mostly curved beak, a faint clove-like odor, and an unpleasant taste.” U.S. 
Star-anise is used principally as a source of oil of anise. 


, 


INFUSA. U.S. Infusions. 
(IN-FU'SA.) 

Tisanes, Infusions, F’.; Infusionen, Aufgiisse, G. 

These are aqueous solutions obtained by treating with water, without the aid of 
ebullition, vegetable products only partially soluble in that liquid. The water em- 
ployed may be hot or cold, according to the objects to be accomplished. Infusions 
are generally prepared by pouring boiling water upon the vegetable substance, and 
macerating in a tightly closed vessel till the liquid cools. The soluble principles are 
thus extracted more rapidly, and, as a.general rule, in a larger proportion than at a 
lower temperature. Some substances, moreover, are dissolved in this manner, which 
are nearly or quite insoluble in cold water. A prolonged application of heat is in 
some instances desirable; and this may be effected by placing the vessel near the 
fire. Cold water is preferred when the active principle is highly volatile, when it 
is injured by heat, or when any substance of difficult solubility at a low temperature 
exists in the vegetable, which it is desirable to avoid in the infusion. A longer 
continuance of the maceration is necessary in this case; and, in warm weather, 
there is sometimes danger that spontaneous decomposition may commence before 
the process is completed. When a strong infusion is required, the process of per- 
colation may be advantageously resorted to. The water employed should be free 
from saline impurities, which frequently produce precipitates and render the in- 
fusion turbid. Fresh river, rain, or distilled water is usually preferable to that of . 
pumps or springs. 

The substance to be acted on should be sliced or bruised, or in the state of pow. 
der; but, unless when percolation is employed, this last condition is seldom requisite, 
and is always inconvenient, as it requires that the infusion should be filtered through 
paper in order completely to separate the undissolved portion. In other cases, it is 
sufficient to strain through fine linen or muslin. When percolation is resorted to, 
the substance should be more or less finely powdered. The United States Pharma- 
copeeia furnishes a general formula for infusions, which is as follows. 


“An ordinary infusion, the strength of which is not directed by the physician, 
nor specified by the Pharmacopeeia, shall be prepared by the following formula. 


“Take of | 
The Substance, coarsely comminuted, ten parts [or one ounce av.]; 
Boiling Water, one hundred parts [or ten fluidounces] ; 

Water, a sufficient quantity, 


To make one hundred parts [or ten fluidounces}. 


‘ Put the substance into a suitable vessel, provided with a cover, pour upon it 
the Boiling Water, cover the vessel tightly, and let it stand two hours. Then 
strain, and pass enough Water through the strainer to make the Infusion weigh 
one hundred parts [or measure ten fluidounces]. | 

‘Caution. The strength of infusions of energetic or powerful substances should - 
be specially prescribed by the physician.” U. 8. 


Infusions are usually prepared in glazed earthenware or porcelain vessels fitted with 
covers. Mr. Brande suggests the use of ‘clean metallic vessels, which, when finely 
polished, retain the heat for a longer time; but they are also more liable to chemical 
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alteration, and may sometimes injuriously affect the preparation. Vessels of block- 
tin are generally well adapted for the purpose.* 


As infusions do not keep well, especially in warm weather, they should be made 
_ extemporaneously and in small quantities. In this country they are usually pre- 

pared in families, and the propriety of their introduction into the Pharmacopeeia 
has been doubted ; but it is desirable to have certain fixed standards for the recu- 
lation of the medical practitioner ; and it is sometimes convenient to direct infusions 
from the apothecary, for whose guidance officinal formulas are necessary. Physicians 
would, indeed, find an advantage in more frequently directing them to be prepared 
by the pharmacist, instead of leaving their preparation to the carelessness or want 
of skill of attendants upon the sick. Infusions may be kept during hot weather, 
and for many months, by straining them while hot, and pouring them at once into 
bottles provided with accurately ground stoppers. The bottle must be full, the 
stopper being made to displace its bulk of the fluid. A common bottle with a cork 
stopper may be used, if the softened corks be forced into the full bottle, tied down 
and at once dipped into hot sealing wax. The hotter the liquid and freer from air, 
the better will the infusion keep. Prof. Almén (Upsala, Sweden) has proposed a 
very efficient method of preserving infusions. (A. J. P., April, 1875.) It is as 
follows. ‘The infusion or decoction is heated for some time in a water-bath at 100° 
C. (212° F.), and the bottle then fitted with a tight cork, through which a glass 
tube passes, lightly filled with cotton wool. The cork has a second opening, through 
which a glass tube passes nearly to the bottom of the bottle; this tube is bent at a 


* Alsop’s Infusion Jar. This presents a very neat and effectual method of making the hot infu- 
sions. It consists of an earthenware mug, represented in the marginal figure, with a spout (d) 
proceeding from the bottom, and placed closely to the 
side of the vessel to prevent fracture ; a perforated plate 
or diaphragm (6), supported on a ledge (c), at about 
one-quarter or one-third of the height of the vessel from 
the top; and a lid (a), which may be fastened on by a 
étring through holes (f/f). The material to be submitted 
fo infusion is placed on the perforated plate, and the 
hot water poured in so as to cover it, the vessel having 
been previously warmed so as not to chill the liquid. 
As the water becomes impregnated, it acquires an in- 
creased specific gravity, and sinks to the bottom, its 
place being supplied by the unsaturated portion; and 
this circulation goes on until the whole of the soluble 
matter isextracted. In order to maintain a due warmth, 
the vessel may be placed upon a stove or an iron plate 
near the fire. The advantage of the process is that the 
material is subjected to the solvent power of the least 
impregnated portion of the menstruum. Such jars may 
now be hadin Philadelphia. In order that the vessel 
may be adapted for the preparation of different quanti- 
ties of infusions, it would be an advantage to have ledges 
arranged within, at different heights, so that the dia- 
phragm may be supported at any desirable point. The 
surface of the liquid (e) should of course always be 
above the medicinal substance placed upon the dia- 
phragm. (See A. J. P., viii. 89.) Pe : 

Squire’s Infusion Mug. Mr. Squire, of London, has modified this jar by adding a colander of , 
queensware, which is closely covered with a lid, and descends into the jar so as to form a dia- 

hragm for the support of the substance to be infused. 
It has the advantage that the material, after having 
been exhausted, may be lifted out without disturbing 
the infusion. In the margin is a figure of the mug. It 
is made of queensware, of the capacity of two pints, 
into which a thimble-shaped colander descends to some- 
what less than half its depth, supported on the rim of 
the mug by a projecting ledge, with a carefully fitted 
cover, which closes the whole. The substance to be sub- 
mitted to infusion is introduced into the colander either 
before or after it has been fitted to the mug; the water, 
hot or cold, as the case may be, is then poured in so as 
to fill the lower vessel, and cover the riage in a 
upper; and, the cover having been applied, the vesse h J , 
Ie het aside for the length of ane betalbed! The colander is then to be lifted out, and the infusion 
is ready for use. For preparing small quantities of infusion, a half pint for example, the mug 
must be made of a smaller size. 








» 
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sharp angle and has fitted to it a piece of india-rubber tubing, to which a pinch- 
cock is attached, by means of which the contents may be drawn, as wanted. By 
making very concentrated infusions, as suggested by Mr. Donovan, with a mixture 
of three parts of water and one of alcohol, they may be long kept, and when used 
can be diluted with water to the proper strength. Thus, if made four times as 
strong as the officinal infusion, they may be diluted with three measures of water. 
The proportion of alcohol would thus be very small; but it might still be medically 
injurious; and infusions should not be prepared in this way unless with the cogni- 
zance of the prescriber. 

Mr. Battley, of London, has introduced a set of preparations, which ‘he calls in- 
spissated infusions, the advantages of which are that the virtues are extracted by 
cold water, are not injured by heat used in the evaporation, are in a concentrated 
state, and are not impaired by time. To prepare them he macerates the material, 
coarsely powdered, bruised, or finely sliced, in twice its weight of cold distilled water, 
pressing the solid matter into the liquid repeatedly by a rammer or the hand; then 
allows the liquid to drain out, or expresses it in the case of highly absorbent sub- 
stances ; and repeats the process, with an amount of water equal to that which has 
been separated, until the strength is exhausted. Tour or six hours of maceration 
are usually sufficient. The infusion is then to be concentrated by evaporation at a 
temperature not exceeding 71:1° C. (160° F.) to the sp. gr. 1-200, and as much al- 
cohol is to be added as will make its sp. gr. 1:100. ‘These preparations are very 
analogous to the fluid extracts already treated of. As a general rule, it would prob- 
ably be preferable to prepare the infusion by the process of percolation. The inspis- 
sated infusions must be diluted when administered. The presence of alcohol, though 
in small quantity, would sometimes be aserious objection. (P. J. Tr., x. 129.) 

As we have already treated of the chemical relations and medical properties of 
the substances used in infusion, it would be useless repetition to enlarge upon these 
points in the following details. We shall.touch upon them only in cases of peculiar 
interest, or where changes requiring particular notice may grow out of the nature 
of the process. 

The former officinal preparations of this class, omitted in the present U. 8S. Phar- 
macopeeia, are the infusions of Angustura, Chamomile, Buchu, Columbo, Capsicum, 
Cloves, Cascarilla, Catechu, Red Cinchona, Thoroughwort, Compound Gentian, 
Hops, Juniper, Rhatany, Compound Flaxseed, Pareira Brava, Tar, Quassia, Rhu- 
barb, Compound Rose, Sage, Senna, Serpentaria, Spigelia, Tobacco, Dandelion, 
Valerian, Ginger. 


INFUSUM ANTHEMIDIS, Br. Infusion of Chamomile. 
(IN-FU/sUM AN-THEM’T-DIS.) 

Infusum Chamomillz Romane ; Tisane de Chamomille romaine, Fr.; Rémisch-Kamillenthee, G. 

“Take of Chamomile Flowers half an ounce [avoirdupois]; Boiling Distilled 
Water ten fluidounces. Infuse in a covered vessel, for fifteen minutes, and strain.” 
Yoye 

As this preparation has been dismissed from the U.S. Pharmacopoeia, it must now. 
be made according to the general formula (see page 788), unless otherwise directed ; if 
so made, it will be three times the strength of that of the Pharm. 1870. Under 
these circumstances the British preparation is to be preferred; even this is suffi- 
ciently concentrated to be quite unpalatable to most patients, 

The infusion of chamomile has the odor and taste of the flowers. It affords pre- . 
cipitates with gelatin, yellow Peruvian bark, sulphate of iron, tincture of chloride of 
iron, nitrate of silver, corrosive chloride of mercury, and the acetates of lead. Asa 
tonic it is given cold, in the dose of one or two fluidounces (30-60 C.c.) several times 
aday. ‘To assist the operation of emetic medicines it should be administered in 
the tepid state, and in large draughts. The infusion prepared by maceration in ecld 
water is more grateful to the palate and stomach than that made with boiling water, 
but is less efficient as an emetic. 
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INFUSUM AURANTII. Br. Infusion of Orange Peel. 
(IN-FU'sUM AU-RAN/TI-I—aw-ran'she-i,) 
Tisane d’Ecoree d’Orange, #’r.; Pomeranzenschalen-Aufguss, G. 
“Take of Bitter Orange Peel, cut small, half an ounce [avoirdupois]; Boiling 
Distilled Water ten jluidounces. Infuse in a covered vessel, for fifteen minutes. 
and strain.” Br. ; 


This infusion is given as a grateful stomachic, in the dose of two or three fluid- 
ounces (60 or 90 C.c.). 3 


INFUSUM AURANTIT COMPOSITUM. Br. Compound Infusion 
of Orange Peel. 
(IN-FU'sUM AU-RAN'TI-I CQM-POg'I-TUM.) 
Tisane d’Hcorce d’Orange composée, #’r.; Pomeranzen- und Citronenschalen-Aufguss, G. 
“Take of Bitter Orange Peel, cut small, one quarter of an ounce [avoirdupois] ; 
Fresh Lemon Peel, cut small, sixty grains ; Cloves, bruised, thirty grains ; Boiling 
Distilled Water ten fluidounces [Imperial measure]. Infuse in a covered vessel for 


a quarter of an hour and strain.” Br. A grateful stomachic in the dose of one or 
two fluidounces (30 or 60 C.c.). 


INFUSUM BRAYERZ. U.S. Infusion of Brayera. 
(IN-FU'sUM BRAY-E/R2®.) 

Tisane de Cousso, F’r.; Kossotrank, @. 

“ Brayera, in No. 20 powder, six parts [or one ounce av.]; Boiling Water, one 
hundred parts [or one pint]. Pour the Boiling Water upon the Brayera, and let 
it macerate in a covered vessel until cool. This Infusion should be dispensed with- 
out straining.” U.S. 

This is a new officinal infusion, which has been introduced with a view of afford- 
ing an efficient method of administering koosso. It is of the same strength as the 
British infusion (see Znfusum Cusso). The unusual direction to dispense an infu- 
sion without straining, argues little faith in the ability of the menstruum to exhaust 
the drug. The dose would be half a pint (236 C.c.). 


INFUSUM BUCHU. Br. Infusion of Buchu. 
(IN-FU'sUM BU! GHU—Dbi' ki.) 

Infusum Diosme s. Barosmz ; Tisane de Bucco, F’r.; Buchuaufguss, @. 

“Take of Buchu Leaves, bruised, half an ounce [avoirdupois]; Boiling Distilled 
Water ten fluidounces. Infuse in a covered vessel, for one hour, and strain.” Br. 

This infusion was dropped at the last revision. If made by the general formula 
(see page 788), it will be one and a half times the strength of the preparation of 
U.S. P. 1870. It has the odor, taste, and medical virtues of the leaves, and 
affords a convenient method of administering the medicine. The dose of the British 
preparation is one or two fluidounces (30 or 60 C.c.). 


INFUSUM CALUMBE. Br. Infusion of Calumba. 
(IN-FU'sUM CA-LUM'B2.) 
Tisane de Colombo, Fr.; Kolombo-Infusion, G. 
“Take of Calumba Root, cut small, half an ounce [avoirdupois] ; Cold Distilled 
Water ten fluidounces. Macerate in a covered vessel, for one hour, and strain.” Br. 
_ This preparation was not retained in the present Pharmacopwia. When made by 
the general formula (see page 788), it will be three times stronger than the infusion 
of U.S. P. 1870. 
The infasion of Columbo is apt to spoil very quickly, especially in warm weather. 
It has been generally supposed that the cold infusion would keep better than the 
hot, because it contains no starch. Mr. Thomas Greenish, however, upon compar- 
ing specimens of the two infusions, found that the spontaneous change began sooner 
én the cold than in the hot, though the former was clearer. Columbo contains starch 
and albumen. Cold water extracts the latter without the former ; hot water the 
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former with comparatively little of the latter, which is partially coagulated by the 
heat. Both starch and albumen are liable to spontaneous change; but the former 
is much the more permanent of the two. Hence it is, according to Mr. Greenish, 
that the hot infusion keeps best. Indeed, he ascribes the change which takes place 
‘n the starch of the hot infusion chiefly to the agency of a little albumen, which 
has escaped coagulation. According to these views, the best plan of preparing 
‘nfusion of columbo is to exhaust the root with cold water, by which the starch is 
left behind, and then to heat the infusion to the boiling point in order to coagulate 
the albumen. (A. J. P., xviii. 141; from P. J. Tr.) Upon comparing specimens 
of the cold and hot infusion, we have not found the results of Mr. Greenish fully 
confirmed. The cold infusion appeared to keep better than the hot. Nevertheless, 
the plan of preparing the infusion above proposed is probably the best. The infu- 
sion of columbo is not disturbed by salts of iron, and may be conveniently admin- 
istered in connection with them. The dose of the British infusion is two fluid- 


ounces (60 C.c.) three or four times a day. 


INFUSUM CARYOPHYLLI. Br. Infusion of Cloves. 


(IN-FU/sUM CAR-Y-0-PHYL'LI.) 


Tisane de Girofle, Fr.; Gewtirznelken-Infusion, G.: A; ha 

“Take of Cloves, bruised, a quarter of an ounce [avoirdupois] ; Boiling Distilled 
Water ten fluidounces. Infuse in a covered vessel, for half an hour, and strain.” Br. 

It is fortunate that this infusion is rarely used, for it was dropped at the last 
revision of the U.S. Pharmacopeia. If made by the general formula (page 788), 
it will be at least six times the strength of the preparation of U. 8. P. 1870. 

The infusion of cloves affords precipitates with lime-water, and with the soluble 
salts of iron, zine, lead, silver, and antimony. (Phillips.) The dose of the British 
infusion is about two fluidounces (60 C.c.). . 


INFUSUM CASCARILLZE. Br. Infusion of Cascarilla. 
(IN-FU/SUM CAS-CA-RIL/LZ.) 

Tisane de Cascarilla, Fr.; Kaskarilla-Aufguss, G. 

“Take of Cascarilla Bark, in coarse powder, one ounce [avoirdupois]; Boiling 
Distilled Water ten fluddounces. Infuse in a covered vessel, for one hour, and 
strain.” Dr. 

This infusion was also dropped at the last revision of the U.S. Pharmacopeeia ; 
a preparation made by the general formula (see page 788) will be one and a half 
umes the strength of the infusion of cascarilla of U. S. P. 1870. 

This infusion affords precipitates with lime-water, infusion of galls, nitrate of silver, 
acetate and subacetate of lead, sulphate of zine, and sulphate of iron. The dose of 
the British infusion is two fluidounces (60 C.c.). 


INFUSUM CATECHU. Br. Infusion of Catechu. 
(IN-FU'/sUM CAT! E-GHU—kat!e-ki.) 

Infusum Catechu, Br.; Infusion of Catechu, H.; Tisane de Cachou composée, Fr.; Catechu- 
aufeuss mit Zimmt, G. 

“Take of Catechu, in coarse powder, one hundred and sixty grains ; Cinnamon 
Bark, bruised, thirty grains; Boiling Distilled Water ten fluidounces [Imperial meas- 
ure]. Infuse in a covered vessel, for half an hour, and strain.” Br. 

This is an elegant mode of administering catechu. The dose is from one to three 
fluidounces (30 to 90 C.c.), repeated three or four times a day, or more frequently. 


INFUSUM CHIRAT. Br. Infusion of Chiretta. 
(IN-FU’SUM CHI-RA!/TH—kj-ra’ tz.) 
Tisane de Chirette, /’r.; Chiretta-Thee, G. 
“Take of Chiretta, cut small, a guarter of an ounce [avoirdupois]; Distilled Water, 
at 120°, ten fluidownces. Infuse in a covered vessel, for half.an hour, and strain.” Br. 
The dose of this simple bitter is from one to three fluidounces (30 to 90 C.c.). 


f 
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INFUSUM CINCHONZE. U.S. Infusion of Cinchona. 
(IN-FU'sUM CIN-CHO/NZ—sin-ko!né.) | 
i Br.; Infusi : i i . Ts 
ia nes DEHN Rallays.Rindensctya Ae Bark ; Infusion of Calisaya Bark; Tisane 

“ Cinchona, in No. 40 powder, sia parts [one ounce av.]; Aromatic Sulphuric 
Acid, one part [seventy-two minims]; Water, a sufficient quantity, To make one 
hundred parts [or one pint]. Mix the Acid with fifty parts [or half a pint] of 
Water, and moisten the powder with ¢hree parts [or half a fluidounce] of the mix- 
‘ture; pack it firmly in a conical glass percolator, and gradually pour upon it, first, 
the remainder of the mixture, and afterward, Water, until the Infusion weighs one 
hundred parts [or measures one pint]. When no variety of Cinchona is specified 
by the physician directing this Infusion, use Yellow Cinchona.’’ U.S. 

“Take of Yellow Cinchona Bark, in coarse powder, half an ounce [avoirdupois] ; 
Boiling Distilled Water, ten flucdounces. Infuse in a covered vessel, for two hours, 
and strain.” Br. 

Though the infusion with boiling water is more quickly prepared than the cold 
infusion, and therefore better adapted to cases of emergency, yet the former is a more 
elegant preparation, not turbid like the latter, and at least-equally efficient. We, 
therefore, prefer the process of the U.S. Pharmacopeeia, provided it be skilfully 
conducted. 

The U.S. infusion is an efficient preparation. Water extracts from bark the 
kinates of quinine and cinchonine, but leaves behind the compounds which these 
principles form with the cinchotannic acid. The simple infusion, therefore, is rather 
feeble. But the addition of the acid insures the solution of all or nearly all the active 
matter. Dr. Geo. B. Wood placed much reliance in this infusion. It would be 
best to macerate the bark with the acidulated water some time before it is intro- 
duced into the percolator. . 

The infusion of cinchona, made without acid, affords precipitates with the alka- 
lies, alkaline carbonates, and alkaline earths; the soluble salts of iron, zine, and silver ; 
corrosive chloride of mercury, arsenious acid, and tartar emetic; gelatinous solutions ; 
and various vegetable infusions and decoctions, as those of galls, chamomile, columbo, 
cascarilla, horseradish, cloves, catechu, orange-peel, foxglove, senna, rhubarb, valerian, 
and simaruba. In some instances the precipitate occurs immediately, in others not 
for several hours. Few, however, of these substances diminish the efficacy of the 
infusion, as they do not affect the active principles. The alkalies, alkaline earths, 
and vegetable astringents are really incompatible. As gallic, tartaric, and oxalic 
acids form salts with quinine of somewhat difficult solubility, the neutral and solu- 
ble gallates, tartrates, and oxalates produce in the infusion slight precipitates of cor- 
responding salts of the alkaloids; but these are redissolved by an excess of the acid. 
Tartrate of antimony and potassium does not precipitate the alkaloids. Solutions 
of iodine are incompatible, forming with the alkaloids insoluble compounds. For 
an account of the chemical reactions of the infusions of different varieties of Peru- 
vian bark, see A. J. P. (ix. 128). 

The simple infusion of cinchona may be advantageously administered in cases 
which require tonic treatment, but do not call for the full powers of the bark. The 
acid infusion has all the powers of cinchona itself. The medium dose is two fluid- 
ounces (60 C.c.), equivalent to a drachm of the bark. 


-INFUSUM CUSPARLE. Br. Infusion of Cusparia. 
(IN-FU/sUM CUS-PA/RI-Z.) 

Tisane d’Angusture, F’r.; Angustura-Aufguss, G. ‘ 4 : 

“ Take of Cusparia bark, in coarse powder, half an ounce [avoirdupois]; Dis- 
tilled Water, at 120°, ten fluidounces. Infuse in a covered vessel, for two hours, 
and strain.” Br. ; 

Under the name of Infuswm Angustura this preparation was officinal in the U. 8. 
Pharm. 1870, made in the proportion of half a troyounce of angustura bark in a 
pint of water. Made according to the general formula, page 788, it would be three 
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times the strength ofthe infusion formerly officinal. The dose of the British infu- 
sion is two fluidounces (60 C.c.), repeated every two, three, or four hours. 


INFUSUM CUSSO. Br. Infusion of Kousso. 
(IN-FU/sUM cUs’sO.) 
Tisane de Cousso, F.; Kossotrank, G@. 
“Take of Kousso, in coarse powder, one half of an ounce [avoirdupois] ; Boiling 
Distilled Water eight jfluidounces. Infuse in a covered vessel, for fifteen minutes, 
without straining.” Br. The whole may be taken for a dose. (See Inf. Brayera.) 


INFUSUM DIGITALIS. U.S., Br. Infusion of Digitalis. 
(IN-FU'gUM DIG-I-TA/LIS,) 

Tisane de Digitale, Fr.; Fingerhutaufguss, CG. 

“ Digitalis, in No. 20 powder, three parts [or fifty-five grains]; Cinnamon, in 
No. 20 powder, three parts [or fifty-five grains]; Boiling Water, one hundred and 
eighty-five parts [or seven and a half fluidounces]; Alcohol, fifteen parts [or six 
and a half fluidrachms]; Water, a sufficient quantity, To make two hundred parts 
for halfa pint]. Pour the Boiling Water upon the mixed powders, and macerate 
for two hours in a covered vessel. Then strain, add the Alcohol, and pass enough 
Water through the strainer to make the Infusion weigh two hundred parts [or 
measure half a pint].” U.S. 

“Take of Digitalis Leaves, dried, thirty grains ; Boiling Distilled Water ten fluid- 
ounces. Infuse in a covered vessel, for one hour, and strain.” Br. 

The U.S. P. infusion does not differ essentially from that formerly officinal. 
Mr. D. EK. Prall (A. J. P., 1878, p. 423) proved that the abundant precipitate in 
the old infusion was caused by the tincture of cinnamon, and recommended a simple 
infusion without any aromatic. The present process affords a preparation which 
keeps moderately well, but it is not entirely free from precipitation. 

The U.S. infusion-is essentially the same as that employed by Withering. It 
affords precipitates with sulphate of iron, acetate of lead, tannic acid, and infusion of 
cinchona. The dose has usually been stated at half a fluidounce (15 C.c.), repeated 
twice a day under ordinary circumstances, every eight hours in urgent cases, until 
the system is affected. The proportion of digitalis is scarcely half as great in the 
British preparation, and the dose is proportionably larger. It will not escape the 
close observer, that the stated dose of digitalis in infusion is much larger than in 
substance, for which there does not appear to be a good reason, but which accounts 
for the fact that many physicians assert that they get better results from the in- 
fusion than from the digitalis itself. The British Pharmacopeeia, though its in. 
fusion has only about half the strength of ours, gives its dose as from two to four 
fluidrachms (7:5 to 15 C.c.). 


INFUSUM DULCAMAR. Br. Infusion of Duleamara. 
(IN-FU'/sUM DUL-CA-MA/R#.,) 
Tisane de Douce-amére, Fr.; Bittersiissaufguss, G. 
“Take of Dulcamara, bruised, one ounce [avoirdupois] ; Boiling Distilled Water 
ten fluidounces. Infuse in a covered vessel, for one hour, and strain.” Br. 
The dose is one or two fluidounces (30 or 60 C.c.) three or four times a day. 


INFUSUM ERGOT. Br. Infusion of Ergot. 
(IN-FU’sUM ER-GO'TA,) 

Tisane de Seigle ergot4, /r.; Mutterkornaufguss, G. 

“Take of Ergot, in coarse powder, a guarter of an ounce [avoirdupois] ; Boiling 
Distilled Water ten fluidounces. Infuse in a covered vessel, for half an hour, and 
strain.” Br, 

The dose of this infusion is two fluidounces (60 C.c.).* 


* Infusum Eupatorii, U.S. 1870. Infusion of Thoroughwort. “Take of Thoroughwort or 
Boneset [the dried herb] a troyouncey Boiling Water a pint. Macerate for two hours in a covered 


PART I. Infusum Gentiane Compositum.—Infusum Krameriz. 795 


INFUSUM GENTIAN A COMPOSITUM. Br. Compound Infusion 
of Gentian. 
(IN-FU'sUM GEN-TI-A/NE COM-POs!I-TUM—jén-she-a/ ns, ) 

Tisane de Gentiane composée, Fr.; Enzianaufguss, G. 

“Take of Gentian Root, sliced, Bitter-Orange Peel, cut small, of each, sixty grains; 
Fresh Lemon Peel, cut small, one quarter of an ounce ; Boiling Distilled Water ten 
fluidounces. Infuse in a covered vessel, for one hour, and strain.” Br. 

“ Take of Gentian, in moderately coarse powder, half a troyounce ; Bitter Orange 
Peel, in moderately coarse powder, Coriander, in moderately coarse powder, each, 
sixty grains ; Alcohol two fluidounces ; Water a sufficient quantity. Mix the Alcohol 
with fourteen fluidounces of Water, and, having moistened the mixed powders with 
three fluidrachms of the menstruum, pack them firmly in a conical percolator, and 
gradually pour upon them first the remainder of the menstruum, and afterwards 
Water, until the filtered liquid measures a pint.” U. S. 1870. 

It is, in our opinion, unfortunate that this, the most esteemed of all infusions, 
should have been dropped by the Committee of Revision of the Pharm. 1880. 
We have inserted the formula of the U.S. P. 1870, as it will doubtless continue to 
be largely prescribed. It should be designated, however, as U.S. P. 1870. It has 
been the custom with some physicians to prescribe a concentrated infusion made with 
one-fourth the quantity of menstruum directed by the formula of U.S. P. 1870. 
This permits the use of a valuable tonic with the presence of but a trifling amount 
of alcohol. This concentrated preparation keeps well, and it may be diluted with 
the right quantity of the proper menstruum by the pharmacist to make the infusion 
of U.S. P. 1870. ; 

The use of the alcohol is to assist in dissolving the bitter principle, and at the 
same time to contribute towards the preservation of the infusion, which, without 
this addition, is very apt to spoil. It has, however, been abandoned by the British 
Pharmacopeeia, and lemon peel substituted; this is a very doubtful improvement. 
The dose is a fluidounce (30 C.c.) repeated three or four times a day. 


INFUSUM LUPULI. Br. Infusion of Hop. 
(IN-FO'siM Lt'PU-L1.) 

Infusum Humuli, U.S. 1870; Tisane de Houblon, Fr.; Hopfenaufguss, @. 

“Take of Hop half an ounce [avoirdupois]; Boiling Distilled Water ten fluid- 
ounces. Infuse in a covered vessel, for two hours, and strain.” Br. 

The infusion of hops U.S. P. 1870 was made exactly like the above, except that 
the strength was half a troyounce to a pint. As it was dropped at the last revision, 
it must now be made by the general formula, page 788 (unless otherwise directed), 
which will make it three times the strength of the former infusion. 

The dose of the British infusion is one or two fluidounces (30 or 60 C.c.).* 


INFUSUM KRAMERIZ. Br. Infusion of Rhatany. 
(IN-FU'sUM KRA-ME’RI-Z.) 

Tisane de Ratanhia, Fr.; Ratanha-Aufguss, G. ; 2 na oni 

“Take of Rhatany Root, bruised, half an ounce [avoirdupois] ; Boiling Distilled 
Water ten fluidounces. Infuse in a covered vessel, for one hour, and strain.” Br. 

The infusion of rhatany is undoubtedly most efficient when prepared by the 
mode of percolation, with cold water, from the root in a state of moderately coarse 
powder, as directed in the U.S. process of 1870. The dose of the infusion is one 
or two fluidounces (30 or 60 C.c.). 


vessel, and strain.” U. 8.1870. Asa tonic, this infusion should be taken cold in the dose of one 
or two fluidounces (30 or 60 C.c.) three or four times a day, or more frequently ; as an emetic and 
diaphoretie, in large tepid draughts. It is popularly called boneset tea. 3 

* Infusum Juniperi. U.S. 1870. Infusion of Juniper. “Take of Juniper, bruised, troyounce ; 
Boiling water a pint. Macerate for an hour in a covered vessel, and strain.” U.S. 1870. The 
whole quantity may be taken in twenty-four hours, in doses of two or three fluidounces (60 or 90 
C.c.). 
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INFUSUM LINI. Br. Infusion of Linseed. 
(IN-FU'sUM LI'NI.) 

Tisane de Lin, Fr.; Leinsamen-Aufguss, G. 

“Take of Linseed one hundred and sixty grains; Fresh Liquorice Root, sliced, 
sixty grains ; Boiling Distilled Water ten fluidounces. Infuse in a covered vessel, 
for four hours, and strain.” Br. 

This is nearly identical with the Compound Infusion of Flaxseed of the U.S. P. | 
1870.* It is a useful demulcent drink in inflammatory affections of the mucous 
membrane of the lungs and urinary passages. It may be taken ad libitum. 


INFUSUM MATIC. Br. Infusion of Matico. 
(IN-FU'stUM MA-TI/QH—ma-te's3.) 
Tisane de Matico, F’.; Matico-Aufguss, G. : ‘ i md Sf 
“Take of Matico Leaves, cut small, half an ounce [avoirdupois] ; Boiling Distilled 


Water ten fluidounces. Infuse in a covered vessel, for half an hour, and strain.” Br. 
The dose of this infusion is two fluidounces (60 C.c.).7 


INFUSUM PRUNI VIRGINIANA. U.S. Infusion of Wild-cherry. 
(IN-FU/gUM PRU/NI VIR-GIN-I-A/NZ&.) 

Tisane d’Eeorce de Cerisier sauvage, F'r.; Wildkirschen-Thee, G. 

“ Wild-cherry, in No. 40 powder, fowr parts [or half an ounce ay.]; Water, a 
sufficient quantity, To make one hundred parts [or twelve fluidounces]. Moisten 
the powder with six parts [or six fluidrachms] of Water, and macerate for one 
hour; then pack it firmly in a conical glass percolator, and gradually pour Water 
upon it until the Infusion weighs one hundred parts [or measures twelve fluid- 
ounces].” U.S. 

This is a peculiarly suitable object for officinal direction, as, in consequence of 
the volatile nature of one of its active ingredients, and for another reason (see Pru- 
nus Virginiana), it is better prepared with cold water than in the ordinary mode. 
The infusion of wild-cherry bark is one of the preparations to which the process of 
percolation or displacement is well adapted. In this way the virtues of the bark can 
be more rapidly and thoroughly exhausted than by maceration alone. In order to 
allow time for the reaction necessary to the production of the hydrocyanic acid, an 
hour’s preliminary maceration is directed, which might perhaps be advantageously 
somewhat lengthened. If kept in a warm place this preparation undergoes a rapid 
alteration, and even under the best of circumstances is unstable. According to 
the experiments of Mr. J. B. Moore (A. J. P., 1873, p. 242) two fluidounces of 
glycerin to the pint of menstruum is of great advantage in delaying the change. 
When properly made, infusion of wild-cherry bark is beautifully transparent, has 
the color of Madeira wine, and the agreeable bitterness and peculiar flavor of the 
bark. The dose is two or three fluidounces (60 or 90 C.c.) three or four times a 
day, or more frequently when a strong impression is required. 


* “Take of Flaxseed half a troyounce ; Liquorice Root, bruised, one hundred and twenty grains s 
Boiling water a pint. Macerate for two hours in a covered vessel, and strain.” U.S. 1870. 

t Infusum Pareire. U.S. 1870. Infusion of Pareira Brava. “Take of Pareira Brava, bruised, 
a troyounce ;-Boiling Water a pint. Macerate for two hours in a covered vessel, and strain.” U.S. 
1870. The infusion of pareira brava is highly esteemed by some English practitioners as a remedy 
in irritation and chronic inflammation of the urinary passages, and has been found useful in catarrh 
of the bladder. The dose is one or two fluidounces (30 or 60 C.c.). Brodie employed a decoction 
of the root, which he prepared by boiling half an ounce in three pints of water down to a pint, 
and gave in the quantity of from eight to twelve fiuidounces daily. The Br. Pharmacopeia has 
substituted the decoction for the infusion. 

Infusum Picis Liquide, U.S. 1870; Infusion of Tar. Tar Water. “Take of Tar a pint; 
Water four pints. Mix them, and shake the mixture frequently during twenty-four hours. Then 
pour off the infusion, and filter through paper.” U.S. Water takes from tar a small portion of 
acetic acid, empyreumatic oil including creasote, and resinous matter, acquiring a sharp empyreu- 
matic taste, the odor of tar, and the color of Madeira wine. Thus impregnated it is stimulant and 
diuretic, and may be taken in the quantity of one or two pints daily. It is also used as a wash in 
chronic cutaneous affections, and is said to have proVed beneficial, by injection into the bladder, in 
some cases of chronic cystitis. 
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INFUSUM QUASSLE. Br. Infusion of Quassia. 
(IN-FU/sUM QUAS!S]-—kwish!¢-a,) 

Tisane de Quassie, F’r.; Quassia-Aufguss, G. 

“Take of Quassia Wood, in chips, sixty grains ; Cold Distilled Water ten flwid- 
ounces. Macerate in a covered vessel, for half an hour, and strain.” Br. 

The dropping of this infusion at the last revision of the U. 8S. Pharm., and the 
substitution of the general formula in its place (p. 788), will result in making a 
preparation six times the strength of that of the U.S. P. 1870. Boiling water may 
be employed when it is desirable to obtain the preparation quickly; but cold water 
affords a clearer infusion. The half-hour maceration directed in the British Pharma- 
copeeia, considering that cold water is used, appears to us to be too short for the ex- 
haustion of the wood. ‘The dose is two fluidounces (60 C.c.) three or four times a day. 


INFUSUM RHEI. Br. Infusion of Rhubarb. 
(IN-FU/sUM RHE'T.) 

Tisane de Rhubarbe, F’r.; Rhabarber-Aufguss, @. 

“Take of Rhubarb Root, in thin slices, a quarter of an ounce [avoirdupois] ; 
Boiling Distilled Water ten fluidownces. Infuse in a covered vessel, for one hour, 
and strain.” Br. 

In order that the rhubarb may be exhausted, it should be digested with the water 
near the fire, at a temperature somewhat less than that of boiling water. It is cus- 
tomary to add some aromatic, such as cardamom, fennel-seed, or nutmeg, which im- 
proves the taste of the infusion, and renders it more acceptable to the stomach. One 
drachm of either of these spices may be digested in connection with the rhubarb. 

This infusion may be given as a gentle laxative, in the dose of one or two fluid- 
ounces (30 or 60 C.c.), every three or four hours till it operates. It is occasionally 
used as a vehicle for tonic, antacid, or more active cathartic medicines. The stronger 
acids and most metallic solutions are incompatible with it. 

As infusion of rhubarb was not retained in the present Pharmacopeeia, the general 
formula, page 788, must be used (unless otherwise directed), which will make a 
preparation six times the strength of that of the U. S. P. 1870. 


INFUSUM ROSZE ACIDUM. Br. Acid Infusion of Roses. 
(IN-FU’SUM RO/S AQ'I-DUM.) 

Infusum Rose Compositum, U.S. 1870; Compound Infusion of Rose; Acid Infusion of Rose; 
Tisane de Rose composée, F’r.; Saurer Rosenaufguss, @ 

“ Take of Dried Red-rose Petals, broken up, a quarter of an ounce [avoirdupois] ; 
Diluted Sulphuric Acid one fluidrachm ; Boiling Distilled Water ten fuidounces. | 
Add the Acid to the Water, infuse the Petals in the mixture in a covered vessel, 
for half an hour, and strain.” Br. 

The formula of the U. S. P. 1870 is preferable to that of the British Pharm. on 
account of the presence of sugar. It is unfortunate, in our opinion, that this elegant 
infusion was dropped at the last revision of the U. S. Pharmacopwia. We append 
the formula of the U. S. P. 1870. “Take of Red Rose [dried petals] half a troy- 
ounce; Diluted Sulphuric Acid three fluidrachms ; Sugar [refined], in coarse 
powder, a troyounce and a half; Boiling Water two pints and a half. Pour the 
Water upon the Rose in a covered glass or porcelain vessel ; add the Acid, and 
macerate for half an hour. Lastly, dissolve the Sugar in the liquid, and strain.” 
U.S. 

The red roses serve little other purpose than to impart fine red color and a slight 
astringent flavor to the preparation, which owes its medicinal virtues almost exclu- 
sively to the sulphuric acid. According to Mr. J. B. Barnes, one part of glycerin 
added to eight or nine parts of infusion of rose increases greatly its brightness and 
transparency. It is refrigerant and astringent, and affords a useful and not unpleas- 
ant drink in hemorrhages and colliquative sweats. It is much used by British practi- 
tioners as a vehicle for saline medicines, particularly sulphate of magnesium, the taste 
of which it serves to cover. It is also employed as a gargle, usually in connection 
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with acids, nitre, alum, or tincture of Cayenne pepper. The dose is from two to 
four fluidounces (30 to 118 C.e.).* 


INFUSUM SENEGZ. Br. Infusion of Senega. 
(IN-FU/SUM SEN’E-G.—sén!e-jé.) 

Tisane de Polygale de Virginie, Fr.; Senega-Aufguss, G. 

“Take of Senega Root, bruised, half an ounce exowauneete Boiling Distilled 
Water ten fluidounces. Infuse in a covered vessel, for one hour, and strain.” Br. 

The efficacy of the officinal decoction of seneka has been proved by so long an ex- 
perience, that we should be cautious in allowing it to be superseded by the infusion 
on hypothetical grounds. The dose of the preparation is from one to three fluid- 
ounces (30 to 90 C.c.). 


INFUSUM SENN. Br. Infusion of Senna. 
(IN-FU/gUM SEN'NZ.) ; 

Tisane de Séné, Fr.; Senna-Aufguss, G. 

“ Take of Senna one ounce [avoirdupois] ; Ginger, sliced, thirty grains ; Boiling 
Distilled Water ten fluidounces. Infuse in a covered vessel, for one hour, and 
strain.” Br. 

“ Take of Senna a troyounce ; Coriander, bruised, sixty grains; Boiling Water’ 
a pint. Macerate for an hour in a covered vessel, and strain.” U. S. 1870. 

We prefer the coriander of the U. S. Pharmacopeeia, 1870, to the ginger of the 
British. The strength of the British preparation has been doubled in the present 
edition of the Pharmacopeeia, and is now nearly twice as great as that of the U.S. 
infusion of 1870. The infusion deposits, on exposure to the air, a yellowish precipi- 
tate, which is said to aggravate its griping tendency ; it should, therefore, not be 
made in large quantities. It is customary to connect with it manna and some one 
of the saline cathartics, which increase its efficacy, and render it less painful in its 
operation. (See Jnfusum Senne Compositum.) The dose of the infusion is about 
four fluidounces (118 C.c.). The cold infusion, especially if made by percolation 
from the coarsely powdered leaves, while probably not inferior in strength to that 
prepared with boiling water, is said to be less unpleasant to the taste. 


INFUSUM SENNZE COMPOSITUM. U.S.. Compound Infusion of © 
Senna. [Black Draught. | 
(IN-FU/sUM SEN'N& COM-POS'I-TUM.) 

Tisane de Séné composée, F'r.; Senna-Aufguss, G. 

“Senna, sx parts [or half an ounce av.]; Manna, twelve parts [or oné ounce 
av.]; Sulphate of Magnesium, twelve parts [or one ounce ay.]; Fennel, bruised, 
two parts [or seventy-three grains]; Boiling Water, one hundred ‘parts [or half a 
pint]; Water, @ sufficient quantity, To make one hundred parts [or half a pint]. 
Pour the Boiling Water upon the solid ingredients and macerate in a covered vessel 
until cool. Then strain, and add enough Water through the strainer to make the 
Infusion weigh one hundred parts [or measure half a pint]. ipod Baas 

This preparation is the Black Draught of English Pharmacy, and it is an excellent 
form of administering these cathartics in a liquid condition. The simple infusion’ 
of senna has been dropped in the last revision; and the above, which more closely 
corresponds with senna tea, used as a popular purgative draught, substituted. The 
dose is about four fluidounces (118 Cc.). 


INFUSUM SERPENTARLZ. Br. Infusion of Serpentary. - 
(IN-FU'sUM SER-PEN-TA/RI-Z.) 


Tisane de Serpentaire, Fr.; Schlangenwurzel-Aufguss, G@. 
“Take of Serpentary Root, bruised, a quarter of an ounce [avoirdupois] ; Boil- 


* Infusum Salvie. U.S. 1870. Infusion of Sage. “Take of Sage half a troyounce ; Boiling 
Water a pint. Macerate for half an hour in a covered vessel, and strain.” U. 8. P. 1870. This 
preparation is less used internally than as a gargle, pr as a vehicle for other substances, such as 
alum, employed in this way. 
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ing Distilled Water ten fluidounces. Infuse in a covered vessel for two hours, and 
strain.” Br. 

The infusion of serpentaria having been dropped at the last revision of the U.S. 
Pharmacopeia, the general formula, page 788, must be used (unless otherwise 
specified), which will make an infusion three times the strength of the U.S. 1870 
preparation. The dose of the British preparation is one or two fluidounces (30 
or 60 C.c.), every two hours in low forms of fever, but less frequently in chronic 
affections.* 


INFUSUM UVZ URSI. Br. Infusion of Bearberry. 
(IN-FU/sUM U’va UR’SI,) 

Tisane d’Uva Ursi, F’r.; Biurentraubenblitter-Aufguss, G. 

“Take of Bearberry Leaves, bruised, half an ounce [avoirdupois]; Boiling Dis- 
tilled Water ten fluidounces. Infuse in a covered vessel for two hours, and strain 
through calico.” Br. The dose is one or two fluidounces (30 or 60 C.c.) three or 
four times a day. 


INFUSUM VALERIANZ. Br. Infusion of Valerian. 
(IN-FU'sUM VA-LE-RI-A’NZ.) 

Tisane de Valériane, F'r.; Baldrian-Aufguss, G. 

“Take of Valerian Root, bruised, one hundred and twenty grains ; Boiling Dis- 
tilled Water ten fluidounces. Infuse in a covered vessel for one hour, and strain.” Br. 

This is another of the infusions dropped at the last revision of the U.S. Pharma- 
copeeia. It must:now be made by the general formula, page 788 (unless otherwise 
specified), and it will therefore be six times the strength of that of the U.S. P. 1870. 

The dose of the British infusion is two fluidounces (60 C.c.), repeated three or 
four times a day, or more frequently. 


INULA. U.S. Inula. [Hlecampane.] 
(IN'U-LA.) 

“The root of Inula Helenium. Linné. (Nat. Ord. Composite.) U, S. 

Aunée, Fr.; Alantwurzel, G.; Enula Campana, J/t., Sp. 

Gen. Ch. Receptacle naked. Seed-down simple. -Anthers ending in two bristles 
at the base, Willd. 

Inula Helenium. Willd. Sp. Plant. iii. 2089; Woody. Med. Bot. p. 64, t. 26. 
Elecampane has a perennial root, and an annual stem, which is round, furrowed, 
villous, leafy, from three to six feet high, and branched near the top. The leaves 
are large, ovate, serrate, crowded with reticular veins, smooth and deep green upon 
the upper surface, downy on the under, and furnished with a fleshy midrib. Those 
which spring directly from the root are petiolate, those of the stem sessile and em- 
bracing. The flowers are large, of a golden-yellow color, and stand singly at the 
ends of the stem and branches. The calyx exhibits several rows of imbricated ovate 
scales. The florets of the ray are numerous, spreading, linear, and tridentate at the 
apex. The seeds are striated, quadrangular, and furnished with a simple somewhat 
chaffy pappus. 

This large and handsome plant is a native of Europe, where it is also cultivated 
for medical use. It has been introduced into our gardens, and has become natural- 
ized in some parts of the country, growing in low meadows, and on the roadsides, 

* Infusum Spigelie. U.S. 1870. Infusion of Spigelia. “Take of Spigelia half a troyounce ; 
Boiling Water « pint, Macerate for two hours in a covered vessel, and strain.” U.S. 1870. The 
dose of this infusion, for a child two or three years old, is from four fluidrachms to a fluidounce 
(15 to 30 C.c.); for an adult, from four to eight fluidounces (118 to 236 C.c.), repeated morning and 
evening. A quantity of senna equal to that of. the spigelia is usually added, in order to insure a 
cathartic effect. ; : 

Infusum Tararact. U8. 1870. Infusion of Dandelion, “Take of Dandelion, bruised, two 
troyounces ; Boiling Water a pint. Macerate for two hours)in a covered vessel, and strain.” U.S. 
1870. The dose is a wineglassful two or three times a day, or oftener. - ; 

t Infusum Zingiberis. U.S. 1870. Infusion of Ginger. . “ Take of Ginger, bruised, half a troy- 
ounce ; Boiling Water a pint. Macerate for two hours in a covered vessel, and strain.” U.S. 1870. 
The dose of this infusion is two fluidounces (60 C.c.). 
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from New England to Pennsylvania. It flowers in July and August. The roots, 
which are the officinal part, should be dug up in autumn, and in their second year. 
When older they are apt to be stringy and woody. 

The fresh root of elecampane is very thick and branched, having whitish eylindri- 
cal ramifications, furnished with thread-like fibres. It is externally brown, internally 
whitish and fleshy ; and the transverse sections present radiating lines. The dried 
root is ‘in transverse, concave slices or longitudinal sections, with overlapping bark, 
externally wrinkled and brown, flexible in damp weather; when dry, breaking with 
a short fracture; internally grayish, fleshy, slightly radiate and dotted with numer- 
ous shining, yellowish brown resin-cells; odor peculiar, aromatic; taste bitter and 
pungent.” U.S. Its medical virtues are extracted by alcohol and water, the former 
becoming most strongly impregnated with its bitterness and pungency. A peculiar 
principle, resembling starch, was discovered in elecampane by Valentine Rose, of 
Berlin, in 1804, who named it adantin ; but the title inulin, proposed by Dr. Thom- 
son, has been generally adopted. It differs from starch in being deposited unchanged 
from its solution in boiling water when the liquor cools, and in giving a yellowish 
instead of a blue color with iodine. It has been found in the roots of several other 
plants. It may be obtained white and pure by precipitating a concentrated decoction 
with twice its volume of alcohol, dissolving the precipitate in a little distilled water, 
treating the solution with purified animal charcoal, and again precipitating with 
alcohol. (A. J. P., xxxi. 69.)* It readily dissolves in about three parts of 
boiling water; the levogyre solution is perfectly clear and fluid, not paste-like, but 
on cooling deposits nearly all the inulin. With nitric acid, inulin affords no ex- 
plosive compound, as starch does. It is easily transformed into uncrystallizable 
sugar. 

The amount of inulin varies according to the season, but is most abundant in 
autumn. Dragendorff obtained from the root in October not less than 44 per cent., 
but in spring only 19 per cent. 

A crystallizable substance was long since noticed to collect in the head of the 
receiver when the elecampane root is submitted to distillation with water. Similar 
crystals may also be observed after carefully heating a thin slice of the root, and are 
even found as a natural efflorescence on the surface of a root that has been long 
kept. They can be extracted from the root by means of alcohol, and precipitated 
with water. 

Kallen (Deutsch. Chem. Gres., 1873, p. 1506, and 1876, p. 154) has found that 
these crystals consist chiefly of the anhydride, C,,H.,,O,, of alantic acid, melting at 
66° C., and that what was formerly known as he/enin was a mixture of these with 
a liquid, alantol, C,,H,,O, boiling at 200° C., the true helenin and alant camphor. 
The crystals of helenin, C,H,O, have a bitterish taste, but no odor, and melt at 
110° C. The camphor melts at 64° C., and in taste and smell is suggestive of 
peppermint. 

Medical Properties and Uses. Elecampane is tonic and gently stimulant, and 
has been supposed to possess diaphoretic, diuretic, expectorant, and emmenagogue 
properties. By the ancients it was much employed, especially in the complaints 
peculiar to females; and it is still occasionally resorted to in amenorrhea. In this 
country it is chiefly used in chronic diseases of the lungs, and is sometimes benefi- 
cial when the affection of the chest is attended with weakness of the digestive organs, 
or with general debility. rom a belief in its deobstruent and diuretic virtues, it was 
formerly prescribed in chronic engorgements of the abdominal viscera, and the dropsy 
to which they so often give rise. It has also been highly recommended both as an 
internal and external remedy in tetter, psora, and other diseases of the skin. The 
usual modes of administration are in powder and decoction. The dose of the pow- 
der is from a scruple to a drachm (1°3-3°9 Gm.). The decoction may be prepared 
by boiling half an ounce of the root in a pint of water, and given in the dose of 
one or two fluidounces (30-60 C.c.). 


* Another interesting paper, giving an account of the modifications which inulin undergoes In 
the plant producing it, and by the agency of heat, and water, by M. Lefranc, is contained in the 
Journal de Pharmacie (Sept. 1870, p. 166), to which the reader is referred. 
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IODOFORMUM. U.S.  Iodoform. 

CHiIs3 392°8. (I-0-D0-FOR'MUM.) Cz HIg; 392°8. 

“ Todoform should be kept in well-stopped bottles, in a cool place.” U.S. 

Todoformium, P.G.; Iodoforme, Fr.; Iodoform, G. 

This compound, discovered by Sérullas in 1822, was introduced as a remedy, 
about the year 1837, by Dr. R. M. Glover, of London, and M. Bouchardat, of 
Paris, and was first adopted as officinal in the U. 8S. Pharmacopeia of 1870. 

Preparation. Cornélis and Gille published a process in Journ. de Pharm., 1852, 
p. 196. (See U.S. D., 14th ed., p.511.) Wittstein’s process is an improvement on 
this. Take two parts of carbonate of potassium, two of iodine, one of 95 per cent. 
alcohol, and five of water, mix them in a retort, and heat the mixture by means of 
a water-bath, until perfectly colorless; then, after the cooling of the liquid, pour it 
into a suitable vessel, and allow it to settle. The yellow scaly mass deposited is 
collected on a filter, washed thoroughly with water, and dried between folds of 
bibulous paper. As iodoform is very volatile, it must be prepared in closed vessels. 
The liquid remaining after the deposition of iodoform contains iodate and iodide of 
potassium, which may be decomposed with renewed formation of iodoform by adding 
potassium dichromate 2 to 3 parts, and hydrochloric acid 16 to 24 parts; this 
liberates iodine. 32 parts of carbonate of soda, 6 parts of iodine. and 16 parts of 
alcohol are now added, the liquid is then again poured off from the iodoform 
produced, and the operation again repeated if necessary. The formation of the 
iodoform is represented by the following equation: C,H,.OH + 41,+ 6KOH = 
CHI,+ CHKO,+ 5KI-+ 5H,0. Other products, such as potassium iodate, are, 
however, formed. Mr. G. R. Bell (WV. &., March, 1882) has practically tried nearly 
all of the processes for the preparation of iodoform, and recommends Filhol’s, which | 
is as follows. Put into a long-necked matrass or flask which is supplied with a 
perforated cork and long supply-tube, a solution of 200 parts of crystallized car- 
bonate of sodium and 1000 parts of distilled water, and add 100 parts of alcohol, 
heat in a water-bath from 60° C. to 71:1° C. (140° to 160° F.), then gradually add 
100 parts of iodine, about 10 parts at atime. When the liquid has become color- 
less, remove the flask from the water-bath, and allow it to cool three or four hours, 
then pour out on a filter; return the filtrate to the flask, add 200 parts of carbonate 
of sodium, 100 parts of alcohol, heat to 71:1° C. (160° F.), and pass a slow cur- 
rent of chlorine gas through the mixture as long as iodine is separated, continuing 
until the brown liquid is again decolorized. A small excess of chlorine is of no 
consequence (Hager states that for every 100 parts of iodine it requires the chlo- 
rine which can be evolved from about 200 parts of hydrochloric acid by means of 
manganese dioxide). Let the flask stand twenty-four hours, then throw the con- 
tents on a filter and examine the filtrate with chlorine water to see whether it still 
~ contains an appreciable amount of iodine compounds, then if necessary subject the 
filtrate to a second treatment of chlorine gas, adding previously only 20 parts of 
carbonate of sodium and 10 parts of alcohol. Collect the iodoform after twenty- 
four hours. The filtrate may be concentrated and decomposed by excess of nitric 
acid, according to the method recommended in Bouchardat’s process. The collected 
crystals of iodoform are now well washed with the smallest quantity of cold distilled 
water, spread out on pieces of bibulous paper, and dried in the open air. 

Properties. It is in the form of “small, lemon-yellow, lustrous crystals of the 
hexagonal system, having a saffron-like and almost insuppressible odor, and an un- 
pleasant, slightly sweetish, iodine-like taste. Not perceptibly soluble in water, to 
which it imparts a slight odor and taste; soluble in 80 parts of alcohol at 15° C. 
(59° F.), in 12 parts of boiling alcohol, in 5-2 parts of ether, and in chloroform, 
benzol, benzin, disulphide of carbon, and in fixed or volatile oils. Its solutions have 
a neutral reaction. Sp. gr. 2.000. It sublimes slightly at ordinary temperatures, 
and distils slowly with water; at about 115° C. (239° F.) it melts to a brown liquid, 
and at a higher temperature yields vapors containing iodine and carbonaceous matter. 
If Iodoform be digested with an alcoholic solution of potassa, the mixture, when 
acidulated with diluted nitric acid, will give a blue color with gelatinized starch. 
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Distilled water shaken with Iodoform should not change the color of blue litmus 
paper, and when filtered, should give no precipitate with test-solution of nitrate of 
silver (abs. of iodide). Upon full combustion, Iodoform should leave no residue.” 
U.S. It is a volatile substance, soft to the touch, and totally devoid of corrosive 
properties. With potassa in solution, it is decomposed, yielding formiate and iodide 
of potassium. Hence these two principles are incompatible in prescriptions. 

Medical Properties and Uses. M. Maitre, who has studied the physiological 
effects of iodoform on men, states that from a dose of 30 or 40 centigrammes (about 
5 or 6 grains) no effects are observed except a slight increase of appetite. Two 
hours after it has been taken, the presence of iodine can be detected in the urine 
and the saliva, and nearly three days elapse before the whole is eliminated. (See also 
Hioyges, Journ. de Pharm., Juillet, 1867.) It passes off also with the lacteal secre- 
tion. Given to dogs in much larger doses, several grammes for example, it pro- 
duces narcotic effects; and two stages in its operation have been noticed ; the first 
marked with more or less prostration, with symptoms of intoxication, the animal 
tottering, inclining to one side with the head falling, with loss of appetite, but 
without vomiting. The next day, unless a very large dose has been given, complete 
recovery takes place. A still larger dose induces the second stage, characterized by 
a remarkably intense excitation, with anxious breathing, strong and short pulse, a 
true opisthotonus, sometimes very striking, and convulsive movements of the paws, 
especially the hinder. After death fatty degeneration of the heart, liver, and kid- 
neys may be found. (A. Héyges.) The very free use of iodoform in Germany as 
an antiseptic dressing to wounds, ulcers, etc., has led to many cases of poisoning, 
and, it is said (La France Méd., Nos. 30 and 31, 1882), eleven deaths. The prin- 
cipal symptoms are general malaise and depression, faintness, headache, loss of ap 
petite, and a persistent iodoform taste in the mouth. In some cases there is a slight 
temporary increase of temperature. Mental depression or excitement is especially 
noticed. finally the pulse becomes accelerated, soft, and feeble; in some cases the 
pulse is very rapid,—150-180,—while the temperature remains normal, or only 
slightly elevated. The cerebral phenomena are commonly those of delirium; but 
there have been observed, especially in children, symptoms resembling those of 
meningitis, such as coma, contracture and inequality of the pupils, and rapid pulse, 
without marked elevation of temperature. In adults a suicidal tendency has been 
noticed. 

Iodoform, though containing 29 parts in 30 of its weight of iodine, is not locally 
irritant, but aneesthetic and antiseptic. It is said, when employed as a suppository, to 
produce unconsciousness of the act of defecation. In the form of vapor, it possesses 
anzesthetic properties, but inferior to those of chloroform. On account of its large 
proportion of iodine, it was supposed to be capable of replacing that element and 
the iodides as a remedy, with the advantages of being non-irritant, and of having 
an organic nature, qualities which favor its absorption and assimilation. The prin- 
cipal diseases in which it has been tried are goitre, rickets, scrofula, phthisis, amenor- 
rhoea, syphilis, glandular tumors, inflammatory disease of the fauces, with or without 
venereal taint, etc., and cutaneous eruptions. It may be given in from one to three 
grains, three or four times a day, in pill form; but it has not met the expectation 
of its early advocates, and is not much used internally. Externally it is much em- 
ployed as a stimulant anesthetic application to painful or irritable ulcers, and has 
been found especially useful in both primary and secondary venereal ulcerations. It 
also often affords relief in cancerous sores and in uterine cancer. It may be used in 
powder, ointment, or in solution with glycerin and alcohol. In uterine affections 
vaginal suppositories may be made by incorporating 7-5 grains of iodoform with 2°5 
drachms of cacao butter. The ointment may vary in strength from one to three: 
drachms to the ounce of lard or simple cerate. Iodoform suppositories have also been 
employed with asserted advantage in enlargement of the prostate gland, and in fissures 
of the anus. (NV. R., July, 1873, p. 226.) On the continent of Europe it has re- 
cently been much used as an antiseptic surgical dressing. The powder is usually 
sprinkled freely upon the wounds and secured in place by a dry dressing. An 
iodoform gauze may be made by saturating suitable material with a concentrated 
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ethereal solution and afterwards drying. Sometimes absorbent cotton may be treated 
with iodoform in a similar manner. 

One of the principal obstacles to its employment is the odor, which, to some pa- 
tients, is unbearable. Many methods of disguising the odor have been recommended 
but in our experience the large quantity required of each deodorizing agent would 
preclude its employment. Tannin has been recommended, but, as this operates by 
decomposing the iodoform, it is not to be thought of in this connection. Probably 
the best class of substances to use are the volatile oils, such as anise, peppermint, 
fennel, bergamot, almond, etc., and balsam of Peru, although the latter acts by 
forming a compound, and the aim should be not to destroy the odor, but so to 
modify it as to remove its objectionable features, 


Of. Prep. Unguentum Jodoformi, U.S. 


TODUAL 1. Sie ptodine. 

13; 126°6. (1-0'DUM.) IT; 126°6. 

“ A non-metallic element, obtained principally from the ashes of sea-weeds.” Br. 

TIodinium, U.S. 1870; Iode, Fr.; Jod, @ ; Todina, It., Sp. 

The Iodine of the U. 8S. and Br. Pharmacopceias is considered as pure; and in 
both, the tests are given by which its purity may be determined. ‘‘ Iodine should 
be preserved in glass-stoppered bottles, in a cool place.” U.S. 

Iodine is a non-metallic element, discovered in 1812 by Courtois, a soda manu- 
facturer of Paris. It exists in certain marine vegetables, particularly the fuci or 
common sea-weeds, which have long been its most abundant natural source. It has 
been detected in some fresh-water plants, among which are the water-cress, brook- 
lime, and fine-leaved water-hemlock ; also in the ashes of tobacco, and of Honduras 
sarsaparilla. (Chatin.) It has been found in the beet-root of the grand-duchy of 
Baden. (Lamy.) Dr. Macadam detected a trace of iodine in 100 gallons of water 
used for domestic purposes in Edinburgh, in several of the domestic animals, and 
in man. He detected it also in potatoes, beans, peas, wheat, barley, and oats. 
(P. J. Tr., Nov. 1854, p. 235.) Todine is, moreover, found in the animal kingdom, 
as in the sponge, the oyster, various polypi, cod-liver oil, and eggs; and, in the 
mineral kingdom, in sea-water in minute quantity, in certain salt springs, as iodide 
of silver in arare Mexican mineral, in a zine ore of Silesia, in native nitrate of 
sodium, and in some kinds of rock salt. It is now obtained commercially from one 
of these sources,—viz., from the native sodium nitrate, or Chili saltpetre, with which 
it occurs as sodium iodate. The production of the province of Tarapaca (Peru) has 
assumed Jarge dimensions within the last few years, as a result of higher prices 
established by a combination of Scotch, French, and Peruvian producers. In 1878, 
eight chemical factories were extracting the iodine from the mother-liquors left after 
the nitre crystallization, producing 2800 centner (138 tons) of iodine, and three new 
factories were building, so that the production for 1879 was ‘estimated at 3500 to 
3800 centner (182-187 tons). An additional factory then building in the Bolivian 
port Auto-Lagesta promised, from the richness in iodine of its raw material, to put 
on the market some 2000 centner (98 tons) more. (Dingler’s Polytech. Journ., 231, 
p. 375.) M. Bussy has obtained iodine, in the proportion of one part in five thou- 
sand, from the coal-gas liquor of the gas-works of Paris. It was first discovered 
in the United States in the water of the Congress Spring, at Saratoga, by Dr. Wil- 
liam Usher. It was detected in the Kanawha saline waters by the late Professor 
Emmet; and it exists in the bittern of the salt-works of Western Pennsylvania, in 
the amount of about eight grains to the gallon. In sea-weeds the iodine exists in 
the state probably of iodide of sodium. In different countries, sea-weeds are burned 
for the sake of their ashes, the product being a dark-colored fused mass called kelp. 
This substance, besides carbonate and iodide of sodium, contains more or less com- 
mon salt, chloride of potassium, sulphate of sodium, etc. The deep-sea fuci contain 
the most iodine; and, when these are burned at a low temperature for fuel, as is the 
case in the island of Guernsey, their ashes furnish more iodine than ordinary kelp. 
(Graham.) According to Dr. Geo. Kemp, the laminarian species, especially Lamu- 
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naria digitata, L. saccharina, and L. bulbosa, which are deep-water sea-weeds, and 
contain more potassium than sodium, are particularly rich in iodine. 

Preparation. Although most largely produced in South America, iodine is still 
obtained from kelp, and in Great Britain is manufactured chiefly at Glasgow. The 
kelp, which on an average contains a 224th part of iodine, is lixiviated with water, 
‘in which about half dissolves. The solution is concentrated to a pellicle and allowed 
to cool; whereby nearly all the salts, except iodide of sodium, are separated, they 
being less soluble than the iodide. The remaining liquor, which is dense and dark- — 
colored, is made very sour by sulphuric acid, which causes the evolution of carbonic 
acid, sulphuretted hydrogen, and sulphurous acid, and the deposition of sulphur. 
The liquor is then introduced into a leaden still, and distilled with manganese diox- 
ide into a series of glass receivers, inserted into one another, in which the iodine is 
condensed. In this process the iodide of sodium is decomposed, and the iodine 
evolved according to the reaction 2Nal + 2H,SO,-+ MnO, = MnSO,-+ Na,SO,-+ 
2H,O + I, which leaves as residue manganous sulphate and sulphate of sodium.* 

The methods for the separation of the iodine from its combinations in the mother- 
liquors as practised in South America, may be divided essentially into three classes. 
(1.) The mother-liquors after the crystallization of the saltpetre without further con- 
centration are treated with a solution of sodium sulphite of strength corresponding 
to the amount of iodine present; the iodine thus separated from the sodium iodate 
is filtered through linen cloth, washed, pressed, and sublimed. (2.) The mother- 
liquors are treated with sodium sulphite or bisulphite until the precipitated iodine 
is converted into HI, and this is precipitated as copper iodide by a solution of copper 
sulphate and sodium sulphite. (3.) The percentage of iodine is increased by frac- — 
tional evaporation and crystallization of the mother-liquors, and then, after adding 
the calculated amount of sodium bisulphite, the iodine is distilled off from the acid- 
ified liquor. (Dingler’s Polytech. Journ., 231, p. 375.) 

The British Pharmacopoeia of 1864 purified iodine as follows. ‘ Take of Iodine 
of Commerce one ounce. Introduce the Commercial Iodine into a porcelain capsule 
of a circular shape, cover this as accurately as possible with a glass matrass filled 
with cold water, and apply to the capsule the heat of boiling water for twenty min- 
utes. Let the matrass be now removed, and should colorless acicular prisms of a 
pungent odor be found attached to its bottom, let them be separated from it. This 
being done, the matrass is to be restored to its previous position, and a gentle and 
steady heat (that of a gas lamp answers well) applied, so as to sublime the whole 
of the iodine. Upon now allowing the capsule to cool, and lifting off the matrass, 
the purified product will be found attached to the bottom of the latter. When sepa- 
rated it should be immediately enclosed in a bottle furnished with an accurately 
ground stopper.” 

In this process, which is that of the former Dublin Pharmacopeeia, a short pre- 
liminary sublimation by the heat of a water-bath is ordered, in which the bottom of 
a glass matrass filled with cold water is the refrigerator. The object of this is to 
separate any iodide of cyanogen that may happen to be present. This impurity is 
sometimes present in considerable amount. Klobach obtained from eighty avoirdu- 
pois pounds of commercial iodine twelve ounces of this iodide, which is in the pro- 
portion of nearly one percent. (Chem. Gaz., April 15,1850.) Should the matrass, 
upon its removal, have attached to its bottom white acicular crystals, these will be 
the iodide in question, and must be rejected. The matrass having been replaced, 
heat is again applied until the whole of the iodine has sublimed, and attaches itself 
to the cool bottom of the matrass. 

Water has sometimes been found in iodine to the extent of 15 or 20 per cent. If 
considerable, it is easily discovered by the iodine adhering to the inside of the bottle. 


* The methods formerly practised for obtaining iodine from sea-weeds were accompanied with 
great loss. Much detail as to the various improvements which have been from time to time sug- 
gested may be found in the I4th edition of the U. 8S. Dispensatory, but is here omitted. At the 
Paris Exhibition of 1878 a continuous furnace was shown by Messrs. Pellieux and Mazé-Launay, 
in which the fresh weed is introduced in a wet state and made largely to burn itself, care being 
taken to avoid loss of volatile principles. The yield of iodine is said by this means to be increased 
eight-fold, with a great saving of fuel. 
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M. Bolley estimates its amount by rubbing together, until the smell of iodine dis- 
appears, 30 grains of iodine with about 240 of mercury, in a small weighed por- 
celain dish, using a small weighed agate pestle. When complete combination has 
been effected, the whole is placed in a water-bath to dissipate the water. The loss 
of weight gives the amount of water in the iodine. (Chem. Gaz., March 15, 1853, 
p. 118.) The presence of water is injurious only as it renders all the preparations 
of iodine weaker than they should be. In the former Ed. Pharmacopooia, directions 
were given to dry it, by placing it “in a shallow basin of earthenware, in a small 
confined space of air, with ten or twelve times its weight of fresh-burnt lime, till it 
scarcely adheres to the inside of a dry bottle.” 

Properties. Jodine is described by the U. 8. Pharmacopeia as “heavy, bluish 
black, dry and friable, rhombic plates of a metallic lustre, a distinctive odor, a sharp 
and acrid taste, and a neutral reaction. lodine imparts a deep brown, slowly evanes- 
cing stain to the skin, and slowly destroys vegetable colors. It is sparingly solu- 
ble in water, soluble in about 11 parts of alcohol at 15° C. (59° F.); very soluble 
in ether, disulphide of carbon and chloroform.’ It is slowly volatilized at ordinary 
temperatures. When heated to 114°C. (237-2° F.) it melts, and then rises in 
purple vapor, being gradually dissipated without leaving a residue. With gelati- 
nized starch, in a cold solution, it produces a dark blue color.” U.S. Its sp. gr. is 
4:9. It is a volatile substance, and evaporates even at common temperatures. Its 
vapor has the sp. gr. 8:7, being the heaviest aériform substance known. If inhaled 
mixed with air, it excites cough and irritates the nostrils. When it comes in con- 
tact with cool surfaces, it condenses in brilliant steel-gray crystals. Iodine is freely 
soluble in alcohol and ether, but requires 7000 times its weight of water to dissolve 
it. If water stands on iodine for some time, especially in a strong light, it appar- 
ently dissolves more iodine; but the result depends upon the formation of hydriodic 
acid, in a solution of which iodine is more soluble than in water. The solution of 
iodine in water has no taste, a feeble odor, and a light brown color; in alcohol or 
ether, is nearly black. Its solubility in water is very much increased by the ad- 
dition of certain salts, as the chloride of sodium, nitrate of ammonium, or iodide of 
potassium ; and the same effect is produced, to some extent, by tannic acid. Its 
solution in tannic acid is called todo-tannin, of which MM. Socquet and Guiller- 
mond make a syrup for internal, and an aqueous solution for external use. For the 
formulas, see the B. and F. Medico- Chir. Fev., 1854, p. 181. It is also soluble in 
glycerin, as ascertained by M. Cap in 1854. According to Dr. I. Walz, glacial 
acetic acid is an excellent solvent of iodine, at least equal to alcohol. When the 
acid is heated by boiling with excess of iodine, and then allowed to cool slowly, it 
deposits iodine in beautiful large slender crystals, sometimes half an inch long, much 
larger and more abundant than those formed from the alkaline solution. (Chem. 
News, May 9, 1873, p. 233; from the Journal of the Franklin Institute.) In 
chemical habitudes iodine resembles chlorine, but its affinities are weaker. It com- 
bines with most of the non-metallic, and nearly all the metallic elements, forming a 
class of compounds called iodides. Some of these are officinal, as the iodides of iron, 
mercury, lead, potassium, and sulphur. It forms with oxygen one oxide, todic oxide 
1,0,, and three acids, iodous, todic,* and periodic, and with hydrogen.a gaseous 
acid, called hydriodic acid. yD 

Tests, etc. Iodine, in most cases, may be recognized by its characteristic purple 
vapor; but where this cannot be made evident, it is detected unerringly by starch, 
which produces with it a deep blue color. This test was discovered by Colin and 
Gaultier de Claubry, and is so delicate that it will indicate the presence of iodine 
in 450,000 times its weight of water. In order that the test may succeed, the iodine 
must be free, and the solutions cold. To render it free when in combination, as it 
always is in the animal fluids, a little nitric acid, free from iodine, must be added to 
the solution suspected to contain it. Thus, in testing urine for iodine, the secretion 

*Dr, R. H. Brett, of Liverpool, has found that when a small portion of the alkaloids, or their 
salts, is mixed with about an equal portion of iodic acid and a few drops of water, and the mixture 
gently heated, a succession of distinct explosions, attended by the evolution of gas, takes place. 


Dr. Brett finds that this phenomenon does not occur with other organic substances, and suggests it 
as a general test for alkaloids. (P. J. Tr., Nov. 1854.) 
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is mixed with starch, and acidulated with a drop or two of nitric acid; when, if 
iodine be present, the color produced will vary from a light purple to a deep indigo- 
blue, according to the amount of the element present. Sometimes, in mineral waters, 
the proportion of iodine is so minute that the starch test, in connection with nitric 
acid, gives a doubtful coloration. In such cases, Liebig recommends the addition to 
the water of a very small quantity of iodate of potassium, followed by a little starch 
and hydrochloric acid. Assuming the iodine to be present as hydriodic acid, the 
liberated iodic acid sets free from the iodine of the mineral water, and becomes itself 
deoxidized, thus increasing the amount of the free iodine (HIO, + 5HI = 31], + 
3H,O). This test would be fallacious, if iodic acid, mixed with hydrochloric acid, 
colored starch; but this is not the case. Still, Liebig’s test is inapplicable in the 
presence of reducing agents, such as sulphurous acid, which would give rise to free 
iodine from the test itself, independently of the presence of the element in the water 
tested. (Dr. W. Knop.) The U. 8. Pharmacopoeia furnishes the following tests. 
“A solution of Iodine in chloroform should be perfectly clear and limpid (abs. of 
moisture). When shaken with distilled water, it should not communicate to the 
latter more than a light brownish tinge, and no deep brown color (abs. of chloride 
of iodine). If the iodine be removed from this dilute aqueous solution by agitation 
with disulphide of carbon, and, after the separation of the latter, some dilute solu- 
tion of ferrous sulphate with a trace of ferric chloride be added, finally solution of 
soda, and the whole supersaturated with hydrochloric acid, no blue precipitate 
should make its appearance (abs. of cyanide of iodine). If Iodine be dissolved in 
sulphurous acid, the solution strongly supersaturated with ammonia, and completely 
precipitated by nitrate of silver, the filtrate, on being supersaturated with nitric 
acid, should not at once become more than faintly cloudy (abs. of more than traces 
of chlorine or bromine). If 0:633 Gun. of Iodine, with 1 Gm. of iodide of potas- 
sium, be dissolved in 25 C.c. of water, it should require 50 C.c. of the volumetric 
solution of hyposulphite of sodium to fully decolorize the liquid (corresponding to 
100 per cent. of absolute Iodine).” U.S. The British Pharmacopeeia states that 
“12-7 grains, dissolved in an ounce [fluidounce] of water containing 15 grains of 
iodide of potassium, require for complete discoloration 1000 grain-measures of the 
volumetric solution of hyposulphite of soda.” Mr. M. Carey Lea proposes chromic 
acid as a substitute for the nitric, for the liberation of iodine, as a more delicate test. 
It may be most conveniently applied by first adding starch to the liquid to be tested, 
and then a little dilute solution of bichromate of potassium, enough to cause a pale 
yellow color, followed by a few drops of hydrochloric acid. (Am. Journ. of Sct. and 
Arts, xlii. 109.) Another test for iodine, proposed by M. Rabourdin, is chloroform, 
by the use of which he supposes that the element may be not only detected in 
organic substances, but approximately estimated. Thus, if 150 grains of a solution, 
containing one part in one hundred thousand of iodide of potassium, be treated with 
2 drops of nitric and 15 or 20 of sulphuric acid, and afterwards shaken with 15 
grains of chloroform, the latter acquires a distinct violet tint. M. Rabourdin applies 
his test to the detection of iodine in the several varieties of cod-liver oil. For this 
purpose he incinerates, in an iron spoon, 50 parts of the specimen of oil with 5 of 
pure caustic potassa, dissolved in 15 of water, and exhausts the cinder with the 
smallest possible quantity of water. The solution is filtered, acidulated with nitric 
and sulphuric acids, and agitated with 4 parts of chloroform. After a time the 
chloroform subsides, of a violet color more or less deep according to the proportion 
of iodine present. M. Lassaigne considers the starch test more delicate than that 
of chloroform. For detecting iodine in the iodides of the metals of the alkalies, he 
considers bichloride of palladium as extremely delicate, producing brownish flocks 
of biniodide of palladium. According to M. Moride, benzin is a good test for free 
iodine, which it readily dissolves, forming a solution of a bright red color, deeper 
in proportion to the amount of iodine taken up. As benzin does not dissolve chlorine 
or bromine, it furnishes the means of separating iodine from these elements. Mr. D. 
S. Price has pointed out the nitrites as exceedingly sensitive tests of iodine, com- 
bined as an iodide. The suspected liquid is mixed with starch paste, acidulated with 
hydrochloric acid, and treated with solutiou of nitrite of potassium. The iodine is 
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set free, and a blue color appears, more or less deep, according to the proportion of 
iodine present. By this test, iodine may be detected in an aqueous solution con- 
taining only one in 400,000 parts. A similar test had been previously proposcd 
by M. Grange. 

It has been long known that, when a mixture of iodine and starch in water is 
subjected to heat, the blue color disappears, and, if the heat be not too long con- 
tinued, so as to volatilize the iodine, or convert it into hydriodie acid, the color will 
return on the cooling of the liquid. Various explanations have been given of this 
curious fact by Personne and others, but none quite satisfactory, until that by M. 
Magnes Lahens, which he supports by experiment, that during the continuance of the 
heat the particles of starch and iodine separate, to unite again on refrigeration. 
(Journ. de Pharm., 4¢ sér., iii. 405.)* 

Adulterations, Iodine is said to be occasionally adulterated with mineral coal, 
charcoal, plumbago, and black oxide of manganese. These are easily detected by 
their fixed nature, while pure iodine is wholly volatilized by heat. Herberger found 
native sulphide of antimony in one sample, and plumbago in another; and Righini 
has detected as much as 25 per cent. of chloride of calcium. The presence of iodide 
of cyanogen and of water has already been referred to, and the modes of detecting 
and separating them pointed out. (See page 806.) Besides the test given at page 
806, the British Pharmacopeeia directs that officinal iodine should be soluble in al- 
cohol, ether, and a solution of iodide of potassium, and should sublime without 
residue, and that the part which first comes over should contain no colorless prisins 
of a pungent odor. 

Medical Properties. Iodine was first employed as a medicine in 1819, by Dr. 
Coindet, Sr., of Geneva. It operates as a general excitant of the vital actions, 
especially of the absorbent and glandular systems. Its effects are varied by its de- 
gree of concentration, state of combination, dose, etc.; and hence, under different 
circumstances, it may prove corrosive, irritant, or simply alterative. It is absorbed 
into the circulation, and may be found in all the secretions, but is chiefly eliminated 
by the kidneys, not, however, uncombined, but in the state of hydriodic acid or an 
iodide. Cantu detected it not only in the urine and saliva, but also in the sweat, 
milk, and blood. According to Dr. John C. Dalton, Jr., of New York, iodine, 
taken in a single moderate dose, appears in the urine in thirty minutes, and may be 
detected for nearly twenty-four hours. In two cases in which large doses of iodide 


* The estimation of iodine. The following method of estimating the quantity of iodine in any 
mixture is given by M. Adolphe Bobierre, Doctor of Science and Chief Director of the School of 
Science, at Nantes, in the Journ, de Pharm. (Jan. 1869, p. 8), as the most direct and convenient 
yet employed, while its accuracy may be relied on, ne 

Preparation of the reagents. A concentrated solution of iodide of potassium is made, which 
should remain invariable under a fixed series of trials. This solution is intended to receive the 
iodine to be tried. The normal solution of arsenite of sodium is obtained, by combining 4°95 
grammes of arsenious acid with 14°5 grammes of bicarbonate of sodium crystallized, and bringing 
the aqueous liquid to the volume of one litre. This solution destroyed an iodized liquid containing 
12°688 grammes of iodine to the litre; and even granting that the arsenical solution has not exactly 
this reducing power, the trial would not be less exact, since at the moment of making it the re- 
lation of a given weight of the iodine to the arsenite would be determined. . 

Performance of the analysis. This is executed advantageously in a little stoppered glass bottle 
such as is usually employed for hydrometrical experiments. The operator introduces into it 10 
cubic centimetres of the solution of arsenite of sodium, to which he adds 5 cubic centimetres of the 
solution of the bicarbonated alkali; adding to the whole about 4 cubic centimetres of perfectly 
colorless benzin. ; . 

Next, a certain quantity of very pure iodine is weighed between.two watch-glasses, and dissolved 
in the concentrated solution of iodide of potassium already prepared. A vial of 100 cubic centi- 
metres is filled with this colored liquid, and, after shaking, is emptied into a graduated measure, 

On causing the iodized solution to fall, drop by drop, into the arsenical, and shaking vigorously, 
the brown color is seen instantly to disappear ; but hardly has the arsenite been transformed, when 
the traces of liberated iodine give rise to a double phenomenon. In the first place, the benzin 
becomes rose-colored; and, secondly, the watery liquid, perfectly colorless at the beginning of the 
process, assumes a very sensible yellowish shade, the significant character of which may justly 
cause surprise, when the minute quantity of the iodine is considered which determines it. 

It is readily comprehended, for the rest, that a second trial made with the iodine to be examined, 
employed in the same weight, immediately gives the result sought for, since the volume of solution 
necessary to destroy the alkaline arsenite, is invariably proportionate to the real quantity of iodine 
which it is purposed to determine, 
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of potassium had been taken for six or eight weeks, and the medicine intermitted, 
all trace of iodine disappeared from the urine in eighty-four hours. 

The tonic operation of iodine is evinced by its increasing the appetite, which is 
a frequent effect of its use. Salivation is occasionally caused by it, and sometimes 
soreness of the mouth only. In some cases, pustular eruptions and coryza have been 
produced ; especially when the remedy has been given in the form of iodide of po- 
tassium. In an overdose it acts as an irritant poison. Doses of two drachms, (7:8 
Gm.) administered to dogs, have produced irritation of the stomach, and death in 
seven days; and the stomach was found studded with numerous little ulcers of a 
yellow color. From four to six grains (0°26 to 0-4 Gm.) in man, cause a sense of 
constriction in the throat, sickness and pain at the stomach, and at length vomiting 
and colic. Even in medicinal doses, it sometimes causes alarming symptoms; such 
as fever, restlessness, disturbed sleep, palpitations, excessive thirst, acute pain in the 
stomach, vomiting and purging, violent cramps, frequent pulse, and, finally, pro- 
gressive emaciation, if the medicine be not laid aside. Such violent symptoms are, 
however, very rare, but where iodine or iodide of potassium is given freely a mild 
iodism is not unfrequent. It is usually characterized by pain or heaviness in the 
region of the frontal sinuses, with or without coryza; in some instances soreness of 
the mucous membrane of the mouth and throat, or a mild ptyalism, is the promi- 
nent symptom; or a papular eruption may be the first manifestation of the consti- 
tutional action of the remedy. 

Testimony is not wanting to the effect, that a long course of the remedy has in 
some instances occasioned absorption of the mammee and wasting of the testicles, 
but such result is extremely rare. Dr. Lebert, who has practised both in Switzer- 
land and France, states that, under his observation, the accidents produced by iodine, 
with scarcely an exception, were in those cases of goitre in which the remedy acted 
rapidly in removing the tumor; while in scrofulous, tuberculous, and syphilitic pa- 
tients, free from goitre, though the medicine was given in considerable doses, no 
injury to the system ensued. He supposes that the bad effects, in the goitre cases, 
arose from the too prompt absorption of the abnormal material of the tumor, which, 
entering the circulation in the course of its elimination, produced the poisonous 
effect, and not from the iodine itself. (Ann. de T'hérap., 1855, p. 228.) 

Iodine has been principally employed in diseases of the absorbent and glandular 
systems. It has been used with success in ascites, especially when connected with 
diseased liver. It acts most efficiently immediately after tapping. In glandular 
enlargements and morbid growths, it has proved more efficacious than in any other 
class of diseases, and instances of its successful use in cases of ovarian tumor have 
even been reported. Dr. Coindet discovered its extraordinary power in curing 
goitre ;* and it has been used with more or less advantage in enlargements and in- 
durations of the liver, spleen, mammz, testes, and uterus. In hepatic affections of 
this kind, where mercury has failed or is inadmissible, iodine is our best resource. 
Dr. Morell Mackenzie reports very favorably of the effects of iodine injected hypo- 
dermically into the thyroid. (Am. Journ. of Med. Sci., Oct. 1873, p. 553.) In 
chronic diseases of the uterus, with induration and enlargement, and in hard tumors of 
the cervix and indurated puckerings of the edges of the os tincee, iodine has occasion- 
ally effected cures, administered internally, and rubbed into the cervix, in the form of 
ointment, for ten or twelve minutes every night. The emmenagogue power of iodine 
has been noticed by several practitioners. It has been recommended in gleet; also 
in gonorrhoea and leucorrheea, after the inflammatory symptoms have subsided. In 
the latter complaint, iodine rendered soluble by iodide of potassium has been used 
successfully, in the form of injection, by Dr. T. T. Russell, of Pattersonville, La. 


* M. Chatin, finding, according to his observations, a great variation in the amount of iodine in 
the air, water, and sail of different localities, has founded on this supposed fact an explanation of 
the prevalence of goitre and cretinism in some places, and their absence in others. Thus, in certain 
parts of France, near Paris, which he calls the Paris zone, the amount of iodine thus distributed 
is comparatively large,.and goitre and cretinism are unknown; while, in the Alpine valleys, where 
only one-tenth the amount of iodine is found, these affections are endemic. These conclusions are 
controverted by M. Lohmeyer, of Gottingen, and M. Kletzinsky, of Vienna, who failed to detect 
iodine in the air of those cities the inhabitants of which are free from goitre, 
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He joined to the local treatment the internal use of the tincture of chloride of iron. 
(Am. Journ. of Med. Sci., April, 1854.) In the form of iodide of potassium, in 
tertian syphilis, mercurial cachexy, and the poisonous effects of lead, it is one of 
our best remedies. It is habitually employed in scaly skin affections, and in chronic 
rheumatism. The tincture has been strongly recommended in diabetes by M. Bé- 
renger-Féraud. (Ann. de Thérapeutique, 1866, p. 243.) Dr. Menzel obtained great 
success in a severe epidemic of diphtheria prevalent in Trieste, from the local applica- 
tion of iodine to the mouth and fauces. Wonderfully curative effects resulted in 
some of these cases from the injection of solution of iodine into the substance of 
the inflamed tonsil. (Med. Record, Feb. 2, 1874, p. 67.) 

But it is in scrofulous diseases that the most striking results have been obtained 
by the use of iodine. Dr. Coindet first directed attention to its effects in scrofula, 
and Dr. Manson reported a number of cases of this affection, in a large proportion 
of which the disease was either cured or ameliorated. We are indebted, however, 
to Dr. Lugol for the most extefided early researches in relation to the use of iodine 
in scrofula. This physician began his trials in the Hospital Saint Louis, in 1827, 
and published his results in 1829, 1830, and 1831. The scrofulous affections cured 
by Dr. Lugol by the iodide treatment were glandular tubercles, ophthalmia, ozzena, 
lupus, and fistulous and carious ulcers. Since the publication of the three memoirs 
of Lugol, the use of iodine in scrofulous affections has become universal. 

The most eligible furm of iodine for internal administration is its solution in 
water, aided by iodide of potassium. (See Liquor Jodi Compositus.) The solutions 
employed by Dr. Lugol contained one part of iodine, and two of iodide of potas- 
sium; and the doses given by him were equivalent to half a grain (0:03 Gm.) of 
iodine daily for the first fortnight, three-quarters of a grain (0°05 Gm.) daily for 
the second and third fortnights, one grain (0°065 Gm.) daily during the fourth and 
fifth, and, in some cases, a grain and a quarter (0:081 Gm.) daily for the remainder 
of the treatment; always largely diluted. The tincture of iodine is not eligible for 
internal use; for, when freshly prepared, the iodine is precipitated from it by dilution 
with water; and, as a consequence, the irritating solid iodine will come in contact 
with the stomach when the dose is swallowed. The same objection is not applicable 
to the compound tincture, or to the simple tincture after having been long kept. 

A mode of safely bringing and maintaining the system under the influence of 
iodine, proposed by M. Boinet, and called by him dodic alimentation, is to mix the 
medicine with the food, as with bread and other farinaceous substances, so that the 
patient may take daily a due quantity, which, with this mode of administration, may 
be large, if desirable, without inconvenience. (See Amylum Jodatum.)* 


* Todized Oil. The following is the original process of M. Personne. Five parts of iodine are 
mixed with a thousand of almond oil, and the mixture is subjected to a jet of steam, until decolor- 
ized. The same operation is repeated with five additional parts of iodine. The oil is then washed 
with a weak alkaline solution, to remove the hydriodic acid, developed in the process. By this 
mode of proceeding, it may be presumed that the iodine is intimately united with the oil, along 
with which it would find an easy entrance into the system ; and that, while about half of the iodine 
is lost as hydriodie acid, the remainder takes the place of the hydrogen eliminated from the oil. 
In 1851, the French Academy appointed MM. Guibourt, Soubeiran, Gibert, and Ricord, to report 
upon the therapeutic value of a definite combination of iodine and oil, The reporter (Guibourt) 
approved of M. Personne’s process; and MM. Gibert and Ricord reported favorably of the thera- 
peutic effects of the preparation. M. Personne’s iodized oil differs little in appearance and taste 
from almond oil, and is easily taken alone or in emulsion. The dose is two fluidounces (60 C.c.) 
daily, which may be increased to three fluidounces (90 C.c.) or more. (Am. Journ. of Med. Sei., 
xxiii. 502. 

M. Berths and M. Lepage have objected to M. Personne’s iodized oil, that it is of variable iodine 
strength, and that it is liable to become rancid, in consequence of the use of steam in its prepara- 
tion. M. Berthé makes an iodized oil, which he alleges to be free from these objections, by heating, 
to about 176°, five parts of iodine with a thousand parts of almond oil, in a water-bath, until de- 
coloration shall have taken place. The resulting oi! is colorless, perfectly transparent, without 
odor or rancidity, not acted on by starch, and of a constant composition. To shorten the time in 
preparing the oil, M. Lepage dissolves the iodine in three times its weight of ether, before adding 
it to the oil, and briskly shakes the mixture for eight or ten minutes. The preparation is then 
heated in a water-bath, to decolorize it and drive off the ether, M. Hugounenq objects to this pro- 
cess that, if the oil be completely deprived of the odor of ether, the heating must be continued for 
several hours. He also objects to any process which requires the continued application of heat, as 
rendering the oil liable to become quickly rancid. His plan is to rub up the iodine, for five or six 
inutes, in a porcelain mortar, with a small portion of the oil, and then gradually to add the re- 
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According to M. Hutet, one grain of iodine is deprived entirely of taste and smell 
by one teaspoonful of a strong infusion of coffee. (P. J. Tr., Dec. 1870.) 

The external treatment by iodine may be divided into general and topical. By 
its use in this way it does not create a mere local effect, but, by its absorption, pro- 
duces its peculiar constitutional impression. ‘The external treatment, when general, 
consists in the use of the dodine bath. This fur adults should contain from two to 
four drachms of iodine, with double that quantity of iodide of potassium, dissolved 
in water, in a wooden bath-tub; the proportion of the water being about a gallon 
for every three grains of iodine employed. The quantity of ingredients fur the 
baths of children is one-third as much as for adults, but dissolved in about the same 
proportional quantity of water. The quantity of iodine and iodide for a bath having 
been determined upon, it is best to dissolve them in a small quantity of water (half 
a pint, for example) before they are added to the water of the bath; as this mode 
of proceeding facilitates their thorough diffusion. The iodine baths, which may be 
directed three or four times a week, usually producé a slight rubefacient effect, but 
occasionally a stronger impression, causing the epidermis to peel off, particularly of 
the arms and legs. The skin at the same time acquires a deep yellow tinge, which 
usually disappears in the interval between the baths. 

The topical application of iodine is made by means of several officinal preparations. 
(See Unguentum Jodi and Tinctura Jodi.) Besides these, several others have 
been employed topically. Lugol’s ¢odine lotion consists of from two to four grains 
of iodine, and double that quantity of iodide of potassium, dissolved in a pint of 
water. It is used as a wash or injection in scrofulous ophthalmia, ozzena, and 
fistulous ulcers. His rubefacient iodine solution is formed by dissolving half an 
ounce of iodine and an ounce of iodide of potassium in six fluidounces of water. 
This is useful for exciting scrofulous ulcers, for touching the eyelids, and as an ap- 
plication to recent scrofulous cicatrices, to render them smooth. The rubefacient 
solution, added to warm water in the proportion of about a fluidrachm to the gal- 
lon, makes a convenient local bath for the arms, legs, feet, or hands; and, mixed 
with linseed meal or some similar substance, it forms a cataplasm useful in certain 
eruptions, especially where the object is to promote the falling off of scabs. Hx- 
ternal applications of iodine have been recommended for the removal even of inter- 
nal plastic exudations, as to the side, for example, in protracted pleurisy. The rube- 
facient preparation of iodine at present most commonly employed is the tincture. 
(See Tinctura Jodi.) The preparation called codine paint is a tincture twice as 
strong as the officinal tincture, and is made by dissolving a drachm of iodine in a 
fluidounce of alcohol, and allowing the solution to stand in a glass-stoppered bottle 
for several months before it is used, when it will become thick and syrupy. It is 
applied with a glass or a camel’s-hair brush, in one or more coatings, according to 
the degree of effect desired. Iodine paint is used as a counter-irritant, with advan- 
tage, in pains of the chest; in aphonia, applied to the front of the throat; in chronic 
pleuritic effusion, or consolidated lung, applied extensively opposite to the diseased 
part; in periostitis, whether syphilitic, strumous, or the result of injury; in in- 
flammation of the joints; in serous effusion into bursz; and in the cicatrices of 
burns. When thus used, it must be borne in mind that the iodine acts also by being 
absorbed. Another valuable application of it is for the removal of cutaneous nevi. 
Lugol’s caustic iodine solution is made of iodine and iodide of potassium, each, an 
ounce, dissolved in two fluidounces of water. This is used to destroy soft and fun- 
gous granulations, and has been employed with decided benefit in lupus. The Line- 
ment of Jodine of the British Pharmacopceia is intermediate in strength between the 
two solutions last mentioned. (See Linimentum Jodi.) Another caustic solution of 
iodine, under the name of iodized glycerin, is made by dissolving one part of iodide 
of potassium in two parts of glycerin, and adding the solution to one part of iodine, 
mainder. A red limpid liquor is obtained, which may be completely decolorized by exposure for 
fifteen minutes to the sun’s rays. Jodized oil, thus prepared, has the odor and taste of almond oil, 
is not more liable to become rancid than the pure oil, and is free from hydriodic acid. (Journ. de 
Pharm., Mars, 1856.) From the above statements it is not easy to determine which is the hest 


method of preparing iodized oil; but the preparation may be made with good olive oil, instead of 
the more expensive almond oil, 
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which it completely dissolves. Dr. Max Richter, of Vienna, to whom the credit 
belongs of having introduced into practice the solution of iodine in glycerin, found 
this caustie particularly useful in lupus, non-vascular goitre, and scrofulous and 
constitutional syphilitic ulcers. The solution is applied by means of a hair-pencil 
to the diseased surface, which must then be covered with gutta-percha paper, fixed 
at the edges by strips of adhesive plaster, in order to prevent the evaporation of 
the iodine. The application produces burning pain, which rarely lasts for more than 
two hours. The dressing is removed in twenty-four hours, and pledgets dipped in cold 
water applied. This iodine caustic is too strong for ordinary local use. A weaker solu- 
tion is recommended by Dr. Szukits, formed of one part of iodine to five of glycerin, 
for application to the neck, female breast, abdomen, ete. After four or five paint- 
ings it causes excoriation, which requires its discontinuance, and the use of’ cold 
applications. A mode of applying iodine locally has been suggested by Dr. R. 
Greenhalgh, of London, which consists in thoroughly impregnating raw cotton with 
a solution in glycerin of iodide of potassium and of iodine, in the proportion of two 
ounces of the former and one ounce of the latter to eight ounces of the menstruum, 
and then drying the “dodized cotton.” It is intended for application to the cervix 
or os uteri, which is effected through a speculum. (Lancet, May 26, 1866, p. 582.) 
Mehn’s method of making iodized cotton is as follows. Finely divided iodine (5 
to 10 parts) is sprinkled between layers of loose cotton (100 parts) introduced into 
a tall glass vessel, and the latter placed horizontally on a water or sand-bath. As soon 
as vapors of iodine are seen to rise, and the air has been expelled from the vessel, the 
latter is tightly stoppered. On continuing to apply a moderate and uniform heat, 
the iodine vapors penetrate the cotton, and color it yellow. After about two hours, 
the cotton will have assumed the color of burnt coffee, and the operation is finished. 
Cotton iodized in other ways, as by immersion in concentrated solutions of iodine 
in ether or carbon disulphide, retains merely traces of iodine. (V. #., April, 1867.) 

Iodine is used by injection into various cavities. It has been employed in this 
way for the cure or relief of hydrocephalus, pleuritic effusion, hydropericardium, 
ascites, ovarian dropsy, hernia, hydrocele, spina bifida, dropsy of the joints, large 
cystic bronchocele, and chronic abscesses. The discussion of the indications for the 
use of the injections in these cases, and of the precautions and the methods to be 
adopted, belongs rather to treatises upon the practice of medicine and surgery than 
to a work like the present. To such treatises, therefore, the reader is referred. Much 
information may be found in the 14th edition of the Dispensatory. 

Enemata containing iodine have been used, by several practitioners, in the chronic 
dysentery and diarrhcea of both adults and children, with decided benefit, a promi- 
nent effect being the relief of tenesmus. They are supposed to act locally on ulcers 
in the colon and rectum, and generally by absorption. The injectiov should be made 
of Lugol’s solution, one to ten fluidrachms in one or two quarts of water. It should 
be preceded by an emollient enema to empty the intestine, and should be repeated once 
or twice daily, gradually increasing its strength. Ifthe pain be severe, a laudanum 
injection will bring immediate relief. 

Iodine, in the state of vapor, has been employed by inhalation; and the experi- 
ments, as yet tried, have been in the treatment chiefly of phthisis and chronic bron- 
chitis. Although very extraordinary results were claimed for the method, yet it has 
entirely failed to fulfil expectations, and is at present very rarely practised. For de- 
tails as to methods, the reader is referred to the 14th edition U.S. D. 

M. Barrére has proposed the use, for inhalations, of iodized camphor, which 1s to 
be taken like snuff. This is prepared by putting powdered camphor in a snuff-box, 
with a hundredth part in bulk of iodine, contained in a muslin bag. In the course 
of a few hours, the substances, by occasional shaking, unite, forming a powder resem- 
bling iodine in color. The difficulty in practising ordinary iodine inbalation depends 
chiefly on the irritation caused by the vapor, which excites cough and fatigues the 
patient. According to M. Barrére, this inconvenience 1s avoided by the use of the 
iodized camphor. <A pinch of it produces sneezing and some smarting in the nos- 
trils; but when the vapor reaches the lungs, it causes a refreshing sensation, which 
induces the patient to draw a long and deep breath. (Ann. de Thérap., 1855, p. 
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232.) M. Hutet recommends the inhalation of hydriodic ether in affections of 
the lungs. 

Dr. Brainard employs the vapor of iodine, with great advantage, in the treat- 
ment of indolent ulcers, first dressing the ulcer with simple cerate spread on lint, 
then applying over this several layers of lint in which from one to four grains of 
iodine have been folded, and covering the whole with oiled silk and tin foil, secured 
by a bandage, so as to prevent the escape of the iodine, which is vaporized by the 
heat of the body. (Chicago Med. Journ., Jan. 1860.) 

Iodine or an iodide should not be given in solution with an alkaloid, as it forms 
insoluble compounds, and in Philadelphia death has been produced by the iodide of 
strychnine which had crystallized out of a mixture. It has even been suggested by 
Mr. R. F. Fairthorne (A. J. P., 1856) and Dr. H. W. Fuller (Lancet, March 21, 
1868, p. 373) as an antidote to alkaloids; but the insoluble compounds of these 
substances would by no means be inert in the stomach. 

In cases of poisoning by iodine, the stomach must be first evacuated, and after- 
wards drinks administered containing an amylaceous substance, such as flour, starch, 
or arrow-root. 

Todine is officinal :— 

I. As SIMPLE TINCTURE AND OINTMENT. 

Tinctura Lodi, U. S— Tincture of Jodine. 
Unguentum Lodi, U. S.— Ointment of Iodine. 
II. CoMBINED WITH SULPHUR. 
Sulphuris Iodidum, U. S., Br.—lodide of Sulphur. 
III. CoMBINED WITH METALS. 
Arsenii lodidum, U. S.—Jodide of Arsenic. 
Liquor Arsenii et Hydrargyri Iodidi, U. S —Solution of Iodide of Arsenic 
and Mercury. Donovan's Solution. ; 
Cadmii Iodidum, Br.—Jodide of Cadmium. 
Unguentum Cadmii Iodidi, Br.— Ointment of Iodide of Cadmium. 
Ferri lodidum, Br.—Jodide of Iron. 
Syrupus Ferri Iodidi, U. S., Br—Syrup of Iodide of Iron. 
Pilulee Ferri Iodidi, U. S.; Pilula Ferri Lodidi, Br.— Pills of Iodide of Iron. 
Hydrargyri Iodidum Rubrum, U. S., Br.—Red Iodide of Mercury. 
Unguentum Hydrargyri Iodidi Rubri, Br.— Ointment of Red Iodide of 
Mercury. 
Hydrargyri Iodidum Viride, U. S., Br— Green Iodide of Mercury. 
Plumbi Iodidum, U. S., Br.—Todide of Lead. 
Unguentum Plumbi Iodidi, Br.— Ointment of Iodide of Lead. 
Potassii Iodidum, U. S., Br.—Todide of Potassium. 
Unguentum Potassii Iodidi, U. S., Br.— Ointment of Iodide of Potassium. 
IV. ASSOCIATED WITH IODIDE OF POTASSIUM. 
Linimentum lodi, Br.—Liniment of Iodine. 
Linimentum Potassii Iodidi cum Sapone, Br.—Liniment of Iodide of Po- 
tassium with Soap. 
Liquor in Compositus, U. S.; Liquor Iodi, Br.— Compound Solution of 
odine. 
Tinctura lodi, Br.— Tincture of Iodine. 
Unguentum Iodi, U. S., Br.—Jodine Ointment. 
V. IN THE STATE OF VAPOR. 7 
Vapor Iodi, Br.— Vapor of Iodine. 


IPECACUANHA. U.S., Br. Ipecac. 


(Ip-E-CAC-U-XN/HA.) 


“The root of Cephaélis Ipecacuanha. A. Richard. (Nat. Ord. Rubiacese, Cof- 
fexr.)” U.S. 


Radix Ipecacuanhey, P.@.; Ipecac; Racine brésilienne, Ipecacuanha, Fr.; Ruhrwurzel, Brech- 
wurzel, Ipecacuanha, G.; Ipecacuana, /t., Sp. : 
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The term ipecacuanha, derived from the language of the aborigines of Brazil, has 
been applied to various emetic roots of South American origin.* The U.S. and 
British Pharmacopceias recognize only that 
of Cephaélis Ipecacuanha ; and no other is 
known by the name in the shops of this 
country. Our chief attention will, therefore, 
be confined to this root, and the plant which 
yields it; but, as others are employed in 
South America, are occasionally exported, 
and may possibly reach our markets mingled 
with the genuine drug, we shall, in a note, 
give a succinct account of those which have 
attracted most attention. 

The botanical character of the ipecacu- 
anha plant was long unknown. Pison and 
Marcegrav, who were the first to treat of this 
medicine, in their work on the Natural His- 
tory of Brazil, published at Amsterdam, = 
1648, described in general terms two Tpecacuanha, transverse section. 
plants; one producing a whitish root, distinguished by the name of white ipecacu- 
anha, the other, a brown root, which answers in their description precisely to the 
officinal drug. But their account was not sufficiently definite to enable botanists to 
decide upon the character of the plants. The medicine was generally thought to be 
derived from a species of Viola, which Linneeus designated as V. Jpecacuanha. 
Opinion afterwards turned in favor of a plant, sent to Linnzeus by Mutis from New 
Granada, as affording the ipecacuanha of that country and of Peru. This was 
described in the Supplementum of the younger Linnzus, 1781, under the name 
of Psychotria emetica, and was long erroneously considered as the source of the true 
ipecacuanha. Dr. Gomez, of Lisbon, was the first who accurately described and 
figured the genuine plant, which he had seen in Brazil, and specimens of which he 
took with him to Portugal; but Brotero, professor of botany at Coimbra, with whom 
he had left specimens, having drawn up a description, and inserted it with a figure 
in the Linnzean Transactions without acknowledgment, enjoyed for a time the credit 
due to his countryman. In the paper of Brotero the plant is named Callicocca Ipe- 
cacuanha; but the term Callicocca, having been applied by Schreber, without suf- 
ficient reason, to the genus already established and named, has been universally aban- 
doned for the Cephaélis of Swartz, though this also, it appears, is a usurpation upon 
the previous rights of Aublet. 

Gen. Ch. Flowers in an involucred head. Corolla tubular. Stigma two-parted. 
Berry two-seeded. Receptacle chaffy. Willd. 

Cephaélis. _Ipecacuanha. Richard, Hist. Ipecac. p. 21, t.i.; Martius, Spec. Mat. 
Med. Brazil, t.i. p. 4; Curtis's Bot. Mag., N. S., vol. xvti. pl. 4083, 1844.— 
Callicocca Ipecacuanha. Brotero, Linn. Trans. vi. 137. This is a small shrubby 
plant, with a root from four to six inches long, about as thick as a goose-quill, marked 
with annular ruge, simple or somewhat branched, descending obliquely into the ground, 
and here and there sending forth slender fibrils. The stem is two or three feet long, 
but, being partly under ground, and often procumbent at the base, usually rises less 
than a foot in height. It is slender; in the lower portion leafless, smooth, brown or 
ash-colored, and knotted, with radicles frequently proceeding from the knots; near 
the summit, pubescent, green, and furnished with leaves seldom exceeding six in 
number. These are opposite, petiolate, oblong-obovate, acute, entire, from three to 
four inches long, from one to two broad, obscurely green and somewhat rough on 
their upper surface, pale, downy, and veined on the under. At the insertion of each 
pair of leaves are deciduous stipules, embracing the stem, membranous at the base, 
and separated above into numerous bristle-like divisions. The flowers are very small, 
white, and collected to the number of eight, twelve, or more, each accompanied with 


* M. Weddell states that the word ipecacuanha is nowhere in Brazil used to designate the 
Cephaélis, which is generally called poaya. (Journ. de Pharm., 3e sér., Xvi. 34.) 
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a green bract, into a semi-globular head, supported upon a round, solitary, axillary 
footstalk, and embraced by a monophyllous involucre, deeply divided into four, 
sometimes five or six obovate, pointed segments. The fruit is an ovate, obtuse 
berry, which is at first purple, but becomes almost black when ripe, and contains 
two small plano-convex seeds. ‘ 
The plant is a native of Brazil, flourishing over a very wide extent of territory 
in moist, thick, and shady woods, and abounding most within the limits of the 
eighth and twentieth degrees of south latitude. According to Humboldt, it grows 
also in New Granada. It flowers in January and February, and ripens its fruit in 
May. The root is active in all seasons, but, as it has to be dried rapidly, collection 
during the rainy season is relaxed. The native collector, or poayero, seizes all the 
stems of a clump, loosens them by a zigzag motion, and then, thrusting a pointed 
stick under the roots, tears up the whole mass. The roots, freed from dirt by shak- 
ing, are then dried. The amount gathered daily varies from 8 to 30 pounds, accord- 
ing to skill and locality. Extirpation does not take place, because, as shown by the 
Edinburgh gardeners McNab and Lindsay, a very small fragment of the root, or even 
a petiole of a leaf, will rapidly produce a new plant. Weddell, indeed, many years 
since, stated that the remains of the root, often purposely left in the ground, serve 
the purpose of propagation, each fragment giving rise to a new plant. Ipecacuanha. 
of commerce comes chiefly from the interior province of Matto-Grosso, upon the 
upper waters of the Paraguay, although some is said to be gathered near Philadel- 
phia, north of Rio Janeiro.* The chief places of export are Rio Janeiro, Bahia, 
and Pernambuco. It is brought to the United States in large bags or bales. 
Properties. Genuine ipecacuanha is in pieces two or three lines thick, variously 
bent and contorted, simple or branched, consisting of an interior slender, light straw- 
colored, ligneous cord, with a thick, brittle, brownish, finely wrinkled, cortical cover- 
ing, which presents on its surface a succession of circular, unequal, prominent rings 
or rugee, separated by very narrow fissures, frequently extending nearly down to the 
central fibre. This appearance of the surface has given rise to the term annelé or 
annulated, by which the true ipecacuanha is designated by French pharmaceutists. 
The cortex is hard, horny, and semi-transparent, breaks with a resinous fracture, 
and easily separates from the tougher ligneous fibre, which possesses the medicinal 
virtues of the root in a much inferior degree. On microscopic examination the very 
thick bark is seen to be formed of uniform parenchymatous cells, without traces of 
the medullary rays, which are very distinct in the woody central cylinder. Attached 
to the root is frequently a smoother and more slender portion, which is the base 
of the stem, and should be separated before pulverization. Pereira has met, in the 
English market, with distinct bales composed of these fragments of stems, with 
occasionally portions of the root attached. Much stress has been laid upon the 
color of the external surface of the ipecacuanha root; and diversity in this respect 
has even led to the formation of distinct varieties. Thus, the epidermis is some- 
times deep brown, or even blackish, sometimes reddish brown or reddish gray, and 
sometimes light gray or ash-colored. Hence the distinction into brown, red, and 
gray tpecacuanha. But these are all derived from the same plant, are essentially 
the same in properties and composition, and probably differ only in consequence of 
difference in age, place of growth, or mode of desiccation. The colors are often so 
intermingled that it would be impossible to decide in which variety a particular 
specimen should be placed. The brownis the most abundant in the packages 
brought to our market. The red, besides the color of its epidermis, presents a rosy 
tint when broken, and is said to be somewhat more bitter than the preceding variety. 
The gray is much lighter-colored externally, usually rather larger, with less promi- 
nent rings and wider furrows, and is still more decidedly bitter. Many years ago 
there was imported from Caraccas into the United States a large gray ipecacuanha 
with badly-marked rings. This variety disappeared for a time, but is probably 
the Colombian or Carthagena Ipecacuanha of modern commerce, which is distin- 


* Strenuous efforts have been made by the British authorities to establish the cultivation of ipe- 
cacuanha in India. Some thousands of plants have been grown, under very varying conditions, 
but, according to latest reports, the indications of practical success were not very encouraging. 
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guished from the Brazilian drug by being a little larger, with less conspicuous 
annuli and more marked medullary rays. According to Lefort, it contains rather 
less emetine than does the Brazilian ipecacuanha; but this is not at all certain. 
When the bark in either variety is opaque, with a dull amylaceous aspect, the root 
is less active. As the woody part is nearly inert, and much more difficult of pul- 
verization than the cortical, it often happens that, when the root is powdered, the 
portion last remaining in the mortar possesses scarcely any emetic power ; and care 
should be taken to provide against any defect from this cause. The color of the 
powder is a light grayish fawn. 

Ipecacuanha has little smell in the aggregate state, but when powdered has a 
peculiar nauseous odor, which-in some persons excites violent sneezing, in others 
dyspnoea resembling an attack of asthma. The taste is bitter, acrid, and very nau- 
seous. Water and alcohol extract its virtues, which are injured by decoction. Its 
emetic property resides in an alkaloid called emetine, discovered by Pelletier in the 
year 1817. The cortical portion of the brown ipecacuanha, analyzed by this chemist 
under the erroneous name of Psychotria emetica, yielded, in 100 parts, 16 of an 
impure salt of emetine, which was at first considered the pure emetic principle, 2 of 
an odorous fatty matter, 6 of wax, 10 of gum, 42 of starch, 20 of lignin, with 4 
parts loss. The root yields of the alkaloid Jess than 1 per cent. The formula, ac- 
cording to Lefort and I. Wiirtz (Amn. Ch. Phys., [5] 12, p. 277), is C,,H,,N,O,, 
while according to Glenard (Ann. Ch. Phys., [5] 8, p. 233) it is C,,H,NO,. In 
addition to these principles, Bucholz found extractive, sugar, and resin ; and Erwin 
Willigk, afterwards, traces of a disagreeably smelling volatile oil, phosphatic salts, 
and a peculiar acid, 7pecacuanhic acid, which had previously been mistaken for the 
gallic. It resembles caffeotannic and quinic acids, and has been shown by Reich 
(Arch. Pharm., [2] 113, p. 208) to be a glucoside. (See A. J. P., xxiii. 352. 
Good ipecacuanha contains about 80 per cent. of cortical and 20 of ligneous matter. 

Attempts have been made to adulterate powdered ipecacuanha with the powder 
of almonds; but the fraud is readily detected by forming a paste with a little water, 
and putting it into a hot place for half an hour, when, if the ipecacuanha be pure, 
only its own odor will be perceived, but, if adulterated, a decided odor of almonds 
will be noticed. (Journ. de Pharm., Juin, 1874, p. 479.) 

Emetine, when perfectly pure, is whitish, inodorous, slightly bitter, pulverulent, 
unalterable in the air, very fusible, sparingly soluble in cold water, more soluble in 
hot water, and very soluble in alcohol and chloroform, and in solution of potassa 
and soda, though less so in water of ammonia. It is readily soluble in ether, acetic 
ether, amylic alcohol, carbon bisulphide, oil of turpentine. With sulphuric, phos- 
phoric, and acetic acids, it forms very soluble and uncrystallizable salts; but Flticki- 
ger prepared a crystallized hydrochlorate; and nitric acid has the remarkable prop- 
erty of forming with it a nitrate, at first bulky, and very slightly soluble in water, 
but soon agglutinating into a brown, pitch-like matter, very soluble in water, and 
uncrystallizable. (Lefort.) According to Lefort, this insoluble nitrate, which equally 
forms by double decomposition between the acetate or sulphate of emetine and nitrate 
of potassium, forms the most distinctive character of emetine. (Journ. de Pharm., 
1869, p. 244.) It is precipitated by gallic and tannic acids from its solutions, and 
contains nitrogen. It is, however, very difficult to procure it in this state of purity, 
and the proportion afforded by the root is exceedingly small. Dr. F. B. Power has 
shown that an intense yellow color is produced when emetine is brought in contact 
with chlorinated lime and acetic acid. Impure emetine is in transparent scales of a 
brownish red color, almost inodorous, of a bitterish acrid taste, deliquescent, very 
soluble in water and alcohol, insoluble in ether, precipitated from its solutions by 
gallic acid and the acetates of lead, but not by tartar emetic or the salts of iron. 

The taste of its compounds is very bitter. When exposed to light and air, emetine 
soon turns yellow, but it remains white when protected from the light. On very 
slowly evaporating its solutions in ether or alcohol, emetine is deposited in thin ag- 
glutinating scales, but if the solutions are rapidly evaporated, it is separated in fine 
uniform granules. It melts at 62° to 65° C. (143°6° to 149° ¥.), has a strong 
alkaline reaction, and is neutralized by acids forming salts, which on evaporation im 
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vacuo form brilliant, colorless, irregular crystals. Various methods of preparing 
emetine will be found in U.S. D., 14th edition, but Podwyssotzki’s process is proba- 
bly the best for obtaining it. He recommends to treat the powdered ipecacuanha 
first with ether and then with petroleum benzin, in order to remove the liquid oil, 
the white fatty or waxy matter, and those coloring matters which are soluble in the 
solvents named, then extract the powdered root two or three times successively, at a 
moderate heat, with 85 per cent. alcohol, without adding any acid; evaporate the 
mixed tinctures to a syrupy consistence, add after cooling a very concentrated solu- 
tion of as much ferric chloride as corresponds to from 10 to 13 per cent. of the 
weight of the powdered ipecac used, mix the mass well, add sodium carbonate in 
excess, boil the mass in a flask, on a water-bath, with successive small portions of 
petroleum benzin (in which the emetine dissolves), shaking frequently, and continue 
to use fresh portions of the menstruum until no more emetine goes into solution; the 
filtered benzin solutions are mixed, and, if concentrated, the mixture is allowed to 
stand for twelve hours ina very cool place, when almost all of the emetine will sepa- 
rate pure as a white precipitate. If, however, the mixture is not very concentrated, 
atmospheric air is blown through it for some time, when pure emetine will separate 
in white flakes. By concentrating or evaporating the benzin solution, however slowly, 
pure white emetine is never obtained. The emetine should be collected quickly on a 
filter and dried over sulphuric acid. (A. J. P., April, 1880.)* 


* Non-oFFICINAL IpEcACUANHAS. When ipecacuanha began to be popular in Europe, the roots 
of several other plants were imported and confounded with the genuine; and the name came at 
length to be applied to almost all emetic roots derived from America, Several of these are still 
occasionally met with, and retain the name originally given to them. The two most worthy of 
notice are the ipecacuanha of Colombia and Peru, and the white ipecacuanha of Brazil. On 
each of these we shall offer a few remarks. 

1. Peruvian Ipecacuanha. Striated Ipecacuanha. Black Ipecacuanha. This is the root of Psy- 
chotria emetica, a plant belonging to the Rubiacez. A description of it, sent by Mutis, was pub- 
lished by Linnzus, the younger, in his Supplement. It has since been described in the Plant. 
Aiquin. of Hum. and Bonpl.; and has been figured by A. Richard in his History of the Ipecacu- 
anhas, and by Hayne in the eighth volume of his Medical Botany published at Berlin. Itis a 
small shrub, with a stem twelve or eighteen inches high, simple, erect, round, slightly pubescent, 
and furnished with opposite, oblong-lanceolate, pointed leaves, narrowed at their base into a short 
petiole, and accompanied with pointed stipules. The flowers are small, white, and supported in small 
clusters towards the end of an axillary peduncle. The plant flourishes in Peru and Colombia, 
and was seen by Humboldt and Bonpland growing in abundance near the river Magdalena. The 
dried root is said to have been exported from Carthagena. It is cylindrical, somewhat thicker than 
the root of the Cephaélis, usually simple, but sometimes branched, not much contorted, wrinkled 
longitudinally, presenting here and there deep circular intersections, but without the annular ruge 
of the true ipecacuanha, The longitudinal direction of the wrinkles has given it the name of striated 
ipecacuanha, It consists of an internal woody cord, and an external cortical portion ; but the former 
is usually larger in proportion to the latter than in the root of the Cephaélis, The bark is soft and 
easily cut with a knife, and when broken exhibits a brown, slightly resinous fracture. The epidermis 
is of a dull reddish gray color, which darkens with age and exposure, and ultimately becomes almost 
black. Hence the root has sometimes been called black ipecacuanha. The ligneous portion is yel- 
lowish, and perforated with numerous small holes visible by the microscope. Peruvian ipecacuanha 
is nearly inodorous, and has a flat taste, neither bitter nor acrid. From 100 parts Pelletier obtained 
9 of impure emetine, 12 of fatty matter, with an abundance of starch, besides gum and lignin. The 
dose, as an emetic, is from two scruples to a drachm. 

2. White Ipecacuanha. Amylaceous Ipecacuanha. Undulated Ipecacuanha. This variety is 
produced by different species of Richardsonia, the Richardia of Linnzeus. &. scabra,or FR. Bra- 
ziliensis of Gomez, and /?. emetica are especially indicated by Martius. For the root usually called” 
white ipecacuanha, Guibourt has proposed the name of wndulated tpecacuanha, derived from the 
peculiar character of the surface, which presents indentations or concavities on one side, corre- 
sponding with prominences or convexities on the other, so as to give a wavy appearance to the 
root. It differs little in size from the genuine; is of a whitish gray color externally; and, when 
broken, presents a dull white farinaceous fracture, offering by the light of the sun shining points, 
which are nothing more than small grains of fecula. Like the other varieties, it has a woody cen- 
tre. It is inodorous and insipid, and contains, according to Pelletier, a very large proportion of 
starch, with only 6 per cent. of impure emetia, and 2 of fatty matter. Richard found only 3-5 
parts of emetine in the hundred. It is said to be sometimes mixed with the genuine ipecacuanha. 

According to Martius, different species of Jonidium (Viola, Linn.) also produce what is called 
white ipecacuanha. The roots of all the species of Ionidium possess emetic or purgative properties. 
The root of L. ipecacuanha is described by Guibourt as being six or seven inches long, as thick as 
a quill, somewhat tortuous, and exhibiting at the point of flexion semicircular fissures, which give 
it some resemblance to the root of the Cephaélis. It is often bifurcated at both extremities, and 
terminates at the top in a great number of small ligneous stalks. It is wrinkled longitudinally, 
and of a light yellowish gray color. The bark is thin, and the interior ligneous portion very thick. 
The root has little taste or smell. According to Pelletier, 100 parts contain 5 of an emetic sub- 
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Various other methods of separating pure emetine from the root have been proposed, 
the best, probably, being that of M. J. Lefort. (Journ. de Pharm., Avril, 1869.) 

Medical Properties and Uses. Ipecacuanha is in large doses emetic, in smaller 
doses diaphoretic and expectorant, and in still smaller, stimulant to the stomach, ex- 
citing appetite and facilitating digestion. In quantities not quite sufficient to vomit, 
it produces nausea, and frequently acts on the bowels. As an emetic, it is mild but 
tolerably certain, and, being free from corrosive or narcotic properties and usually 
thrown from the stomach by one or two efforts, never produces dangerous effects. 
It was employed as an emetic by the natives of Brazil when that country was first | 
settled by the Portuguese; but, though described in the work of Pison, it was not 
known in Kurope till 1672, and did not come into use till some years afterwards. 
John Helvetius, grandfather of the famous author of that name, having been asso- 
ciated with a merchant who had imported a large quantity of ipecacuanha into Paris, 
employed it as a secret remedy, and with so much success in dysentery and other 
bowel affections, that general attention was drawn to it; and the fortunate physician 
received from Louis XIV. a large sum of money and public honors on the con- 
dition that he should make it public. 


As an emetic it is peculiarly adapted, by its mildness and efficiency, to cases in 
which the object is merely to evacuate the stomach, or where a gentle impression only 
is desired ; and, in most other cases in which emetics are indicated, it may be advan- 
tageously combined with the more energetic medicines, which it renders safer by 
insuring their discharge. It is especially useful where narcotic poisons have been 


stance, 35 of gum, |. of nitrogenous matter, and 37 of lignin. (Hist. abrégée des Drogues simples, 
i. 514.) 

The root of a species of Ionidium growing in Quito has attracted some attention as a remedy in. 
elephantiasis, under the South American name of cuichunchulli. The plant received from Dr. 
Bancroft the name of J. Marcucci ; but Sir W. Hooker found the specimen, received from Dr. 
Bancroft, to be the J. parviflorum of Ventenat. Lindley thinks a specimen he received under the 
same name from Quito, to be the J. microphylium of Humboldt. If useful in elephantiasis, it is so 
probably by its emeto-purgative action. (See A. J. P., vii. 186.) 

The reader is referred to a paper on Ipecacuanha by the late R. E. Griffith, M.D., in the Journ. 
of the Phila. Coll. of Pharm. (iii. 181), for a more extended account of the roots which have been 
used under that name. 

M. Planchon (Journ. de Pharm., Dec. 1872) finds that there are two distinct striated ipecacu- 
anhas, the /arger and the lesser, of which the first is the product of Psychotria emetica, the second 
being of unknown origin. 

1. Larger striated ipecacuanha. This presents itself in rather long fragments, sometimes 9 or 10 
centimetres (3 or 4 inches), with a thickness of from 5 to 9 millimetres (4 to} of an inch), The 
pieces are for the most part almost straight, sometimes sinuous, more rarely tortuous. At distant 
intervals they are marked by contractions, or simply circular furrows. Their whole surface is 
largely striated longitudinally, At their upper part are often attached one or more remaining por- 
tions of the stem, distinguished from the root by their much smoother surface. Their color is a 
grayish brown, tending sometimes to reddish brown, Like other ipecacuanhas, they have an outer 
cortical and central ligneous portion. The former is soft, so that it may even be penetrated by 
the nail. It has a horny aspect, and a variable color, passing from whitish, by shades of rose, 
violaceous, and blackish violet. Its thickness is at least two-thirds of the root, and becomes still 
greater when this is immersed in water. The central part is yellowish white. The root has little 
odor, and a taste scarcely nauseous, sometimes flat, and often sweetish. As to the microscopic 
characters, the most striking is probably the total absence of the starch granules, and the relatively 
very small diameter of the vessels in the central part. Chemically this variety is characterized by 
the presence of a principle capable of reducing the cupro-potassic reagent. It is so abundant in 
the cortical part, that a simple digestion in water gives a liquid with strong reducing powers, but 
without deviating action on polarized light. The larger striated ipecacuanha comes from Colombia. 

2. Lesser striated ipecacuanha. This is in very short fragments, 2 or 3 centimetres at most - 
long, and 2 or 3 millimetres in thickness; some nearly cylindrical, others narrowly fusiform ; others 
again formed of roundish or pyriform segments, somewhat thicker than the preceding, placed end 
to end. The color is generally of a gray brown, darker than that of the other kind. The longi- 

‘tudinal strie are fine, and regular on the transverse section. The cortical portion is as it were horny, 
and its consistence firmer than in the larger kind; the central part is yellowish, and under the mi- 
croscope exhibits numerous pores. The ligneous centre is at once distinguished by the size of its 
vessels, which give it a porous appearance. The presence of the starch granules is another of the 
distinguishing characters of this variety. It contains a larger proportion of emetine than the pre- 
ceding, yielding, according to the analysis of Pelletier, 9 per cent. . 

The commercial variety of ipecacuanha cxamined by Mr. Attfield, of London, which had been 
sent to London from Bogota, and was no doubt the root of Psychotria emetica, was probably iden- 
tical with the larger variety of M. Planchon, although its highly elastic quality, which induced Mr. 
Attfield to give it the distinctive name of elastic striated ipecacuanha, had not been given as a prop- 
erty of the larger striated by Planchon. In its very small yield of emetine, only 2°75 per cent., it 
corresponds with the large variety. 
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swallowed ; as, under these circumstances, it may be given in almost indefinite doses, 
with little comparative risk of injury. In tropical or typhoid dysentery it is of 
very great value. As a nauseating remedy it is used in asthma, hooping-cough, and 
the hemorrhages; asa diaphoretic combined with opium, in numerous diseases. (See 
Pulvis Ipecacuanhex et Opit.) Its expectorant properties render it useful in catar- 
rhal and other pulmonary affections. It has been given, also, with supposed ad- 
vantage, in very minute doses, in dyspepsia, and in chronic disease of the gastro- 
intestinal mucous membrane, and as an antemetic. It has been found especially 
useful in winter coughs and asthmatic catarrh, inhaled in the form of spray; the 
wine of ipecacuanha being the preparation used.* 

Ipecacuanha is most conveniently administered, as an emetic, in the form of 
powder suspended in water. The dose is about twenty grains (1:3 Gm.), repeated, 
if necessary, at intervals of twenty minutes till it operates. In some persons much 
smaller quantities prove emetic, and we have known an individual who was gener- 
ally vomited by the fraction of a grain. The operation may be facilitated, and ren- 
dered milder, by draughts of warm water, or warm chamomile tea. An infusion in 
boiling water, in the proportion of two drachms to six fluidounces, may be given 
in the dose of a fluidounce repeated as in the former case. For the production of 
nausea, the dose in substance may be two grains (0°13 Gm.), repeated more or less 
frequently according to circumstances. As a diaphoretic it may be given in the 
quantity of a grain (0:065 Gm.) ; as an alterative, in diseases of the stomach and 
bowels, in that of a quarter or half a grain (0°016—0-03 Gm.) two or three times a day. 

Emetine has been used, but its operation on the stomach is more violent and con- 
tinued than that of ipecacuanha ; and, if given in overdoses, it may produce danger- 
ous and even fatal consequences. The dose of impure emetine is about a grain 
(0-065 Gm.), of the pure not more than an eighth (0:008 Gm.) of a grain, repeated 
at proper intervals till it vomits. In proportional doses, it may be applied to the 
other purposes for which ipecacuanha is used. It will excite vomiting when applied 
to a blistered surface after the removal of the cuticle. 

An ointment, made with one part of the powder, one of olive oil, and two of 
lard, rubbed once or twice a day for a few minutes upon the skin, produces a copious 
and very permanent eruption, but is at present only very rarely employed as a counter- 
irritant. 

Of. Prep. Extractum Ipecacuanhe Fluidum, UV. §.; Pilula Conii Composita, Br.; 
Pilula Ipecacuanhe cum Scilla, Br.; Pulvis Ipecacuanhe et Opii, U..S.; Pulvis 
Ipecacuanhe Compositus, Br.; Trochisci Ipecacuanhe; Trochisei Morphine et 
Ipecacuanhe ; Vinum Ipecacuanhex, Br. 


IRIS. U.S. Iris. [Blue flag. | 
(1/RIS.) 

The rhizome and rootlets of Iris versicolor. Linné. (Nat. Ord. Iridacex.)” U. S. 

Rhizome d’Iris varié, Glaieul bleu, Fr.; Verschiedenfarbige Schwertlilie, G. 

Gen. Ch. Corolla six-parted ; the alternate segments reflected. Stigmas petal- 
shaped. Willd. 

In all the species belonging to this genus, so far as examined, the roots are more 
or less acrid, and possessed of cathartic and emetic properties. In Europe, Dris foeti- 
dissima, I. Florentina, I Germanica, I. pseudo-acorus, and J. tuberosa have at 
various times been admitted into use, and the unpeeled roots of I. Germanica are 
still sold in the Indian bazaars under the name of Jrisia. Florentine Iris is of 
sufficient importance to demand careful consideration.+ 


* Sidney Ringer, M.D., and Wm. Murrell. The Lancet, Sept. 5, 1874, p. 338. 

_ Tris Florentina. U.S. Secondary List, 1870. (Rhizoma Iridis, P.G.; Radix Iridis Floren- 
tine, Radix Ireos; Orris Root, Iris de Florence, Fr.; Florentinische Violenwurzel, Veilehen- 
wurzel, G.; Lreos, It,; Liro Florentina, Sp.) The root (rhizome) of the Florentine Iris is perennial, 
horizontal, fleshy, fibrous, and covered witha brown epidermis, The leaves, which spring directly 
from the root, are sword-shaped, pointed, nerved, and shorter than the stem, which rises from the 
midst of them more than a foot in height, round, smooth, jointed, and bearing commonly two 
large white or bluish white terminal flowers, The calyx is a spathe with two valves. The corolla 
divides into six segments or petals, of which three stand erect, and the remaining three are bens 
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Tris versicolor. Willd. Sp. Plant. i. 233; Bigelow, Am. Med. Bot. i. 155. This 
indigenous species of Iris has a perennial, fleshy, horizontal, fibrous root or rhizome, 
and a stem two or three feet high, round on one side, acute on the other, and fre- 
quently branching. The leaves are sheathed at the base, sword-shaped, and striated. 
The flowers are from two to six in number, and are usually blue or purple, though 
varying much in color. The capsule has three valves, is divided into three cells, 
and when mature is oblong, three-sided, with obtuse angles, and contains numerous 
flat seeds. The blue flag is found in all parts of the United States, flourishing in 
low wet places, in meadows, and on the borders of swamps, which it serves to adorn. 
with its large and beautiful flowers. These make their appearance in June. The 
root is the medicinal portion. The flowers afford a fine blue infusion, which serves 
as a test for acids and alkalies, 

Properties. The recent root is without odor, and has a nauseous, acrid taste, 
which is imparted to water by decoction, and still more perfectly to alcohol. The 
acrimony as well as medicinal activity is impaired by age. If cut when fresh into 
slices, dried at the temperature of about 100° F., then powdered and kept in bottles 
excluded from the air, the root retains its virtues unimpaired for a considerable 
time. (Andrews.) It is officinally described as follows. ‘“ Rhizome horizontal, 
consisting of joints, two to four inches (5 to 10 em.) long, cylindrical in the lower 
half, flattish near the upper extremity, and terminated by a circular scar, annulated 
from the leaf-sheaths, gray-brown ; rootlets long, simple, crowded near the broad end; 
ador slight; taste acrid, nauseous.” U.S. 

D. W. Cressler found in this plant starch, gum, tannin, sugar, an acid resin, fixed 
oil, and indications of an alkaloid. (A. J. P., 1881, p. 602.) 

Blue flag possesses the cathartic, emetic, and diuretic properties common to most 
of its congeners. It was said by Mr. Bartram to be much esteemed by the southern 


backward, and bearded within at their base with yellow-tipped white hairs. The fruit is a three- 
celled capsule, containing many seeds, This plant is a native of Italy and other parts of the south 
of Europe, where it is also cultivated. The root is dug up in spring, and prepared for the market 
by the removal of its cuticle and fibres. It is cultivated for commerce chiefly in the neighborhood 
of Florence, and is exported from Leghorn in large casks. 

Florentine orris is in pieces of various form and size, often branched, usually about as thick as 
the thumb, knotty, flattened, white, heavy, of a rough though not fibrous fracture, an agreeable 
odor resembling that of the violet, and a bitterish, acrid taste. The acrimony is greater in the 
recent than in the dried root ; but the peculiar smell is more decidedly developed in the latter. The 
pieces are brittle and easily powdered, and the powder is of a dirty white color. Vogel obtained 
from Florentine orris, gum, a brown extractive, fecula,a bitter and acrid fixed oil or soft resin, 
a volatile crystallizable oil, and vegetable fibre. According to Landerer, the acrid principle is 
volatile, separating in the form of a stearopten from water distilled from the root. (Arch. der 
Pharm., \xv. 302.) The solid oil which is prepared in Europe from orris root by distillation has 
been examined by Prof. Fliickiger. By repeated crystallization from alcohol and treatment with 
animal charcoal, inodorous crystals were obtained, having the composition (C14H»02) and the prop- 
erties of myristic acid, whilst the odorous principle remained in the mother-liquor, so that oil of 
orris must be regarded as myristic acid, impregnated with some volatile oil. The acid does not 
pre-exist in orris root, and is probably liberated from a fat by the influence of steam. (Archiv d. 
Pharm., June, 1876; A. J. P., 1876, p. 411.) According to Hager, the commercial oil has the fol- 
lowing properties. At the ordinary temperature it is a pea-yellow acid, resembling the basilicon 
ointment (Phar. Germ.) in color and consistence. It is lighter than water, fuses at 38° to 40° 
C. (100°4° to 104° F.) to a transparent liquid, and commences to congeal at about 28° C. (82°4° F.). 
Two drops of the fused oil dissolve in 10 or 12 drops of warm stronger alcohol, and the solution 
does not separate at a mediumtemperature. Three drops of the oil and 20 to 25 drops of concen- 
trated sulphurie acid carefully heated to 30° C. (86° F.) yield a clear red-brown liquid, which, 
after ten minutes, dissolves in 7 C.c. of 90 per cent. alcohol, with a light violet color, gradually he- 
coming darker. Two drops of a solution of the oil in petroleum benzin evaporated spontaneously 
leave a residue, which, with a magnifying power of 50 to 100 diameters, has a ramifying appearance 
after a few hours, and shows distinct crystals after a day. One part of orris oil yields, with 3000 
to 4000 parts of weaker alcohol, a solution of which a few drops put upon a handkerchief develop a 
persistent odor of violets. (A.J. P., 1877, p.302.) In order to preserve the root from the attacks of 
insects, it is recommended to put alittle chloroform in the bottle in which it may be kept. (A.J. P., 
1858, p. 310.) d 

Onis Root is cathartic, and in large doses emetic, and was formerly employed to a considerable 
extent on the continent of Europe. It is said also to be diuretic, and to have proved useful in 
dropsies. At present it is valued chiefly for its agreeable odor. It is occasionally chewed to conceal 
an offensive breath, and enters into the composition of tooth-powders. In the form of small round 
balls, about the size of a pea, it is used by the French for maintaining the discharge from issues, a 
purpose to which it is adapted by its odor, by the slight acrimony which it retains in its dried state, 
and by the property of swelling very much by the absorption of moisture. 
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Indians; and Dr. Bigelow states that he has found it efficacious as a purgative, though 
inconvenient from the distressing nausea and prostration which it is apt to occasion; 
but other practitioners have employed it with less unpleasant effects. It may be 
given in substance, decoction, or tincture. The dose of the dried root is from ten to 
twenty grains (0°65-1°3 Gm.). Under the unscientific name of ¢ridin or trisin, 
which should be reserved for the pure active principle when discovered, the 
‘“ Kclectics” have for some time used an oleoresin, obtained by precipitating a 
tincture of the root with water, and mixing the precipitate with an equal weight of 
some absorbent powder, for which purpose powdered liquorice root would probably 
answer well. Wm. E. Jenks (A. J. P., 1881, p. 601) prepares the oleoresin of 
iris by exhausting the root with alcohol sp. gr. 835, and distilling off the alcohol. 
The so-called irisin is undoubtedly purgative, and is believed by some practitioners 
to have a very decided action upon the liver,—a belief which is confirmed by the 
researches of Prof. Rutherford, who proved that in dogs it is a powerful stimulant 
to the liver, and has also a decided influence upon the intestinal glands; he ranks 
it as less irritant to the intestines than podophyllin, and more purgative than 
euonymin. It may be given in pill in the dose of three or four grains (0°20 or 
0:26 Gm.). 
Off. Prep. Extractum Iridis, U.S.; Extractum Iridis Fluidum, 7S. 


JALAPA. U.S., Br. Jalap. 


(JA-LA’PA.) 


“The tuberous root of Exogonium Purga. Bentham. (Nat. Ord. Convolvula- 
cee.) U.S. “The dried tubercles of Hxogonium Purga. Bentham, Bot. Mag., 
vol. Ixxiii. plate 4280. Imported from Mexico.” Br. 

Tuber Jalapx, P.G.; Radix Jalape; Jalap, F’r.; Jalape, Jalapenknollen, Jalapenwurzel, G.; 
Sciarappa, Jt.; Jalapa, Sp. 

The precise botanical origin of jalap remained long unknown. It was at first as- 
cribed by Linnzeus to a Mirabilis, and afterwards to a new species of Convolvulus, 
to which he gave the name of C. Jalapa. The correctness of the latter reference 
was generally admitted; and, as the Jpomza macrorrhiza of Michaux, growing in 
Florida and Georgia, was believed to be identical with the C. Jalapa of Linn., it was 
thought that this valuable drug, which had been obtained exclusively from Mexico, 
might be collected within the limits of the United States. But the error of this 
opinion was soon demonstrated. Dr. John R. Coxe, of Philadelphia, received jiving 
roots of jalap from Mexico in 1827, and succeeded in producing a perfect flowering 
plant, of which a description, by Mr. Nuttall, was published in the Am. Journ. of 
Med. Sci. for January, 1830. The same plant has since been cultivated in various 
parts of Kurope,* and has been introduced into the Neilgherry Hills of India, where 
it grows vigorously. J. H. Balfour ( Curtis’s Bot. Mag., Feb. 1847) maintains that 
the plant belongs to the genus Exogonium of Choisy, as defined in De Candolle’s 
Prodromus, being distinguished from Ipomzea by its exserted stamens; and this 
view has been taken by the framers of the Pharmacopeias. The highest authori- 
ties, however, Bentham and Hooker, do not acknowledge the validity of the various 
genera into which Ipomeea has been broken up by Choisy (Genera Plantarum, ii. 
871), and the genus Exogonium does not seem to us worthy of the rank assigned it. 

Gen. Ch. Sepals five. Corolla campanulate. Stamens included. Style one. 
Stigma two-lobed ; the lobes capitate. Ovary two-celled ; cells two-seeded. Cap- 
sule two-celled. Lindley. | 

Exogonium Purga. Balfour, Curtis’s Bot. Mag., 3d ser., vol. iii. tab. 4280; B. 
& T. 186.—Ipomxa Jalapa. Nuttall. Carson, /dust. of Med. Bot. ii. 13, pl. 61. 
—Ilpomexa Purga. Hayne, Darstel..und Beschreib., etc., xii. 33 and 34; Lindley, 
Flor, Med. 396. The root of this plant is a roundish somewhat pear-shaped tuber, 
externally blackish, internally white, with long fibres proceeding from its lower 
part, as well as from the upper rootstalks. A tuber produced by Dr. Coxe was, in 
its third year, between two and three inches in diameter. The stem is round, © 


* The Jalap grows freely in the south of England, but the season is too short for the production 
of seed by it, although the root has yielded 11°97 per cent. of resin. (P. J. 7'r., Feb. 1869.) 
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smooth, much disposed to twist, and rises toa considerable height upon neighboring 
objects, about which it twines. The leaves are heart-shaped, entire, smooth pointed, 
deeply sinuated at the base, prominently veined on their under surface and sup- 
ported upon long footstalks. The lower leaves are nearly hastate, or with divere- 
ing angular points. The flowers, which are large and of a lilac-purple color stand 
upon peduncles about as long as the petioles. Each peduncle supports two Ne more 
rarely, three flowers. The calyx is without bracts, five-leaved, obtuse with two 
of the divisions external. The corolla is funnel-form. The stamens are five in 
number, with oblong, white, somewhat exserted anthers. The stigma is simple and 
capitate. ‘The above description is taken from that of Mr. Nuttall, published in 
Dr. Coxe’s paper in the American Journal of the Med. Sciences. 

The jalap-plant is a native of Mexico, where it is dug during the whole year, and 
mostly dried over the hearths of the Indian huts. It derives its name from the 
city of Jalapa, in the state of Vera Cruz, in the neighborhood of which it grows 
at the height of about 6000 feet above the ocean. The drug is brought from the 
port of Vera Cruz in bags, containing usually between 100 and 200 pounds.* 

Properties. The tuber comes either whole, or divided longitudinally into two 
parts, or in transverse circular slices. The entire tubers are irregularly roundish, or 
ovate and pointed, or pear-shaped, usually much smaller than the fist, and the larger 
ones marked with circular or vertical incisions, made to facilitate their drying. The 
root is preferred in this state, as it is less apt to be defective, and is more easily dis- 
tinguished from the adulterations than when sliced. A much larger proportion 
comes entire than formerly, indicating a greater scarcity of the older roots, which 
it is necessary to slice in order to dry them properly. The tuber is heavy, compact, 
hard, brittle, with a shining undulated fracture, not fibrous, but exhibiting numer- 
ous resinous points, distinctly visible with the microscope. It is externally brown 
and wrinkled, internally of a grayish color, diversified by concentric darker circles, 
in which the matter is denser and harder than in the intervening spaces. Jalap is 
always kept by pharmacists in the state of powder, which is of a yellowish gray 
color, and when inhaled irritates the nostrils and throat, and provokes sneezing and 
coughing. The odor of the root, when cut or broken, is heavy, sweetish, and rather 
nauseous; the taste is sweetish, somewhat acrid, and disagreeable. It yields its 
active properties partly to water, partly to alcohol, and completely to diluted alcohol, 
and the U.S. P. gives the following test of its efficiency. ‘“ On exhausting 100 parts 
of jalap by alcohol, concentrating the tincture, and pouring it into water, a precipi- 
tate of resin should be obtained, which, after washing with water, and drying, should 
weigh not less than 12 parts, and of which not over 10 per cent. should be soluble 
in ether.” M. Cadet de Gassicourt obtained from 500 parts of jalap, 24 of water, 50 
of resin, 220 of gummy extract, 12-5 of fecula, 12-5 of albumen, 145 of lignin, 16:3 
of saline matters, 2°7 of silica, with a loss of 17 parts. Buchner and Herberger sup- 
posed that they had discovered a basic substance, which they called jalapin. G. A. 
Kayser found that the resin of jalap consists of two portions, one of which, amount- 
ing to seven parts out of ten, is hard and insoluble in ether, the other is soft and 
soluble in that menstruum. ‘The hard resin he named rhodeoretin, and found to be 
identical with the jalapin of Buchner and Herberger. By reaction with the alka- 
lies it is converted into an acid, called rhodeoretinic acid. Rhodeoretin is slightly 
soluble in water, freely so in alcohol, and insoluble in ether, chloroform, or benzol ; 
and the alcoholic solution is precipitated both by ether and water. It is dissolved 
by solutions of the alkalies, more quickly if heated, and is not precipitated by acids, 
having become soluble by conversion into the acid above referred to. It purges 
violently in the dose of three or four grains, and is supposed to be the active prin- 
ciple of jalap. Mayer confirmed and extended the observations of Kayser. He 
gave the name of convolvulin to Kayser’s rhodeoretin, and announced its formula 
as ©,,H,,0,,- This substance is colorless when pure, dissolving easily in ammonia, 
is not reprecipitated by acids, because of its conversion into convolvulic acid, which 
- is a hydrate of the glucoside convolvulin. This, on being treated with nitric acid, 


* The root of I. pandurata, Man Root, Man of the Earth, of this country, is sometimes met 
with in American commerce. Mr. C. Manz found a resin init. (A.J. P., 1881, p. 384.) 
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yields sebacie acid. Convolvulin possesses in a high degree the purgative prop- 
erties of jalap. Mayer obtained from Jpomea Orizabensis a resin which he ealled 
jalapin, which was afterwards shown by Keller to be identical with the resin of 
scammony. Mayer’s jalapin differs from convolvulin in being soluble in ether. 
A. F. Stevenson (V. &., 1879, p. 359) has studied the two resins found in jalap, 
and furnishes a tabular statement of the differences between the soft resin jalapin 
and the hard resin convolvulin, which we give in a foot-note.* The proportion of 
resin to the other ingredients of the root varies considerably in different speci- 
mens. According to Gerber, the root contains 7°8 per cent. of hard resin, 3-2 
of soft resin, 17-9 of extractive, 14:5 of gummy extract, 8-2 of a coloring substance 
which becomes red under the influence of the alkaline carbonates, 1:9 of uncrystal- 
lizable sugar, 15-6 of gum mixed with some saline matters, 3:2 of bassorin, 3-9 of 
albumen, 6:0 of starch, 8-2 of lignin, with some water, and various salts. For the 
method of obtaining the resin of jalap pure, see Resina Jalapx.t 

Jalap is apt to be attacked by worms, which, however, are said to devour the 
amylaceous or softer parts, and to leave the resin; so that the worm-eaten drug is 
more powerfully purgative than that which is sound. Thus, out of 397 parts of 
the former, M. Henry obtained 72 parts of resin, while from an equal quantity of 
the latter he procured only 48 parts. Hence worm-eaten jalap should be employed 
for obtaining the resin, but should not be pulverized, as it would afford a powder of 
more than the proper strength. The drug is also liable to various adulterations, or 
fraudulent substitutions, which, however, can usually be detected without difficulty. 
Those which have attracted particular attention are mentioned in the note below.t 


2. Reactions with Oxidizing Agents on con- 
* 1. Solvents. volvulin and jalapin dissolved in concen- 
trated sulphuric acid. 











Solvent. Jalapin. Convolvulin. Agent. Jalapin. Convolvulin. 
Chloroform.~| Readily soluble. | Slightly soluble. Potassium Produces odor of | Produces odor of 
Ether. Very soluble. Insoluble. bichromate, rancid butter rancid butter 
Petrol. naph- | Slightly soluble. | Insoluble. and reddish and olive-green 

tha. brown color. color. 
Oil turpen- | Slightly soluble. | Insoluble. 

tine. 

Benzol. | Slightly soluble. | Insoluble. Potassium Same reactions. | Same reactions. 
Carbon disulp.| Easily soluble. Insoluble. permanga- 
Water. Slightly suluble. | Slightly soluble. |; — nate. 
Hydrochloric | Slightly soluble. | Readily soluble. 
acid. 
Sulphuric Very soluble,with | Readily soluble, |} Potassium Same reactions, | Same reactions. 
acid. production of | with production nitrate. but not so 
maroon color, of bright red strong. 
changing to coloration. 
black. 
Caustic po-| Easily soluble. | Easily soluble, || Potassium Same reactions, | Same reactions. 
tassa, with  produc- chlorate. but not 50 
tion of odor of strong. 
whisky when 
heated. 
Ammonia, Readily soluble, | Slightly soluble. Manganese Same odor, and} Same odor, and 
more so than dioxide. color dark color rose-pink. 
convolvulin. green. 





f True jalap varies much in the proportion of resin, and consequently in purgative power. Dr. 
E. R. Squibb has found the proportion to vary from 11 to 16-25 per cent. (A. J. P., 1868, p. 65); 
but others have obtained a greater proportion than the largest mentioned; and Mr. Charles Umney 
states that, in a fine selected specimen, he had found 21:5 per cent. (P. J. Tr., Dec. 1867.) 

f Among the inferior kinds of jalap are specimens of the genuine root which appear to have 
been partially exhausted in their aggregate state before pulverization. Froma pound of this kind, 
Dr. Squibb obtained only 1°8 per cent. of resin. The rootlets of the tubers are sometimes mixed 
in large proportion with the tubers themselves, The same chemist found in a lot of this kind 2°2 
per cent. of resin. (A. J. P., 1868, pp. 65-6.) 

Tampico Jalap. (Purga de Sierra Gorda, Mexican.) This drug closely resembles the true jalap, ~ 
but the tubers are somewhat smaller, more elongated and shrivelled. The odor and taste resemble 
those of true jalap. According to Mr. Ambrose Andouard, it is the jalap digité majeur of M. Gui- 
bourt. Through the efforts of Mr. Daniel Hanbury, of London, aided by two Prussian officials in 
Mexico, Mr, Hugo Finck, vice-consul at Cordova, and Mr. E. Bonecke, consul-general at Mexico, 
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Jalap should be rejected when it is light, of a whitish color internally, of a dull 
fracture, spongy, or friable. Powders of calomel and jalap, taken on long voyages 


the origin of the drug was traced to the state of Guanajuato, where it grows along the Sierra Gorda 
near San Luis de la Paz. In this place it is purchased from the Indians, and conveyed by mules 
to Tampico, where it enters into commerce. Through the agency of the same gentleman, Mr. Han- 
bury, after some failures, succeeded in obtaining a living tuber, from which he raised a flourishing 
lant that proved to be an undescribed species of the genus /pomea, differing from J, purga by its 
bell-shaped corolla and pendulous flower buds. ‘To it Mr, Hanbury gave the name of J. simulans. 
(A. J. P., July, 1870.) Prof. H. Spirgatis, of Kénigsberg, obtained a resin by preparing a tincture 
of the Tampico jalap, evaporating, washing, boiling the residue in water, redissolving in alcohol, . 
and decolorizing by charcoal. He gave it the name of tampicin. Its physical properties are sim- 
ilar to those of the jalap resin. It is brittle, tasteless, inodorous, insoluble in water, soluble in ether 
and alcohol, and in solution has a feeble acid reaction. By strong alkalies it is changed into a 
soluble acid, which Prof. Spirgatis calls tampicic acid. By the action of dilute sulphuric, nitric, 
or hydrochloric acid, it is converted, slowly if cold, but rapidly with heat, into a peculiar acid called 
tampicolic, with sugar. For the mode of preparing these acids, and their properties, the reader 
is referred to an article in V. &. (July, 1871, p. 50). The melting point of tampicin is 130° C.; 
its formula C34H5,014. The percentage of it yielded by the drug varies from a minimum of 10 per 
cent. (Hanbury) to a maximum of 15 per cent. (Umney). Andouard states that it is purgative. 

Mechoacan. Jalap is said to be sometimes adulterated with bryonia root ; but no instance of the 
kind has come under our notice; and the two drugs are so widely different that the fraud should 
be instantly detected. (See Bryonia, page 301.) It is probable, however, that the adulteration 
which has been considered as bryonia root is the mechoacan, which in Europe is sometimes called 
American bryony, and was formerly erroneously supposed to be derived from a species of Bryonia, 
Mechoacan is a product of Mexico, which was taken to Europe even before the introduction 
of jalap. The plant producing it has been conjectured to be /pomexa macrorrhiza of Michaux, 
which is believed to grow in Mexico near Vera Cruz, as well as in our Southern States, and the 
root of which is said to weigh, when of full size, from fifty to sixty pounds, and, according to 
Dr. Baldwin, has little or no purgative power. But this origin is quite uncertain; and Guibourt 
states, in one of his communications to the journals, that what is sold in Europe under the name 
of mechoacan is certainly the product of Asclepias Contrayerva of the Mexican flora. (Journ.. 
de Pharm. et de Chim., 4e sér., iv. 98, 1866.) Mechoacan is in circular slices, or fragments of 
various shapes, white and farinaceous within, and, as found in the European markets, generally 
destitute of bark, of which, however, portions of a yellowish color sometimes continue to adhere. 
The larger slices are sometimes marked with faint concentri¢ striae ; and upon the exterior surface 
are brown spots and ligneous points, left by the radicles after removal. (Guibourt.) Though taste- 
less when first taken into the mouth, it becomes after a time slightly acrid. It is very feebly pur- 
gative. We have seen flat circular pieces of root, mixed with jalap, altogether answering this de- 
scription, except that the cortical portion still remained, between which and thestarechy parenchyma 
there was an evident line of division. 

Orizaba Root. Male Julap. Light, Woody, or Fusiform Jalap. Jalap Stalks. Purgo Macho 
(Mexican). This is the product of a plant named by M. Ledanois Convolvulus Orizabensis, from the 
city of Orizaba, in the neighborhood of which it grows abundantly. A description of it was first 
published in this country by Mr. D. B. Smith, in a paper in A. J. P. (ii. 22). For an account 
of the plant, the reader is referred to the same journal (x. 224). The recent root is large, spindle- 
shaped, sometimes twenty inches in length, branched at its lower extremity, yellow on its outer 
surface, and white and milky within. The drug, as described by Guibourt, is in circular pieces, two 
or three inches in diameter, or in longer and more slender sections. As we have seen it, the shape 
of the pieces is often such as to indicate that the root was sliced transversely, and each circular slice 
divided vertically into quarters. The horizontal cut surface is dark from exposure, unequal from the 
greater shrinking in desiccation of some parts than others, and presents the extremities of numerous 
fibres, which are often concentrically arranged, and run in the longitudinal direction of the root. 
Internally the color is grayish, and the texture, though much less compact than that of jalap, is 
sometimes almost ligneous. The taste is at first slight, but after a time becomes somewhat acrid 
and nauseous. The root, analyzed by M. Ledanois, yielded, in 1000 parts, 80 of resin, 256 of 
gummy extract, 32 of fecula, 24 of albumen, and 580 of lignin, It has cathartic properties similar 
to those of the true jalap, but feebler, requiring to be given in a dose of from thirty to sixty grains 
in order to operate effectively. (Journ. de Pharm., xxiv. 166.) The resin of C. Orizabensis, which 
has been unfortunately named jalapin by Meyer, is, according to that chemist, changed by boiling 
with baryta-water into an acid called jalapie acid; and both jalapin and jalapic acid are glucosides, 
being resolved by boiling dilute acid into glucose, and a peculiar substance which he designates as 
jalapinol. (See Journ. de Pharm., 3e sér., xxix. 123.) It differs from jalap resin in consisting of only 
one principle, which is entirely soluble in ether. But both resins are distinguished from al] others 
by being gradually dissolved in concentrated sulphuric acid, and deposited again after some hours 
in a soft state. (Chem. Gaz., No. 53; from Liebig’s Annalen.) Its formula is C3,H56016, and it is ho- 
mologous with convolvulin, or true jalap resin. Hanbury and Fliickiger obtained 11°8 per cent. of 
it from the root, and state that it is probably the jalapin of English pharmacy. It is considered by 
chemists identical with the resin of scammony, and is affirmed to have similar drastic properties. 

Rose-scented Jalap. Overgrown Jalap. A false jalap was some years since brought into market, 
imported from Mexico into New York in considerable quantities, and was offered for sale under the 
name of overgrown jalap. A specimen, brought to Philadelphia, and examined by a Committee of 
the College of Pharmacy, presented the following characters. It was in light, entire or vertically 
sliced tubers, of different form and magnitude, spindle-shaped, ovate and kidney-form, some as 
much as six iaches long and three thick, others much smaller, externally somewhat wrinkled, with 
broad, flattish, light brown ridges, and shallow ‘darker furrows, internally grayish white, with dis- 
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to southern climates, are said, when brought back, to have become consolidated, and 
so far chemically altered as plainly to exhibit globules of mercury. This change is 
ascribed by Schacht and Wackenroder to a fungous growth. (Arch. der Pharm., 
xxxix. 239.) The best criterion of good quality in jalap is the proportion of its 
resinous constituent; and all specimens intended for use in the powdered form, or 
in any liquid preparation, should be rejected if they contain less than 12 per cent. 
of resin. 

Medical Properties and Uses. Jalap is an active cathartic, operating briskly 
and sometimes painfully upon the bowels, and producing copious watery stools. The 
aqueous extract purges moderately, without much griping, and is said to increase the 
flow of urine. The portion not taken up by water gripes severely. ‘The watery 
extract obtained from jalap, previously exhausted by rectified spirit, is said to have 
no cathartic effect, but to operate powerfully by urine. (Duncan.) The alcoholic 
extract, usually called resin of jalap, purges actively, and often produces severe 
griping. From these facts, it would appear that the virtues of this cathartic do not 
depend exclusively upon any one principle. Experiments, however, by Mr. John C. 
Long, of Philadelphia, seem to show that the gummy extract, which he took in the 
quantity of a drachm without any effect, is inert; while the soft resin, or that soluble 
in ether, which was thought to have but feeble power, if any, acted powerfully as a 
hydragogue cathartic, in the dose of three grains. (A. J. P., 1861, p. 489.) Jalap 
was introduced into Kurope in the latter part of the sixteenth or the beginning of the 
seventeenth century, and now ranks among the purgative medicines most extensively 
employed. It is applicable to most cases in which an active cathartic is required, 
and from its hydragogue powers is especially adapted to the treatment of dropsy. 
It is generally given in connection with other medicines, which assist or qualify its 
operation. In dropsical complaints it is usually combined with bitartrate of potas- 
sium. With calomel it forms a cathartic compound, which has long been highly 
popular, in the United States, in bilious fever and other complaints attended with 
congestion of the liver or portal circle. in overdoses it may produce dangerous 
hypercatharsis. It is said to purge when applied to a wound. 

The dose of jalap in powder is from fifteen to thirty grains (1-1:95 Gm.); of 
the resin, or alcoholic extract, from four to eight grains (0°-26-0:52 Gm.); of the 
extract of the Br. Pharmacopeeia, from five to fifteen grains (0°33-1 Gm.); of the 
new officinal abstract, from ten to fifteen grains (0°65 tol Gm.). The dose of calomel 
tant darker concentric circles, sometimes uniformly amylaceous, of a dull rough fracture, a loose 
texture, a slight, peculiar, and sweetish odor, and a feeble jalap-like taste. The powder was of a 
light gray color, and did not irritate the nostrils or throat during pulverization. The root differed 
from mechoacan by the absence of the marks of rootlets, and from male jalap by the want of a 
fibrous structure. It yielded by analysis, in 100 parts, 3 of a soft and 4 of a hard and brittle resin, 
17 of gummy extractive, 28 of starch and inulin, 10 of gum and albumen, 23°2 of lignin, and 14°8 
of saccharine matter and salts of lime, including loss. In doses of from fifteen to twenty grains it 
produced no effect on the system. A similar root was described by Guibourt by the name of rose- 
scented jalap. It was taken to France from Mexico, mixed with genuine jalap. It proved equally 
inefficacious as a purgative, and probably had the same origin. This spurious drug is probably the 
product of a Convolvulus or Ipomea. (See A. J. P., xiv. 289.) 

Two varieties of false jalap, imported into New York, are described by Mr. John H. Currie in the 
N.Y. Journ. of Pharm. for Jan. 1852. The first corresponds with the root above described as that 
of Convolvulus Orizabensis, or male jalap, both in appearance and in the character of its resinous 
ingredient, The second is a tuberous root, resembling in shape, color, and size, the butternut, or 
fruit of Juglans cinerea, being black or nearly so externally, dull over most of the surface but glossy 
in spots, with deep longitudinal incisions, internally yellow or yellowish white, with a horny frac- 
ture, and upon the transversely cut surface marked with sparse dots, as if from delicate fibres. It 
contains no resin, and appears to be inert. : 

In Journal de Pharmacie (Dee. 1863, p. 477, and March, 1864, p. 212) three other tubers are de- 
scribed by M. Guibourt, which have been offered in the market for jalap; one named false jalap of 
New Orleans, becaure imported into France from that city, the second digitate jalap (jalap digité) 
from the arrangement of its component tubers, and the third radiated false-jalap (faux-jalap ra- 
yonné) from the stellate appearance of the cut surface. These jalaps do not closely resemble in 
physical properties the true root. 

Another false jalap, some tubers of which were exhibited to Prof. Procter by Mexicans, who 
stated that they were produced on grounds in Mexico belonging to them, is described by him in _ 
A. J. P. (Sept. 1868, p. 389), to which the reader is referred for a particular account of it. Though 
differing in shape and interior structure from genuine jalap, they had precisely the odor of that 
product, and a similar wrinkled appearance and mottled brown color externally, and were probably 
derived from a plant either of the same genus as ‘jalap or one closely related to it. 
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and jalap is ten grains (0°65 Gm.) of each; of bitartrate of potassium and jalap, two 
drachms (7°8 Gun.) of the former and ten or fifteen grains (0-65-1:0 Gm.) of the 
latter. 

Of. Prep. Abstractum Jalape, U. S.; Extractum Jalape, Br; Pulvis Jalapze 
Compositus ; Pulvis Scammonii Comp., Br.; Resina Jalape. 


JUGLANS. U.S. Juglans. [ Butternut.) 
(JUG'LANS.) 


“The inner bark of the root of Juglans cinerea, Linné (Nat. Ord. Juglan- 
daceze), collected in autumn.” U.S. 

Ecorce de Noyer gris, /’r.; Graue Wallnussrinde, G. 

Gen. Ch. MALE. Amentum imbricated. Calyxascale. Corolla six-parted. Fila- 
ments four to eighteen. FEMALE. Calyx four-cleft, superior. Corodla four-cleft. 
Styles two. Drupe coriaceous, with a furrowed nut. Willd, 

Several products of Juglans regia, or common Huropean walnut, are used me- 
dicinally in Kurope. The hull of the fruit has been employed as a vermifuge from 
the times of Hippocrates, and has been recommended in syphilis and old ulcers. 
The expressed oil of the fruit has been deemed efficacious against the tape-worm, 
and is also used as a laxative injection. The leaves, long occasionally employed for 
various purposes both in regular and domestic practice, have been found by Pro- 
fessor Négrier, of Angers, in the highest degree efficacious in scrofula. He gave to 
children a teacupful of a pretty strong infusion, or six grains of the aqueous extract, 
or an equivalent dose of a syrup prepared from the extract, two, three, or four times 
a day; and at the same time applied a strong decoction to the ulcers, and as a col- 
lyrium when the eyes were diseased. No injury ever resulted from a long-continued 
use of the remedy. It appears to act as a moderately aromatic bitter and astringent. 
(Arch. Gen., 3e série, x. 399 and xi. 41.) They are said also to have proved useful 
as a topical application in malignant pustule. (Jbid., 5e ser., x. 609.)* The leaves 
of our J. nigra, or common black walnut, and those of J. cinerea, the only officinal 
species, probably possess the same properties. 

Juglans cinerea. Willd. Sp. Plant. iv. 456; Bigelow, Am. Med. Bot. ii, 115; 
Carson, Jllust. of Med. Bot. ii. 42, pl. 86; B. & T. 247.—J. cathartica. Michaux, 
N. Am. Sylva,i. 160. This is an indigenous forest tree, known in different sections 
of the country by the names of butternut, oilnut, and white walnut. In favorable 
situations it attains a great size, rising sometimes fifty feet, with a trunk three or 
four feet in diameter at the distance of five feet from the root. The stem divides, 
at a short distance from the ground, into numerous nearly horizontal branches, which 
spread widely, and form a large tufted head. The young branches are smooth and 
of a grayish color, which has given origin to the specific name of the plant. The 
leaves are very long, and consist of seven or eight pairs of sessile leaflets, and a 
single petiolate leaflet at the end. These are two or three inches in length, oblong- 
lanceolate, rounded at the base, acuminate, finely serrate, and somewhat downy. The 
male and female flowers are distinct upon the same tree. The former are in large 
aments, four or five inches long, hanging down from the sides of the shoots of the 
preceding year’s growth, near their extremity. The fertile flowers are at the end 
of the shoots of the same spring. The germ is surmounted by two large feathery, 
rose-colored stigmas. The fruit is sometimes single, suspended by a thin pliable 
peduncle; sometimes several are attached to the sides and extremity of the same 
peduncle. The drupe is oblong-oval, with a terminal projection, hairy, viscid, green 
in the immature state, but brown when ripe. It contains a hard, dark, oblong, 


# Nucitannie Acid. In the walnut, between the kernel and the shell, is a thin membrane, which 
closely embraces the cotyledon, called the episperm, which consists of two layers, the inner very 
thin, colorless, translucent, and perfectly tasteless, the outer coarser, somewhat colored, and of a 
bitter, disagreeable taste. The latter, examined chemically by Dra't. L. Phipson, was found to 
contain, among other principles, as gallic and ellagic acid, etc., a new variety of tannic acid, which 
he proposes to name nucitannie acid or nucitannin, to which the outer membrane chiefly owes its 
unpleasant taste. It is a glucoside; as when boiled for some hours, with dilute hydrochloric acid, 
it splits into glucose and a peculiar red acid substance, which he calls rothic acid, and the properties 
of which he has pretty thoroughly investigated. (Chem. News, Sept. 3, 1869, p. 116.) 
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pointed nut, with a rough, deeply and irregularly furrowed surface. The kernel is 
thick, oily, and pleasant to the taste. 

The butternut grows in Upper and Lower Canada, and throughout the whole 
northern, eastern, and western sections of the old United States. In the Middle 
States, the flowers appear in May, and the fruit ripens in September. The tree, if 
pierced immediately before the leaves unfold, yields a richly saccharine juice, from 
which sugar may be obtained, nearly if not quite equal to that from the sugar maple. 
The wood, though neither strong nor compact, is useful for some purposes on account — 
of its durability, and exemption from the attacks of worms. The fruit, when half- 
crown, is sometimes made into pickles, and, when ripe, affords in its kernel a grateful 
article of food. The bark is used for dyeing wool a dark brown color, though in- 
ferior for this purpose to that of the black walnut. It is said, when applied to the 
skin, to be rubefacient. The inner bark is the medicinal portion, and that of the 
root, being considered most efficient, is directed by the Pharmacopeia. It should 
be collected in May or June. 

On the living tree, the inner bark, when first uncovered, is of a pure white, which 
becomes immediately on exposure a fine lemon color, and ultimately changes ta 
deep brown. It has a fibrous texture, and is officinally described as follows. ‘In 
flat or curved pieces, from an eighth to a quarter of an inch (3 to 6 mm.) thick; 
the outer surface nearly free from soft cork, deep brown; the inner surface smooth 
and striate ; transverse fracture short, delicately checkered, whitish and brown ; odor 
feeble; taste bitter and somewhat acrid.” U.S. Its medical virtues are extracted 
by boiling water. Dr. Bigelow could detect no resin in the bark; and the presence 
of tannin was not evinced by the test of gelatin, though a brownish black color was 
produced by sulphate of iron. Mr. Charles O. Thiebaud found the bark to be desti- 
tute of tannic acid, and of any vegetable alkaloid, but to contain bitter extractive 
oily matter in large proportion, a volatilizable acid, crystallizing in bright, orange- 
yellow crystals, and appearing to bear some analogy with chrysophanic acid, named 
juglandic acid, another acid crystallizing in tabular colorless crystals, and a volatile 
acid, with ashes, potassium largely, with traces of sodium, calcium, and aluminium. 
(A. J. P., 1872, p. 253.) In a subsequent analysis, Mr. E. 8S. Dawson found resin 
in very small proportion, a volatile acid, and in addition to the bases discovered by 
Mr. Thiebaud, magnesium, combined, as were the other bases, with carbonic, hy- 
drochloric, phosphoric, and silicic acids. Prof. Maisch has no doubt that the jug- 
landic acid of Mr. Thiebaud is the nucin of A. Vogel, Jr., found in green walnut 
peel. (Jbid., April, 1874, p. 167.) 

Medical Properties and Uses. Butternut is a mild cathartic, operating with- 
out pain or irritation, and resembling rhubarb in the property of evacuating without 
debilitating the alimentary canal. It was much employed, during our Revolutionary 
war, by Dr. Rush and other physicians attached to the army. It is especially 
applicable to cases of habitual costiveness and other bowel affections, particularly 
dysentery, in which it has acquired considerable reputation. In connection with 
calomel it has sometimes been used in our intermittent and remittent fevers, and 
other complaints attended with congestion of the abdominal viscera. It is given in 
the form of decoction or extract, never in substance. ‘The extract is officinal, and 
is almost always preferred. The dose of it is from twenty to thirty grains (1:3- 
1:95 Gm.) as a purge, from five to ten grains (0:33-0:65 Gm.) as a laxative. Mr. 
K. S. Dawson, G. P., states, as the result of his own experience, that a tincture con- 
taining the virtues of two troyounces of the bark in a pint of diluted alcohol will 
act decidedly as a cathartic in the dose of from one to two fluidrachms (3°75-7'5 
C.c.). (A. J. P., 1874, p. 169.) 

Off. Prep. Extractum Juglandis, U.S. 


JUNIPERUS. U.S. Juniper. 
(JU-NIP/E-RUS.) 
“The fruit of the Juniperus communis. Linné. (Nat. Ord. Conifere.)” U. S. 
Fructus Juniperi, P.G.; Baceee Juniperi; Juniper Berries; Geniévre, Genévrier commun, 


Baies de Genidvre, Fr.; Gemeiner Wachholder, Wachholderbeeren, G.; Ginepro, Jt.; Enebro, 
Bayas de Enebro, Sp. 
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Gen. Ch. MALE. Amentum ovate. Culyx a scale. Corolla none. Stamens three. 
Fema.e. Calyx three-parted. Petals three. Styles three. Berry three-seeded, irregu- 
lar, with the three tubercles of the calyx. Willd. 

Juniperus communis. Willd. Sp. Plant. iv. 853; Woodv. Med. Bot. p. 13, t.6; B. 
& T., 255. This is an erect evergreen shrub, usually small, but sometimes twelve 
or fifteen feet high, with numerous very close branches. The leaves are narrow, 
longer than the fruit, entire, sharply pointed, channelled, of a deep green color, some- 
what glaucous on their upper surface, spreading, and attached to the stem or 
branches in threes, in a verticillate manner. The flowers are dicecious, and disposed 
in small, ovate, axillary, sessile, solitary aments. The fruit is formed of the fleshy 
coalescing scales of the ament, and contains three angular seeds. 

The common juniper is a native of Kurope, but has been introduced into this 
country, in some parts of which it has become naturalized. It is not uncommon in 
the neighborhood of Philadelphia. The plant described in Bigelow’s American 
Medical Botany, under the title of J. communis, and very common in certain parts 
of New England, deserves, perhaps, to be considered a distinct species. It is a trailing 
shrub, seldom more than two or three feet high, spreading in all directions, throw- 
ing out roots from its branches, and forming beds which are often many rods in 
circumference. The name of J. depressa has been proposed for it. The common 
juniper flowers in May, but does not ripen its fruit till late in the following year. 
All parts of the plant contain a volatile oil, which imparts to them a peculiar flavor. 
The wood has a slight aromatic odor, and was formerly used for fumigation. A 
terebinthinate juice exudes from the tree and hardens on the bark. This has been 
erroneously considered as identical with sandarach. The peasantry in the south 
of France prepare a sort of tar, which they call “ huile de cade,” from the interior 
reddish wood of the trunk and branches, by a distillation per descensum. The Oil 
of Cade is now a commercial article, and has properties analogous to those of oil 
of tar. (See Oleum Juniperi.) The fruit and tops of juniper are the only officinal 

arts. 
: The berries, as the fruit is commonly called, are sometimes collected in this 
country, and parcels are occasionally brought to the Philadelphia market from New 
Jersey. But, though equal to the European in appearance, they are inferior in 
streneth, and are not much used. The best come from the south of Europe, partic- 
ularly from Trieste and the Italian ports. They are globular, more or less shrivelled ; 
about as large as a pea; marked with three furrows at the summit, and at the base 
with tubercles from the persistent calyx; and covered with a glaucous bloom, 
beneath which they are of a shining blackish purple color, They contain a brownish 
yellow pulp, and three ovate, long, bony, angular seeds. They have an agreeable 
somewhat aromatic odor, and asweetish, warm, bitterish, slightly terebinthinate taste. 
These properties, as well as their medical virtues, they owe chiefly to a volatile oil. 
(See Oleum Juniperi.) The other ingredients, according to Trommsdorff, are 
resin, sugar, gum, wax, lignin, water, and various saline substances. ‘The propor- 
ticn of these ingredients varies according to the greater or less maturity of the 
berries.* The volatile oil is most abundant in those which have attained their full 


* Franz Steer, of Cashau, in a more recent analysis, found the sugar to be glucose, and, besides 
the principles discovered by Trommsdorff, obtained pectin, malic acid, and a peculiar resin-like sub- 
stance, which he names juniperin. This is black, with a yellow tint in thin layers by transmitted 
light, brittle, easily pulverizable, tasteless, insoluble in water and ether, but soluble in alcohol, and 
without acid or alkaline reaction. A singular property is that, when rubbed with a little water, it 
changes into a yellow powder, which is perfectly soluble in 66 parts of water, and has in solution 
an unpleasant bitter taste. It is obtained by distilling a tincture of the berries until nearly all the 
alcohol has passed over, pouring the residue while hot into a vessel, in which it deposits a gum- 
resin on cooling, decanting the clear liquid and reducing it with a gentle heat to a small volume, 
and allowing it to stand. A yellow powder separates, resembling powdered rhubarb, which dis- 
appears by further evaporation, and is followed by resinous drops, which, separated and washed, 
constitute the substance in question. (Chem, Centralb., Dec. 31, 1856, p. 951.) aia 

M. E. Donath gives as the composition of the berries, 29°44 of water, 0°91 of volatile oil, 1°86 of 
formic, 0°94 acetic, 0°21 malic, and traces of oxalic acid, 0°64 was like fatty matter, 8°46 green resin, 
1:29 brown resin, 0°37 bitter matter (the juniperin of Steer), 0°73 of pectin, 4°45 of protein sub- 
stances, 29 69 sugar, 15°83 of cellulose, and 2°33 of mineral substances. (Journ. de Pharm., Jany. 
1874, p. 84.) 
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growth and are still green, or in those which are on the point of ripening. In the 
latter, Trommsdorff found one per cent. of the oil. In those perfectly ripe it has 
been partly changed into resin, and in those quite black, completely so. The ber- 
ries impart their virtues to water and alcohol. They are very largely consumed in 
the preparation of gin. 

The tops of juniper were formerly directed by the Ldinburgh and Dublin Colleges. 
Their odor is balsamic, their taste resinous and bitterish, and they possess similar 
virtues with the berries. 

Medical Properties and Uses. Juniper berries are gently stimulant and diuretic, 
imparting to the urine the smell of violets, and producing occasionally, when largely 
taken, disagreeable irritation ia the urinary passages. They are chiefly used as an 
adjuvant to more powerful diuretics in dropsical complaints, but have been recom- 
mended also in scorbutic and cutaneous diseases, catarrh of the bladder, and atonic 
conditions of the alimentary canal and uterus. They may be given in substance, 
triturated with sugar, in the dose of one or two drachms (3:9-7-8 Gm.) three or 
four times a day. But the infusion is more convenient. It is prepared by macer- 
ating an ounce of the bruised berries in a pint of boiling water, the whole of which 
may be taken in the course of twenty-four hours. Extracts are prepared from the 
berries, both bruised and unbruised, and given in the dose of one or two drachms 
(3-9-7°8 Gm.); but, in consequence of the evaporation of the essential oil, they 
are probably not stronger than the berries in substance. 

Of. Prep. Oleum Juniperi. 


KAMALA. U.S, Br. Kamala. 
(KA-MA'LA.) 


“The glands and hairs from the capsules of Mallotus philippinensis. Mueller 
Arg. (Nat. Ord. Euphorbiacee.)” U. 8. ‘A powder which consists of the mi- 
nute glands that cover the capsules of Rottlera tinctoria. Rowb. Corom. Imported 
from India.” Br. 

Rottlera, U. S. 1870; Kameela, Spoonwood; Kalmie, Fr., G. 

The genus Rottlera was named in honor of the Rev. Dr. Rottler, a Danish mis- 
sionary, and as now recognized was established by Roxburgh. It belongs to the 
Natural Order of Euphorbiaceze, and, besides the British officinal L. Tinctoria, 
includes another species having medical virtues, the Mottlera Schimperi, a large 
tree of Abyssinia, the bark of which, under the name of cortex musenz or musena 
bark, has attracted some attention from its presumed anthelmintic virtues.* 

Rottlera tinctoria (Mallotus Philippinensis, De Cand. Prodrom. xv. 980), which 
is described and figured by Roxburgh in his treatise on The Plants of the Coast of 
Coromandel (ii. 36), is a small tree from 15 to 20 feet in height, growing in Abys- 
sinia and Southern Arabia, throughout Hindostan, in several of the East India 
islands, and in China, Australia, and New South Wales. The fruit is a roundish 
three-valved, three-celled capsule, of about the size of a small cherry, marked ex- 
ternally with three furrows, and thickly covered with a red powder. This is the 
officinal part of the plant. Very large quantities of it are collected in Hindostan. 
The berries, placed in large baskets, are rolled about and rubbed with the hands, 
and the powder thus freed sifts through the open wicker-work.t+ 


* Cortex Musene, This bark is in quills several inches long, an inch or more in diameter, rough 
and fissured externally, with a brown epidermis, and beneath this successively a thin greenish cel- 
lular coat, a thicker pale yellow periderm, and a tough, very fibrous liber. It is inodorous, but has 
a sweetish nauseous taste, followed by an enduring sense of acrimony in the fauces. It was found 
by Mr. C. Thiel to contain an acrid substance analogous to saponin, a bitter principle, a fatty wax- 
like substance, yellow coloring matter, extractive, and various salts. It is said to be used in Abys- 
sinia, in connection with koosso, in the treatment of the tape-worm. (Neues Jahrb. fiir Pharm, 
Jan. 1863, p. 374.) ; 

t A peculiar kind of kamala, evidently not the product of Rottlera tinctoria, has been imported 
from Aden. Under the microscope the grains are cylindrical or subconical, 170 to 200 mm. long 
by 70 to 100 broad, with oblong resin-cells arranged perpendicularly in three or four tiers. When 
heated to 212° F. the powder turns black. Under the name of Vars, this drug is said to be used 
“ Southern Arabia for the same purposes that kamala is employed elsewhere. Its source is un- 

nown. ’ 
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Properties. Kamala, as brought to our market, is a light, finely granular, and 
very mobile powder, of a brownish red or madder color, with little smell or taste, 
but producing a slight sense of acrimony in the mouth, and feeling gritty under the 
teeth. (When the grittiness is excessive, it probably has been adulterated with earthy 
matters.) It is inflammable, and flashes almost like gunpowder when dropped into 
the flame of a candle. It is insoluble in cold, and but very slightly soluble in boiling 
water; but alkaline solutions, alcohol, and ether dissolve a large proportion of it, 
forming a deep red solution, from which water precipitates resinous matter. Under 
the microscope, it consists of garnet-red, semi-transparent, roundish, glandular gran- 
ules, from =4+5 to 54,5 of an inch in diameter, and containing numerous red, club- 
shaped vesicles, more or less mixed with minute stellate hairs, and the remains of 
stalks and leaves, the latter of which are easily removed by careful sifting. It has 
been examined chemically by Dr. Thos. Anderson, of Glasgow, and by G. Leube, 
in Germany. As given by the former, the constituents are, in 100 parts, 78:19 of 
resinous coloring matter, 7:34 of albumen, 7:14 of cellulose, etc., a trace of volatile 
oil and volatile coloring matters, 3°84 of ashes, and 3:49 of water. ‘ When heated 
iu a crucible to redness, it should leave not more than 8 per cent. of ash.” U.S. 
Of the resinous coloring substances, Dr. Anderson obtained one in a pure state by 
allowing a concentrated ethereal solution to stand for two days, draining and pressing 
in bibulous paper the resulting mass of granular crystals, and purifying them from 
adhering resin by repeated solution in ether and crystallization. To this substance 
he gave the name of rotélerin. It is in the form of minute crystalline plates, of a 
yellow color and a satin-like lustre, insoluble in water, sparingly soluble in cold, but 
more so in boiling alcohol, and readily dissolved by ether, and by alkaline solutions, 
which assume a dark red color. Rottlerin melts when heated moderately, and at.a 
higher heat is decomposed, giving off pungent vapors. Its formula, according to 
Dr. Anderson, is C,,H,,0,. (Zbid., p. 407.) Leube found a resin soluble in ether 
and cold alcohol, another resin soluble in ether and boiling alcohol, starch, gum, 
extractive, tannin, albumen, and citric acid. He failed in obtaining the rottlerin 
of Dr. Anderson. ‘The ashes were in the extraordinary proportion of 25°85 per 
cent., and of the ashes 83:8 per cent. consisted of insoluble silica. (Jbid., Sept. 1860, 
p. 168.) Silica probably enters essentially into the constitution of the minute gran- 
ules, and its presence accounts for their grittiness under the teeth. The existence 
of rottlerin, which had come into some doubt by the failure of Leube to find it, 
has been abundantly confirmed by Mr. Thos. B. Groves, who, however, states that 
it is changed by exposure, and may, therefore, not be detected in old specimens. 
(P. J. Tr., 1872, p. 228.) The active constituent is supposed to be the resin 
extracted by ether. 

Medical Properties and Uses. Kamala is actively or even violently purgative 
in full doses, occasionally causing nausea, but seldom vomiting. It has been long 
used in India in the treatment of tape-worm, but its properties were first brought to 
general notice by Dr. C. Mackinnon, a British army surgeon in India. (dndian 
Annals Med. Sci., 1854.) He found it extraordinarily efficient in the treatment 
of teenia, having used it in 50 cases, and failed in bringing away the worm only in 
two. The testimony of other practitioners in India and Great Britain goes to con- 
firm the statements of Dr. Mackinnon, and there can be little doubt of the vermi- 
fuge powers of the medicine. It is given without previous preparation of the pa- 
tient, in the dose of from one to three drachms (3:9-11:65 Gm.), suspended in 
water, mucilage, or syrup. In the latter dose it sometimes acts violently. The 
worm is usually expelled dead at the third or fourth stool. If the first dose fails to 
operate on the bowels, it may be repeated in four hours, or followed by a dose of 
castor oil. Dr. Anderson, a British army surgeon in India, has employed the medi- 
cine successfully in the form of tincture, made in the proportion of six ounces to 
sixteen fluidrachms of rectified spirit, of which the dose is from one to four flui- 
drachms (3-75-15 C.c.). Ags an external remedy, kamiala is used by the people of 
India in various affections of the skin, particularly scabies. Dr. Wm. Moore, of 
Dublin, has employed it usefully in herpetic ringworm. (Dub. Hosp. Gaz., Nov. 
15, 1857.) 
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KINO. U.S., Br. Kino. 
(KI/NO.) . 

“The inspissated juice of Pterocarpus Marsupium. Roxburgh. (Nat. Ord. Legu- 
minose, Papilionaceze.)” U.S. “The inspissated juice obtained from incisions made 
in the trunk of Pterocarpus Marsupium. D.C. Imported from Malabar.” Br. 

Gummi (s. Resina) Kino; Kino, #’r., @., Zt.; Quino, Sp. . 

The term kino was originally applied to a vegetable extract or inspissated juice, 
taken to London from the western coast of Africa, and introduced to the notice of 
the profession by Dr. Fothergill. Vegetable products obtained from various other 
parts of the world, resembling kino in appearance and properties, afterwards received 
the same name; and much confusion and uncertainty have existed, and in some de- 
gree still exist, in relation to the botanical and commercial history of the drug. We 
shall first give an account of the general properties of the medicines denominated 
kino, and then treat of the several varieties. 

General Properties. Kino, as found in the shops, is usually in small, irregular, 
angular, shining fragments, seldom so large as a pea, of a dark reddish brown or 
blackish color, very brittle, easily pulverizable, and affording a reddish powder, much 
lighter colored than the drug in its aggregate state. If in large masses, it may be 
reduced without difficulty into these minute fragments. It is without odor, and 
has a bitter, highly astringent taste, with a somewhat sweetish after-taste. It 
burns with little flame, and does not soften with heat. It imparts its virtues and a 
deep red color to water and alcohol, but is nearly insoluble in ether. Cold water 
forms with it a clear infusion. Boiling water dissolves it more largely; and the 
saturated decoction becomes turbid on cooling, and deposits a reddish sediment. 
The tincture is not disturbed by water. When long kept, it often gelatinizes, and 
loses its astringency. (See Zinctura Kino.) Kino undoubtedly consists chiefly of 
a modification of tannic acid or tannin, which has received the name of kino-tannic 
acid, with extractive, gum, and sometimes probably a little resin; but we need a 
careful analysis of the different well-ascertained varieties. The aqueous solution is 
precipitated by gelatin, the soluble salts of iron, silver, lead, and antimony, bichloride 
of mercury, and sulphuric, nitric, and hydrochloric acids. The precipitate with iron 
is of an olive or greenish black color. The alkalies favor the solubility of kino in 
water, but essentially change its nature, and destroy its astringency. 

1. Hast Inp1aA Kino. MALABAR Kino. This is the variety at present probably 
most used, and most highly esteemed, and the only one recognized by the British 
Pharmacopoeia. Its origin was long unknown. It is now ascertained, through the 
united researches of Drs. Pereira, Royle, Wight, and others, to be the product of 
Pterocarpus Marsupium, a lofty tree, growing upon the mountains of the Malabar 
coast of Hindostan. Kino is the juice of the tree, extracted through longitudinal 
incisions in the bark, and afterwards dried in the sun. Upon drying it breaks 
into small fragments, and is put into wooden boxes for exportation. It is collected 
near Tellicherry, and exported from Bombay. It is sometimes imported into this 
country directly from the Hast Indies, but more commonly from London. From a 
communication in the Journal of the Asiatic Society of Bengal, by the Rev. F. 
Mason, it appears that kino is also collected in the Tenasserim provinces, in Far- 
ther India, and has been exported from Maulmain to Europe. It is produced by a 
tree called Pa-douck, which was supposed to be a species of Pterocarpus; although 
its precise characters were not certainly known. (A. J. P., xxi. 134.) Dr. Christison 
subsequently recognized, in a description of this tree furnished to him by Mr. Begbie, 
of Maulmain, the precise characters of Pterocarpus Marsupium ; so that this kino 
has the same origin as that from Malabar. 

Kast India kino is in small, angular, glistening fragments, of a uniform consistence, 
appearing as if formed by the breaking down of larger masses. The larger fragments 
are opaque and nearly black ; but minute splinters are sometimes translucent, and of 
a deep garnet redness when viewed by transmitted light. This variety of kino is 
very brittle, readily breaking between the fingers, and easily pulverized, affording a 
dark reddish powder, a portion of which, resulting from the mutual attrition of the 
fragments, is often found interspersed among them. When chewed, it softens in the 
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mouth, adheres somewhat to the teeth, and tinges the saliva of a blood-red color. 
In odor, taste, and chemical relations, it corresponds with the account already given 
of kino in general. According to Vauquelin, it contains 75 per cent. of tannin and 
peculiar extractive, 24 of red gum, and 1 of insoluble matter. But new views have 
been advanced as to its composition. When kino is boiled in water, the decoction 
deposits, on cooling, a bright red substance; and a similar deposition takes place 
when a cold filtered aqueous solution is long exposed with a broad surface to the air. 
Dr. Gerling considers this deposit as the result of the combination of oxygen with 
kino-tannie acid, and calls it kino-red. (Chem. Gaz., ix. 260; from Liebig’s An- 
nalen.) Hennig, who has examined East India kino with some care, considers 
this kino-red as a coloring matter in intimate combination with the tannic acid, 
which he is disposed to think identical in its pure state with the tannic acid. of 
galls; and he extends the same views to the other forms of this astringent prin- 
ciple which give greenish precipitates with the ferric salts, and which are gener- 
ally believed to be somewhat different as they occur in different plants. Finding 
this red coloring matter to possess acid properties, he has named it kinote acid. 
According to Hennig, kino consists of tannic acid with a trace of gallic acid, kinoic 
acid, pectin, ulmic acid, and inorganic salts with excess of earthy bases. (See A. 
J. P., xv. 544.) C. Etti obtained a new constituent, Ainoin, by extracting kino with 
ether. He finally adopted the following method as more practicable. 1 part of gum 
kino is added to 2 parts of boiling diluted (1:5) hydrochloric acid. Kino-red im- 
mediately separates as a soft mass, becoming gradually solid on cooling, while the 
kinoin mixed with a small quantity of kino-red remains in solution. The solid resi- 
due is once more boiled with water, the liquids are united and shaken with ether. 
The ethereal solution, on evaporation, leaves a crystalline reddish residue, which is 
dissolved in hot water, on the cooling of which tolerably pure crystals of Ainoin are 
obtained. By continued recrystallization they are obtained colorless. Kino con- 
tains about 1:5 per cent. of the substance, the composition of which is C,,H,,O,. 
(Ber. d. Deutsch. Chem. Ges. ; N. f., Feb, 1879.) 

2. West Inp1A, on JAMAICA Kino. This is believed to be the product of the 
Coccoloba uvifera, or sea-side grape, a tree twenty feet or more in height, bearing 
beautiful broad shining leaves, and large bunches of purple berries, to which it owes 
its vernacular name. It grows in the West Indies and neighboring parts of the con- 
tinent. The kino is said to be obtained by evaporating a decoction of the wood and 
bark, which are very astringent. Many years since, a thick reddish brown liquid 
was imported into Philadelphia from the West Indies, which, when dried by exposure 
to the air in shallow vessels or by heat, afforded an extract having all the properties 
of kino, for which it was sold by the druggists. This has been long exhausted ; but 
some years since, a considerable quantity of West India kino was brought into this 
market, which may still enter into the consumption of the country. It was contained 
in large gourds, into which it was evidently poured while in a liquid or semi-liquid 
state, and then allowed to harden. When taken from the gourd, it breaks into frag- 
ments of various sizes, upon an average about as large as a hazelnut, and having 
some tendency to the rectangular form. The consistence of these fragments is 
uniform, their surface smooth and shining, and their color a dark reddish brown, 
approaching to black. They are, however, neither so glistening nor so black as the Hast 
India kino. In mass they are quite opaque, but in thin splinters are translucent 
and of a ruby redness. They are readily broken by the fingers into smaller frag- 
ments, are easily pulverized, and yield a dull reddish powder, considerably lighter 
colored than that of the former variety. The West India kino is without color, 
and has a very astringent, bitterish taste, with a scarcely observable sweetish after- 
taste. It adheres to the teeth when chewed, though rather less than the East In- 
dia variety, and colors the saliva red. The solubility of Jamaica kino was very 
carefully examined by Prof. Robert Bridges, who found that cold water dissolved 
89 per cent., and ordinary officinal aleohol 94 per cent. The portion dissolved by 
aleohol and not by water was probably of a resinous nature, as it appeared to be 
viscid, and very much impeded the filtration of the watery solution. Considering 
the nature of this substance, the form of kino in which it was found is probably, 
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like that from the East Indies, an inspissated juice. Guibourt, who states that 
Jamaica kino is but slightly dissolved by cold water, must have operated on a 
different product. | 

3. Sourn American Kino. Caraccas Kino. In 1839, when the 4th edition 
of this Dispensatory was published, an astringent extract was described, which had 
recently been introduced into our market, derived from Caraccas, and known by that 
name to the druggists. Since that, period it has come much more extensively into 


use. It is probably the same as that described by Guibourt, in the last edition of 


his History of Drugs, as the kino of Colombia. As imported, this variety of kino 
is in large masses, some weighing several pounds, covered with thin leaves, or ex- 
hibiting marks of leaves upon their unbroken surface, externally very dark, and in- 
ternally of a deep reddish brown or dark port-wine color. It is opaque in the mass, 
but translucent in thin splinters, very brittle, and of a fracture always shining, but 
in some masses wholly rough and irregular, in others rough only in the interior, 
while the outer portion, for an inch or two in depth, breaks with a rather smooth 
and uniform surface, like that of the West India kino. This outer portion is easily 
broken into fine angular fragments, while the interior crumbles quite irregularly. 
Some of the masses are very impure, containing pieces of bark, wood, leaves, ete. ; 
others are more homogeneous, and almost free from impurities. The masses are 
broken up by means of a mill so as to resemble Hast India kino, from which, how- 
ever, this variety differs in being more irregular, less sharply angular, more powdery, 
and less black. On comparing the finer and more angular portions of the masses 
with the West India kino, the late Dr. Geo. B. Wood could discover no differ- 
ence between the two varieties either in color, lustre, taste, or other sensible prop- 
erty. The colors of the powders were also identical. South American kino was 
found by Dr. Bridges to yield 93:5 per cent. to cold water, and 93 per cent. to alco- 
hol; so that, while it has almost the same solubility as Jamaica kino in alcohol, it 
is somewhat more soluble in cold water. The aqueous solution, in this case, was not 
embarrassed by the adhesive matter which impeded the filtration in the former 
variety ; and the want of a minute proportion of resinous matter in the South 
American kino is the only apparent difference between the two drugs. It is not 
improbable that they are derived from the same plant; and there is no difficulty in 
supposing that this may be the Coccoloba uvifera, as that tree grows as well upon 
the continent as in the islands. 

4, ArrRicAN Kino. The original kino employed by Dr. Fothergill was known 
to be the product of a tree growing in Senegal, and upon the banks of the Gam- 
bia, on the western coast of Africa; but the precise character of the tree was not 
ascertained until a specimen, sent home by Mungo Park during his last journey, 
enabled the English botanists to decide that it was the Pterocarpus erinaceus of 
Lamarck and Poiret.* The Kdinburgh and Dublin colleges accordingly referred 
kino in chief to this plant, but, in so doing, overlooked the fact that not one of the 
varieties now used is brought from Africa. The importation of African kino has 
long ceased.f It is said to be still used by the Portuguese of Angola, under the 
name of Sangue de Drago. 


* A particular account of Pterocarpus erinaceus and its concrete juice, with a figure, by Dr. W. 
F, Daniell, is contained in the P. J. 7’. for August, 1854 (vol. xiv. p. 55). 

Tt Butea gum, which has sometimes been mistaken for African kino, is the concrete juice of the 
Butea frondosa, or Dhak-tree of Hindostan, and also to some extent of B. superba. The juice flows 
from natural fissures, and from wounds made in the bark of the tree, and quickly hardens. It is 
in small elongated tears, or irregular angular masses, less in size than a grain of barley, apparently 
black and opaque, but translucent and of a ruby-red color when examined in small fragments by 
transmitted light; in some specimens the tears are much paler than described, and of a very beau- 
tiful ruby tint. Many of the tears have small portions of bark adhering to them. They are very 
brittle, and readily pulverizable, yielding a reddish powder. They are very astringent to the taste, 
do not adhere to the teeth when chewed, and tinge the saliva red. The relations of this product 
to water, alcohol, and other chemical reagents are nearly the same as those of ordinary kino. 
When freed from impurities, consisting of from 15 to 25 per cent. of wood, bark, sand, ete., it 
contains, according to Mr. E. Solly, 73°26. per cent. of tannin, 5°05 of soluble extractive, and 21°67 
of gum and other soluble substances. It is used in the arts in India, and might undoubtedly be 
employed as kino in medicine. It is, however, very seldom imported into England, and never, at 
present, into this country. Dr. Pereira found a quantity in an old drug-store in London, and sent 
a portion to Guibourt, from which that writer drew up his description of African kino. It is pos- 
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As described by Fothergill, the African kino, for which he proposed the name 
of gummi rubrum astringens Gambinense, was in lumps of about the size of those 
of gum Senegal or dragon's blood, and so similar in appearance to the latter that a 
good judge might easily be deceived. These lumps were hard, brittle, opaque, and 
almost black; but minute fragments were reddish and transparent like garnet. The 
drug was inodorous, of a strongly astringent and sweetish taste, and soluble in water 
to the extent of about five or six parts out of seven, forming a deep red astringent 
infusion. There can be little doubt that this variety of kino is a concrete juice, 
which exudes either spontaneously or from wounds in the bark, and hardens in the 
air. (Med. Obs. and Inq., i. 358.) 

5. AUSTRALIAN Kino: Borany Bay Kino. This kino has been especially at- 
tributed to Hucalyptus resinifera, but has been shown by Wiesmer (P. J. Tr., Aug. 
1871) to be yielded by at least fourteen species of the genus. The kino is largely 
gathered by the wood-choppers, who find it in dried masses in crevices in the trees, 
but is also obtained by incisions into the bark. After such incisions the juice flows 
very freely, and, according to Mr. White ( White's Voyage), a single tree is capable 
of furnishing 500 pounds of kino in one year. Duncan states that in 1802 the 
deep reddish brown, somewhat viscid fluid juice not only reached England but was 
common, constituting the finest kino. It is now, however, only occasionally met 
with in London.* Australian kino usually occurs in dark reddish brown masses or 
grains, which, when in thin fragments, are translucent and garnet-like. Eucalyptus 
kino varies in composition according to its source; but contains catechin, pyrocatechin, 
and kinoin, and in the best varieties probably equals Kast Indian kino. According 
to the Pharmacographia, both Botany Bay and Malabar kino give an aromatic odor 
when treated with hydrochloric acid. : 

The specimen examined by Pereira was in irregular masses, many of them in the 
form of tears as large as those of Senegal gum. ‘The purer pieces were vitreous, 
almost black in the mass, but transparent and of a beautiful ruby-red in small and 
thin fragments. Some of the pieces, however, were opaque and dull, from the in- 
termixture of wood and other impurities.” This variety of kino is brittle, with a 
resinous unequal fracture, and yields a reddish brown powder. It is infusible, with- 
out odor, of an astringent taste followed by sweetness, and when long chewed ad- 
heres to the teeth. (Duncan.) It swells up and becomes gelatinous with cold water, 
yielding a red solution, which gives precipitates with lime-water, gelatin, and sesqui- 
chloride of iron, but not with alcohol or tartar emetic. With rectified spirit it also 
becomes gelatinous, and forms a red tincture, which is not precipitated by water. 
(Pereira.) White states that only one-sixth of this kino is soluble in water ; Gui- 
bourt found it wholly soluble with the exception of foreign matters ; and Dr. Thom- 
son informs us that water at 60° dissolves more than one-half. These writers must 
have experimented with different substances. According to Dr. Duncan, alcohol dis- 
solves the whole except impurities ; and the tincture, with a certain proportion of 
water, lets fall a copious red deposit, but with a large proportion it only becomes 
slightly turbid. 

It is said that catechu, broken into small fragments, has sometimes been sold as 
kino. Fortunately, little injury can result from the substitution, as the medical 
virtues of the two substances are very nearly the same. 

Medical Properties and Uses. Kino is powerfully astringent, and in this 
country is much used for the suppression of morbid discharges. In diarrhoea, not 
attended with febrile excitement or inflammation, it is often an excellent adjunct to 
sible that the kino which formerly reached us, full of small pieces of wood, bark, etc., may have 
been the Butea gum. 

* Kino juice has a fine deep red color, a slightly aromatic odor, and a decidedly astringent taste, 
and on evaporation yields a genuine kino. It is not, however, always equally strong, the richest 
yielding 40 per cent. of extract. Catechu is sometimes added to it during evaporation. The fraud, 
however, is revealed by the sweet taste imparted to the mixture. 

Prof, Procter examined some liquid Botany Bay kino, with the following results, Evaporated 
to dryness, it yielded 13 per cent. of solid product, resembling kino in appearance and taste. With 
reagents it acted like a solution of kino, Dr. Pereira found in Botany Bay kino a peculiar pectin- 


like substance, which he named eucalyptin, a characteristic property of which was that it was pre- 
cipitated from the tincture by solution of ammonia. (A. J. P., 1859, p. 228.) 
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opium and the absorbent medicines, and is a favorite addition to the chalk mixture. 
It is also used in chronic dysentery when astringents are admissible ; in leucorrhcea 
and diabetes ; and in passive hemorrhages, particularly those from the uterus and 
intestines. The dose of the powder is from ten to thirty grains (0:65-1:95 Gm.). 
The infusion may be made by pouring eight fluidounces of boiling water on two 
drachms of the extract, and straining when cool. Aromatics may be added, if 
deemed advisable. The dose is a fluidounce (30 C.c.). The proportion of alcohol 
in the tincture renders it frequently an unsuitable preparation. Locally applied, 
kino is often productive of benefit. Its infusion is useful as an injection in leu- 
corrheea and obstinate gonorrhoea, and thrown up the nostrils we have found it very 
efficacious in suppressing epistaxis. The powder is also a very useful application to 
indolent and flabby ulcers. 

Of. Prep. Pulvis Catechu Compositus, Br.; Pulvis Kino Compositus, Br.; Tine- 
tura Kino. US. 


KRAMERIA. U.S. Krameria. [Rhatany.] 


(KRA-ME’RI-A.) 


“ The root of Krameria triandra, Ruiz et Pavon, and of Krameria tomentosa, St. 
Hilaire. (Nat. Ord. Polygalaceee, Krameriz.)” U.S. “The dried root of Kra- 


meria triandra (Ruiz and Pavon, Flor. Peruv.). Imported from Peru.” Br. 


Kramerie Radix, Pr.; Rhatany Root; Radix Ratanhe, P.G.; Radix Ratanhie; Ratanhia, 
Fr.; Ratanhiawurzel, G.; Ratania, Jt., Sp. 


Gen. Ch. Culyx none. Corolla four-petalled ; the superior nectary three-parted, 
and inferior two-leaved. Berry dry, echinated, one-seeded. Willd. 

Krameria triandra. Ruiz and Pavon, Flor. Peruv. i. 61. The rhatany plant is 
a shrub, having a long, much branched, spreading root, of a blackish red color ; 
with a round, procumbent, very dark-colored stem, divided into numerous branches, 
of which the younger are leafy and thickly covered with soft hairs, giving them a 
white, silky appearance. The leaves are few, sessile, oblong-ovate, pointed, entire, 
presenting on both surfaces the same silky whiteness with the young branches. The 
flowers are lake-colored, and stand singly on short peduncles at the axils of the upper 
leaves. There are only three stamens. The nectary consists of four leaflets, of 
which the two upper are spatulate, the lower roundish and much shorter; it does 
not correspoud with the generic character of Willdenow, which was drawn from the 
Krameria Ixina. The fruit is globular, of the size of a pea, surrounded by stiff 
reddish brown prickles, and furnished with one or two seeds. The name rhatany is 
said to express, in the language of the Peruvian Indians, the creeping character of 
the plant. 

This species of Krameria is a native of Peru, growing in dry argillaceous and 
sandy places, and abundant about the city of Huanuco. It flowers at all seasons, but 
is in the height of its bloom in October and November. The root is dug up after 
tthe rains. Tschudi states that most of the rhatany now exported is obtained in the 
southern provinces of Peru, particularly in Arica and Islay. (Trav. in Peru, Am. 
ed., Pp. 214.)* 

* There are two false rhatanies in European commerce. Savanilla, or New Granada Rhatany, is 
yielded by the A. tomentosa, St. Hil. (K. Jxina, var. B), growing in Colombia, British Guiana, 
and Northern Brazil. According to Fliickiger and Hanbury, it is never so knotty and irregular as 
‘the true rhatany, and is well distinguished by its dull, purplish brown color, its thick, smooth 
bark (4 to 3 the diameter of the wood), marked with longitudinal furrows, and here and there with 
deep transverse cracks, and by the bark not easily splitting off. Its tannic acid is different from 
that of the Peruvian drug. If the powdered root be shaken with water and reduced iron, filtered, 
and the liquid diluted with distilled water, an intense violaceous color is produced. Peruvian Rha- 
tany, similarly treated, makes a dingy brown. Thin sections of true rhatany, moistened with a 
ferrous salt, become grayish; Savanilla rhatany, violet. Para Rhatany was described by Berg in 
1865, and is believed to be the root of K. Argentea. It is in long pieces (some 16 td 20 inches), 
from an eighth to three-quarters of an inch in thickness, of a dark gray or brownish color, ard, 
like the Savanilla, becoming bluish black when immersed in a solution of sulphate of iron, owing 
to the presence of tannic acid in the bark. In this variety, the root has a peculiar elasticity dis- © 
tinguishing it from the Peruvian and Savanilla varieties. Some of the pieces exhibited numercus 
corky warts. There are also microscopical characters which distinguish it. Two forms of rhatany 


which M. Cotton has described as black and brown Antilles Rhatany, because produced in these 
islands, though admitted also to be derived from different places on the neighboring continent, have 
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We receive rhatany in pieces of various shapes and dimensions, some being simple, 
some more or less branched, the largest as much as an inch in thickness, derived from 
the main body of the root, the smallest not thicker than a small quill, consisting of 
the minute ramifications. The pieces are often nearly cylindrical, and as much as 
two or three feet in length. Sometimes many of the radicles are united in a common 
head, which is short, and from half an inch to two inches or more in diameter. 
The roots are composed of a dark, reddish brown, slightly fibrous, easily separable 
bark, and a central woody portion, less colored, but still reddish or reddish yellow: 
“ Bark smooth or scaly, deep rust-brown, about one-twelfth of an inch (2 mm.) 
thick, very astringent, inodorous ; wood pale brownish, tough, with fine, medullary 
rays, nearly tasteless. The root of Krameria tomentosa (Savauilla Rhatany) is less 
knotty and more slender, and has a dark purplish brown bark, about one-eighth of 
an inch (3 mm.) thick.’ U.S. Rhatany is without smell, but has a bitter, very 
astringent, slightly sweetish taste, which is connected with its medical virtues, and 
is much stronger in the cortical than in the ligneous part. The smallest pieces are 
therefore preferable, as they contain the largest proportion of thebark. The powder 
is of a reddish color. The virtues of the root are extracted by water and alcohol, 
to which it imparts a deep reddish brown color. From the researches of Vogel, 
Gmelin, Peschier, and Trommsdorff, it appears to contain tannic acid, lignin, and 
minute quantities of gum, starch, saccharine matter, and an acid which Peschier 
considered as peculiar, and named krameric acid. The tannic acid is in three states : 
Ist, that of purity, in which it is without color; 2d, that of apotheme, in which it has 
lost its astringency, and been rendered insoluble by the action of the air; and, 3d, that 
of extractive, which is a soluble combination of. tannin and its apotheme, and is the 
substance which imparts to the infusion and tincture their characteristic reddish brown 
color. (Soubeiran, Journ. de Pharm., xix. 596.) The tannic acid of rhatany (/ra- 
meria-tannic or rhatunia-tannic acid) is separated by treating the ethereal extract 
of the bark with alcohol, and evaporating the alcoholic solution. It gives a dark 
green precipitate with sesquichloride of iron, a flesh-colored one with gelatin, and 
none with tartar emetic. (Gmelin.) The tannin of rhatany, in the presence of 
melted potassa, is transformed into protocatechuic acid and phloroglucin, and with 
dilute acids gives glucose and a peculiar red coloring principle, called ratanhia red, 
C,,H,,0,,. (Journ. de Pharm. et de Chim., Janv. 1868, p. 73.) The proportion of 
red astringent matter obtained by Vogel was 40 per cent. The mineral acids and 
most of the metallic salts throw down precipitates with the infusion, decoction, and 
tincture of rhatany, and are incompatible in prescription. 

In examining a specimen of extract of rhatany from America, Wittstein discov- 
ered an alkaloid, apparently identical with tyrosine. A somewhat different result 
was obtained by M. Ruge, who, after an examination, showed that the new alka- 
loid was not identical with tyrosine, for it has the formula C,,H,,NO,, whilst that 
of tyrosine is C,H,,NO,. It was called ratanhine by Ruge, and Gintl (A. J. P., 
1869, p. 300) obtained ratanhine from resina d'angelim pedra, a resin from Brazil. 
Dr. Kreitmair has also obtained this principle from a sample of extract of rhatany. 
(See A. J. P., 1875, p. 266.) 

Cold water, by means of displacement or percolation, extracts all the astringency 
of rhatany, forming a clear deep red infusion, which, upon careful evaporation, yields 
an almost perfectly soluble extract. The root yields its virtues also to boiling water 
by maceration; but the resulting infusion becomes turbid upon cooling, in conse- 
quence of the deposition of apotheme taken up by the water when heated. By 
boiling with water a still larger proportion of the apotheme 1s dissolved, and a con- 
siderable quantity of the pure tannin becomes insoluble in cold water, and medicinally 
inert, either by combining with the starch which is also dissolved, or by conversion 
into apotheme through the agency of the atmosphere. The decoction Is, therefore, 
an ineligible preparation, and the extract resulting from its evaporation, though 
ereater in weight than that from the cold infusion, contains much less scluble and 
active matter. Alcohol dissolves a larger proportion of the root than water; but 


been pronounced by Dr, Fliickiger, after a careful examination, to be identical with the Para rhatany. 
(Pharm. Journ., July, 1870, p. 84.) 


836 Krameria.— Lace. PART I. 


this success is owing to the solution of apotheme, and the alcoholic extract contains 
little if any more of the astringent principle than that prepared by cold water, while 
it is encumbered with much inert matter. (See Haxtractum Krameriz.) 

Medical Properties and Uses. Rhatany is generally tonic and powerfully as- 
tringent, and may be advantageously given in chronic diarrhoea, passive hemor- 
rhages, especially menorrhagia, some forms of leucorrhoea, and in all those eases in 
which kino and catechu are beneficial. It has long been used in Pern as a remedy 
in bowel complaints, as a corroborant in cases of enfeebled stomach, and as a local 
application to spongy gums, Ruiz, one of the authors of the Peruvian Flora, first 
made it known in Europe. It was not till after the year 1816 that it began to 
come into general use. It has the advantage over the astringent extracts imported,| 
that, being brought in the state of the root, it is free from adulteration, and may be 
prescribed with confidence. The dose of the powder is from twenty to thirty grains 
(1:3-1-:95 Gm.); but the decoction (an ounce to the pint) is preferable; the dose 
being one or two fluidounces (30 or 60 C.c.). The extract, tincture, and syrup are 
officinal, and may be given in the dose, the first of fifteen or twenty grains (1-13 
Gm.), the second of two or three fluidrachms (7°5-11-25 C.c.), and the third of 
half a fluidounce (15 C.c.). In the form of infusion, tincture, and extract, rhatany 
has been highly recommended as a local remedy in fissure of the anus, prolapsus ani, 
and leucorrheea. 

Of. Prep. Extractum Kramerize ; Extractum Krameriz Fluidum, U. S.; Infasum 
Krameriz ; Pulvis Catechu Compositus, Br.; Syrupus Krameriz, U. S.; Tinctura 
Kramerize. 

Uber. Biers aimee 2210 he 
(LAC.) 

“The fresh milk of the Cow, Bos Taurus. Linn.”’ Br. 

Lac Vaccinum; Lait, Fr.; Milch, G. 

As it is the cow’s milk which the British Pharmacopoeia exclusively designates by 
the name of milk, we shall, in the observations that follow, exclude all other varieties 
of this product from consideration. The natural history, mode of obtaining, and 
ordinary sensible properties of milk are so well known, that the insertion of them 
here would be quite superfluous ; and we pass on directly to a description of the 
chemical and physical characters of milk ; more especially as a knowledge of these is 
necessary to a proper understanding of several of the more important properties of 
milk, as its coagulability, the formation of cream, and the production of butter. 

Properties. When examined with the aid of the microscope, milk is seen to con- 
tain a vast number of extremely small opaque corpuscles floating in a transparent 
liquid. These corpuscles have been found to consist of fatty matter surrounded by 
a very delicate coating of an albuminoid substance. T'o them the milk owes its 
opacity and whiteness; and, as they are slightly lighter than the liquid portion, they 
rise when the milk is allowed to stand, and form a layer on the surface, which is 
cream. The interior fatty matter, when caused to separate from its envelopes, ag- 
gregates in small masses, and forms butter. Thus it is that, in preparing butter, 
the milk is agitated, by churning or otherwise, so as to break the corpuscular coat- 
ing. But in the formation of both cream and butter, the residuary liquid still con- 
tains a number of unbroken corpuscles, which give it more or less whiteness; and 
in skimmed milk, notwithstanding the quantity. of corpuscles lost, enough remain to 
give it almost the whiteness and opacity of the milk just from the cow. It has been 
denied that the corpuscles are really enveloped by a distinct membrane ; but the effect 
of mechanical agency in the preparation of butter seems to afford indisputable proof 
of the existence of a coating which is broken in the process; and there is chemical 
proof, which would appear to be not less decisive. Hither dissolves the fatty matter 
constituting butter; and if a liquid, having oil globules floating in it free, be agi- 
tated with ether, the oily matter is dissolved, and the liquid quite deprived of it. 
Now, if milk be agitated with ether, and the mixture be allowed to stand, the two 
liquids separate, and the ether rises in consequence of its levity, and floats unaltered on 
the surface. But if, before the addition of ether, acetic acid, which dissolves the envel- 


opes of the fatty matter, be made to act on the milk, the interior fatty matter of the 
corpuscles is set free ; and then ether added to it takes up the butter thus liberated. 
(Dumas, Chem. News, July 12, 1872, p. 15.) 

The composition of normal milk, as given by Fownes, is as follows: in 1000 
parts 873 of water, 30 of butter, 48°20 of casein, 43:90 of sugar of milk, 2°31 
of phosphate of calcium, 0-42 of phosphate of magnesium, 0-07 of phosphate of 
iron, 1-44 of chloride of potassium, 0-24 of sodium, and 0-42 of a compound of 
sodium and casein. (Chem. News, Jan. 7, 1870, p. 5.) As milk often constitutes 
the exclusive diet of infants for months, it must contain all the materials necessary. 
for the support of the body; the butter yielding the fatty matters; the casein, the 
albuminoid ingredients ; the sugar, the saccharine principle with the lactic acid, ete. ; 
the phosphate of calcium, the chief material of the bones; the phosphate of iron, 
an essential constituent of the blood; both phosphates, phosphorus to the brain; 
and the various salts mentioned, the saline, alkaline, and acid ingredients. 

The following method of estimating the quantity of the different ingredients in 
milk is given by Dr. C. F. Chandler, of New York. 1. The water may be deter- 
mined by evaporating a weighed quantity of milk, drying the residue carefully at 
100° C. (212° F.), and weighing what remains. The loss represents the water. 
2. The salts are estimated by burning all that is combustible in the solid residue, and 
weighing the ash. 3. To ascertain the proportion of butter and casein, a portion of 
milk, having been coagulated by a few drops of acetic acid, is boiled; the precipitate 
is washed with water, and finally the butter is separated by ether, leaving the casein 
behind. The ethereal solution yields the butter on evaporation. 4. The sugar is 
generally estimated by deducting the weight of. the other ingredients from 100. 

The fatty matter of milk, or butter, consists of stearin, palmitin, and olein, with 
small proportions of butyrin, caproin, and caprin, to which it owes its smell. Buty- 
rin is a compound ether of butyric acid and glyceryl, and is inodorous. On expo- 
sure of butter for some time to air, the butyrate of glyceryl is decomposed, and the 
butyric acid, being set free, causes the disagreeable odor characteristic of rancid butter. 
The proportion of fatty matter in milk is estimated by Mr. John Horsley by means 
of the joint solvent powers of alcohol and ether; the mixed menstrua being allowed 
to stand, and the oil as it rises to the surface removed. For minute particulars, see 
the Chemical News (May 2, 1874, p. 224).* 

The casein of milk is a peculiar and most important ingredient, bearing a close 
resemblance to animal albumen, but differing from it slightly in composition, and 
also in some of its chemical relations with other substances. A little phosphorus is 
contained in albumen, which has not been found in casein. (Chem. News, Jan. 7, 
1870, p. 6.) Nevertheless, there is reason for believing that it is the source of all 
the albuminoid substances in the body, when supported by milk alone. 

The sugar of milk is peculiar. (See Saccharum Lactis.) 

Preservation of Milk. Milk is so important as an article of diet both in 
health and disease, that ships bound on long voyages have often been supplied with 
cows in order that this essential article may be supplied. But a much more con- 
venient method is to treat fresh milk in such a manner that it will keep unaltered 
at least during the time of the voyage. The readiest mode, probably, of effecting 
this, is to introduce milk into a bottle so that it shall be quite filled, then place the 
bottle thus filled in a vessel of boiling water for some time, so as to destroy any 
organic germs, which might cause fermentation, and to expel atmospheric air; next 
to close the bottle tightly, and make it quite secure against the access of air. To 
obviate any danger of rupture of the vessel, in consequence of the shrinking of 

* The following method of estimating the quantity of fatty matter in milk, by Mr. F. N. Mac- 
namara (Chem. News, May 16, 1873), may be found useful, Take a glass tube of 50 C.c., and, 
drawing out one end, introduce 10 C.c. of milk, and as much of alcohol and ether. Seal the tube, 
and keep it for two hours in a water-bath at 180° F. Allow it to cool, break off one end, and per- 
mit the fluid portion of its contents to drain into a small flask, Hxhaust the residue in the tube 
by boiling ether, and add the washings to the liquid in the flask. Evaporate the contents of the 
flask to about 10 C.c.; then, when the flask is cool, add ether, and by means of a separating tube, 
draw off the ethereal solution of fat from the watery fluid. Let the ethereal solution evaporate to 


dryness, in a very small weighed beaker; heat to 100° C, (212° F.) in a water oven for two hours, 
and when cool weigh. Finally test the residue as to its solubility before calculating the result. 
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the milk on cooling, it might be well to adopt the plan of the fruit-canners, of using 
a tin vessel for the purpose of holding the milk, having a closed cover, with an 
opening capable of being closed by soldering, filling it, exposing it as before to heat ; 
then, when the vapor or gas ceases to escape, soldering and allowing it to cool, and 
finally unsealing the aperture, filling the vacant space with fresh milk, again heating, 
and soldering while hot. Milk which had been preserved by Appert’s method, and 
kept thirteen years, was examined by Prof. Bouchardat, and found in three layers, 
the lowest consisting of a thin white deposit (probably the pellicles of the corpuscles) ; 
the middle, which was largest, an aqueous liquid, not perfectly transparent, and of 
a yellowish color; the third and uppermost a fatty matter, partly liquid at 15 C., 
which was the butter. When the flask was opened there was a faint odor of boiled 
milk; and, though the taste of the butter was not agreeable, there was no evidence 
of putrefaction. (A. J. P., 1871, p. 544.) 

Another method of preservation recommended is to add to every litre (2 pints 4 
oz.) of unskimmed milk, in a well-annealed glass bottle, 40 centigrammes (about 6 
ers.) of bicarbonate of sodium. The bottle containing the milk, being well corked, 
is placed, for about four hours, in a water-bath heated to 194° F. On being taken 
out, the bottle is varnished over with tar; and in that state, it is said, the milk it 
contains will keep sound and sweet for several weeks. (Chem. News, 1870, p. 131.) 
Salicylic acid in minute proportion has also been used successfully as a preservative. 

CoNDENSED MILK. Various processes have been employed for preparing con- 
densed milk, in a form capable of being preserved for an indefinite time, and of 
being diluted, at any time when wanted, so as to have the ordinary condition of 
fresh milk. ‘The following process of M. Martin de Lignace is among the most 
satisfactory yet made public. Milk immediately from the cow is put in shallow 
boilers with a flat bottom, to the depth of about two inches, and heated by a water- 
bath. For every pint of milk an ounce of white sugar is added; and, so long as 
the heat is continued, the contents of the boilers are constantly stirred, so as to 
favor evaporation. When the volume is reduced four-fifths, the concentrated liquid 
is poured into cylindrical cans, the opening of which is hermetically closed by tin 
solder. The cans are arranged in a boiler constructed like a steam-boiler, so as to 
support a pressure within, and vapor is introduced at the temperature of 103:5° to 
104° C. (218° to 219° F.). As soon as the boxes have thus been exposed to heat, 
the preparation is completed. When the can is opened, it will be found to be filled 
with a pasty substance, somewhat translucent, and yellowish white. Diluted with 
five times its weight of water, this substance has all the exterior and nutritive 
characters of ordinary milk. When thus exposed, the milk will keep readily ten 
days or more, especially if a little is taken every day from the can, so as to change 
the surface in contact with the air. The sugar used contributes to the preservation 
of the milk. The high temperature employed for a short time contributes greatly 
to the same end, by destroying the ferments which may be in the milk. M. Payen 
recommends, when the taste of boiled milk is objectionable, that the evaporation be 
carried on in vacuo by means of vapor, aided by agitation with mechanical stirrers. 
(Journ. de Pharm., Mars, 1868, p. 195.) Condensed milk is now consumed in 
our country on an enormous scale. Unfortunately, a great deal of it is adulterated 
with white cane sugar, which, from being first used moderately as a preservative, is 
now largely employed as a make-weight. 

Injury from Exposure. Milk is liable to various changes which more or less di- 
minish its value as food or medicine, and, therefore, require to be guarded against. 
One of these is spontaneous, occurring on the exposure of milk to the air, and at an 
earlier or later period after being drawn from the cow, according to the weather ; the 
greater the heat, the surer and greater will be the amount of change. The milk 
becomes sour to the taste and smell, imperfect coagulation takes place, the envelope 
opens and the oil escapes; and altogether the milk becomes unfit for any delicate 
use. Against such alterations the milk may be protected if kept in closed glass jars, 
so as to exclude the air; and it is desirable to keep the jars, to some extent, in as 
cold a place as convenient. 

Microscopic Alteration. There is another injurious change to which milk is often 
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exposed, sooner or later after being taken from the cow ; that is, the presence in it of 
various organic germs or growths, derived generally from the atmosphere. In a paper 
by M. V. Kssling giving the result of his microscopic observations on milk, it is stated 
that, in less than a day in summer, and in two or three days in winter, after milking, 
milk, if examined, will be found to contain, among its proper corpuscles, a number of 
minute spherical or oblong bodies, that rapidly increase, and ultimately become de- 
veloped into a kind of mushroom growth, which no doubt proves very deleterious to 
children who live on the milk as food, and may cause some of their infantile diseases. 
Mr. J. B. Dancer, however, examined milk microscopically with somewhat different 
results. Of several portions which had been exposed to the air, some time after 
they had become sour, only one out of three was affected by these organic bodies from 
the air, and that not till after the third day, when a cup of milk placed in a closet 
which was known to be favorable to the growth of fungi, was seen to have become 
affected ; patches of mould being visible on its surface, which the microscope proved 
to be Mucor Mucedo. The inference from this latter observation is that little appre- 
hension need be entertained of fresh milk, if not exposed to a bad atmosphere, and 
even then not till after some days. (Chem. News, Jan. 7, 1870, p. 6.) 

There can be no doubt that, by being exposed to putrescent effluvia and otherwise 
bad air, or derived from a diseased cow, milk may become infected with noxious matter, 
whether chemical or organic, and may thus, when used as food, be the cause of 
serious disease. In a prevalence of enteric fever in London or its neighborhood, the 
disease was traced, in the opinion of some, to the use of infected milk. 

Adulteration, Milk is liable to adulteration. The most common, and perhaps the 
most important, is dilution with water. This, within certain limits, is very easily 
effected, is very difficult to discover, and, moreover, very profitable in a pecuniary point 
of view. The temptations to its practice are so great and universal, that constant 
watchfulness is necessary to one who would guard himself against it. Very copious 
addition of water is recognized at once by the thinness, blueness, and in some degree 
the translucency of the milk. But much adulteration may take place short of this ; and 
to detect the fraud, it is necessary to prove a decided excess of water; for, even in 
perfectly normal milk, there is often some disproportion of this ingredient above or 
below the mean, owing to the mode of living and health of the cow. This devia- 
tion, however, is small. Observations made in Sweden by Alexander Muller and 
Hisenstuck, on a herd of fifteen cows, with daily analysis in every case throughout 
the year, resulted in the statement that in no instance did the solids of the milk fall 
short of 11-5 per cent., and only in four instances below 12; while the highest was 
14:05 ; the average being 12:8 per cent. In England, of ten cows, from different 
parts of the country, the milk of which was examined by Mr. J. Alfred Wanklyn, 
that of only one contained so little as 11-80 per cent., while the highest was 14-34, 
and the mean was 12°7._ With the aid of these figures it will be easy to detect any 
considerable amount of adulteration by water ; for all besides the amount of solids may 
be considered as consisting of this fluid. All that is necessary, therefore, is to weigh 
very carefully a given quantity of milk, say 1000 grains, in thin platinum or silver 
dishes, and maintain it by means of a water-bath, at the temperature of 212°, for three 
hours, or until evaporated to dryness. The residue when weighed will give the 
amount of the solids; and the difference between it and the 1000 grains will be the 
weight of the water. If the solids fall short of 11:8, the proportion of the defi- 
ciency to the whole weight of the milk may be considered as representing the quan- 
tity of water added. Other methods of estimating the proportion of water in excess 
have been based on the specific gravity of the milk, which it was supposed would 
be lighter than the normal. Upon this principle it was that lactometers were formed. 
But it has been found that this method is not entirely reliable ; as the specific gravity 
of the milk varies with other causes besides an excess of water; for the removal of 
the cream increases the density of the milk, the former being the lighter of the two. 
Starch or farinaceous substances have been used apparently for giving substance to 
milk rendered too fluid by dilution. This may be detected by the usual reagent for 
starch ; but it must be recollected that, when iodine is added to milk containing 
starch, it acts on the latter only after the milk has been completely saturated with 
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the iodine, after which the blue color is produced by a further addition of the re- 
agent. Chalk has, we believe, been used in the adulteration of milk, in like manner 
with the starch, for giving it whiteness and increasing its opacity; but this and all 
similar mineral bodies may be detected by their subsidence, if insoluble, and by re- 
maining behind, when the milk is incinerated, if more or less soluble. Many methods 


have been proposed for testing milk. Want of space prevents our making an ab- 


stract; the reader is referred to the following accessible sources for further informa- 
tion: A. J. P., 1872, p. 211; 1873, p. 176; 1874, p. 477; 1878, p. 882; 1879, 
pp. 28, 250, 553; and NV. &., April, 1875; 1876, p. 172; 1877, pp. 72, 172, 357 ; 
1880, p. 98; 1881, p. 117. 

Medical Properties and Uses. Few remedies are more important than milk 
for the sick, considered in its relations whether as‘an article of food or of medicine. 


In the former capacity, its easy digestibility, nutritious character, and entire want: 
of stimulant or irritant properties, render it peculiarly useful, as an exclusive article 


of diet, in many cases of chronic irritation or inflammation of the alimentary mu- 
cous membrane. In obstinate chronic diarrhcea, chronic dysentery, and chronic 
gastritis, it will sometimes effect cures, as an exclusive diet, with but little aid from 
medicine. As a remedy in nausea and vomiting, either alone or attendant on other 
diseases, milk associated with lime-water in the dose of a tablespoonful of each every 
half-hour, one, or two hours, according to the severity of the case, has long been 
esteemed one of our most efficient remedies. In the form of wine-whey it has from 
time immemorial been used as a gentle stimulant, applicable to febrile diseases 
beginning to assume a low form; and still later, in conditions of great debility, it is, 
with brandy, the remedy upon which reliance is placed beyond all others. For the 
mode of preparing and using wine-whey, see the article on Vinum. 

Externally milk is much used in making one of the most convenient and effectual 
emollient applications, that of the bread and milk poultice, prepared by mixing bread 
thoroughly with boiling hot milk over the fire; a little perfectly fresh lard may 
often be advantageously applied upon the surface of the poultice when spread, in 
order to prevent it from becoming dry and sticking to the skin at the edges. | 

Off. Prep. Mistura Scammonii, Br. 


LACTUCA. Br. Lettuce. 


(LAC-TU'CA,) 


“The flowering herb of Lactuca virosa. Linn.” Br. 
Herba Lactuce, P.G.; Herba Lactuce Virose; Laitue vireuse, Fr.; Giftlattich, G. 


LACTUCARIUM. U.S. Lactucarium. 


(LXC-TU-CA'RI-UM.) 


% The concrete milk-juice of Lactuca virosa. Linné, (Nat. Ord. Composite.) 
U.S. 

Lactucarium, Fr.; Giftlattichsaft, G. 

Gen. Ch. Receptacle naked. Calyx imbricated, cylindrical, with a membranous 
margin, Pappus simple, stipitate. Seed smooth. Willd. 

The plants of this genus yield when wounded a milky juice, to which, indeed, 
they owe their generic name, In some of them this juice possesses valuable nar- 
cotic properties. This is the case, among others, with J. sativa, L. virosa, and L. 
altissima. It was supposed that our native L. elongata, or wild lettuce, might have 
similar virtues; and Dr. Bigelow was informed by physicians who had employed it, 
that it acts as an anodyne, and promotes the secretion from the skin and kidneys. 
But, according to M. Aubergier, the milky juice of this plant is of a flat and sweetish 
taste without bitterness, contains much mannite, but no bitter principle, and is des- 
titute of narcotic properties, (Ann. de Thérap., 1843, p. 18.) The probability is 
that it is nearly or quite inert.* Therefore, though formerly holding a place in 


* An investigation of our native Lactuca elongata by Prof. Maisch has led to conclusions differ- 


ing essentially from those of M. Aubergier. The milky juice collected by Prof. Maisch himself from 
plants in his neighborhood, was converted quickly into a gelatinous mass, that shrunk much in 
drying, and, so far from a flat taste, had a persistent bitterness, and a heavy, nauseous, narcotic 
odor. Having prepared a syrup from this concrete jnice, he gave it for trial to Drs. Da Costa and 


an 
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our national Pharmacopeeia, it has been discarded. In Europe Lactuca scarivia is 
suid to be substituted for the officinal plant. 

Lactuca sativa. Willd. Sp. Plant. ii. 1523; B. & T.161. The garden lettuce 
is an annual plant. The stem, which rises above two feet, is erect, round, simple 
below, and branching in its upper part. The lower leaves are obovate, rounded at 
the end, and undulating; the upper are smaller, sessile, cordate, and toothed; both 
are shining, and of a yellowish green color. The flowers are pale yellow, small, and 
disposed in an irregular terminal corymb. Before the flower-stem begins to shoot, 
the plant contains a bland pellucid juice, has little taste or smell, and is much used | 
as a salad for the table; but during the period of inflorescence it abounds in a milky 
juice, which readily escapes from incisions in the stem, and has been found to pos- 
sess decided medicinal as well as sensible properties. The juice is more abundant in 
the wild than in the cultivated plants. The original native country of the garden 
lettuce is unknown. The plant has been cultivated from time immemorial, and 
flourishes equally in hot and temperate latitudes. Some botanists suppose that Z. 
virosa of the old continent is the parent of all the varieties of the cultivated plant. 

Lactuca virosa. Willd. Sp. Plant. ii. 1526 ; Woodv. Med. Bot. p. 75, t. 31; B. 
& 7.160. The acrid or strong-scented lettuce is biennial, with a stem from two to four 
feet high, erect, prickly near the base, above smooth and divided into branches. 
The lower leaves are large, oblong-ovate, undivided, toothed, commonly prickly on 
the under side of the midrib, sessile, and horizontal; the upper are smaller, clasping, 
and often lobed; the bracts are cordate and pointed. The flowers are numerous, of 
a sulphur-yellow color, and disposed in a panicle. The plant is a native of Europe. 

L. virosa is lactescent, and has a strong disagreeable smell like that of opium, and 
a bitterish, acrid taste. It was admitted by the late Edinburgh and Dublin Phar- 
macopeeias as one of the sources of lactucarium, which it is said to, yield in greater 
quantity, and of better quality, than the garden lettuce. My. Schutz, of Germany, 
obtained only 17 grains, on the average, from a single plant of the garden lettuce, 
while a plant of Z. virosa yielded 56 grains. The British Pharmacopceia recognizes 
it, but not for the sake of its inspissated juice, which it has discarded. 

Lactucarium is chiefly produced in Scotland, in Rhenish Prussia, and in France, 
According to Mr. Fairgrieve, in Scotland* the plant cultivated is LD. virosa, var. mon- 
tana. Late in July or early in August the collectors proceed over the field, cutting 
the head of each stalk and scraping the flow into their vessels. This is repeated 
several times daily until the plants are exhausted. (P. J. 77, iii. 972.) M. Auber- 
gier is said to be the only French producer. He cultivates the LD. altissima, a gi- 
gantic Caucasian plant, which reaches the height of 9 feet. In collecting, trans- 
verse incisions are made daily, beginning at the top. In Germany the plan is the 
same as that practised in Scotland.f 

Lactucarium,t as brought from England, is in small, irregular lumps, about the 
size of a pea or larger, of a reddish brown color externally, and of a narcotic odor 
and bitter taste. As prepared near Edinburgh, it is commonly in roundish, compact, 
and rather hard masses, weighing several ounces. (C/ristison.) A variety, known 
in our market as German lactucarium, is in pieces about an inch and a half by an 
inch in thickness, four-sided, with one side convex and the three others flat, or slightly 
concave from shrinking, as if quarter sections of a saucer-shaped cake which had 
been divided before it was quite dry. The color on the outer or convex surface is 
darkish brown, that of the cut surfaces light yellowish brown. From experiments 
by Messrs. Parrish and Bakes, the German appears to be inferior to the English; as 


August Muller, who found it decidedly useful, and by the latter physician it was pronounced quite 
equal to the imported German lactucarium. Nevertheless Prof. Maisch is not prepared to substi- 
tute the concrete juice of the American species growing wild, for the German lactucarium from 
cultivated plants. (A. J. P., 1869, p. 145.) J vist 

* For the mode of cultivating and preparing lactucarium in England, see a communication by 
Mr. Thos. Fairgrieve to P. J. Tr., June, 1873, p. 972. ' 

+ For various plans which have been suggested of collecting the drug, see 14th ed, U.S. D. 

The thridace of Dr. Frangois, at one time supposed to be identical with lactucarium, is in all 

probability nothing more than the inspissated expressed juice of lettuce, and, indeed, was directed 
as such in the French Codex of 1837; the leaves being rejected, and the stalks alone, near the flower- 
ing period, being subjected to pressure. 
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44 per cent. of spirituous extract was obtained from the latter, and ouly 36 per cent. 
from the former, while the two extracts were about equal in their sensible properties. 
(A. J. P., 1860, p. 226.) French lactucarium resembles the German, except in 
being in circular cakes about an inch and a half in diameter. The officinal descrip- 
tion is as follows. ‘In sections of plano-convex, circular cakes, or in irregular, 
angular pieces, externally gray-brown or dull reddish brown, internally whitish or 
yellowish, of a waxy lustre.” U.S. In color, taste, and smell lactucarium bears 
considerable resemblance to opium, and has sometimes been called lettuce opium. 
It does not attract moisture from the air. It yields nearly half its weight to water, 
with which it forms a deep brown infusion. It is partly soluble in ether and alcohol. 
From its resemblance in sensible properties and therapeutical effects to opium, it 
was conjectured to contain morphine, or some analogous principle; but this conjec- 
ture has not yet been verified. Buchner, Aubergier, and Walz claim severally to 
have discovered the active principle, which has been named /actucin ; but the sub- 
stances obtained by these different chemists are not exactly identical in properties ; 
and the lactucin of Walz and Aubergier is considered by M. Lenoir as owing its 
bitterness to impurities, separated from which it is without taste and inert. It is at 
least doubtful whether the constituent upon which the medical virtues of lactucarium 
depend has yet been isolated. For want of space we give in a note the results of 
various analyses of the lactucarium obtained from Lactuca virosa.* 


* Buchner published experiments on lactucarium in 1832. His results are not essentially differ- 
ent from those subsequently obtained. The principle, named by him dactucin, was bitter, soluble in 
water, more soluble in alcohol, less so in ether, without alkaline reaction though precipitated by 
tannic acid, destitute of nitrogen, capable of forming with acids very soluble bitter combinations, 
and not easily obtained perfectly white and crystallized. (See P. J. Tr., vii. 74.) 

Dr. Walz, in 1839, gave the following constituents of lactucarium from JZ. virosa ; viz., a peculiar 
principle denominated dactucin, volatile oil, a fatty matter easily dissolved by ether, and another 
of difficult solubilM%y in that fluid, a reddish yellow tasteless resin, a greenish yellow acrid resin, 
common sugar, uncrystallizable sugar, gum, pectic acid, a brown humus-like acid. a brown basic 
substance, albumen, oxalic, citric, malic, and nitric acids, potassa, lime, and magnesia. Lactucin, 
as obtained by Walz, is in yellow crystalline needles, inodorous, of a strong and durable bitter taste, 
easily fusible, soluble in from 60 to 80 parts of cold water, freely soluble in alcohol, less so in ether, 
soluble in very dilute acids, and without alkaline or acid reaction. (Annal. der Pharm., xxxii. 97.) 
It was obtained by treating lactucarium with alcohol acidulated with one-fifteenth of concentrated 
vinegar, adding an equal volume of water, precipitating by subacetate of lead, separating the ex- 
cess of lead by sulphuretted hydrogen, filtering, evaporating by a gentle heat, treating the residuum 
by ether, and allowing the solution to evaporate. 

M. Aubergier, in his memoir presented to the French Academy in 1842, gives the following as 
the result of his analysis :—1, a bitter crystallizable substance (lactucin), soluble in alcohol and 
boiling water, scarcely soluble in cold water, insoluble in ether, without alkaline reaction, and sup- 
posed to be the active principle; 2, mannite; 3, asparamide; 4, a crystallizable substance having 
the property of coloring green ferric salts; 5, an electro-negative resin, combined with potassa; 
6, a neutral resin; 7, ulmate of potassium; 8, cerin, myricin, pectin, and albumen; 9, oxalate, 
malate, nitrate, and sulphate of potassium, chloride of potassium, phosphate of calcium and mag- 
nesium, oxides of iron and manganese, and silica. The bitter principle above referred to separates 
from its solution in boiling water, upon cooling, in pearly scales. By the action of alkalies it loses 
its bitterness, which is not restored by acids. The lactescence of the fresh juice of lettuce is owing 
to a mixture of wax and resin, and not to caoutchouc. The bitter principle of Aubergier differs 
from that of Dr. Walz in being less soluble in cold water, and insoluble in ether. 

M. Lenoir considers the Jactucin of these two chemists as impure, and denies that it is the 
active principle, which, he thinks, is probably an alkaloid. He obtained the lactucin pure by treat- 
ing the lactucarium of LZ. virosa with boiling alcohol, and filtering while hot. It was deposited on 
the cooling of the liquid, and afterwards purified by frequent crystallization from alcohol, and treat- 
ment with animal charcoal. Thus obtained, it was without taste or smell, and without effect upon 
the system. It was nearly insoluble in water, but readily dissolved by alcohol, ether, and the vol- 
atile and fixed oils. He proposed to name it /actucone, leaving the former name for the active 
principle when isolated. (Ann. de Chim. et de Phys., Feb. 1847.) According to Walz, the lactucone 
of Lenoir is only the fatty matter discovered by himself. Thieme could not divide this into the 
two kinds noticed by Walz as differing in their solubility in ether, and, considering it as peculiar, 
proposed for it the name of lactucerin. 

A later analysis of lactucarium is by Ludwig. This chemist found, in 100 parts, 48°63 of sub- 
stances insoluble in water, and 51°37 of those soluble in water. Of the insoluble matter 42°64 
parts were of Jactucerin or lactucone, which he obtained by first exhausting lactucarium with water, 
then treating the insoluble residue several times with hot alcohol of 0°833, allowing the alcoholic 
solution to evaporate slowly, washing the yellowish substance thus procured with water, and puri- 
fying it by re-solution in alcohol, and crystallization. Thus obtained, it is in snow-white aggre- 
gated granules, dissolves in strong hot alcohol which deposits it on cooling, is readily soluble in 
ether but insoluble in water, becomes transparent and tenacious when moderately heated in a plat- 
inum dish, melts completely at a higher heat with the escape of white odorous vapors, is incapable 
of saponification by caustic potassa, and is therefore not properly a fat, and in alcoholic solution 
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Medical Properties and Uses. That lettuce possesses soporific properties is a 
fact which was known to the ancients; but the credit belongs to the late Dr. J. RB. 
Coxe, of Philadelphia, of having first proposed the employment of its inspissated 
milky juice as a medicine. Dr. Duncan, senior, of Kdinburgh, afterwards paid 
particular attention to the subject, and, in his treatise on pulmonary consumption, 
recommended lactucarium as a substitute for opium, the anodyne properties of 
which it possesses, without being followed by the same injurious effects. From 
this recommendation, the medicine came into extensive use, and was adopted as 
officinal in several of the Pharmacopeias. The general inference which may be. 
drawn from the recorded experience in relation to lactucarium is, that it has, in a 
very much inferior degree, the anodyne and calming properties of opium, without 
its disposition to excite the circulation, to produce headache and obstinate constipa- 
tion, and to derange the digestive organs. In this country the medicine is occa- 
sionally employed to allay cough, and quiet nervous irritation. It may be given in 
all cases in which, while opium is indicated in reference to its anodyne or soothing 
influence, it cannot be administered from idiosyncrasy of the patient. It is, how- 
ever, very uncertain. The dose is from five to fifteen or twenty grains (0°33 to 1 
or 13Gm.). An alcobolic extract would be a good preparation. The officinal fluid 
extract and syrup are useful preparations. 

Water distilled from lettuce (eau de laitue) is used in France as a mild sedative, 
in the quantity of from two to four ounces. The fresh leaves boiled in water are 
sometimes employed in the shape of cataplasm. It is said that in Egypt a mild oil 
is derived from the seeds, fit for culinary use. 

Off. Prep. of Lactuca, Br. Extractum Lactuce, Br. 

Of. Prep. of Lactucarium, U.S. Extractum Lactucarii Fluidum, U. S.; Syrupus 
Lactucarii, J. S. 


LAPPA. U.S. Lappa. [Burdock.] 
(LAP'PA.) 

Radix Bardanez, P. G.; Bardane, Fr.; Klettenwurzel, G. 

“The root of Lappa officinalis. Allioni. (Nat. Ord. Composite.)” U.S. 

This drug seems to us of such trivial importance that the reader is referred to 
Part II. for its consideration. There is no officinal preparation of it. It is offici- 
nally described as 

“ About twelve inches (30 cm.) or more long, and about one inch (25 mm.) thick ; 
nearly simple, fusiform, fleshy, longitudinally wrinkled, crowned with a tuft of 
whitish, soft, hairy leaf-stalks; gray-brown, internally paler; bark rather thick, the 
inner part and the soft wood radially striate, the parenchyma often with cavities 
lined with snow-white remains of tissue; odor feeble and unpleasant; taste muci- 
laginous, sweetish and somewhat bitter.” U. S. 


faintly reddens litmus paper. Besides this principle there were 3°99 parts of waa, and 2°00 of 
lignin and of a substance which swelled in ammonia, and was insoluble in water, alcohol, and ether. 
Of the 51°37 parts soluble in water, 6°98 were albumen, 1°75 lactucerin held in solution by other 
substances, 27°68 bitter extract soluble in water and in alcohol, and 14:96 watery extract insoluble in 
alcohol of 0°830. The former of these extracts was found to contain a peculiar acid substance 
called dactucte acid, and the lactucin of Aubergier. To obtain these principles, 80 parts of lactu- 
carium, in fine powder, were triturated with 80 of pure cold diluted sulphuric acid, and then mixed 
with 400 parts of alcohol of 0°851; the liquor was filtered, shaken with hydrate of lime till it yielded 
no precipitate with baryta-water or oxalate of potassium, then decolorized with pure animal char- 
coal, and evaporated; the brown tenacious mass thus obtained (alcoholic extract) was treated with 
boiling water, which left behind a viscid substance; the aqueous solution was treated with animal 
charcoal, and on being evaporated yielded a mixture of lactucic acid and lactucin ; these were sep- 
arated by dissolving the mixture in boiling water, which on cooling deposited the latter in white 
erystalline scales, and gave up the former on subsequent evaporation. Lactucic acid is of difficult 
erystallization, light yellow, strongly bitter, without sour taste, of an acid reaction, and readily 
soluble in alcohol and water. It has as much claim as any other discovered substance to be con- 
sidered the active principle of lactucarium. Lactucin, purified by animal charcoal, is in white 

early scales, the solution of which exhibits no reaction with subacetate of lead, or solution of 
iodine. It is dissolved without change of color by concentrated sulphuric acid. Besides the above 
ingredients, Ludwig found also in lactucarium a substance resembling mannite, oxalic acid, another 
. organic acid not well determined, a soft resin, potassa, magnesia, and oxide of iron. Distilled with 
diluted sulphuric acid, it gave an acid product smelling like lactucarium, which, saturated with 
carbonate of calcium, and again distilled with bisulphate of potassium, yielded an acid fluid having 
the odor of valerian. (A. J. P., xx. 57.) 


~ 
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LARICIS CORTEX. Br. Larch Bark. 
(LA-RI/CIS COR'TEX.) 

“The bark, deprived of its outer layer, of Larix Europea, D. 0.; Abies Larix, 
Rich.; the common Larch.” Br. 

Eeorce de Méléze, Fr.; Lirchenrinde, G. 

For the botanical history of the Larix HKuropxa, see Terebinthina. 

Examined by Prof. Aldridge, Larch Bark was found to contain gum, starch, 
resin, and tannic acid of the kind which precipitates the salts of iron olive-green. 
Dr. John Stenhouse has obtained from it a peculiar volatile principle, which he has 
not found in other trees of the Pine family, and which, as it has acid properties, 
though extremely feeble, he proposes to name darixinic acid (larixine). It is 
obtained by evaporating an infusion of the bark to the consistence of syrup, and, 
submitting the residue to distillation in a glass retort or silver alembic, by means of 
a sand bath cautiously heated. A portion of the larixinic acid comes over and con- 
denses in crystals, but the greater part is dissolved in the liquid distillate. This on 
careful distillation deposits the impure acid, which may be purified by pressing it in 
bibulous paper, again crystallizing from a strong watery solution, and lastly subliming 
once or twice. Larixinic acid is most abundant in the young bark. It is in beau- 
tiful white, lustrous crystals, often more than an inch long, of a peculiar somewhat 
empyreumatic smell, and a slightly bitter and astringent taste, inflammable, vola- 
tilizing at 93° ©. (199-4° F.) and melting at 153° ©. (307-4° F.), soluble in 87°88 
parts of water at 56° F., very soluble in boiling water, soluble in cold but much 
more so in hot alcohol, and sparingly soluble in ether. It readily crystallizes from 
its solutions. A very singular and characteristic property is that of forming, when 
added, in strong solution, in excess, to baryta-water, a bulky, transparent, gelatinous 
precipitate, occupying the whole measure of the liquids if concentrated. The prob- 
able formula of the acid is C,,H,,0,. 

Medical Properties and Uses. The inner larch bark possesses astringent ana 
gently stimulant properties, and is supposed to have a special tendency to the 
mucous membranes. It has been found particularly efficacious in purpura and 
other hemorrhagic affections, especially haeemoptysis, and has been given in bron- 
chitis with copious expectoration, and in diseases of the urinary passages. It has 
been used also, mixed with soap and glycerin, as a local remedy in psoriasis, chronic 
eczema, and other cutaneous affections. The usual forms.of exhibition are those of 
extract * and tincture, the former in the dose of from three to five grains (0°20 to 
0:33 Gim.), the latter from thirty minims to a fluidrachm (1-9 to 3°75 C.c.) or more, 
every three or four hours.+ 

Of. Prep. Tinctura Laricis, Br. 


LAURO-CERASI FOLIA. Br. Cherry-laurel Leaves. 
(LAU/RO—CER!A-SI FO'LI-A.) 
“The fresh leaves of Prunus Lauro-cerasus, Linn.; the Common or Cherry 
Laurel.” Br. (Nat. Ord. Amygdalacez.) 


Laurier cerise, Fr.; Kirschlorbeer, G.; Lauro-ceraso, It. 

Gen. Ch. Differing from Prunus only in its fruit being destitute of bloom, with 
the stone round instead of acute, and the leaves when in bud folded flat, not rolled 
up. (Lindley, Flor, Med., 232.) 

Cerasus Lauro-cerasus. De Cand. Prodrom. ii. 540.—Prunus Lauro-cerasus. 
Willd. Sp. Plant. ii. 988; B.& 7.98. This is a small evergreen tree, rising 15 
or 20 feet, with long spreading branches, which, as well as the trunk, are covered 
with a smooth, blackish bark. The leaves, standing alternately on short strong foot- 
stalks, are oval-oblong, from five to seven inches in length, acute, finely toothed, 
firm, coriaceous, smooth, beautifully green and shining, with oblique nerves, and 
yellowish glands at the base. The flowers are small, white, strongly odorous, and 
disposed in simple axiilary racemes. The fruit is an oval drupe, very similar in shape 
and structure to a small black cherry. 


* The extract may be made according to the U. 8. formula for extract of rhubarb, Hy 
t From Dub. Hosp. Gaz., April 15, 1858, and Jan. 15, 1859; Med. Times and Gaz., Nov. 1859, Pp. 
476; and A. J. P., Nov. 1862, p, 556, etc. : 
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The cherry-laurel is a native of Asia Minor, but is cultivated in Europe, both for 
medical use and for the beauty of its shining evergreen foliage. Almost all parts 
of it are more or less impregnated with the odor of hydrocyanic acid. 

In their recent and entire state cherry-laurel leaves have scarcely any smell ; but, 
when bruised, they emit the characteristic odor of the plant in a high degree. Their 
taste is somewhat astringent and strongly bitter, with the flavor of the peach kernel. 
By drying they lose their odor, but retain their bitterness. They yield a peculiar oil 
and hydroeyanie acid by distillation with water, which they strongly impregnate with 
their flavor. One pound, avoirdupois, of the fresh leaves yields 40°5 grains of the 
oil. ( Centralb., 1855, p. 205.) The oil resembles that of bitter almonds, for which 
it is said to be sometimes sold in Europe, where it is employed to flavor liquors and 
various culinary preparations; but, as it is highly poisonous, danger may result 
from its careless use. It has not been determined how far the mode of production 
of this oil resembles that of bitter almonds. (See Amygdala Amara.) Chemists 
have failed in obtaining amygdalin from the leaves. That the oil exists already 
formed, to a certain extent, in the fresh leaves, is rendered probable by the fact, 
stated by Winckler, that they yield it in considerable quantity when distilled without 
water. (Journ. de Pharm., xxv. 195.) The fresh leaves are used to flavor milk, 
cream, etc., and more safely than the oil; though they also are poisonous, when toe 
largely employed. (See Aqua Lauro- Cerast.) 

Medical Properties and Uses. The leaves of the cherry-laurel possess properties 
similar to those of hydrocyanic acid; and the water distilled from them is much 
employed in various parts of Europe for the same purposes as that active medicine. 
But it is deteriorated by age, and therefore, as kept by pharmacists, must be of vari- 
able strength. Mr. J. Broker, a Dutch pharmacologist, has satisfied himself, by numer- 
ous experiments, that the proportion of hydrocyanic acid in the leaves varies with 
the season, the age of the plant, the character of the soil and of the weather, and 
thinks that, in consequence of this variability, they are inferior for medical use to 
bitter almonds, which in this respect have a more uniform composition. He found 
the proportion of the acid in the leaves greatest in July, and least in February. 
(B. and F. Med.- Chir. Rev., Oct. 1868, p. 517.) Itis not, therefore, to be regretted 
that the want of the plant in this country has prevented the general introduction of 
so variable a remedy as the distilled water. 

Off. Prep. Aqua Lauro-cerasi, Br. 


LAVANDULA. U.S. Lavender. 
(LA-VAN'DU-LA.) 


“The flowers of Lavandula vera. De Candolle. (Nat. Ord. Labiate.”) U.S. 


Flores Lavandulx, P. G.; Lavender Flowers; Lavande, Fleurs de Lavande, fr.; Lavandel- 
blumen, Lavandelbliithen, G.; Lavandola, /t.; Espliego, Alhucema, Sp. 

Gen. Ch. Calyx ovate, somewhat toothed, supported by a bract. Corolla resu- 
pine. Stamens within the tube. Willd. 

Lavandula vera. De Cand. Flor. Fr. Sup. p. 398.—L. Spica. Willd. Sp. 
Plant. iii. 60; Woodv. Med. Bot. p. 321, t. 114; B.& 7.199. The Lavandula 
Spica of Linnzeus includes two distinct species, which were considered by him merely 
as varieties of the same plant, but have been separated by subsequent botanists. Of 
these, the officinal plant, the narrow-leaved variety of Linnzeus, has been denomi- 
nated by De Candolle Z. vera, while the broad-leaved variety still retains the title of 
L. Spica. The latter is scarcely cultivated in the United States. 

Common lavender is a small shrub, usually not more than two or three feet high, 
but sometimes as much as six feet. The stem is woody below, and covered with a 
brown bark; above, is divided into numerous, slender, straight, herbaceous, pubes- 
cent, quadrangular branches, furnished with opposite, sessile, narrow, nearly linear, 
entire, and green or glaucous leaves. The flowers are small, blue, and disposed in 
interrupted whorls around the young shoots, forming terminal cylindrical spikes. 
Each. whorl is accompanied with two bracts. The corolla is hairy, glandular on the 
outside, tubular, and labiate, with the lower lip divided into three segments, the 


~ 


846 Lavandula. —Leptandra. PART 1. 


upper larger and bifid. The four stamens are within the tube. The calyx is 
tubular, blue-gray, hairy, five-toothed, the upper tooth largest and roundish rhomboid. 

The plant is a native of Southern Europe, and covers vast tracts of dry and bar- 
ren land in Spain, Italy, and the south of France. In England it is very largely 
cultivated for commercial purposes, often covering many acres. For method of cul- 
ture, see Bost. Med. and Surg. Journ., Aug. 1873, p. 165. It is cultivated in our 
gardens, and in this country flowers in August. It is said that in fields, when too 
thickly planted, it is apt to suffer from a disease consequent on the noxious influ- 
ence of its own aroma, which is relieved by thinning the plants. (P. J. Tr., x. 119.) 
All parts of it are aromatic. The spikes should be cut when they begin to bloom. 
Lavender flowers have a strong fragrant odor, and an aromatic, warm, bitterish taste. 
They retain their fragrance long after drying. Alcohol extracts their virtues; and 
a volatile oil upon which their odor depends rises with that liquid in distillation. 
The oil may be procured separate by distilling the flowers with water. (See Olenm 
Lavandule.) Hager obtained from a pound of the fresh flowers from half a drachm 
to two drachms of the oil. 

Medical Properties and Uses, Lavender is an aromatic stimulant and tonic, 
esteemed useful in certain conditions of nervous debility, but seldom given in its 
crude state. The products obtained by its distillation are much used in perfumery, 
and as adjuvants to other medicines, which they render at the same time more 
acceptable to the palate, and cordial to the stomach. 

Of. Prep. Oleum Lavandule; Vinum Aromaticum, J. 8. 


LEPTANDRA. U.S. Leptandra. [Culver’s Root. | 
(LEP-TAN'DRA.) 


“The rhizome and rootlets of Leptandra virginica. Nuttall. (Veronica virginica, 


Linné. Nat. Ord. Scrophulariaceze.)” U.S. 
Culver’s Physic, Black Root; Racine de Leptandra, s. de Véronique de Virginie, Fr.; Leptan- 
dra-Wurzel, G@. 


Gen. Ch. Calyx five-parted, segments acuminate. Cvrolla tubular-campanulate, 
border four-lobed, a little ringent, unequal, the lower lamina narrower. Stamens 
and at length the pisti/s much exserted ; filaments below, and tube of the corolla 
pubescent. Capsule ovate, acuminate, two-celled, many-seeded, opening at the sum- 
mit. Nuttall. | 

The genus Leptandra was separated by Nuttall from the Veronica of Linnzus; 
and, though the new genus is not generally admitted and is probably not distinct, 
it is retained here, following the U. S. Pharmacopeeia. 

Leptandra Virginica. Nuttall, Genera of N. Am. Plants, i.'7; Rafinesque, Med. 
Flora, vol. 1i.— Veronica Virginica, Linn.; Gray, Man. of Bot. etc. p. 290. This 
plant, commonly called Culver’s root, or Culver's physic, is an herbaceous perennial, 
with a simple, erect stem, three or four feet high, smooth or downy, furnished with 
leaves in whorls, and terminating in a long spike of white flowers. The leaves, of 
which there are from four to seven in each whorl, are lanceolate, pointed, and mi- 
nutely serrate, and stand on short footstalks. A variety was seen by Pursh with 
purple flowers, which was described and figured as a distinct species by Rafinesque, | 
under the name of ZL. purpurea. The plant flowers in July and August. It grows 
throughout the United States east of the Mississippi, affecting mountain meadows 
in the South, and rich woods in the North, and is not unfrequently cultivated. 

Properties, The root consists of a rhizome or root-stalk several inches in length, 
sometimes branched, with numerous long slender radicles. As found in commerce, 
the rhizome is usually broken into pieces an inch or more long, from two to four 
lines in thickness, either beset with the rootlets or very rough from their remains 
when broken, very hard and firm, and of difficult fracture, dark brown exter- 
nally, light colored and ligneous within. The rootlets are round, smooth, slender, 
generally broken, but, when not so, six inches or more in length, and almost black, 
being much darker colored than the caudex. The officinal description is as fol- 
lows. ‘ Horizontal, from four to six inches (10 to 15 em.) long, and about a 
quarter of an inch (6 mm.) thick, somewhat flattened, bent and branched, deep 


PART I. Leptandra.—Limones.—Limonis Cortex. 847 


blackish brown, with cup-shaped scars on the upper side, hard, of a woody fracture, 
with a thin, blackish bark, a hard, yellowish wood, and a large, purplish brown 
about six-rayed pith; rootlets thin, wrinkled, very fragile; inodorous; taste bitter 
and feebly acrid.” U.S. The odor is feeble and not disagreeable, the taste bitter- 
ish, somewhat nauseous, and feebly acrid. Water and alcohol extract the virtues 
of the root. According to Prof. E. S. Wayne, of Cincinnati, it contains volatile 
oil, extractive, tannin, gum, resin, and a peculiar crystalline principle, to which the 
virtues of the medicine may be ascribed. To this principle the name of leptandrin 
properly belongs. Prof. F. I. Mayer confirmed the presence of the crystalline prin-. 
ciple, and proved it to be a glucoside. Prof. Wayne obtained it by treating an in- 
fusion of the root with subacetate of lead, filtering, precipitating the excess of lead 
by carbonate of sodium, filtering to separate the carbonate of lead, passing the fil- 
tered liquid through animal charcoal which absorbed all the active matter, washing 
the charcoal with water till the washings began to be bitter, then treating it with’ 
boiling alcohol, and allowing the alcoholic solution to evaporate spontaneously. By 
dissolving the powder thus obtained in water, treating this with ether, and allowing 
the ether to evaporate, needle-shaped crystals were obtained, which had the bitter 
taste of the root. The resinous matter obtained by making a tincture of the root 
and precipitating this with water, has been improperly called leptandrin, and con- 
sidered the active principle. The pure resin is probably inert ; and the preparation 
referred to owes what activity it may possess to some of the true leptandrin associ- 
ated with it. Leptandrin is soluble in water, alcohol, and ether. It has not been 
isolated for use. (Proc. A. P. A., 1856, p. 34.) Subsequently Mr. Wayne obtained 
from the root a saccharine principle, having the properties of mannite. (A. J. P., 
1859, p. 557.) The chemistry of leptandra needs further investigation. 

Medical Properties. The recent root is said to act violently as a cathartic, and 
sometimes as an emetic. In the dried state it is much milder, but less certain. The 
practitioners calling themselves Kclectics consider it an excellent cholagogue, and use 
both the impure resin, which they call leptandrin, and the root itself as a substitute 
for mercurials.* Dr. A. P. Dutcher, of Cleveland, Ohio, has not found it to act 
decidedly on the liver, but believes that it has a special influence on the muciparous 
follicles of the intestines, and acts very advantageously in cases of duodenal indi- 
gestion and chronic constipation. (Med. and Surg. Rep., March 28, 1868.) Prof. 
Rutherford, in his experiments upon dogs, found leptandrin to act rather feebly 
upon the liver. The full cathartic dose of the powder is from twenty grains to a 
drachm (1:3-3-9 Gm.); that of the impure resin referred to, from two to four grains 
(0:13-0:26 Gm.). Dr. J. Adolphus says that, in the dose of one or two grains 
(0:065-0:13 Gm.), the powder acts like rhubarb. On the same authority, from 
five to ten drops (0°3-0°6 C.c.) of a strong tincture, given every two hours, pro- 
duce a mild aperient effect. (Jbid., Jan. 11, 1868, p. 23.) 

Cf. Prep. Extractum Leptandre, U. S.; Extractum Leptandre Fluidum, U.S. 


LIMONES. Jemons. 
(LI-MO/NEs.) 


«The fruit of Citrus Limonum.”’ 
Limons, Citrons, Fr.; Limonen, Citronen, G.; Limoni, /t.; Limones, Sp. 


LIMONIS CORTEX. U.S., Br. Lemon Peel. 
(LI-MO/NIS COR/TEX.) 


“The rind of the recent fruit of Citrus Limonum. Risso. (Nat. Ord. Auran- 
tincexe.)” U.S. “The outer part of the rind of the fresh fruit of Citrus Limonum, 
D.C. Lemons are imported from Southern Europe.” Br. : 
Cortex Fructus Citri, P.G.; Ecorce (Zeste) de Citron, de Limon, Fr.; Citronenschale, Limonen- 
schale, @. 


* Prof. J. U. Lloyd communicated a process for resin of Jeptandra (or leptandrin) to the Amer, 
Pharm. Association in 1880. (See A. J. P., 1880, p. 491.) 
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LIMONIS SUCCUS. U.S., Br. Lemon Juice. 
(LI-MO'NIS SUC'CUS.) 
“The freshly expressed juice of the ripe fruit of Citrus Limonum. Risso. (Vad. 


Ord. Aurantiaceee.)” U.S.“ The freshly expressed juice of the ripe fruit of Citrus 
Limonum. D.C.” Br. 


Succus Citri; Lime Juice; Suc de Citron (de Limon), /r.; Citronensaft, Limonensaft, G. 

For some general remarks on the genus Cirrus, see Aurantit Cortex. 

Citrus medica. Willd. Sp. Plant. iii. 1426; Woodv. Med. Bot. p. 582, t. 189. 
This tree closely resembles Citrus Aurantium, before described. The leaves, how- 
ever, are larger, slightly indented at the edges, and stand upon footstalks which are 
destitute of the winged appendages that characterize the other species. The flowers, 
moreover, have a purplish tinge on their outer surface, and the fruit is entirely dif- 
ferent in appearance from the orange. There are several varieties of Citrus medica, 
which some botanists consider as distinct species, but which scarcely differ except in the 
character of their fruit. Those particularly deserving of notice are the citron, lemon, 
and lime. 1. In the citron, C. medica of Risso (Bentley & Trimen, p. 53), the fruit 
is very large, sometimes six inches in length, ovoidal, with a double rind, of which the 
outer layer is yellowish, thin, unequal, rugged, with innumerable vesicles filled with 
essential oil; the inner is white, very thick, and spongy. It is divided in the interior 
into nine or ten cells, filled with oblong vesicles, which contain an acid juice pre- 
cisely like that of the lemon, and used for the same purposes. The rind is applied to 
the preparation of conserves, to which it is adapted by its thickness. The fruit is 
ealled cédrat by the French. 2. The lemon (C. medica, var. limon of Linn., Citrus 
Timonium of Risso) (Bentley & Trimen, p. 54) is smaller than the preceding, with 
a smoother and thinner rind, a pointed nipple-shaped summit, and a very juicy, acid 
pulp. In other respects it closely resembles the citron, to which, however, it is usu- 
ally preferred in consequence of the greater abundance of its juice. 3. The dime is 
still smaller than the lemon, with a smoother and thinner rind, oval, rounded at the 
extremities, of a pale yellow or greenish yellow color, and abounding in a very acid 
juice, which renders it highly useful for the purposes to which the lemon is applied. 
It is the product of the variety C. acris of Miller. 

The Citrus medica, like the orange-tree, is a native of Asia. It is now known 
to grow wild in Northern India, and was introduced into Europe from Persia or 
Media. It was first cultivated in Greece, afterwards in Italy, so early as the second 
century, and has now spread over the whole civilized world, being raised by artificial 
heat where the climate is too cold to admit of its exposure during winter to the 
open air. 

We are supplied with lemons and limes chiefly from the West Indies and the 
Mediterranean. Though the former of these fruits only is directed by the United 
States Pharmacopceia, both kinds are employed indiscriminately for most medicinal 
purposes ; and the lime affords a juice at least equal, in proportional quantity and 
acidity, to that obtained from the lemon. 

As lemons rapidly deteriorate on keeping, if exposed to the air, the suggestion of 
protecting them by a varnish of shellac dissolved in alcohol, made by Mr. George Mee, 
of London, is not without value. Mr. Mee found that lemons thus covered with var- 
nish continued sound for many months. (See A. J. P., 1866, p. 474.) 

Properties, The exterior rind of the lemon has a fragrant odor, and a warm, 
aromatic, bitter taste, somewhat similar to that of the orange, though less agreeable. 
It is usually found in narrow, thin bands, with very little of the spongy, white, 
inner layer adhering to it. It contains a bitter principle, and yields, by expression 
or distillation, an essential oil, which is much used for its flavor. Both this and the 
rind itself are recognized in the Pharmacopeeias. (See Oleum Limonis.) When the 
white spongy portion of the rind is boiled in water, and the decoction. evaporated, 
crystals are deposited, of a substance called hesperidin. This is a glucoside, and has 
the formula C,,H,,0,,, and is decomposed by dilute acids into hesperetin, C,,H,,0,, 
and glucose, C,H,,0,. It turns dingy black when gently warmed with alcoholic solu- 
tion of ferric chloride. It is bitter, but, as it is found most largely in the spongy and 
comparatively tasteless part of the rind, it may be doubted whether it is entitled to 
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be considered as the active bitter principle. (See A. J. P., xxvi. 553.) Lemon 
peel yields its virtues to water, wine, and alcohol. 

The juice is the part for which the fruit is most esteemed. Itis sharply acid, with 
a peculiar grateful flavor, and consists chiefly of citric acid (some 10 per cent.), gum 
and sugar (3 to 4 per cent.), and inorganic salts (2°28 per cent.).- It sometimes 
has in it a little volatile oil, derived by pressure from the rind. The U.S. P. gives 
the following standard tests. ‘‘Sp. gr. not less than 1:030. On evaporating a 
portion of the juice to dryness and igniting the residue, not more than 0-5 per 
cent. of ash should remain. Fresh Lemon Juice contains about 7 per cent. of | 
citric acid.” U.S. As lemons cannot always be obtained, the juice is often kept in 
a separate state; but, from its liability to spontaneous decomposition, it speedily 
becomes unfit for medical use; and, though various means have been resorted to for 
its preservation, it can never be made to retain for any length of time its original 
flavor unaltered. The best substitute for lemon juice is a solution of crystallized 
citric acid in water, in the proportion of about an ounce to the pint, with the addi- 
tion of a little oil of lemon, but even this solution is nearly useless as an antiscor- 
butic. One of the most effectual methods of preserving the juice is to allow it to 
stand for a short time after expression, till a coagulable matter separates, then to 
filter, and introduce it into glass bottles, with a stratum of almond oil or other sweet 
oil upon its surface. It will keep still better, if the bottles containing the filtered 
juice be suffered, before being closed, to stand for fifteen minutes in a vessel of boil- 
ing water. Another mode is to add one-tenth of alcohol, and to filter. The juice 
may also be preserved by concentrating it either by evaporation with a gentle heat, 
or by exposure to a freezing temperature, which congeals the watery portion, and 
leaves the juice much stronger than before. When used, it may be diluted to the . 
former strength ; but, though the acid properties are retained, the flavor of the 
juice is found to have been deteriorated. Lemon syrup is another form in which 
the juice is preserved. 

The British Pharmacopceia gives the average sp. gr. of lemon juice at 1-039, and 
the average quantity of citric acid in a fluidounce of it, 32-5 grains. According to 
Mr. W. W. Stoddart, these quantities do not correspond, the sp. gr. being too great 
for the weight of the acid. Mr. Stoddart himself found, in lemons from six different 
sources, an average of 42°53 grains in an ounce of the juice, and a mean sp. gr. 
of 1:044. By other authorities the proportions are given very differently. Thus 
Mr. Watts gives 20°5 grains to the ounce, or 4°7 per cent. of the juice. But the 
fact is that the quantity of acid varies very greatly. Mr. Stoddart found it to 
diminish rapidly with the advance of summer, with little change in the sp. gr. 
(P. J. Tr., Oct. 1868, p. 203.) 

A solution of tartaric acid in water, with the addition of a little sulphuric acid, 
and flavored with the oil of lemons, has been fraudulently substituted for lemon 
juice, particularly as an antiscorbutic on long voyages, for which purpose it is quite 
useless. An application of the tests for tartaric and sulphuric acid will at once 
detect the fraud. 

Medical Properties and Uses. The rind of the lemon is sometimes used to 
qualify the taste and increase the power of stomachic infusions and tinctures. The 
juice is refrigerant, and, properly diluted, forms a refreshing and agreeable beverage 
in febrile and inflammatory affections. It may be given with sweetened water in 
the shape of lemonade, or may be added to the mildly nutritive drinks, such as 
gum-water, barley-water, etc., usually administered in fevers. It is also much em- 
ployed in the formation of those diaphoretic preparations known by the names of 
neutral mixture and effervescing draught. (See Mistura Potassti Citratis.) One 
of the most beneficial applications of lemon juice is to the prevention and cure of 
scurvy, for which it may be considered almost a specific. For this purpose, ships 
destined for long voyages should always be provided with a supply of the concen- 
trated juice. In England every foreign-going ship is required by law to take such 
a supply of lemon juice that every seaman should have a daily allowance of an 
ounce, after having been ten days at sea. It has been employed with advantage in 
acute rheumatism in doses of from one to four fluidounces (30-120 C.c.) four to 
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six times a day. It has been used with benefit as a local application in pruritus of 
the scrotum, and in uterine hemorrhage after delivery ; in sunburn,* and asa gargle 
in diphtheritic sore throat. 

Off. Prep. of the Peel. Infusum Aurantii Compositum, Br.; Infusum Gentianz 
Comp., Br.; Oleum Limonis, Br.; Spiritus Limonis, Tinctura Limonis, Br. 

Off. Prep. of the Juice. Acidum Citricum, Br.; Mistura Potassii Citratis, 7 S.; 


Syrupus Limonis. i 
LINUM. U.S. Flawseed. 
(LI/NUM.) 


“ The seed of Linum usitatissimum. Linné. (Wat. Ord. Linacex.)” U.S. “The 


seeds of Linum usitatissimum, Linn. ;. cultivated in Britain.” Br. 
Lini Semina, Br.; Linseed ; Semen Lini, P.G.; Grains de Lin, Semence de Lin, F’.; Leinsame, 
Flachssamen, G.; Semi di Lino, /t.; Linaza, Sp. 


LINI FARINA. Br. Flaxseed Meal. Linseed Meal. 
(LI'NI FA-RI'NA.) 


“The cake of linseed from which the oil has been pressed, reduced to powder.” Br. 

Gen. Ch. Calyx five-leaved. Petals five. Capsule five-valved, ten-celled. Seeds 
solitary. Willd. : 

Linum usitatissimum. Willd. Sp. Plant. i. 1533; B. & 7. 39. Common flax is 
an annual plant, with an erect, slender, round stem, about two feet in height, branch- 
ing at top, and, like all other parts of the plant, entirely smooth. _ The leaves are 
small, lanceolate, acute, entire, of a pale green color, sessile, and scattered alternately 
over the stem and branches. The flowers are terminal, and of a delicate blue color. 
The calyx is persisteut, and composed of five ovate, sharp-pointed, three-nerved 
leaflets, which are membranous on their border. The petals are five, obovate, 
striated, minutely scalloped at their extremities, and spread into funnel-shaped 
blossoms. ‘The filaments are also five, united at the base; and the germ, which is 
ovate, supports five slender styles, terminating in obtuse stigmas. ‘The fruit is’a 
globular capsule, about the size of a small pea, having the persistent calyx at the 
base, crowned with a sharp spine, and containing ten seeds in distinct cells. 

This highly valuable plant, now almost everywhere cultivated, is said by some to 
have been originally derived from Egypt, by others from the great elevated plain of 
Central Asia. It flowers in June and July, and ripens its seeds in August. 

The seeds are oval, oblong, flattened on both sides with acute edges, somewhat 
pointed at one end, one to two lines in length, smooth, glossy, brown externally, and 
yellowish white within. They are inodorous, and have an oily mucilaginous taste. 
Meyer found in them fixed oil, wax, resin, extractive, tannin, gum, nitrogenous mu- 
cilage, starch, albumen, gluten, and various salts. M. Meurein could find no starch, 
but detected phosphates, which had escaped the notice of Meyer. (Journ. de Pharm., 
Be sér., xx. 97.) . Their investing coat abounds in a peculiar gummy matter or mu- 
cilage, which is readily imparted to hot water, forming a thick viscid fluid, that lets 
fall white flakes upon the addition of alcohol, and affords a copious dense precipitate 
with subacetate of lead. The viscid mucilage of linseed cannot be filtered until it 
has been boiled. It contains in the dry state more than 10 per cent. of mineral 
substances ; when freed from these and dried at 110° C., it corresponds, like althzea- 
mucilage, to the formula C,,H,,O,,.. The seeds by exhaustion with cold or warm 


* An excellent formula for this purpose is: Glycerin and lemon juice, each, a fluidounce, sub- 
nitrate of bismuth one drachm ; to be applied freely to the affected part. 

7 The linseeds in commerce have been divided by Mr. E. M. Holmes into two groups. The 
first group, characterized by the seeds being of sufficient size for six or seven to weigh a grain, con- 
tains Bombay, Bold Calcutta, Sicilian, and Ionian seed; in the group of small seeds (10 to 12 
to the grain) are English, Dutch, Russian, and ordinary Calcutta varieties. An important practi- 
cal point noticed by Mr. Holmes is that many of these seeds are apparently purposely adulterated 
with weed seeds, which are nearly always smaller than the linseed, and can therefore be separated 
by the sieve. When linseed meal is to be made for medical use, this separation should always be 
insisted upon, as many of the weed seeds are from Crucifera and are irritating. For detailed in- 
formation as to varieties of linseed, weed seeds, ete., the reader is referred to Mr. Holmes’s paper. 
(Reprinted from P, J. Tr., July, 1§81, in NV. #., 1881, p. 294.) 


PART I. Lint Farina.—Linimenta.—Linimentum Aconitt. 851 


water afford of it about 15 per cent. By boiling with nitric acid, it yields crystals 
of mucic acid; by dilute mineral acids, it is broken up into dextrogyre gum, sugar 
and cellulose. (Kirchner and Tollens, Ann. der Chem., 175, p. 215.) 

Linseed contains about 4 per cent. of nitrogen, corresponding to about 25 per 
cent. of protein substances. After expression of the oil these substances remain in 
the cake, so that the latter contains 5 per cent. of nitrogen, and constitutes a very 
important article for feeding cattle. 

In the ripe state linseed is altogether destitute of starch, though this substance 
is found in the immature seed in the very cells which subsequently yield the mu- 
cilage. The mucilage may be considered, as in analogous cases, to be a product of 
the transformation of starch. (Fliickiger, Pharmacographia, 2d ed., p. 99.) The 
interior of the seed, or nucleus, is rich in a peculiar oil, which is separated by ex- 
pression, and extensively employed in the arts. (See Oleum Lint.) 

The ground seeds are kept in the shops under the name of flaxseed meal. This 
is of a dark gray color, highly oleaginous, and when mixed with hot water forms a 
soft adhesive mass, much employed for luting by practical chemists. The cake re- 
maining after the expression of oil, usually called o7/-cake, or, when ground, cake- 
meal, still retains the mucilaginous matter of the envelope, and affords a nutritious 
food for cattle. This is the Farina Lint of the British Pharmacopeia. The U.S. 
Pharmacopoeia, very properly, does not recognize this cake-meal, but directs that 
“ Ground Flaxseed, for medicinal purposes, should be recently prepared, free from 
uopleasant or rancid odor, and, when extracted with disulphide of carbon, should 
yield not less than 25 per cent. of fixed oil.” 

Medical Properties and Uses. Flaxseed is demulcent and emollient. The 
snucilage obtained by infusing the entire seeds in boiling water, in the proportion of . 
half an ounce to the pint, is much and very advantageously employed in catarrh, 
dysentery, nephritic and calculous complaints, strangury, and other inflammatory 
affections of the mucous membrane of the lungs, intestines, and urinary passages. 
By decoction water extracts also a portion of the oleaginous matter, which renders 
the mucilage less fit for administration by the mouth, but superior as a laxative 
enema. The meal mixed with hot water forms an excellent emollient poultice. 

Off. Prep. of the Seeds. Farina Lini, Br.; Infusum Lini, Br. 

Off. Prep. of the Meal. Cataplasma Carbonis, Br.; Cataplasma Conii, Br.; Cata- 
plasma Lini, Br.; Cataplasma Sinapis, Br.; Cataplasma Sodz Chlorate, Br 


LINIMENTA. Liniments. 
. (LIN-I-MEN’TA.) 

Embrocations, E., Fr.; Linimente, Einreibungen, G@. 

These are preparations intended for external use, of such a consistence as to ren- 
_ der them conveniently applicable to the skin by gentle friction with the hand. The 

former officinal preparations, belonging to this class, which have been omitted in 
the present editions of the U. S. and Br. Pharmacopoeias, are’ the Liniments of 
Aconite, U. 8.; Verdigris, Lond., and Sesquicarbonate of Ammonium, Lond. ; the 
Compound Liniment of Ammonia, Kd.; the Camphorated Soup Liniment, or 
Opodeldoc, U. 8.; and the Simple Liniment, Ed. 


LINIMENTUM ACONITI. Br. Liniment of Aconite. 
(LIN-I-MEN’/TUM XC-Q-NI'TI.) 

Liniment d’Aconite, Fr.; Akonitliniment, G. y ; 

“ Take of Aconite Root, in coarse powder, twenty ounces [avoirdupois] ; Camphor 
one ounce [avoird.]; Rectified Spirit a sufficiency. Moisten the Aconite Root with 
some of the Spirit, and macerate in a close vessel for three days ; then transfer to 
a percolator, and adding more Spirit percolate slowly into a receiver containing the 
‘Camphor, until the product measures one pint [Imperial measure].” Br. 

The British preparation is simply a very strong tincture of aconite root and cam- 
phor; that of the U. S. P. 1870* is almost equivalent to a fluid extract of aconite. 


* “Take of Aconite Root, in fine powder, eight troyounces ; Glycerin @ fluidounce ; Alcohol a 
supicient quantity. Moisten the powder with four fluidounces of Alcohol, and let it macerate for 
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Either may be applied alone by means of a camel’s-hair pencil, or in connection with 
two parts or more of soap liniment or chloroform liniment, by rubbing it on the part 
affected. Experiments made by Mr. W. Donovan with a tincture prepared by macer- 
ating the fresh root, sliced, in rectified spirit for only twenty-four hours, proved that 
the preparation thus made, though acting in the same way, was much more power- 
ful than the officinal (Br.). (P. J. Tr., 2d ser., vi. 57.) The inference is that the 
fresh root should be used in preparing this liniment, and that a simple maceration 
is all that is required. There is a great waste both of aconite and of spirit in the 
process; as no provision is made, either by displacement with water, or by expres- 
sion, to separate from the mass in the percolator the strongly impregnated spirit 
retained in it. According to Mr. J. T. Porter, it requires twenty-eight parts, by 
measure, for every sixteen parts, by weight, of the dry root. On expressing the 
mare the loss of spirit was reduced to from six to twelve per cent. (Jbid., xi. 66.) 


LINIMENTUM AMMONILZ. U.8., Br. Ammonia Liniment. Vola- 
tile Liniment. 
(LIN-I-MEN/TUM AM-MO'NI-Z.) 


Linimentum Ammoniatum, P.G.; Linimentum volatile, Linimentum ammoniacale; Liniment 
ammoniacal (volatil), Savon ammoniacal, /.; Fliichtiges Liniment, Fliichtige Salbe, G. 
“ Water of Ammonia, thirty parts [or four and a half ounces av.]; Cotton Seed 


Oil, seventy parts [or ten and a half ounces av.], To make one hundred parts [or 


fifteen ounces av.]. Mix them.” WS. 

“Take of Solution of Ammonia one fluidounce; Olive Oil three fluidounces. Mix 
together with agitation.”’ Br. 

The process of the U. S. Pharmacopeeia differs from that of U.S. P. 1870 not 
only in the proportion of water of ammonia, which has been slightly reduced, but 
in the substitution of cotton seed oil for olive oil, an important practical improvement. 
A liniment is now furnished which is liquid at ordinary temperatures. The ammonia 
liniment of the U.S. P. 1870 was usually solid and unmanageable. Complete 
saponification is not a desideratum in this liniment. It is more convenient here to 
weigh these liquids than to measure them. 

The U.S. and British Pharmacopceias agree at present very nearly in the strength 
of this liniment; the U. 8. preparation being somewhat the stronger. In the pro- 
cess, the ammonia reacts with the oil to form a soap, which is partly dissolved, partly 
suspended in the water, producing a white, opaque emulsion. The liniment is an 
excellent rubefacient, frequently employed in inflammatory affections of the throat, 
in catarrhal and other pectoral complaints of children, and in rheumatic pains. It is 
applied by rubbing it, or placing a piece of flannel saturated with it, over the affected 

part. Should it occasion too much inflammation, it must be diluted with oil. 


LINIMENTUM BELLADONN2®. U. S., Br. Liniment of Belladonna. 
(LIN-I-MEN'TUM BEL-LA-DON/NZ.) 


Liniment de Belladone, F’r.; Belladonna-Liniment, G. ; 

“ Fluid Extract of Belladonna, ninety-five parts [or nineteen fluidounces] ; Cam- 
phor, five parts [or one ounce av.], To make one hundred parts [or about twenty 
fluidounces]. Dissolve the Camphor in the Fluid Extract.” 7S. 

This is a new officinal liniment. It is identical with the liniment of belladonna 
of the British Pharmacopeeia, which is prepared from Belladonna Root precisely as 
the Liniment of Aconite is prepared from Aconite Root; and the same remarks are 
applicable as to its strength and use; especially in relation to the waste incurred in the 
process. According to Mr. C. Umney, not more than 40 per cent. of the active 
matter of the belladonna root is extracted. (P. J. Tr., v. 281.) (See Linimentum 
Aconiti.) 
twenty-four hours; then pack it in a conical percolator, and gradually pour Alcohol upon it until 


two pints of tincture have been obtained. Distil off a pint and a half of alcohol, and evaporate the 
remainder until it measures seven fluidounces; to this add the Glycerin, and mix the.n thoruughly.” 
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LINIMENTUM CALCIS. U.8S., Br. Lime Liniment. 
(LIN-I-MEN'TUM CAL’CIS.) 

Liniment of Lime; Liniment calcaire, Savon caleaire, Fr. ; Kalkliniment, @. 

“Solution of Lime, Cotton Seed Oil, each fi/ty parts [or eight ounces av.], To 
make one hundred parts [or about one pint]. Mix them.” J VS. 

“Take of Solution of Lime, Olive Oil, of each, two Aluidounces. Mix together 
with agitation.” Br. 

The lime forms a soap with the oil, of which there is a great excess, that separates 
upon standing. Olive oil, as directed by the British Pharmacopeeia, is often substi- 
tuted for that of flaxseed, which was originally used, but possesses no other advan- 
tage than that of having a less unpleasant odor. The use of cotton seed oil in the 
U. 8. Pharm. is probably an improvement. This is a very useful liniment in 
recent burns and scalds. It is sometimes called Carron oil, from having been much 
employed at the Carron iron works in Scotland. It is recommended to be applied 
upon carded cotton. 


LINIMENTUM CAMPHORZ. U.S, Br. Camphor Liniment. 
(LIN-I-MEN'TUM CAM!/PHO-R2.) 

Linimentum Camphoratum, Oleum Camphoratum ; Camphorated Oil; Liniment camphré, Huile 
camphrée, F7.; Kampferliniment, @. 

“Camphor, twenty parts [or three ounces av.]; Cotton-Seed Oil, eighty parts 
[or twelve ounces av.], To make one hundred parts [or fifteen ounces av.]. Dis- 
solve the Camphor in the Oil.” IS. 

“Take of Camphor ote ounce [avoirdupois]; Olive Oil four fluidounces. Dissolve 
the Camphor in the Oil.” Br. 

This is employed as an anodyne embrocation in sprains, bruises, rheumatic or gouty 
affections of the joints, and other local pains. It is also supposed to have a discutient 
effect when rubbed upon glandular swellings. 

Mr. Wm. B. Price, of Burlington, N. J., proposes a modification of this liniment, 
founded on the solvent power of chloroform over camphor, whereby the preparation 
is made stronger with camphor, and acquires also additional anodyne influence from 


the chloroform. The proposed liniment consists of an ounce and a half of cam- 
phor, two fluidrachms of chloroform, and two fluidounces of olive oil. It is useful 


in rheumatic and neuralgic pains. (V. J. Med. Reporter, ii. 217.) J. Weichsel- 
baum has found camphor liniment to be a specific for the itching produced by cow- 
hage. (A, J. P., xlii. 519.) . 

Off. Prep. Vinimentum Chloroformi, Br.; Linimentum Hydrargyri, Br.; Lini- 
mentum Terebinthinze Aceticum, Lr. 


LINIMENTUM CAMPHORZ COMPOSITUM. Br. Compound 
Liniment of Camphor. 
(LIN-I-MEN/TUM CAM!/PHOQ-R COM-POs'I-TUM.) 

niniment camphré ammoniacal, /’r.; Ammoniak- und Kampfer-Liniment, G. 

“Take of Camphor two ounces and a half [avoirdupois]; Oil of Lavender one 
sluidrachm ; Strong Solution of Ammonia jive fluidounces ; Rectified Spirit, fifteen 
fluidounces. Dissolve the Camphor and Oil of Lavender in the Spirit; then add 
the Solution of Ammonia gradually, shaking them together until a clear solution is 
formed.”’ Br. 7 

This is used as a rubefacient and at the same time anodyne embrocation in local 
pains, particularly of a rheumatic character. 


LINIMENTUM CANTHARIDIS. U.S., Br. 1864. Cantharides 
LTiniment. 
(LIN-I-MEN’/TUM CAN-THAR’I-DIS.) 
Liquor Epispasticus, Br.; Blistering Liquid; Huile de Cantharides térébinthinée, Pr; 


Spanischfliegen-Liniment, G. 4 
“ Cantharides, in No. 60 powder, fifteen parts [or one ounce av.]; Oil of Tur- 


~ 


854 Linimentum Chloroformi.—Linimentum Hydrargyri. PART I. 


pentine, a sufficient quantity, To make one hundred parts [or half a pint]. Digest 
the Cantharides with one hundred parts [or half a pint] of Oil of Turpentine, in a 
closed vessel, by means of a water-bath, for three hours; then strain and add enough 
Oil of Turpentine through the strainer to make the Liniment weigh one hundred 
parts [or half a pint].” U.S. 

“Take of Cantharides, in powder, eight ounces [avoirdupois]; Acetic Acid four 
Jluidounces ; Ether a sufficiency. Mix the Cantharides and Acetie Acid ; pack them 
in a percolator, and at the expiration of twenty-four hours pour ether over the con- 
tents of the percolator, and allow it to pass slowly through till twenty fluidounces 
are obtained. Keep it in a stoppered bottle.” Br. 

Oil of turpentine dissolves, especially with the aid of heat, the active principle of 
cantharides, and, when impregnated with it, acquires in addition to its own rube- 
facient properties those of a powerful epispastic. Caution, however, is necessary in 
its use, lest it may produce troublesome, if not dangerous, vesication. If too power- 
ful, it may be diluted with olive or linseed oil. The British preparation is a solution 
of the active matter of the flies in acetic acid and ether, and, as the ether must 
quickly evaporate, conjoins the influence of the cantharides and the acid. From the 
name conferred upon it at the revision of the Pharmacopceia in 1870, it would ap- 
pear to be intended rather as a vesicating than as a rubefacient agent. 


LINIMENTUM CHLOROFORMI. U.S., Br. Liniment of Chloro- 
form. 
(LIN-I-MEN’/TUM {HLO-RO-FOR'MI.) 

Liniment au Chloroforme, Fr.; Chloroform-Liniment, G. 

“ Commercial Chloroform, forty parts [or four fluidounces]; Soap Liniment, sxty 
parts [or eleven fluidounces], To make one hundred parts [or fifteen fluidounces]. 
Mix them.” U.S. 

“Take of Chloroform, Liniment of Camphor, of each, two fluidounces. Mix.” Br. 

A very great improvement has been made in this preparation by the Committee 
of Revision, in the substitution of soap liniment for the olive oil. This change was 
proposed in the previous edition of this Dispensatory, and it was desirable on account 
of the greasy residue which was left on the skin by the old preparation. 

This is an excellent local application in painful affections. As the chloroform 
rapidly evaporates, it is desirable, in order to obtain its full anodyne effect, to guard 
against this by using waxed paper, or some other impermeable covering. 


LINIMENTUM CROTONIS. Br. Liniment of Croton Oil. 
(LIN-I-MEN'/TUM CROQ-TO'NIS.) 

Liniment crotoné, Fr.; Kroton6l-Liniment, G. 

“Take of Croton Oil one fluidounce ; Oil of Cajuput, Rectified Spirit, of each, 
three fluidounces and a half. Mix.” Br. : | 

This is a pustulating preparation, the irritant influence of which has been in- 
creased by the substitution of the oil of cajuput and the spirit, for the olive oil of 
the original formula. From ten to thirty minims (0°6 to 1-9 C.c.) or more may be 
rubbed upon a limited surface, and repeated twice a day or oftener till an eruption 
is produced. 


LINIMENTUM HYDRARGYRI. Br. Liniment of Mercury. 
(LIN-I-MEN'/TUM HY-DRAR/GY-RI.) 

Linimentum Mercuriale ; Liniment mercuriel, Fr.; Quecksilber-Liniment, G. 

“Take of Ointment of Mercury one ounce [avoirdupois] ; Solution of Ammonia, 
Liniment of Camphor, of each, one fluidounce. Liquefy the Ointment of Mercury 
in the Liniment of Camphor, with a gentle heat, then add the Solution of Ammonia 
gradually and mix with agitation.” Br. 

This is a stimulating liniment, employed for the discussion of chronic glandular 
enlargements, swellings of the joints, and venereal tumors, and to promote the ab- 
sorption of fluid. It is said to be more apt to salivate than mercurial ointment, 
One drachm (3°75 C.c.) may be rubbed upon tlie affected part night and morning. 
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LINIMENTUM IODI. Br. Liniment of Iodine. 
(LIN-I-MEN/TUM I-0/DI.) 

Liniment ioduré, Fr.; Jodliniment, G. 

“Take of Iodine one ounce and a quarter [avoirdupois]; Iodide of Potassium 
half an ounce [avoir.] ; Camphor one-fourth of an ounce ; Rectified Spirit ten fluid- 
ounces. Dissolve the Iodine, Lodide of Potassium, and Camphor in the Spirit.” Br. 
This is an alcoholic solution of iodine, in which the iodide of potassium acts by 
increasing the solubility of the active ingredient. The strength of the solution has. 
been reduced one-half in the present liniment. See Jodum, p. 803. 


LINIMENTUM OPII. Br. Liniment of Opium. Anodyne Liniment. 
(LIN-I-MEN’TUM O/PI-I.) 

Liniment opiacé, Fr.; Opiumliniment, G. 

“Take of Tincture of Opium, Liniment of Soap, of each, two fluidounces. Mix.” Br. 

This is commonly called anodyne liniment, and is employed as an anodyne and 
gently rubefacient embrocation in sprains, bruises, and rheumatic and gouty pains. 
We are informed that the preparation which has commonly been used, under the 
name of anodyne liniment, in this city, is that of the late London Pharmacopeeia, as 
given in former editions of the U.S. Dispensatory, consisting of one part by measure 
of tincture of opium and three of soap liniment, and consequently having only half 
the opiate strength of the present British liniment. 


~LINIMENTUM PLUMBI SUBACETATIS. U. 8. Liniment of 
Oy Subacetate of Lead. 
(LIN-I-MEN'TUM PLUM/BI SUB-AQ-E-TA'TIS.) 

Liniment saturné, Beurre de Saturne, Baume universelle, Fr.; Bleiliniment, G. 

“Solution of Subacetate of Lead, forty parts [or two ounces av.]; Cotton Seed 
Oil, sixty parts [or three ounces av.], To make one hundred parts [or five ounces 
av.]. Mix them.” U.S. 

- This preparation, which was introduced in the U. S. P. 1870, is retained in the 
revision of 1880, with the substitution of cotton seed oil for the olive oil. 
_ This liniment may be used as a sedative application in superficial inflammations. 


LINIMENTUM POTASSIT IODIDI CUM SAPONE. Br. Lini- 
ment of Iodide of Potassium and Soap. 
(LIN-I-MEN'TUM POQ-TAS'SI-I I-OD'I-DI CUM SA-PO!NE.) 
Liniment savonneux ioduré, Fr.; Jodkalium-Seifenliniment, G. 
“Take of Hard Soap, cut small, [odide of Potassium, of each, one ounce and a 

half {avoirdupois] ; Glycerine one fluidounce ; Oil of Lemon one fluidrachm ; Dis- 
tilled Water ten fluidounces. Dissolve the Soap in seven fluidounces of the Water 
by the heat of a water-bath. Dissolve the Iodide of Potassium and Glycerine in 
the remainder of the Water, and mix the two solutions together. When the mix- 
ture is cold add the Oil of Lemon and mix the whole thoroughly.” Br. 

This preparation is apparently intended, by application to the surface, which may 
be attended with a gentle friction, to produce the absorption of the iodide, and thus 
to obtain its alterative and deobstruent effects through the circulation. The soap 
and glycerin act as demulcents, and thus obviate in some measure the local irritation 
of the salt.* . 


*Tt seems to have been clearly established by the discussion carried on in P. J. Tr., 2d ser., 
xi., that Castile soap, and even individual brands of Castile soap, vary so much that it is im- 
possible to get uniform results from the officinal process ; the preparation sometimes being beauti- 
fully transparent and jelly-like, at other times opaque and ointment-like. Various remedies were 
proposed, but finally Mr. N. Smith called attention to the fact that the formula adopted by the 
reviewers of the Pharmacopeeia differs from the original one of Dr. Rumsey. This Mr. Smith 
states to be as follows: “Take of White Curd Soap (made from Russian tallow) two ounces; 
Todide of Potassium one ounce and a half; Glycerin one ounce; Distilled Water ten ounces; Essen- 
tial Oil of Lemons one drachm. Reduce the Soap into fine shreds, and melt in a water-bath, with 
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LINIMENTUM SAPONIS. U.8., Br. Soap Liniment. 
(LIN-I-MEN/TUM SA-PO'NIS.) 

Tinctura Saponis Camphorata, U.S. 1850; Camphorated Tincture of Soap; Linimentum Sapo- 
nato-Camphoratum Liquidum, P.G.; Liquid Opodeldoc; Liniment savonneux camphré, #’r.; 
Fliissiger Opodeldok, G. 

“ Soap, in shavings, ten parts [or five ounces av.]; Camphor, five parts [or two 
and a half ounces av.] ; Oil of Rosemary, one part [or four and a half fluidrachms] ; 
Alcohol, seventy parts [or forty-one fluidounces]; Water, a sufficient quantity, To 
make one hundved parts [or three and a half pints]. Digest the Soap in fourteen 
parts [or seven fluidounces] of Water, until it is dissolved ; dissolve the Camphor and 
Oil in the Alcohol; mix the solutions, and filter through paper, adding enough 
Water, through the filter, to make the Liniment weigh one hundred parts [or meas- 
ure three and a half pints].” U.S. 

“Take of Hard Soap, cut small, two ounces and a half [avoirdupois] ; Camphor 
one ounce and a quarter [avoird.]; Oil of Rosemary three fluidrachms ; Rectified 
Spirit eighteen fluidounces ; Distilled Water two fluidounces. Mix the Water with 
the Spirit, and add the Oil of Rosemary, the Soap, and the Camphor. Macerate 
for seven days at a temperature not exceeding 70°, with occasional agitation, and 
filter.” Br. 

This process is intended to furnish a saturated solution of Castile soap. It is to 
be regretted that the Committee of Revision of U. 8. P. 1880 did not direct the 
soap in coarse powder and dried at 100° C. (212° F.), so that it should contain a 
definite amount of water. By retaining the indefinite term “soap in shavings’ the 
difficulties of the formula of 1870 have been perpetuated, for soap loses in drying 
from 10 to 25 per cent. of water, and a pharmacist using dry shavings will be sure to 
have the excess of soap precipitate out, when the soap liniment is exposed toa 
cooler temperature. Under the circumstances it will be wisest to use shavings from 
a soft fresh Castile soap, and not those which have been dried, or obtained from old 
hard soap. The British process is in accord with that formerly officinal in the U. 8. 
Pharmacopezeia but in disagreement with the present U.S. formula, in directing the 
maceration of the soap in alcohol, and not its solution in water. In 1859, Mr. 
Deane showed that oleate of sodium is freely soluble in alcohol, while the palmitate 
is nearly insoluble, consequently the latter salt is left behind in the British process. 
Although olive oil contains a large per cent. of oleic acid, yet it has been proposed — 
to substitute almond oil,* for it is still richer. The economy of this is, however, 
very doubtful. Castor oil has also been suggested. (A. J. P., xliv. 529.) G. H. 
Barckhausen states that the potassa soaps are perfectly soluble in alcohol, and sug- 
gests rape-seed oil as a good base. (A. J. P., 1873, p. 17.) 

In former editions of the U. S. Pharmacopeeia, this preparation, though commonly 
called Soap Liniment, received the name of Tinctura Saponis Camphorata, to dis- 
tinguish it from a similar preparation called Opodeldoc, which, having a soft semi- 
solid consistence, was introduced with the title of Linimentum Saponis Camphora- 
tum. This having been discarded in 1860, the Tincture reverted to its place among 
the liniments, and is now called simply Linimentum Saponis. But, as the old Cam- 
phorated Soap Liniment or Opodeldoc is an excellent preparation, and still somewhat 
in use, we give here the process of the Pharmacopeeia of 1850 for its preparation, 
with some remarks on the subject. 

“Take of Common Soap, sliced, three ownces ; Camphor an ounce ; Oil of Rose- 
mary, Oil of Origanum, each, a fluidrachm ; Alcohol a pint. Digest the Soap with 
the Alcohol, by means of a sand-bath, till dissolved ; then add the Camphor and Oils, 
and, when they are dissolved, pour the liquid into broad-mouthed bottles. This lini- 
ment has, when cold, the consistence of a soft ointment.” 


the whole of the Water and the Glycerin ; when the Soap is perfectly dissolved, pour it into a 
No. 9 Wedgwood mortar in which the iodide of potassium has been previously reduced to fine 
powder; mix briskly, and continue the trituration until the mortar has become cool and the 
liniment assumes the character of ice cream. Set aside for an hour, after which gently rub in 
the Oil of Lemons.” 


* A pci for making almond oil soap on the small scale may be found in P. J. Tr., 2d 
ser., xi. 417, 
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This preparation differs from the officinal Linimentum Saponis chiefly in being 
prepared with common white soap, made with animal fat, instead of Castile soap, 
which is made of olive oil. The former is peculiarly adapted to the purposes of this 
formula, in consequence of assuming, when its alcoholic solution cools, the consistence 
characteristic of the liniment. It is customary, after the solution of the soap has 
been effected, to pour the liquid into small wide-mouthed glass bottles, containing 
about four fluidounces, in which it concretes into a soft, translucent, uniform, yellow- 
ish white mass. This liniment melts with the heat of the body, and therefore be- 
comes liquid when rubbed on the skin. 

It is much used, as an anodyne and gently rubefacient embrocation, in sprains, 
bruises, and rheumatic or gouty pains. 


Of. Prep. Linimentum Opii, br. 


LINIMENTUM SINAPIS COMPOSITUM. U.S., Br. Compound 
Liniment of Mustard. 
(LIN-I-MEN’TUM SI-NA/PIS CQM-POs'I-TUM.) 

Liniment sinapisé composé, /’r.; Zusammengesetztes Senfliniment, G. 

“ Volatile Oil of Mustard, three parts [or one fluidrachm]; Extract of Mezereum, 
two parts [or forty grains] ; Camphor, six parts [or one hundred and twenty grains] ; 
Castor Oil, fifteen parts [or six fluidrachms]; Alcohol, a sufficient quantity, To 
make one hundred parts [or five and a half fluidounces]. Dissolve the Extract of 
Mezereum and the Camphor in seventy parts [or four fluidounces] of Alcohol; then 
add the Oil of Mustard and the Castor Oil and, finally, enough Alcohol to make the 
product weigh one hundred parts [or measure five and a quarter fluidounces].” U.S. 

“Take of Oil of Mustard one fluidrachm ; Ethereal Extract of Mezereon forty 
grains ; Camphor one hundred and twenty grains ; Castor Oil five fluidrachms ; 
Rectified Spirit four fluidounces. Dissolve the Extract of Mezereon and Camphor 
in the Spirit, and add the Oil of Mustard and Castor Oil.” Br. 

This newly officinal U.S. preparation is slightly weaker than the British. It 
affords a convenient method of applying the volatile oil of mustard, and may 
often be appropriately used as a substitute for sinapisms. The extract of mezereon 
is also a very energetic irritant. The castor oil seems to be added in order to 
somewhat increase the consistence of the liniment, and was probably chosen from 
among oleaginous substances in consequence of its solubility in alcohol. The cam- 
phor may have some effect in moderating the pain without diminishing the rube- 
facient action. ‘The effect is increased if the liniment be applied on flannel, and 
volatilization guarded against by covering it with oiled silk. For the circumstances 
calling for the use of this liniment, see Sinapis. 


LINIMENTUM TEREBINTHINZ. U.S., Br. Turpentine Liniment. 
(LIN-I-MEN'TUM TER-E-BIN'THI-NZ.) 

Liniment térébenthiné, Fr.; Terpentinliniment, @. 

“ Resin Cerate, sixty-five parts [or thirteen ounces av.]; Oil of Turpentine thirty- 
five parts [or half a pint], To make one hundred parts [or twenty ounces av.]. 
Add the Oil to the Cerate previously melted, and mix them thoroughly.” U.S. 

“Take of Soft Soap two ounces [avoirdupois]; Camphor one ounce [avoird.] ; 
Oil of Turpentine sixteen jluidounces. Dissolve the Camphor in the Oil of Turpen- 
tine, then add the Soap, rubbing them together until they are thoroughly mixed.” Br. 

The U. 8. preparation is the liniment originally proposed by Dr. Kentish, and 
subsequently so highly lauded as a remedy in burns and scalds. It should be ap- 
plied as soon after the occurrence of the accident as possible, and should be discon- 
tinued when the peculiar inflammation excited by the fire is removed. The best 
mode of application is to cover the burnt or scalded surface with pledgets of patent 
lint saturated with the liniment. It should not be allowed to come in contact with 
the sound parts. This liniment may also be successfully applied in other cases of 
cutaneous inflammation requiring stimulation, as in certain conditions of erysipelas. 
The present British preparation, so far as regards its rubefacient operation, may be 
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looked upon as almost undiluted oil of turpentine ; the soft soap having little other 
effect than to give consistence to the liniment, and the camphor acting as an anodyne ; 
and both being too small in bulk to materially dilute the oil. 


LINIMENTUM TEREBINTHINAZ ACETICUM. Br. Liniment 
of Turpentine and Acetic Acid. — 
(LIN-I-MEN'TUM TER-E-BIN'/THI-NH A-CET'I-CUM.) | 

Liniment térébenthiné acétique, /’r.; Terpentin- und Essig-Liniment, @. 

“Take of Oil of Turpentine, Acetic Acid, Liniment of Camphor, of each, one 
fluidounce. Mix.” Br. 

This is a powerful rubefacient liniment, combining the irritant properties of the 
oil of turpentine and acetic acid, though somewhat diluted by the camphor liniment.* 


LIQUORES. Solutions. 
(LI-QUO!/RES—le-k wo! réz.) 

Solutés, Fr.; Lésungen, G. 

The U.S. Pharmacopeeia includes, in this class of preparations, all aqueous som- 
tions without sugar in which the substance acted on is wholly soluble in water, ex- 
cluding those in which the dissolved matter is gaseous or very volatile, as in the 
Aquz or Waters. The Solution of Gutta-percha is the only one in which water 
is not used as the menstruum; and it has been placed in the present category only 
because no better position could be found for it. 

Although several changes have been made in the strength of preparations of 
this class in the U.S. Pharmacopeia of 1880 for the sake of round numbers and 
to adjust the relative quantity of solid to the solvent, so as to avoid fractions in the 
percentages, yet it is a question whether these are advantages sufficient to overbal- 
ance the disadvantage of changing the doses of important preparations. 

In the British Pharmacopceia it has been deemed expedient, in almost all instances 
in which the substance to be dissolved is an isolated solid body, to make the solutions 
of uniform strength, without regard to the physiological powers of the medicine, or 
its ordinary dose. The solutions of this kind contain four grains of the medicine to 
an Imperial fluidounce of the menstruum, or half a grain in a fluidrachm. There 
is a convenience in this plan to the prescriber, in relation to all medicines which 
habitually present themselves to his mind in the solid state; but to alter the strength 
of a solution which has been long known, and the dose of which is familiar, in order 

_to make it conform with others, is to endanger frequent serious errors for the sake 
of an idea. In such medicines the dose is fixed in the mind of the practitioner in 
reference to the solution, and not to the solid medicinal substance it may contain. — 


LIQUOR ACIDI ARSENTOSI. U.S. Solution of Arsenious Acid. 
(LI/QUOR AQ'I-DI AR-SE-NI-0'SI.) 
Liquor Arsenici Hydrochloricus, #r.; Liquor Arsenici Chloridi, U. 8S. Pharm. 1870; Hydro- 
chloric Solution of Arsenic, /.; Liqueur arsénicale hydrochlorique, /r.; Chlorarsenik-Lésung, G. 
“ Arsenious Acid, in small pieces, one part [or thirty-seven grains]; Hydrochloric 
Acid, two parts [or sixty-seven minims]; Distilled Water, @ sufficient quantity, To 
make one hundred parts [or half a pint]. Boil the Arsenious Acid with the Hydro- 
chloric Acid and with twenty-five parts [or two fluidounces] of Distilled Water, until 
it is dissolved. Filter the liquid and pass enough Distilled Water through the filter 
to make the solution weigh one hundred parts [or measure half a pint].” U.S. 
“Take of Arsenious Acid, in powder, eighty grains; Hydrochloric Acid, two 
Jluidrachms ; Distilled Water, a sufficiency. Boil the Arsenious Acid with the 
Hydrochloric Acid, and four [fluidJounces of the Water until it is dissolved, then 
add Distilled Water to make the bulk up to one pint [Imperial measure].” Br. 
This solution is stronger than the Liquor Arsenici Chloridi of U. 8. P. 1870. It 
* St. John Long’s Liniment. Under this name a liniment is often used which is made as follows: 


“Take the yolk of one egg, 5 fluidrachins of Acetic Acid, 3 fluidounces of Oil of Turpentine, 24 
fluidounces of Rose Water, and 3 fluidrachm of Oil of Lemon. Make an emulsion.” © 
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contains 4°6 grains of arsenious acid in a fluidounce; the U.S. P. 1870 prepara. 
tion corresponded in strength with the British solution, ze. 4 grains in a fluidounce. 
The increase in strength was made in order to make the relation one that would be 
easy to recollect, namely, 1 per cent. by weight. The name has also been changed, 
as the former title was a misnomer. The hydrochloric acid does not enter into com- 
bination with the arsenious acid: it merely aids in its solution. The British title 
is, in our opinion, to be preferred, because the U.S. name does not indicate the pres- 
ence of the hydrochloric acid. 

Properties. The hydrochloric solution of arsenious acid was first recognized by 
the U.S. Pharmacopeeia at the revision of 1870. According to the British Pharma- 
copeeia, it is a colorless liquid, of the sp. gr. 1:009 (Br.), and an acid reaction. With 
sulphuretted hydrogen it gives a bright yellow precipitate of arsenious sulphide. ‘One 
fluidounce of it (441-5 grains), boiled for five minutes with twenty grains of bicarbo- 
nate of sodium, and then diluted with six fluidounces of distilled water to which a 
little mucilage of starch has been added, does not give with the volumetric solution 
of iodine a permanent blue color until 808 grain-measures have been added, corre- 
sponding to four grains of arsenious acid in one fluidounce.” The following test is 
given in the U.S. P. 1880. “If 24-7 Gm. of Solution of Arsenious Acid be boiled 
for a few minutes with 2 Gm. of bicarbonate of sodium, the resulting liquid should 
not decolorize less than 48-5 C.c. of the volumetric solution of iodine (corresponding 
to 1 per cent. of arsenious acid of the required purity).” U.S. | 

Medical Properties. The medical properties of this solution are the same as 
those of Fowler’s solution, with which it corresponds in strength, being nearly three 
times as strong as the former London solution of chloride of arsenic. The dose is 
from two to eight minims (0°12 to 0°5 C.c.). : 


LIQUOR AMMONII ACETATIS. U.S. Solution of Acetate of Am- 
monium. [Spirit of Mindererus. | 
(LI/QUOR AM-MO!NI-I AC-E-TA'TIS.) 

Liquor Ammonie Acetatis, Br.; Liquor Ammonii Acetici, P. G.; Acétate d’Ammoniaque 
liquide, Fr.; Essigsaure Ammonium-Fliissigkeit, G. 

“ Diluted Acetic Acid, one hundred parts [or one pint]; Carbonate of Am- 
monium, @ sufficient quantity. Add asufficient quantity of Carbonate of Ammonium 
gradually to the Diluted Acetic Acid, until it is neutralized.* This preparation 
should be freshly made, when required for use. 

“ Solution of Acetate of Ammonium may also be prepared in the following 
manner: Carbonate of Ammonium, fen parts [or two ounces av.]; Acetic Acid, 
twenty-eight parts [or four and three-quarter fluidounces] ; Distilled Water, one 
hundred and forty-two parts [or about twenty-seven fluidounces]. Dissolve the 
Carbonate of Ammonium in eighty parts [or one pint] of Distilled Water, and 
filter the solution. To the Acetic Acid add sixty-two parts [or sufficient to make 
one pint] of Distilled Water. Keep the solutions in separate, well-stopped bottles, 
and, when Solution of Acetate of Ammonium is to be dispensed, weigh (or if tho 
alternative formula is used, measure) equal quantities of each solution and mix 
them.” U.S. 

“ Take of Acetic Acid ten fluidounces [Imperial measure]; Carbonate of Ammonia 
three ounces and a quarter [avoirdupois], or a sufficiency ; Distilled Water two and 
a half pints [Imp. meas.]. Reduce the Carbonate of Ammonia to powder, and add 
it gradually to the Acetic Acid, until a neutral solution is formed, then add the 
Water.” Br. | 

This preparation is an aqueous solution of acetate of ammonium.t The U.S. pro- 
cess by which it is formed, involves the decdmposition of ammonium carbonate by 
dilute acetic acid. The formula of commercial ammonium carbonate is complex, 
but if we consider the salt as neutral carbonate, the reaction is expressed by the 


following equation: (NH,),CO, + (C,H,0,-H), = (C,H,0,-NH,), + H,O + CO,,. 


* For curious observations on behaviors of super-saturated saline solutions on exposure to the 
air, see Chem. News, 1871, xxiv. 64. 
+ For method of making dry acetate of ammonium, see A. J. P., 1875, p. 25. 
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Distilled vinegar was formerly used, but it has been abandoned for diluted acetic 
acid, which is much to be preferred; because, besides furnishing a solution of the 
acetate of uniform strength, a result which cannot be attained by the employment 
of distilled-vinegar, it avoids the production of a brownish solution, which uniformly 
follows the use of the latter, especially when it has been condensed in a metallic 
worm. ‘he quantity of carbonate of ammonium, necessary to saturate a given 
weight of the acid of average strength, cannot be laid down with precision, on account 
of the variable quality of the salt. The preparation, when made with the diluted 
acetic acid of the U. 8. Pharmacopeeia, contains about 7-6 per cent. of acetate of 
ammonium. It is more convenient to add the salt to the acid than the acid to the 
salt; as the point of saturation is thus more easily attained. In ascertaining this 
point by test-paper, the alkaline reaction will begin, though a portion of free acetic 
acid may still remain; a little of it being insufficient to overcome the natural alkaline 
reaction of the salt. A complication is caused by the presence of free carbonic 
acid, which may be expelled from the liquid towards the end of the saturation by 
warming it. Supposing it to be free from carbonic acid, the best rule is to cease add- 
ing the carbonate of ammonium, upon the occurrence of the least sign of alkalinity. 

The formula of the U. 8. P. 1880 differs from that formerly officinal, in contain- 
ing about 1:6 per cent. more acetate of ammonium. It is to be regretted that the 
old process of saturating the diluted acetic acid with the carbonate of ammonia was 
not entirely abandoned in the last revision and the second process alone directed. 
The separate solutions keep well, and the rapidity and ease with which this prepara- 
tion can be made by the pharmacist, by simply mixing equal measures of the solu- 
tions, are advantages which at once recommend its exclusive use, whilst the physician 
is more apt to secure a fresh preparation, and one which usually retains a quantity 
of carbonic acid gas to render the preparation grateful to the patient. 

The present British process corresponds essentially with ours; but in that of the 
Br. Pharmacopeeia of 1864, the strong solution of ammonia was used instead of the 
carbonate, and the ammonia combined directly with the acetic acid, without other 
reaction. The solution was much stronger than that of the U.S. Pharmacopeeia, or 
of the former Pharmacopceias of Great Britain, being made with undiluted ingredi- 
ents, probably because it keeps better when thus made. To reduce it to the strength 
of the U. S. preparation, it required to be diluted with about four measures of dis- 
tilled water. ‘There was an advantage in this process in the use of ammonia instead 
of its carbonate ; as the difficulty of ascertaining the precise point of saturation arising 
from carbonic acid was avoided; but in this solution, as in the neutral mixture, a 
great benefit remedially is gained by the presence of that acid, which reconciles the 
stomach to the medicine, and sometimes even allays vomiting in febrile diseases. 
With this view of the subject, it is better to use the carbonate of ammonium; and 
the change has been made in the present Br. Pharmacopeceia. ' 

Properties. Solution of acetate of ammonium, when made of pure materials, is 
“a clear, colorless liquid, free from empyreuma, of a mild. saline taste, and a neu- 
tral or slightly acid reaction. Sp. gr. 1-022. It is wholly volatilized by heat. 
When heated with potassa, it evolves vapors of ammonia, and when heated with 
sulphuric acid, it gives out vapor of acetic acid. It should not be darkened by 
hydrosulphurie acid or sulphide of ammonium (abs. of metals). It contains 
about 7:6 per cent. of acetate of ammonium.” U.S. Its taste resembles that of a 
mixture of nitre and sugar. When it contains an excess of alkali, its taste is bit- 
terish. It should be freshly prepared at short intervals; as its acid becomes decom- 
posed, and a portion of carbonate of ammonium is generated. As formerly prepared, 
under the name of spiritus Mindereri, it was made from the impure carbonate of 
ammonium containing animal oil, which modified the preparation by giving rise to a 
portion of ammoniacal soap. When pure it is not precipitated by chloride of barium. 
Nitrate of silver precipitates crystals of acetate of silver, soluble in water, and 
especially in nitric acid. An insoluble precipitate with this test is chloride of silver, 
and shows the presence of hydrochloric acid. Potassa disengages ammonia; sul- 
phuric acid, acetous vapors. When evaporated to dryness, the residue is wholly 
dissipated by heat with the smell of ammonia. ‘It is incompatible with acids, the 
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fixed alkalies and their carbonates, lime-water, magnesia, sulphate of magnesium 
corrosive sublimate, the sulphates of iron, copper, and zinc, and nitrate of silver. 
When it contains free carbonic acid, it produces with the acetate or subacetate of 
lead a precipitate of carbonate of lead, which, being mistaken for the sulphate, has 
sometimes led to the erroneous conclusion that sulphuric acid was present in the 
distilled vinegar, when this has been employed. Acetate of ammonium is a salt of 
difficult crystallization, and very deliquescent. When perfect it probably has an 
alkaline reaction, like the acetates of potassium and sodium. It may be obtained by 
sublimation from a mixture of equal parts of dry acetate of potassium or of calcium, 
and chloride of ammonium ; or, according to Berthelot, by dissolving glacial acetic 
acid in ammonia, keeping the retort cool, and adding enough water to prevent the 
crystallization of the salt during the neutralization ; the solution is then evaporated 
in a current of dry, gaseous ammonia until the liquid solidifies on cooling. It is then 
introduced into a large capsule, and this placed upon caustic lime, under a large 
bell glass, in which a considerable quantity of ammonia gas is injected. After a few 
days the crystalline mass is broken, and the capsule replaced as before upon lime in 
an ammoniacal atmosphere, under the bell glass. When this operation has been 
repeated several times, a perfectly pure acetate of ammonium is obtained, which 
crystallizes in large needles, like nitrate of potassium, and resembling formiate of 
ammonium ; it is extremely soluble in water, and does not possess an acid reaction. 
(A. J. P., 1875, p. 25.) It is formed by the union of one molecule of acetic acid, 
H.C,H,0,, with one group, NH,, from NH,.OH, the hydrate, or (NH,),CO,, the 
carbonate. When evaporated to dryness, however, it readily yields an acid salt, 
C,H,0,.NH, + C,H,O,. The molecular weight of the normal salt is 77. 

Medical Properties and Uses. Solution of acetate of ammonium is a valuable 
diaphoretic, much employed in febrile diseases. If, instead of promoting its deter- 
mination to the skin by external warmth, the patient walk about in a cool air, its 
action will be directed to the kidneys. In large doses, it is said to relieve painful 
menstruation. It is sometimes used externally as a discutient. Mr. Brande speaks 
of it as very useful in mumps, applied hot upon a piece of flannel. Mixed in the 
quantity of a fluidounce with seven fluidounces of rose-water, and two fluidrachms of 
laudanum, it forms a useful collyrium in chronic ophthalmia. The late Dr. A. T. 
Thomson used it as a lotion with good effect in porrigo affecting the scalp. The 
dose of the U.S. preparation is from half a fluidounce to a fluidounce and a half 
(15-45 C.c.), every three or four hours, mixed with water and sweetened with- 
sugar. It proves sometimes very grateful to febrile patients, when prescribed with 
an equal measure of carbonic acid water. In the present Br. Pharmacopeeia the 
dose is stated at from two to six fluidrachms (7:5-22°5 C.c.). 

Of. Prep. Mistura Ferri et Ammonii Acetatis, U. S. 


LIQUOR AMMONLZ CITRATIS. Br. Solution of Citrate of 
Ammonia. 
(LIQUOR AM-MO/NI-H CI-TRA/TIS.) 

Citrate d’Ammoniaque liquide, /’r.; Citronensaure Ammoniak-Fliissigkeit, @. 

“Take of Citric Acid three ownces [avoirdupois]; Strong Solution of Ammonia 
two fluidounces and three-quarters [Imperial measure], or a sufficiency ; Distilled 
Water one pint [Imp. meas.]. Dissolve the Citric Acid in the Water and add the 
Solution of Ammonia until the solution is neutral to test-paper.” Br. 

- This may be used for the same purposes as the preceding in the dose of from two 
to six fluidrachms (7:5 to 22°5 C.c.). 


LIQUOR ANTIMONII CHLORIDI. Br. Solution of Chloride of 
_ Antimony. | 
(LIQUOR AN-TI-MO’NI-I GHLO/RI-DI.) 
Liquor Antimonii Terchloridi, Br. 1864; Solution of Terchloride of Antimony; Liquor Stibii 
Chlorati, P.G.; Liquid Butter of Antimony ; Chlorure (Beurre) d’Antimoine liquide, Huile d’Anti- 
moine, Fr.; Speissglanzbutter, G@. 


“Take of Black Antimony one pound [avoirdupois]; Hydrochloric Acid four 
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pints [Imperial measure]. Place the Black Antimony in a porcelain vessel ; pour 
upon it the Hydrochloric Acid, and, constantly stirring, apply to the mixture, be- 
neath a flue with a good draught, a gentle heat, which must be gradually augmented 
as the evolution of gas begins to slacken, until the liquid boils. Maintain it at this 
temperature for fifteen minutes ; then remove the vessel from the fire, and filter the 
liquid through calico into another vessel, returning what passes through first, that 
a perfectly clear solution may be obtained. Boil this down to the bulk of two pints 
[Imp. meas.], and preserve it in a stoppered bottle.” Br. 

| When tersulphide of antimony is dissolved with the aid of heat in hydrochloric 
acid, a double decomposition takes place, resulting in the formation of terchloride 
of antimony and hydrosulphuric acid (sulphuretted hydrogen), which gives rise to 
effervescence. As this gas is exceedingly offensive and deleterious, the materials, 
during the reaction, are directed to be placed under a flue with a good draught. 
When the reaction is over, the resulting aqueous solution of terchoride, after having 
been strained, is boiled down to a determinate volume. 

Properties. Solution of chloride of antimony is a transparent, pale yellow, dense 
liquid, possessing caustic properties. When of a deep red color, it is impure from 
the presenge of iron. Its sp. gr., concentrated to the extent directed in the Br. Phar- 
macopeeia, is 1-470. ‘A little of it dropped into water gives a white precipitate, and 
the filtered solution lets fall a copious deposit on the addition of nitrate of silver. If 
the white precipitate formed by water be treated with sulphuretted hydrogen it be- 
comes orange-colored.” (Br.) These reactions show that it contains antimony and 
chlorine. A fluidrachm of it, mixed with four fluidounces of water in which is dis- 
solved a quarter of an ounce (avoirdupois) of tartaric acid, forms a clear solution, 
from which sulphuretted hydrogen throws down an orange precipitate (tersulphide 
of antimony), weighing, when washed and dried at 212°, at least 22 grains. (Br.) 
When it is distilled, water, the excess of hydrochloric acid, and any tersulphide of ar- 
senic that may happen to be present, are first expelled, and afterwards the terchio- 
ride volatilizes. The pure terchloride may be obtained by changing the receiver, 
as soon as the distilled product concretes on cooling. Pure terchloride of antimony, 
called by the earlier chemists butter of antimony, is a white, readily fusible solid, 
of the consistence of butter, deliquescent and powerfully caustic, and volatilizable 
under an obscure red heat.. It was formerly used in medicine as a caustic. It usually 
acts without causing much pain or inflammation ; and, after the separation of the 
eschar, a clean, healthy ulcer is left. 

Solution of terchloride of antimony was a new officinal of the Dublin Pharma- 
copeia of 1850, and is probably retained in the British not as a therapeutic agent, 
but simply as a source of the officinal oxide of antimony. 


Off. Prep. Antimonii Oxidum, Br. 


LIQUOR ARSENIT ET HYDRARGYRI IODIDI. U.8. Solution 
of Iodide of Arsenic and Mercury. [Donovan’s Solution. ] 
(LIQUOR AR-SE/NI-I ET HY-DRAR/GY-RI I-OD'I-DI.) 

Liquor Arsenici et Hydrargyri Iodidi, Br.; also U.S. 1870; Solution of Hydriodate of Ar- 
senic and Mercury} Solutio Donovani; Soluté d’Iodo-arsénite de Mercur, Liqueur de Donovan, 
Fr.; Jodquecksilber-Arsenik-Lésung, Donovan’sche Tropfen, G. 

‘Jodide of Arsenic, one part [or thirty-five grains]; Red Iodide of Mercury, 
one part [or thirty-five grains]; Distilled Water, a sufficient quantity, To make one 
hundred parts [or half a pint]. Triturate the Iodides with fifteen parts [or a fluid- 
ounce] of Distilled Water, until they are dissolved. Filter the liquid and pass 
enough Distilled Water through the filter to make the solution weigh one hundred 
parts [or measure half a pint].” U.S. 

This solution was introduced to the notice of the medical profession in 1839, by 
Mr. Donovan, of Dublin, as a therapeutic agent combining the medical virtues of 
its three ingredients, and was adopted as an officinal preparation in the U.S. and 
Dublin Pharmacopeeias of 1850. The former has retained it; but on the absorp- 
tion of the latter in the British Pharmacopceia it was discarded. The formula of 
the U. S. Pharmacopeeia is the simplified one of Prof. Procter, which consists essen- 
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tially in dissolving equal weights of the teriodide of arsenic and mercuric iodide 
(red iodide) in a measured quantity of distilled water. The change in the quanti- 
ties of the two salts from the process of the U.S. P. 1870 is very trifling. The 
proportion of equal weights corresponds nearly to single molecules of the component 
iodides. The Dublin formula was more complicated. In it the proper quantities 
of arsenic, mercury, and iodine were caused to unite by first rubbing them together 
with alcohol, and then boiling the product with distilled water, which was afterwards 
added, so as to give the whole a determinate bulk. The iodides of arsenic and mer- 
cury, formed by the trituration, were assumed by Mr. Donovan to become, by solu- 
tion, hydriodates severally of arsenious acid (white oxide of arsenic), and of mer- 
curic oxide (red precipitate). 

Properties. ‘This solution has a pale yellow color, and a slightly styptic taste. 
Sometimes, however, the color is orange-yellow, owing to the presence of free iodine. 
This may be neutralized by rubbing the solution with a little metallic mercury or! 
arsenic, in fine powder, and the proper hue be thus restored. The solution is incom- 
patible with laudanum and the soluble salts of morphine. On the supposition that 
it is an aqueous solution of iodides, it will contain them in the proportion of one 
mol. of teriodide of arsenic 456, to one of mercuric iodide 454, which are nearly 
equal weights. 

Medical Properties, This preparation has been found decidedly useful as an 
alterative in various diseases of the skin, such as the different forms of psoriasis, 
impetigo, porrigo, lepra, pityriasis, lupus, and venereal eruptions, both papular and 
scaly. In support of its efficacy in these affections, Mr. Donovan has adduced the 
testimony of a number of respectable practitionérs, who have communicated to him 
the results of their experience. The disease in some of the cases cured had existed 
for several years. Many American physicians also have used it advantageously in 
cutaneous diseases, and found more prompt effects from it than from the remedies 
usually resorted to. In chronic rheumatism and in advanced specific diseases, espe- 
cially “night pains,” it is often useful. The dose is from five to ten drops (0:3 to 
0-6 C.c.) three times a day, given preferably in distilled water. 


LIQUOR ATROPLA. Br. Solution of Atropia. 
(LIQUOR A-TRO!PI-Z.) 

Soluté d’Atropine, Fr.; Atropin-Loésung, G. 

“Take of Atropia four grains ; Rectified Spirit one fluidrachm ; Distilled Water 
seven fluidrachms. Dissolve the Atropia in the Spirit, and add this gradually to 
the Water, shaking them together.” Br. 

For the effects of this solution, see Atropina. If given internally, the dose to 
begin with should not exceed two minims (0:12 C.c.). 


LIQUOR ATROPIZ SULPHATIS. Br. Solution of Sulphate of 
| Atropia. 
(LI/QUOR A-TRO/PI-# SUL-PHA'TIS.) 
Soluté de Sulfate d’Atropine, Fr.; Schwefelsaure Atropinldsung, G. 
“Take of Sulphate of Atropia four grains ; Distilled Water one fluidounce [Im- 
perial measure}. Dissolve.” Br. 
This solution is of the same strength as the preceding. 


LIQUOR BISMUTHI ET AMMONIL CITRATIS. Br. Solution 
of Citrate of Bismuth and Ammonia. 
(LIQUOR Bis-MU/THI ET AM-MO'NI-I CI-TRA’TIS.) 

Liquor Bismuthi; Soluté de Citrate de Bismuth ammoniacal, F’r.; Citronensaure Wismuth-Am- 
moniak-Lésung, G. 

“Take of Purified Bismuth four hundred and thirty grains; Nitric Acid two 
_fluidounces [Imperial measure]; Citric Acid two ounces [avoirdupois] ; Solution 
of Ammonia, Distilled Water, of each, a sufficiency. Mix the Nitric Acid with a 
[fluidjounce of Distilled Water, and add the Bismuth in successive portions. When 
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effervescence has ceased apply for ten minutes a heat approaching that of ebullition, 
and decant the solution from any insoluble matter that may be present. Hvaporate 
the solution until it is reduced to two fluidounces; then add the Citrie Acid pre- 
viously dissolved in four [fluidJounces of Distilled Water, and afterwards the Solu- 
tion of Ammonia in small quantities at a time until the precipitate formed is redis- 
solved, and the solution is neutral or slightly alkaline to test-paper. Dilute with 
Distilled Water to the volume of one pint [lmp. meas.].” Br. | ) 

This is not the formula that we would recommend for the preparation of the 
“Solution of Citrate of Bismuth and Ammonia” (see Bismuthi et Ammon Citras, 
p. 289). Indeed, the product of the formula is not the substance it purports to be; but 
probably nitrate of bismuth held in solution by means of citrate of ammonium. The 
first step is to make a very concentrated solution of nitrate of bismuth, to which is 
then added a solution of citric acid, containing water enough to cause a partial pre- 
cipitate of subnitrate of bismuth, which is dissolved again by the addition of am- 
monia. This neutralizes the citric acid, and the resulting citrate of ammonium holds 
the re-formed nitrate of bismuth in solution; or the two acids may divide the two 
bases between them, forming a mixture of nitrate and citrate of ammonium and 
bismuth. At all events, the nitric acid is retained in the preparation; and, as all 
its salts are much more irritating than the corresponding salts of citric acid, we 
have a preparation likely to irritate the stomach, instead of the mild insoluble salts 
of bismuth which it is intended to represent, or the mild citrate of bismuth and 
ammonia which it purports to be. In all other processes we have seen, pains are 
taken to get rid of the nitric acid. 

Some years since, a secret preparation was made and sold by Mr. Schacht, of 
Clifton, England, under the name of Liquor Bismuthi. Mr. Ch. R. C. Tichborne, 
having analyzed the liquid, and found it to contain oxide of bismuth, ammonia, and 
citric acid, announced the discovery at a meeting of the Pharmaceutical Society, 
when Mr. Schacht, being present, acknowledged the correctness of the analysis, 
stating, at the same time, that he had never made a secret of the composition of his 
solution to medical practitioners, and that a fluidrachm of his liquid contained one 
grain of the teroxide. (P. J. 7r., 1864, p. 301.) A formula for the preparation 
was given by Mr. Tichborne, which, however, on repeated trial by Mr. N. Gray 
Bartlett, of Chicago, proved to be impracticable. After numerous experiments, Mr. 
Bartlett succeeded in making a solution which had all the desired qualities. (See 
A. J. P., Jan. 1865.) He first prepares a citrate of bismuth by dissolving a troy- 
ounce of the subcarbonate of bismuth in 720 grains of nitric acid, diluting the 
solution after effervescence has ceased with a fluidounce and a half of distilled water 
gradually introduced, and then adding this solution, slowly and with constant stir- 
ring, to another solution made by dissolving 600 grains of citrate of potassium in 
two pints of distilled water. By an interchange of principles, nitrate of potassium 
and citrate of bismuth are formed, the latter of which, being insoluble, is precipi- 
tated, and is obtained by throwing the whole upon a filter, thoroughly washing the 
salt with distilled water, and then drying it on bibulous paper with a gentle heat. 
The next step is to prepare the citrate of bismuth and ammonium. This is done 
by rubbing the citrate of bismuth with sufficient distilled water to make a paste, 
and adding to this gradually, and with constant trituration, stronger water of am- 
~ monia until the citrate is dissolved, care being taken to avoid an excess of ammonia. 
The solution is now filtered, and spread on glass to dry. | 

Various modifications of Mr. Bartlett’s process have been suggested, though it may 
be doubted whether any one, on the whole, is preferable to the original. Besides the 
processes offered by Mr. T. P. Blunt and Mr. Tichborne, in England, Mr. A. E. Ebert 
and Prof. Markoe have each proposed a modification of Mr. Bartlett’s process. (See 
A. J. P., 1866, p. 1, and 1869, p. 151.) In Ebert’s formula the solution of nitrate 
of bismuth is decomposed by caustic potassa in the presence of citric acid, instead 
of the citrate of potassium already formed; in Markoe’s, crystallized carbonate of 
sodium is substituted for the caustic alkali, to which various objections exist. After 
precipitating the solution of nitrate of bismuth to which citric acid has been added, 
with carbonate of sodium, washing the precipitate to get rid of the nitrate of sodium, 
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and dissolving the residue of the precipitate in water of ammonia, Markoe completes 
the process by determining the proportion of teroxide of bismuth contained in the 
solution, and then diluting the liquid so that each fluidrachm shall contain one grain 
of teroxide.* 

Citrate of bismuth and ammonium, obtained by Mr. Bartlett’s process, is in fine, 
glossy, translucent, colorless scales, of a slightly acidulous, somewhat metallic, not 
disagreeable taste, very soluble in water, but not deliquescent, and of an acid reac- 
tion. (See page 289.) From an analysis by Mr. Bartlett, it appears to possess the 
formula Bi,C,H,0,,NH, + 3H,0. (See page 289.) 

There is no occasion for a permanent solution of this salt, as it may at any time 
be dissolved when wanted for use. But, as it is in the liquid form that it has ob- 
tained its present reputation, we give a formula for a permanent solution prepared by 
Mr. Bartlett. Dissolve 260 grains of citrate of bismuth and ammonium in fourteen 
fluidounces of distilled water, neutralize the solution with water of ammonia, and add 
two fluidounces of alcohol. The solution of the salt without addition is liable to sponta- 
neous decomposition ; but, in the opinion of Mr. Bartlett, it is completely protected 
by the ammonia and alcohol, so that in this state it will keep indefinitely. 

Medical Properties and Uses. This preparation is much more astringent than 
are the insoluble salts of bismuth, and is at the same time irritant, and not possessed 
of the peculiar medical properties which grow out of the insolubility of the subni- 
trate or subcarbonate. It is, therefore, not a substitute for these, and is adapted to 
the treatment of diarrhceas rather of relaxation than of irritation. The dose of tho 
solution is a half to one fluidrachm (1:9-3°75 C.c.). 


LIQUOR CALCIS. U.S., Br. Solution of Time. [Lime-water.] 
(LI/QUOR CALICIS.) 
** An aqueous solution containing about 0°15 per cent. of Hydrate of Calcium 


[Ca( HO), ; 74. — CaO,HO ; 37].” OS. 

Aqua Calcis; Aqua Calcarie, P.G.; Eau Liqueur de Chaux, Fr.; Kalkwasser, @. 

“‘ Lime, one part [or half an ounce av.]; Water, Distilled Water, each, a suffi- 
cient quantity. Slake the Lime by the gradual addition of six parts [or three fluid- 
ounces] of Water, then add ¢hirty parts [or one pint] of Water and stir occasionally 
during half an hour. Allow the mixture to settle, decant the liquid and throw it 
away. Then add to the residue three hundred parts [or eight pints] of Distilled 
Water, stir well, wait a short time for the coarser particles to subside, and pour the 
liquid, holding the undissolved Lime in suspension, into a glass-stoppered bottle. 
Pour off the clear liquid when wanted for use.” U.S. 

“Take of Slaked Lime two ounces [avoirdupois] ; Distilled Water one gallon [Im- 
perial measure]. Put the Lime into a stoppered bottle containing the Water; and 
shake well for two or three minutes. After twelve hours the excess of lime will have 
subsided, and the clear solution may be drawn off with a siphon as it is required for 
‘use, or transferred to a green-glass bottle furnished with a well-ground stopper.” Br. 

A solution of calcium hydrate, Ca(OH),, in water is the result of these processes. 
By the slaking of the lime it is reduced to powder, and rendered more easily dif- 


* Mr. C. H. Wood proposes the following formula as exceedingly simple and satisfactory. Its 
result has the same strength as the officinal liquor. Take of Oxide of Bismuth nine ounces; Citric 
Acid sixteen ounces; Strong Solution of Ammonia twelve fluidounces orq.s. Dissolve eight ounces 
of citric acid in four cunces of hot water, and carefully neutralize it with some of the solution of 
ammonia (about seven fluidounces), mixed with half its volume of water. Then add the other eight 
ounces of citric acid, and when it has dissolved introduce the oxide of bismuth. Heat the mixture 
to near its boiling point for fifteen minutes with frequent stirring, then add about a pint of water, 
and introduce sufficient ammonia to dissolve the insoluble portion and render the liquid slightly 
alkaline. Augment the solution to the volume of one gallon, and filter through paper. Mr. C. 
Meher (A. J. P., 1873, p. 541) states that in this process an excess of citric acid is employed, and 
offers the following substitute. Dissolve pure bismuth in three times its weight of nitric acid; set 
aside to crystallize; evaporate the mother-liquid until all acid is driven off; unite the crystals and 
pour upon them a hot concentrated solution of citric acid, in such amount that there shall be one 
equivalent of citric acid for each of bismuth (about equal weights); to half of this solution add 
ammonia in sufficient quantity to redissolve the precipitate first formed and then add the other 
half; wash the white precipitate of citrate of bismuth until the water no longer becomes acid. 
This citrate dissolves readily in ammonia. 
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fusible through the water. According to both Pharmacopeeias, the solution is to be 
kept in bottles with a portion of undissolved hydrate, which causes it always to be 
saturated whatever may be the temperature, and to whatever extent it may be ex- 
posed to the air. If care be taken to have a considerable quantity of the solution in 
the bottle, and.to avoid unnecessary agitation, the upper portion will always remain 
sufficiently clear for use. The employment of distilled water as the solvent may 
seem a useless refinement ; and it certainly is unnecessary when pure spring or river 
water is attainable ; but in many places the common water is very impure, and wholly © 
unfit for a preparation, one of the most frequent uses of which is to allay irritation 
of stomach. Water dissolves but a minute proportion of lime, and, contrary to the 
general law, less when hot than cold. Hence the propriety of employing cold water 
in the process. According to Mr. Phillips, a pint of water (the wine pint of the 
U. S. Pharm.) at 212° dissolves 56 grains of lime, at 60°, 9-7 grains, and at 32°, 
11:0 grains. When the officinal solution is heated, a deposition of lime takes place, 
but is redissolved on cooling. 

Properties. Lime-water is ‘“‘a clear, colorless liquid, without odor, having a saline 
and feebly caustic taste, and an alkaline reaction. Sp. gr. 1:0015 at 15° C. (59° F.). 
When heated to boiling, it becomes cloudy. ‘Test-solution of oxalic acid added to 
it produces a white precipitate soluble in hydrochloric, but insoluble in acetic acid. 
The alkaline reaction of the liquid entirely disappears after it has been saturated 
with carbonic acid gas, and the excess of the latter has been expelled by boiling 
(abs. of alkalies or their carbonates).”” U.S. Exposed to the air it attracts carbonic 
acid, and becomes covered with a pellicle of insoluble carbonate of calcium, which, 
subsiding after a time, is replaced by another, and so on successively till the whole 
of the lime is exhausted. Hence the necessity of keeping lime-water, either in 
closely corked bottles which should be full, or, what is more convenient, in bottles 
with an excess of lime. “Ten fluidounces of it require for neutralization at least 
200 grain-measures of the volumetric solution of oxalic acid, which corresponds to 
5:6 grains of lime, CaQ.” Br. 

Medical Properties and Uses. Lime-water is antacid, tonic, and astringent, 
and is very usefully employed in dyspepsia with acidity of stomach, diarrheea, dia- 
betes, and gravel attended with superabundant secretion of uric acid. Mixed with 
an equal measure of milk, which completely covers its offensive taste, it is one of 
the best remedies in our possession for nausea and vomiting dependent on irritability 
of stomach. We have found a diet exclusively of lime-water and milk to be more 
effectual than almost any other plan of treatment in dyspepsia accompanied with 
vomiting of food. In this case one part of the solution to two or three parts of 
milk is usually sufficient, Externally it isemployed as a wash in tinea capitis and 
scabies, as an application to foul and gangrenous ulcers, as an injection in leucor- 
rhoea and ulceration of the bladder or urethra, and, mixed with linseed or olive oil, 
as a liniment in burns and scalds. Having been found to possess the property of 
dissolving false-membrane, it was naturally employed as a local remedy in pseudo- 
membranous croup. Dr. B. W. Wilson reported (Med. Surg. Reporter, Aug. 27, 
1867, p. 355) several cases in which the remedy was used successfully; and other 
similar instances have been since recorded. ‘There are two methods of applying the 
remedy; one by directing lime-water spray, produced by the atomizer, so that it 
shall be inhaled by the patient; the other, which is recommended by Dr. Wilson, 
by causing the patient to inhale freely the vapors arising from lime undergoing the 
process of slaking with water. The dose of lime-water is from two to four fluid- 
ounces (60 to 118 C.c.) several times a day. When employed to allay nausea, it is 
usually given in the dose of a tablespoonful mixed with the same quantity of milk, 
and repeated at intervals of half an hour, an hour, or two hours. — If too long con- 
tinued it debilitates the stomach. 

Pharm. Uses. In preparing Argenti Oxidum, Br.; Lotio Hydrargyri Flava, Br.; 
Lotio Hydrargyri Nigra, Br. 

Off. Prep. Linimentum Calcis. 
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LIQUOR CALCIS CHLORATE. Br. Solution of Chlorinated Lime. 
(LIQUOR CAL/CIS GHLO-RA'TA.) 

Chlorure de Chaux liquide, /’r.; Chlorkalk-Fliissigkeit, @. 

“Take of Chlorinated Lime one pound [avoirdupois] ; Distilled Water one gallon 
{Imperial measure]. Mix well the Water and the Chlorinated Lime by trituration 
in a large mortar, and, having transferred the mixture to a stoppered bottle, let it be 
well shaken several times for the space of three hours. Pour out now the contents 
of the bottle on a calico filter, and let the solution which passes through be preserved . 
in a stoppered bottle. The sp. gr. of this liquid is 1-035.” Br. 

For the properties and uses of this preparation, see Calz Chlorinata. The Brit- 
ish Pharmacopeeia gives the following test of its strength. “Sixty grains mixed 
with twenty grains of iodide of potassium dissolved in four fluidounces of water, 
when acidulated with two fluidrachms of hydrochloric acid, gives a red solution, 
which requires for the discharge of its color 500 grain-measures of the volumetric 
solution of hyposulphite of soda, corresponding to 13 grains of available chlorine in 
a fluidounce.” This determines its strength in chlorine, by determining the quantity 
of iodine which the chlorine contained in it is capable of separating from iodide of 
potassium. Notwithstanding, however, that a test of its character is thus given by 
the Pharmacopeeia, its strength must vary according to the quality of the chlorinated 
lime employed. It is one of the best antidotes for hydrosulphuric acid, ammonium 
sulphydrate, sulphide of potassium, and hydrocyanic acid. The dose for internal 
use is from twenty minims toa fluidrachm (1°25 to 3-75 C.c.). For external appli- 
cation the solution may be diluted with twice its bulk of water, or may be used of 
the full strength in some cutaneous affections. 


LIQUOR FERRI ACETATIS. U.S. Solution of Acetate of Iron. 
[Solution of Ferric Acetate. | 
(LIQUOR FER/RI AQ-E-TA'TIS.) 

An aqueous solution of Ferric Acetate [Fe,(C,H,0,),; 465°8.—Fe,0,.8C,H,0, 
232-9], containing 33 per cent. of the anhydrous salt.” U.S. 

Liquor Ferri Acetici, P.G.; Liqueur d’Acétate de Fer, Fr.; Essigsaure Hisen-Fliissigkeit, @. 

“Solution of Tersulphate of Iron, one hundred parts [or fourteen and a half 
fluidounces]; Glacial Acetic Acid, twenty-six parts [or four and three-quarter fluid- 
ounces]; Water of Ammonia, eighty parts [or one pint] ; Water, Distilled Water, 
each, a sufficient quantity, To make one hundred parts [or one pint]. To the Water 
of Ammonia diluted with éwo hundred parts [two and a half pints] of cold Water 
add, constantly stirring, the solution of 'Tersulphate of Iron, previously diluted with 
three hundred and fifty parts [or four pints] of cold Water. Pour the whole on a 
wet muslin strainer, allow the precipitate to drain, then return it to the vessel 
and mix it intimately with siz hundred parts [or seven pints] of cold Water, again 
drain it on the strainer, and repeat the operation, until the washings cause but a 
slight cloudiness with test-solution of chloride of barium. Then allow the excess of 
Water to drain off and press the precipitate, folded in the strainer, until its weight is 
reduced to seventy parts [or fourteen ounces av.] or less. Add the precipitate to 
the Glacial Acetic Acid contained in a capacious porcelain capsule, and stir occa- 
sionally, until the oxide is entirely dissolved. Finally, add enough cold, Distilled 
Water to make the solution weigh one hundred parts [or measure one pint], and 
filter, if necessary. Solution of Acetate of Iron should be kept in well-stopped bot- 
tles, protected from light.” U.S. 

The formula of this new officinal preparation is almost identical with that of the 
solution of acetate of iron of the German Pharmacopeia. The U.S. process con- 
sists in first forming ferric hydrate, by precipitating a solution of tersulphate of iron 
with water of ammonia, washing and draining the precipitate, and finally dissolving it 
in glacial acetic acid. The solution is readily effected in the cold, and no heat what- 
ever should be used, to avoid decomposition. The German Pharmacopeeia directs 
diluted acetic acid ; and its Liquor Ferri Acetici is not so strong as our officinal solu- 
tion, having only the sp. gr. 1:134 to 1:138, corresponding to 8 per cent. of iron. 
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Properties. The officinal solution is described as “a dark red-brown, transparent 
liquid, of an acetous odor, a sweetish, faintly styptie taste, and a slightly acid re- 
action. Sp. gr.1:160. The diluted solution affords a brown-red precipitate with 
water of ammonia, and a blue precipitate with test-solution of ferrocyanide of potas- 
sium. When heated with sulphuric acid, the solution evolves acetous vapors. If 
the iron be completely precipitated from the solution by an excess of ammonia, a 
portion of the filtrate should not yield a white or a dark-colored precipitate with 
hydrosulphurie acid (zine, copper). Another portion of the filtrate should leave no 
fixed residue on evaporation and gentle ignition (fixed alkalies). A few drops 
added to freshly-prepared test-solution of ferricyanide of potassium should impart to 
it a pure greenish brown color without a trace of blue (abs. of ferrous salt). 10 
Gm. of the Solution mixed with a few drops of nitric acid, carefully evaporated end 
ignited, should yield a residue weighing 1:13 Gm.” U.S.- 

Medical Properties. Acetate of Iron is an excellent chalybeate; this strong 
solution is not, however, quite so well adapted for internal administration as is the 
Tincture of Acetate of Iron, or the Mixture of Acetate of Iron and Ammonium, 
which are now officinal. Although it was introduced for the purpose of making the 
former preparation, it may be serviceable when mixed with an equal bulk of water, 
with the addition of an aromatic syrup. The dose is from two to ten minims (0:12 
to 0°6 C.c.). 

Of. Prep. Tinctura Ferri Acetatis, U.S. 


LIQUOR FERRI CHLORIDI. U.S., Br. Solution of Chloride of 
Iron. [Solution of Ferric Chloride. | 
(LIQUOR FER/RI CHLO/RI-DI.) 


“An aqueous solution (with some free Hydrochloric Acid) of Ferric Chloride 
[Fe,Cl,; 3242.—Fe,Cl,; 162:1], containing 37°8 per cent. of the anhydrous salt.” 
US: 

Liquor Ferri Perchloridi Fortior, Br.; Liquor Ferri Sesquichlorati, P.G.; Strong Solution 
of Perchloride of Iron; Soluté de Perchlorure de Fer, Chlorure ferrique liquide, Fr.; Fliissiges 
Hisenchlorid, G. 

“Tron, in the form of fine wire and cut into small pieces, ji/teen parts [or three 
and a half ounces av.]; Hydrochloric Acid, eighty-six parts [or sixteen and three- 
quarter fluidounces]; Nitric Acid, Distilled Water, each, a sufficient quantity, To 
make one hundred parts [or one pint]. Put the Iron Wire into a flask capable of 
holding double the volume of the intended product. Pour upon it fifty-four parts 
for ten and a half fluidounces] of Hydrochloric Acid previously diluted with twenty- 
jive parts [or five and a half fluidounces] of Distilled Water, and let the mixture 
stand until effervescence ceases; then heat it to the boiling point, filter’ through 
paper, and, having rinsed the flask and Iron Wire with a little boiling Distilled 
Water, pass the washings through the filter. To the filtered liquid add twenty-seven 
parts [or five and a quarter fluidounces] of Hydrochloric Acid, and pour the mix- 
ture, slowly and gradually, in a stream, into e7ght parts [or one fluidounce and three 
fluidrachms] of Nitric Acid contained in a capacious porcelain vessel. After effer- 
vescence ceases, apply heat, by means of a sand-bath, until the liquid is free from 
nitrous odor. Then test a small portion with freshly prepared test-solution of ferri- 
cyanide of potassium. Should this reagent produce a blue color, add a little more 
Nitric Acid and evaporate off the excess, Finally, add the remaining jive parts 
[or one fluidounce] of Hydrochloric Acid, and enough Distilled Water to make the 
solution weigh one hundred parts [or measure one pint].” U.S. 

“Take of Iron Wire two ounces [avoirdupois]; Hydrochloric Acid twelve fluid- 
ounces; Nitrie Acid nine fluwidrachms ; Distilled Water eight jluidounces. Mix 
eight fluidounces of the Hydrochloric Acid with the Distilled Water, and in this 
dissolve the Iron at a gentle heat. Filter the solution, add to it the remainder of 
the Hydrochloric Acid and the Nitric Acid, heat the mixture briskly until, on the 
sudden evolution of red fumes, the liquid becomes of an orange-brown color, then 
evaporate by the heat of a water-bath until it is reduced to ten fluidounces.” Dr. 

By the reaction between the hydrochloric acid and iron, ferrous chloride is 
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produced, which by the subsequent agency of the hydrochloric and nitric acids 
is converted into ferric chloride, or, as denominated in the Br. Pharmacopeia, 
the perchloride, which is held in solution by the water. 

This preparation was included in the original British Pharmacopceia, but was not 
officinal with us until 1870. The original British formula (1864) was defective in 
several respects. For an account of these see 13th edition of this book. 

When iron is treated with hydrochloric acid there is a copious evolution of hy- 
drogen, and an emerald-green solution of ferrous chloride (FeCl,) results. Green 
erystals having the composition FeCl,,4H,O separate if the solution is permitted to 
rest. In the officinal process, water is added to the hydrochloric acid in order to 
retain the crystals in solution, and the mixture is heated whilst still in contact with 
the excess of iron, in order to hasten the complete conversion of all of the hydrochloric 
acid into ferrous chloride. The action slackens very materially as the quantity of 
hydrochloric acid is gradually lessened in the mixture, but when it is brought, as 
officinally directed, to the boiling point, a saturated solution is produced. After 
filtering from the excess of iron, half the original quantity of hydrochloric acid is 
added ; this for the purpose of supplying the requisite amount necessary to form the 
solution of ferric chloride; and the mixture is then gradually poured into nitric 
acid, which at once converts the solution of green ferrous chloride into the solution 
of red ferric chloride. Formerly the nitric acid was added to the solution; now 
the order is reversed, in accordance with the recommendation of Prof. C. L. Diehl, 
to prevent frothing. (See A.J. P., 1867, p. 140.) The reaction may be thus ex- 
pressed : 

‘vee ie | 
Beamead 10 Mieus,® fjaroansed” vetoa’ t nudge” wale 
chloride. acid. acid. chloride. dioxide. 

If the solution should have a blackish color, and not a clear ruby-red, it is due to 
the presence of a nitro-compound composed of a portion of ferrous chloride and 
nitrogen dioxide, FeCl, + N,O,. As this compound is easily decomposed, all that is 
necessary is to heat the liquid and add a few drops of nitric acid, when the blackish 
color soon disappears, nitrogen dioxide is liberated, and a ruby-red solution remains. 
Any excess of nitric acid is to be evaporated off. The final addition of hydro- 
chloric acid is to compensate for any loss which may have been suffered by heating 
the solution. ; 

The solution of chloride of iron, properly made, is “a reddish brown liquid, hav- 
ing a faint odor of hydrochloric acid, an acid, strongly styptic taste, and an acid 
reaction. Sp. gr. 1-405. The diluted solution affords a brown-red precipitate with 
water of ammonia; a blue one with test-solution of ferrocyanide of potassium, and 
a white one, insoluble in nitric acid, with test-solution of nitrate of silver. If the 
iron be completely precipitated from a portion of the solution by excess of water of 
~ ammonia, the filtrate should not yield either a white or a dark-colored precipitate 
with hydrosulphuric acid (zine, copper). Another portion of the filtrate should 
leave no fixed residue on evaporation and gentle ignition (fixed alkalies). On add- 
ing a clear crystal of ferrous sulphate to a cooled mixture of equal volumes of con- 
centrated sulphuric acid and a moderately dilute portion of the solution, the crystal 
should not be colored brown, nor should there be a brownish black zone developed 
around it (abs. of nitric acid). A few drops added to freshly-prepared test-solution 
of ferricyanide of potassium should impart to the latter a pure greenish brown color 
without a trace of blue (abs. of ferrous salt). On diluting 3 parts of the solution 
with Distilled Water to 100 parts, and boiling in a test-tube, the liquid should re- 
main clear (abs. of oxychloride). 10 Gm. of the solution, when completely pre- 
cipitated by excess of water of ammonia, yield a precipitate, which, when washed, 
dried, and ignited, should weigh 1-86 Gm.” U.S. Water and alcohol unite with 
it in all proportions. The British preparation is weaker than the U.S. officinal, 
the sp. gr. of the former being 1-338, of the latter, 1405. Whilst the present of- 
ficinal solution is a little stronger than that of the U.S. P. 1870, we believe that 
the sp. gr., 1-405, of the present U. S. solution is too high. A fluidrachm of the 
British liquor diluted with two fluidounces of water gives, upon the addition of an 
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excess of solution of ammonia, a reddish brown precipitate, which, when well washed 
and incinerated, weighs 15°62 grains. When this test is answered, the solution is 
about four times as strong in iron as the U. 8. Tincture of the Chloride.* 

From the experiments ‘of M. Adrian it appears that sugar has the property, when 
mixed in certain proportions with solution of ferric chloride, of converting it partly 
into ferrous chloride. The alteration commences immediately on the addition of 
sugar, as shown by the deeper color of the liquid; after some hours ferricyanide of 
potassium will indicate the presence of a ferrous salt ; and, after 24 hours, the greater 
proportion of the ferric salt has undergone the change. (Bost. Med. and Surg. Journ. by 
March 12, 1868, p. 85; from Revue Méd., Dee. 31, 1867.) 

Medical Uses. This preparation was brought prominently into notice by M. Pra- 
vaz, a surgeon of Lyons, who found that a few drops of a strong solution, injected 
into a blood. vessel, produced coagulation of all the blood in the vessel for the extent 
of an inch or more. Its use as a styptic was the natural result of this observation. 
In this capacity it has been used in the cure of varices, and has even been recom- 
mended as an Injection in ordinary aneurisms. In arresting hemorrhages from cut 
surfaces or wounded vessels it has proved remarkably successful. It has also been 
found advantageous as an application to nasal polypi, erectile tumors or neevi maternt 
in infants, in ulcers about the nails, and in various cutaneous affections. (See Chlo- 
ride of Iron. ) Attempts have been made to cure nevi materni by the injection of 
the solution into the erectile tumor; but this proceeding is hazardous ; and a fatal 
result is recorded as having occurred in an infant a month old. Five drops of the 
solution, introduced into the centre of the tumor, were followed instantly by a sharp 
cry, a brief convulsion, and death. (Ann. de Thér ap., 1867, p. 117.) Several other 
similar cases have occurred. Injection of it in cystic goitre has been strongly recom- 
mended by Dr. Morell Mackenzie (London Lancet, May 11, 1872), and has also been 
practised with advantage by some other surgeons. It has been used externally with 
asserted success in varicose veins. (Med. and Surg. Reporter, April, 1874, p. 1342 ; 
New York Med. Journ., April, 1870, p. 202; Amer. Journ. Med. Sci., April, 1874, 
p- 553.) It may be used internally, properly diluted, for the general purposes of the 
chalybeates, and especially as a substitute for the tincture of the chloride of iron, 
when the alcohol of that preparation is objectionable. For ordinary purposes the dose 
is from two to ten minims (0°12 to 0-6 C.c.). In post-partum hemorrhage it has been 
largely employed by various English obstetricians, a solution of it, varying in strength 
from a drachm to the half-ounce to the pint, being thrown directly into the relaxed 
and bleeding uterus. Jt is used in the preparation of the tincture of the chloride. 

Of. Prep. Liquor Ferri Perchloridi, Br.; Tinctura Ferri Chloridi, U. S.; Tine- 
tura Ferri Perchloridi, Br. 


LIQUOR FERRI CITRATIS. U.S. Solution of Citrate of Teens 
[Solution of Ferric Citrate. ] 


(LIQUOR FER/RI CI-TRA’TIS. ) 


“An aqueous solution of Ferric Citrate [Fe,(C,H,0,), ; 489° '8,—Fe,0,,0,,H;0n 5 
244:9], containing about 35:5 per cent. of the anhy drous salt.” U.S. 
Liquor Ferri Oltriet Citrate de Fer liquide, F/r.; Fliissiges Hisencitrat, @. 


* The solution of ferric chloride, when kept, has a disposition to deposit the insoluble oxychlo- 
ride of iron, and the resulting excess of hydrochloric acid is injuriously irritating. To obviate this 
disadvantage, M. Burin du Buisson recommends the following mode of preparation. “ Saturate 
as quickly as possible pure and colorless hydrochloric acid with [gelatinous] hydrated peroxide 
of iron; evaporate the solution to somewhat Jess than one-half over a gentle fire; and then con- 
tinue the evaporation by means of the salt-bath, taking care to remove the aqueous vapors, which 
would cause the formation of hydrochloric acid, and a deposition of insoluble oxychloride. When 
the solution has attained the consistence of thick syrup (in which state it curdles on cooling, with- 
out, however, becoming a solid mass), cease evaporating, add an excess of the gelatinous hydrate 
diluted with a little water, agitate for a quarter of an hour, and afterwards allow the liquor to rest 
for several hours. Next add distilled water sufficient to bring the solution to the density of 30° 
Baumé, and allow it to stand for eight days in contact with an excess of the hydrate; after which 


filter, and again allow it to stand for two weeks.” This strength of the solution is required for the ~ 


cure of varices. For injection into aneurismal tumors, it is sufficient to employ a solution of 20° 
or even J5°, These degrees of Baumé are equivalent, 30° to 29°70 per cent. of the dry salt, 20° 
to 17°05 per cent., and 15° to 12°10 per cent. (See Ferri Chloridum, U.S8., page 660.) _ 
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Solution of Tersulphate of Iron, one hundred and five parts [or ten and a half 
ounces av.]; Citric Acid, thirty parts [or three ounces av.]; Water of Ammonia, 
eighty-four parts [or eight and a half fluidounces]; Water, a sufficient quantity, To 
make one hundred parts [or ten ounces av.]. To the Water of Ammonia previously 
diluted with two hundred parts [or twenty fluidounces] of cold Water, add, con- 
stantly stirring, the Solution of Tersulphate of Iron previously diluted with one thou- 
sand parts [or six pints] of cold Water. Pour the whole on a wet muslin strainer, 
allow the precipitate to drain, then return it to the vessel and mix it intimately with 
twelve hundred parts [or seven and a half pints] of cold Water. Again drain it on — 
a strainer, and repeat the operation until the washings cause but a very slight cloudi- 
ness with test-solution of chloride of barium ; then allow the excess of Water to 
drain off. Transfer the moist precipitate to a porcelain dish, add the Citric Acid, 
and heat the mixture, on a water-bath, to 60° C. (140° F.), stirring constantly, until 
the precipitate is dissolved. Lastly, filter the liquid and evaporate it, at the above- 
mentioned temperature, until it weighs one hundred parts [or ten ounces av. ].” U.S. 

In this process, the ferric hydrate is first obtained by treating solution of the ter- 
sulphate with ammonia, and is then combined, with the aid of heat, with the citric 
acid, thus forming a solution of ferric citrate. It might appear, from the phrase- 
ology of the process, that, in the direction to add the citric acid to the precipitated 
hydrate, the addition of water to hold the resulting citrate in solution had been 
omitted ; but the fact is, that the precipitate, even after draining, retains mechani- 
cally quite sufficient water for the purpose, so much, indeed, that evaporation is neces- 
sary at the end of the process to reduce the bulk to the required standard. The 
temperature is limited to 60° C. (140° F.), because, though a moderate heat pro- 
motes the solution, a high degree of it diminishes the solubility of the oxide, and 
thus interferes with the process. 

The solution is ‘a dark brown liquid, odorless, having a slightly ferruginous taste, 
and an acid reaction. Sp. gr. 1:260. When allowed to evaporate spontaneously, or 
at a moderate heat, and spread on plates of glass, it forms transparent, garnet-red 
scales, which are easily detached from the glass. 100 parts of the solution thus treated 
yield 43 to 44 parts of scales, which, when completely incinerated, leave about 11 
parts of residue. The solution is not precipitated but only rendered darker by 
water of ammonia. If heated with solution of potassa, it affords a brown-red precipi- 
tate without evolving any vapor of ammonia. If a portion of the solution be de- 
prived of its iron by boiling with an excess of solution of potassa, the concentrated 
and cooled filtrate precipitated by test-solution of chloride of calcium, and the new 
filtrate heated to boiling, a white, granular precipitate will be produced. On adding 
test-solution of ferrocyanide of potassium to the diluted solution, a bluish green 
color or precipitate is produced, which is increased and rendered dark blue by the 
subsequent addition of hydrochloric acid.” U.S. It keeps for a long time without 
change, and answers admirably well for preparing solid citrate of iron, and the 
chalybeate salts containing it, and for introducing it into extemporaneous mixtures. 
Kach fluidounce of it contains about half a troyounce of citrate of iron. It may be 
given, for the general purposes of the ferruginous preparations, in the dose of ten 
minims (0-6 C.c.), equivalent to five grains ((:33 Gm.) of the salt, several times a day. 

Off. Prep. Ferri Citras, U. S.; Ferri et Ammonii Citras, U. S. 


LIQUOR FERRI ET QUININZ CITRATIS. U.S. Solution of 
Citrate of Iron and Quinine. 
(LIQUOR FER/RI ET QUI-NI/NH CI-TRA’TIS.) 

Citrate de Fer et de Quinine liquide, Fr.; Citronensaures Hisen- und Chinin-Losung, G, 

“Citrate of Iron and Ammoniun, sixty-five parts [or five hundred and sixty- 
eight grains]; Quinine, dried at 100° C. (212° F.), until it ceases to lose weight, 
twelve parts [or one hundred and five grains]; Citric Acid, twenty-eight parts [or 
two hundred and forty-five grains]; Alcohol, thirty parts [or six fluidrachms] ; 
Distilled Water, a sufficient quantity, To make two hundred parts [or four ounces 
ay.]. Dissolve the Citrate of Iron and Ammonium in two hundred parts [or four 
fluidounces] of Distilled Water, contained in a tared porcelain capsule, heat the 
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solution to 60° C. (140° F.), on a water-bath, add the Citric Acid, and, when it is 
dissolved, add the Quinine, stirring the mixture until a perfect solution has been 
obtained. Evaporate this to one hundred and sixty parts [or three ounces av.], 
allow it to cool, add the Alcohol, and finally enough Distilled Water to make the 
solution weigh two hundred parts [or four ounces ay.]}.” U.S. 

This is a new officinal solution. Its introduction grew out of the necessity for a 
soluble form of citrate of iron and quinine. That comparatively insoluble salt, the 
officinal citrate of iron and quinine, has been but little used ; whilst the readily sol- 
uble preparation of the manufacturers, which contains ammonia, is in extensive 
demand. It is believed that the above solution will be even more satisfactory, as it 
bears a definite and easily remembered relation towards the officinal salt (see Ferri 
et Quinine. Citras), being exactly half its strength. Its principal use will undoubt- 
edly be by the pharmacist, who will use it in manufacturing and in prescriptions, as 
it will save him the time and labor of dissolving the salt, whilst the process of assay, 
which is identical with that given under the salt, will serve as an efficient means of 
testing the solution should he be compelled to purchase it. 

Properties. ‘A dark greenish yellow to yellowish brown liquid, transparent in 
thin layers, odorless, having a bitter and mildly ferruginous taste, and a slightly 
acid reaction. On supersaturating the diluted solution with a slight excess of am- 
monia, the color of the liquid is deepened and a white, curdy precipitate is thrown 
down, which is soluble in ether and answers to the reaction of quinine (see Quinina). 
A small portion of the filtrate, when mixed with test-solution of ferrocyanide of 
potassium, does not produce a blue color or precipitate, unless it is acidulated with 
hydrochloric acid. If another portion of the filtrate be deprived of its iron, by 
boiling with an excess of potassa, the concentrated and cooled filtrate precipitated 
by test-solution of chloride of calcium, and the new filtrate heated to boiling, a white 
granular precipitate is produced. On heating the solution with potassa, vapor of 
ammonia is evolved. The solution contains 6 per cent. of quinine. It may be assayed 
as follows: Dilute 8 Gm. of the solution with water to 30 C.c., introduce it, with any 
rinsings, into a glass separator, add an aqueous solution of 0-5 Gm. of tartaric acid, 
and then solution of soda in decided excess. Extract the alkaloid by agitating the 
mixture with four successive portions of chloroform, each of 15 C.c. Separate the 
chloroformic layers, mix them, evaporate them in a weighed capsule, on a water- 
bath, and dry the residue at a temperature of 100° C. (212° F.). It should weigh 
0-48 Gm.” US. | 

Medical Properties. The medical virtues of this solution are those of the citrate 
of iron and quinine. It may be given in dose of from 10 to 20 minims (0-6 to 
1:25 C.c.). 

Of. Prep. Vinum Ferri Amarum, U.S. 


LIQUOR FERRI NITRATIS. U.S. Solution of Nitrate of Iron. 
[Solution of Ferric Nitrate.] 
(LIQUOR FER’RI NI-TRA’TIS.) 


“ An aqueous solution of Ferric Nitrate [Fe,(NO,),; 483'8. — Fe,0,.3NO, ; 


241-9], containing about 6 per cent. of the anhydrous salt.” UW. S. 
Liquor Ferri Pernitratis, 2r.; Solution of Pernitrate of Iron; Azotate (Pernitrate) de Fer 
liquide, /’r.; Salpetersaure Eisenoxyd-Lésung, G, 


“Solution of Tersulphate of Iron, eighteen parts [or two fluidounces and five 
fluidrachms]; Water of Ammonia, fifteen parts [or three fluidounces]; Nitric Acid, 
seven parts [or seven and a half fluidrachms]; Distilled Water, Water, each, a 
sufficient quantity, To make one hundred parts [or twenty ounces ay.]. To the 
Water of Ammonia previously diluted with forty parts [or half a pint] of cold 
Water, add, constantly stirring, the Solution of Tersulphate of Iron, previously di- 
luted with one hundred parts [or twenty fluidounces] of cold Water. Pour the 
whole on a wet muslin strainer, allow the precipitate to drain, then return it to the 
vessel and mix it intimately with one hundred parts [or twenty fluidounces] of cold 
Water. Again drain it on a strainer and repeat the operation, until the washings 
cause but a very slight cloudiness with test-solution of chloride of barium. Then 
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allow the exccss of Water to drain off, transfer the precipitate to a capacious 
(tared) porcelain dish and add the Nitric Acid, stirring till a clear solution is ob- 
tained. Finally, add enough Distilled Water to make the solution weigh one 
hundred parts [or twenty ounces av.].” U.S. 

“Take of fine Iron Wire, free from rust, one ownce [avoirdupois]; Nitric Acid, 
four and a half fluidounces [Imperial measure] ; Distilled Water a sufficiency. Di- 
lute the Nitric Acid with sixteen [fluid ounces of the Water, introduce the Iron Wire 
into the mixture, and leave them in contact until the metal is dissolved, taking care 
to moderate the action, should it become too violent, by the addition of a little more’ 
Distilled Water. Filter the solution, and add to it as much Distilled Water as will 
make its bulk one pint and a half [Imp. meas.]. The specific gravity is 1:107.” Br. 

Solution of nitrate of iron was made in the U.S. P. 1870 by first forming fer- 
rous nitrate by dissolving iron wire in diluted nitric acid, and then converting this 
into ferric nitrate by heating with an additional quantity of nitric acid; there was 
a slight excess of nitric acid left in the solution (about 1:4 per cent.). It was be- 
lieved by the Committee of Revision that a solution of more definite composition 
would be made by adopting Mr. Louis Dohme’s process. In this, ferric hydrate is 
dissolved in nitric acid in such proportion that the solution of nitrate of iron shall 
contain 2 per cent. of ferric hydrate when assayed by the officinal process, and 1 
per cent. of free nitric acid.* 

The U.S. solution is ‘‘a transparent, amber-colored, or reddish liquid, without 
odor, having an acid, strongly styptic taste, and an acid reaction. Sp. gr. 1-050. 
The solution affords a brown-red precipitate with water of ammonia, and a blue 
precipitate with test-solution of ferrocyanide of ‘potassium. If a clear crystal of 
ferrous sulphate be added to a cooled mixture of equal volumes of concentrated 
sulphuric acid and of the solution, the crystal rapidly becomes brown and sur- 
rounded by a brownish-black zone. 10 Gm. of the solution, when precipitated by 
water of ammonia in excess, yield a precipitate, which, when washed, dried, and 
ignited, should weigh 0'2 Gm.” U.S. It contains no ferrous nitrate, and does not 
give a blue precipitate with ferricyanide of potassium. ‘The British preparation is 
of a reddish brown color, of the sp. gr. 1-107, and gives a blue precipitate with the 
yellow prussiate of potash [ferrocyanide of potassium]. The precipitate obtained from 
a fluidrachm of it by the addition of an excess of ammonia, when washed, dried, and 
incinerated, weighs 2°6 grains. (Br.) It is, therefore, about twice as strong as the 
U.S. solution. 

Ferric nitrate is somewhat deliquescent, very soluble in water, and sparingly solu- 
ble in nitric acid. It consists of the double atom of iron, Fe,, which is hexatomie, 
combined with 6 groups, NO,, and crystallizes either with 12 molecules of water in 
colorless cubes, or with 18 molecules of water in colorless monoclinic crystals, yield- 
ing, therefore, either Fe,(NO,), + 12H,0 or Fe,(NO,), + 18H,0. 

Medical Properties. This solution was introduced to the notice of the profes- 

* Prof. Procter has proposed the following formula for a syrup of ferrous nitrate, a preparation 
used, in Philadelphia, as an astringent in chronic diarrhea, Take of Tron Wire, in pieces (card 
teeth), two ounces; Nitric Acid (sp. gr. 1°42) three fluidounces ; Water thirteen Jluidounces ; 
Sugar, in powder, two pounds. Put the iron in a wide-mouthed bottle, kept cool by standing in 
cold water, and pour upon it three fluidounces of water. Then mix the acid with ten fluidounces 
of water, and add the mixture in portions of half a fluiddunce to the iron, agitating frequently 
until the acid is saturated, using litmus paper. When the saturation is complete, filter the solu- 
tion into a bottle containing the sugar, and marked to contain thirty fluidounces. If the whole 
does not measure that bulk, pass water through the filter to make up the deficiency. When all the 
sugar is dissolved, strain if necessary, and introduce the syrup into suitable vials, and seal them, 
This syrup is thick, permanent, of a light greenish color, perfectly transparent, neutral, and yields 
a greenish precipitate with ammonia. (A. J. P., 1851, p. 314.) . Mr. W. W. D. Livermore has given 
a formula fora similar syrup. (/bid., p. 315.) A third formula has been proposed by Mr. Thomas 
Lancaster, of this city, in which the ferrous nitrate is obtained by double decomposition between 
nitrate of calcium and ferrous sulphate. (Jbid., 1854, p. 400.) These syrups should not contain 
an excess of acid; for if they do, they are apt to deposit, after keeping, white granular masses of 
grape sugar, as observed by Mr. W. Tozier, of Kingstown, Ireland, in consequence of the action of the 
acid upon the cane sugar. According to Mr. Joseph Laidley, of Richmond, Va., the so-called 
syrup of ferric nitrate is an unscientific preparation, containing ferrous oxide if. an excess of acid 
is avoided, and liable to let fall a precipitate of oxalate of iron when the acid is in excess. Hence 


Mr. Laidley believes that the only nitrate, proper to be formed into a syrup, is the ferrous nitrate, 
where alone the protective influence of sugar is required. (Jbid., 1853, p. 97.) 
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sion by Mr. William Kerr, in 1832. Its virtues are those of a tonic and astringent. 
Dr. R. J. Graves, of Dublin, praises it as a remedy in chronic diarrhea, especially 
when occurring in delicate and nervous women, in which there is no thirst, redness 
of tongue, tenderness of the abdomen on pressure, or other indication of inflamma- 
tion. Mr. Kerr attributed to it the property of diminishing the irritability of the 
intestinal mucous membrane. It is considered particularly applicable to the treat- 
ment of mucous diarrhoea, attended with pain, but not to cases in which ulcerations 
of the intestines exist; but in our experience it has seemed to be irritating, and has 
generally failed to accomplish good. Dr. 'T. C. Adams, of Michigan, also reports favora- 
bly of this remedy in chronic diarrhoea, considering it, like Mr. Kerr, to act as a seda- 
tive as well as astringent. He employed it, likewise with good effect, in menorrhagia, 
and both internally and by injection in leucorrhoea, when occurring in pale, exsan- 
guine, and feeble subjects. The dose, according to Dr. Graves, is seven or eight 
drops (0°36-0:42 C.c.), gradually increased to fifteen (0°85 C.c.), sufficiently diluted, 
given in the course of the day. Dr. Adams gave it in doses of ten drops (0°6 C.c.), 
two, three, or four times a day, and sometimes increased it to twenty-five drops 
(1:5 C.c.). Dr. Garrod and Mr. Squire, the two most prominent expounders of 
the British Pharmacopeeia, state the dose of the British preparation, though twice 
as strong in iron as our own, at from thirty minims to a fluidrachm (1-9-3-75 C.c.). 
Considering that a fluidrachm of the British solution contains 7-865 grains of the 
salt, this appears to us a very large dose; and the doses recommended by Drs. Graves 
and Adams would probably be safer. As an injection, Dr. Adams employed it suffi- 


ciently diluted to cause only a slight heat and smarting in the vagina. , 
LIQUOR FERRI PERCHLORIDI. Br. Solution of Perchloride of 
Tron. 


(LIQUOR FER/RI PER-CHLO/RI-DI.) 

‘Take of Strong Solution of Perchloride of [ron jive fluidounces; Distilled Water 
Jifteen fluidounces. Mix.” Br. 

This is of one-fourth the strength of the Liquor Ferri Perchloridi of the Br. 
Pharmacopeeia of 1864, which is the Liquor Ferri Perchloridi Fortior of the 
present edition. It is of the same ferruginous strength as the British tincture of 
Perchloride of Iron. 


LIQUOR FERRI SUBSULPHATIS. U.S. Solution of Subsulphate 
of Iron. [Solution of Basic Ferric Sulphate. Monsel’s Solution. | 


(LI/QUOR FER/RI SUB-SUL-PHA'TIS.) 


‘“ An aqueous solution of Basic Ferric Sulphate [Fe,0(S0,),; 719-6.—2Fe,0.. 
580, ; 359°8], containing 43-7 per cent. of the salt.” U.S. 


Solution of Persulphate of Iron; Liqueur hémostatique de Monsel, F’7.; Basisch-schwefelsaure 
Hisenoxydlésung, Monsel’s Hisenlésung, G. 


‘Sulphate of Lron, seventy-seven parts [or thirteen ounces av.|; Sulphuric Acid, 
seven parts [or one ounce av. and seventy-two grains]; Nitric Acid, Distilled Water, 
each, a sufficient quantity, To make one hundred and fourteen parts [or nineteen 
ounces av.]. Mix the Sulphuric Acid with eleven parts [or one ounce av. and three 
hundred and sixty grains] of Nitric Acid and jifty parts [or half a pint] of Distilled 
Water in a capacious porcelain capsule, and, having heated the mixture to the boiling 
point, add the Sulphate of Iron (one-fourth of it at a time), stirring after each addi- 
tion until effervescence ceases. Should the addition of a few drops of Nitric Acid 
cause a further evolution of red fumes, cautiously add Nitric Acid until red fumes 
cease to be evolved. Then keep the solution in brisk ebullition until nitrous vapors 
are no longer perceptible, and the liquid assumes a deep ruby-red tint. Lastly, add 
enough Distilled Water to make the solution weigh one hundred and fourteen parts 
[or nineteen ounces av.]. Solution of Subsulphate of Iron is to be dispensed when 
Solution of Persulphate of Iron is prescribed by the physician.” U.S. 

This process is essentially that of Dr. Squibb. The object is to obtain in solution 
Monsel’s Persulphate of Iron, improperly so called, as it differs both in composition 
and in properties from the salt of iron properly named persulphate. The composition. 
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of the true persulphate is Fe,(SO,),, and it is a neutral salt, while Monsel’s persul- 
phate has the composition He,O(SO,),, and is properly a subsalt, as it is very appro- 
priately designated in the U.S. Pharmacopeia. With this preliminary explanation, 
the process will be easily understood. 

In its preparation the ferrous sulphate is converted into ferric sulphate at the 
expense of the nitric acid; but the sulphuric acid, mixed with the nitric, is in 
quantity insufficient to form the normal salt. The sesquioxide is therefore but 
partially saturated, and a subsalt results, having the constitution above mentioned.* 

The solution of subsulphate of iron is ‘a dark reddish brown, almost syrupy 
liquid, odorless or nearly so, having an extremely astringent taste, free from caus- 
ticity, and an acid reaction. Sp. gr. 1-555. It mixes with water and alcohol in all 
proportions, without decomposition. The diluted solution affords a brown-red pre- 
cipitate with water of ammonia, a blue one with test-solution of ferrocyanide of 
potassium, and a white one, insoluble in hydrochloric acid, with test-solution of 
chloride of barium. On slowly mixing 2 volumes of the solution with 1 volume 
of concentrated sulphuric acid, in a beaker, the mixture separates a solid, white 
mass on standing (difference from tersulphate). On adding a clear crystal of fer- 
rous sulphate to a cooled mixture of equal volumes of concentrated sulphuric acid 
and a diluted portion of the solution, the crystal should not become brown, nor 
should there be a brownish black zone developed around it (abs. of nitric acid). 
A few drops added to freshly-prepared test-solution of ferricyanide of potassium 
should impart to it a pure, greenish brown color, without a trace of blue (abs. of 
ferrous salt). 10 Gm. of the solution, when completely precipitated by excess of 
water of ammonia, yield a precipitate, which, when washed, dried, and ignited, 
should weigh 1-938 Gm.” U.S. A little sulphuric acid decolorizes the liquid in 
a considerable degree, and an excess of the same acid converts it into a white, soft, 
pasty solid, resembling plaster of Paris which has begun to solidify after mixture 
with water. This test, according to Dr. Squibb, is quite characteristic. (NV. Y. 
Journ. of Med., 1860, p. 173.) 

By evaporation, upon a glass surface, with a moderate heat, the solution yields 
the subsulphate of iron, or Monsel’s salt, in the form of thin transparent scales, of a 
light reddish brown color, deliquescent, and readily soluble in water. 

Attention was first called to the special styptic virtues of ferric sulphate by M. 
Monsel in 1852; but it was not until 1857 that he published the formula for the 
peculiar salt which now goes by his name, and the solution of which is the subject 
of the present article. (See Journ. de Pharm., Sept. 1857, and Juillet, 1859.) 

In consequence of its deficiency of sulphuric acid, this salt is less irritant than 
the tersulphate, while it has at least equal if not greater astringency. It is there- 
fore very efficacious as a styptic, and peculiarly adapted, through its power of coagu- 
lating the blood, to cases of hemorrhage from incised wounds, or surfaces, in which 
- it is specially desirable to avoid irritation. It is said also to have been found pecu- 
liarly efficacious in chancre. The solution may be applied by means of a small 
sponge or pencil of spun glass to the bleeding surface or vessel. In cases of haemop- 
tysis, a dilution of it (five to ten minims to the fluidounce) has been used with advan- 
tage, by means of the atomizer. It is an excellent styptic in hemorrhage from the 
stomach and bowels, in dose of three to six minims (0°18 to 0:36 C.c.), properly 
diluted, and repeated as often as necessary. 

* Mr. J. Creuse offers the following formula for the preparation of the solutions of ter and sub- 
sulphate of iron, claiming them to be superior to the officinal because they require no especial 
apparatus and generate no noxious vapors. ; 

For the tersulphate, Take of Sulphate of Iron, in coarse powder, twelve troyounces ; Sulphuric 
Acid two troyounces and sixty grains; Chlorate of Potassium three hundred and forty-eight grains ; 
Boiling Water twelve fluidounces. Dissolve the sulphate of iron in the boiling water in a glass 
matrass, or any convenient bottle; add the sulphuric acid gradually, and, while the liquid is hot, 
add the chlorate of potassium by small portions. When all is dissolved, filter, and complete twenty- 
four fluidounces. The following formula explains the reaction. *6(FeSO4) + 3H2504 + KC103 = 
3(Feo(SO4)3) + 3H20 + KCI. 

For the subsulphate, Take of the ingredients as above enumerated, respectively, twelve troy- 
ounces, one troyounce and thirty grains, three hundred and forty grains, ten fluidounces ; proceed 


as before; evaporate to twelve fluidounces, and filter. (A.J. P., xliii. 169.) The solutions thus 
obtained are contaminated with chloride of potassium. 
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LIQUOR FERRI TERSULPHATIS. U.S., Br. Solution of Tersul- 
phate of Iron. [Solution of Normal Ferric Sulphate. ] 
(LI/QUOR FER/RI TER-SUL-PHA'TIS.) 

“An aqueous solution of Normal Ferric Sulphate [Fe,(80,),; 399°8.—Fe,0,. 
380,; 199-9], containing 28-7 per cent. of the salt.” U.S. . 

Liquor Ferri Persulphatis, Br.; Liquor Ferri Sulfurici Oxydati, P.G.; Solution of Persulphate 
of Iron: Persulfate de Fer liquide, Fr.; Fliissiges Schwefelsaures Hisenoxyd, G. ' 

“Sulphate of Iron, eighty parts [or eight ounces av.],; Sulphuric Acid, fifteen 
parts [or one and a halt’ ounces av.]; Nitric Acid, Distilled Water, each, a suffi- 
cient quantity, To make two hundred parts [or twenty ounces ay.]. Mix the Sul- 
phuric Acid with eleven parts [one ounce av. and forty-five grains] of Nitric Acid 
aud with fifty parts [or five fluidounces] of Distilled Water in a capacious porcelain 
capsule, and, having heated the mixture to the boiling point, add the Sulphate of 
Iron (one-fourth of it at a time), stirring, after each addition, until effervescence 
ceases. Should the addition of a few drops of Nitric Acid cause a further evolution 
of red fumes, cautiously add Nitric Acid until red fumes cease to be evolved. Then 
continue the heat until the solution acquires a reddish brown color and is free from 
nitrous odor. Lastly, add enough Distilled Water to make the whole weigh two 
hundred parts [or twenty ounces av.].” U.S. 

“Take of Sulphate of Iron eight ounces [avoirdupois]; Sulphuric Acid, Nitric 
Acid, of each, six fluidrachms ; Distilled Water twelve fluidounces or a sufficiency. 
Add the Sulphuric Acid to ten [fluidJounces of the Water, and dissolve the Sul- 
phate of Iron in the mixture, with the aid of heat. Mix the Nitric Acid with the 
remaining two [fluid]ounces of Water, and add the dilute acid to the solution of 
Sulphate of Iron. Concentrate the whole by boiling, until, upon the sudden dis- 
engagement of ruddy vapors, the liquid ceases to be black and acquires a red color. 
A drop of the solution is now to be tested with red prussiate of potash [ferricyanide 
of potassium], and if a blue precipitate forms, a few additional drops of Nitric Acid 
should be added, and the boiling renewed, in order that the whole of the sulphate 
may be converted into persulphate of iron. When the solution is cold, make the 
quantity eleven fluidounces by the addition, if necessary, of Distilled Water.” Br. 

The sulphate of iron used in these formulas is ferrous sulphate. The nitric acid 
in the process gives up enough of its oxygen to convert it entirely into ferric sul- 
phate, and the effervescence is owing to the escape of nitrogen dioxide becoming red 
nitrogen tetroxide by contact with the air. The conversion of the ferrous salt into 
ferric salt is incomplete until the effervescence ceases, and the color, from black, as 
it was at first, has become reddish brown. Indeed, in order to convert the whole 
into ferric sulphate, it is necessary to continue the heat until nitrous odor ceases to 
be evolved; and thus, moreover, the entire absence of nitric or nitrous acid from 
the solution is insured. But in consequence of the higher oxidation of the iron 
the sulphuric acid of the sulphate is insufficient to saturate it. Knough sulphuric 
acid, therefore, is added to meet this demand. The process is completed by adding 
enough water to make a définite weight. The U.S. and British formulas are the 
same in principle ; but in the latter, the additional precaution is taken, in order to 
insure the complete change of ferrous into ferric salt, of testing the liquid with 
ferricyanide of potassium, which wil! produce a blue precipitate so long as any of 
the ferrous sulphate remains. 

This solution, prepared according to the U.S. formula, is “a dark, reddish brown 
liquid, almost odorless, having an acid, strongly styptic taste, and an acid reaction. 
Sp. gr. 1°320. It is miscible with water and alcohol iu all proportions, without de- 
composition. The diluted solution affords a brown-red precipitate with water of 
ammonia, a blue one with test-solution of ferrocyanide of potassum, and a white one, 
insoluble in hydrochloric acid, with test-solution of chloride of barium. On slowly 
mixing 2 volumes of the solution with 1 volume of concentrated sulphuric acid, in 


a beaker, the mixture does not separate a solid, white mass on standing (difference 


from subsulphate). On adding a clear crystal of ferrous sulphate to a cooled mix- 
ture of equal volumes of concentrated sulphuric acid and a moderately diluted por- 
tion of the solution, the crystal should nut become brown, nor should there be a 
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brownish black zone developed around it (abs. of nitric acid). A few drops added 
to freshly-prepared test-solution of ferricyanide of potassium should impart to it a 
pure, greenish brown color without a trace of blue (abs. of ferrous salt). 10 Gm. of 
_ the solution, when completely precipitated by excess of water of ammonia, yield a 
precipitate, which, when washed, dried, and ignited, should weigh 1:147 Gm.” U. 8. 
The solution, diluted with water, gives a white precipitate with chloride of barium, 
showing that it contains a sulphate. It keeps well; and we have seen a specimen 
made by U.S. 1870 process, ten years old, which retained all its properties un- 
changed, and had deposited nothing. The British solution is considerably stronger 
than ours, having the sp. gr. 1-441, and yielding from a fluidrachm, on precipitation 
by ammonia, a precipitate, which, when washed and incinerated, weighs 11-44 grains. 
It is described in the Br. Pharmacopceia as a dense solution of a dark red color. 
Prof. Procter found that a preparation containing 120 grains of sesquioxide to the 
fluidounce is apt to deposit the anhydrous sulphate on standing. 

This solution, though powerfully astringent, is too irritant for general use. The 
chief employment of it is in making other ferruginous preparations, in which the 
ferric hydrate is wanted ; and it should always be kept on hand, if for nothing else, 
for the quick preparation of the antidote to arsenic. 

Of. Prep. Ferri et Ammonii Citras, U. S.; Ferri et Ammoniz Citras, Br.; Ferri 
et Ammonii Tartras, U. S.; Ferri et Potassii Tartras, U7. S.; Ferri et Quiniee Citras, 
Br.; Ferri Oxidum Hydratum, U. S.; Ferri Oxidum Hydratum cum Magnesia, 
U.S.; Ferri Oxidum Magneticum, Br.; Ferri Peroxidum Humidum, Br.; Ferrum 
Tartaratum, Sr; Liquor Ferri Nitratis, U. S.; Liquor Ferri Citratis, U. S.; Tinctura 
Ferri Acetatis, Br. } 


LIQUOR GUTTA-PERCH 2. U.S, Br. Solution of Gutta-Percha. 
(LI/QUOR GUT/TA-PER!CHZ.) 

Liqueur de Gutta-Percha, Fr.; Guttapercha-Lésung, G. 

“ Gutta-Percha, in thin slices, ne parts [or one ounce av.]; Commercial Chloro. 
form, ninety-one parts [or six and a half fluidounces]; Carbonate of Lead, in fine 
powder, ten parts [or one ounce av.], To make one hundred parts [or about seven 
fluidounces]. Add the Gutta-Percha to seventy parts [or five fluidounces] of the 
Chloroform, contained in a bottle, cork the latter, and shake it occasionally until the 
Gutta-Percha is dissolved. Then add the Carbonate of Lead previously mixed with 
the remainder of the Chloroform, and, having several times shaken the whole together, 
at intervals of half an hour, set the mixture aside until the insoluble matters have 
subsided and the solution has become perfectly clear. Lastly, decant the liquid and 
preserve it in small, cork-stoppered vials.” U.S. 

“Take of Gutta-Percha, in thin slices, one ounce ; Chloroform eight fluidounces ; 
Carbonate of Lead, in fine powder, one ounce. Add the Gutta-Percha to six fluid- 
ounces of the Chloroform in a stoppered bottle, and shake them together frequently 
until the solution has been effected. Then add the Carbonate of Lead previously 
mixed with the remainder of the Chloroform, and having several times shaken the 
whole together, set the mixture aside, and let it remain at rest until the insoluble 
matter has subsided. Lastly, decant the clear liquid and keep it in a well-stoppered 
bottle.” Br. 

Difficulty is often experienced in obtaining a clear solution of gutta-percha in 
chloroform of the proper consistence for use, in consequence of its viscidity, and the 
strong affinity with which it holds on to the coloring matter. It cannot be clarified 
by filtration; and the carbonate of lead is therefore resorted to, which unites with 
the coloring matter, and, in consequence of its weight, gradually subsides, carrying 
undissolved substances along with it, and leaving a clear and colorless or nearly 
colorless solution behind. The use of carbonate of lead for the purpose was first 
suggested by Mr. Wm. Hodgson, Jr., of Philadelphia. . Everything in the success 
of the process depends on the quality of the gutta-percha used. Should the oper- 
ator be unable to procure a clear solution by acting in precise accordance with the 
formula, he would be justifiable in adding more chloroform, filtering if necessary, 
and evaporating by a very moderate heat to the due consistence. It is better, how- 
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ever, to employ purified gutta-percha, which can now be had in commerce. When the 
preparation becomes too viscid in consequence of the spontaneous evaporation of 
the menstruum on exposure, we have always found that the addition of a little 
chloroform, with agitation, restores it without difficulty to the due condition. The 
ordinary commercial chloroform may be used in the process, as the preparation 
is exclusively for external use. It should be kept in small glass vials, with accu- 
rately fitting glass stoppers, and not containing more than may be wanted at once. 

We have nothing, on the whole, so convenient and effective as this preparation, 
as a protective to the surface, in slight cases of superficial inflammation and abrasion. 
By the rapidity with which the chloroform evaporates, a thin elastic nearly color- 
less film is left after its application, sufficient to prevent injurious influence from the 
air, wholly without irritating properties, not shrinking inconveniently, and, in conse- 
quence of its softness, not mechanically disturbing the part, as sometimes happens 
with collodion. A little of it applied by the end of' the finger, or by means of a small 
brush, or a glass rod, over eruptive affections, abrasions or slight excoriations, inflam- 
mation from friction, chaps on the lips or hand, and slight superficial wounds that 
have ceased bleeding, will often enable the parts beneath to heal almost immediately, 
while, if unprotected, they might go on for an indefinite period, giving annoyance, 
and often increasing. Surfaces yet sound, that are liable to irritation and abrasion 
from contact, pressure, friction, and the application of acrid substances, may often be 
protected by a coating of this material. The agreeable odor of chloroform is another 
recommendation over other preparations, of a similar character, made with ether or 
benzol. 


Off. Prep. Charta Sinapis, J. S. 


LIQUOR HYDRARGYRI NITRATIS. U.S. Solution of Nitrate or 
Mercury. [Solution of Mercurie Nitrate. ] 


(LIQUOR HY-DRAR/GY-RI NI-TRA'TIS,) 


‘A liquid containing in solution about 50 per cent. of Mercuric Nitrate 


[Hg(NO,),; 327°7.—HgO,NO,; 161:85], with some free Nitric Acid.” U. 8S. 

Liquor Hydrargyri Nitratis Acidus, Br.; Acid Solution of Nitrate of Mercury; Liquor 
Hydrargyri Nitrici Oxydati; Deutazotate (Pernitrate) de Mercure liquide, Fr.; Fliissiges Sal- 
petersaures Quecksilberoxyd, @. 

“ Red Oxide of Mercury forty parts [or four ounces av.]; Nitric Acid forty-five 
parts [or three fluidounces]; Distilled Water jifteen parts [or one fluidounce and 
three and a half fluidrachms], To make one hundred parts [or about four and a 
half fluidounces]. Mix the Nitric Acid with the Distilled Water and dissolve the 
Red Oxide of Mercury in the mixture. Keep the solution in glass-stoppered bot- 
thes sUAS. 

“Take of Mercury four ounces [avoirdupois]; Nitric Acid jive fluidounces [Im- 
perial measure]; Distilled Water one fluidounce and a half. Mix the Nitrie Acid 
with the Water in a flask ; and dissolve the Mercury in the mixture without the 
application of heat. Boil gently for fifteen minutes, cool, and preserve the solution 
in a stoppered bottle.” Br. 

In the British process, mercury is dissolved, with the assistance of heat, in an 
excess of nitric acid, and there is formed an acid nitrate of mercury, which is 
brought to a determinate bulk by evaporation. The nitric acid taken weighs five 
ounces (avoir.). This proportion is sufficient not only to form mercuric nitrate, but 
to furnish a large excess of acid. The rather loose direction, at the close of the British 
process, to boil for fifteen minutes, cannot but lead to somewhat uncertain results, 
unless care be taken by the operator to bring the sp. gr. of the solution to the point 
indicated in the description of the solution given in the Pharmacopeeia. 

Properties. Solution of nitrate of mercury is a dense, transparent, nearly color- 
less liquid, of a strongly acid taste, of the sp. gr. 2-100 as prepared by the U.S. 


process, and 2-246 by the British. Its distinguishing properties, as given in the | 


U.S. Pharmacopoeia, are the following. “A clear, nearly colorless, heavy liquid, 
having a faint odor of nitric acid, and a strongly acid reaction. Sp. gr. 2100. A 
few drops evaporated on platinum foil leave a white residue, which, on heating, be- 
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comes yellow, red, and brown, and is finally entirely volatilized. Ona bricht surface 
of copper, the solution deposits a coating of mercury. The diluted solution affords 
with solution of potassa, a yellow precipitate, and with iodide of potassium, a bright 
red one, soluble in excess of the iodide. A erystal of ferrous sulphate, dropped 
into the solution, rapidly acquires a brown color and becomes surrounded by a 
brownish black zone. No precipitation or cloudiness should occur in the solution on 
the addition of distilled water or of diluted hydrochloric acid (abs. of mercurous 
salt).” U.S. : 

Mercuric nitrate, the salt present in this preparation, can be obtained in large erys- 
tals of the composition, 2; Hg(.NO,),) +- H,O, when its solution is allowed to evapo- 
rate slowly over sulphuric acid. The same salt, which is very deliquescent, is obtained 
as a crystalline magma by adding strong nitric acid to the concentrated solution, 

Medical Properties. This preparation is much used as a caustic application to 
malignant ulcerations and cancerous affections, lupus, ulcerations of the neck of the 
womb, chancres, ete. When a very free use is desired, it may be applied to the 
diseased surface by a camel’s-hair brush, or preferably by a brush made of spun 
glass; usually, however, the application is made with a glass rod, or a match, or similar 
fragment of wood. In acne and boils, a drop proportioned in size to the pustule 
applied to the apex is sometimes of service. The parts touched immediately become 
white, the surrounding parts inflame, and in a few days a yellow scab is formed, which 
gradually falls off. Sometimes the application produces salivation. When it is desira- 
ble to avoid this result, the cauterized part should be washed with water immediately 
after the application of the caustic. 


LIQUOR HYDRARGYRI PERCHLORIDI. Br. Solution of Per- 
chloride of Mercury. 
(LIQUOR HY-DRAR/GY-RI PER-CHLO’RI-DI.) 

Liquor Hydrargyri Bichloridi, London ; Solution of the Bichloride of Mercury. 

“Take of Perchloride of Mercury, Chloride of Ammonium, of each, ten grains; 
Distilled Water one pint [Imp. meas.]. Dissolve.” Br. 

This solution may be used as affording a convenient method of exhibiting corrosive 
sublimate. The dose is from half a fluidrachm to two fluidrachms (1-:9-7-5 C.c.). 


LIQUOR IODI COMPOSITUS. U.S. Compound Soiution of Iodine. 
[| Lugol’s Solution. | 
(LIQUOR I-0'DI COM-POs'I-TUS.) 

Liquor Iodinii Compositus, U. S. 1870; Liquor Iodi, 2r.; Solution of Iodine; Soluté 
foduré de Lugol, Fr.; Lugol’sche Jodlésung, G@. 

“Todine, jive parts [or half an ounce av.]; Iodide of Potassium, ten parts [or 
one ounce av.]; Distilled Water, eighty-five parts [or eight fluidounces and three 
fluidrachms], To make one hundred parts [or about nine fluidounces]. Dissolve 
the Iodine and Iodide of Potassium in the Distilled Water. Keep the Solution in 
well-stopped bottles.” U7. S. 

“Take of lodine twenty grains; Iodide of Potassium thirty grains; Distilled 
Water one fluidounce. Dissolve.” Br. 

In this solution iodine is dissolved in water with the assistance of iodide of potas- 
sium. Jodine dissolves sparingly in water, but freely in a solution of that salt. In 
using iodide of potassium to render iodine more soluble in water, the iodide is gener- 
ally taken in a quantity twice the weight of the iodine; and this is the proportion 
adopted in the U.S. formula. The preparation is a concentrated solution of iodine 
with iodide of potassium, and is intended to facilitate the administration of the com- 
bination in drops. The present formula differs in strength from that of 1870. The 
latter contained about 2-81 grains of iodine in a fluidrachm, whilst the present 
officinal solution has about 3°25 grains of iodine in the fluidrachm. In the Br. 
Pharmacopeeia a solution is directed having less iodine than the U.S. solution, and 
very much weaker in iodide of potassium ; the former having only twenty grains 
of iodine and thirty grains of iodide of potassium in the fluidounce, whilst the latter 
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has nearly twenty-six grains of iodine and sixty-two and a half grains of iodide of 
potassium in the fluidounce; the difference in the fluidounce of the two Pharmaco- 
poeias being too small to enter into the calculation. “12-66 Gm. of the solution, 
mixed with a little gelatinized starch, should require for complete decoloration, 50 
C.c. of the volumetric solution of hyposulphite of sodium.” U.S. The medicinal 
properties of the solution depend mainly on the free iodine contained in it, by which 
the dose must be regulated, and not by the iodide of potassium. According to Mr. 
Lloyd, of St. Bartholomew’s Hospital, London, it acts differently from iodide of 
potassium, which, when given alone, does not produce the same effects. In a case 
of constitutional syphilis under his care, the compound solution of iodine effected a 
rapid cure, after the iodide of potassium had been taken in large doses, for several 
mouths, without benefit. The dose is five minims (0°3 C.c.), containing about a 
quarter of a grain of iodine, three times a day, given in four tablespoonfuls of 
sweetened water, and gradually increased. The dilution should always be large, in 
order to favor the absorption of the medicine, and to avoid any irritation of the 
stomach. For children the dose to begin with is two minims (0:12 C.c.). 


LIQUOR LITHIA: EFFERVESCENS. Br. Lffervescing Solution 
of Lithia. Lithia Water. 
(LI/QUOR LITH'I-# EF-FER-VES!CENS.) 

Eau de Lithine, Fr.; Lithiumwasser, @. 

“Take of Carbonate of Lithia ten grains ; Water one pint [Imperial measure]. 
Mix in a suitable apparatus, and pass into it as much pure washed carbonic acid, ob- 
tained by the action of sulphuric acid on chalk, as can be introduced with a pressure 
of seven atmospheres. Keep the solution in bottles well closed, to prevent the escape 
of the compressed gas.” Br. 

This solution is clear and sparkling, has an agreeable acidulous taste, and, when 
evaporated, leaves a white solid residue of carbonate of lithium, in the proportion of 
five grains to half a pint (Imp. meas.), or about ten fluidounces. It isan appropriate 
method of administering carbonate of lithium ; as this salt, compared with other alka- 
line carbonates, is sparingly soluble in pure water, and is readily dissolved by car- 
bonic acid water. The quantity of carbonic acid is unnecessarily large ; the pressure 
of five atmospheres, as directed in the U. S. formula 1870 for carbonic acid water, 
being sufficient for all practical purposes. 

For the properties and uses of carbonate of lithium, see Lithit Carbonas. The 
dose of the solution is from five to ten fluidounces (148 to 296 (.c.). 


LIQUOR MAGNESIA CARBONATIS. Br. Solution of Carbonate 
of Magnesia. Fluid Magnesia. 
(LI'QUQR MAG-NE'SI-%@ CAR-BO-NATIS.) 

Eau magnésienne, Magnésie liquide, F.; Kohlensaure Magnesialdsung, G. 

“Take of Sulphate of Magnesia two ounces [avoirdupois] ; Carbonate of Soda two 
ounces and a half [avoird.]; Distilled Water a sufficiency. Dissolve the two salts 
separately, each, in half a pint [Imperial measure] of Water. Heat the Solution of 
Sulphate of Magnesia to the boiling point, then add to it the Solution of Carbonate 
of Soda, and boil them together till carbonic acid ceases to be evolved. Collect the 
precipitated carbonate of magnesia on a calico filter, and wash it with Distilled Water 
until what passes ceases to give a precipitate with chloride of barium. Mix the 
washed precipitate with a pint [Imp. meas.] of Distilled Water, and, putting them 
into a suitable apparatus, pass into it pure washed carbonic acid gas obtained by the 
action of sulphuric acid on chalk. Let the mixture remain in contact with excess 
of carbonic acid, retained there under pressure for about 24 hours, then filter the 
liquid to remove any undissolved carbonate of magnesia, and again pass carbonic acid 
gas into the filtered solution. Finally, keep the solution in a bottle securely closed, 
to prevent the escape of carbonic acid.” Br. 

The object of this process is to obtain a solution of carbonate of magnesium, by 
means of carbonic acid; the carbonate being insoluble in pure water. The first step 
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is to prepare a freshly precipitated hydrated carbonate of magnesium, which is more 
readily dissolved than the carbonate which has been kept for some time. As the car- 
bonate of magnesium of the Br. Pharmacopeeia consists of three mols. of the neutral 
carbonate and one of hydrate of magnesia with four mols. of water, it follows that, 
in its preparation from the two salts used in the process, a portion of carbonic acid 
escapes; and the boiling is directed to be continued until the escape of the gas 
ceases, so that the normal composition is insured, and a longer heat, which might 
affect the constitution of the carbonate so as to diminish its solubility, avoided. 
The precipitate is thoroughly washed, so as to remove every trace of sulphate of so- - 
dium, which is indicated by the non-action of the test of chloride of barium. The 
next step is to dissolve the precipitated carbonate in water impregnated with carbonic 
acid gas; and, as the solution even thus favored is slowly effected, the carbonate is 
directed to remain exposed to the action of carbonic acid gas, under pressure, for 
24 hours; and still the whole of the carbonate is not dissolved, and filtration is 
necessary. According to the Pharmacopeeia, the ‘solution contains about 13 grains 
of carbonate of magnesia ina fluidounce.” Were the results exactly in accordance 
with the proportion of sulphate of magnesium used, the quantity of carbonate dis- 
solved would be 40 grains to the fluidounce. On exposure to the air, some of the 
carbonic acid escapes, and a portion of the salt is deposited. Prof. Redwood pro- 
poses to remedy this by reducing the strength of the solution. (P. J. Tr., 2d ser.; 
xi. 397.) Indeed, it has been shown by Mr. ©. Muncy that the preparation as kept 
in the shops is usually much below the standard strength. 

This solution is but slightly effervescent, is clear, and is stated in the Br. Phar- 
macopeeia to be free from bitterness. Nevertheless its taste is disagreeable, much 
more so than that of the undissolved carbonate. ‘‘ A fluidounce of it, evaporated to ~ 
dryness, yields a white solid residue, which, after. being calcined, weighs not less 
than five grains.” This residue is insoluble in water, and answers to the tests for 
magnesia. The dose, as an antacid laxative, is one or two fluidounces (30 or 60 C.c.). 


LIQUOR MAGNESIT CITRATIS. U.S. Solution of Citrate of 
Magnesium. 
(LI/QUOR MAG-NBE'SI-I CI-TRA'TIS.) 

Liquor Magnesie Citratis, Br.; Liquor Magnesii Citrici; Limonade au Citrate de Mag- 
nésie, /r.; Fliissige Citronensaure Magnesia, 

“ Carbonate of Magnesium, two hundred grains; Citric Acid, four hundred 
grains ; Syrup of Citric Acid, twelve hundred grains [or two fluidounces]; Bicar- 
bonate of Potassium, in crystals, thirty grains ; Water, a sufficient quantity. Dis- 
solve the Citric Acid in two thousand grains [or four fluidounces] of Water, and, 
having added the Carbonate of Magnesium, stir until it is dissolved. Filter the 
solution into a strong bottle of the capacity of twelve fluidounces, containing the 
Syrup of Citric Acid. Then add enough Water, previously boiled and filtered, to 
nearly fill the bottle, drop in the Bicarbonate of Potassium, and immediately close 
the bottle with a cork, which must be secured with twine. Lastly, shake the mix- 
ture occasionally until the Bicarbonate of Potassium is dissolved.” U.S. 

“Take of Carbonate of Magnesia one hundred grains ; Citric Acid two hundred 
grains ; Syrup of Lemons one-half fluidounce [Imperial measure]; Bicarbonate 
of Potash, in crystals, forty grains; Water a sufficiency. Dissolve the Citric Acid 
in two ounces of the Water, and, having added the Carbonate of Magnesia, stir 
until it is dissolved. Filter the solution into a strong half-pint bottle, add the syrup 
and sufficient water to nearly fill the bottle, then introduce the Bicarbonate of Pot- 
ash, and immediately close the bottle with a cork which should be secured with 
string or wire. Afterwards, shake the bottle until the Bicarbonate of Potash has 
dissolved.” Br. 

This formula first appeared in the second edition of the U. S. Pharmacopceia of 
1850. The original formula was soon found to have defects. Four-fifths of the car- 
bonate was dissolved in the citric acid, and the solution filtered into a bottle contain- 
ing the syrup of citric acid; and then the reserved fifth, mixed with water, was 
added to the acid citrate, and the bottle tightly corked. The addition of the reserved 
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carbonate was intended to impregnate the preparation with carbonié acid by its solu- 
tion in the excess of citric acid. To effect the solution of this reserved carbonate 
required at least half an hour. But the chief objection to the formula, as originally 
framed, was that the citrate of magnesium, when the solution was kept for some 
days, crystallized out in the form of a white granular precipitate, which rendered 
the solution unfit for medical use. This precipitate was found by Prof. Procter to be 
Me,(C,H,0,), + 14H,0. This still occurs to some extent, although more slowly, and 
probably cannot be avoided except by a-very great reduction in the amount of mag- 
nesia.* The use of bicarbonate of potassium introduces citrate of potassium, but 
in too small a proportion to be of any consequence. It is somewhat more convenient 
to use calcined magnesia in place of the carbonate, and in one of the best processes 
that we have seen the two hundred grains of carbonate in the officinal formula are 
replaced by seventy-five grains of Jennings’s light calcined magnesia. We prefer 
a modification in the manipulation of the officinal process ; if instead of the solution 
being filtered into the bottles containing the syrup it is filtered into a separate vessel, 
and then the proper quantity poured very carefully down the inside of the bottle, 
so as not to disturb the heavy layer of syrup, and then the crystals of bicarbonate 
dropped in, very little loss of carbonic acid will ensue if the bottle is at once securely 
corked. When the bottle is dispensed, a vigorous shake at once liberates the carbonic 
acid, and the patient is sure to have the liquid in a highly effervescent condition. 

Properties. This officinal solution is founded on a preparation proposed by M. 
Rogé Delabarre, and improved by M. Rabourdin, of Paris. It is an aqueous solution 
of citrate of magnesium, containing an excess of citric acid, impregnated with car- 
bonie acid, and sweetened with syrup. When properly prepared, it is a clear liquid, 
having an agreeable taste like that of lemonade. Overlooking the excess of acid 
which it contains, the salt present is the tribasic citrate, in which the six atoms of 
hydrogen of two mols. of citric acid are replaced by three atoms of magnesium. 
Accordingly, it consists of two mols. of citric acid and three atoms of magnesium. 
It is advisable in preparing the solution to introduce the magnesia by small por- 
tions; as if too hastily added it disposes to the formation of the neutral citrate, 
which cannot afterwards be readily dissolved. (A. J. P., 1867, p. 1.) 

Dorvault makes a solid citrate of magnesium which is perfectly and readily soluble, 
by melting on a sand-bath 100 parts of crystallized citric acid in its water of erys- 
tallization, and thoroughly incorporating with it 29 parts of calcined magnesia. A 
pasty mixture is formed, which soon hardens, and may be pulverized for use. Citrate 
of magnesium, thus prepared, is soluble in twice its weight of water. When in satu- 
rated solution it soon precipitates as a nearly insoluble hydrate; but with eight or 
ten times its weight of water it forms a permanent solution. See the report on the 
solid citrate, made by HK. Parrish and A. Smith, to the Philadelphia College of 
Pharmacy. (A.J. P., 1852, p. 113.) See also M. EH. Robiquet’s paper on lemonades 
of citrate of magnesium (Journ. de Pharm., Avril, 1852, p. 295), and his formula 
for preparing a soluble citrate of magnesium. (A. J. P., July, 1855.) M. Simonin 
finds that an insoluble citrate of magnesium may be restored to solubility in boiling 
water by being thoroughly rubbed up with water so as to form a paste. The 
necessary trituration is abridged, if a little citric acid be added. (Ann. de Thérap., 
1857, p. 124.) 


* Extemporaneous Liquor Magnesii Citratis. The following formula has been proposed by Mr. J. C. 
Wharton as a means of always giving a customer a fresh solution of the citrate, which is substan- 
tially the same as that of the U.S. Pharmacopeia. Syrup No. 1. ‘Take of simple Syrup two pints; 
Spirit of Lemon sixty-four minims; Bicarbonate of Potassium six hundred and forty grains. Mix, 
and make solution, and keep ready for use. Syrup No. 2. Take of Calcined Magnesia eighty-eight 
grains; Citric Acid four hundred and eight grains; Distilled Water a sufficient quantity. Mix the 
Magnesia and Citrie Acid in a mortar and add one and a half fluidounces of Water. Stir with a 
poate and break up the lumps of acid if there be any. After solution is effected, add sufficient 

ater to make up the amount of one bottle nearly full, when mixed with two fluidounces of the 
Syrup No. 1. These two solutions are'to be kept separately. When Syrup of Citrate of Magnesium 
is called for, pour into the bottle Syrup No. 1 first, without touching the mouth or sides of the 
bottle; then pour in along the sides of the bottle Syrup No. 2, so as to avoid as far as possible mix- — 
ing them, cork and agitate.” 

{Solid Citrate of Magnesium, This salt as heretofore prepared, though soluble at first, is apt 
to become more or less insoluble, when kept, in consequence of molecular change. The following 


PART I. Liquor Morphize Hydrochloratis. 883 


Metatartrate of magnesium has been proposed, in the place of the citrate, by M. Lé- 
ger, who, however, states that as a purgative it is more powerful than the citrate, resem- 
bling the sulphate. On account of its pleasant taste it might, perhaps, be substituted 
for Epsom salts. M. Léger prepares metatartaric acid in the following manner. Into 
a porcelain capsule put a small amount of tartaric acid, and heat it, with occasional 
agitation, on a slow fire until it fuses; then add successively small portions of the 
acid, so as not to cool the mass, lest it solidify and burn. When the capsule is two- 
thirds full, cease putting more in, but continue the heat until the mass, at first 
puffed up and doughy, is completely melted into an amber-colored liquid. With- 
draw from the fire, and when sufficiently cooled form into pebbles, which must be 
kept in closely-stopped bottles on account of their being hygroscopic. ‘his acid is 
very soluble in water, and in this state greedily attacks the carbonate of magnesium, 
forming with it a salt which is permanent even when in solution. (Jowrn. de Pharm., 
xix. 226.) 

Medical Properties. This solution is a cooling cathartic, and operates mildly. 
It has come into extensive use in the United States, on account of the facility with 
which it may be taken, and its acceptability to the stomach. The dose as a full purge 
is the whole quantity directed in the formula, or twelve fluidounces; as a laxative, 
half that quantity or less. 


LIQUOR MORPHIA ACETATIS. Br. Solution of Acetate of 
Morphia. 
(LIQUOR MOR/PHI-# AC-E-TA'TIS.) 

Soluté d’Acétate de Morphine, Fr.; Essigsaure Morphinlésung, G@. 

“Take of Acetate of Morphia four grains; Diluted Acetic Acid eight minims ; — 
Rectified Spirit two fluidrachms [Imperial measure]; Distilled Water six fluid- 
drachms. Mix the Acid, the Spirit, and the Water, and dissolve the Acetate of 
Morphia in the mixture.” Br. 

Acetate of morphine often contains a little uncombined morphine, in consequence 
of the escape of a portion of the acid during its evaporation, and especially when 
this is pushed to dryness. Hence the addition of the diluted acetic acid, which at 
the same time neutralizes the alkaloid in excess, and enables the solution to be com- 
pletely effected. The spirit is added as a preservative. The dose is from 15 to 3 
minims (0-9 to 1:9 C.c.), equivalent to from one-eighth to one-quarter of a grain of 
the acetate, and about as many drops of laudanum as minims of the solution. 


LIQUOR MORPHLZ HYDROCHLORATIS. Lr. Solution of 
Hydrochlorate of Morphia. 
(LI/QUOR MOR/PHI-# HY-DRO-CHLO-RA’TIS.) 
Liquor Morphia Muriatis, Dub.; Solution of Muriate of Morphia; Soluté de Hydrochlorate 
de Morphine, F’r.; Salzsaure Morphinldsung, G. 


“Take of Hydrochlorate of Morphia four grains ; Dilute Hydrochloric Acid eight 


process, by M. de Letter, of Brussels, yields a salt which is said to retain its solubility indefinitely. 
Take of Citric Acid 20 parts, and of Carbonate of Magnesium 12 parts. Powder the acid finely, 
and mix it intimately with the carbonate, also in fine powder. Allow the mixture to stand, at the 
ordinary temperature, for four or five days, or until it ceases to manifest reaction when a little is 
thrown into water. During this time the powder slowly swells up, and gradually assumes the ap- 
pearance of a spongy mass. Dry this at 30° C. (86° F.), pulverize it, and keep the powder in 
closely-stopped vials.” According to M. de Letter, water, in a certain quantity, favors the forma- 
tion of an insoluble hydrate; and hence the success of his process, in which no other water is pres- 
ent than that which is solidified in the dry materials. (A. J. P., 1863, p. 312.) M. Hager has been 
unable to prepare a soluble salt by the process of M. de Letter. He considers citrate of magnesium 
as presenting itself in three forms: 1, erystallizable, soluble in from 80 to 90 parts of water, with 
the formula Mgs(CgH597)2 + 7H20; 2, amorphous, soluble in two parts of water ; and, 3, metamor- 
phous, soluble in 8 or 10 parts of water, with a strong tendency to crystallize. It is the erystal- 
line variety, presenting the form of microscopic needles, that occasions the difficulty; and its pro- 
duction should be avoided. M. Hager proceeds in the following manner. Rub 40 parts of citric 
acid and 25 of carbonate of magnesium, both in powder, with sufficient aleohol of *833 to makea thick 
mixture; and, having allowed this to stand for several days, at a medium temperature, dry it at a 
heat of 45° C. (113° F.). The product is the amorphous salt, soluble in 2°5 parts of water, in 
half an hour at 15°5° C. (60° F.), immediately at 30° C. (86° F.). Its solution, whether made 
with hot or cold water, retains its clearness after long standing. The salt is neutral, and contains 
about 13 mols. of water. To succeed certainly it is necessary that the carbonate of magnesium be 
free from dust and impurities. (/bid., 1864, p. 19.) 
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minims ; Rectified Spirit two fluidrachms ; Distilled Water six fluidrachms. Mix 
the Hydrochloric Acid, the Spirit, and the Water, and dissolve the Hydrochlorate 
of Morphia in the Mixture.”’ Br. 

The use of the alcohol is to prevent spontaneous decomposition, that of the acid 
probably to assist in the solution of the salt. The strength of this solution is four 
times that of the solution of sulphate of morphia, U. 8. 1870, one fluidounce of 
solution of hydrochlorate of morphine containing four grains, whilst one fluidounce 
of the former officinal solution of sulphate of morphine contained but one grain, of 
their respective salts. Besides these solutions, Magendie's solution, containing 16 
grains of sulphate of morphine in a fluidounce, is still used. It has been shown 
that the solutions gradually lose strength on keeping, owing to the growth of a con- 
fervoid plant, which lives at the expense of the morphine in the solution. It was 
for these reasons that the Committee of Revision dropped the solution of sulphate 
of morphine from the Pharmacopceia of 1880; preferring to have the physician 
order the quantity of salt that he desires for his patient, as a solution may be quickly 
made extemporaneously. The full dose of the British solution for an adult is from 
fifteen to thirty minims (0-9 to 1-9 C.c.) or drops, containing from an eighth to a 
quarter of a grain of the hydrochlorate, and about equivalent to as many drops of 
laudanum. 


LIQUOR PEPSINI. U.S. Solution of Pepsin. [Inquid Pepsin. ] 
(LIQUOR PEP’SI-NI.) 

Pepsine liquide, F.; Pepsin-Losung, G. 

“ Saccharated Pepsin, forty parts [or four hundred grains]; Hydrochloric Acid, 
twelve parts [or one hundred minims]; Glycerin, four hundred parts [or seven 
fluidounces]; Water, five hundred and forty-eight parts [or twelve fluidounces], 
To make one thousand parts [or about twenty fluidounces]. Dissolve the Saccha- 
rated Pepsin in the Water, previously mixed with the Hydrochloric Acid, add the 
Glycerin, let the mixture stand twenty-four hours, and filter.” U.S. 

This preparation originated with Prof. Emil Scheffer, of Louisville, Ky., who 
suggested a process (see A. J. P., 1870, p. 98), in which six pounds of the mucous 
membrane of hogs’ stomachs were macerated with four pounds of glycerin and four 
pints of water containing six ounces of hydrochloric acid for thirty-six hours. The 
mass was then strained, and macerated with fresh water and again strained, and 
the operation repeated until ten pints were obtained. This process was simplified 
after the publication of his formula for Saccharated Pepsin, and the present officinal 
preparation is based upon this later process. The officinal solution contains 4 per 
cent. of Saccharated Pepsin, whilst Scheffer’s original formula (A. J. P., 1871, p. 5) 
was weaker, containing but 1°6 per cent. 

Properties. This liquid is transparent, either colorless, or having a yellowisn 
color, and a sweetish, agreeable taste, which is slightly acidulous. ‘It should not | 
become mouldy, nor acquire a disagreeable, fetid odor, when kept for some time.” 
U.S. It should be freshly made, as it gradually loses its powers of digestion when 
long kept. 

Medical Properties. This preparation, if in good condition, undoubtedly has 
all the remedial virtues of pepsin, and should be used to the exclusion of all the 
elixirs. Wines and other non-officinal liquid preparations which flood the American 
market are in great part worthless. The dose is one-half to two fluidounces (15 
to 60 C.c.). 


LIQUOR PLUMBI SUBACETATIS. U.S., Br. Solution of Sub- 
acetate of Lead. 
(LIQUOR PLUM’BI SUB-AQ-E-TA’TIS.) 
“ An aqueous liquid containing in solution about 25 per cent. of Subacetate of 
Lead.” U.S. 


Liquor Plumbi Subacetici, P.G.; Acetum Plumbicum, Acetum Saturni, Plumbum Hydrico- 
Aceticum Solutum ; Goulard’s Extract ; Sous-acétate de Plomb liquide, Extrait de Goulard, Vinaigre 
de Plomb (de Saturne), Fr.; Bleiessig, G. 


“ Acetate of Lead, one hundred and seventy parts [or four ounces ay. and one 
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hundred and fifty grains] ; Oxide of Lead, one hundred and twenty parts [or three 
ounces ay. and thirty grains]; Distilled Water, a sufficient quantity, To make one 
thousand parts [or twenty fluidounces]. Dissolve the Acetate of Lead in eight hun- 
dred paris [or twenty fluidounces] of boiling, Distilled Water, in a glass or porcelain 
vessel. Then add the Oxide of Lead and boil for half an hour, occasionally adding 
enough hot, Distilled Water to make up the loss by evaporation. Remove the heat, 
allow the liquid to cool, and add enough Distilled Water, previously boiled and 
cooled, to make the product weigh one thousand parts [or measure twenty fluid- 
ounces]. Finally, filter the liquid in a well-covered funnel. Solution of Subacetate ~ 
of Lead should be kept in well-stopped bottles.” U.S. 

“Take of Acetate of Lead jive ounces [avoirdupois] ; Oxide of Lead, in powder, 
three ounces and a half [avoird.]; Distilled Water one pint [Imperial measure], or 
a sufficiency. Boil the Acetate of Lead and the Oxide of Lead in the Water for half 
an hour, constantly stirring; then filter, and, when the liquid is cold, add to it more 
Distilled Water, until the product measures twenty fluidounces. Keep the clear 
solution in stoppered bottles.” Br. The sp. gr. of the solution is 1-260. 

The officinal process does not differ essentially from that formerly officinal. The 
present solution has the sp. gr. 1:228, and is slightly weaker than that of 1870, 
whose sp. gr. was 1-267. Crystallized acetate of lead consists of one atom of lead 
2065, two acetic acid groups 118, and three molecules of water 54 — 3785. The 
formula is Pb(C,H,0,), + 3H,O. Litharge, as usually found in the shops, is an 
impure oxide of lead. When the solution of the former is boiled with the latter, a 
large quantity of the oxide is dissolved, and a subacetate of lead is formed which 
remains in solution. The precise composition of the subacetate varies with the 
proportion of acetate of lead and of litharge employed. Thus, starting with 3° 
molecules of normal acetate, Pb,(C,H,O,),, we may have Pb,O(C,H,O,), and 
Pb,O,(C,H,O,), formed successively. The latter of these oxyacetates is known as 
Goulard’s, and a mixture of the two constitutes the basis of the officinal solution. 
In executing the process, the litharge should be employed in very fine powder, and, 
according to Thenard, should be previously calcined in order to decompose the car- 
bonate of lead, which it always contains in greater or less proportion, and which is 
not dissolved by the solution of the acetate. 

In former editions of the London and Dublin Pharmacopeeias, a different process 
was directed, consisting in boiling litharge with distilled vinegar, the former being 
in much larger proportion than necessary to form the neutral acetate. A diacetate 
was thus produced ; but, as the vinegar was of uncertain strength, there was neces- 
sarily more or less inequality of strength in the preparation. This process, there- 
fore, has been abandoned. The solution prepared from litharge and distilled vinegar 
has a pale greenish straw color, owing to impurities in the vinegar. Made with 

common vinegar it is brown. | 
M. Nevning states that a solution of subacetate of lead more permanent than the 
officinal one may be prepared by simply allowing litharge to remain for twenty-four 
hours in a solution of acetate of lead, with occasional agitation. This preparation 
probably contains much less of the oxide of lead than does the officinal solution. 

Properties. The solution of subacetate of lead of the Pharmacopeeias is “a 
clear, colorless liquid, of a sweetish, astringent taste, and an alkaline reaction. Sp. 
gr. 1:228. When added to a solution of acacia, it produces a dense white pre- 
cipitate. In other respects it possesses the reactions of an aqueous solution of 
acetate of lead. (See Plumbi Acetas.) 13-7 Gm. of the solution should require for 
complete precipitation 25 C.c. of the volumetric solution of oxalic acid.” U.S. 
When concentrated by evaporation, it deposits on cooling crystalline plates, which, 
according to Dr. Barker, are flat, rhomboidal prisms, with dihedral summits.* It 
has an alkaline reaction, tinging the syrup of violets green, and reddening turmeric 

* Orystallized Subacetate of Lead. M.Jeannel prepares crystallized subacetate of lead in accord- 
ance with the following formula. Triturate six parts of neutral acetate of lead with two parts of 
pure litharge, and add one part of water. Heat in a porcelain capsule, stirring with a glass rod, 
until fusion, and finally ebullition, occur. After two or three minutes of boiling, filter through 


paper in a funnel heated by a sand-bath, Allow to cool and crystallize. (Journ. de Pharm., 4e sér., 
xi. 54.) 
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paper. One of its most striking properties is the extreme facility with which it is 
decomposed. Carbonic acid throws down a white precipitate of carbonate of lead ; 
and this happens by mere exposure to the air, or by mixture even with distilled 
water, if this has had an opportunity of absorbing carbonic acid from the atmosphere. 
It affords precipitates also with the alkalies, alkaline earths, and their carbonates, 
with sulphuric and hydrochloric acids free or combined, with hydrosulphuric acid 
and the sulphydrates, with the soluble iodides and chlorides, and, according to 
Thenard, with solutions of all the neutral salts. Solutions of gum, tannin, most 
vegetable coloring principles, and many animal substances, particularly albumen, pro- 
duce with it precipitates consisting of the substance added and oxide of lead. It should 
be kept in well-stopped bottles. It is known to contain a salt of acetic acid by emitting 
an acetous smell when treated with sulphuric acid; and a salt of lead, by yielding a 
white precipitate with an alkaline carbonate, a yellow one with iodide of potassium, 
and a black one with hydrosulphuric acid. It is distinguished from the solution of 
acetate of lead by being precipitated by gum arabic. Six fluidrachms (413°8 grains) 
of the Br. solution require for perfect precipitation 810 grain-measures of the volu- 
metric solution of oxalic acid. Br. 

Medical Properties and Uses. This solution is astringent and sedative, but is 
~ employed only as an external application. It is highly useful in inflammation arising 
from sprains, bruises, burns, blisters, ete., to which it is applied by means of linen 
cloths, which should be removed as fast as they become dry. It always, however, 
requires to be diluted. From four fluidrachms to a fluidounce (15 to 30 C.c.), 
added to a pint (472 Cc.) of distilled water, forms a solution sufficiently strong in 
ordinary cases of external inflammation. When applied to the skin denuded of the 
cuticle, the solution should be still weaker ; as constitutional effects might result from 
the absorption of the lead. Puralysis is said to have been produced by its local 
action; and a case of poisoning by its injection into the urethra for gonorrhcea is 
reported in the Dublin Journal of Med. Science, 1874, p. 150. The solution has 
the common name of Goulard's extract, derived from a surgeon of Montpellier by 
whom it was introduced into general notice, though previously employed. 

Off. Prep. Ceratum Plumbi Subacetatis, UZ. S.; Linimentum Plumbi Subacetatis, 
U.S.; Liquor Plumbi Subacetatis Dilutus; Unguentum Plumbi Subacetatis Com- 
positum, br. 


LIQUOR PLUMBI SUBACETATIS DILUTUS. U.S., Br. Diluted 
Solution of Subacetate of Lead. [| Lead-water.] 
(LI/QUOR PLUM’BI SUB-AQ-E-TA/TIS DI-LU/TUs.) 

Aqua Plumbi, P.G.; Eau de Saturne, Eau blanche, Fr.; Bleiwasser, Kiihlwasser, @. 

“Solution of Subacetate of Lead, three parts [or one fluidrachm]; Distilled Water, 
ninety-seven parts [or five fluidounces]; To-make one hundred parts [or about five — 
fluidounces]. Mix the Solution of Subacetate of Lead with the Distilled Water 
previously boiled and cooled. Keep the liquid in well-stopped bottles.” US. 

‘Take of Solution of Subacetate of Lead, Rectified Spirit, of each, two fluid- 
drachms ; Distilled Water nineteen fluidounces and a half. Mix, and filter through 
paper. Keep the clear solution in a stoppered bottle.” Br. 

This preparation is convenient ; as, in consequence of the subsidence of the carbo- 
nate of lead usually formed on the dilution of the strong solution, it enables the 
apothecary to furnish clear lead-water when it is called for. In our comments on the 
U.S. process of 1850, it was stated that the strength of our officinal preparation, 
though double what it formerly was, might be still further increased with propriety. 
In the edition of the U.S. Pharmacopeeia of 1870 the proportion was increased from 
two to three fluidrachms to the pint; and this proportion has been practically re- 
tained in the preparation now officinal. The direction to dilute the strong solution 
with distilled water previously boiled and cooled, is an improvement, as even the 
small amount of carbonic acid dissolved in distilled water usually made the lead- 
water opalescent. The Br. preparation, though stronger than the old one of the 
London College, is still feeble. The old French Codex directed two drachms of 
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the strong solution to a pound of distilled water, and an ounce of alechol of 22° 
Baumé, and thus formed the vegeto-mineral water of Goulard. The minute pro- 
portion of proof spirit in the British solution can have little effect. The preparation 
should be as much as possible excluded from the air. 


LIQUOR POTASSZE. U.S., Br. Solution of Potassa. 
(LI/QUOR POQ-TAS'S.) 


« An aqueous solution of Hydrate of Potassium [KHO; 56.—KQ,HO; 56], 
containing about 5 per cent. of the hydrate.’ U.S. 

Liquor Kali Caustici, P.G.; Kali Hydricum Solutum, Lixivium Causticum ; Solution of Potash; 
Potasse caustique liquide, Lessive caustique, Fr.; Aetzkalilauge, Kalilauge, @. 

“ Bicarbonate of Potassium, ninety parts [or two and a half ounces av.]; Lime, 
forty parts [or one ounce av.]; Distilled Water, a sufficient quantity. Dissolve the 
Bicarbonate of Potassium in four hundred parts [or ten fluidounces] of Distilled 
Water, heat the solution until effervescence ceases, and then raise it to boiling. Slake 
the Lime, make it into a smooth mixture with four hundred parts [or ten fluid- 
ounces] of Distilled Water, and heat it to boiling. Then gradually add the first 
liquid to the second and continue the boiling for ten minutes. Remove the heat, 
cover the vessel tightly, and, when the contents are cold, add enough Distilled Water 
to make the whole mixture weigh one thousand parts [or measure one and a half 
pints]. Lastly, strain it through linen, set the liquid aside until it is clear, and 
remove the clear solution by means of a siphon. 

“ Solution of Potassa may also be prepared in the following manner: Potassa, 
jifty-six parts [or one ounce av.]; Distilled Water, nine hundred and forty-four 
parts [or one pint], To make one thousand parts [or about oue pint]. Dissolve the — 
Potassa in the Distilled Water. The Potassa used in this process should be of the 
full strength directed by the Pharmacopceia (90 per cent.). Potassa of any other 
strength, however, may be used, if a proportionately larger or smaller quantity be 
taken, the proper amount for the above formula being ascertained, by dividing 5000 
by the percentage of absolute Potassa (hydrate of potassium) contained therein. 
Solution of Potassa should be kept in well-stopped bottles.” U.S. 

“Take of Carbonate of Potash one pound [avoirdupois]; Slaked Lime twelve 
ounces [avoird.]; Distilled Water one gallon [Imperial measure]. Dissolve the Car- 
bonate of Potash in the Water ; and, having heated the solution to the boiling pcint, 
in a clean iron vessel, gradually mix with it the Slaked Lime; and continue the 
ebullition for ten minutes with constant stirring. Then remove the vessel from the 
fire ; and, when by the subsidence of the insoluble matter the supernatant liquor has 
become perfectly clear, transfer it by means of a siphon to a green-glass bottle fur- 
nished with an air-tight stopper, and add distilled water, if necessary, to make it corre- 
spond with the tests of sp. gr. and neutralizing power. The sp. gr. is 1:058.” Br, 

The object of the first U. S. and of the British process is to separate carbonic acid. 
from the carbonate or bicarbonate of potassium, so as to obtain the alkali in a caustic 
state. This separation of the carbonic acid is effected by hydrate of lime; and the 
chemical changes which take place are most intelligibly explained by supposing the 
occurrence of a double decomposition. The lime of the hydrate of lime, by its supe- 
rior affinity, combines with the carbonic acid, and precipitates as carbonate of cal- 
cium; while the water of the hydrate of lime unites with the potassa and remains 
in solution as hydrate of potassa. K,CO,-+ Ca(HO), =2KHO- CaCO,. The 
proportion indicated by theory for this decomposition would be 69-2 of the dry car- 
bonate to 28 of lime, or one molecule of each ; but in practice it is found necessary 
to use an excess of lime. The bicarbonate is preferred in the U. 8. process, as 
affording a purer product, being itself free from the contaminations usually found 
in the carbonate; and the application of heat to the solution of the bicarbonate is 
to drive off a portion of the carbonic acid and thus bring the salt to the state of a 
carbonate. The proportion of water employed has a decided influence on the result. 
If the water be deficient in quantity, the decomposing power of the lime, on account 
of its sparing solubility, will be lessened ; and more of it will be required to complete 
the decomposition of the carbonate than if the solutions were more dilute, Straining 
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should not be used; as it causes a prolonged contact with the air, and risk of the 
absorption of carbonic acid, and is apt, moreover, to introduce organic matter from 
the strainer into the solution; it is best to allow the precipitate to subside in a 
closed vessel and then siphon off the clear solution. ‘The direction to keep the 
solution in green glass bottles is judicious; as white flint glass is slightly acted on, 
and sometimes contaminates the solution with lead.* 

As the solution of potassa is made by the manufacturing chemist in considerable 
quantities, the following details, of the best mode of conducting the process, may 
not be without their use. Dissolve one part of carbonate of potassium in from seven 
to twelve parts of water in a bright iron vessel, and decant the solution after it has 
become clear by standing. Boil the solution in an iron vessel, and, while it is boil- 
ing, add at intervals small quantities of slaked lime, reduced to a thin paste with 
water ; allowing the solution to boil a few minutes after each addition. One and a 
half parts of pure lime will be more than sufficient to decompose one part of the 
carbonate. When about half the hydrate of lime has been added, take out about a 
teaspoonful of the boiling solution, and, after dilution and filtration through paper, 
test it by adding it to some nitric acid, or by mixing it with an equal bulk of lime- 
water. If the solution has not been completely freed from carbonic acid, the first 
reagent will cause an effervescence, and the second a milky appearance; in either of 
which events the addition of the lime must be continued as before, until the above- 
mentioned tests give negative indications. In conducting the process, several ad- 
vantages are gained by keeping the solution constantly boiling. One is that the car- 
bonate of calcium formed is in this way rendered granular and heavy, and more 
disposed to subside ; another, that it prevents the precipitated carbonate from coa- 
lescing into a mass at the bottom of the vessel, an occurrence which causes the 
ebullition, when subsequently renewed, to take place imperfectly and by jerks; and 
a third, that any silica present is precipitated in combination with lime and potassa. 
The process here described is essentially the same with those introduced into the 
last editions of the Edinburgh and Dublin Pharmacopeeias. 

According to Prof. Wohler, solution of pure hydrate of potassa for analytical pur- 
poses may be conveniently obtained by exposing for half an hour to a moderate red 
heat, in a copper crucible, one part of pure nitre, and two or three parts of copper 
cut into small pieces. The resulting mass, consisting of hydrate of potassa and black 
oxide of copper, is treated with water, and the solution poured into a narrow cylin- 
drical vessel, where it is left until it gets perfectly clear by the deposition of the oxide 
of copper. It is then drawn off, and kept in well-stopped bottles. (Chem. Gaz., Nov. 
15, 1853, p. 429.) Graf and Riegel assert that hydrate of potassa, thus obtained, 
contains nitrate and nitrite of potassium; but Dr. A. Geuther found it perfectly 
pure, when the process was properly conducted. (Chem. Gaz., June 1, 1856.) A pure 
hydrate may also be obtained by the process of Dr. Mohr, of Coblentz, which con- 
sists in precipitating solution of sulphate of potassium with caustic baryta, obtained 
from the nitrate. ‘Thus procured, the alkali is entirely free from chlorine, silica, and 
sulphuric acid. (P. J. Tr., xvi. 310.) 

Properties. Solution of potassa is a “ clear, colorless liquid, odorless, having a very 
acrid and caustic taste, and a strongly alkaline reaction. Sp. gr. about 1:036. When 
dropped into a concentrated solution of tartaric acid, a white, crystalline precipitate, 
soluble in an excess of potassa, is produced (difference from solution of soda). A drop 
taken up by a platinum loop and held in a non-luminous flame, imparts to it a violet 
tint. When dropped into an acid, it should produce no effervescence, or, at most, only 
an escape of isolated bubbles (limit of carbonate). When neutralized by nitric acid, 
the solution should not yield more than a faint cloudiness with test-solution of car- 


* For remarks by Prof. Redwood, of London, in relation to the preparation of this Solution, and, 
for a process for which various advantages are claimed, the reader is referred to P. J. Tr., 1861, 
p- 450. The following are the outlines of the process. Into a stoppered bottle of green glass is 


introduced a mixture of Zviiss of slaked lime and three ntidn of eit of distilled water; and to 


this mixture is added, in small quantities at a time, a solution of Zviiss of carbonate of potassium 
in one Imperial pint of distilled water, the bottle being shaken for some minutes after each addi- 
tion. After the last addition, continue the shaking until a portion of the liquid filtered through 
ealico no longer gives out carbonic acid, upon adding an excess of hydrochloric acid. 


q 


PART I, Liquor Potasse. 889 


bonate of sodium (limit of alkaline earths), chloride of barium (sulphate), or nitrate 
of silver with a little nitric acid (chloride). The neutralized solution, when evapo- 
rated to dryness, should yield a residue which should dissolve in water without leav- 
ing more than asmall quantity of insoluble matter. ‘To neutralize 28 Gm. of Solution 
of Potassa should require 25 C.c. of the volumetric solution of oxalic acid.” U.S. 
1t acts rapidly on animal and vegetable substances, and, when rubbed between the 
fingers, produces a soapy feel, in consequence of a partial solution of the cuticle. It 
dissolves gum, resins, and extractive matter, and forms soap with oily and fatty 
bodies. The Br. solution is never pure, but contains either undecomposed carbon- ° 
ate, or free lime, in addition to minute portions of sulphate of potassium, chloride 
of potassium, silica, and alumina; impurities usually present in the carbonate of 
potassium used in their preparation. The U.S. solution, being obtained from the 
bicarbonate of potassium, is purer. Lead is detected by a black precipitate pro- 
duced by ammonium sulphydrate. When solution of potassa is used as a test 
for diabetic urine, it should be free from lead, the presence of which renders the 
test ambiguous. With platinic chloride it produces a yellow precipitate, showing 
that the alkali present is potassa. It is incompatible with acids, acidulous salts, 
and all metallic and earthy preparations held in solution by an acid; also with all 
ammoniacal salts, and with calomel, and corrosive sublimate. The two officinal 
solutions of potassa vary in strength; the U.S. solution having the sp. gr. 1:036 
and the Br. 1058. These solutions are very dilute; that of the U.S. Pharmaco- 
poeia, which is the weakest, containing only 5 per cent. of hydrate of potassa ; the 
percentage of the hydrate of potassa as stated in the Br. Pharmacopeeia is 5:84, or 
somewhat greater than the American. One fluidounce of the British solution (462:9 
grains) requires for neutralization 482 grain-measures of the volumetric solution of” 
oxalic acid. Br. On account of its strong attraction for carbonic acid, solution of 
potassa should be carefully preserved from contact with the air. In consideration 
of the change to which it is liable by keeping, it may usually be advantageously 
prepared extemporaneously, according to the second U.S. process, by dissolving the 
hydrate in water. 

Medical Properties and Uses. Solution of potassa is antacid, diuretic, and anti- 
lithic. It has been much employed in calculous complaints, under the impression 
that it has the property of dissolving urinary concretions in the kidneys and bladder; 
but experience has proved that the stone once formed cannot be removed by reme- 
dies internally administered ; and the most that the alkaline medicines can effect, is 
to correct that disposition to the superabundant secretion of uric acid, or the insolu- 
ble urates, upon which gravel and stone often depend. For this purpose, however, 
the carbonated alkalies are preferable to caustic potassa, as they are less apt to irri- 
tate the stomach, and to produce injurious effects when long continued. It has 
been proposed to dissolve calculi by injecting immediately into the bladder the solu- 
tion of potassa in a tepid state, and so much diluted that it can be held in the 
mouth; but this mode of employing it has not been found to answer in practice. 
This solution has also been highly recommended in lepra, psoriasis, and other cuta- 
neous affections, and is said to have proved peculiarly useful in scrofula; but in all 
these cases it probably acts simply by its antacid property, and is not superior to 
the carbonate of potassium or of sodium. Externally it has been used, in a diluted 
state, as a stimulant lotion in rachitis and arthritic swellings, and, concentrated, as 
an escharotic in the bite of rabid or venomous animals. The dose is from ten to 
thirty minims (0-6 to 1:9 C.c.), repeated two or three times a day, and gradually 
increased in cutaneous affections to one or two fluidrachms (3°75 to 7-5 C.c.); but 
the remedy should not be too long continued, as it is apt to debilitate the stomach. 
It may be given in sweetened water or some mucilaginous fluid. In dyspeptic 
cases it may be associated with the simple bitters. ,In excessive doses it irritates, 
inflames, or corrodes the stomach. ‘The antidotes are oils and milder acids, such as 
vinegar and lemon-juice, which operate by neutralizing the alkali, 

Of. Prep. Potassa Caustica, Br.; Potassii Bromidum, Br.; Potassii Iodidum, Br. 
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LIQUOR POTASSII ARSENITIS. U.S. Solution of Arsenite of 
Potassium. [Fowler’s Solution. ] 
(LIQUOR POQ-TAS/SI-I AR-SE-NI'TIS.) 

Liquor Arsenicalis, Br.; Arsenical Solution ; Liquor Kali Arsenicosi, P.G.; Solutio Arsenica- 
lis Fowleri, Kali Arsenicosum Solutum; Liqueur arsénicale de Fowler, F’r.; Fowler’sche Tropfen, @, 

‘“‘Argsenious Acid, in small pieces, one part [or thirty-seven grains] ; Bicarbonate 
of Potassium, one part [or thirty-seven grains]; Compound Tincture of Lavender, 
three parts [or two fluidrachms]; Distilled Water, a sufficient quantity, To make 
one hundred parts [or half a pint]. Boil the Arsenious Acid and Bicarbonate of 
Potassium in a glass vessel with ten parts [or six fluidrachms] of Distilled Water, 
until the Acid is completely dissolved. Then add the Compound Tincture of Laven- 
der, and enough Distilled Water to make the product weigh one hundred parts 
[or measure half a pint]. Lastly, set the mixture aside for eight days and then 
filter through paper.” U.S. 

_“ Take of Arsenious Acid, in powder, Carbonate of Potash, of each, eaghty grains ; 
Compound Tincture of Lavender five flwidrachms [Imperial measure]; Distilled 
Water a sufficiency. Place the Arsenious Acid and Carbonate of Potash in a flask 
with ten [fluidJounces of the Water, and apply heat until a clear solution is ob- 
tained. Allow this to cool. Then add the Compound Tincture of Lavender, and 
as much Distilled Water as will make the bulk one pint [Imp. meas.].” Br. The 
sp. gr. of this solution is 1-009. 

This preparation originated with the late Dr. Fowler, of Stafford, England, and 
was intended as a substitute for the celebrated remedy known under the name of 
“the tasteless ague drop.” The strength of the present officinal solution is some- 
what greater than that of the Fowler’s solution of U. 8. P. 1870; it now contains 
1 per cent. of arsenious acid in combination where the former solution contained 
but 0-87 per cent. It is an arsenite of potassium dissolved in water, and is formed 
by the combination of the arsenious acid with the potassium of the bicarbonate or 
carbonate, the carbonic acid being evolved. In the present U.S. process, the bi- 
carbonate has been substituted for the carbonate, because more readily obtained pure. 
Its molecular weight corresponds so nearly with that of arsenious acid that, practi- 
cally, the equal quantities directed will serve the purposes of the formula. Accord- 
ing to M. H. Buignet, ebullition disengages the carbonic acid slowly ; so that, after 
four hours’ boiling, the solution still retains about one-sixth of this acid. (Journ. 
de Pharm., 1856, p. 440.) The name by which the preparation is designated in 
the U. 8. Pharmacopceia is the more correct. The contact of arsenious acid with 
bicarbonate of potassium in the presence of a small quantity of boiling water gives 
rise to effervescence with decomposition of bicarbonate. It has, however, been 
denied that carbonate of potassium is decomposed by arsenious acid, which is sup- 
posed to be merely held by it in solution; and, in this view of the nature of the 
preparation, the British name of Arsenical Solution would be appropriate. The 
spirit of lavender is added to give it taste, and prevent its being mistaken for water. 
The U.S. preparation is somewhat stronger than the British, the former requiring 
4:63 grains of arsenious acid in a fluidounce, whilst the British has 4 grains in the 
imperial fluidounce. 

In making this preparation, care should be taken that the arsenious acid is pure. 
This object is best secured by selecting the acid in small pieces instead of the com- 
mercial powder, and powdering the lumps in a mortar. Sulphate of calcium is a 
common impurity in the powdered acid, and if present will remain undissolved, and 
cause the solution to be weaker than it should be. Another insoluble impurity in 
the powdered acid is arsenite of calcium, which is sometimes present to the amount 
of 25 per cent. (Buignet.) Hence, if the arsenious acid does not entirely dissolve, 
the solution must be rejected. 

Properties. Solution of arsenite of potassium is a transparent liquid, having the 
color, taste, and smell of the spirit of lavender. It has a strong alkaline reaction. 
It is decomposed by the usual reagents for arsenic, such as nitrate of silver, the salts - 
of copper, lime-water, and sulphuretted hydrogen; and is incompatible with the in- 
fusions and decoctions of cinchona. Before sulphuretted hydrogen will act, the so- 
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lution must be acidulated with some acid, as hydrochloric or acetic. “If 24-7 Gm. 
of the solution are boiled with 2 Gm. of bicarbonate of sodium, the liquid, when 
cold, diluted with 100 C.c. of water, and some gelatinized starch added, should 
require from 48°5 to 50 C.c. of the volumetric solution of iodine, before the blue 
color ceases to disappear on stirring (corresponding to 1 per cent. of arsenious acid 
of the required purity).” U. S. According to Dr. R. Fresenius, solutions of alkaline 
arsenites, by keeping, absorb oxygen from the air, and are in part converted into 
arseniates. Hence the propriety of keeping this solution in small bottles well filled. 
Mohr states that the alkaline reaction of the officinal solution delays the change, 

Medical Properties and Uses. This solution has the general action of the 
arsenical preparations on the animal economy, already described under the head of 
Arsenious Acid. Its liquid form makes it convenient. for exhibition and gradual 
increase ; and it is the preparation generally resorted to when arsenic is given inter- 
nally. It has been much employed in intermittent fever. In chorea it is almost a 
specific, and in nervous diseases of debility it is often very useful. In malarial 
affections and chorea, it should be administered in ascending doses until the puffi- 
ness about the eyes or disturbance of the bowels betrays the arsenical impression. 
Fowler’s solution is a very valuable remedy in various skin diseases, and has the 
great advantage over the solid preparations that the dose may be readily increased 
from day to day. One hundred minims of the solution contain very nearly one 
grain of arsenious acid. The average dose for an adult is five drops two or three 
times a day. Tor the peculiar effects upon the human organism, see Acidum 
Arseniosum. , 

Du/flos’s antidote to the poisonous effects of Fowler’s solution, and of the salts of 
the acids of arsenic generally, is ferric acetate with excess of base, made by dissolv- 
img freshly precipitated ferric hydrate in acetic acid to saturation, adding an equal 
quantity of the hydrate to the solution, and diluting the whole with water to the 
consistence of cream. 


LIQUOR POTASSIT CITRATIS. U.S. Solution of Citrate of 
Potassium. | 
(LI/QUOR PQ-TAS'SI-I CI-TRA/TIS.) 

Liquor Kali Citrici; Citrate de Potasse liquide, #’r.; Fliissiges Citronensaures Kali, @. 

“ Citric Acid, siz parts [or seven hundred and twenty grains]; Bicarbonate of 
Potassium, eight parts [or nine hundred and sixty grains]; Water, @ sufficient 
quantity. Dissolve the Citric Acid and the Bicarbonate of Potassium, each, in 
forty parts [or eleven fluidounces] of Water. Filter the solutions separately, and 
wash the filters with enough Water to obtain, in each case, fifty parts [or twelve 
fluidounces] of solution. Finally, mix the two solutions, and, when effervescence 
_ has ceased, transfer the liquid to a bottle.* This preparation should be freshly 
made, when wanted for use.” U.S. 

Solution of Citrate of Potassium must not be confounded with Mistura Potassit 
Citratis. U.S. The officinal solution is stronger than the mixture, and is more 
definite in composition ; lemon juice varies in strength, and consequently the amount 
of potassium citrate in the resulting mixture cannot be uniform. On the other hand, 
the mixture is much to be preferred, on account of its more agreeable taste. An im- 
provement has been made in the present officinal solution in directing the acid and 
alkaline salt to be dissolved separately, and the direction to dispense the preparation 
in a fresh condition will undoubtedly lead to the keeping of the filtered solutions, 
by the pharmacist, in separate bottles, and mixing in equal measures or weights 
when prescribed. The solutions keep well for a considerable length of time, and 
the greater convenience and saving of time and labor, besides the satisfaction of 
dispensing an effervescent solution, will be strong inducements to adopt this course. 

Properties. The U.S. Pharmacopeeia describes the solution as “a clear, color- 
less liquid, odorless, having a mildly saline taste, and a slightly acid reaction. Sp. 

* It will be found more convenient for the pharmacist to use the alternative formula here, and 


to keep each solution in a separate bottle, and mix equal measures of them when the solution of 
Citrate of Potassium is wanted. 
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gr. 1:059. The solution contains about 9 per cent. of citrate of potassium, with 
some free citric acid and carbonic acid gas. It responds to the reactions and tests of 
Citrate of Potassium. (See Potassii Citras.)” U.S. The solution is officinally de- 
scribed as containing an indefinite amount of carbonic acid gas: hence the specific 
gravity cannot be regarded as an accurate test of its strength. 


Medical Properties. See Mistwra Potassi Citratis. 


LIQUOR POTASSZD EFFERVESCENS. Br. Efervescing Solution 
of Potash. 


(LIQUOR PQ-TAS-SH HF-FER-VES'CENS.) 

Aqua Potasse Effervesccns; Potash Water; Eau alcaline gazeuse, Fr.; Alkalisches Mineral- 
wasser, @. 

“Take of Bicarbonate of Potash thirty grains ; Water one pint [Imperial meas- 
ure]. Dissolve the Bicarbonate of Potash in the Water and filter the solution ; 
then pass into it as much pure washed carbonic acid gas, obtained by the action of 
sulphuric acid on chalk, as can be introduced with a pressure of seven atmospheres. 
Keep the solution in bottles securely closed, to prevent the escape of the compressed 
gas.” Br. 

This is nothing more than a solution of bicarbonate of potassium in carbonic acid 
water, and, in the pharmacy of this country, is more conveniently prepared for ex- 
temporaneous use by introducing a solution of the bicarbonate, of a given strength, 
or even the salt itself, into a strong green-glass bottle, and filling the bottle with car- 
bonic acid water at the fountain. The proportion of the salt is far too small to the 
water for medical use. Little effect can be expected from bicarbonate of potassium 
as an antacid or antilithic, or even with a view to the alkalizing of the blood, in a 
dose less than thirty grains (1:95 Gm.) twice or thrice daily ; and 20 fluidounces of 
liquid is much too large to be taken at once, or even in two doses. We have fre- 
quently prescribed a solution containing a drachm (3:90 Gm.) of the bicarbonate in 
eight or ten fluidounces of carbonic acid water, to be given in two doses, with gener- 
ally a little ginger syrup to improve the flavor. The advantages of carbonic acid as 
a vehicle are that it renders the medicine less disagreeable to the taste and more 
acceptable to the stomach, while by its stimulant impression it obviates the debility 
of the digestive organs often consequent on the use of alkaline medicines. 


LIQUOR SOD. U.S., Br. Solution of Soda. 
(LI/QUOR SO/DZ.) 
“An aqueous solution of Hydrate of Sodium [NaHO; 40.—NaO,HO; 40], con- 


taining about 5 per cent. of the hydrate.” U.S. 


Liquor Natri Caustici, P.G.; Natrum Hydricum Solutum; Soude caustique liquide, /r.; Aetz- 
natronlauge, & 


“Carbonate of Sodium, one hundred and eighty parts [or five ounces av.]; Lime, 
sixty parts [or one and a half ounces av.]; Distilled Water, a sufficient quantity. 
Dissolve the Carbonate of Sodium in four hundred parts [or ten fluidounces] of 
boiling, Distilled Water. Slake the Lime and make it into a smooth mixture with 
four hundred parts [or ten fluidounces] of Distilled Water, and heat it to boiling. 
Then gradually add the first liquid to the second, and continue the boiling for ten 
minutes. Remove the heat, cover the vessel tightly, and, when the contents are 
cold, add enough Distilled Water to make the whole mixture weigh one thousand 
parts [or measure one and a half pints]. Lastly, strain it through linen, set the 
liquid aside until it is clear, and remove the clear solution, by means of a siphon. 

solution of Soda may also be prepared in the following manner: Soda, jifty-stx 
parts [or one ounce av.]; Distilled Water, nine hundred and forty-four parts [or one 
pint], To make one thousand parts [or about one pint]. Dissolve the Soda in the 
Distilled Water. The Soda used in this process should be of the full strength directed 


by the Pharmacopoeia (90 per cent.). Soda of any other strength, however, may be — 


used, if a proportionately larger or smaller quantity be taken, the proper amount for 
the above formula being ascertained by dividing 5000 by the percentage of absolute 
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Soda (hydrate of sodium) contained therein. Solution of Soda should be kept in 
well-stopped bottles.” U.S. 

The British Pharmacopoeia takes of Carbonate of Soda twenty-eight ounces [ avoir- 
dupois]; Slaked Lime twelve ounces [avoird.]; Distilled Water one gallon [Imperial - 
measure], and prepares the solution in the manner directed for Liquor Potassee. The 
sp. gr. of the British solution is 1-047; and the proportion of hydrated soda contained 
in it is 4:1 per cent. 

Solution of soda is prepared in the same way as solution of potassa. The officinat 
- solution is somewhat weaker than that officinal in 1870. By a double decomposition: 
between carbonate of sodium and hydrate of lime, there are formed hydrate of soda 
in solution, and carbonate of calcium which precipitates, Na,CO, -+ Ca2(HO) = 
2NaHO-+ CaCO,. In both the processes an excess of lime is used, which is 
necessary to insure a full decomposition of the carbonate. One fluidounce of the 
British solution (458 grains) requires for neutralization 470 grain-measures of the 
volumetric solution of oxalic acid, and contains 18°8 grains of the hydrated alkali. Br. 

Properties. Solution of soda, sometimes called solution of caustic soda, is “a 
clear, colorless liquid, odorless, having a very acrid and caustic taste, and a strongly 
alkaline reaction. Sp. gr. about 1:059. When dropped into a concentrated solu- 
tion of tartaric acid, no precipitate is produced (difference from solution cf potassa). 
A drop taken up by a platinum loop and held in a non-luminous flame, imparts to it an 
intense yellow color. When dropped into an acid, it should produce no effervescence, 
or, at most, only a slight escape of isolated bubbles (limit of carbonate). When neu- 
tralized by nitric acid, the solution should not yield more than a faint cloudiness with 
test-solution of carbonate of sodium (limit of alkaline earths), chloride of barium (sul- 
phate), or nitrate of silver with a little nitric acid (chloride). The neutralized solu- 
tion, when evaporated to dryness, should yield a residue which is dissolved by water 
without leaving more than a small quantity of insoluble matter. To neutralize 20 
Gm. of Solution of Soda should require 25 C.c. of the volumetric solution of oxalic 
acid.” U.S. Its properties and tests are the same as those of solution of potassa, with 
the exception that no precipitate is produced by platinic chloride or tartaric acid. 
The alkali dissolved must be viewed as sodium hydrate (Na.OH), of which two 
molecules are formed by the union of the oxide with water, according to the reac- 
tion: Na,O + H,O = (Na.OH),. 

Pharm. Uses. In preparing Antimonium Sulphuratum, Br.; Ferri Oxidum 
Magneticum, Br.; Ferri Peroxidum Humidum, Br.; Quiniz Sulphas, Br. 

Off. Prep. Soda Caustica, Br.; Sodee_Valerianas, Br. 


LIQUOR SODZ CHLORATE. U.S., Br. Solution of Chlorinated 
Soda. [Labarraque’s Solution. | 
(LI'QUOR SO/DH CHLO-RA'TA.) 


Liquor Sode Chlorinate, U. 8.1870; Liquor NatriChlorati, P.G.; Liquor Natri Hypochlorosi ; 
Chlorure de Soude liquide, Liqueur de Labarraque, /’r.; Bleichfliissigkeit, @. 


“Carbonate of Sodium, one hundred parts [or twenty-five ounces av.]; Chlori- 
nated Lime, eighty parts [or twenty ounces av.]; Water, a sufficient quantity, To make 
one thousand parts [or fourteen pints]. Mix the Chlorinated Lime intimately with 
four hundred parts | or five and a half pints] of Water in a tared vessel provided 
with a tightly fitting cover. Dissolve the Carbonate of Sodium in four hundred 
parts [or five and a half pints] of boiling Water, and immediately pour the latter 
solution into the former. Cover the vessel tightly, and, when the contents are 
cold, add enough Water to make them weigh one thousand parts [or measure 
fourteen pints]. Lastly, strain the mixture through muslin, allow the precipitate 
to subside, and remove the clear solution by means of a siphon. Keep the prod- 
uct in well-stopped bottles.” U.S. 

“Take of Carbonate of Soda twelve ounces [avoirdupois] ; Black Oxide of Manga- 
nese four ounces [avoird.]; Hydrochloric Acid fifteen fluidounces [Imperial measure] ; 
Distilled Water fwo pints [Imp. meas.]. Dissolve the Carbonate of Soda in thirty- . 
six [fluid]ounces of the Distilled Water and put the solution into a glass vessel. 
Mix the Oxide of Manganese and Hydrochloric Acid in a glass flask with a bent 
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tube, attached, by means of a cork, to its mouth, apply a gentle heat, and with a 
suitable arrangement of apparatus cause the gas which is evolved to pass first through 
a wash-bottle containing four [fluid]ounces of Water, and then into the solution of 
carbonate of soda, regulating the heat so that the gas shall be slowly but constantly 
introduced. When the disengagement of chlorine has ceased, transfer the solution 
in which it has been absorbed to a stoppered bottle, and keep it in a cool and dark 
place.” Br. The sp. gr. of this solution is 1-103. 

This solution was first brought into notice as a disinfecting agent by Labarraque, 
an apothecary of Paris. It was afterwards found to possess valuable therapeutic 
properties. The U.S. process is that of Payen, adopted in the French Codex of 1837. 
It consists in decomposing a solution of carbonate of sodium by one of chlorinated 
lime. Carbonate of calcium is precipitated and the chlorinated soda remains in solu- 
tion. The proportion employed gives an excess of carbonate of sodium, the presence 
of which renders the solution more permanent. The excess in the present officinal 
process is not so great as in that of the U.S. P. 1870, whilst the proportion of chlori- 
nated lime is greater in the present formula. The British process is that of Labar- 
raque. All the chlorine generated from the prescribed quantity of materials for 
forming that gas, is passed into the solution of carbonate of sodium; and, when the 
chlorine is limited to this quantity, no carbonic acid is disengaged. The chlorine is 
first passed through water to free it from hydrochloric acid, which, if suffered to 
come over, would convert the alkali into common salt. 

The bicarbonate of sodium is recommended instead of the carbonate, on account 
of the state of crystalline powder in which the carbonate of calcium is precipitated, 
rendering its separation from the supernatant solution very easy, while the precipitate 
produced by the carbonate of sodium is a kind of magma from which the liquor is 
not readily decanted. It is stated also that a little excess of the bicarbonate is useful 
in various ways. (Ann. de Thérap., 1866, p. 107.) 

Properties. ‘The U.S. solution is “a clear, pale greenish liquid, of a faint odor 
of chlorine, a disagreeable and alkaline taste, and an alkaline reaction. Sp. gr. 1-044, 
Addition of hydrochloric acid causes an effervescence of chlorine and carbonic acid 
gas. It rapidly decolorizes indigo, and produces a copious, light brown precipitate 
with solution of ferrous sulphate. 8:88 Gm. of the solution, when mixed with a 
solution of 2°6 Gm. of iodide of potassium in 200 C.c. of water, and afterward with 
18 Gm. of hydrochloric acid and a little gelatinized starch, should require, for 
complete decoloration, not less than 50 C.c. of the volumetric solution of hyposul- 
phite of sodium (corresponding to at least 2 per cent. of available chlorine).” U. S. 
The British solution is a colorless alkaline liquid, of an astringent taste, and a feeble 
smell of chlorine. With hydrochloric acid it effervesces, and evolves chlorine and 
carbonic acid, and forms a solution which is not precipitated by platinic chloride, 
thus showing the absence of potassa. It is not precipitated by oxalate of ammo- 
nium, showing that it contains no lime. “Seventy grains added to a solution of 
20 grains of iodide of potassium in four fluidounces of water, and acidulated with 
two fluidrachms of hydrochloric acid, require for the discharge of the brown color 
which the mixture assumes, 500 grain-measures of the volumetric solution of hypo- 
sulphite of soda.” (Br.) This test, like that of our own Pharmacopeeia, is intended 
to determine the chlorine strength of the solution. The hydrochloric acid liberates 
the chlorine, which then separates from the iodide of potassium an equivalent 
quantity of iodine, by which the solution is rendered brown; and, the iodine being 
converted into hydriodic acid by the hyposulphite of sodium, the solution again be- 
comes colorless. The quantity of the solution of the latter salt required to bleach 
the liquid measures the proportion of iodine, and this that of the chlorine which 
separates it. The color of turmeric is first rendered brown, and afterwards de- 
stroyed. When it is boiled, chlorine is not given off, nor is its bleaching property 
sensibly impaired; and when carefully evaporated, a mass of damp crystals is ob- 
tained, which, when redissolved in water, possesses the properties of the original 
liquid. Both solutions, when exposed to the air, absorb carbonic acid and slowly 
evolve chlorine. It is on this property of gradually evolving chlorine that their 
disinfecting power depends. 
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Nature and Composition. The chemical nature of these solutions is different. 
Assuming the chlorinated lime to be essentially hypochlorite of calcium with chlo- 
ride of calcium (see page 324), the U.S. solution, after decantation from the pre- 
cipitated carbonate of calcium, will contain hypochlorite of sodium with chloride of 
sodium ; Ca(OCl), + CaCl, + (Na,CO,), = (CaCO,), + 2NaOCl + 2NaCl. Be- 
sides these there will be present more or less carbonate of sodium, according as 
there happens to be in the chlorinated lime less or more chlorine to decompose it. 
In all cases, however, there will be an excess of carbonate of sodium; as the best 
chlorinated lime does not contain sufficient chlorine to effect its entire decomposi- . 
tion, in the proportion in which it is taken in the formula. The constitution of the 
British preparation is more complicated. As it is a peculiarity in its formation that 
no carbonic acid is evolved, it is necessary to assume the presence of all the carbonic 
acid of the carbonate of sodium; and hence it is considered to be a combination of 
hypochlorite of sodium, chloride of sodium, and bicarbonate of sodium. The British 
solution, though made on Labarraque’s plan, is considerably stronger than his prep- 
aration; for in the British process the carbonate is dissolved in about three times 
its weight of water, before the chlorine is transmitted; whereas Labarraque dis- 

solved it in four times its weight. 

Medical Properties and Uses, Solution of chlorinated soda is stimulant, anti- 
septic, and resolvent. Internally it has been employed in diseases termed putrid or 
malignant, as typhus fever, scarlatina maligna, etc. The conditions which have 
been considered to indicate the propriety of its use are great prostration of strength, 
fetid evacuations, and dry and furred tongue. It has also been given in dysentery 
accompanied with peculiarly fetid stools, in dyspepsia attended with putrid eructa- 
tions, and in glandular enlargements and chronic mucous discharges. Other com-. 
plaints in which it has been recommended, are secondary syphilis, scrofula, bilious 
disorders, and chronic diseases of the skin. In asphyxia from sulphuretted hydro- 
gen it forms, like chlorinated lime, an efficacious antidote. The dose is from thirty 
drops to a teaspoonful, given in a cupful of water or mild aqueous liquid, and re- 
peated every two or three hours. 

As a local remedy it is found useful in all affections attended with fetor, such as 
gangrenous, cancerous, scrofulous, and syphilitic ulcers, ulceration of the gums, car- 
buncle, ozzena, mortification, putrid sore throat, ptyalism, etc. In these cases it is 
applied as a gargle, wash, ingredient of poultices, or imbibed by lint. In fetid dis- 
charges from the vagina, uterus, and bladder, it has been employed with advantage 
as an injection, diluted with from fifteen to thirty parts of water for the vagina and 
uterus, and with sixty parts when the object is to wash out the bladder by means 
of a double canula. The solution of chlorinated soda has also been applied suc- 
cessfully to burns, and to cutaneous eruptions, particularly psoriasis, tinea capitis, sca- 
bies, and obstinate herpetic affections, and to allay itching and fetor in smallpox. In 
_ these cases it is diluted with from ten to thirty parts of water, the strength varying 
according to circumstances. For the cure of sore nipples, Dr. Chopin found nothing 
so successful as frequently repeated lotions with this solution. Glycerin is in many 
instances preferable as a diluent to water, as it tends to prevent irritation of the 
sound skin, and does not evaporate like water. 

Solution of chlorinated soda is a powerful disinfectant, better suited for disinfect- 
ing operations on a small scale than is chlorinated lime. In the chambers of the sick 
it is highly useful, if put in the vessels intended to receive the excretions. 


Of. Prep. Cataplasma Sodee Chlorate, Br. 


LIQUOR SODA EFFERVESCENS. Br. LEffervescing Solution of 
Soda. Soda Water. 
(LIQUOR SO/D# EF-FER-VES!CENS.) 

Aqua Sod Effervescens, Aqua Alkalina Effervescens ; Eau alealine gazeuse, F'r.; Sodawasser, @, 

This is prepared by the British Pharmacopeia from Bicarbonate of Sodium and 
Water, in the same manner precisely and with the same quantities as the “Hfferves- 
cing Solution of Potash;” and the remarks made upon that preparation are equally 
applicable to this. 
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LIQUOR SODIT ARSENIATIS. U.S., Br. Solution of Arseniate of 
Sodium. 
(LI/QUOR SO’DI-I AR-SE-NJ-A/TIS.) 
. Liquor Sode Arseniatis, Br.; Liqueur (Soluté) d’Arséniate de Soude, Fr.; Arsensaure Natron- 
dsung, 

‘“Arseniate of Sodium, deprived of its water of crystallization by a heat not ex- 
ceeding 149° C. (300° F.), one part for twenty-three grains]; Distilled Water, 
ninety-nine parts [or five fluidounces], ‘fo make one hundred parts [or about five 
fluidounces]. Dissolve the Arseniate of Sodium in the Distilled Water.” U.S. 

“Take of Arseniate of Soda (rendered anhydrous by a heat not exceeding 300°) 
four grains ; Distilled Water one fluidounce. Dissolve.” Br. 

This is simply an officinal form for the administration of arseniate of sodium. (See 
Sodii Arsenias.) The solution responds to the reactions and tests of Arseniate of 
Sodium. (See Sodit Arsenias.) The present officinal solution is somewhat stronger 
than that of the U.S. P. 1870. It now contains 1 per cent. of sodium arseniate, 
where formerly there was present but 0°87 per cent. The salt is directed to be dried, 
in order that the solution may be of a uniform strength ; as, from the mode in which 
the arseniate of sodium is ordered to be prepared, it is scarcely possible that it should 
always contain precisely the same quantity of water of crystallization. It is impor- 
tant in drying it to limit the heat to 300° F., lest a portion of the arsenic should be 
volatilized. The commencing dose is from three to five minims or drops (0°18 to 0:3 
C.c.), to be very cautiously increased if necessary. Its arsenical strength is about 
the same as that of the British solution of arsenite of potassa. 


LIQUOR SODII SILICATIS. U.S. Solution of Silicate of Sodium. 
(LI/QUOR 80'DI-I SIL-I-CA’TIS,) 

Silicate de Soude liquide, F’r.; Fliissiges Wasserglas, &. 

This is a new officinal solution. As it is not a preparation which can be conve- 
niently made by the pharmacist, no process is given. Under the head of Silicate 
of Sodium (Part II.) will be found the method of preparing and purifying it. 

“Solution of Silicate of Sodium should be kept in well-closed vessels.” WU. S. 

Froperties, ‘The Pharmacopoeia describes the solution as “ a semi-transparent, 
almost colorless, or yellowish, or pale greenish yellow, viscid liquid, odorless, having a 
sharp, saline and alkaline taste, and an alkaline reaction. The sp. gr. of the com- 
mercial Solution is between 1:300 and 1-400. A drop of the Solution, when held in 
a non-luminous flame, imparts to it an intense, yellow color. If a portion of the 
Solution, considerably diluted with water, be supersaturated with nitric acid, a gela- 
tinous or pulverulent, white precipitate of silicic hydrate will be produced. A 
small quantity should not produce any caustic effect when applied to the skin (abs. 
of an excessive amount of alkali).” ZS. 

Medical Properties. This solution is used solely by the surgeon in the prepa- 
ration of. mechanical dressings. 


LIQUOR STRYCHNIZE. Br. Solution of Strychnia. 


(LIQUOR STRY€H'NI-&.) 

Soluté de Strychnine, F’r.; Strychninldsung, G. 

“Take of Strychnia, in crystals, four grains ; Dilute Hydrochloric Acid siz minims; 
Rectified Spirit two fluidrachms ; Distilled Water six fluidrachms. Mix the Hydro- 
chloric Acid with four [fluid]drachms of the Water, and dissolve the Strychnia in 
the mixture by the aid of heat. Then add the Spirit and the remainder of the 
Water.” Br. 

This is in fact a solution of the hydrochlorate of strychnine. The spirit is added 
for its preservation. T'wo fluidrachms of it contain a grain of strychnine, and the 
commencing dose is from five to ten minims (0°3 to 0-6 C.c.), equal respectively to 
the twenty-fourth and the twelfth of a grain (0-0025 to 0-005 Gm.) of the alkaloid. 
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LIQUOR ZINCI CHLORIDI. U.S., Br. Solution of Chloride of Zine. 


(LI/QUOR ZIN'CL GHLO!RI-DI—zin'si. ) 

“ An aqueous solution of Chloride of Zine [ZnCl,; 185°7.—ZnCl; 67-85], con- 
taining about 50 per cent. of the salt.” US. 

Chlorure de Zinc liquide, Soluté de Burnett, F’r.; Fliissiges Chlorzink, @. 

“ Zine, granulated, two hundred and forty parts [or six and a quarter ounces av.]; 
Nitric Acid, twelve parts [or one hundred minims]; Precipitated Carbonate of Zine, 
twelve parts [or one hundred and thirty-six grains]; Hydrochloric Acid, Distilled 
Water, each, a sufficient quantity, 'To make one thousand parts [or one pint]. To 
the Zine, contained in a glass or porcelain vessel, add, gradually, enough Hydro- 
chloric Acid to dissolve it; then strain the solution, add the Nitric Acid, evaporate 
to dryness, and bring the dry mass to fusion. Let it cool, dissolve it in one hun- 
dred and fifty parts [or four and a half fluidounces] of Distilled Water, add the 
Precipitated Carbonate of Zinc, and agitate the mixture occasionally during twenty- 
four hours. Finally, filter through white filtering paper free from iron, and pass 
enough Distilled Water through the filter to make the solution weigh one thousand 

arts [or measure one pint].” U.S. 

“Take of Granulated Zine one pound [avoirdupois] ; Hydrochloric Acid forty-four 
fluidounces [Imperial measure]; Solution of Chlorine a sufficiency ; Carbonate of 
Zinc half an ounce [avoird.], or a sufficiency ; Distilled Water one pint [ Imp. meas. ]. 
Mix the Hydrochloric Acid and Water in a porcelain dish, add the Zine, and apply 
a gentle heat to promote the action until gas is no longer evolved. Boil for half an 
hour, supplying the water lost by evaporation, and allow the product to cool. Filter 
it into a bottle and add Solution of Chlorine by degrees, with frequent agitation, until 
the fluid acquires a permanent odor of chlorine. Add the Carbonate of Zinc in - 
small quantities at a time, and with renewed agitation, until a brown sediment ap- 
pears. Filter the liquid into a porcelain basin, and evaporate until it is reduced to 
the bulk of two pints [Imp. meas.].” Br. 

The chloride of zinc is made, in the usual way, by dissolving zinc in hydrochloric 
acid. The solution of chlorine in the British process and the nitric acid in the 
U. S. process are added in order that any iron present may be converted into ferric 
chloride, from which it is afterwards precipitated by the carbonate of zinc. In 
the Dublin process the former object was accomplished by the use of solution of 
chlorinated lime, the latter by chalk. This is a decided improvement; as the use 
of the chalk as a precipitant introduced into the preparation some chloride of cal- 
cium; while the carbonate of zinc adds to the chloride of zinc in solution. The 
preparation is completed by bringing it to a certain bulk by the addition of distilled 
water, and by filtration to separate the precipitated iron and any excess of the car- 
bonate. 

As procured by the U.S. P. process, solution of chloride of zine is “a clear, 
colorless liquid, odorless, having a very astringent, sweetish taste, and an acid re- 
action. Sp. gr. 1555. It responds to the reactions and tests of an aqueous solu- 
tion of Chloride of Zine. (See Zinci Chioridum.)” U.S. The British solution 
contains about 175 grains of zinc in the Jmperial fluidounce, and has the sp. gr. 
1:593. The American solution does not differ much, containing about 170 grains 
to the fluidounce [wine measure]. This solution is equivalent to Burnett's disin- 
fecting fluid noticed below. It is a powerful disinfectant, and, when applied, duly 
diluted with water, to cancerous and other offensive ulcers, destroys their fetor so 
long as the dressings are kept moist with it. The solution is recommended by M. 
Gaudriot in gonorrhcea in both sexes, as having remarkable remedial powers. For 
men he uses an injection, composed of from twenty-four to thirty-six drops in four 
fluidounces of water. A small quantity only is injected about an inch up the ure- 
thra, two or three times a day. For women he employs a vaginal suppository, formed 
of five drops of the solution, half a grain of sulphate of morphine, and three drachms 
of a paste consisting of a drachm and a half of starch, a drachm of mucilage of 
tragacanth, and half a drachm of sugar. The suppository is introduced every day, 
or every second day. : ; 

Burnett's disinfecting fluid, like the officinal solution, is an aqueous solution of 
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chloride of zinc. It contains 200 grains of zinc in each Imperial fluidounce, and 
has the sp. gr. 2. It is, therefore, considerably stronger than the Dublin solution. 
It is so called after Sir William Burnett, who introduced it into use, in 1840, as a 
powerful deodorizing and disinfecting agent in neutralizing noxious effluvia, and in 
arresting animal and vegetable decomposition. Diluted with water it forms Sir 
William's patent preservative against the dry rot. The concurrent testimony of a 
number of observers shows that it acts as an excellent disinfectant for ships, hospitals, 
dissecting rooms, water-closets, privies, etc. Injected into the blood-vessels, it pre- 
serves bodies for dissection, without impairing their texture, and is said not to in- 
jure the knives employed; but the accuracy of the latter statement is doubtful. 
The advantage is claimed for it, that, while it destroys putrid odors, it has no smell 
of its own. For preserving anatomical subjects, one part of the disinfecting fluid 
to eighteen of water will form a solution of the proper strength. For disinfecting 
operations on a large scale, a pint may be mixed with four gallons of water. 


LITHII BENZOAS. U.S. Benzoate of Lithium. 

Li C; Hs O23 128. (LITH'I-I BEN!ZQ-AS.) LiO, Ci4 Hs 03; 128, 

Benzoate de Lithium, Fr.; Benzoésaures Lithon, CG. 

This is a new officinal salt of lithium. It is made by decomposing lithium car- 
bonate with benzoic acid. EH. B. Shuttleworth (A. J. P., 1875) deviates from the 
usual method of first making a hot solution of benzoic acid and then adding car- 
bonate until effervescence ceases, by reversing the order. One ounce (av.) of lithium 
carbonate is put in a capsule with nine fluidounces of water, the mixture is heated, 
and three and a quarter ounces (av.) of benzoic acid in small portions added, until 
the carbonate is all decomposed and effervescence ceases, the solution is filtered and 
evaporated to dryness, or crystallized if desired. The yield is three and a half 
ounces. The advantage of this process is a saving in time and labor in evaporating, 
Li,CO, + 2HC,H,O, = 2LiC,H,O, + H,O + CO,. No process is given in the 
Pharmacopeeia. ‘The officinal description is as follows. 

Properties. ‘A white powder, or small, shining scales, permanent in the air, 
odorless, or having a faint benzoin-like odor; of a cooling and sweetish taste, and a 
faintly acid reaction. Soluble in 4 parts of water and in 12 parts of alcohol at 15° C. 
(59° F.); in 2°5 parts of boiling water, and in 10 parts of boiling aleohol. When 
heated, the salt fuses; at a higher temperature it chars, emits inflammable vapors 
having a benzoin-like odor, and finally leaves a black residue of an alkaline reaction, 
and imparting a crimson color to a non-luminous flame. On mixing the aqueous 
solution with a dilute solution of ferric sulphate, a flesh-colored precipitate is pro- 
duced. Ifthe benzoic acid be separated from the salt by precipitation with diluted 
nitric acid, and thoroughly washed, it should respond to the tests of purity men- 
tioned under Acidum Benzoicum. On dissolving the residue, left on ignition, in 
diluted hydrochloric acid, and evaporating the filtered solution to dryness, 1 part of 
the residue should be completely soluble in 3 parts of absolute alcohol, which, when 
ignited, should burn with a crimson flame, and the addition of an equal volume of 
stronger ether to the alcoholic solution should produce no precipitate (salts of alka- 
lies). On dissolving another portion of the residue in a small quantity of water, the 
solution should produce no precipitate with test-solution of oxalate of ammonium 
(salts of alkaline earths). The aqueous solution should remain unaffected by hydro- 
sulphuric acid or sulphide of ammonium (abs. of metals).” U.S. | 

Medical Properties. The benzoate of lithium has been highly commended as 
a remedy against gout (Hdin. Med. Journ., Jan. 1875), and has been used to some 
extent ; there is, however, no sufficient reason for supposing that it is superior to, or 
even as good as, the citrate or carbonate of the base. It may be given in doses of 
fifteen to thirty grains (1 to 1:95 Gm.) in aromatized water. 


LITHIIT BROMIDUM. U.S. Bromide of Lithium. 
Li Br3 86°8. (LITH'I-I BRO-MI’DUM.) Li Br; 86°8. 
Bromure de Lithium, Fr.; Bromlithium, G. 
This salt is officinal for the first time. Yvon prepares bromide of lithium by 
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mixing 37 parts of carbonate of lithium, 200 parts of distilled water, and 80 parts 
of bromine, and passing a current of sulphuretted hydrogen through the mixture 
until the color of bromine has disappeared. A slight heat is then applied to drive 
off excess of sulphuretted hydrogen and to agglutinate the sulphur. After filtration, 
the liquor is concentrated and finally crystallized by desiccating it under a bell glass, 
over sulphuric acid. It may also be obtained by double decomposition. Sulphate 
of lithium is first formed by treating 37 parts of carbonate of lithium with 49 parts 
of monohydrated sulphuric acid, diluted with its own volume of water. Then 119 
parts of potassium bromide are dissolved in the smallest possible quantity of water. 
When the two solutions are mixed, an abundant precipitate of potassium sulphate 
is produced on the addition of a little alcohol. The whole is evaporated to dryness, 
the operation finished on a water-bath, and the residue is treated with alcohol which 
removes only bromide of lithium and deposits it again on evaporation. The bromide 
may then be crystallized from water or kept in solution of known strength.* (P. 
J. Tr., Sept. 18, 1876.) No process is given in the Pharmacopeia. ‘“ Bromide 
of Lithium should be kept in well-stopped bottles.” U.S. 

Properties. “‘ A white, granular salt, very deliquescent, odorless, having a very 
sharp, somewhat bitter taste, and a neutral reaction. Very soluble in water and 
alcohol. At a low red heat the salt fuses, and at a higher heat it is slowly volatil- 
ized. A fragment of the salt imparts a crimson color to a non-luminous flame. If 
disulphide of carbon be poured into a solution of the salt, then chlorine water added 
drop by drop, and the whole agitated, the disulphide will acquire a yellow or yellow- 
ish brown color without a violet tint. One part of the salt should be completely 
soluble in 3 parts of absolute alcohol, and the addition of an equal volume of stronger . 
ether to the alcoholic solution should produce no precipitate (salts of alkalies). 
On dissolving a portion of the salt in a small quantity of water, the solution should 
produce no precipitate with test-solution of oxalate of ammonium (salts of alkaline 
earths). The aqueous solution should remain unaffected by hydrosulphuric acid or 
sulphide of ammonium (abs. of metals).” U.S. 

Medical Properties. The bromide of lithium was first brought into notice as a 
remedy by Dr. S. Weir Mitchell, who asserts that its action differs from that of the 
other bromides only in being more hypnotic. It has been used to some extent 
clinically, but has not been sufficiently studied to enable us to form a decided 
opinion as to its exact influence upon the human organism. It should be given in 
dilute aromatized solution, in doses of fifteen to thirty grains (1 to 1:95 Gm.). 
Each drachm of it contains 55 grains of bromine, and it therefore exceeds in bro- 
mine strength the bromide of potassium. 


LITHII CARBONAS. U.8., Br. Carbonate of Lithium, 

Li, CO35 74. (LITH’J-I CAR-BO'NAS.) LiO, COg;, 37. 

Lithize Carbonas, Br.; Lithium Carbonicum, P.G.; Carbonas Lithicus; Carbonate of Lithia, 
E.; Carbonate de Lithine, Carbonate lithique, Fr.; Kohlensaures Lithon, @. 

This salt was for the first time made officinal in the U.S. Pharmacopeeia of 1860, 
and was placed in the Materia Medica list, as an article to be obtained from the 
manufacturer. The alkali ithia, so far as has yet been ascertained, is rare in nature ; 
for, though extensively diffused, it exists but in very small proportion, except in a 
few scarce minerals. It was discovered by Arfvedson in 1817, in certain minerals 
from the iron-mines of Uti, as petalite, triphane, and a variety of tourmaline. 
(Berzelius.) It has since been found in other minerals, as epidolite, spodumene, 
amblygonite, etc., and in numerous mineral waters, as those of Carlsbad, Pyrmont, 
Kissingen, Kreuznach, Aix-la-Chapelle, Vichy, etc., in Europe, and the Gettysburg 


* Todide of Lithium (Lil; 133°6) may be prepared by taking of iodine 127 parts, iron, in filings, 
35 parts, lithium carbonate 38 parts, distilled water 300 parts. Prepare a solution of iodide of 
iron, using the whole of the distilled water, filter, add the carbonate of lithium to the still 
warm liquid, and heat gently to promote complete decomposition. The liquid must be slightly 
alkaline. Filter, wash the precipitated carbonate of iron, add the washings to the filtrate, eva- 
porate the latter, pour it out to cool and harden, and immediately transfer it into well-dried, glass- 
stoppered vials. It forms a white salt very soluble in water and alcohol. One gramme of it is 
entirely precipitated by 1°27 Gm, of silver nitrate. (1. R., July, 1877.) 
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spring in the United States, in which it exists generally as a carbonate or bicar. 
bonate. By spectrum analysis, it has been detected in the waters of the Atlantic 
and the Thames, the ashes of plants grown on a granite soil, and even in milk and 
human blood. In the mother-waters of tartaric acid, in the factories, it has been 
found in a proportion to justify extraction. It was at one time largely obtained from 
a phosphatic triphyline, found in Bavaria, in which it existed as a phosphate; but 
this source is said to have been exhausted. 

There are several methods of extracting lithia from the minerals containing it, an 
account of which may be seen in Jtoscoe and Schorlemmer, vol. ii., Part L., p. 158. 
They contain the alkali in various proportions, from 3°6 per cent. in lepidolite to 11 
per cent. in amblygonite. Carbonate of lithium is prepared from lepidolite in the 
following manner. 10 parts of finely powdered lepidolite, 10 parts of barium car- 
bonate, 5 parts of barium sulphate, and 3 parts of potassium sulphate are fused at 
a very high temperature in a wind furnace. The heavy silicate and sulphate of 
barium sink to the bottom, and a layer of the sulphates of potassium and lithium is 
found at the top of the fused mass. These can be extracted by simple lixiviation, 
and then the carbonate prepared by double decomposition with ammonium carbonate. 

Lithia, Li,O, is the oxide of the metal lithium, and ranks in chemical properties 
with the fixed alkalies. In the form of hydrate, LiOH, it is white and translucent ; 
does not deliquesce in the air, but absorbs carbonic acid, and becomes opaque; is 
fusible below ignition, but not volatilizable at a white heat; is soluble in water, but 
less so than potassa or soda ; is sparingly soluble in alcohol; and in solution has an 
acrid alkaline taste, caustic properties, and a strong alkaline reaction. The salts of 
lithium are generally freely soluble, with the exception of the neutral carbonate and 
phosphate, the latter of which is nearly insoluble. Lithiwm, which was first ob- 
tained by Bunsen and Matthiessen, in 1855, is silver-white, brilliant, softer than 
lead, ductile, capable of welding, and the lightest known solid. Its sp. gr. is 0-594, 
melting point 180° C. (356° F.), atomic weight 7, and symbol Li. 

Carbonate of lithium may be prepared directly from one of the lithia minerals, 
in the manner already described, or from sulphate or chloride of lithium in coneen- 
trated solution by adding carbonate of ammonium. The precipitated salt should be 
washed with alcohol and dried. 

Properties. It is “a light, white powder, permanent in the air, odorless, having 
an alkaline taste, and an alkaline reaction. Soluble in 130 parts of water at 15° C. 
(59° F.), and in about the same proportion of boiling water; insoluble in alcohol. 
On heating a small quantity of the salt on a platinum loop in a non-luminous flame, it 
fuses to a clear, transparent bead, imparting a crimson color to the flame. The salt 
is soluble in acids with copious effervescence. If a solution of the salt in diluted 
hydrochloric acid be evaporated to dryness, the residue should respond to the tests 
of purity mentioned, for the corresponding residue, under Lithii Benzoas.” U.S. 
Its aqueous solution has an alkaline reaction. In the British Pharmacopeia, the 
following test is given. ‘Ten grains, neutralized with sulphuric acid, and heated | 
to redness, leave 14°86 grains of dry sulphate, which, when dissolved in distilled 
water, yields no precipitate with oxalate of ammonia or lime-water.” * 

Medical Properties and Uses. Carbonate of lithium has the ordinary remedial 
properties of the alkaline carbonates, over which, however, it possesses advantages, 
under certain circumstances, which render it a valuable addition to the Materia 
Medica. In the year 1843, Mr. Alexander Ure, of London, called attention to 
the extraordinary solvent power of a solution of lithia over uric acid, with which, 
unlike the other alkalies, it forms a very soluble salt, and suggested its injection 
into the bladder, for the solution or disintegration of uric acid calculi. In 1857, 
Dr. Garrod, of London, gave it internally in cases of gout and gouty diathesis 
in reference to the same property, as well as in consideration of its low combining 
number, and consequent extraordinary neutralizing power. From these properties, — 


* Effervescing Carbonate of Lithium, Take of Citric Acid 40 parts, Bicarbonate of Sodium 50 parts, 
and Carbonate of Lithium 10 parts. Powder and mix well, then introduce into a wide flat-bottomed 
dish, and heat to about 100° C. (212° F.), stirring constantly until the powder becomes granular. 
Separate the granules of uniform size by means of appropriate sieves, and preserve them in well- 
stopped bottles. 
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it is admirably adapted to cases in which it is desirable to eliminate uric acid from 
the system, and especially to cases of gout, in which there is a strong indication to 
prevent the formation of insoluble salts of uric acid, and their deposition in the 
bladder, kidneys, or joints, and to favor the solution of such salts when already formed, 
as in the chalky deposits in the joints and ligamentous tissues of gouty patients, 
consisting chiefly of urate of sodium. Dr. Garrod has, moreover, found the car- 
bonate of lithium, in dilute solution, not only to exceed the other alkalies in ren- 
dering the urine neutral or alkaline, but also to act powerfully as a diuretic, probably 
more so than the corresponding salts of potassa and soda. (Med. Times and Giaz., 
March, 1864, p. 303.) The dose of carbonate of lithium is from five to fifteen 
grains (0°52 to 1: Gm.), and is most advantageously given in carbonic acid water. 


Of. Prep. Liquor Lithize Effervescens, Br.; Lithize Citras, Br. 
LITHIL CITRAS. U.8., Br. Citrate of Lithium. 


Lis Ce Hs O73 210. (LITH'I-I CI'/TRAS,) 3Li0, Ci2 Hs O11; 210. 

Lithie Citras, Br.; Lithium Citricum; Citrate of Lithia, Z.; Citrate de Lithine, F.; Citronen- 
saures Lithium, G 

“Take of Carbonate of Lithia fifty grains; Citrie Acid, in crystals, ninety grains ; 
Warm Distilled Water one fluidounce. Dissolve the Citric Acid in the Water, and 
add the Carbonate of Lithia, in successive portions, applying heat until effervescence 
ceases, and a perfect solution is obtained. Evaporate by a steam or sand-bath till 
water ceases to escape, and the residue is converted into a viscid liquid. This should 
be dried in an oven or air-chamber at the temperature of about 240°, then rapidly 
pulverized, and enclosed in a stoppered bottle.’ Lr. No process is given in the 
U.S. P. 1880 for this salt. 

To saturate the 50 grains of carbonate of lithium directed by the British Phar- 
macopeeia, 90:54 grains of the crystallized acid will be required; so that there is a 
slight deficiency on the part of the acid; whereas it should be in slight excess, and, 
according to Mr. Squire, 100 grains of the acid should be used instead of 90 grains. | 
(See also P. J. Zr., Sept. 11, 1875.) This proportion was employed in the U.S. 
Pharmacopeia process of 1870. See foot-note.* ‘ Citrate of Lithium should be 
kept in well-stopped bottles.” 7 S. 

Properties. Citrate of Lithium is in the form of a white powder, “ deliquescent 
on exposure to air, odorless, having a slightly cooling, faintly alkaline taste, and 
a neutral reaction. Soluble in 5:5 parts of water at 15° C. (59° F.), and in 2:5 
parts of boiling water; only slightly soluble in alcohol. When exposed to a red 
heat, the salt chars, emits inflammable vapors, and finally leaves a black residue 
having an alkaline reaction, which imparts a crimson color to a non-luminous flame. 
The aqueous solution of the salt, mixed with test-solution of chloride of calcium, 
deposits a white precipitate on boiling. On dissolving the residue, left on ignition, 
in diluted hydrochloric acid, and evaporating the filtered solution to dryness, the 
residue should respond to the tests of purity mentioned, for the corresponding resi- 
due, under Lithii Benzoas.” U.S. That the salt is a citrate will be shown by its 
solution becoming turbid when boiled with lime-water, but clear again on cooling. 
(Brande and Taylor.) “Twenty grains of it, burned at a low red heat, with free 
access of air, leave 10-6 grains of white residue.” Br. In other words, 20 grains of 
the salt yield 10-6 grains of carbonate of lithium; for all the acid with its carbon 
must be consumed in the process. 

Medical Properties and Uses. ‘These are essentially the same as those of the 
carbonate, as the citric acid is burnt up in the system and a carbonate of lithium 
formed, which is finally eliminated by the kidneys. While thus acting like the car- 
bonate, it has the advantages over that salt of having a less disagreeable taste, and 
of being less disposed to irritate the stomach ; the same advantages that, in many 

* “Take of Carbonate of Lithium one hundred grains; Citrie Acid, in erystals, two hundred 
grains; Distilled Water two fluidounces. Dissolve the Citric Acid in the water gently heated, and 
to the solution, gradually add the Carbonate of Lithium until perfectly dissolved, heating the solu- 
tion so long as effervescence is produced. Evaporate, by means of a steam or sand-bath, to a vis- 


cid consistence, dry the residue in an oven, at a temperature of about 240°, then rapidly pulverize 
it, and preserve the powder in a well-stopped bottle.” U.S. 1870. 
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instances, the citrate of potassium has over the carbonate of that alkali. The dose 
is from ten to thirty grains (0°65 to 1:95 Gm.). 


LITHIT SALICYLAS. U.S. Salicylate of Lithium. 

2LiC; H; O03. H,O3; 306. (LITH’I-I SAL-I-CY’/LAS.) LiO, HO, Cy H4 04. HO. 153. 

No process is given in the Pharmacopeeia for this new officinal. It may be pre- 
pared by adding to a mixture of eleven parts of salicylic acid and three parts of 
lithium carbonate twenty-five parts of water, and heating until effervescence ceases, 
filtering and evaporating. It may be obtained in crystals, and “ should be kept in 
well-stopped bottles.” U.S. 

Properties. “A white powder, deliquescent on exposure to air, odorless, or 
nearly so, having a sweetish taste, and a faintly acid reaction. Very soluble in 
water and in aleohol. When strongly heated the salt chars, emits inflammable vapors, 
and finally leaves a black residue having an alkaline reaction, and imparting a 
crimson color to a non-luminous flame. On supersaturating the dilute aqueous 
solution with hydrochloric acid, a bulky, white precipitate is obtained, which is 
soluble in boiling water, from which it crystallizes on cooling; also soluble in ether; 
and producing an intense violet color with ferric salts. The aqueous solution should 
be colorless and should not effervesce on the addition of an acid (abs. of carbonate). 
When agitated with 15 parts of concentrated sulphuric acid, the salt should not 
impart any color to the acid within fifteen minutes (abs. of foreign organic matters). 
On dissolving the residue, left on ignition, in diluted hydrochloric acid, and evapo- 
rating the filtered solution to dryness, the residue should respond to the tests of 
purity mentioned, for the corresponding residue, under Lithit Benzoas.” U.S. 

Medical Properties. This salt has probably been introduced into the Pharma- 
copoela as a remedy in gout and rheumatism, as uniting the virtues of salicylic acid 
and lithia. It will probably be found efficient, and has the great advantage over 
salicylic acid of being freely soluble in water and much less irritant to the stomach. 
Kvery drachm of it contains about 57-25 grains of salicylic acid and 2°75 grains 
of lithium. The dose is from twenty to forty grains (1:3 to 2°6 Gm.), to be given 
in an aromatized syrup. 


LOBELIA. U.S., Br. Lobelia. 
(LQ-BE’LI-A.) 

‘The leaves and tops of Lobelia inflata, Linné (Nat. Ord. Lobeliaceze), collected 
after a portion of the capsules have become inflated.” U.S. “ The dried flowering 
herb.” Br. 

Herba Lobeliz, P.G.; Indian Tobacco; Herbe de Lobélie enflée, Fr.; Lobelienkraut, G. 

Gen. Ch. Calyx five-cleft. Corolla irregular, five-parted, cleft on the upper side 
nearly to the base. Anthers united into a tabe. Stigma two lobed. Capsule in- 
ferior or semi-superior, two or three-celled, two-valved at the apex. Torrey. 

Lobelia inflata. Willd. Sp. Plant.i. 946; Bigelow, Am. Med. Bot. i. 177 ; Bar- 
ton, Med. Bot. i. 181; Carson, Jlust. of Med. Bot. i. 60, pl. 51; B. & T. 162. 
This species of Lobelia, often called Zndian tobacco, is an annual or biennial in- 
digenous plant, usually a foot or more in height, with a fibrous root, and a solitary, 
erect, angular, very hairy stem, much branched about midway, but rising consider- 
ably above the summits of the highest branches. The leaves are scattered, or al- 
ternate, petiolate, the upper sessile, ovate, or oblong, about two inches (5 em.) 
long, irregularly toothed, pubescent, pale green. The flowers are numerous, small, 
disposed in leafy terminal racemes, and upon short axillary footstalks. The calyx 
is five-toothed and much inflated in fruit. The corolla, which is of a delicate blue, 
has a labiate border, with the upper lip divided into two, the lower into three seg- 
ments. The united anthers are curved, and enclose the stigma. The fruit is an 
oval, striated, inflated capsule, crowned with the persistent calyx, and containing, 
in two cells, numerous very small, brown seeds.* 

* In case of poisoning by lobelia, the seeds may be recognized by the following microscopic 


characters. (Fred. Curtis, Lond. Med. Gaz., July, 1851.) They are almond-shaped, about 1-30th 
of an inch long by 1-75th broad, puce-colored, regularly marked with longitudinal ridges and fure 
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Lobelia inflata is a very common weed, growing on the roadsides, and in neg- 
lected fields, throughout the United States. Its flowers begin to appear towards 
the end of July, and continue to expand in succession till the occurrence of frost. 
All parts of it are medicinal; but, according to Dr. Eberle, the root and inflated 
capsules are most powerful. ‘The plant should be collected in August or Septem- 
ber, when the capsules are numerous, and should be carefully dried. It may be 
kept whole, or in powder. As found in commerce, it is often in oblong compressed 
cakes, prepared by the Shakers or herb-dealers. 

Dried lobelia has a slight irritating odor, and when chewed, though at first with- 
out much taste, soon produces a burning acrid impression upon the posterior parts 
of the tongue and palate, very closely resembling that occasioned by tobacco, and 
attended, in like manner, with a flow of saliva and a nauseating effect. The pow- 
der is greenish. The plant yields its virtues readily to water and alcohol. Water 
distilled from it has its odor without its acrimony. Prof. Procter found the plant 
to contain an odorous volatile principle, probably volatile oil ; a peculiar alkaline 
principle named lobeline ; a peculiar acid, first noticed as distinct by Pereira, called 
lobelic acid ; besides gum, resin, chlorophyll, fixed oil, lignin, salts of lime and po- 
tassa, and oxide of iron. The seeds contain at least twice as much of lobeline, in 
proportion, as the whole plant, which yielded only one part in five hundred. They 
contain also 30 per cent. of a nearly colorless fixed oil, having the drying property 
in an extraordinary degree. Lobeline was obtained by Prof. Procter by the follow- 
ing process. The seeds were treated with alcohol acidulated with acetic acid, until 
deprived of acrimony, and the tincture was evaporated ; the resulting extract was 
triturated with magnesia and water, and, after repeated agitation for several hours, 
the liquor, holding lobeline in solution, was filtered ; this was then shaken repeatedly « 
with ether until no longer acrid; and the ethereal solution, having been decanted, 
was allowed to evaporate spontaneously. The residue, which was reddish brown 
and of the consistence of honey, was deprived of coloring matter by dissolving it 
in water, adding a slight excess of sulphuric acid, boiling with animal charcoal, sat- 
urating with magnesia, filtering, agitating with ether until this fluid had deprived 
the water of acrimony, and finally decanting, and allowing the ether to evaporate. 
Thus obtained, lobeline is a yellowish liquid, lighter than water, of a somewhat aro- 
matic odor, and a very acrid durable taste. It is soluble in water, but much more 
copiously in alcohol and ether ; and the latter fluid readily removes it from its aque- 
ous solution. It has an alkaline reaction, and forms soluble and crystallizable salts 
with sulphuric, nitric, and hydrochloric acids, and a very soluble but not crystalliz- 
able salt with acetic acid. It forms an insoluble compound with tannic acid, which 
instantly precipitates it from its solution. By a boiling heat it is entirely decom- 
posed, losing all its acrimony ; but, when combined with acids, it may be subjected 
to ebullition with water without change. Prof. Procter introduced a grain of it 
diluted with water into the stomach of a cat, which became immediately prostrate, 
remained for an hour nearly motionless, with dilated pupils, and had not wholly re- 
covered at the end of fifteen hours. It did not occasion vomiting or purging. There 
ean be little doubt that it is the narcotic principle of lobelia. (A. J. P., ix. 105, and 
xiii. 1.)* Enders has also isolated the acrid substance of the drug, and gives to it 
the name lobelacrin. It is obtained in warty tufts of a brown color, soluble in ether 
and chloroform, but only slightly in water. It is decomposed by boiling with dilute 
acids or alkalies into sugar and lobelic acid. Lewis (P. J. Tr. [3], 10, p. 56) con- 
siders lobelacrin as only a mixture of lobeliate of lobeline with free lobelic acid. 
(Pharmacographia, 2d ed., p. 400.) The late Dr. S. Colhoun, of Philadelphia, 


rows, and cross ridges generally at right angles with the former ; so that the surface presents the 
appearance of basket-work. No other seeds could be mistaken for them, except those of Lobelia 
cardinalis, which, however, are larger, coarser, of a lighter color, and with the superficial rectan- 
gular chequering less distinct. ; . 

* Mr. William Bastick, of London, published (P. J. 7'r., Dec. 1850) an article on lobeline, ap- 
parently in entire ignorance of the previous work of Prof. Procter. His process does not differ 
essentially from that above given. In one magnesia is used to decompose the native salt of lobe- 
line, in the other lime; the caustic alkalies not being applicable to the purpose, as they decompose 
this alkaloid with great facility. 
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was the first to announce the existence of a peculiar principle in lobelia, capable of 
forming salts with the acids ; but he did not obtain it in an isolated state. An im- 
portant inference from the effects of heat upou lobeline is, that, in preparing lobelia 
for use, the plant should never be heated in connection with a salifiable base. 

Medical Properties and Uses. Lobelia is said to have been used as a medicine 
by the aborigines of America, but was first brought into general professional notice 
by the Rev. Dr. Cutler, of Massachusetts. The leaves or capsules, chewed for a 
short time, occasion giddiness, headache, general tremors, and ultimately nausea 
and vomiting. When swallowed in the full dose, the medicine produces speedy 
and severe vomiting, attended with continued and distressing nausea, copious sweat- 
ing, and great general relaxation. When toxic doses are taken, these symptoms 
are very severe, and have added to them burning pain in the fauces or oesophagus, 
progressive failure of voluntary motion, rapid, feeble pulse, fall of temperature, 
and finally collapse with stupor or coma; in some cases convulsions precede death, 
Death has often resulted from its empirical use. Its poisonous effects are most 
apt to occur, when, as sometimes happens, it is not rejected by vomiting. The ex- 
periments of Dr. I. Ott upon the lower animals show that the poison causes paralysis 
of the motor nerve trunks, the peripheral vagi, and probably also of the vaso-motor 
centres. Death seems to occur from failure of respiration, due, in part at least, 
to the condition of the motor nerves. 

As an emetic, lobelia should never be used ; at present it is rarely employed at all 
except in spasmodic asthma, the paroxysms of which it often greatly mitigates, and 
sometimes wholly relieves, even when not given in doses sufficiently large to vomit. 
It was from the relief obtained from an attack of this complaint in his own person, 
that Dr. Cutler was induced to recommend the medicine. It has been used also in 
catarrh, croup, pertussis, and other laryngeal and pectoral affections, but is chiefly 
valuable where there is bronchial spasm, and must always be employed with caution. 
It has been employed effectually, in small doses repeated so as to sustain a slight 
nausea, for producing relaxation of the os uteri. (Am. Journ. of Med. Sci., xvii. 
248); also successfully in tetanus. (Char. Med. Jour. and Rev., xi. 58.) The 


tincture affords the most eligible mode of administration; in asthmatic cases it 


may be given in doses of fifteen minims (0-9 C.c.) every hour until an effect is 
produced. The fluid extract, tincture, and vinegar are officinal. 

Two other species of Lobelia have attracted some attention from medical writers. 
L. cardinalis or cardinal flower, distinguished for its showy red flowers, is supposed 
to possess anthelmintic properties, but is seldom used. JL. syphilitica is said to 
have been used by the Indians in the cure of syphilis, but has been found wholly 
inefficacious in that complaint. It is emetic and cathartic, and appears also to 
possess diuretic properties; whence it has been conjectured that it might have 
proved serviceable in gonorrhcea. Dr. Chapman states that it has been employed, 
as he has been informed, by some practitioners of the western country in dropsy, 
and not without success. The root is the part used. Both these species of Lobelia 
are indigenous. For a more detailed account of them, the reader is referred to Dr. 
W. P. C. Barton’s Medical Botany. 

Off. Prep. Acetum Lobeliz, U. S.; Extractum Lobelie Fluidum, 7 S.; Tine- 
tura Lobelize; Tinct. Lobelize Adtherea, Br. 


LOTIONES. Lotions. 
(LO-Td-0! NE§—l6-she-d' néz. ) 

Washes; Lotions. Fr. ; Waschungen, @. 

This class has been introduced into the Br. Pharmacopeia, in order to give offi- 
cinal recognition to two preparations, the black wash, or lotio nigra, and the yellow 
wash, or lotio flava, which have been long in use, and which will be found treated 
of under Calomel and Corrosive Sublimate at pages 752 and 747 of this work. 
Nothing more will be necessary here than to give the British formulas. | 


PART I. Lotiones.— Lupulinum.— Lycopodium. 905 


LOTIO HYDRARGYRI FLAVA. Br. Yellow Mercurial Lotion. 
(LO/TI-O HY-DRAR/GY-RI FLA! VA—10'she-<.) 
Aqua Phagedeenica, P. G.; Yellow Wash; Eau phagédénique, Eau divine de Fernel, Fr.; 
Phagedinisches Wasser, Altschadenwasser, @. 
“Take of Perchloride of Mercury [Corrosive Sublimate] eighteen grains ; Solu- 
tion of Lime ten fluidounces. Mix.” 


LOTIO HYDRARGYRI NIGRA. Br. Black Mercurial Lotion. 
(LO/TI-O HY-DRAR/GY-RI NI/GRA.) 
Aqua Phagedeenica Nigra, P.G.; Aqua Nigra, Aqua Mercurialis Nigra; Black Wash; Eau 
hagédénique noire, F.; Schwarzes Wasser, G. 
“Take of Subchloride of Mercury [Calomel] thirty grains; Solution of Lime 
ten fluidounces. Mix.”’ 


LUPULINUM. U.S. Lupulin. 
(LU-PU-LI/NUM.) 

“The glandular powder separated from the strobiles of Humulus Lupulus. Linné. 
(Nat. Ord. Urticaceze, Cannabinee.)” U.S. 
pebuina, Pharm. 1870; Glandule Lupuli, P.@.; Lupuline, Lupulite, Fr.; Hopfenmehl, Lu- 
ulin, G. 
j Lupulin is officinally described as “bright brownish yellow, becoming yellowish 
brown, resinous, consisting of minute granules which, as seen under the microscope, 
are subglobular, or rather hood-shaped, and reticulate ; aromatic, and bitter. When 
agitated with water and allowed to stand, no considerable sediment (sand, etc.) 
should be deposited. When ignited, Lupulin should not leave more than 8 per 
cent. of ash.” U.S. See Humulus (page 744). 

Of. Prep. Extractum Lupulini Fluidum; Oleoresina Lupulini. US. 


LYCOPODIUM. U.S. Lycopodium. 
(LY-CQ-PO!DI-UM.) 


_ ©The sporules of Lycopodium clavatum, Linné, and of other species of Lycopo- 
dium. (Nat. Ord. Lycopodiacez.)” U.S. 


Semen Lycopodii, Pulvis Lycopodii, Sulphur Vegetabile; Lycopode, Soufre végétal, Pied de 
eh si Gemeiner Birlapp, Kolbenmoos, Birlappsamen, Streupulver, Hexenmehl, @.; Licopo- 

Gen. Ch. Thece unilocular, of one or two forms; that containing powder some- 
what reniform and two-valved, the other roundish, three- or four-valved. Lindley. 

Lycopodium clavatum. Linn. Sp. Plant. 1564; B.& 7.299. This plant, com- 
monly called club-moss, has a trailing, branching stem, several feet long, and thickly 
beset with linear-lanceolate, flat, ribless, smooth, partly serrate leaves, with a capil- 
— lary point, curved upward, and of a deep green color. The flowers are in terminal 
Spikes, single or in pairs, with crowded ovate, entire, pointed scales, and yellow 
thecee or capsules. The plant is a native of Europe and this country. 

The capsules of this lycopod, and of others belonging to the same genus, contain 
a fine dust or powder, which is collected in Switzerland and Germany, and used in 
the shops of Europe under the name of Zycopodium, or vegetable sulphur. It is this 
that constitutes the officinal part of the plant, of which it is the seeds or sporules. 
It is “a fine powder, pale yellowish, very mobile, inodorous, tasteless, floating upon 
water, and not wetted by it, burning quickly when thrown into a flame. Under 
the microscope the granules are seen to be four-sided, reticulated, with short pro- 
jections on the edges. Lycopodium should be free from pollen, starch, sand, and 
other impurities, all of which are easily detected by means of the microscope.” OS. 
Bucholz in 1807 pointed out the existence of a fixed oil. Fliickiger, however, by 
thoroughly comminuting the spores of lycopodium with sand, obtained 47 per 
cent. of a bland oil which does not congeal even at —15° C. (5° F.). Stenhouse 
found volatile bases to be present in very small amount. The ash amounts to 4 
per cent. It contains alumina, 1 per cent. of phosphoric acid, and is not alkaline. 
(Pharmacographia, 2d ed., p. 732.) It is said to be often adulterated with the 
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pollen of the pines and firs, and sometimes with tale and starch. In Nashville, Tenn., 
a specimen came into the possession of Mr. Benj. Lillard, which was found to con- 
tain one-half of its bulk of dextrin. (Chicago Pharmacist, Sept. 1873.) In medi- 
cine, it is used as an absorbent application to excoriated surfaces, especially those 
which occur in the folds of the skin in infants. In pharmacy it answers the 
purpose of facilitating the rolling of the pilular mass, and of preventing the adhe- 
sion of the pills when formed. The moss itself has been esteemed diuretic, anti- 
spasmodic, etc., and has been employed, in the form of decoction, in rheumatism, 
epilepsy, and complaints of the lungs and kidneys, and has been supposed to be of 
great service in the removal of plica Polonica. It has, however, fallen into discredit. 


MACIS. U.S. Mace. 
(MA/CIS.) 


“The arillus of the fruit of Myristica fragrans. Houttuyn. (Wat. Ord. Myristi- 
caceze.)” U.S. 

Arillus Myristice; Macis, Fleur de Muscade, Fr.; Muskatbliithe (Macis), G.; Macis, Jt.; 
Macias, Sp. 

Gen. Ch. Maus. Calyx none. Corolla bell-shaped, trifid. Fi/ament columnar. 
Anthers six or ten united. FEMALE. Calyx none. Corolla bell-shaped, trifid, de- 
ciduous. Style none. Stigmas two. Drupe with a nut involved in an arillus with 
one seed. Willd. 

Mace is in the shape of “ narrow bands, one inch (25 mm.) or more long, some- 
what branched and lobed above, united to broader bands below; brownish orange ; 
fatty when scratched or pressed; odor fragrant; taste warm and aromatic.” U.S. 
It contains from 7 to 9 per cent. of a volatile oil, the greater portion of which, 
according to Schacht, consists of macene, C,,H,,, boiling at 160° C., and considered 
by Koller as identical with myristicene, the terpene in nutmegs, though this is con- 
sidered as doubtful by Fliickiger; a fixed oil, odorous, yellow, soluble in ether, in- 
soluble in boiling alcohol; another fixed oil, odorous, red, soluble in alcohol and 
ether in every proportion; a peculiar gummy matter, analogous to amidin and 
gui; and a small proportion of ligneous fibre. Fliickiger finds that, instead of the 
fats just described, there is some 25 per cent. of resin. (Pharmacographia, p. 509.) 
Mace yields a volatile oil by distillation, and a fixed oil by pressure. Neumann 
found the former heavier than water. The latter is less consistent than the fixed 
oil of nutmeg. Mace is inferior when it is brittle, less than usually divided, whitish 
or pale yellow, or with little taste and smell. (See Myristica.) 


MAGNESIA. U.S. Magnesia. [Light Magnesia. ] 

MgO; 40. (MAG-NE-SI-A.) MgO; 20. 

Magnesia Levis, Br.; Magnesia Usta, P.G.; Magnesia Calcinata; Calcined Magnesia; Mag- 
nésie, Magnésie calcinée, Fr.; Gebrannte Magnesia, G. 

“Take of Light Carbonate of Magnesia four ounces. Put it into a Cornish or 
Hessian crucible closed loosely by a lid, and expose it to a low red heat until a small 
quantity, taken from the centre of the crucible, when it has been cooled, and dropped 
into diluted sulphuric acid, causes no effervescence.” Br. 

In the British Pharmacopeeia directions are given for preparing two forms of 
magnesia, one called Magnesia Levis, or Light Magnesia, from the Light Carbo- 
nate, and the other simply Magnesia, from the heavy carbonate, which it designates 
as Carbonate of Magnesia, It is the former which corresponds with our ordinary 
magnesia. 

By exposure to a red heat, the water and carbonic acid of the carbonate of mag- 
nesium are expelled, and the earth is obtained pure. According to Dr. Black, the 
carbonate loses seven-twelfths of its weight by calcination. Brande says that the 
loss varies from 50 to 60 per cent., of which from 15 to 20 per cent. is water, 
(MgCO,), + Mg(OH), + 5H,0 =5Mg0 + 6H,O-+ 4CO,. About the close of 
the process the earth exhibits a luminous or phosphorescent appearance, whizh is 
said to be a good criterion of its freedom from carbonic acid. (Duncan.) A more 
certain indication, however, is the absence of effervescence when hydrochloric acid is 
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added to a little of the magnesia, previously mixed with water. It is an error to 
suppose that a very intense heat is requisite in the calcination. The temperature of 
ignition is sufficient for the expulsion of the water and carbonic acid, and any increase 
serves only to render the magnesia harder, denser, less readily soluble in acids, and 
consequently less useful as a medicine. In order to insure a pure product, care should 
be taken that the carbonate employed be free from lime. It should be rubbed to pow- 
der before being introduced into the pot or crucible ; and, as in consequence of its 
levity it occupies a very large space, the plan has been proposed of moistening and 
compressing it in order to reduce its bulk; but the French pharmaceutical writers 
direct that the vessels employed should be sufficiently large to contain a considerable 
quantity of the carbonate, without the necessity of resorting to compression.* The 
officinal direction, to keep the magnesia, after it has been prepared, in well-closed 
vessels, is founded on the fact that it absorbs carbonic acid and water from the air; 
but, as the absorption of the acid goes on very slowly, and that of water does not 
injure the preparation, the caution is often neglected in the shops. The great bulk 
of the earth renders its introduction into small bottles inconvenient. A four-ounce 
bottle holds only about an ounce of the purest and finest magnesia. But its specific 
gravity is greatly increased by trituration; and four times the quantity may be thus 
got into the same space. The density of Henry's Magnesia, which is at least four 
times that of the earth prepared in the ordinary way, has been ascribed to this cause. 
It has also been attributed to the influence of intense heat employed in the calcina- 
tion. The conjecture has even been advanced, that this magnesia, which has enjoyed 
so great a popularity in England and this country, is prepared by precipitating a solu- 
tion of sulphate of magnesium by caustic potassa; as the earth afforded by this plan 
is comparatively dense. It is asserted that the magnesia, prepared from the carbo-. 
nate procured by precipitating the sulphate of magnesium with carbonate of potas- 
sium, is softer to the touch and bears a closer resemblance to Henry’s than that pre- 
pared from the ordinary carbonate. The fact is explained by the presence in such 
magnesia of a little sulphate of potassium, from which it is difficult entirely to free 
it in consequence of the sparing solubility of this salt, and of a portion of silica, 
which originally existed in the carbonate of potassium employed to decompose the 
sulphate of magnesium, and of which the carbonate of sodium is destitute. Accord- 
ing to Mr. Richard Phillips, Jr., if equivalent quantities of crystallized sulphate 
of magnesium and crystallized carbonate of sodium be boiled together in water, the 
mixture evaporated to dryness, the residual salts calcined, and the sulphate of 
sodium dissolved out by water, the magnesia obtained will be dense. (See A. J. P., 
xvi. 118.) By packing the carbonate closely in the crucible, or by moistening and 
then compressing it strongly in a cloth, before calcination, a heavy magnesia is ob- 
tained. The advantages of Henry's magnesia, independently of the convenience of 
its less bulk, are its greater softness, and more ready miscibility with water. A prepa- 
ration similar to Henry’s is made by T. J. Husband, of Philadelphia. In refer- 
ence to the preparation of heavy magnesia, Mr. T. H. Barr, after trying various 
methods, obtained the best results either by precipitating a hot concentrated solution 
of sulphate of magnesium with a like solution of carbonate of sodium, or by decom- 
posing chloride of magnesium by heat. (A. J. P., xxvi. 193.) Dr. P. E. Alessandri 
proposes the following method, which is both simple and rapid, for preparing “heavy” 
calcined magnesia. Take ordinary calcined magnesia, free from carbonate, moisten 
it, in a mortar, with pure, absolute alcohol, and triturate it, at first gently, afterwards 
with some force, but not rapidly. During the agitation, the magnesia is to be moist- 
ened three or four times with fresh portions of the alcohol, and the operation is 

* In a paper by M. A. Vée (Journ. de Pharm., Avril, 1860, p. 84), it is stated that the magnesia 
of commerce, in consequence of imperfect preparation, is often found dense, granular, harsh, and 
of difficult solubility in the acids. To remedy this inconvenience the only method heretofore known 
was to prepare it in small quantities, and to stir the magnesia during calcination with an iron spoon. 
The difficulty in preparing it properly on the large scale depends upon the unequal action of the heat 
on large masses, so that the outer part becomes heated in excess before the inner is sufficiently so. 
To remedy this inconvenience M. Vée uses a furnace and crucible of a peculiar shape, so arranged 
that the magnesia may not be in layers thicker than seven centimetres (2°7 inches), may be exposed 


equably to heat, and not longer exposed than may be necessary for its decomposition. For an ac- 
count of the apparatus, and of the proper method of management, see A. J. P., 1862, p. 522. 


908 Magnesia. PART I, 


suspended when the bulk of the magnesia appears to remain stationary. Then remove 
the mass, dry it, rub it to powder, and pass it through a sieve. The product occu- 
pies only about one-fifteenth of the original bulk. (VV. #., March, 1882.) 

Dr. Pereira found light magnesia, under the microscope, to exhibit the same forms 
observed in the light carbonate; namely, one portion was amorphous and of a floc- 
culent or granular consistence, and another was composed of fragments of prismatic 
erystals; while the heavy magnesia was homogeneous, exhibiting no traces of crystals, 
and consisting of minute granules more or less cohering into small soft balls or 
masses. (P. J. Tr, vill. 235.) 

Properties. Magnesia is a very light, white, inodorous powder, of a feeble 
alkaline taste. Its sp. gr. is commonly stated at 2:3. It was deemed infusible till 
melted by means of the compound blowpipe of Dr. Hare. Water sprinkled upon it is 
absorbed to the extent of about 18 per cent., but with scarcely any increase of temper- — 
ature. It is almost insoluble, requiring, according to Dr. Fyfe, 5142 parts of water 
at 60°, and 36,000 parts of boiling water for solution. Water thus impregnated has 
no effect on vegetable colors; but magnesia itself produces a brown stain by contact 
with moistened turmeric paper. Magnesia is a metallic oxide, consisting of one atom 
of magnesium 24, and one of oxygen 16—40. ‘It is almost insoluble in water 
and insoluble in alcohol, and is not altered or affected by heat. On stirring 1 part 
of magnesia with 15 parts of water, in a beaker, and allowing the mixture to 
- stand for about half an hour, it will form a gelatinous mass of sufficient firmness 
to prevent it from falling out when the glass is inverted. A filtered solution of 
Magnesia in diluted sulphuric acid, mixed with chloride of ammonium and super- 
saturated with water of ammonia, yields, with test-solution of phosphate of sodium, 
a copious, white precipitate, soluble in acids. On dropping a small portion of Mag. 
nesia into hot water, waiting until all air-bubbles have escaped, and then pouring 
the mixture into an excess of diluted sulphuric acid, no effervescence should take 
place (abs. of carbonate), nor should an insoluble residue remain (abs. of more than 
traces of other alkaline earths). A solution of Magnesia in a slight excess of di- 
luted nitric acid should yield, at most, only a faint cloudiness with test-solution of 
chloride of barium (limit of sulphate), or of nitrate of silver (chloride).” U.S. 
Magnesium is a white, very brilliant metal, resembling silver, malleable, fusible at 
a low temperature, and convertible into magnesia by the combined action of air and 
moisture. It burns with great facility, and yields by its combustion a light which 
is intensely white and very rich in chemical activity, so that it finds wide application 
in signal lights and for photography. There is a hydrate of magnesia possessing the 
formula Mg(OH),. Magnesia forms with nitric and hydrochloric acids, salts which 
are soluble in alcohol and very deliquescent. It is precipitated from its saline solu- 
tions by the pure alkalies in the state of a hydrate, and by the carbonates of potas- 
sium and sodium as a carbonate ; but it is not precipitated by the alkaline bicarbon- 
ates, nor by common carbonate of ammonium. 

Magnesia is liable to contain, as impurities, carbonate of magnesium, lime, alumina, 
silica, and small. quantities of the soluble salts employed or produced in the prepara- 
tion of the carbonate from which it is procured. Lime, which is a very frequent 
impurity, and imparts to the magnesia a more strongly alkaline and more disagree- 
able taste, is detected by oxalate of ammonium or bicarbonate of potassium. Neither 
of these salts disturbs a neutral solution of pure magnesia in a dilute acid; but, if 
lime is present, both produce a precipitate, the farmer of oxalate, the latter of car- 
bonate of calcium. But, according to Wittstein, oxalate of calcium is soluble in the 
neutral salts of magnesia, requiring 50 parts of chloride of magnesium, and 90 of 
the sulphate of magnesium ; and consequently there might be no precipitate, or one 
redissolved by the liquid, should the proportion of lime be very small. (Journ. de 
Pharm., 4e sér., ili. 216.) As magnesia is completely dissolved by hydrochloric 
acid, silica and other impurities insoluble in that acid would be left behind. Alumina 
is indicated by the production of a precipitate when ammonia is added in excess to 
a solution of fifty grains of magnesia in a fluidounce of hydrochloric acid. If the 
magnesia contain a soluble sulphate or carbonate, chloride of barium will reveal it 
by producing a precipitate with water digested on the magnesia. Rochelle salt has 
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been found as an impurity in magnesia, probably as the result of accident. (A. J. P., 
Jan. 1873.) 

Medical Properties and Uses. Magnesia is antacid and laxative, and is much 
used under the name of calcined magnesia, in dyspepsia, sick headache, gout, and 
other complaints attended with sour stomach and constipation. It is also a favorite 
remedy in the complaints of children, in which acidity of the primze viee is often a 
prominent symptom. Its antacid properties render it useful in gravel attended with 
an excessive secretion of uric acid. Its advantages over carbonate of magnesium 
are that it may be given in a smaller dose, and does not occasion flatulence. The 
dose as a laxative is from thirty grains to a drachm (1°95 to 3°9 Gm.) ; as an ant- 
acid merely, or antilithic, from ten to thirty grains (0°65 to 1:95 Gm.) twice a day. 
When it meets with no acid, it is apt to linger in the stomach or bowels, and may 
in that case be followed by lemonade. It should be administered in water or milk, 
and thoroughly triturated so as to render the mixture uniform. If mixed with less 
than 14 or 15 times its weight of water, and allowed to stand for a day or two, 
magnesia is apt to form a more or less concrete mass, owing to the production of a 
hydrate of the earth, and the solidification of a portion of the water. This change 
does not take place, or at least takes place much less readily, when magnesia already 
saturated with moisture is employed instead of that freshly calcined. It has been 
conjectured that anhydrous magnesia might prove injurious in the stomach by 
solidifying its liquid contents; and the earth which has become saturated with 
moisture by exposure to a damp air is preferably recommended. Freshly precipi- 
tated hydrate of magnesia will serve as an antidote to arsenious acid, though less 
efficient than hydrated sesquioxide of iron. The experiments of M. Carles have 
shown that the soluble saccharate of magnesium is not superior as an antidote for 
arsenic to simple magnesia. Dr. Ohleyer (London Lancet, July, 1873) employs 
magnesia as a dressing in ulcers and abrasions. 

Of. Prep. Ferri Oxidum Hydratum cum Magnesia, U.S.; Massa Copaibe, 
U. S.; Pulvis Rhei Compositus; Trochisci Magnesiz, U. S. 


MAGNESIA PONDEROSA. U.S. Heavy Magnesia. 


MgO; 40. (MAG-NE/sI-A PON-DE-RO/SA.) MgO; 20. 

Magnesia, Br. 

‘A white, dense, and very fine powder, corresponding in all other properties and 
reactions with Magnesia. (See Magnesia.) U.S. 

This is directed, in the British Pharmacopeia, to be prepared precisely in the 
same manner as light magnesia, using, however, the heavy carbonate, named by it 
Carbonate of Magnesia. The two varieties differ, according to the Br. Pharmaco- 
peeia, only in their weight in the same bulk; the volumes corresponding to the 
- same weight being to each other in the ratio of three and one-half to one. 


MAGNESII CARBONAS. U.S. Carbonate of Magnesium. 


(MAG-NE’SI-I CAR-BO’/NAS.) 

(MgCO3),. Mg (HO). 5H: O03 484. (MgO, CO2)4. MgO, HO. 5HO; 242, 

Magnesie Carbonas, Br.; Carbonate of Magnesia; Magnesia Carbonica, P.G@.; Magnesia 
Hydrico-carbonica, Carbonas Magnesicus, Magnesia Alba, Zat.; Carbonate de Magnésie, Magnésie 
blanche, Fr.; Kohlensaure Magnesia, Weisse Magnesia, G.; Carbonato di Magnesia, J/t.; Car- 
bonato de Magnesia, Sp. 

Carbonate of magnesium sometimes occurs as a native mineral known as magnesite, 
the best deposits of which are those of the Grecian Archipelago, though a common 
variety is found in Chester Co., Pa. That which is sold in commerce is prepared 
on a large scale by the manufacturer. In the British Pharmacopeeia directions are 
given for preparing it in two forms: that of MAGNEsI& CARBONAS, or Carbonate 
of Magnesia ; and that of Magnest# Carzonas Levis, or Light Carbonate of 
Magnesia. The following are the directions. 

1. Magnesia Carzonas. Carbonate of Magnesia. Br. “ Take of Sulphate of 
Magnesia ten: ounces [avoirdupois] ; Carbonate of Soda twelve ounces [avoird.] ; Boil- 
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ing Distilled Water a sufficiency. Dissolve the Sulphate of Magnesia and Carbonate 
of Soda, each, in a pint [Imp. Meas.] of the Water, mix the two solutions, and 
evaporate the whole to perfect dryness, by means of asand-bath. Digest the residue 
for half an hour with two pints [Imp. Meas.] of the Water, and, having collected 
the insoluble matter on a calico filter, wash it repeatedly with Distilled Water, until 
the washings cease to give a precipitate with chloride of barium. Finally, dry the 
product at a temperature not exceeding 212°.” Br. | 

This is essentially the old process of the Dublin College for MAGNEsIm@ CARBONAS 
Ponperosum, or Heavy Carbonate of Magnesia, and yields a product which is 
characterized, in the British Pharmacopeeia, as ‘‘a white granular powder, which 
dissolves with effervescence in the dilute mineral acids, yielding solutions which, 
when first treated with chloride of ammonium, are not disturbed by the addition of 
an excess of solution of ammonia, but yield a copious crystalline precipitate upon 
the addition of phosphate of soda. With excess of hydrochloric acid it forms a 
clear solution, in which chloride of barium causes no precipitate. Another portion 
of the solution, supersaturated with ammonia, gives no precipitate with oxalic acid 
or sulphuretted hydrogen. Fifty grains, calcined at a red heat, are reduced to 
twenty-two.” 

2. Maanesim CarBonas Levis. Light Carbonate of Magnesia. Br. The same 
quantities of materials are taken as in the preceding formula, the Distilled Water 
being now cold instead of boiling. The two salts are dissolved separately, each in 
half a gallon [Imp. Meas.] of the Water, the solutions are mixed, and the mixture 
is boiled in a porcelain dish for fifteen minutes. The precipitate is then washed and 
dried as in the former process. The resulting carbonate is characterized, in the Br. 
Pharmacopoeia, as “a very light powder, which, when examined under the micro- 
scope, is found to be partly amorphous with numerous slender prisms intermixed. 
The other characters and tests are the same as those of carbonate of magnesia.” 

Carbonate of potassium is less eligible than carbonate of sodium for the preparation 
of carbonate of magnesium. It is difficult to separate the last portions of sulphate 
of potassium from the precipitate, and carbonate of potassium usually contains silica, 
which is thrown down with the magnesia. The consequence is that, when prepared 
with that salt, carbonate of magnesium is liable to be gritty to the touch, and to 
have a saline taste. The following method is said to be pursued by some of the best 
manufacturers. ‘To a saturated solution of 100 parts of sulphate of magnesium, a 
solution of 125 parts of crystallized carbonate of sodium is gradually added, the 
solutions being constantly stirred. The mixture is heated to ebullition, to complete 
the precipitation of the magnesia, which is then washed with tepid and finally with 
cold water, until the washings no longer give a precipitate with barium salts. When 
sufficiently washed, the carbonate is allowed to drain for one or two days on large 
linen filters, and is then placed in wooden moulds with a porous bottom of brick or 
gypsum, and subjected to pressure in order to give it a square and compact form. 
According to Otto and Gabler, very pure carbonate of magnesium is now made at 
Nauheim, Germany. Pattinson’s process is used. It depends upon the fact that, on 
treating calcined dolomite, in the presence of water, with carbonic acid under press- 
ure, the magnesia dissolves as bicarbonate before any of the accompanying lime 
enters in solution. The calcined and finely-powdered mineral is introduced, to- 
gether with water, into a cylinder with a horizontal axis, and, while it is being kept in 
constant motion by a stirring apparatus, carbonic acid gas, under a pressure of five 
to six atmospheres, is pressedinto it. The resulting solution of bicarbonate of mag- 
nesium, which is perfectly free from lime, if the process has been properly managed, 
is then transferred to a vertical cylinder, where it is heated with steam, whereby car- 
bonate of magnesium is separated, which is collected, formed into prismatic pieces, 
and dried. The carbonic acid gas required issues from the earth immediately out- 
side of the factory ; and the dolomite is furnished by the quarries of May and Urban, 


near Dietz and Steelen on the Lahn. (Arch. d. Pharm., Aug. 1880, p. 96; WV. R., 


Sept. 1881.) 
The density of carbonate of magnesium is said to depend upon the strength of 
the solutions from which it is first precipitated, and its fineness and softness to the 
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touch, upon the use of carbonate of sodium in its preparation. Much of the car- 
bonate of magnesium used in this country is imported from England and Ireland, 
and is usually made by Pattinson’s process, described above. It is also made (1882) 
in Philadelphia by Drueding Bros. 

When made from the bittern of salt-works, carbonate of magnesium is con- 
taminated with carbonate of calcium, salts of lime being contained in sea-water ; 
and, when it is prepared from magnesite, or from magnesian schist, iron is almost 
always present. The only way in which these impurities can be avoided, is to pre- 
pare pure sulphate of magnesium by repeated crystallization, and to use a pure car- 
bonate of sodium. It is also necessary that the water with which the precipitate is 
washed should be free from earthy salts, which would be decomposed and contami- 
nate the magnesia. 

Properties, Carbonate of magnesium is inodorous, nearly insipid, perfectly white, 
smooth to the touch, and nearly insoluble in water, requiring 2493 parts of cold, 
and 9000 parts of hot water for solution. It is decomposed by strong heat, by all 
the acids, by potassa, soda, lime, baryta, and strontia, and by acidulous and metallic 
salts. “ Light, white, friable masses, or a light, white powder, odorless and taste- 
less. insoluble in alcohol, and almost insoluble in water, to which, however, it im- 
parts a feebly alkaline reaction. When strongly heated, it loses water and carbonic 
acid gas, and is converted into magnesia. It is soluble in diluted hydrochloric 
acid, with copious effervescence. On. supersaturating this solution with water of 
ammonia, and adding test-solution of phosphate of sodium, a white, crystalline 
precipitate, soluble in acids, is thrown down. Distilled water, boiled with the salt, 
and, after filtration, evaporated to dryness, should not leave more than a trace of 
residue. The salt should be soluble in diluted hydrochloric acid to a colorless 
liquid ; on supersaturating the clear solution with test-solution of carbonate of am- 
monium, it should not be rendered more than faintly opalescent (abs. of aluminium 
or more than traces of calcium). A two per cent. solution of the salt, prepared 
with the aid of acetic acid, should not be affected by hydrochloric acid, nor, after 
addition of test-solution of carbonate of ammonium with an excess of water of 
ammonia, by solution of sulphide of ammonium (abs. of metals). Another por- 
tion of the 2 per cent. solution should not at once be rendered more than faintly 
opalescent by test-solution of nitrate of barium (limit of sulphate), or of nitrate 
of silver (chloride).” U.S. 

Two kinds of carbonate of magnesium are in use, the light and the heavy. 
The British processes for both have been already given. ‘The heavy may also, ac- 
cording to Dr. Pereira, be prepared as follows. ‘Add one volume of a cold 
saturated solution of carbonate of soda to a boiling mixture of one volume of a 
saturated solution of sulphate of magnesia, and three volumes of water. Boil 
until effervescence has ceased, constantly stirring with a spatula. Then dilute with 
boiling water, set aside, pour off the supernatant liquor, and wash the precipitate 
with hot water on a linen cloth, afterwards dry it by heat in an iron pot.” Dr. 
Pereira states that the light carbonate, when examined with the microscope, is seen 
to consist of an amorphous powder, more or less intermingled with slender prismatic 
crystals, which appear as if they were eroded or efflorescent; the heavy carbonate 
consists of granules of various sizes, without any traces of the prismatic crystals 
observed in the former variety. 

A solution in carbonic acid water, prepared by passing carbonic acid gas into a 
reservoir containing carbonate of magnesium suspended in water, has been intro- 
duced into use as a cathartic and antacid. Dinneford’s Magnesia is a solution of 
this nature. According to Dr. Christison, it contains only nine grains of carbonate 
in the fluidounce, though alleged to contain twice that quantity. Its taste is more 
disagreeable than that of the undissolved carbonate. A formula for this preparation 
has been introduced into the British Pharmacopeia, with the name of Liquor 
Magnesize Carbonatis. 

Adulterations and Tests. Carbonate of magnesium may contain an alkaline 
carbonate or sulphate, or both, from insufficient washing; also chloride of sodium, 
alumina, and carbonate of calcium. If water boiled on it changes turmeric, an alka- 
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line carbonate is indicated. If chloride of barium produces a precipitate in the 
water, the presence of a sulphate or carbonate is shown; and if nitrate of silver 
produces precipitation, a chloride is indicated. When dissolved in an excess of 
hydrochloric acid, an excess of ammonia will throw down alumina, which is almost 
always present in minute quantity; and oxalate of ammonium, afterwards added to 
the filtered chloride solution, will throw down oxalate of calcium, if lime be present. 
If the same solution, nearly neutralized, be rendered blue by ferrocyanide of potas- 
sium, the presence of iron will be indicated. 

Composition, According to Berzelius, carbonate of magnesium of commerce 
(magnesia alba) is a combination of three mols. of carbonate of magnesium with 
one of hydrate of magnesia. According to Phillips, whose analysis agrees with a 
subsequent one by Fownes, four mols. of the carbonate are combined with one of 
the hydrate, and four of water. (P. J. Tr., ili. 480.) The formula given by the 
British Pharmacopeia is 3MgCO, + Mg(OH), + 4H,0; in other words, a combi- 
nation of three mols. of carbonate of magnesium, one of magnesium hydrate, and 
four of water, while the U.S. Pharmacopeia of 1880 makes it 4MgCo, + Mg 
(OH), -+5H,O. The composition of this salt varies with the mode of preparation, 

Medical Properties and Uses, Carbonate of magnesium is antacid, and, by 
combining with acid in the stomach, becomes generally cathartic. When it under- 
goes no change in the alimentary canal, it produces no purgative effect. Under 
these circumstances, it may usually be made to operate by following it with dranghts 
of lemonade. It is useful in all cases which require a laxative antacid; and, though 
apt to produce flatulence in consequence of the extrication of its carbonic acid in 
the stomach and bowels, and therefore in ordinary cases inferior to calcined magne- 
sia, it sometimes operates favorably, in consequence of this very property, in sick 
stomach attended with acidity. Carbonate of magnesium is also an excellent anti- 
lithic when uric acid is secreted in excess. The dose is from half a drachm to two 
drachms (1 to 7°8 Gm.), which may be given in water or milk. In order that it may 
be accurately diffused through water, it should be previously rubbed down with syrup 
or ginger syrup. 

Carbonate of magnesium is a useful agent for diffusing camphor and the volatile 
oils through water, in preparing several of the medicated waters, and is also used 
with a similar purpose, as a diffusing agent in preparing syrups or elixirs. 

Off. Prep. Liquor Magnesii Citratis, U. S.; Magnesia; Magnesia Levis, Br.; 
Trochisci Bismuthi, Br.; Misturae Magnesize et Asafoetidee, U. S. } 


MAGNESII CITRAS GRANULATUS. U.8. Granulated Citrate of 
Magnesium. 
(MAG-N#’sI-I CI/TRAS GRAN-U-LA/TUS.) 


“ Carbonate of Magnesium, eleven parts [or three ounces av. and two hundred 
and ninety-two grains]; Citric Acid, forty-eight parts [or sixteen ounces ay.]; Bi- 
carbonate of Sodium, thirty-seven parts [or twelve ounces av. and one hundred and 
forty-six grains]; Sugar, in No. 60 powder, eight parts [or two ounces av. and two 
hundred and ninety-two grains]; Alcohol, Distilled Water, each, a sufficient quan- 
tity, To make one hundred parts [or about thirty-two ounces av.]. Mix the Car- 
bonate of Magnesium intimately with thirty-three parts [or eleven ounces av.] of 
Citric Acid, and enough Distilled Water to make a thick paste; dry this at a tem- 
perature not exceeding 30° C, (86° I*.), and reduce it to a fine powder. Then mix 
it intimately with the Sugar, the Bicarbonate of Sodium, and the remainder of the 
Citric Acid previously reduced to a very fine powder. Dampen the mass with a 
sufficient quantity of Alcohol, and rub it through a No. 20 tinned-iron sieve, to 
form a coarse, granular powder. Lastly, dry it ina moderately warm place. Granu- 
lated Citrate of Magnesium should be kept in well-closed bottles.” U7. 8. 

This is a new officinal salt, and the only one of the class introduced. It is in- 
tended to furnish an agreeable, effervescent drink. It is very important to obey the 
direction to keep it in well-closed bottles, for if permitted access of air the moisture 
would soon cause the acid to act upon the carbonates and liberate the carbonic acid gas 
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gradually, and thus destroy the effervescent character of the preparation, its principal 
recommendation. Large quantities of so-called effervescent citrate of magnesia are 
sold in this country and in England which contain no citrate of magnesia at all. 

Properties. ‘‘A white, coarsely granular salt, deliquescent on exposure to air, 
odorless, having a mildly acidulous, refreshing taste, and an acid reaction. Soluble, 
with copious effervescence, in 2 parts of water at 15° C. (59° F.), and very soluble 
in boiling water; almost insoluble in alcohol. On adding chloride of ammonium 
to the aqueous solution of the salt, a portion of the liquid, when mixed with excess 
of solution of phosphate of ammonium and water of ammonia, yields a white crystal- 
line precipitate, soluble in acids. On mixing another portion with test-solution of 
chloride of calcium, supersaturating with water of ammonia and filtering, the filtrate 
deposits a white precipitate on boiling, The saturated aqueous solution of the salt, 
when mixed with a saturated solution of acetate of potassium and some acetic acid, 
should not yield a white, crystalline precipitate (abs. of tartrate).” U.S. 

Medical Properties. The medical properties are those of its solution, excepting 
that, as it does not contain a large excess of acid, it is less pleasant to the palate, but 
may in some cases suit the stomach better. (See Lnquor Magnesii Citratis.) It has 
also the advantage of portability. The dose is from one to three teaspoonfuls. 


MAGNESIT SULPHAS. U.S. Sulphate of Magnesium. [Epsom Salt.] 
MgSO. TH: O3 246. (MAG-NE'SI-I SUL’PHAS.) MgO, SO3. 7HO; 123. 


Magnesize Sulphas, Br.; Magnesia Sulfurica, P.G.; Sal Amarum, Sal Epsomense, Sal Angli- 
cum, Sal Sedlicense, Sulfas Magnesicus; Sulfate de Magnésie, Sel d’Epsom, Sel de Sedlitz, Sel amer, 
Ffr.; Schwefelsaure Magnesia, Bittersalz, G.; Solfato di Magnesia, Jt.; Sulfato de Magnesia, Sp. 


Sulphate of magnesium is a constituent of sea-water, and of some saline springs. 
It also occurs native, either crystallized in slender, prismatic, adhering crystals, or 
as an efflorescence on certain rocks and soils, which contain magnesia and a sulphate 
or sulphide. In the United States it is found in the great caves so numerous to 
the west of the Alleghany Mountains. In one of these caves, near Corydon in 
Indiana, it formed a stratum on the bottom several inches deep, or appeared in 
Masses sometimes weighing ten pounds, or disseminated in the earth of the cavern, 
one bushel of which yielded from four to twenty-five pounds of the sulphate. It 
also appeared on the walls of the cavern, and, if it was removed, acicular crystals 
again appeared in a few weeks. ( Cleveland.) 

Under the name of ‘veserite, a mineral is obtained from the saline deposits at 
Stassfurt, in Germany, which consists in part of impure sulphate of magnesium, of 
which it is said to contain 12 per cent. It is not used, so far as we have learned, 
for preparing medicinal sulphate of magnesium, but is exported from Germany 
into England, for manufacturing purposes. (Journ. de Pharm., Mai, 1873, p. 403.) 
_ Sulphate of magnesium was originally procured by evaporating the waters of 
saline springs at Epsom in England. Dr. Grew prepared it in this manner in 1675. 
It was afterwards discovered that the brine, remaining after the crystallization of 
common salt from sea-water, furnished by careful evaporation precisely the same 
salt; and, as this was a much cheaper product, it superseded the former, The 
residual brine or bittern consists of sulphate of magnesium, aud the chlorides of 
magnesium and calcium. As the sulphate of magnesium crystallizes first, it may 
with proper care be obtained nearly pure, although most frequently the salt pre- 
pared in this way is deliquescent from the presence of chloride of magnesium. It 
may be freed: from this impurity by washing the crystals -with its own saturated 
solution. It was from this source that the greater part of the Epsom salt of com- 
merce was long obtained in Europe. The salt works of New England supplied our 
own markets with an impure and deliquescent sulphate. With the improvements 
of chemistry, other and better processes have been adopted. In the neighborhood 
of Genoa and Nice, sulphate of magnesium is prepared in large quantities from a 
schistose rock, containing magnesia and sulphide of iron. The mineral is roasted, 
and exposed in heaps for some months to the action of air and water. It is then 
lixiviated, the sulphate of iron decomposed by lime-water, and the salt obtained 
pure by repeated solution and crystallization. 

58 
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William Henry, of Manchester, whose calcined magnesia has become famous 
throughout the world, took out a patent for a mode of preparing magnesia and its 
salts from the double carbonate of magnesium and calcium,—the dolomite of miner- 
alogists. His process was to drive off the carbonic acid by heat, and to convert the 
remaining earth into hydrates. He treated these with a sufficient quantity of 
hydrochloric acid to dissolve out the lime, and then converted the magnesia into a 
sulphate either by sulphuric acid or sulphate of iron. ° a 

The salt is extensively manufactured in Baltimore and Philadelphia from a sili- 
cious hydrate of magnesia. This mineral occurs in veins in the serpentine and 
other magnesian rocks which abound in the neighborhood of Baltimore and in the 
southern counties of Pennsylvania. The advantage which it possesses over the 
dolomite, in the preparation of this salt, is the almost entire absence of lime, owing 
to which there is little or no waste of acid, and the operation is much simplified. 
The mineral is reduced to a fine powder and saturated with sulphuric acid. The 
mass is then dried and calcined at a red heat, in order to convert any sulphate of 
iron, which may be present, into red oxide. It is then dissolved in water, and 
sulphide of lime added to separate any remaining portion of iron. The salt is 
crystallized and dissolved a third time, in order to purify it. The sulphate pre- 
pared by this process is generally very pure and clean, although it sometimes con- 
tains sulphate of iron. 

Properties. Sulphate of magnesium is “in small colorless, right-rhombic prisms, 
or acicular needles, slowly efflorescent in dry air, odorless, having a cooling, saline, 
and bitter taste, and a neutral reaction. Soluble in 0-8 part of water at 15° C. 
(59° F.), and in 0-15 part of boiling water; insoluble in alcohol. When heated, 
the salt gradually loses nearly 44 per cent. of its weight (water of crystallization), 
and at a strong, red heat it fuses, congealing on cooling to a white mass, which 
amounts to 48-7 per cent. of the original weight. The aqueous solution, mixed 
with solution of chloride of ammonium, yields, with excess of test-solution of phos- 
phate of sodium and water of ammonia, a white, crystalline precipitate, soluble in 
acids. With test-solution of chloride of barium it yields a white precipitate insol- 
uble in hydrochloric acid. The aqueous solution should not be colored nor be pre- 
cipitated by test-solution of ferrocyanide of potassium, hydrosulphuric acid, or sul- 
phide of ammonium (abs. of metals). A five per cent. solution, after addition of 
chloride of ammonium, should not be precipitated nor rendered turbid by test-solution 
of carbonate of ammonium and water of ammonia (abs. of other alkaline earths), 
A one per cent. solution should not yield more than a slight opalescence with test- 
solution of nitrate of silver (limit of chloride). If an aqueous solution of 1 Gm. 
of the salt, mixed with chloride of ammonium, be completely precipitated by solu- 
tion of phosphate of ammonium and water of ammonia, the filtrate evaporated to 
dryness, the residue gently ignited and then dissolved in 5 C.c. of water, this solu- 
tion, acidulated with a few drops of hydrochloric acid, should not become more than 
faintly opalescent on mixing 1 volume of it with 2 volumes of alcohol, nor on adding 
test-solution of chloride of barium to another portion (abs. of more than about 1 per 
cent. of sulphates of alkalies).” U.S. It usually occurs in small acicular crystals, 
which are produced by agitating the solution while crystallizing. It slowly effloresces 
in the air. At 32° I. 100 parts of water dissolve 25:76 parts of the anhydrous salt, 
and, for every increased degree, 0°8597 part additional is taken up. The crystals 
contain 54:22 per cent. of water of crystallization, and dissolve in their own weight 
of water at 60°, and in three-fourths of their weight at 212°. They melt in their 
water of crystallization, and at a high temperature fuse into an enamel. (Berzelius.) 

Sulphate of magnesium is completely decomposed by potassa, soda, and their car- 
bonates; by lime, baryta, and strontia, and their soluble salts. Ammonia partially 
decomposes it, and forms with the remainder a double sulphate. The bicarbonates 
of potassium and sodium do not decompose it, except by the aid of heat. 


An aqueous solution of 100 grains of the salt should yield, when completely de-— 


composed by a boiling solution of carbonate of sodium, 34 grains of dry carbonate 
of magnesium, and, according to the British Pharmacopoeia, 16-26 grains of the 
carbonate after having been well washed, dried, and heated to redness. If the dry 
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“ precipitate is less, the specimen tested is not all sulphate of magnesium, and probably 
contains sulphate of sodium. 

An economical use which has been recommended of sulphate of magnesium is the 
addition of a strong solution to ordinary whitewash, whereby a beautiful whiteness 
may be given to walls and ceilings. A little of it, moreover, added to starch consid- 
erably increases its stiffening properties, and at the same time in some degree resists 
the action of fire. (Chem. News, April 19, 1867, p. 196.) 

Medical Properties and Uses. Sulphate of magnesium is an active but safe 
cathartic, operating with little pain or nausea, and producing watery stools. It is 
more acceptable to the stomach than most medicines of its class, and will often be 
retained when others are rejected. Like many of the other neutral salts, it is refrig- 
erant, and may be made to act as a diuretic by keeping the skin cool and walking 
about after it has been taken. It is well adapted to the treatment of fevers and 
inflammatory affections. It is also useful in colic and obstinate constipation, and 
may be employed in most cases which require the use of a cathartic, without being 
attended with debility or relaxation of the stomach and bowels. The medium dose 
is an ounce (31°1 Gm.); but advantage often results from its administration in divided 
doses, frequently repeated. It is often given in combination with other medicines, es- 
pecially with senna, the griping effect of which it tends to obviate. The most agreeable 
form for administering the salt, and that in which it usually agrees best with the 
stomach, is a solution in carbonic acid water with lemon syrup. By Dr. Henry, of 
Dublin, it is highly recommended in connection with sulphuric acid. To seven 
ounces of a saturated aqueous solution of the salt he adds an ounce of the diluted 
sulphuric acid of the Pharmacopeeias, and gives a tablespoonful of the mixture for 
a dose, in a wineglassful of water.* 

Of. Prep. Infusum Sennz Compositum, UV. S.; Enema Magnesize Sulphatis, Br.; 
Liquor Magnesiz Carbonatis, Br.; Magnesize Carbonas, Br.; Magnesize Carbonas 
Levis, Br.; Mistura Sennze Composita, Br. 


MAGNESII SULPHIS. U.S. Sulphite of Magnesium. 

MgS0O;3. GH; O3 212. (MAG-NE’SI-I SUL'PHIS.) MgO, SOe. 6HO; 106. 

“Sulphite of Magnesium should be kept in well-stopped bottles.” U. S. 

Sulfite de Magnésie, /7.; Schweflichsaure Magnesia, G. 

This new officinal salt may be prepared by double decomposition between mag- 
nesium sulphate and neutral sodium sulphite. Owing to the almost universal 
presence of sulphate in the sodium sulphite, Prof. Jos. P. Remington proposes to 
prepare it by suspending eight parts of pure magnesia In sixteen parts of water, and 
then adding gradually, with stirring, officinal aqueous sulphurous acid in excess. 
The crystals which form are washed with very cold water, drained, and dried. 
Ged. F., xi. 97.) 

Properties. ‘A white, crystalline powder, gradually becoming oxidized on ex- 
posure to air, odorless, having a slightly bitter, somewhat sulphurous taste, and 
a neutral or slightly alkaline reaction. Soluble in 20 parts of water at 15° C. (59° 
F.), and in 19 parts of boiling water; insoluble in aleohol. When heated to 200° 
C. (392° F.), the salt loses its water of crystallization (50:9 per cent.), and is con- 
verted into magnesia and anhydrous sulphate of magnesium. The aqueous solution 
of the salt, mixed with chloride of ammonium, yields, with excess of test-solution 
of phosphate of sodium and water of ammonia, a white, crystalline precipitate solu- 
ble in acids. When treated with 4 times its weight of diluted hydrochloric acid, 
the salt dissolves completely and emits the odor of burning sulphur, without be- 
coming cloudy (difference from hyposulphite). A one per cent. aqueous solution, 
strongly acidulated with hydrochloric acid, should not afford more than a slight 
cloudiness with test-solution of chloride of barium (limit of sulphate).” U.S. 

Medical Properties. The sulphite of magnesium shares the general medical 


* It is said that a solution of an ounce of the salt in about a pint of the water, boiled for three 
minutes with a grain and a half of tannic acid, or with two or three drachms of roasted coffee, is 
entirely deprived of bitterness. The liquid prepared with coffee should be strained, and may be 
sweetened with sugar. (Combes, Journ. de Pharm., 3e ser., xii. 110.) 
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properties of the sulphites, but is better fitted for internal administration on account 
of its less solubility and less disagreeable taste, ete. See Sodii Sulphis. The dose 
is fifteen grains to half a drachm (1-2 Gm.). 


MAGNOLIA. U.S. Magnolia. 
(MAG-NO’LI-A.) 


“The bark of Magnolia glauca, Magnolia acuminata, and Magnolia tripetala. 
Linné. (Wat. Ord. Magnoliacex.)” U.S. 

Magnolia Bark; Ecorce de Magnolier, Fr.; Magnolienrinde, @. 

Gen. Ch. Calyx three-leaved. Petals six or more. Capsules two-valved, one- 
seeded, imbricated in a cone. Seeds berried, pendulous. Bigelow. 


1. Magnolia glauca. Willd. Sp. Plant. ii. 1266; Bigelow, Am. Med. Bot. ii. 67; 


Barton, Med. Bot. i. 77; Michaux, NV. Am. Sylv. ii. 8. This species of Magnolia, 
which in the Northern States is often nothing more than a shrub, sometimes attains 
in the South the height of forty feet. The leaves are scattered, petiolate, oval, ob- 
tuse, entire, glabrous, thick, opaque, yellowish green on their upper surface, and of 
a beautiful pale glaucous color beneath. The flowers are large, terminal, solitary, 
cream-colored, strongly and gratefully odorous, often scenting the air to a considera- 
ble distance. The calyx is composed of three leaves; the petals, from eight to four- 
teen in number, are obovate, obtuse, concave, and contracted at the base; the stamens 
are very numerous, and inserted on a conical receptacle; the germs are collected 
into a cone, and each is surmounted by a linear recurved style. The fruit is 
conical, about an inch in length, consisting of numerous imbricated cells, each con- 
taining a single scarlet seed. This escapes through a longitudinal opening in the 
cell, but remains for some time suspended from the cone by a slender thread. 

M. glauca extends along the seaboard of the United States, from Cape Ann, in 
Massachusetts, to the shores of the Gulf of Mexico. It is abundant in the Middle 
and Southern States, usually growing in swamps; but is seldom met with in the 
interior, west of the mountains. It begins to flower in May, June, or July, accord- 
ing to the latitude. It is usually known as magnolia in the North, and as white bay 
or sweet bay in the South, but is occasionally called swamp sassafras, beaver tree, etc. 

2. M. acuminata. Willd. Sp. Plant. ii. 1257; Michaux, V. Am. Sylv. ii. 12. This 
species is much larger than the preceding, often growing to the height of seventy 
or eighty feet. The leaves are six or seven inches long, by three or four in breadth, 
oval, acuminate, and pubescent on their under surface. The flowers are five or six 
inches in diameter, bluish or cream-colored, slightly odorous, with obovate rather 
obtuse petals from six to nine in number. Mingled with the splendid foliage, they 
give a magnificent aspect to the tree when large and in full bloom. The tree grows 
in the interior mountainous regions of the United States, extending along the Alle- 
ghanies from New York to their termination in Georgia, and seldom existing in the 
low country far either to the east or west of that range. It is called cucumber tree, 
from the resemblance. of its fruit to the common cucumber. 

3. M. tripetala. Willd, Sp. Plant. ii. 1258; Michaux, NV. Am. Sylv. ii. 18. This 
is a small tree, sometimes though rarely reaching an elevation of thirty feet, and 
almost always having an inclined trunk. Jt is remarkable for the size of its leaves 
and flowers. The former are eighteen or twenty inches long by seven or eight in 
breadth, thin, obovate, somewhat wedge-shaped, entire, acute at both extremities, 
pubescent when young, and often disposed in rays at the extremity of the shoots, 
displaying a surface thirty inches in diameter. Hence has arisen its name of wm- 
brella tree. The flowers are terminal, seven or eight inches in diameter, white, with 
from five to twelve oval acute petals, of which the three outer are reflexed. This 
species extends from northern New York to the southern limits of the United 
States. It is found only in shady situations with a strong, deep, and fertile soil. 

Mr. Wallace Procter found in the fruit of this species a crystalline principle. 
When pure, this is without smell, and has at first little taste, in consequence of its 
insolubility in the liquids of the mouth, but after a time produces an irritant effect 
on the fauces. It is nearly insoluble in cold, but slightly soluble in hot water, very 
soluble in alcohol, ether, chloroform, bisulphide of carbon, and benzin. It is neu- 
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tral to test-paper. Mr. Procter considered it analogous to the liriodendrin obtained 
by Prof. Emmet, but quite distinct. He proposed for it the name of magnolin, 
which is the more appropriate, as the principle seems to be the same as that obtained 
by Dr. Stephen Procter from the bark of Af. grandiflora, and by Mr. W. D. Har- 
rison from that of the WZ glauca. (A. J. P., xxxiv. 29.) For a more detailed 
account of it, see A.J. P., 1872, p. 145. 

_ The bark and fruit of all of the species of Magnolia are possessed of similar 
medicinal properties: but the bark only is officinal, and that of the root is thought 
to be most efficient. It is officinally described as follows. “The bark from young 
wood is quilled or curved, thin, externally orange-brown and glossy, or light gray, 
with scattered warts and somewhat fissured, internally whitish or pale brownish and 
smooth ; fracture short, in the inner layer somewhat fibrous; inodorous; taste some- 
what astringent, pungent, and bitter. The bark of old wood, deprived of the cork, 
is whitish or brownish, fibrous, and less pungent.” U.S. The aromatic property, 
which resides in a volatile principle, is diminished by desiccation, and entirely lost 
when the bark is long kept. The bitterness, however, remains. The bark is desti- 
tute of astringency. The bark of Magnolia grandiflora, examined by Dr. Stephen 
Procter, was found to contain volatile oil, resin, and a principle analogous to the 
liriodendrin of Professor Emmet. (A. J. P., xiv. 95.) 

Medical Properties and Uses. Magnolia is a gently stimulant aromatic tonic 
and diaphoretic, useful in chronic rheumatism, and capable, if freely given, of 
arresting the paroxysms of intermittent fever. It has been used advantageously in 
these complaints, and in remittents, especially of a typhoid character. The dose of 
the recently dried bark in powder is from half a drachm to a drachm (1°95 to 3-9 
Gm.), frequently repeated. The infusion may also be used, but is less efficient. 
Diluted alcohol extracts all the virtues of the medicine ; and a tincture, made by 
macerating the fresh bark or fruit in brandy, is a popular remedy in chronic rheu- 


matism., 
MALTUM. U.S. Malt. 
(MAL'TUM.) 

“The seed of Hordeum distichum, Linné (Nat. Ord. Graminaceze), caused to 
enter the incipient stage of germination by artificial means, and dried.” U.S. 

Maltum Hordei, Lat.; Barley Malt; Malt d’Orge, Dréche, #r.; Gerstenmalz, @. 

The object of malting is to allow germination of the grain employed to go just 
far enough to develop the maximum amount of diastase, the ferment under whose 
influence the starch is converted into sugar. In order to achieve this, the barley 
is: first, steeped,—i.e., allowed to remain one or two days in cold water, of which it 
absorbs from 10 to 50 per cent.; second, couched,—‘e., thrown into heaps upon 
a floor and allowed to develop heat and germinate; third, when the acrospire or 
shoot is one-third the length of the grain the latter is floored,—t.e., spread upon 
wide floors to dry; fourth, it is kiln-dried,—i.e., exposed to such a temperature as 
thoroughly to dry it and to kill the young plant. If the temperature be raised 
high enough to scorch the grain, it becomes Amber Malt, or Black Malt, according 
to the extent of the charring. 

The so-called malt liquors are prepared by making an infusion (wort) of the 
bruised malt, adding hops and various other substances, and fermenting. Ale, brown 
stout, and porter are made by rapid fermentation at a comparatively high tempera- 
ture (75° F.), whilst Jager beer is prepared by a very slow, prolonged fermentation 
at a low temperature. Differences of color in malt liquors depend chiefly upon the 
color of the malt which is employed. ; 

Properties. Malt is composed of the germinated, dead barley grains with 
acrospires and radicles adherent. The U.S. Pharm. directs that it should be 
fresh, of a color not darker than pale amber, and should have an agreeable odor 
and a sweet taste. If it lack body and taste, it has probably been already exhausted. 
For a description of diastase, the peculiar ferment which converts the starch of the 
grain into dextrine and dextro-glucose, see Hordeum Decorticatum. 

Medical Properties. See Hatractum Malti. 

Of. Prep. Extractum Malti. 
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MANGANI OXIDUM NIGRUM. U.S. Black Oxide of Manganese. 
[ Diowide of Manganese. ] 
(MAN’GA-NI OX’I-DUM NI/GRUM.) 


“ Native, crude Binoxide of Manganese, containing at least 66 per cent. of the 
pure Oxide [Mn0,; 86.—Mn0O,; 43].” U.S. 

Manganesii Oxidum Nigrum, Br.; Manganum Hyperoxydatum, P.@.; Oxydum Manganicum; 
Manganese, Peroxide of Manganese, Deutoxide of Manganese, Black Oxide of Manganese, Pyro- 
lusite ; Oxide noir de Manganése, F’r.; Braunstein, G.; Manganese, It., Sp. 

The officinal oxide of manganese is the dioxide of the metal manganese. Metallic 
manganese was discovered by Scheele and Gahn in 1774, and is obtained from the 
native black oxide by intense ignition with charcoal. As obtained by C. Brunner, 
by decomposing the fluoride by sodium, manganese is brittle, grayish white, and very 
hard, being capable of cutting glass and scratching the best tempered steel. It is 
susceptible of the most perfect polish, and is not altered, even in moist air, at the 
ordinary temperature. Its sp. gr. is about 8:0. Deville suspects that Brunner’s 
manganese contains a little carbon. This chemist obtained the meta! by heating the 
black oxide in excess with charcoal, in a lime crucible. The metal, thus obtained, 
is more refractory than iron ; while that procured by Brunner fused at the same heat 
as white cast iron. (Chem. Gaz., June 1, 1857.) The atomic weight of manganese 
is 54. With oxygen it forms five and possibly seven compounds: MnO,Mn,0,, 
Mn,0,,MnO, and Mn,O,. The monoxide is ofa light green color, and is the 
oxide present in or corresponding to manganous salts. The sesguioxide is black or 
dark brown, when in the hydrated state; the magnetic oxide, Mn,Q,, is red; the 
dioxide is black ; and the permanganic oxide, Mn,O,, is, when in the free state, a very 
unstable dark reddish brown liquid. The monoxide is a stable base, the sesquioxide 
feebly basic, and the dioxide when acted upon by acids yields manganous salts, while 
oxygen is evolved. The highest oxide is acid-forming, yielding permanganic acid, 
HMn0O,, the salts of which are known as permanganates. (See Potassi; Permanganas.) 
There exists also an acid, H,MnQ, (manganic), of which the salts formed are called 
manganates. The oxide corresponding is not known, however. Metallic manganese 
is an occasional constituent of organic matter. It has been detected in minute quan- 
tity in bone, hair, brain, epidermis, gastric juice, bile, urine, and pus, and has been 
found by Millon and others in the blood. M. Glénard, of Lyons, denies that it is 
a normal constituent of the blood, although sometimes present; but the evidence of 
numerous experimenters shows that it generally exists in that fluid; and, when not 
detected, it may be because the quantity present is too minute for discovery. Ac- 
cording to Mr. EH. Davy, caustic potassa, dissolved in an equal weight of water, forms 
a delicate test for manganese, not obscured by the presence of other metals. The 
smallest portion of matter, suspected to contain the metal, being finely pulverized or 
in solution, is placed upon a slip of silver foil, and a drop of the test added. Upon 
evaporating to dryness with a spirit-lamp, and raising the heat, the characteristic 
green manganate of potassium will appear on the foil. (Chem. Gaz., March 15, 
1854.) Manganese is a constituent of all arable land, and is found in the ashes of 
most of the vegetables which form the food of man and the inferior animals. In 
the mineral kingdom, it occurs sometimes as silicate (rhodonite) or carbonate (dial- 
logite), and very abundantly as the black or dioxide, called pyrolusite. It is the 
latter mineral which constitutes the officinal oxide. 

Properties, Dioxide of manganese, as it occurs in nature, is very diversified in 
its appearance. Its sp. gr. varies from 4:7 to 4:9. It is found sometimes in bril- 
liant needle-shaped crystals, often in compact masses having the metallic lustre, but 
far more frequently in the form of a dull earthy-looking substance, of a black or 
brown color. It is purest when crystallized. As it occurs in commerce, it is usually 
in the form of a black powder, insoluble in water, and containing more or less oxi- 
dized iron, carbonate of calcium, sulphate of barium, and earthy matter. Iron, which 
is rarely absent, is detected by the production of a greenish or blue tint on the ad- 
dition of ferrocyanide of potassium to its chloride solution. When exposed to a 
red heat it yields a portion of its oxygen, and is reduced to the state of sesquioxide. 
Hence its use in obtaining that gas. Good samples, after being dried, lose, when 
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_ heated to whiteness, 12 per cent. of oxygen. It is distinguished from sulphide of 
antimony by its infusibility, and by causing the evolution of chlorine on being 
heated with hydrochloric acid. When of a brown color, it is not of good quality. 

The U. S. Pharmacopeeia describes it as “ a heavy, grayish black, more or less 
_ gritty powder, permanent in the air, odorless and tasteless, and insoluble in water or 
alcohol. At a red heat the Oxide gives off oxygen gas; and, if heated with hydro- 
chlorie acid, it causes the evolution of chlorine gas. On intimately mixing 1 
part of the Oxide with 1 part of hydrate of potassium and 1 part of chlorate of 
potassium, introducing the mass into a crucible, moistening with water, drying and 
igniting, a dark, fused mass is obtained, which yields a green solution with water, 
changing to purplish red on being boiled or on the addition of diluted sulphuric 
acid. If 5 Gm. of the finely powdered Oxide be digested with 15 Gm. of water 
and 20 Gm. of hydrochloric acid, then 21 Gm. of ferrous sulphate be added, and 
the mixture heated to boiling, the cooled filtrate should not acquire a blue color on 
the addition of freshly-prepared test-solution of ferricyanide of potassium (presence 
of at least 66 per cent. of pure dioxide of manganese).” U.S. 

But few mines of dioxide of manganese exist; though the metal itself is very 
generally diffused throughout the mineral kingdom. It occurs most abundantly in 
Bohemia, Saxony, the Hartz, France, and Great Britain. In the United States no 
mines have been opened, except in Vermont, from which State an inferior brown 
ferruginous manganese is supplied through Boston. Besides this source, the mineral 
is received from Nova Scotia, France, Germany, England, and occasionally Scotland. 
It comes packed in casks or barrels, generally in lumps and coarse powder, just as it 
is dug out of the mines; though occasionally it is received from England ready pul- 
verized. It isa good rule to buy it unpowdered ; as its quality can be better judged of 
in that state. A dark shining crystalline appearance may be taken as an indication of 
good quality. The Nova Scotia manganese is better than the Vermont; but that 
from Germany, England, and Scotland is the best, and commands the highest price. 

Medical Properties and Uses. Black oxide of manganese is deemed tonic and 
alterative. When slowly introduced into the system, as happens to those engaged 
in grinding the mineral, it acts, according to Dr. Coupar, of Glasgow, as a cumulative 
poison, inducing a disease which begins with a staggering gait and ends in para- 
plegia. It has been used in syphilis, chlorosis, scurvy, and various skin diseases, 
especially itch and porrigo. It has lately been employed, in a purified state, with 
ereat advantage by Dr. Arthur Leared, in stomachic pains, of a purely nervous char- 
acter, such as are apt to come on after eating. He has also found it useful in pyro- 
sis, and other irritable states of the stomach which are purely functional. It has the 
advantage over the preparations of bismuth, in these cases, that it does not consti- 
pate. (Glasgow Med. Journ., Jan. 1865, p. 79.) The dose is from three to twenty 
grains (0:20 to 1:3 Gm.), three times a day, given in the form of pill. Dr. Leared 
gave ten grains (0°65 Gm.) of the powder three times a day. For external use, 
an ointment may be made of one or two drachms of the oxide to an ounce of lard. 
The sulphate is officinal. Tor other compounds of manganese, see Part II. 

This oxide is used in the arts for obtaining chlorine in the manufacture of bleach- 
ing powder, for giving a black glazing to pottery, and for freeing glass from the 
color which it derives from iron. In the laboratory, it is employed to obtain oxygen 
and chlarine, and to form the salts of manganese. In pharmacy it is used for liber- 
ating chlorine from hydrochloric acid and from common salt, and iodine from iodide 
of sodium, contained in kelp. ; 

Pharm. Uses. In preparing Aqua Chlori, U. §.; Hydrargyri Perchloridum, Br.; 
Liquor Chlori, Br.; Liquor Sodz Chlorate, Br.; Potassee Chloras, Br. 

Off. Prep. Potassee Permanganas, Br. 


MANGANI SULPHAS. U.S. Sulphate of Manganese. 
MnS0O, 4H: O35 222. (MAN'GA-NI SUL/PHAS.) MnO, SOs. 4HO; 111. 
“ Sulphate of Manganese should be kept in well-stopped bottles.” U.S. 


Manganesii Sulphas, U. S. 1870; Manganum Sulphuricum, Sulfas Manganosus; Manganous 
Sulphate; Sulfate de Manganése, Sulfate manganeux, Fr.; Schwefelsaures Manganoxydul, G. 
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This salt may be prepared by heating the native black oxide with concentrated 
sulphuric acid. Oxygen is evolved, and the sulphate of the protoxide is formed. 
The product, when exhausted by water, furnishes a solution which must be heated 
to nearly the boiling point, and treated with carbonate of manganese, added by small 
portions at a time, which will precipitate any iron present, and change the color of 
the liquid from a dark red to a pale rose tint. The liquid is then filtered, evaporated _ 
to the consistence of a thin syrup, and set aside to crystallize. Prof. C. Lewis Diehl 
has obtained by means of the following process an abundant product of the pure 
salt. A mixture of 5 parts of black oxide of manganese and 0-75 of coarsely pow- 
dered charcoal is exposed to a red heat, in a covered crucible, until all the charcoal 
is consumed. The contents of the crucible, after cooling, are put into a porcelain 
dish, and treated with 65 parts of sulphuric acid. The whole is then evaporated 
to dryness, and the residue, being returned to the crucible, is again heated to 
redness. When cool, the mass is rubbed to powder if necessary, and treated twice 
with eight parts of boiling water; and the liquors, having been mixed, are filtered, 
evaporated till a pellicle appears, and set aside to erystallize. It is important that 
the liquid should be removed from the sand-bath as soon as the pellicle begins to 
form ; as, if the heat be continued longer, an insoluble sulphate is deposited. If the 
black oxide of manganese employed is of good quality, a pure sulphate will be ob- 
tained ; any salt of iron or copper present being rendered insoluble by the heat. 
(A. J. P., 1867, p. 189.) 

Laster’s process is as follows. ‘Take of Black Oxide of Manganese 40 parts, 
Commercial Hydrochloric Acid 200 parts. Dissolve the black oxide in the acid 
beneath a chimney-flue, and, when solution is complete, and chlorine no longer 
evolved, mix very gradually 53 parts of sulphuric acid with the reddish liquid ; con- 
tinue the evaporation beneath the flue until acid vapor is no longer driven off, and 
the mass becomes dry. Dissolve this mass in 350 parts of water heated to the 
boiling point. ‘Treat the solution with carbonate of manganese until it becomes 
rose-red, filter or decant, evaporate and crystallize,” (A. J. P., 1868, p. 175.) 

Mr. F. Mahla, of Chicago, proposes to utilize chlorine residues. He takes the 
liquid remaining in the retort after the preparation of chlorine, adds to it carbonate 
of sodium sufficient to precipitate all the metallic oxides, or at least to cause a slight 
alkalinity, collects the precipitate thus produced on a muslin filter, and washes it 
with pure water, until the filtrate produces no longer an obvious reaction with ni- 
trate of silver. Three-fourths of the moist mass are removed from the filter to an 
evaporating dish, and dilute sulphuric acid is added sufficient completely to dissolve 
it. The solution is heated to near the boiling point, and the remaining fourth of 
the mass from the filter is gradually added to it, until the liquid, after being filtered, 
is no longer blackened by tannic acid. The whole solution is then filtered, and the 
filtrate, with the waters, after washing, is evaporated to crystallization. The first 
crop of crystals is sometimes contaminated with sulphate of calcium, from the car- 
bonate of calcium in the commercial black oxide employed in the process. ‘To sep- 
arate this impurity, evaporate to dryness, redissolve the residue in a little water, 
which leaves the sulphate of calcium undissolved ; and the pure solution of sulphate 
of manganese is obtained by filtration, (A.J. P., 1869, p. 351.) , 

Properties, Sulphate of manganese has the formula MnSOQ,, in which the dyad 
metal manganese replaces the H, of H,SO,. From its aqueous solution it crys- 
tallizes in rhombic prisms, which contain variable proportions of water of crystalli- 
zation according to the temperature of the solution and other circumstances, Ob- 
tained by evaporation at a gentle heat, they contain four mols. of water; between 45° 
and 68°, five mols.; under 42°, seven mols.; and a concentrated solution, mixed 
with sulphuric acid, and evaporated, yields granular crystals with one mol. Heated 
to 240°, the crystals lose three mols. of water, and at a red heat become anhydrous. 
(Brande and Taylor.) The crystals usually have a pale rose or pink color. The 
salt has an astringent and bitterish taste. It is very soluble in water; but its solu- 
bility varies with its water of crystallization. When anhydrous it is dissolved by 
two parts of water at 15-5 C. (60° F.), and in its own weight at 100° C. (212 F.). 
If carelessly prepared, it is apt to contain copper and arsenic, as well as iron. As 
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it is the source of nearly all the preparations of manganese, it is of importance 
that it should be pure. Hence, the sulphate, as first obtained, should be calcined 
at a low red heat at least twice, to render the contaminating metals insoluble, and 
then tested in solution, to be sure of its purity. According to M. A. Gorgeu, 
copper and iron, as well as nickel and cobalt, are completely precipitated by sulphide 
of manganese. In applying this reagent, the impure solution is shaken for about 
a quarter of an hour with the sulphide, and then boiled for a few minutes. (Chem. 
Gaz., July 1, 1853, p. 249.) The description of it in the U. S. Pharmacopoeia 
is as follows: “colorless, or pale rose-colored, transparent, right-rhombic prisms, if 
crystallized at a temperature between 20° and 30° C. (68°-86° F-.), slightly efflo- 
rescent in dry air, odorless, having a slightly bitter and astringent taste, and a faintly 
acid reaction. Soluble in 0-7 part of water at 15° C, (59° F.), and in 0°8 part of 
boiling water; insoluble in alcohol. The aqueous solution of the salt yields, with 
sulphide of ammonium, a flesh-colored precipitate completely soluble in moderately 
diluted acetic acid (abs. of zinc); with test-solution of ferrocyanide of potassium 
it affords a reddish white precipitate, and a brown one with test-solution of ferri- 
cyanide of potassium. ‘Test-solution of chloride of barium produces a white pre- 
cipitate insoluble in hydrochloric acid. The aqueous solution of the salt should 
not be affected by solution of tannic acid (abs. of iron). When slightly acidulated 
with hydrochloric acid, it should remain unaffected by hydrosulphuric acid (abs. 
of copper). If all the Manganese be precipitated from the aqueous solution by 
sulphide of ammonium, and the filtrate be evaporated, not more than a trace of 
fixed residue should remain on gentle ignition (limit of alkalies or magnesia).” U.S. 

Medical Properties and Uses. C. G. Gmelin found sulphate of manganese to 
produce an extraordinary secretion of bile when given to the inferior animals, and 
its effects as a cholagogue have been observed in man. According to the late Dr. 
Thomas Thomson, of Glasgow, it resembles sulphate of sodium both in taste and 
in effect, operating as a purgative in the dose of one or two drachms (3°9 to 7°5 
Gm.). From the circumstance that manganese had been found in small proportion 
in the blood, it was conjectured that this metal, like iron, might play an important 
part in the human economy ; and trial was made of it in anzemia, with the hope that 
it might prove a useful adjuvant of the chalybeates as a reconstructive agent. When 
given with iron, its use was certainly in many instances followed by the most satis- 
factory results ; but it may be questioned whether the beneficial effects were in any 
respect greater than those which the iron would have produced without such an 
auxiliary ; and, where manganese has been used alone in anzemic cases, it has gener- 
ally failed. Dr. Garrod, of London, after fair trial of it, pronounced against it. 
(Med. Times and Gaz., Feb. 1863, p. 222.) The dose of sulphate of manganese 
as a tonic is from five to twenty grains (0°33 to 1:3 Gm.). 


MANNA. U.S., Br. Manna. 


(MAN'NA.) 


» «The concrete, saccharine exudation of Fraxinus Ornus. Linné. (Nat. Ord. 
Oleacex.)” U.S. “A concrete, saccharine exudation from the stem of Fraxinus 
Ornus, Linn., and F. rotundifolia, D. C. Obtained by making incisions in the 
stems.” Br, 

Manne, Fr.; Manna, G., [t.; Mana, Sp. 

Manna is not the product of one plant exclusively. Besides the two species of 
Fraxinus indicated by the British Pharmacopceia, it is said to be obtained also from 
several other trees, belonging to the genera Ornus and Fraxinus, among which F. 
excelsior and F. parviflora have been particularly designated. Many saccharine 
substances, generally exudations from plants, have, from their resemblance to this 
substance, obtained the name of manna, and attracted more or less attention from 
writers. They are described in a note.* | 


* False Mannas. The tamarisk of Northern Africa (Tamarix Galliea, Ehr.), which produces 
the small Tamarisk Galls of Mogador, containing 40 per cent. of tannic acid (A.J. P., 1878, p. 27; 
also NV. #., 1877, p. 41), aceording to Burckhardt also gives origin to a species of manna that is used 
by the Bedouin Arabs near Mount Sinai with their food. This substance, however, according to 
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Gen. Ch. Flowers polygamous or diccious. Calyx small and four-cleft, toothed 
or entire, or obsolete. Petals four, slightly cohering in pairs at the base, or only 
two, oblong or linear, or altogether wanting. Stamens two, three, or four. Anthers 
linear or oblong, large. Style single. Stigma two-cleft. Fruit a one- to two-celled 
samara. Gray. : 

‘ This genus was separated by Persoon from the Fraxinus of Linnzeus. | 

Fraxinus Ornus. Willd. Sp. Plant. iv. 1104. B. & 7. 170.—Ornus Europea. 
Persoon, Synops. i. 9; Lindley, Mor. Med. 547; Carson, Lllust. of Med. Bot. ii. 8, 
pl. 61. The flowering ash* is a tree of moderate height, usually from twenty to 
twenty-five feet, very branching, with opposite, petiolate, pinnate leaves, composed 
of three or four pairs of leaflets, and an odd one at the end. The leaflets are oval, 
acuminate, obtusely serrate, about an inch and a half in length, smooth, of a bright 
green color, and supported on short footstalks. The flowers are white, and usually 
expand with the leaves. They grow in close panicles at the extremity of the young 
branches, and have a very short calyx with four teeth, and four linear lanceolate 

etals. 
4 Both this species of Ornus and O. rotundifolia are natives of Sicily, Calabria, 
and Apulia; and both contribute to supply the manna of commerce. ‘he former 
is cultivated in Sicily, yields manna after the eighth year, and continues to yield it 
for ten or twelve years, when it is usually cut down, and young sprouts allowed to 
grow up from the root. (Stettner, Archiv der Pharm., liii. 194.) During the hot 
months the juice exudes spontaneously from the bark, and concretes upon its sur- 
face; but, as the exudation is slow, it is customary to facilitate the process by 
making deep longitudinal incisions on one side of the trunk. In the following season 
these are repeated on the other side, aud thus alternately for the whole period 
during which the trees yield manna, extending sometimes, it is said, to thirty or 


Mitscherlich, contains no mannit, but consists wholly of mucilaginous sugar. M. Berthelot found 
a sample of manna from Sinai to consist of 55 per cent. of cane sugar, 25 of levulose and glucose, 
and 20 of dextrin and analogous substances. (Annales de Chim. et Phys., Ixvii. 82.) The same 
chemist obtained from so-called Turkish manna a new variety of sugar, which he named trehalose, 
(Gaz. Méd. de Paris, 1857, No. 49.) This has been shown to be a product from a species of larch 
(Echinops Persica), and is obtained by treating the cocoons of a coleopterous insect ( Larinus maeu- 
latus) with hot water, filtering, and crystallizing the sugar. The manna used in India and Persia 
under the name of Turaujbin is said to be the product of Hedysarum Alhagi of Linn., Alhagi Mau- 
rorum of De Candolle, a leguminous thorny shrub abundant in the deserts of Persia and Arabia. Ac- 
cording to A. Villiers, it is nearly pure melezitose. (P. J. T'r., 3d ser., vii. 917.) A substance closely re- 
sembling manna is procured by exudation from Lucalyptus mannifera, growing in New South Wales. 
It contains a saccharine matter, called melitose, different from mannit and from all the varieties of 
sugar in properties, though isomeric with glucose. It is susceptible of the vinous fermentation. (See 
A.J. P., xxviii. 157.) Another manna found in Australia is produced upon the leaves of Hucalyp- 
tus dumosa, when very small, and sometimes appears spread over large extents of country like a kind 
of snow. The natives use it for food. It is a complex body, containing sugar, gum, starch, inulin, 
and lignin. (Journ. de Chim. et de Pharm., xvi. 240.) It is said to be a secretion from an insect, 
formed into minute cells, each of which is the abode of one of the insects. It is called /erp by the 
natives. (See A.J. P., 1862, p. 547.) The substance known in France by the name of Briangon 
manna is an exudation from the common European larch (Larix Europea or Pinus Larix), and 
differs chemically from ordinary manna in containing no mannit. Berthelot found in it a peculiar 
sugar, analogous to that of the cane, which he named melezitose. (See A. J. P., 1859, p. 61.) Larix 
Cedrus, of Mount Lebanon, yields a similar product, which has some repute in Syria as a remedy 
in phthisis. (P. J. 7r., xiii. 411.) A substance resembling manna, of a sweet, slightly bitter, and 
terebinthinate taste, and actively purgative, exudes from incisions in Pinus Lambertiana, of South- 
ern Oregon, and is used by the natives. (Nar. of U.S. Expl. Exped., v. 232.) M. Berthelot has 
extracted from this product a peculiar saccharine principle, which he calls pinite. It is very sweet, 
but does not undergo the vinous fermentation. (See A. J. P., xxviii. 157.) In the neighborhood of 
Diarbekir, in Asiatic Turkey, a saccharine substance, known as Diarbekir manna, is found on the 
leaves of dwarf oaks, from which it appears to be exuded. (Jéid., Nov. 1862, p. 546.) The manna 
of the oak of Kurdistan, spoken of by Fliickiger, is probably the same as that of Diarbekir, which 
may be its entrepot. According to Fliickiger, this consists chiefly (90 per cent.) of a erystallizabla 
sugar. It deviates to the right the plane of polarized light, and reduces in the cold the solution 
of oxide of copper in soda and glycerin. This manna contains a mucilage, but no cane-sugar of 
dextrin. (Journ. de Pharm., Avril, 1873, p. 335.) Certain sea-weeds, after their death, become cov- 
ered, on exposure to the air, with an efflorescence of mannit, supposed not to pre-exist in the plants, 
but to be formed from their mucilaginous matter. (Journ. de Pharm., Avril, 1859, p. 314.) 

* A syrup prepared from the inner bark of this tree has been employed, in Europe, by Dr. De. 
vergie, with supposed advantage, in chronic eczema and impetigo. The bark contains much tannin, 
and a mucilaginous principle, which renders diluted alcohol a better menstruum than boiling water. 
(Journ. de Pharm, 3e sér., ix. 347.) 
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even forty years. Straw or chips are frequently placed so as to receive the juice, 
which concretes upon them. The manna varies in its character according to the 
mode of collection, nature of the season, and period of the year in which the exu- 
dation takes place. That procured in Sicily is said to be the best. Mr. Daniel 
Hanbury travelled through the old manna region, and satisfied himself that the col- 
lection of manna for commercial purposes is confined at present almost exclusively 
to Sicily. (P. J. Tr., Nov. 1872, p.421.) Buta more recent writer (Jbid., Nov. 
1879) asserts that the manna trees are still cultivated in Calabria. 

In commerce three varieties are distinguishable. 

1. FLAKE MANNA, or manna cannulata, is the purest variety. It exudes spon- 
taneously, or by incisions, during the hottest and dryest weather in July and August. 
According to Stettner, it is furnished by the upper incisions upon the trunk ; while 
the lower incisions yield the inferior varieties. It is in irregular, unequal pieces, 
often several inches long, resembling stalactites, rough, light, porous, brittle, whitish 
or yellowish white, and frequently concave on the surface by which they were attached 
to the trunk, and which is often soiled by impurities, sometimes by adherent frag- 
ments of the bark. When broken, these pieces exhibit a crystalline or granular 
structure. This variety is sometimes in small fragments, generally less than an 
inch in length. 

2. COMMON MANNA—manne en sorte of French pharmacy—is next in quality, 
and is collected in September and the beginning of October, when the heat of the 
weather has begun to moderate. The juice does not now concrete so readily, and 
a portion, falling on the ground at the root of the tree, becomes more or less mixed 
with impurities, and forms imperfectly solid masses, which require to be further . 
dried in the sun. Common manna consists of whitish or yellowish fragments, simi- 
lar to the pieces of flake manna, but much smaller, mixed with a soft, viscid, un- 
erystallized brownish matter, identical with fat manna. 

3. FAT MANNA is collected in the latter part of October and November, when 
the weather is cooler and rains more common. The juice is now still less disposed 
to concrete, and flowing down the trunk is received in a small excavation at its base. 
As found in commerce, it is in the form of a soft, viscous mass, containing few 
crystalline fragments, of a brown or yellowish brown color, and full of impurities. 
The U.S. Pharmacopeeia directs that such manna should be rejected.* 

Properties. Manna is officinally described as “ in flattish, three-edged pieces, oc- 
easionally eight inches (20 cm.) long, and two inches (5 cm.) broad, usually smaller ; 
friable; externally yellowish white, internally white, porous, and crystalline ; or in 
fragments of different sizes, brownish white and somewhat glutinous on the surface, 
internally white and crystalline.” U.S. Manna has aslight, peculiar odor, and a sweet 
taste, which in the impure kinds is also very nauseous, but, in the finest flake manna, 
scarcely so much so as tobe disagreeable. Its sp. gr. is 0°834. It melts with heat, and 

takes fire, burning with a blue flame. When pure it is soluble in three parts of cold, 
and in its own weight of boiling water. From a boiling saturated aqueous solution, it 
separates in partially crystalline masses on cooling. Alcohol also dissolves it. Boiling 

* Attempts have sometimes been made to counterfeit manna; but the facility of detection ren- 
ders frauds of this kind unprofitable, and they are not often practised. Dr. R. P. Thomas described 
(A. J. P., xxiv. 208) a sophisticated manna, which differed from the genuine drug both in sensible 
and in chemical properties, not even containing mannit. Baumé describes a method in which com- 
mon manna is purified so as to resemble flake manna. It consists in dissolving common manna in 
a little water, allowing the liquid to settle, decanting it in order to separate the impurities, then in- 
spissating it so that it will congeal on cooling, and immersing threads in the inspissated liquid, 
several times successively, in the manner practised by candle-makers. It may be still further 
purified by the use of animal charcoal. Thus prepared it contains less mannit than flake manna, 
and less of the nauseous principle, but is said not to operate less effectively as a laxative. 

; A fictitious manna is described by Mr. Edmond Histed (P. J. 7r., April, 1870), as having been 
taken from Paris to London, which bears a close resemblance to flake manna, for which it might be 
mistaken upon a hasty notice. The resemblance is, moreover, increased by the fact that it contains 
mannit, of which Mr. Histed obtained 40 per cent., while fine natural flake manna yielded him 70 
per cent. Closely examined, it is found to differ essentially from genuine flake manna, showing no 
erystals of mannit when broken, not having the taste and smell characteristic of good manna, and, 
besides, cleaner, lighter colored, more solid, and making a clearer solution in water. (See A. J. P., 


1870, p. 348.) May this not have been a specimen of artificial flake manna, prepared from the in- 
ferior or common manna? 
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alcohol will dissolve 15 parts of it, and upon cooling deposit beautiful crystals of 
mannit. Fourcroy and Vauquelin found manna to consist of—1, a peculiar sweet 
principle, mannit, which constitutes 75 per cent.; 2, a variety of sugar; 3, a yel- 
low nauseous matter, upon which the purgative property is thought chiefly to de- 
pend; and, 4,a little mucilage. Leuchtweiss obtained from 105 parts of manna 11:6 
of water, 0-4 of insoluble matter, 9-1 of sugar, 42°6 of mannit, 40-0 of a mixture of 
mucilaginous matter containing mannit, resin, organic acid, and a nitrogenous sub-— 
stance, and 1°3 of ashes. M. Buignet discovered in manna a considerable propor- 
tion of dextrin. He appears to have been led to this discovery by observing a very 
energetic dextrogyrate power in flake manna, which could not be owing to the sac> _ 
charine matter it contained, because the same power continued after all the sugar 
had been destroyed by fermentation. Dextrin forms about one-fifth part of flake 
manna, and a much larger part of the inferior kinds. It may be readily obtained 
separate by triturating 200 parts of flake manna with 400 of alcohol of 70° in sue- 
cessive portions, filtering the resulting mixture, by which the mannit is left behind, 
and then separating the sugar and dextrin contained in the clear liquor. This is 
done by concentrating the liquor to a syrupy consistence, and adding about 10 parts 
of alcohol at 90°. The mixture separates into two layers, the upper consisting of a 
strong alcoholic solution of sugar, the lower of a saturated solution of dextrin in 
weak alcohol. The latter is separated, washed repeatedly with alcohol at 90°, and 
then, after dilution with water, decolorization, and filtration, is evaporated gently by 
a water-bath till it ceases to lose weight. The substance remaining is dextrin. The 
saccharine matter of manna is a mixture of cane sugar and levulose, which are in 
such proportion as almost to neutralize their reciprocal optic properties. All the 
forms of commercial manna contain both sugar and dextrin, and, though the quan- 
tity of the two jointly varies considerably, yet their relative proportion is invariable, 
being 2 mols. of dextrin and 1 mol. of sugar. This is the same result which takes 
place in the saccharification of starch ; and the inference is fair, that the dextrin 
and sugar in manna are the result of a transformation of starch in the plant. (Journ. 
de Pharm. et de Chim., Juillet, 1868, pp. 5-16.) It is owing to the presence of 
glucose and dextrin that manna is capable of fermenting. Fltickiger found in all 
samples of mannit examined a small amount of a dextrogyrate mucilage, which is 
precipitated by neutral acetate of lead, and yields mucic acid when boiled with strong 
nitric acid. The greenish color of certain pieces of manna is produced by fraxin, 
C,,H,,0,,, a glucoside closely resembling esculin. Fraxin crystallizes in colorless 
prisms, easily soluble in hot water and in alcohol, and has a faintly astringent and 
bitter taste. By dilute acids, it is resolved into frawxetin, C,,H,O,, and glucose, 
©,H,,0, Even its dilute solutions are fluorescent. (Pharmacographia, 2d ed., p. 
413.) 

Mannit is white, inodorous, crystallizable in semi-transparent needles, of a sweetish 
taste, soluble in five parts of cold water, scarcely soluble in cold alcohol, but readily 
dissolved by that liquid when hot, and deposited when it cools. Its composition is 
C,H,,0,, and it is considered as belonging to the class of hexatomic alcohols. If 
mixed with chalk and cream cheese, and kept for some weeks at the temperature of 
40° C, (104° F.), it yields alcohol largely, with the disengagement of carbonic acid 
and hydrogen, and the production of lactic acid. No fungus is produced, as in the 
ordinary fermentation of sugar. (Berthelot, Journ. de Pharm., xxx. 269.) With 
lime, baryta, and strontia, it forms definite compounds, soluble in water, and precipi- 
table from their aqueous solutions by alcohol. (Jdid., Jan. 1860, p. 56.) It does not — 
reduce an alkaline solution of oxide of copper; and a test of its purity is thus pre- 
sented. (A. J. P., Jan. 1861, p. 26.) Though, when uncombined, it exercises no 
influence on polarized light, yet all of its derivatives deviate the plane of polariza- 
tion. (Journ. de Pharm., Mars, 1874, p. 219.) It may be obtained by boiling 
manna in alcohol, allowing the solution to cool, and redissolving the crystalline pre- 
cipitate. Pure mannit is now deposited. Another method is to dissolve flake manna 
In water, precipitate by solution of subacetate of lead, filter, throw down the excess. 
of lead by sulphuric acid, evaporate the solution, and mix with alcohol. On cooling, 
the mannit is deposited. (Bonsall, Arch. der Pharm., cxxxiv. 70.) This principle 
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has been found in numerous vegetables. It is said to be gently laxative in the dose 
of one or two ounces (31°1 or 62:2 Gm.). 

Manna, when long kept, acquires a deeper color, softens, and ultimately deliquesces 
into a liquid, which, on the addition of yeast, undergoes the vinous fermentation. 
This is probably owing to its conversion into sugar by the absorption of enough oxy- 
gen to neutralize the slight excess of hydrogen, which constitutes the only essential 
difference in composition between it and glucose. That which is dryest resists this 
change the longest. It is said that manna, recently gathered, is less purgative than. 
it afterwards becomes. 

Medical Properties and Uses. Manna is a gentle laxative, usually operating 
mildly, but in some cases producing flatulence and pain. Though peculiarly adapted 
to children and pregnant women, it may be given with advantage in ordinary cases 
of piles from constipation, unattended with dyspeptic symptoms. It is usually, how- 
ever, prescribed with other purgatives, particularly senna, rhubarb, magnesia, and 
the neutral salts, the taste of which it conceals, while it adds to the purgative effect. 
The dose for an adult is from one to two ounces (31:1 to 62:2 Gm.) ; for children, 
from one to four drachms (3:9 to 15-5 Gm.). It is usually given dissolved in water 
or some aromatic infusion; but the best flake manna may be administered in sub- 
stance. Manna forms a combination with iron, which it preserves against change. 
(See P. J. Tr., March, 1873.) 

Of. Prep. Infusum Sennz Compositum, U. S. 


MARMOR ALBUM. Br. . White Marble. 
(MAR/MOR AL'BUM.) 

« Hard white crystalline native carbonate of lime, in masses.” Br. 

Marmor, U.S. 1870; Marbre, Fr.; Marmor, G.; Marmo, Jt.; Marmol, Sp. 

Marble is used for obtaining carbonic acid, and for making several officinal prepa- 
rations. For the former purpose common marble is sufficiently pure; for the latter, 
the purer varieties must be selected. 

Officinal marble has a sp. gr. of from 2:7 to 2:8. It is brittle, pulverizable, and 
insoluble in water. It is wholly dissolved by dilute hydrochloric acid with effer- 
vescence. If magnesia be present, the neutral hydrochloric solution will be precip- 
itated by ammonia; and if baryta or strontia be an impurity, a similar effect will be 
produced by a solution of sulphate of calcium. When marble is exposed to a ful] 
red heat, it loses about 44 per cent. of carbonic acid, and is converted into lime. (See 
Calx.) In composition it agrees with chalk. 

The purest kind of marble is that of Carrara, sometimes called statuary marble ; 
but it is not necessary that this kind should be obtained for pharmaceutic operations. 
Marble, sufficiently pure for these purposes, is abundant in the United States. It 


_ is necessary, however, to reject the dolomitic marbles, which contain magnesia. 


Of. Prep. Potassze Bicarbonas, br.; Sodz Bicarbonas, Br. 


MARRUBIUM. U.S. Marrubium. [Horehound.] 
(MAR-RU/BI-UM. ) 
«The leaves and tops of Marrubium vulgare. Linné. (Nat. Ord. Labiate.)” U.S. 


Herba Marrubii; Herbe de Marrube blanc, Marrube blanc, F’r.; Andornkraut, Weisser Andorn, 
G.; Marrubio, /t., Sp. 

Gen. Ch. Calyx salver-shaped, rigid, ten-streaked. Corolla with the upper lip 
bifid, linear, and straight. 

Marrubium vulgare. Willd. Sp. Plant. iii. 111; B. & T. 210. White Hore- 
hound has a perennial fibrous root, and numerous annual stems, which are quad- 
rangular, erect, very downy, and from twelve to eighteen inches high. The leaves 
are about an inch long, roundish-ovate, dentate or deeply serrate, obtuse, wrinkled, 
veined, downy above, hoary on the under surface, and supported in pairs on strong 
footstalks. The flowers are white, and in crowded axillary woolly whorls. The 
calyx is tubular, and divided at the margin into ten narrow segments, which are 
hooked at the end. The corolla is also tubular, whitish, with a labiate margin, of 
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which the upper lip is bifid, the under reflected and three-cleft, with the middle 
segment broad and slightly scalloped: stamens four, included. The seeds are 
four, in the bottom of the calyx. The plant is a native of Europe, but has been 
naturalized in this country, where it grows on the roadsides, and flowers in July 
and August. 

The herb has a strong, rather agreeable odor, which is diminished by drying, and 
lost by keeping. Its taste is bitter and durable. The bitterness is extracted by 
water and alcohol. It contains a volatile oil, resin, tannin, lignin, and a bitter prin- 
ciple called marrubiin by Mein. This marrubiin is slightly soluble in cold water, 
crystallizes from alcohol in prismatic, and from ether in tabular crystals, is not pre- 
cipated by tannin, and has a very bitter and somewhat acrid taste. 

Medical Properties and Uses. Horehound is tonic, in large doses laxative, and 
may be so given as to increase the secretion from the skin, and occasionally from 
the kidneys. It was formerly considered a valuable deobstruent, and recommended 
in chronic hepatitis, jaundice, amenorrhea, phthisis, and various cachectic affections. 
By its gently tonic powers it may have proved advantageous in some of these com- 
plaints; but it exerts po specific influence over any, and has passed mainly from the 
hands of physicians into domestic use. It is employed chiefly in catarrh, and other 
chronic affections of the lungs, attended with cough and copious expectoration. The 
infusion made in the proportion of an ounce of the herb to a pint of boiling water 
may be given in wineglassful doses. The dose of the powder is from thirty grains 
tv a drachm (1:95 to 39 Gm.). The medicine is also much used in syrup and candy. 


MASSA COPAIBA. U.S. Mass of Copaiba. 
(MAS/SA CQ-PA'I-BZ.) 

Pilule Copaibee, U. S. 1870; Pilules de Copahu, Fr.; Copaiva-Pillen, @. 

“‘ Copaiba, ninety-four parts [or two ounces av.|; Magnesia, recently prepared, 
six parts [or fifty-six grains], To make one hundred parts [or about two ounces 
av.]. Mix them intimately, and set the mixture aside until it coneretes into a 
pilular mass. Should the mixture not concrete in eight or ten hours, a deficiency 
of water in the Copaiba may be inferred; and this difficulty may be obviated, in 
subsequent operations, by shaking the Copaiba with one-twentieth of its weight of 
water, allowing it to stand until all the uncombined water has subsided, and then de- 
canting and keeping it in closed bottles for use.” U.S. 

This preparation is identical with that formerly officinal. When copaiba is mixed 
with pure magnesia, it gradually loses its fluidity, forming at first a soft tenacious 
mass, and ultimately becoming dry, hard, and brittle. The quantity of magnesia, 
and the length of time requisite for this change, vary with the condition of the co- 
paiba; being greater in proportion to the fluidity of this substance, or, in other 
words, to its amount of volatile oil. The quantity of magnesia directed by the 
Pharmacopoeia, one-sixteenth of the weight of the copaiba, is sufficient to solidify 
the latter, as it is often found in commerce, in the course of six or eight hours; but, 
when the copaiba is fresh, or has been kept in closely-stopped bottles, and retains, 
therefore, nearly the whole of its oil, it is often necessary either to augment the 
proportion of magnesia, or to expose the mixture for a much longer time, or to di- 
minish the volatile oil of the copaiba by evaporation. The magnesia combines chemi- 
cally with the copaivic acid or hard resin, but,.in relation to the volatile oil, acts 
merely as an absorbent; for, when the solidified mass is submitted to the action of 
boiling alcohol, a part is dissolved, abandoning the magnesia with which it was mixed, 
while the resin, combined with another portion of magnesia, remains undissolved. 
Varieties of copaiba, therefore, are solidifiable by magnesia, directly in proportion to 
the hard resin they contain, and inversely in proportion to the volatile oil; the soft 
resin being indifferent. According to Guibourt, copaiba, not solidifiable by magnesia, 
may be made so by adding one-sixth of Bordeaux or common European turpentine. 

Hydrate of lime produces the same effect as magnesia, and, as stated by M. Thierry, 
in a shorter time, if employed according to his formula. He takes 15 parts of 
copaiba and 1 part of slaked lime, mixes them in a marble mortar, transfers the 
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mixture to an open vessel, places this upon a sand-bath, and sustains the heat for 
four hours, occasionally stirring. The hydrate of lime must have been freshly pre- 
pared from recently-burnt’ lime. The mixture loses only a twenty-fourth of its 
weight, which is chiefly the water of the hydrate. (Journ. de Pharm., 3e sér., i. 310.) 

Notwithstanding the accuracy of the above statements, it sometimes happens 
that copaiba of undoubted genuineness, and with a due proportion of volatile oil, 
will not solidify with magnesia or with lime; and the cause of this uncertainty of 
action remained long undetermined. At length it was ascertained by M. Roussin, 
through a series of well-devised experiments, that the occasional want of solidifying 
power is owing to the absence of water, the presence of a certain quantity of which, 
whether in the copaiba or in the earth employed, is essential to the combination of the 
magnesia or lime with the copaivic acid. In instances of deficiency in the solidify- 
ing property, M. Roussin recommends that the copaiba be shaken for some time 
with about one-twentieth of its weight of water, and then allowed to stand for some 
days in a warm place so as to allow all the water in excess to subside. The copaiba 
may now be decanted and preserved. Thus prepared, it will solidify with one-six- 
teenth of calcined anhydrous magnesia, in the course of a few days, and often in 
twenty-four hours. (Journ. de Pharm., 4e sér., i. 321-328.) 

M. Rabot proposes a process by which the copaiba can in a few minutes be solidi- 
fied to a consistence fit for preparing pills. He mixes pure copaiba with one-six- 
teenth of its weight of magnesia, previously slightly hydrated by sprinkling on it 
some drops of water, equal to about one-tenth of its weight, then introduces the 
capsule containing the mixture into boiling water, and keeps it thus by means of a 
water-bath for several minutes. The immediate consolidation is explained by the 
fact that the magnesia combines most readily with the resin of copaiba at a tempera- 
ture of about 50° C. (122° F.), a heat which in no degree impairs the virtue of 
the medicine. (lbid., 11. 445.) 

Pills may also be made by incorporating vegetable powders with copaiba so as to 
bring it to the proper consistence ; but this method has the inconvenience of greatly 
increasing the bulk. Spermaceti and wax have been proposed as excipients; and 
the latter, which was originally suggested by J. F. Simon, is recommended on account 
of its retaining all the volatile oil, and, with some vegetable powder, forming a mass 
that will retain its plasticity for years. One part, each, of wax, copaiba, and vege- 
table powder will answer the purpose, when the copaiba does not contain more than 
50 per cent. of volatile oil; but if richer than this, it will require more of the ex- 
cipient. To prepare the pills, melt the wax at the lowest possible heat, then gradu- 
ally add the copaiba, and lastly incorporate some vegetable powder, as pulverized 
liquorice root, for example, with the other ingredients. (See A.J. P., Jan. 1863.) 
In the preparation of the pills of copaiba, care should be taken to divide the mass 
before it has become too hard. The advantage of this preparation is, that the copaiba 
is brought to the state of pill with little increase of bulk. Each pill contains nearly 
five grains of copaiba (0:33 Gm.), and from two to six may be taken for a dose 
twice or three times a day. 


MASSA FERRI CARBONATIS. U.S. Mass of Carbonate of Iron. 
(MAS'SA FER’RI CAR-BO-NA'TIS.) 


Pilula Ferri Carbonatis, Br., also U. S. 1870; Pill of Carbonate of Iron, Vallet’s Ferruginous 
Pills; Pilulw Ferri Carbonici, P.G.; Pilule Ferrate Valleti; Vallet’s Mass; Pilules de Carbonate 
ferreux, Pilules ferrugineuses, Fr.; Vallet’sche Pillen, G. 


“Sulphate of Iron, one hundred parts [or eight ounces av.]; Carbonate of 
Sodium, one hundred and ten parts [or eight ounces av. and three hundred and 
fifty grains]; Clarified Honey, thirty-eight parts [or three ounces av.] ; Sugar, in 
coarse powder, twenty-five parts [or two ounces av.]; Syrup, Distilled Water, each, 
a sufficient quantity, To make one hundred parts [or eight ounces av.]. Dissolve 
the Sulphate of Iron and the Carbonate of Sodium separately, each in two hun- 
dred parts (or one pint) of boiling Distilled Water, and, having added twenty-five 
parts (or one and a half fluidounces) of Syrup to the solution of the iron salt, 
filter both solutions. Mix them, when cold, in a bottle just large enough to hold 
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them, or add enough Distilled Water to fill it; close the bottle accurately with a 
stopper, and set it aside so that the carbonate of iron may subside. Pour off the 
supernatant liquid, and, having mixed Syrup and Distilled Water in the proportion 
of one part (or six fluidrachms) of Syrup to sixteen parts (or one pint) of Water, 
wash the precipitate with the mixture until the washings no longer have a saline 
taste. Drain the precipitate on a flannel cloth, and express as much of the Water 
as possible. Lastly, mix the precipitate immediately with the Honey and Sugar, — 
and, by means of a water-bath, evaporate the mixture, constantly stirring, until it 
is reduced to one hundred parts (or eight ounces ay.).” U. S.* 

“Take of the Saccharated Carbonate of Iron one ounce ; Confection of Roses a 
quarter of an ounce. Beat them into a uniform mass.” Br. | 

The effect of saccharine matter in protecting iron from oxidation has been ex- 
plained under the heads of Ferri Curbonas Saccharatus and Syrupus Ferri Lodidi. 
The U.S. mass of carbonate of iron is another example of a ferruginous preparation, 
in which the iron is protected from further oxidation by the same means. The salts 
employed are the same as those used for obtaining the formerly officinal subcar- 
bonate of iron; but, in forming that preparation, the carbonate which is at first 
precipitated, absorbs oxygen, and loses nearly all its carbonic acid in the processes 
of washing and drying. When, however, as in the U.S. formula above given, the 
reacting salts are dissolved in weak syrup instead of water, and the washing is per- 
formed with weak syrup also, the absorption of oxygen and loss of carbonic acid, 
during the separation of the precipitate, are almost completely prevented. It only 
remains, therefore, to preserve it unaltered, and to bring it to the pilular consist- 
ence, and this is effected by admixture with honey and sugar, and evaporation by 
means of a water-bath. It is essential to the success of this process, that the sul- 
phate of iron should be pure; otherwise some ferric oxide will be present in the 
product. The process is that of M. Vallet, of Paris, after whom the preparation 
is popularly called. The present U.S. process differs from that of 1870, in omit- 
ting to direct boiled water or recently distilled water for washing the precipitated 
ferrous carbonate. This is an important omission, because there is apt to be some 
oxidation of the salt due to the air. The British pill of carbonate of iron is made 
from the saccharine carbonate, which is brought to the pilular consistence by being 
mixed with conserve of roses. This mode of making it is inferior to that of 
Vallet ; for, in the first place, the saccharine carbonate is admitted to contain ses- 
quioxide of iron, and, secondly, conserve of roses, while it is a less efficient pre- 
servative of the pilular mass than honey and sugar, will, through its tannic acid, 
form an inky compound with the ferruginous oxide. (See Ferri Carbonas Sac- 
charatus.) 

Properties, The U.S. preparation is in the form of a soft pilular mass, of a dark 
greenish gray color, becoming black on exposure, and with a strong ferruginous 
taste. When carefully prepared, it is wholly and readily soluble in acids. It con- 
tains nearly half its weight of ferrous carbonate. The corresponding pill, obtained 
from the saccharine carbonate, may be supposed to contain one-third of ferruginous 
matter. 

Medical Properties. The U.S. pill of carbonate of iron, or Vallet’s ferruginous 
mass, is admirably adapted to cases in which pure chalybeate preparations are indi- 
cated. It is, therefore, extremely valuable in simple anemia and chlorosis. Its chief 
merits are its unchangeableness, its freedom from astringency, and its ready solubility 
in acids. For further information respecting it, see the favorable report made on 


* Wm. Silver Thompson states that the mass is more stable when made by the following formula 
than when prepared in the officinal manner. Take of Sulphate of Iron eight ounces; Bicarbonate 
of Sodium six ounces; Sugar, in fine powder, four and a half ounces; Clarified Honey half an 
ounce; Syrup, Water, each, a sufficient quantity. Dissolve each salt separately in water, add the 
sodium solution to the iron solution gradually, constantly stirring until the effervescence ceases, 
then add about a fluidounce of syrup, and again stir. After the carbonate of iron has subsided, 
draw off the supernatant liquid, and repeat the washing with cold water slightly sweetened with 
syrup, until the washings are free from a saline taste; when, having again drawn off the super- 
natant liquid, transfer the precipitate to a muslin cloth, and express as much of the water as pos- 
sible. To the precipitate, in a porcelain dish placed over a water-bath, add the honey and sugar, 
and with frequent stirring evaporate to the pilular consistence. (A.J. P., 1870, p. 30.) 
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Vallet’s pills to the French Royal Academy of Medicine, in 1837, by M. Soubeiran. 
(See A. J. P., x. 244, 272.) The dose is three to five grains (0°20-0:33 Gm.), 
taken in pill-form, preferably after meals. 


MASSA HYDRARGYRI. U.S. Mass of Mercury. [Blue Mass. Blue 
Pill. | 
(MAS'/SA HY-DRAR/GY-RI.) 

Pilula Hydrargyri, Br.; Pilule Hydrargyri, U. S. 1870; Pills of Mercury, Mercurial Pill; 
Tee ep hie Massa Ccerulea; Blue Pills; Pilule de Mercure, Pilules bleues, #7.; Mercurial 

“ Mercury, thirty-three parts [or five ounces av. and one hundred and twenty- 
two grains]; Glycyrrhiza, in No. 60 powder, jive parts [or three hundred and fifty 
grains]; Althzea,in No. 60 powder, twenty-five parts [or four ounces av.]; Glycerin, 
three parts [or three fluidrachms]; Honey of Rose, thirty-four parts [or four and 
a half fluidounces], To make one hundred parts [or sixteen ounces av.]. Triturate 
the Mercury with the Honey of Rose and Glycerin until it is extinguished. Then 
gradually add the Glycyrrhiza and Althzea, and continue the trituration until glob- 
ules of Mercury cease to be visible under a lens magnifying ten diameters.” U. S. 

“Take of Mercury two ounces [av.]; Confection of Roses three ounces [av.]; 
Liquorice Root, in fine powder, one ounce [av.]. Rub the Mercury with the Con- 
fection of Roses, until metallic globules are no longer visible, then add the liquorice, 
and mix the whole well together.” Br. 

The mercury constitutes one-third of the mass; and the pill of the Pharmacopoeia 
of 1870, weighing three grains, contains one grain of the metal. 

The precise condition of the mercury in this preparation is somewhat uncertain. 
By far the greater proportion is in a state of minute mechanical division, and not 
chemically altered. Some maintain that the whole of the metal is in this state, 
others, that a small portion is converted during the trituration into mercurous oxide, 
and that this is the ingredient upon which the activity of the pill depends, The 
supposed oxidation is attributed partly to the influence of the air upon the surface 
of the metal, greatly extended by the separation of its particles, partly to the action 
of the substance used in the trituration. Ifthe mercury be not oxidized during the 
trituration, there can be little doubt that it becomes so, to a slight extent, by subse- 
quent exposure. The obvious changes which the mass undergoes by time can be 
explained in no other way; and mercurous oxide is asserted to have been actually 
extracted from old mercurial pill. Mr, Harold Senier analyzed a number of samples 
of blue mass, with the view of determining the amount of metallic mercury and of 
mercurous and mercuric oxides. The results showed that the latter gradually in- 
creased in quantity with the age of the blue mass, which, 18 hours after preparation, 
was found to contain but a trace of mercurous oxide; after three months, 0°24 per 
cent. mercuric and 0:62 per cent. mercurous oxides were obtained, and in another 
sample, 0-44 and 1-60 per cent. respectively. After two years, 1-80 mercuric and 
4-22 mercurous oxides were present. (P. J. Tr., 1876.) Nevertheless, it scarcely 
admits of dispute that the metal, quite independently of oxidation out of the body, 
is capable of producing the peculiar mercurial effects when introduced into the 
stomach, probably undergoing chemical changes there. According to M. Mialhe, 
mercury is slowly converted into corrosive sublimate in the stomach, under the com- 
bined agency of air and chloride of sodium. All agree that the efficacy of the prepa- 
ration is proportionate to the extinction of the mercury, in other words, to the de- 
gree in which the metallic globules disappear. This extinction may be effected by 
trituration with various substances; and manna, syrup, honey, liquorice, mucilage, 
soap, guaiac, and extract of dandelion have been recommended, among others, for 
this purpose; but the confection of roses has been adopted in all the Pharmacopeeias, 
as less liable to objection than any other. The mercury is known to be completely 
extinguished, when, upon rubbing a small portion of the mass with the end of the 
finger upon a piece of paper or glass, no globules appear; or more accurately by the 
microscopic test of the U.S. Pharmacopeia. Powdered liquorice root and powdered 
marshmallow root are added in order to give due consistence to the mass. The 
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process now officinal was proposed by Prof. C. Lewis Diehl, and is very satisfactory. 
It is possible for the apothecary to make moderate quantities extemporaneously 
with no other appliances but the mortar and pestle. As the trituration requires to 
be long continued, which renders the process very laborious, when conducted on 
the large scale, it is customary to prepare the mass by machinery. At Apotheca- 
ries’ Hall, in London, the trituration is effected by the agency of steam. The machine 
there employed consists of “a circular iron trough for the reception of the materials, 
in which revolve four wooden cylinders, having also a motion on their axis.” <A 
machine for preparing blue mass, capable of being worked by the hand or by steam- 
power, has been invented by Mr. J. W. W. Gordon, of Baltimore, and, having been 
found to answer well, is in extensive use. (A.J. P., xxi. 6.) We have already re- 
ferred, under Hydrargyrum cum Creta, to another ingenious apparatus invented by 
Dr. Squibb, by which the extinguishment of mercury is very satisfactorily effected. 
Formerly much of the blue mass used in this country was imported ; but at present 
the market is chiefly supplied by our own druggists. The preparation slowly changes 
color upon being kept, assuming an olive and sometimes even a reddish tint, in 
consequence, probably, of the further oxidation of the mercury. * 

In consideration of the incomplete extinguishment of the mercury in many speci- 
mens of the blue pill, arising from the tedious process employed, Mr. F’. B. Benger 
proposes to obtain the metal in a state of minute division. For this purpose he 
adds to a solution of an ounce of stannous chloride, in a mixture of two drachms 
of hydrochloric acid and two ounces of cold water, a boiling hot solution of 136 grains 
of corrosive sublimate in four ounces of distilled water, and stirs the mixture for a 
few seconds. The mercury of the corrosive chloride is thrown down in the form of 
a black powder, to which, after the liquid has been drawn off by means of a pipette, 
30 grains of sugar, 100 grains of powdered liquorice, and about a drachm of gly- 
cerin are added. The mass being transferred to a porcelain slab, is allowed to be- 
come sufficiently dry, and then mixed with enough glycerin and liquorice to make 
it weigh 300 grains. (P.J. T7., ii. 165.) Theoretically, this appears to be a good 
process ; but only a long experience of its practical advantages would justify its sub- 
stitution for a plan which has been followed, for so many years, with results upon 
the whole so satisfactory. An obvious objection to the process is the possibility, 
with carelessness of manipulation, of having in the preparation a minute proportion 
of corrosive sublimate or bichloride of tin. 

The blue pill is sometimes wanted in the state of powder; but, from its peculiar 
constitution, it is not eligible for reduction to this form, as the mercury is disposed 
to aggregate during pulverization, and, from the honey it contains, it is apt, when 
pulverized, to attract moisture from the air. Mr. Chas. Bullock, therefore, recom- 
mends the following method of preparing a powder which shall, as nearly as possi- 
ble, represent the blue pill, in reference to its therapeutic effects. Take of finely 
powdered Elm-bark, finely powdered Sugar, and Mercury, equal parts, and of Alco- 
hol a sufficiency. Rub the mercury with the powdered bark, adding from time to 
time enough alcohol to maintain a pasty consistence, till the mercury is completely 
extinguished ; then spread the mass on paper to dry. When dry, powder it, add 
the sugar, and rub the mixture thoroughly until the powder will pass through a sieve 
of fine bolting-cloth. (A. J. P., 1859, p. 271.) 

Medical Properties and Uses. This mass is among the mildest of the mercu- 

* The mercurial mass is very apt to contain less than the due proportion of the metal. This was 
frequently the case with the mass as formerly imported. The fraud may be detccted by the fol- 
lowing plan of estimating the proportion of mercury, suggested by Prof. Reid, of New York, and 
modified by a committee of the Philadelphia College of Pharmacy. A certain weight of the mer- 
curial mass, say fifty grains, is mixed with about one-fourth of its weight of iron filings, and intro- 
duced into a small green glass bulb, at the end of a somewhat curved tube, the open extremity of 
which is inserted, through a cork, into alcohol, contained in a broad-mouthed glass vial; another 
tube, open at both ends, passing through the cork, in order to permit the escape of uncondensed 
gases. Heat is then applied to the bulb by means of a spirit-lamp, is gradually increased until 
the glass becomes red hot, and continued for an hour, The alcohol in the vial dissolves the empy- 
reumatic products, and, by being allowed to rise in the tube, and then expelled, serves to wash out 
any mercury that may be condensed upon its sides. The alcohol is poured off from the condensed 


mercury, which is then washed with fresh alcuohol, dried, and weighed. (See A. J. P., xvii. 151 
and 309.) 
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rials, being less liable than most others to act upon the bowels, and exercising the 
peculiar influence of the remedy upon the system with less irritation. It is much 
employed for producing the sialagogue and alterative action of mercury. For the 
former purpose, three grains (0-20 Gm.) may be given two or three times a day; 
and in urgent cases the dose may be increased. Even this preparation sometimes 
disturbs the bowels. It should then be given combined with a little opium, or in 
very minute doses, as half a grain or a grain (0°03-0-065 Gm.) of the mass, re- 
peated every hour or two through the day, so as to allow of its absorption before a 
sufficient quantity has been administered to act as an irritant. With a view to the 
alterative effect upon the digestive organs, three grains (0:20 Gm.) may be given 
every night, or every other night, at bedtime, and followed in the morning, if the 
bowels should not be opened, by a small dose of laxative medicine. From five to 
fifteen grains (0-33-1 Gm.) of the mass are occasionally given as a cathartic, in 
eases requiring a peculiar impression upon the liver; but, when used for this pur- 
pose, it should always either be combined with or speedily followed by a more certain 
purgative. The b/we mass may often be administered with advantage, suspended in 
water by the intervention of thick mucilage; and it forms an excellent addition to 
the chalk mixture in diarrhoea, particularly that of children, when the biliary secre- 
tion is deficient or otherwise deranged. 


MASTICHE. U.S, Br. Mastic. 
(MAS! TI-GHE—mis'ti-ké.) 
“ A concrete resinous exudation from Pistacia Lentiscus. Linné. (Nat. Ord. 


Terebinthacesze, Anacardiese.)” U.S. ‘A resinous exudation obtained by incision 
from the stem of Pistacia Lentiscus. Linn. Produced in the island of Scio.” Br. 

Mastix, P.G.; Resina Mastiche; Mastich; Mastic, Fr.; Mastice, Jt.; Almastiga, Sp.; Sakes, 
Turk.; Arah, Arab, 

Gen. Ch. MALE. Calyzx five-cleft. Corolla none. FEMALE. Calyx three-cleft. 
Corolla none. Styles three. Drupe one-seeded. Willd. 

Pistacia Lentiscus. Willd. Sp. Plant. iv. 753; B. & 7. 68. The lentisk is a 
shrub or small tree, seldom more than twelve feet in height, much branched towards 
the top, and furnished with petiolate, abruptly pinnate leaves. The leaflets are from 
eight to twelve, and usually alternate, with the exception of the two upper, which 
are opposite. They are ovate-lanceolate, entire, obtuse, often mucronate, and sessile 
upon the common footstalk, which has a narrow foliaceous expansion on each side. 
The flowers are dicecious, and very small. The male are in an axillary ament ; the 
female are arranged alternately upon a common peduncle, which is also axillary. 
The tree is a native of the countries bordering upon the Mediterranean. The fruit 
yields by expression a fixed oil, of a deep green color, and liquid at about 90° F., 
which the Arabs of North Africa use both as an article of diet and for light. A 
resinous exudation from the stem and branches is the officinal part, but it does not 
appear to be collected in all places where the tree flourishes. 

Mastic is obtained chiefly from the island of Scio or Chios, in the Grecian Archi- 
pelago, where the tree is cultivated for this product. JIncisions are made in the 
trunk and principal branches, from which the juice slowly exudes, and either hardens 
in tears upon the bark, or drops on the ground, where it is received upon cloths, or 
the bare earth, and concretes in irregular masses. The tears are most esteemed, and 
are the only form recognized by the U.S. P. They are of various sizes, oval or roundish, 
often compressed, smooth, semi-transparent, of a pale yellow color, of a shining 
fracture, friable, and usually covered with a whitish powder, occasioned by their 
friction against each other. They are brittle but become plastic when chewed. The 
masses consist of yellowish agglutinated tears, with others of a darker color and less 
translucent, and often fragments of wood, bark, or earthy matter intermingled.* 


*In a more recent account by M. J. Léon Soubeiran, it is stated that the juice is obtained not 
only by incision, but by spontaneous exudation from the branches, where it concretes in drops, 
which, after hardening, are gathered under the name of tears, which constitute the most valued 
part of the drug. But the greater part of the resin comes from longitudinal incisions in the stem, 
made with a knife, close together, and extending from the root to the branches. In fifteen or 
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Mastic is nearly inodorous, unless rubbed or heated, when it becomes fragrant. 
Its taste is weak, but agreeably terebinthinate, and, after long chewing, very slightly 
acrid. It is at first friable under the teeth, but soon becomes soft and ductile, and 
acquires a white opaque appearance. Its sp. gr. is 1:074. It is fusible and inflam- 
mable by heat. Alcohol dissolves about 90 per cent. of it, leaving a viscid substance 
which becomes brittle when dried, and for which the name of masticin or beta-resin 
of mastiche has been proposed. This substance, though not dissolved by alcohol, 
softens and swells up in it, as gluten does in water. According to Berzelius, it pos- 
sesses the same general properties as copal, and should be considered as a variety of 
resin. That portion dissolved by the alcohol is called a/pha-resin of mastiche or 
mastichic acid because of its acid properties, and has the formula C,,H,,O0,. Mastic 
is wholly soluble in ether, chloroform, and oil of turpentine, scarcely soluble in the 
fixed oils, and insoluble in water. It consists chiefly of resin, with masticin, and a 
minute proportion of volatile oil, which can scarcely be said to have been obtained in a 
separate state, though it imparts flavor to alcohol and water distilled from the mastic, 
especially when this has been previously triturated with an equal weight of carbonate 
of potassium. Mastic is occasionally adulterated with olibanum, sandarach, and 
other resinous bodies, and, in seasons of scarcity, with sea-salt. 

Medical Properties and Uses. Mastic was formerly thought to possess prop- 
erties analogous to those of the turpentines, and was used in debility of the stomach, 
hzemoptysis from ulceration, leucorrhcea, chronic diarrheea, etc. ; but its virtues were 
overrated, and it is at present scarcely ever given internally. In the Hast, however, 
an aqueous infusion is said to be still used in infantile cholera; and the Greeks em- 
ploy cataplasms made by mixing it with bread and red wine, which they apply to 
the lower abdomen. (Landerer.) It is sometimes employed to fill the cavities of 
carious teeth, for which purpose it is well fitted by its softness. Great quantities of 
it are consumed in Turkey, where it is habitually chewed by the women, under the 
impression that it sweetens the breath and preserves the gums and teeth. The al- 
coholic solution has been employed as a styptic in bleeding from the nose, leech- 
bites, ete., being applied by means of a camel’s-hair pencil directly to the bleeding 
vessel. Dissolved in alcohol or oil of turpentine, it forms a brilliant varnish. A 
solution made by macerating half an ounce of mastic and fifteen grains of caoutchouc 
in two fluidounces of a chloroform, and filtering in close vessels, forms a valuable 
microscopic varnish. 

The following mode of applying it to carious teeth has been recommended. Dis- 
solve four parts of mastic in one of ether, in a bottle well stopped. With the solu- 
tion thus formed, which is yellow and of an oily consistence, saturate a small piece 
of cotton of the size of the carious cavity, and, having well cleansed and dried the 
cavity, introduce the cotton, without painful pressure, so as to fill it exactly. The 
resin attaches itself to the diseased surface of the tooth, which it protects from the 
air, and from the food taken into the mouth. 


Off. Prep. Pilulee Aloés et Mastiches, U.S. 


MATICO. U.S. Mattico. 
(MA-T1/CO—ma-tee’ks.) 


“The leaves of Artanthe elongata. Miquel. (Nat. Ord. Piperacex.)” U.S. 
“The dried leaves of Artanthe elongata. Miquel. Imported from Peru.” Br. 

Matice Folia, Br.; Matico Leaves; Feuilles de Matico, Fr.; Maticobliitter, G. 

Gen. Ch, Spikes solitary, opposite the leaves. Flowers hermaphrodite. Style 
none. Sracts peltate or cucullate. Miquel. 

This genus, separated by Miquel from Piper, is very extensive, embracing nearly 
a hundred species diffused through South and Central America. At least two of 
these have contributed to furnish their products to commerce; but it is to the A. 


twenty days, the resin has become concrete, and is collected in little paniers of white paper or cot- 
ton cloth. Great care is taken to prevent it from falling on the ground, and becoming soiled by 
the earth, and, if any is thus soiled, it is immediately cleansed at the time of collection. (Journ. de 
Pharm., Nov.-Dec. 1870, p. 359.) 
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elongata exclusively that the medicine called matico has been officinally as- 
cribed.* 

Artanthe elongata. Miquel; Lindley, Med. and Gconom. Bot. p. 133, fio) 1:95. 
—Piper angustifolium. Ruiz and Pavon, lor, Peruv.—Piper elongatum. Vahl. 
This is a shrub with a jointed stem about twelve feet in height. In a dried speci- 
men received from Dr. Ruschenberger, of the U.S. Navy, the leaves are sessile or 
very shortly petiolate, oval-lanceolate, acuminate, from 2 to 6 inches long by about 
an inch in breadth, bright green on the upper surface, paler and downy beneath, 
finely crenate, tessellated above, reticulate beneath, the meshes small, and the veins 
densely brownish-hairy ; of an agreeable aromatic odor, and a strong spicy taste. 
The spikes are solitary, opposite the leaves, and cylindrical. The bracts are peltate 
or cucullate; the flowers hermaphrodite. The plant is a native of Peru. 

The leaves, spikes, and stalks are mixed together, and more or less compressed, 
in the packages of the imported drug, and are all possessed of activity, though the 
leaves only are recognized by the Pharmacopeeias. Their shape and general aspect 
have been described above, as well as their smell and taste. They are readily pul- 
verized, forming a light, greenish, absorbent powder. According to Dr. Hodges, 
they contain chlorophyll, a soft dark green resin, brown and yellow coloring matters, 
gum, salts, lignin, a light green, thickish volatile oil, and a peculiar bitter principle, 
soluble in water and in alcohol, but not in ether, which he calls maticin. (Philos. Mag., 
Sept. 1844, p. 206.) According to Mr. Wiegand, the maticin of Dr. Hodges is a 
salt of potassa. Mr. John J. Stell, who examined the drug in the expectation of 
discovering a principle analogous to cubebin or piperine, failed in the attempt. 
Fliickiger found it to contain 2:7 per cent. of. the volatile oil, which was slightly 
dextrogyre and boiling in large part at 180° C.-200° C. In winter-time it deposited 
large crystals of a camphor, fusing at 103° C., and having the odor and taste of the 


* Ava, Kava. The root of another species of the old genus Piper, P. methysticum (Macropiper 
methysticum, Miquel), is used in the Sandwich Islands to form an intoxicating drink, under the 
name of ava, kava, or kawa. (See articles, with figures, in P. J. 7'r., iii. 1844, p. 472.) The 
root is large and fibrous, but rather light and spongy in texture. When fresh it is said to weigh 
usually from two to four pounds, although it sometimes attains as much as twenty pounds in weight, 
or even more. In drying, however, it loses rather more than half its weight. Externally it is 
grayish brown, with very thin bark, which, when sliced off, shows a complete net-work of woody 
tissue, some of the interstices of which are filled with soft yellowish white cellular matter, while 
others are quite empty. Internally it is yellowish white. In a variety of the plant known as 
“ Marea,” it is citron-yellow, and in another variety, known as “‘ Avini-Ute,” it is pinkish. A 
transverse section shows a number of narrow lines (woody bundles) radiating from near the centre 
towards the circumference, the interstitial tissue being much wider than the lines themselves. The 
central portion of the root is soft and cellular, with a few woody bundles anastomosing with each 
other, and proceeding at right angles to the radiating bundles, so as to form a net-work in the centre 
of the transverse section. The root has a pleasant odor recalling that of the lilac (Syringa vulgaris, 
L.), or meadow-sweet (Spirea Ulmaria, L.). It has a slightly pungent taste, and causes an in- 
creased flow of saliva, with a slightly astringent sensation in the mouth, and a scarcely perceptible 
bitterness. The root and extreme base of the stem are the parts generally used. The root contains 
also nearly half its weight of starch. M. Gobley has discovered in this root a crystalline principle 
analogous to piperin, which he calls methysticin, and which, possessing neither odor nor taste, 1s 
probably inert. He found also a greenish yellow resin, of a strong aromatic smell, and an acrid 
pungent taste, to which he ascribes the powers of the root. (Journ. de Pharm., Janv. 1860, p. 20.) 
The priority of this discovery having been disputed by M. Cuzent, the question was referred by the 
Society of Pharmacy of Paris to a committee, who, after investigating the subject, ascertained that 
the priority of the discovery was in fact due to Mr. Morson, of London, who had announced it 
so early as 1844; though both the other chemists were ignorant of this fact. “The crystalline prin- 
ciple called Kavahin, or Methysticin, may be obtained in acicular crystals from a concentrated 
tincture. Kavahin differs from piperine and cubebin in being colored red by hydrochloric acid, 
the red color fading on exposure to air into a bright yellow, and in being colored by strong sul- 
phuric acid a purplish violet, which passes into green.” The name of awine has been proposed 
for the acrid resin. There is also a volatile oil in the root. (/bid., Mars, 1862, p. 215.) It is stated 
to be in small doses tonic, and has been very highly recommended in gonorrheea. In Oceanica, in this 
complaint, from a drachm to a drachm and a half of the powdered drug 1s macerated for five minutes 
in a pint of water, and the half of the filtrate is taken before a meal and the other after the meal. 
The action of Kava root appears to vary with the amount taken. In small doses it is generally 
stated to act as a stimulant and tonic, but when taken in large doses it produces an intoxication 
which differs from that caused by alcohol in being of a silent and drowsy nature, accompanied by 
incoherent dreams, the drinker not being quarrelsome or excited. A well-prepared fluid extract 
would probably be effective in doses of from half a drachm to a drachm (3°9 to 75 C.c.). In 1854 
a tincture was commended in gout used internally and locally. (Med. Times and Gaz., Dec. 1854, 
p- 591.) 
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oil. It also affords, according to Marcotte, a crystallizable acid named artanthic 
acid, with some tannin. (Pharmacographia, 2d ed., p. 590.) 

Medical Properties and Uses, Matico is an agreeable aromatic tonic and stim- 
ulant, having a tendency, like cubebs, to act on the urinary passages. It has long 
been known as a medicine in Peru. Dr. Martius speaks of its use by the natives 
externally as a vulnerary, and internally as an aphrodisiac (Pharm. Centralb., 1843, 
p. 12); and, according to Dr. Scrivener, who practised medicine at Lima, it is much | 
employed in Peru locally for arresting hemorrhage, and in the treatment of ulcers. 
(A. J. P., xviii. 175.) In 1839 it was taken to England, and was prescribed by 
Dr. Jeffreys, of Liverpool, with advantage, in diseases of the mucous membranes ; 
as gonorrhea, leucorrhcea, menorrhagia, catarrh of the bladder, hemorrhoids, and 
epistaxis. Others have employed it with benefit in similar cases and in diarrhea ; 
and it is said to have proved useful in haemoptysis, haeematemesis, dysentery, and 
hematuria. Dr. Ruschenberger gives strong testimony in its favor in several of 
the diseases mentioned. Its most useful internal application is probably as an alter- 
ative stimulant to the diseased mucous membranes. If efficient as a hemostatic, 
it must be on principles similar to those upon which oil of turpentine acts ; for it is 
not astringent. As a local styptic it probably acts mechanically in the same manner 
as agaric. The dose of the powder is from half a drachm to two drachms (1°95 to 
7-8 Gm.) three times a day. The infusion and fluid extract are officinal. 

Prof. Bentley, of London, describes a new variety of matico, brought from a port 
of Central America, consisting of broken leaves, spikes, and branches, which he re- 
ferred to another species of the same genus, Artanthe adunca, growing in the West 
Indies and various parts of South America. The medicine is distinguishable from 
the genuine by the want of the reticulated upper surface and downy under surface 
which characterize the latter. Prof. Bentley found the sensible properties of the 
new variety identical with those of the old. (P.J. Tr., Jan. 1864, p. 290.) 

Off. Prep. Infusum Matice, Br.; Hxtractum Matico Fluidum, U.S.; Tinctura 
Matico, U.S. 


MATRICARIA. U.S. Matricaria. [German Chamomile. ] 


(MAT-RI-CA/RI-A.) 


“The flower-heads of Matricaria Chamomilla. Linné. (Vat. Ord. Composite)” 
Ui: 


Flores Chamomille Vulgaris, P.G.; Fleurs de Camomille commune (d’Allemagne), Fr.; Kamille, 
Kamillenblumen, G. 


Gen. Ch. Calyx flat, imbricate, with scales having scarious margins. Receptacle 
naked, terete. Pappus none. 

Matricaria Chamomilla. Linn. Sp. Plant. 1256. This is an annual plant, with 
a branching stem a foot or two in height, bearing alternate leaves about two inches 
long, the lower ones tripinnate, the upper bipinnate or simply pinnate, and all of 
them very green, and nearly or quite smooth. The leaflets are linear and very 
small. The flowers appear singly at the ends of the stem and branches. They are 
about three-quarters of an inch in diameter, with the ray spreading. The scales 
of the calyx are obtuse, green in the middle, and whitish, membranous, and translu- 
cent at the margin. The ray florets are white, at first spreading, and ultimately 
reflected. The disk is of a deep yellow color, at first flat, but in the end convex, 
and even somewhat conical. 

The plant is a native of Europe, and is occasionally cultivated in our gardens. All 
parts of it are active; but the flowers only are officinal. These shrink in drying, 
so that they are scarcely half as large as in their recent state. Those found in our 
shops are imported from Germany. They are officinally described as “about three- 
fourths of an inch (18 mm.) broad, composed of a flattish, imbricate involucre, a 
conical, hollow, naked receptacle, about fifteen white, ligulate, reflexed ray-flowers, 
and numerous yellow, tubular, perfect flowers without pappus; strongly aromatic 
and bitter. The similar flower-heads of Anthemis arvensis, Linné, and Maruta 
Cotula, De Candolle, have a conical, solid, and chaffy receptacle.” U.S. 

The dried flowers of the Matricaria are considerably smaller than common chamo- 
mile, and exhibit a larger proportion of the disk florets compared with those of the 
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ray. They have a strong, peculiar, rather unpleasant odor, and a disagreeable bit- 
ter taste. Their active constituents are volatile oil and bitter extractive, which aro 
readily taken up by water and alcohol. The oil, which is obtained by distillation 
with water, is thick, somewhat tenacious, of a fine deep blue color becoming green 
and brown by age, and almost opaque in mass. Though supposed by Gerhardt to 
be identical with the oil of chamomile (Anthemis nobilis), it has been shown to be 
distinct. (P. J. Tr., Feb. 1862, p. 429.) It congeals at —4° F., has the sp. gr. 
0:93, and contains a terpene, C,,H,,, and a camphor, C,,H,,O. The blue color is 
due to a volatile principle called azulene by Piesse, and cawrulein by Gladstone. 

Medical Properties and Uses. Matricaria isa mild tonic, very similar to chamo- 
mile in medical properties, and, like it, in very large doses, an emetic. It is esteemed 
also in Europe antispasmodic and anthelmintic. It is much employed in Germany ; 
but in this country scarcely at all, unless by German practitioners. It may be given 
for the same purposes and in the same manner as chamomile. 


MEL. U.S., Br. Honey. 
(MEL.) 


** A saccharine secretion deposited in the honey-comb by Apis mellifica. Linné. 
(Class, Insecta; Order, Hymenoptera.)” U.S. 

“A saccharine secretion deposited in the honey-comb by Apis mellifica (Linn.), 
the hive bee.” Br. 

Miel, Fr.; Honig, G.; Miele, Jt.; Miel, Sy. 

Naturalists have not yet determined whether honey isa secretion of the bee, Apis 
mellifica, or whether it exists already formed in plants. It is certain that the nec- 
taries of flowers contain a saccharine matter, which is extracted by the insect; and 
the fact is well known that the flavor and character of honey are very much affected 
by the nature of the plants which predominate in the vicinity of the hive; so much 
so that, when these plants are poisonous, the fluid sometimes partakes of their 
noxious qualities. Several cases of poisoning from eating honey from a particular 
source are recorded in the New Jersey Med. Reporter for November, 1852, p. 46. 
Still, it probably undergoes change in the organs of the bee; as the saccharine mat- 
ter of the nectaries, so far as it has been possible to examine it, wants some of the 
characteristic properties of honey.* 

The finest honey is that which is allowed to drain from the comb. If obtained 
from hives that have never swarmed, ‘it is called virgin honey. An inferior kind is 
procured by submitting the comb to pressure; and, if heat be employed previous to 
expression, the product is still more impure. 

In the recent state honey is fluid; but, on being kept, it is apt to form a erystal- 
line deposit, and to be ultimately converted into a soft granular mass. In commerce 
it is found of every consistence, from that of a viscid liquid like thin syrup or oil, to 
that of lard or soft suet. Its color is sometimes white, but usually yellowish, and 
occasionally of a brownish or reddish tinge. It has a peculiar agreeable odor, vary- 


* Propolis. This is a resinous substance, deposited by bees at the base of the hive, and in other 
parts which required protection from the outer air, of a nature entirely different from wax or honey, 
and supposed to be intended for the protection of the comb from injurious external agencies. Dr. 
H. 0. Hitchcock (Chicago Med. Journ., 1867) considers it as one of the best remedies in simple 
mucous diarrhoea, even when severe, and attended with pain and vomiting. In many cases only 
a single dose is required. It appears to possess anodyne and soporific properties. He has found 
it also efficacious in dysentery in the early stage; but it has proved -useless in the disease when fully 
established. In chronic diarrhoea, even of the kind contracted in camp, and remarkable for its 
obstinacy, it has seemed to act like a charm. It is of a dark reddish or yellowish brown color, 
of a shining fracture, an aromatic taste and smell, quite insoluble in water, nearly so in ether, but 
readily dissolved by alcohol and solution of potassa. Dr. Hitchcock has used both a tincture and 
an alkaline solution; the former (two drachms of propolis and four fl» *dounces of alcohol), in doses 
of from thirty minims to a fluidrachm (1°9 to 3°75 C.c.); the latter (two drachms of the resin to 
a fluidrachm of liquor potassa and four fluidounces of a menstruum consisting of equal parts of 
water and simple syrup), in the dose of half a fluidrachm (1°9 C.c.) after each stool. 

Bee-bread is the name given to a material found in some of the cells of the comb, consisting 
mainly of the pollen of plants. (Chicago Med. Examiner, Sept. 1865.) Dr. Jas. S. Whitmire found 
that in the dose of a drachm (3°9 Gm.) three times a day, it caused great increase of the urinary 
secretion. No disagreeable effects followed its use, except a slight flatulency and looseness of the 
powels. It is entirely palatable and inoffensive to the stomach. (See A. J. P., 1866, p. 56.) 
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ing somewhat with the flowers from which it was collected, and a very sweet, feebly 
aromatic taste, which is followed by a slight prickling, or sense of acrimony in the 
fauces. Its sp. gr. is about 1:333. (Duncan.) Cold water dissolves it readily, alco- — 
hol with less facility. ‘When diluted with 2 parts of water, the resulting liquid 
is almost clear, not stringy, has the sp. gr. 1:101 to 1:115, a brownish or yellowish 
color, and a faintly acid reaction. If 1 part of Honey be dissolved in 4 parts of 
water, a clear solution should result, which should not be rendered more than faintly 
opalescent by a few drops of test-solution of nitrate of silver (chloride), or of nitrate 
of barium (sulphate). If a small portion of Honey be diluted with 1 volume of 
water and then gradually mixed with 5 volumes of absolute alcohol, it should not 
become more than faintly opalescent, and should neither become opaque, nor deposit 
a slimy substance at the bottom and along the sides of the test-tube. When inciner- 
ated in small portions at a time, in a platinum crucible, it should not leave more than 
0-2 per cent. of ash (any larger percentage of ash and failure to respond to the pre- 
ceding tests indicating the presence of glucose or other foreign admixtures). Water 
boiled with Honey, and allowed to cool, should not be rendered blue or green on the 
addition of test-solution of iodine (abs. of starch).” U.S. It is essentially a strong 
aqueous solution of mixed dextrose and levulose, the sum of which, known as “ glu- 
cose,” amounts generally to 70 to 80 per cent. 

The following analyses of pure, unadulterated honey show the variations in its 
composition. They were made by Dr. J. Campbell Brown (Analyst, iii. 269). 





Water 

Wax, Pollen, Water ex-| expelled 
Locality. Levulose. | Dextrose. | Sucrose. | and Insoluble Ash. | pelled at above 
Matter. 100° C. 100° C. 

and Loss. 
Haglisin... (2. Jcetyapesasou 37°04 36°11 None. | Good trace. "15 19°10 7°60 
WY WiSliidis css sdasexiaedv aed 37°66 39°24 None. Trace. 14 16°40 6°56 
OTIAAOLY 5 sy, ccsen ton sat 37°36 42°02 None. | Slight trace. ab Sg 15°50 4°95 
AFOPWMIAT rs cess seacns cone 33°56 36°16 None. Trace. ia. 19°11 11°00 
Greek, cise..1le<ottsaanee ask 40°43 31°77 None. "05 15 19°80 7°80 
DISON isp scccsenvesas esoters 37°69 34°51 None. Nearly 1°0 14 18°80 6°86 
SRUADECR sense ceded vite senses 33°60 34°80 2°2 (?) 2°1 25 19°46 7°58 
OATOTIIR ccseystaesetestes 38°29 35°57 None. Good trace. JU 17°90 8:13 











The glucose may be obtained by treating granular honey with a small quantity of 
alcohol, which, when expressed, takes along with it the other ingredients, leaving the 
crystals nearly untouched. The same end may be attained by melting the honey, 
saturating its acid with carbonate of calcium, filtering the liquid, then setting it 
aside to crystallize, and washing the erystals with alcohol. Inferior honey usually 
contains a large proportion of uncrystallizable sugar and vegetable acid. Diluted 
with water, honey undergoes the vinous fermentation. 

In warm weather, honey, if not very pure, sometimes ferments, acquiring a pun- 
gent taste and deeper color. Starch is said to be occasionally added to the inferior 
kinds to give them a white appearance. The adulteration may be detected by dilu- 
tion with water, which dissolves the honey and leaves the starch at the bottom of 
the vessel. The nature of the deposit may be tested by the tincture of iodine. 
The presence of added water may be suspected from the greater thinness of the 
liquid, and its want of disposition to crystallize. 

Honey is largely adulterated with artificial glucose. This may be detected by the 
officinal tests, but the safest method is to determine the sugar by the use of Fehling’s 
solution. The grape sugar may be determined directly in a weighed quantity of honey. 
An equal weight of the same honey is boiled with 2 per cent. sulphuric acid, and 
the sugar may be determined after inversion ; finally the dextrin may be determined 
in a third portion by precipitation with alcohol. The difference in the quantity of 
sugar found before and after inversion is so great as to furnish a certain method for — 
distinguishing natural and artificial honey. 

Medical Properties and Uses. Honey possesses the same medical properties 
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as sugar, but is more disposed to affect the bowels. Though largely consumed as 
an article of food, it is seldom employed medicinally, except as a vehicle. Its taste 
and demulcent qualities render it a useful addition to gargles; and it is sometimes 
employed as an application to foul ulcers. 


Of. Prep. Mel Depuratum, Br.; Mel Despumatum, UW. S. 
MEL BORACIS. Br. Honey of Borax. 


(MEL BOQ-RA-CIS.) 

Mel Sodii Boratis, U.S. 1870; Honey of Borate of Sodium; Miel boraté, Mellite de Borax, 
Fr.; Boraxhonig, G 

“Make of Borax, in fine powder, sixty-four grains; Clarified Honey an ounce 
[avoirdupois]. Mix.” Br. 

This preparation was very properly dropped from the U.S. Pharmacopoeia at the 
last revision, as it may well be left to extemporaneous prescription. The U: 8. 
formula of 1870 was practically identical with the British process given above. It 
is used in the thrush of infants, and in aphthous ulcerations of the mouth. 


MEL DESPUMATUM. U.S. Clarified Honey. 
(MEL Dits-PU-MA/TUM.) 

Mel Depuratum, Br.; Miel despumé, Mellite simple, Fr.; Gereinigter Honig, G. 

“« Honey, a convenient quantity. Heat the Honey, by means of a water-bath, 
remove the scum, and strain.” U.S. 

“Take of Honey jive pounds. Melt the honey in a water-bath, and strain, while 
hot, through flannel, previously moistened with warm water.”’ Br. 

Honey, by the heat of the water-bath, becomes so fluid that the wax and other 
lighter impurities which it contains rise to the surface, and may be skimmed off; 
while the heavier substances which may have been accidentally or fraudulently added, 
such as sand or other earth, sink to the bottom. A neat method of separating is 
described in NV. #., Feb. 1880. It is as follows. ‘ Pour the honey into a per- 
fectly clean cylindrical vessel, with straight sides, rather narrow, and having a 
small lip at the open margin, and heat the vessel on a water-bath. When the 
water is hot, pour enough honey into the vessel to fill it to within about 1 inch of the 
edge, and allow it to remain at rest in the water-bath, at a moderate heat, for about 
one hour. During this time, most of the impurities will rise to the top, while 
some others may sink to the bottom. Now remove the vessel very carefully from 
the water-bath, and pour on top of the hot honey, very gently, a sufficient amount of 
cold water to fill the vessel completely. This will cause all the impurities floating 
on the honey at once to rise to the top of the cold water, where they will often 
solidify to a tough skin or cake, which may be taken off without difficulty. Then 
pour off the water through the lip, remove the last remnants, if necessary, by means 
of blotting-paper, and filter the honey through a piece of well-washed, wetted, and 
dense white flannel. The resulting product—if the honey is pure—will be very bril- 
liant.” The French Codex simply directs six pounds of white honey to be heated 
with two pounds of water, skimmed, concentrated to 30° B. while boiling hot, and 
then strained through flannel. 

The following method of clarifying honey is recommended by André von Hirsch- 
berg. Boil 25 lbs. of honey, to which half the quantity of water has been added, 
with a pulp obtained by stirring three sheets of white blotting-paper with water, over 
a slow fire, till the paper is reduced to minute fibres. When the mixture cools, put 
it into a woollen filtering bag, previously moistened, and allow the honey to pass. 
It comes away quite clear. The pulp may then be washed, and the dark liquid 
evaporated by a water-bath to the proper consistence. (P. J. Tr., ix. 543.) 

Another process, recommended by A. Hofmann, is to dissolve 28 lbs. of honey in 
twice its weight of water, heat the solution to the boiling point, and then add a solu- 
tion of three drachms of gelatin in three times its weight of water, and afterwards 
an aqueous solution of one drachm of tannin, or an infusion of two drachms of galls. 
The mixture is to be well stirred, and kept hot for an hour. Lastly, seven-eighths 
of the honey may be drawn off clear, the remainder filtered through flannel, and the 
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whole evaporated. (Ibid., xv. 121.) The use of tannin is objectionable, however, 
on account of its solubility in honey, and the danger of honey so purified reacting 
when brought in contact with ferric salts. For other processes of purifying honey, 
see 14th edition of this work, p. 1321, and A. J. P., 1877, p. 19; also 1879, pp. 
193, 598, and 1880, p. 132. Heugel’s method is to mix two pounds each of honey 
and water with a half ounce of carbonate of magnesium, frequently agitate for 
two or three hours, filter through doubled white filtering-paper, boil slowly, remove 
the scum carefully, and evaporate upon a steam-bath to a syrupy consistence. 

Honey clarified with carbonate of calcium and animal charcoal, as in the first process 
described, is as clear and colorless as syrup made with sugar, but still retains a pe- 
culiar flavor. It is less disposed to ferment than crude honey, and is said not to be 
so liable to produce griping pain when swallowed. 

Off. Prep. Confectio Piperis, Br.; Confectio Rosse, U. S ; Confectio Scammonii, 
Br.; Confectio Terebinthinzw, Br.; Mel Boracis, Br.; Mel Rosx, U. S.; Oxymel, 
Br.; Oxymel Scillee, Br.; Massa Ferri Carbonatis, U. S. 


MEL ROSE. U. 8S. Honey of Rose. 
7 (MEL RO/SZ.) 

Mel Rosatum, P.G.; Mellitum Rosatum ; Mellite de Roses rouges, Miel Rosat, Fr.; Rosenhonig, G, 

“Red Rose, in No. 40 powder, eight parts [or two ounces av.]; Clarified Honey, 
ninety-two parts [or twenty-three ounces av.]; Diluted Alcohol, a sufficient quantity, 
To make one hundred parts [or about twenty-two fluidounces]. Moisten the powder 
with two parts [or half a fluidounce] of Diluted Alcohol, pack it firmly in a coni- 
cal glass percolator, and gradually pour Diluted Alcohol upon it until thirty-three 
parts [or eight fluidounces] of percolate are obtained. Reserve the first three parts 
[or six fluidrachms] of the percolate, evaporate the remainder, by means of a water- 
bath, to jive parts [or ten fluidrachms], add the reserved portion, and mix the 
whole with the Clarified Honey.” US. 

Though one of the officinals in the late London and Edinburgh Pharmacopeeias, 
the Honey of Rose has been dropped in the British. The U.S. formula is based 
on that of Prof. Grahame. (See A. J. P., 1859, p. 443.) The object in reserving 
a portion of the first tincture, in the process, is to avoid the evaporation of the 
volatile oil in the concentration of the liquid, and thus to preserve the flavor as 
well as the astringency of the roses. Honey of rose forms a pleasant addition to 
the gargles employed in inflammation and ulceration of the mouth and throat. 


MELISSA. Melissa. U.S. [Balin.] 
(ME-LIS'SA.) 


‘The leaves and tops of Melissa officinalis. Linné. (at. Ord. Labiatee.)” U.S. 

Folia Melissee, P.G.; Herba Melissee; Lemon Balm; Herbe au Citron, Mélisse, Fr.; Melissen- 
blaitter, Citronenkraut, Garten-Melisse, G.; Melissa, Jt.; Torongil, Sp. 

Gen. Ch. Calyx dry, nearly flat above ; with the upper lip sub-fastigiate. Corolla, 
upper lip somewhat arched, bifid; lower lip with the middle lobe cordate. Willd. 

Melissa officinalis. Willd. Sp. Plant. iii. 146 ; Woody. Med. Bot. p. 334, t. 119. 
Balm has a perennial root, which sends up annually several erect quadrangular 
stems, usually branched towards the base, and a foot or two in height. The leaves 
are about two inches long, are opposite, ovate or cordate, obtuse, deeply serrate, 
glandular or pubescent; the lower on long footstalks, the uppermost nearly sessile. 
The flowers are white or yellowish, upon short peduncles, and in axillary whorls of 
four or five, surrounding only half the stem. The calyx is tubular, pentangular, 
and bilabiate, with the upper lip tridentate and flattened, the lower cut into two 
pointed teeth. The corolla is whitish or purplish, tubular and bilabiate, the upper 
lip less convex and notched, the lower three-cleft. The plant is a native of the 
south of Europe. It has been introduced into this country, where it is cultivated in 
gardens, and grows wild along the fences of our roads and lanes. For use the herb 


should be cut before the appearance of the flowers, which begin to expand in July. . 


In the fresh state, it has a fragrant, lemon-like odor, but is nearly inodorous when 
dried. The taste is somewhat austere, and slightly aromatic. The herb contains # 


oa 
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minute proportion (one-eighth to one-fourth per cent.) of a yellowish or reddish 
yellow essential oil, which has its peculiar flavor in a very high degree. It contains 
also tannin, bitter extractive, and gum. 

Medical Properties and Uses. Balm produces scarcely any remedial effects 
upon the system. The quantity of oil which it contains is not more than sufficient 
to communicate an agreeable flavor to the infusion, which forms an excellent drink 
in febrile complaints, and when taken warm tends to promote the operation of dia- 
phoretic medicines. 


MENISPERMUM. U.S. Menispermum. [Canadian Moonseed.] 
(MEN-I-SPER/MUM.) 


“The rhizome and rootlets of Menispermum canadense. Linné. (Nat. Ord. 
Menispermaceze.)” U.S. 

Gen. Ch. Sepals four to eight. Petals six to eight, short. Stamens twelve to 
twenty in the sterile flowers, as long as the sepals. -Anthers four-celled. Pistils two 
to four in the fertile flowers, raised on a short, common receptacle. Stigma broad 
and flat. Drupe globular. Gray’s Manual. 

M. canadense. L. This is a woody, climbing plant, which grows throughout the 
eastern United States, as the only species of its genus there native. It is specifi- 
cally characterized by its peltate three- to seven-lobed leaves, its small clusters of 
greenish yellow flowers, and its somewhat kidney-shaped glaucous fruit, which is 
ripened in the month of September. Its root was first brought into market as 
Texas Sarsaparilla, and identified by Prof. Robt. P. Thomas, (A. J. P., xxvii. 7.) 

Properties. Menispermum is officinally described as follows. ‘“ Rhizome several. 
feet long, about a quarter of an inch (6 mm.) thick, yellowish brown or brown, finely 
wrinkled longitudinally and beset with numerous thin, rather brittle rootlets ; frac- 
ture, tough, woody ; internally yellowish, with a thickish bark, a circle of porous, 
short, nearly square, wood-wedges and a large central pith; nearly inodorous ; taste 
bitter.” U.S. Prof. J. M. Maisch proved the presence of a white alkaloid, and of 
a small quantity of berberine. The former reacts with the usual alkaloidal precipi- 
tants, is not very soluble in water, but soluble in alcohol and ether. Starch was also 
found in the root. (A. J. P., 1863, p. 301.) 

Medical Properties. In an unpublished inaugural dissertation by Dr. George 
F. Terrell (Feb. 1844), it is stated that the root of this plant is considerably em- 
ployed in Virginia, both in domestic practice and by physicians, as a substitute for 
sarsaparilla, in scrofulous affections. It is also reputed to be tonic, but is very rarely 
used in regular practice, and is probably inert even in indefinite doses. 


MENTHA PIPERITA. U.S. Peppermint. 
(MEN'THA PI-PE-RI’TA.) 


“The leaves and tops of Mentha piperita. Linné. (Nat. Ord. Labiate.)” U.S. 

Folia (Herba) Menthe Piperite, P.G.; Menthe poivrée, Fr,; Pfefferminze, Pfeffermiinze, G.; 
Menta piperita, /t.; Pimenta piperita, Sp. ‘ 

Gen. Ch. Corolla nearly equal, four-cleft ; the broader segment emarginate. Sta- 
mens upright, distant. Willd. 

Several species of Mentha possess medicinal properties. Besides the two here 
described, namely, I. piperita and M. viridis, the Mentha Pulegium, under the 
name of pulegium or pennyroyal, long held a place in the British Pharmacopceias, 
but is no longer recognized. The portions of this plant used, and their application 
to the treatment of disease, were similar to those of other mints. The plant is spe- 
cifically characterized by its roundish prostrate stems, its ovate, obtuse, somewhat 
crenate leaves, and its verticillate flowers. It is a native of Europe, and neither 
cultivated nor employed in this country ; our native pennyroyal belonging to a dif 
ferent genus. (See Hedeoma Pulegioides.) 

Mentha piperita, Willd. Sp. Plant. iii. 79; B. & T. 203; Carson, [dust. of Med. 
Bot. ii. 16, pl. 63. Peppermint is a perennial herbaceous plant, with a creeping root, 
and quadrangular, channelled, purplish, somewhat hairy stems, branched towards 


340 Mentha Piperita.—Mentha Viridis. PART 3:7 


the top, and about two feet in height. The leaves are about two inches long, oppo- 
site, petiolate, ovate, serrate, pointed, smoother on the upper than the under surface, 
and of a dark green color, which is paler beneath. The flowers are small, purple, 
and in terminal obtuse spikes, interrupted below. The calyx is tubular, furrowed, 
and five-toothed, often purplish; the corolla is purplish, tubular, with its border 
divided into four segments, of which the uppermost is broadest, and notched at its 
apex. ‘The four short stamens are concealed within the tube of the corolla; the 
style projects beyond it, and terminates in a bifid stigma. 

This species of mint is a native of Great Britain, whence it has been conveyed 
to the continent of Europe and to this country. In some parts of the United States, 
especially in New England and Michigan, the western part of New York, Ohio, 
and New Jersey, it is largely cultivated for the sake of its volatile oil, and is often 
found growing wild. The cultivators of this herb have observed that, in order to 
maintain its flavor in perfection, it is necessary to transplant the roots every three 
years. It should be cut for medical use in dry weather, about the period of the 
expansion of the flowers. These appear in August. 

The herb, both in the recent and the dried state, has a peculiar, penetrating, grate- 
ful odor. The taste is aromatic, warm, pungent, glowing, camphorous;, bitterish, and 
attended with a sensation of coolness when air is admitted into the mouth. These 
properties depend on a volatile oil, of which from 1 to 1:25 per cent. can be obtained 
from the herb. The leaves are said to contain a little tannic acid. The virtues of 
the herb are imparted to water, and more readily to alcohol. 

Medical Properties and Uses. Peppermint is a grateful aromatic stimulant, 
much used for all the purposes to which medicines of this class are applied. To allay 
nausea, relieve spasmodic pains of the stomach and bowels, expel flatus, and cover 
the taste or qualify the nauseating or griping effects of other medicines are among. 
the most common of these purposes. The fresh herb, bruised and applied to the 
epigastrium, often allays sick stomach, and is useful in the cholera of children. The 
medicine may be given in infusion; but the volatile oil, either alone, or in some 
state of preparation, is generally preferred. 

Of. Prep. Oleum Menthee Piperite, U. S.; Spiritus Menthe Piperite, 7 8; 


Vinum Aromaticum, U. S. 


MENTHA VIRIDIS. U.S. Spearmint. 
(MEN’THA VIR'I-DIS.) 
“The leaves and tops of Mentha viridis. Linné. (Nat. Ord. Labiate.)” U.S. 


Herba Menthe Acutz (vel Romane); Menthe verte, Menthe romaine, Baume vert, Menthe 4 
épi, Fr.; Griine Miinze, Rémische Minze, G.; Menta Romana, /t.; Yerba buena puntiaguda, Sp. 


Mentha viridis. Willd. Sp. Plant. iii.76; B.& T. 202. Spearmint, sometimes 
called simply miné, differs from M. piperita chiefly in having sessile or nearly sessile, 
lanceolate, naked leaves; elongated, interrupted, panicled spikes; setaceous bracts ; 
and stamens longer than the tube of the corolla. Like the preceding species, it is 
a native of Kurope. In this country it is cultivated for domestic use and for the 
sake of itsoil. It also grows wild in low grounds, in long-settled parts of the country. 
Its flowering season is August. According to Thomson, it should be cut in very dry 
weather, and, if intended for medical use, just as the flowers appear; if for obtain- 
ing the oil, after they have expanded. 

The odor of spearmint is strong and aromatic, the taste warm and slightly bitter, 
less pungent than that of peppermint, but considered by some as more agreeable. 
‘These properties are retained for some time by the dried plant. They depend on a 
volatile oil, which is obtained by distillation, and is imparted to alcohol and water 
by maceration. (See Oleum Menthe Viridis.) 

Medical Properties. The virtues and applications of this plant are the same as 
those of peppermint. 

Of. Prep. Oleum Menthe Viridis, U. S.; Spiritus Menthe Viridis, U. S. 
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MEZEREUM. U.S. Mezerewm. 
(ME-ZE!RE-UM.) 


“The bark of Daphne Mezereum, Linné, and of other species of Daphne. (Nat. 
Ord. Thymelacez.)” U.S. ‘The dried bark of Daphne Mezereum (Linn.), Meze- 
reon; or of Daphne Laureola (Linn.), Spurge Laurel.” Br. 

Mezerei Cortex, Br.; Mezereon Bark; Cortex Mezerei, P.G.; Cortex Thymelex (vel Coccogni- 
dii) ; Ecorce de Mézéréon, de Garou, de Lauréole, de Thymélée, Bois gentil, #’.; Kellerhals, Seidel- 
bastrinde, Kellerhalsrinde, G.; Mezereo, /t.; Mecereon, Sp. 

Gen. Ch. Calyx none. Corolla four-cleft, withering, enclosing the stamens. 
Drupe one-seeded. Willd. 

All the species of Daphne are possessed of active properties; but three only are 
officinal—D. Mezereum, D. Laureola, and D. Gnidium ; the first two of which are 
recognized in the British Pharmacopeeia, the last in the French Codex. 

1. Daphne Mezereum. Willd. Sp. Plant. ii. 415; B. & T. 225; Carson, J7- 
lust. of Med. Bot. ii. 26, pl. 72. This is a very hardy shrub, three or four feet 
high, with a branching stem, and a smooth, dark gray bark, very easily separable 
from the wood. The leaves spring from the ends of the branches, are deciduous, 
sessile, obovate-lanceolate, entire, smooth, of a pale green color, somewhat glaucous 
beneath, and about two inches long. They are preceded by the flowers, which 
appear very early in spring, and sometimes bloom even amidst the snow. These 
are of a pale rose color, highly fragrant, and disposed in clusters, each consisting 
of two or three flowers, forming together a kind of. spike at the upper part of the 
stem and branches. At the base of each cluster are deciduous floral leaves. The 
fruit is oval, shining, fleshy, of a bright red color, and contains a single round seed. 
Another variety produces white flowers and yellow fruit. 

This species of Daphne is a native of Great Britain and the neighboring conti- 
nent, in the northern parts of which it is particularly abundant. It is cultivated in 
Kurope both for medicinal purposes and as an ornamental plant, and is occasionally 
found in our own gardens. It flowers in February, March, or April, according to 
the greater or less mildness of the climate. 

2. Daphne Gnidium. Willd. Sp. Plant. ii. 420; B. & 7. 227. In this species, 
called garow or sain-bois by the French, the leaves are linear-lanceolate, acute, 
entire, smooth, and irregularly but closely set upon the branches. The flowers are 
white, downy, odoriferous, and disposed in terminal panicled racemes. The fruit is 
globular, dry, at first green, but ultimately black. D. Gnidium grows in dry un- 
cultivated places in the south of Europe, and flowers in June. In France its bark 
is used indiscriminately with that of the former species. 

Besides the species above described, Daphne Laureola, or spurge laurel, is said 
to furnish a portion of the mezereum of commerce, and is recognized by the Br. 
Pharmacopeeia; but its product is inferior in acrimony, and consequently in me- 
dicinal activity. 

The bark of the root was formerly directed ; but the mezereum with which our 
markets are supplied is evidently the bark of the stem; and the Pharmacopceias at 
present very properly direct the bark, without designating the part from which it 
inust be taken. British writers state that the bark of the root is the most active. 
The berries and leaves of the plant are also active; and the former have sometimes 
proved fatal to children who have eaten them. Pallas states that they are used as 
a purgative by the Russian peasants, and that thirty berries are required to act. 
French authors observe that fifteen are sufficient to kill a Frenchman. A tincture 
of them is used in Germany as a local application in neuralgia. (Ann. de Thérap., 
1854, p. 42.) Mezereum is brought to us chiefly from Germany. | 

Properties. Mezereum, as it comes to us, is usually in strips, from two to four 
feet long, and an inch or less in breadth, sometimes flat, sometimes partially rolled, 
and always folded in bundles, or wrapped in the shape of balls. It is covered ex- 
ternally with a grayish or reddish brown wrinkled epidermis, with transverse scars 
and minute black dots, very thin, and easily separable from the bark. Beneath the 
epidermis is a soft, greenish tissue. The inner bark is tough, pliable, fibrous, stri- 
ated, and of a whitish color with a silky surface. When fresh it has a nauseous 
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smell, but in the dry state is nearly inodorous. Its taste is at first sweetish, but af- 
terwards highly acrid and even corrosive. It yields its virtues to water by decoction. 

Vauquelin discovered a peculiar principle in the bark of Daphne Alpina. - This 
has subsequently been found in other species, and has received the name of daphnin. 
Gmelin and Bir found it in the bark of D. Mezereum, associated with wax, an acrid 
resin, a yellow coloring matter, reddish brown extractive, an uncrystallizable and fer- 
mentable sugar, a gummy matter containing nitrogen, ligneous fibre, malic acid, and 
several malates. By J. B. Eng it has been discovered, together with a volatile 
oil, in the flowers of Daphne Mezereum. ( Wittstein’s Viert., vill. 23.) Daphnin 
is in prismatic crystals grouped together, colorless, transparent, brilliant, slightly sol- 
uble in cold water, very soluble in boiling water and alcohol, without odor, and of a 
bitter, somewhat austere taste. By Zwenger it is said to be insoluble in ether. The 
same chemist states that it has an acid reaction, and acts like the glucosides, being 
resolvable by sulphuric or hydrochloric acid into sugar, and a peculiar crystallizable 
principle called daphnetin, C,H,0,+ H,O. He gives for daphnin the formula 
C,,H,,O, + 2H,0, the same as that of ezsculin. (Annal. der Chem. und Pharm., 
cxv. 1.) It is obtained by treating the alcoholic extract of the bark with water, 
decanting the solution, precipitating with subacetate of lead, filtering, decomposing 
the excess of the subacetate by sulphuretted hydrogen, again filtering, evaporating 
to dryness, submitting the residue to the action of anhydrous alcohol, and evapo- 
rating the alcoholic solution to the point of crystallization. Though daphnin is 
probably not inert, it is not the principle upon which the virtues of mezereum chiefly 
depend. Vauquelin thinks that in the recent plant they reside in an essential oil, 
which by time and exposure is changed into a resin, without losing its activity. The 
acrid resin, observed by Gmelin and Bir, is probably the characteristic principle to 
which the bark owes its vesicating properties. It is obtained separate by boiling 
mezereum in alcohol, allowing the liquor to cool in order that it may deposit some 
wax which it has taken up, then distilling off the alcohol, and treating the residue 
with water, which leaves the resin. This is of a dark green, almost black color, 
hard and brittle, and of an exceedingly acrid and permanent taste. In the isolated 
state, it is slightly soluble in water; and it is much more so, when combined with 
the other principles of the bark. It appears, however, not to be a pure proximate 
principle, but rather a resinoid combination of an acrid fixed oil with another sub- 
stance. The acrid principle of mezereum is partially given off by decoction with 
water, as proved by the irritating character of the vapor; but none of it appears 
to escape when the bark is boiled with alcohol. (Squire, P. J. 7’r., i. 395.) 

Coccognin, isolated in 1870 by Casselmann from the fruits of D. Mezereum, ap- 
pears to be closely allied to, if not identical with daphnin. By the dry distillation 
of an alcoholic extract of mezereum bark, Zwenger obtained wmbelliferone, C,H,O,. 

Medical Properties and Uses, The recent bark applied to the skin produces 
inflammation followed by vesication, and has been popularly used as an epispastic, 
from time immemorial, in some of the southern countries of Europe. The dried 
bark, though less active, is possessed of a similar property, and is occasionally em- 
ployed in France by regular practitioners for the purpose of forming issues. A small 
square piece, moistened with vinegar, is applied to the skin, and renewed twice a day 
till a blister is formed, and occasionally afterwards to keep up the discharge. It is 
slow in its operation, generally requiring from twenty-four to forty-eight hours to 
vesicate. An irritant ointment is prepared from mezereum, which is used for main- 
taining the discharge from blistered surfaces, and may be applied advantageously to 
obstinate, ill-conditioned, indolent ulcers. An alccholic extract has also been em- 
ployed to communicate irritant properties to issue peas. 

Internally administered, mezereum is a stimulant capable of being directed to the 
skin or kidneys, and in large doses apt to excite purging, nausea, and vomiting. In 
overdoses it produces the fatal effects of the acrid poisons; and a case of apparently 
severe narcotic effects has been recorded. (Am. Journ. of Med. Sci., xxi. 518.) It 
had at one time much reputation as a remedy in the secondary stages of syphilis, and 
still enters as an ingredient into the officinal compound decoction of sarsaparilla. It 
has also been thought to act favorably as an alterative in scrofulous affections, chronic 
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rheumatism, and obstinate diseases of the skin. For this purpose it is usually ad- 
ministered in decoction. (See Decoctum Mezeret.) The dose of the bark in substance 
is ten grains (0°60 Gm.); but it is seldom used. 

Of. Prep. Decoctum Sarsze Compositum, Br.; Decoct. Sarsaparillee Compositum, 
U.S.; Extractum Mezerei, U. S.; Extractum Mezerii Aithereum, Br.; Extractum 
Mezerei Fluidum, U. S.; Extractum Sarsaparillee Compositum Fluidum, U.S. 


MICA PANIS. Br. Orumb of Bread. 
(MI'CA PA/NIS.) 


“ The soft part of bread made with wheat flour.” Br. 
Mie du Pain, Fr.; Brodkrumen, @. 
Off. Prep. Cataplasma Carbonis, Br. See Farina. 


MISTURA. Miztures. 


(MIS-TU/RZ.) 

Mixtures, Fr.; Mixturen, G. 

This term should be restricted, in the language of pharmacy, to those preparations 
in which insoluble substances, whether solid or liquid, are suspended in watery fluids, 
by the intervention of gum arabic, sugar, the yolk of eggs, or other viscid matter. 
When the suspended substance is of an oleaginous nature, the mixtyre is properly 
called an emulsion. The object of these preparations is usually to facilitate the ad- 
ministration, to conceal the taste, or to obviate the nauseating effects of unpleasant 
medicines ; and their perfection depends upon the intimacy with which the ingre- 
dients are blended. Some skill and care are requisite for the production of uniform 
and perfect mixtures. As a general rule, the body to be suspended should be 
thoroughly mixed by trituration with the substance intended to act as the interme- 
dium, before the watery vehicle is added. In the case of the liquid balsams and oils, 

if gum arabic be employed as the intermedium, it should be previously brought to 
the state of mucilage of the consistence directed in the U.S. Pharmacopoeia. When 
a fixed oil or balsam is to be made into an emulsion, the method most employed abroad 
is to add one part of gum, to two or three of the oil, in a mortar, triturate until the 
mixture is complete, and then add at once, twice as much water as gum used, and 
triturate rapidly until the oil is completely emulsified, then gradually add the re- 
mainder of the vehicle with constant trituration. Agitation ina bottle is sometimes 
substituted for trituration. The plan most largely used in this country is to make 
the emulsion with mucilage. Having a broad flat pestle and a mortar perfectly free 
from grease, put in a little mucilage, rub it around the mortar, add about half as 
much oil, triturate from the centre so as to emulsify this, then add more mucilage, 
then oil, and so on until the operation is completed. Care is required never to get 
the oil in excess of the mucilage. This plan seems to accord with the principle laid 
down by R. Rother (Chicago Pharmacist, 1872, p. 25), that the most perfect and 
rapid emulsifier is a perfect emulsion. The proportion of gum and water necessary 
to make a good emulsion with the fixed oils varies with the oil. Thus, while castor 
oil requires only two drachms of the gum and three drachms of water to the ounce, 
most other fixed oils require half their weight of gum, and a weight of water equal 
to half that of the oil and gum united. These quantities being well rubbed together, 
any desirable amount of water may afterwards be gradually added, and will readily 
incorporate with the other ingredients. The white of eggs has been frequently ordered 
by physicians as the suspending substance; but it is inferior for this purpose to the 
yolk, or to gum arabic. When the white is used it should be well beaten, and in- 
corporated with the oleaginous or balsamic substances before the water is added. 
Mixtures are generally the objects of extemporaneous prescription; but a few have 
been deemed of sufficient importance to merit a place in the Pharmacopeias. They 
should be prepared only when wanted for use. The mixtures, now officinal, which 
were admitted at the last revision of the U.S. Pharmacopeia are Mistura Ferri et 
Ammonii Acetatis, Mistura Magnesie et Asafoetidee, Mistura Rhei et Sodee. 
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MISTURA AMMONIACI. U.8., Br. Ammoniac Mixture. 
(MIS-TU’RA AM-MQ-NI'A-CL.) 

Emulsio Ammoniaci, Lac Ammoniaci; Ammoniacum Mixture, Milk of Ammoniac; Mixture de 
Gomme ammoniaque, Lait ammoniacal, Fr.; Ammoniak-Emulsion, G. 

“ Ammoniac, four parts [or one hundred and eighty grains] ; Water, one hundred 
parts [or ten fluidounces]. Rub the Ammoniac with the Water, gradually added, 
until they are thoroughly mixed, and strain.” US. 

“Take of Ammoniacum, in coarse powder, a quarter of an ounce [avoirdupois] ; 
Distilled Water eight fluidounces. ‘Triturate the Ammoniacum with the Water, 
gradually added, until the mixture assumes a milky appearance, then strain through 
muslin.” Br. 

The present 4 per cent. officinal mixture is slightly stronger than that of U.S. P. 
1870, which contained but 3.per cent. of ammoniac. In this mixture the resinous 
and oily constituents are suspended by means of the gum of the ammoniac, impart- 
ing a milky appearance to the preparation, which, from this circumstance, was 
formerly called lac ammoniaci, or milk of ammoniac. The greater portion of the 
resin subsides upon standing. The mixture is slightly curdled by acids. The dose 
is from one to two tablespoonfuls (15 to 30 C.c.). 


MISTURA AMYGDALA. U.S., Br. Almond Mixture. 
(MIS-TU/RA A-MYG'DA-LZ.) 

Emulsio ‘Ampenatent s. Amygdalarum, Emulsio Simplex; Milk of Almonds; Emulsion simple, 
Lait d’Amandes, Fr. ; Mandelemulsion, Mandelmilch, @. 

‘Sweet Almond, siz parts [or two hundred and forty grains]; Acacia, in fine 
powder, one part [or forty grains]; Sugar, three parts [or one hundred and twenty 
grains]; Distilled Water, one hundred parts [or nine fluidounces]. Having blanched 
the Almond, add the Acacia and Sugar, and beat them in a mortar, until they are 
thoroughly mixed; then rub the mixture with the Distilled Water, gradually added, 
and strain.” U.S. 

“Take of Compound Powder of Almonds two ounces and a half [avoirdupois] ; 
Distilled Water one pint [Imperial measure]. Rub the powder with a little of the 
Water into a thin paste, then add the remainder of the Water, and strain through 
muslin.” Br. 

These preparations are essentially the same; the gum and sugar, which enter into 
the U.S. formula directly, being ingredients of the compound powder of almonds of 
the British. The gum arabic in these formulas is introduced, not so much for its 
demulcent properties, as to assist In the suspension of the insoluble ingredients of 
the almonds. The same formula will answer for the preparation of an emulsion of 
bitter almonds. 

The oleaginous matter of the almonds is suspended in the water by means of their 
albumen, gum, and sugar, forming a milky emulsion. When the almonds themselves 
are employed, as in the U.S. process, care should be taken to reduce them to the 
consistence of a paste previously to the addition of the water; and with each suc- 
cessive portion of fluid a uniform mixture should be formed before another portion 
is added. Common water, when pure, may be properly substituted for the distilled. 
Great care should be taken to select the almonds perfectly free from rancidity. 
The mixture is not permanent.* Upon standing, the oil rises like thick cream to 
the surface, and the separation is effected more quickly by heat, alcohol, and the 
acids, which coagulate the albumen. The preparation is closely analogous to milk 
in chemical relations and appearance. In warm weather it soon becomes sour. 

The almond mixture has a bland taste, and may be used as an agreeable, nutritive 
demulcent in catarrhal and dysenteric affections and irritation of the urinary pas- 


* Concentrated Emulsion of Almonds. H. P. Reynolds prepares a permanent preparation which, 
when mixed with three times its bulk of water, makes an emulsion which cannot be distinguished 
from the officinal, by using the following formula. Take of Sweet Almonds [blanched], Sugar, 
Glycerin (“C. P.’’), each, one ounce; Powdered Gum Arabic one drachm ; Water two ounces. Rub 
to a uniform paste, strain through muslin, evaporate by a heat not exceeding 150° F, to the con- 
sistency of a fresh solid extract, flavor to suit. 
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sages. To be of service it must be freely employed. From two to eight fluidounces 
(60 to 236 C.c.) may be taken at once. It is occasionally employed as the vehicle 
of less agreeable medicines, but should not be-used with any considerable quantity 
of tinctures, acidulous salts, or other acid substances. 3 


MISTURA ASAFCETIDZE. U.S. Asafetida Mixture. 
(MIS-TU'RA AS-A-F@IT'I-DM—is-g-fet!j-dé.) 
eae (Lac) Asafoetides; Mixture (Lait) d’Asafcetida, F'r.; Asafoetida-Emulsion, Stinkasant- 
milch, G. - ' 

‘ Asafetida, four parts [or one hundred and eighty grains]; Water, one hundred 
parts [or ten fluidounces]. Rub the Asafetida with the Water, gradually added, 
until they are thoroughly mixed, and strain.” U.S. 

The present 4 per cent. officinal mixture slightly exceeds in strength the mixture 
of U.S. P. 1870, which contained but 3 per cent. of asafetida. 

This mixture is, as a general rule, the best form for the administration of 
asafetida, being less stimulant than the tincture, and more prompt in its action 
than the pill. Its excessively disagreeable smell and taste are, however, objec- 
tions, which induce a frequent preference for the last-mentioned preparation. It is 
very often employed as an enema. ‘The dose is from one to two tablespoonfuls (15 
to 30 C.c.) frequently repeated. From two to four fluidounces (60 to 118 C.c.) 
may be given by the rectum. Mr. D. Ackerman prepares a concentrated emulsion 
of asafetida, which will keep if excluded from the light, by using a mixture of three- 
fourths pure water and one-fourth of dilute acetic acid as the menstruum. For clean- 
ing mortars in which asafetida has been rubbed, he recommends liquor potassee, fol- 
lowed by bitter almond water or paste, and soap and water. (A. J. P., 1874, p. 268.*) 


MISTURA CHLOROFORMI. U.S. Chloroform Mizture. 
; (MIS-TU'RA GHLO-RO-FOR!MI.) 

Emulsio Chloroformi; Emulsion de Chloroforme, /r.; Chloroform-Emulsion, @. 

“ Purified Chloroform, eght parts [or two fluidrachms] ; Camphor, two parts [or 
forty-five grains]; Fresh Yolk of Egg, ten parts [or half a fluidounce]; Water, 
eighty parts [or four fluidounces], To make one hundred parts [or about five fluid- 
ounces]. Rub the Yolk of Egg in a mortar, first by itself, then with the Camphor, 
previously dissolved in the Chloroform, and lastly, with the Water, gradually added, 
so as to make a uniform mixture.” U.S. 

The formula for this mixture has not been changed to any extent in the recent 
revision. The yolk of one egg may generally be substituted for the half a fluid- 
ounce in the alternative formula, as this is the average measure. 

In consequence of the great facility with which camphor dissolves in chloroform, 
and the ready miscibility of the solution, by the intervention of the yolk of eggs, 
with water, this mixture affords an easy and agreeable method of administering 
these medicines jointly. On account of the preservative influence of the chloro- 
form, it will keep long unchanged. Dose, one or two tablespoonfuls (15 or 30 C.c.). 


MISTURA CREASOTI. Br. Creasote Mixture. 
(MIS-TU/RA CRE-A-SO'TI.) 
Mixture de Créosote, F'r.; Kreosot-Mixtur, @. a 2 
“Take of Creasote, Glacial Acetic Acid, of each, sixteen minims ; Spirit of Juniper 
half a flwidrachm ; Syrup one fluidounce ; Distilled Water jifteen fluidounces. Mix 
the Creasote with the Acetic Acid, gradually add the Water, and lastly the Syrup 
and Spirit of Juniper.” Br. . My, 
The dose of this mixture is a fluidounce (30 C.c.), containing a minim of creasote. 


* Syrup of Asafetida. Mr. Richard Peltz has found the following formula to answer. Take of 
asafetida 3j, boiling water Oj, sugar lbij. Rub the asafetida with a part of the water so as to 
make a uniform paste, then gradually add the remainder of the water, strain, and add the sugar, 
heating moderately till it is dissolved. This has a less disagreeable taste than the mixture, and 
keeps much better, remaining several months without change, while the latter is often altered in a 
short time. The dose is the same as that of the mixture. (A.J. P., xxiv. 313.) 


60 
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MISTURA CRETZ. U.S., Br. Chalk Mixture. 
| (MIS-TU/RA CRE/TH.) 

Mixture avec la Craie, Fr.; Kreidemixtur, G. : 

“Compound Chalk Powder, twenty parts [or four hundred and eighty grains]; 
Cinnamon Water, forty parts [or two fluidounces]; Water, forty parts [or two 
fluidounces], To make one hundred parts {or about four fluidounces]. Rub the 
Powder with the Cinnamon Water and Water, gradually added, until they are thor- 
oughly mixed. This preparation should be freshly made, when wanted for use.” U. S. 

“Take of Prepared Chalk a quarter of an ounce [avoirdupois]; Gum Acacia, in 
powder, a quarter of an ounce [avoird.]; Syrup half a fluidounce ; Cinnamon Water 
seven fluidounces and a half. 'Triturate the Chalk and Gum Acacia with the Cin- 
namon Water, then add the Syrup and mix.” Br. 

The direction that this mixture be prepared extemporaneously is a decided im- 
provement. Unsuccessful attempts have been repeatedly made to devise a formula 
which would yield a permanent product, and much injury has been done through 
the dispensing of chalk mixture in an incipient fermentative condition. The trifling 
amount of glycerin present in the chalk mixture officinal in 1870 was totally inade- 
quate to preserve it during the warm summer months, when it is in greatest vogue. 
Compound Chalk Powder is now officinal (see Pulvis Cretze Compositus) ; it will 
keep indefinitely, and, besides being itself a valuable addition to the materia medica, 
is quickly made into chalk mixture by rubbing it with the water and cinnamon 
water, so that there can be no excuse for not dispensing a fresh mixture. 

This mixture is a convenient form for administering chalk, and is much employed 
in looseness of the bowels accompanied with acidity. Laudanum and kino or catechu 
are very often added to increase its astringency. The dose is a tablespoonful (15 
C.c.) frequently repeated. 


MISTURA FERRI AROMATICA. Br. Aromatic Mixture of Iron. 
(MIS-TU'/RA FER/RI AR-Q-MAT’'T-CA.) 

Mixture de Fer aromatique, Fr.; Aromatische Eisenmixtur, G. 

“Take of Pale-Cinchona Bark, in powder, one ounce ; Calumba Root, in coarse 
powder, half an ounce ; Cloves, bruised, a quarter of an ounce ; Fine Iron Wire, half 
an ounce ; Compound Tincture of Cardamoms three fluidounces ; Tincture of Orange 
Peel half a fluidounce ; Peppermint Water a sufficiency. Macerate the Cinchona 
Bark, Calumba Root, Cloves, and Iron with twelve fluidounces of the Peppermint 
Water, in a closed vessel, for three days, agitating occasionally ; then filter the liquid, 
adding as much Peppermint Water to the filter as will make the product measure 
twelve and a half fluidounces ; to this add the tinctures, and preserve the mixture in 
a well-stopped bottle.” Br. The weights used in this process are the avoirdupois, 
and the measures the Imperial. 

This is an aromatic infusion of Peruvian bark and columbo, and has no claim to 
the title given it in the British Pharmacopwia, as it contains but a minute propor- 
tion of iron, insufficient for remedial effect. In consequence of the action of the 
vegetable principles on the wire, enough of the metal is taken up to impart a green- 
ish black color to the liquor; but the quantity is scarcely appreciable, as the iron 
appears to be hardly diminished by the process. The mixture may be given as a 
tonic in the dose of one or two fluidounces (30 or 60 C.c.). 


MISTURA FERRI COMPOSITA. U.S, Br. Compound Iron Mizture. 
[Grifith’s Mixture. | 
(MIS-TU'RA FER’RI COM-PO$'T-TA.) 

Mixture de Griffith, /r.; Griffith’s Hisenmixtur, G. 

“Sulphate of Iron, in coarse powder, six parts [or twenty-four grains]; Myrrh, 
in small pieces, eighteen parts [or seventy-two grains]; Sugar, eighteen parts [or 
seventy-two grains]; Carbonate of Potassium, eight parts [or thirty-two grains]; 
Spirit of Lavender, fifty parts [or half a fluidounce]; Rose Water, nine hundred 
parts Lor eight fluidounces], To make one thousand parts [or about nine fluidounces]. 
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Rub the Myrrh, Sugar, and Carbonate of Potassium with the Rose Water, eradu- 

_ally added ; then with the Spirit of Lavender, and lastly, with the Sulphate of Iron. 
Pour the mixture immediately into a bottle, which should be well stopped. This 
preparation should be freshly made, when wanted for use.” U.S. 

“Take of Sulphate of Lron twenty-five grains ; Carbonate of Potash thirty grains ; 
Myrrh, Refined Sugar, of each, sixty grains ; Spirit of Nutmeg four fuidrachms ; 
Rose Water nine and a half fluidounces. Reduce the Myrrh to powder, add the 
Carbonate of Potash and Sugar, and triturate them with a small quantity of the 
Rose Water, so as to form a thin paste; then gradually add more Rose Water and 
the Spirit of Nutmeg, continuing the trituration and further addition of Rose Water 
until about eight fluidounces of a milky liquid is formed; then add the Sulphate of 
Iron dissolved in the remainder of the Rose Water, mix them together thoroughly, 
and preserve the mixture as much as possible from contact with the air.” Br. 

This is very nearly the same with the celebrated tonic or antihectic myrrh mixture 
of Dr. Griffith. The sulphate of iron is decomposed by the carbonate of potassium, 
with the production of sulphate of potassium and carbonate of iron; while the ex- 
cess of the alkaline carbonate forms a saponaceous compound with the myrrh. The 
mixture is at first of a greenish color, which it loses upon exposure to the air, in 
consequence of the conversion of the ferrous carbonate into the ferric compound. 
Mr. C. A. Staples remedies this tendency by making a concentrated myrrh emulsion 
of such strength that one fluidrachm of it contains the amount of myrrh and car- 
bonate of potassium found in a fluidounce of the officinal mixture, and also a con- 
centrated syrup of sulphate of iron, fifteen minims of which equal one fluidounce 
of Mistura Ferri Composita. When the latter is called for, the emulsion, properly 
diluted, is put in a bottle and the requisite quantity of the iron syrup added. (A. 
J. P., Nov. 1871.) The officinal solution may, however, be kept for some time 
without change, if the vessel in which it is contained be well closed; but the best 
plan is to prepare it extemporaneously. The sugar contained in it contributes 
somewhat to retard the further oxidation of the ferrous salt, and, if considerably 
increased in amount, would act still more efficiently. The finest pieces of myrrh in 
lump should be selected, and rubbed down for the occasion with a little of the rose- 
water ; as the powdered myrrh of the shops is often impure, and otherwise does not 
make a good mixture, owing mainly to its loss of volatile oil. 

This mixture is a good tonic in debility of the digestive organs, especially when 
attended with derangement of the menstrual function. Hence it is used with advan- 
tage in chlorosis and hysterical affections. It has been also much employed in the 
hectic fever of phthisis and chronic catarrh. It is contraindicated by the existence 
of inflammation of the gastric mucous membrane. The dose is one or two fluidounces 
(30 to 60 C.c.) two or three times a day. 


MISTURA FERRI ET AMMONII ACETATIS. U.S. Mizture of 


Acetate of Iron and Ammonium. [Basham’s Mixture. | 
(MIS-TU'RA FER/RI ET AM-MO'NI-I AQ-E-TA'TIS.) 


“Tincture of Chloride of Iron, two parts [or one and a half fluidrachms]; Di- 
luted Acetic Acid, three parts [or two fluidrachms] ; Solution of Acetate of Ammo- 
nium, twenty parts [or fourteen fluidrachms]; Elixir of Orange, ten parts [or six 
fluidrachms]; Syrup, ji/teen parts [or one fluidounce] ; Water, fifty parts [or four 
fluidounces], To make one hundred parts [or about eight fluidounces]. To the 
Solution of Acetate of Ammonium, previously mixed with the Diluted Acetic Acid, 
add the Tincture of Chloride of Iron, and afterwards the Elixir of Orange, Syrup, 
and Water, and mix the whole thoroughly.” U.S. 

This is one of the new officinal solutions; we think the title unfortunate, how- 
ever, as it is not a mixture from a pharmaceutical point of view. It is a trans- 
parent, bright red liquid; all of the ingredients are in perfect solution, and it is 
properly a Liquor. (See Mistwra.) It is probably one of the most elegant combina- 
tions that has yet been introduced for administering iron in dilute solution. The 
iron is in the form of an acetate, whilst there is formed, as one of the products of 
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decomposition, a small quantity of chloride of ammonium, the larger proportion of 
acetate of ammonium, however, remaining undecomposed. The dose is from one- 
half to one fluidounce (15 to 30 C.c.). : 


MISTURA GENTIANZ. Br. Gentian Mixture. 
(MIS-TU'RA GEN-TI-A'N H—jén-she-a' né, ) 

Infusum Gentian Compositum, Br., 1864; Mistura Gentianz, Br.; Tisane de Gentiane com- 
posée, Fr.; Enzianaufguss, & 

“Take of Gentian Root, sliced, a quarter of an ounce; Bitter Orange Peel, cut 
small, Coriander Fruit, bruised, each, ¢hirty grains ; Proof Spirit two jludounces ; 
Distilled Water eight fluidounces. Macerate the Gentian, Orange Peel, and Cori- 
ander in the Proof Spirit, for two hours, then add the Water. Macerate again for 
two hours, and strain through calico.” Br. 

According to the strict pharmaceutical meaning of mixtures, this preparation 
does not belong to that class, being in fact a compound infusion, as it was named 
in the first edition of the British Pharmacopceia ; but as it was thought proper, in 
the present edition, to introduce the old London Compound Infusion of Gentian, 
it became necessary to find another name for the preparation here given, and it was 
consequently placed among the mixtures. The British Gentian Mixture 1s almost 
identical with Compound Infusion of Gentian, formerly officinal in the U. 8. Phar- 
macopeeia (see page 795). The dose is a fluidounce (30 C.c.). 


MISTURA GLYCYRRHIZA COMPOSITA. U.S. Compound 
Mixture of Glycyrrhiza. [Brown Mixture. ] 
(MIS-TU/RA GLYC-YR-RHI/ZM CQM-PO$'I-TA.) 

Mixture de Réglisse, Fr.; Lakritzen-Mixtur, G. 

“Pure Extract of Glycyrrhiza, three parts [or half an ounce av.]; Sugar, three 
parts [or half an ounce av.]; Acacia, in fine powder, three parts [or half an ounce 
av.|; Camphorated Tincture of Opium, twelve parts [or two fluidounces]; Wine 
of Antimony, six parts [or one fluidounce]; Spirit of Nitrous ther, three parts 
for half a fluidounce]; Water, seventy parts [or twelve fluidounces], To make one 
hundred parts [or about one pint]. Rub the Extract of Glycyrrhiza, Sugar, and 
Acacia with the Water, gradually added; then add the other ingredients, and mix 
the whole thoroughly.” OS. 

This is an exceedingly popular cough mixture, which was made officinal in the 
U.S. Pharmacopeeia of 1850. The substitution in the present officinal process of 
pure Extract of Liquorice for the former impure powdered extract is undoubtedly 
an improvement; although by the change the mixture has lost somewhat its original 
appearance, and a large proportion of the precipitate which gave it a distinctive 
character. The spirit of nitrous ether is probably useful by somewhat retarding 
decomposition. The dose is a tablespoonful (15 C.c.) for an adult; a teaspoonful 
(3:75 C.c.) for a child two years old. It should be well shaken when administered. 


MISTURA GUAITACI. Br. Guaiac Mixture. 
(MIS-TU/RA GUA'IA-CI—gwalya-si.) 

Emulsio Resinz Guaiaci, Emulsion de Resine de Gaiac, Lait de Gaiac, Fr.; Guajak-Emulsion, G. 

“Take of Guaiacum Resin, in powder, Refined Sugar, of each, half an ounce 
[avoirdupois]; Gum Acacia, powdered, a quarter of an ounce [avoird.]; Cinnamon 
Water, one pint [Imperial measure]. Triturate the Guaiacum with the Sugar and 
the Gum, adding gradually the Cinnamon Water.” Br. 

For the changes of color which the Guaiac in this mixture undergoes, and which 
it produces in other substances, see G'uaiaci Resina, page 729. From one to four 
tablespoonfuls (15-60 C.c.) may be given for a dose, repeated two or three times a 
day, or more frequently. 
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MISTURA MAGNESLH ET ASAFCETIDA. U.S. Mizture of 
Magnesia and Asafetida. [|Dewees’ Carminative.] 
(MIS-TU'RA MAG-NE'SI-E ET AS-A-F@T’I-DZ#.) 

Mixture de Magnésie et d’Asafétide, Fir.; Magnesia und Stinkasant-Mixtur, @. 

“‘ Carbonate of Magnesium, jive parts [or three hundred and sixty grains]; Tinc- 
ture of Asafetida, seven parts [or ten fluidrachms] ; Tincture of Opium, one part 
[or seventy-five minims]; Sugar, ¢en parts [or one and a half ounces av.]; Distilled 
Water, @ sufficient quantity, To make one hundred parts [or one pint]. Rub the 
Carbonate of Magnesium and Sugar, in a mortar, with the Tincture of Asafetida 
and Tincture of Opium. Then gradually add enough Distilled Water to make the 
mixture weigh one hundred parts [or measure one pint].” U.S. 

This preparation has been used for many years, yet there seems to be no good 
reason for making it. officinal. The quantity of tincture of opium is considerably 
less than that usually employed in most of the formulas extant; there is but one 
per cent. in the officinal mixture, whilst the usual quantity is three per cent. This, 
however, is a gain in the right direction, considering the indiscriminate popular 
uses to which carminatives are generally put. The dose is twenty minims (1:25 C.c.). 


MISTURA POTASSIT CITRATIS. U.S. Mixture of Citrate of Po- 
tassium. [Neutral Mizture. | 
(MIS-TU'RA POQ-TAS/SI-I CI-TRA/TIS.) 

Mistura Neutralis; Potion gazeuse (effervescente), Fr. 

“Fresh Lemon Juice, strained, one hundred parts [or four fluidounces] ; Bicar- 
bonate of Potassium, about ten parts, or, a sufficient quantity. Add the Bicarbonate 
of Potassium gradually to the Lemon Juice until it is neutralized. This preparation 
should be freshly made when wanted for use.” U.S. 

In this preparation the potassium of the bicarbonate unites with the citric acid 
of the lemon juice, and carbonic acid is liberated. The result, therefore, is a solu- 
tion of citrate of potassium in water impregnated with carbonic acid, with the flavor 
from the lemon juice. Thesolution has a greenish yellow color, and it is not usually 
dispensed in a perfectly transparent condition, owing to the difficulty of filtering 
out the very fine albuminous precipitate found in lemon juice. In the U.S. Phar- 
macopeia of 1850, bicarbonate of potassium was substituted for the carbonate 
before used. About 48 grains of the crystals of the bicarbonate, 33 grains of 
the pure and perfectly dry carbonate, or 45 grains of the hydrated carbonate 
found in commerce, are sufficient to saturate a fluidounce of good lemon juice; but 
the strength of the juice is variable, and the carbonate is apt to absorb moisture from 
the air, so that precision as to quantities cannot be readily attained. Hence the pro- 
priety of the direction in the process for the neutral mixture, to add the alkaline 
carbonate to saturation. The point of saturation may be determined by the cessa- 
tion of effervescence, by the absence of either an acid or an alkaline taste, and still 
more accurately by litmus paper, which should not be rendered bright red by the 
solution, or blue if previously reddened by an acid. 

The inequality of strength in the lemon juice renders the neutral mixture pre- 
pared with it more or less uncertain ; though, if the apothecary select ripe and sound 
fruit, and express the juice himself, the preparation will be found to approach suf- 
ficiently near a uniform standard for all practical purposes. Nevertheless, if the 
physician wish absolute precision, he may order the neutral mixture to be made 
with crystallized citric acid, as directed in Liquor Potassii Citratis; or he may 
pursue the following plan, suggested in former editions of this work. Dissolve two 
drachms of bicarbonate of potassium in two fluidounces of water ; saturate the solu- 
tion with good fresh lemon juice, and strain ; and, lastly, add enough water to make 
the mixture measure six fluidounces. A fluidounce is the dose of this solution. — 

Another mode of preparing the neutral mixture, officinal in 1850, but omitted in 
the present edition of the Pharmacopeeia, is simply to dissolve citrate of potassium 
in water, in the proportion of six drachms to half a pint. The preparation may be 
improved in flavor, and rendered more agreeable to the stomach, by rubbing a drop 
or two of oil of lemon with the six drachms of citrate before dissolving it, and sub- 
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stituting carbonic acid water for water as the menstruum ; but this can be regarded 
only as a substitute, and is not equal to the officinal preparation. 

EFFERVESCING Dravua@ut. Under this name, the citrate of potassium is often 
prepared extemporaneously, and given in the state of effervescence. The most con- 
venient mode of exhibition is to add to a fluidounce of a mixture consisting of equal 
parts of lemon juice and water, half a fluidounce of a solution containing fifteen 
grains of carbonate of potassium, or twenty grains of the bicarbonate. Should effer- 
vescence not occur, as sometimes happens, when the carbonate is used, in consequence 
of the weakness of the lemon juice, more of the juice should be added; as, unless 
sufficient acid is present to neutralize the potassa, part of the carbonate passes into 
the state of bicarbonate, and the gas is thus prevented from escaping. <A solution 
of citric acid of the strength of that directed in the officinal formula may be sub- 
stituted for lemon juice, if the latter is not to be had. The fifteen grains of carbonate 
of potassium above mentioned are scarcely sufficient to saturate the lemon juice, if of 
ordinary strength ; but a little excess of the acid renders the preparation more agree- 
able to the taste. Some prefer the bicarbonate in the preparation of the effervescing 
draught, because it will always effervesce with lemon juice, no matter what may be the 
streneth of the latter. But thisisan objection. The carbonate serves, by the absence 
of effervescence, to indicate when the lemon juice is very weak in acid; and the 
defect may then be easily remedied by the addition of more juice. When the bi- 
carbonate is used, if there should be a deficiency of acid, it is not discovered; and 
the patient takes a considerable portion of undecomposed bicarbonate, instead of the 
full quantity of citrate intended. 

Medical Properties.and Uses. The solution of citrate of potassium has long 
been used under the name of neutral mixture, saline mixture, or effervescing draught. 
It is an excellent refrigerant diaphoretic, adapted to almost all cases of fever with a 
hot dry skin, and especially to the paroxysms of our remittent and intermittent 
fevers. The effervescing draught is peculiarly useful. The carbonic acid serves to 
cover the taste of the citrate of potassium, and adds to the diaphoretic powers of 
the salt its own cordial influence upon the stomach. No preparation with which 
we are acquainted is equally efficacious in allaying irritability of stomach and pro- 
ducing diaphoresis in our remittent fevers. It is usually also very grateful to the 
patient. In order to increase the sedative and diaphoretic properties of the neutral 
mixture, one-twenty-fourth to one-sixteenth of a grain of tartar emetic, or one-fourth 
to one drop of tincture of aconite, may be usefully added to each dose in sthenic 
eases; and a little sweet spirit of nitre will be found an excellent adjuvant in fevers 
with nervous disturbance. Should the solution irritate the bowels, it may be com- 
bined with an opium preparation. Sugar may be added if desired. 

The dose of the officinal solution is half a fluidounce (15 C.c.), which should be 
somewhat diluted when taken. The whole of each effervescing draught, prepared 
as above stated, is to be taken at once. Hach dose should be repeated every one, 
two, or three hours, according to the urgency of the symptoms. 


MISTURA RHEI ET SODA. U.S. Mixture of Rhubarb and Soda. 
(MIS-TU/RA RHE/I ET s0/D#.) 


“ Bicarbonate of Sodium, thirty parts [or half an ounce av.]; Fluid Extract of 
Rhubarb, thirty parts [or three fluidrachms] ; Spirit of Peppermint, thirty parts [or 
five fluidrachms]; Water, a sufficient quantity, To make one thousand parts [or one 
pint]. Dissolve the Bicarbonate of Sodium in five hundred parts [or half a pint] 
of Water. Add the Fluid Extract of Rhubarb and the Spirit of Peppermint, and 
lastly, enough Water to make the mixture weigh one thousand parts [or measure 
one pint].” U.S. 

This is a new officinal mixture. A preparation closely resembling it has been 
used in Brooklyn, N. Y., the formula of which was published by Dr. EH. R. Squibb. 
The ingredients in the original preparation were Fluid Extract of Ipecac 51 minims, 
Fluid Extract of Rhubarb 256 minims, Bicarbonate of Sodium 512 grains, Glycerin 
12 £3, Peppermint Water 2 pints. The officinal mixture may be given to children 
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as a stomachic and carminative in the dose of from one half to one teaspoonful (1:9 
to 3°75 C.c.) two or three times a day. 


MISTURA SCAMMONII. Br. Scammony Mizture. 
(MIS-TU'RA SCAM-MO/NI-I.) ; 

Emulsio Purgans cum Scammonia, Lac Scammonii; Emulsion purgative avec la Scammonée, 
Mixture de Scammonée, F’r.; Scammonium-Emulsion, 

“Take of Resin of Scammony four grains ; Milk two [fluid Jounces. Triturate 
the Resin of Scammony with a little of the Milk, and continue the trituration, gradu- 
ally adding the remainder of the Milk, until a uniform emulsion is obtained.” Br. 

‘This officinal is an imitation of a mixture recommended by Planche. The resin 
of scammony mixes admirably with the vehicle, and forms an emulsion scarcely dis- 
tinguishable in appearance or taste from rich milk. Of course, it should be prepared 
only when wanted for immediate use. The whole is to be taken for a dose. 


MISTURA SENNZ COMPOSITA. Br. Compound Mizture of Senna. 
(MIS-TU'/RA SEN'NH COM-POs'I-TA.) 

Tisane de Séné composée, Fr.; Senna-Aufguss, G. 

‘“‘ Take of Sulphate of Magnesia four ounces [avoirdupois]; Extract of Liquorice 
half an ounce [avoird.];, Tincture of Senna two and a half jfluidounces [Imperial 
measure]; Compound Tincture of Cardamoms ten fluidrachms ; Infusion of Senna 
a sufficiency. Dissolve the Sulphate of Magnesia and Extract of Liquorice in four- 
teen fluidounces [Imp. meas.] of the Infusion of Senna, with the aid of a gentle heat, 
then add the Tinctures, and sufficient Infusion of Senna to make one pint [Imp. 
meas. ].” Br. 

This is a new form of compound infusion of senna, called commonly the black 
draught. We prefer the form given under Jnfusum Senne, as being more easily pre- 
pared, and quite as efficient. The dose of this mixture is given in the Br. Pharmaco- 
poeia as from one to one and a half fluidounces (30 to 45 C.c.). 


MISTURA SPIRITUS VINI GALLICI. Br. Mixture of Spirit of 
French Wine. Brandy Mixture. 
(MIS-TU’/RA VI/NI GAL'LI-CI.) 

Mixture de Cognac, Fr.; Branntwein-Mixtur, G. 

“Take of Spirit of French Wine [Brandy], Cinnamon Water, of each, four fluid- 
ounces ; the Yolk of two eggs ; Refined Sugar half an ounce [avoirdupois]. Rub the 
Yolk and Sugar together, then add the Cinnamon Water and Spirit.” Br. 

This is a nutritious and stimulant draught, applicable to the sinking stage of low 
forms of fever, but is scarcely entitled to a place in the Pharmacopeia. The dose 
of it is one or two fluidounces (30 to 60 C.c.). 


MORI SUCCUS. Br. Mulberry Juice. 
(MO’RI stc'cvs.) 
“The juice of the ripe fruit of Morus nigra (Linn.).” Br. (Nat. Ord. Urticaceze.) 


: Succus Mororum ; Suc de Mires, Mares, Fr.; Schwarze Maulbeeren, Maulbeersaft, @.; Morone, 
t.; Moras, Sp. 

Gren. Ch. Mate. Calyx four-parted. Corolla none. FEMALE. Calyx four- 
leaved. Corolla none. Styles two. Calyx berried. Seed one. Willd. 

Morus nigra. Willd. Sp. Plant. iv. 36; B. & 7.229. This species of Mulberry 
is distinguished by its cordate-ovate or lobed, unequally toothed, and scabrous leaves. 
It is a tree of middle size, supposed to have been brought originally from Persia into 
Italy, and thence spread over Europe and America. Its leaves afford food for the 
silk-worm; and the bark of the root, which is bitter and slightly acrid, has been 
employed as a vermifuge, especially in cases of the tape-worm, in the dose of two 
drachms infused in eight ounces of boiling water. The juice of the fruit is the 
officinal portion. 
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The fruit is oblong-oval, of a dark reddish purple almost black color, and consists 
of numerous minute berries, united together and attached to a common receptacle, 
each containing a single seed, the succulent envelope of which is formed by the 
calyx. It is inodorous, has a sweet, mucilaginous, acidulous taste, and abounds in a 
deep red juice. In an analysis made by H. Van Hees, 100 parts of mulberries yielded 
the following percentage results. Glucose and uncrystallizable sugar, 9:19; free 
acid (supposed to be malice with admixture of tartaric), 1-86; albuminous matter, 
0:39 ; pectic matter, fats, salts, and gum, 2°03; ash, 0:57; insoluble matters (the 
seeds, pectose, cellulose, etc.), 1:25; water, 84:71. In amount of grape sugar, the 
mulberry is surpassed only by the cherry, 10-79, and the grape, 10-6 to 19-0. (Phar- 
macographia, 2d ed., p. 545.) 

Medical Properties and Uses. Mulberries are refreshing and laxative, and serve 
to prepare a grateful drink well adapted to febrile cases. A syrup is made from 
their juice, and used as an agreeable addition to gargles in inflammation of the 
throat. They are, however, more used as food than as medicine. Our native mul- 
berry, the fruit of Morus rubra, is quite equal to that of the imported species. 
Morus alba, originally from China, and now extensively cultivated as a source of 
food for the silk-worm, bears a white fruit, which is sweeter and less grateful than 
the others. 

Off. Prep. Syrupus Mori, Br. 


MORPHINA. U.S. Morphine. 
Cir Hig NOz. Hy, O35 303. (MOR-PHI'NA.) Cs4 Hig NOg. 2 HO; 303. 


“An alkaloid prepared from Opium.” U.S. 

Morphia, U. 8. 1870; Morphinum, P.@.; Morphium, Morphina; Morphine, Fr.; Morphin, G. 

The U. 8. Pharmacopeeia no longer contains a process for the extraction of mor- 
phine; that of 1870 is given below.* 

Various processes for preparing morphine have been employed. In most of them 
the morphine is extracted from opium by maceration with water either pure or acid- 
ulated, is then precipitated by ammonia, and afterwards purified by the agency of 
alcohol, or by repeated solution in a dilute acid and precipitation. 

Sertiirner, the discoverer of morphine, made an infusion of opium in distilled 
water, precipitated the morphine by ammonia in excess, dissolved the precipitate in 
dilute sulphuric acid, precipitated anew by ammonia, and purified by solution in 
boiling alcohol, and crystallization.+ 


* “Take of Opium, sliced, twelve troyounces ; Water of Ammonia six fluidounces ; Animal Char- 
coal, in fine powder, Alcohol, Distilled Water, each, a sufficient quantity. Macerate the Opium with 
four pints of Distilled Water for twenty-four hours, and, having worked it with the hand, again 
macerate for twenty-four hours, and strain. In like manner, macerate the residue twice succes- 
sively with the same quantity of Distilled Water, and strain. Mix the infusions, evaporate to six 
pints, and filter; then add five pints of Alcohol, and afterwards three fluidounces of the Water of. 
Ammonia, previously mixed with half a pint of Aleohol. After twenty-four hours, pour in the 
remainder of the Water of Ammonia, mixed, as before, with half a pint of Alcohol; and set the 
liquid aside for twenty-four hours that crystals may form. To purify these, boil them with two 
pints of Alcohol until they are dissolved, filter the solution, while hot, through Animal Charcoal, 
and set it aside to crystallize.” U.S. 

+ The process of the French Codex is a modification of that of Sertiirner. It is as follows, Take 
of opium 1000 parts, solution of ammonia a sufficient quantity. Exhaust the opium, by means of 
cold water, of all its parts soluble in that menstruum. For that purpose, it is sufficient to treat the 
opium, four times consecutively, with ten parts of water, to one of the drug, provided care be 
taken to macerate the opium for some hours, and to work it with the hands. Filter the liquors, 
and evaporate them to a quarter of their volume. Then add sufficient ammonia to render the 
liquor very sensibly alkaline. Boil for some minutes, always maintaining a slight excess of am- 
monia. Upon cooling, the morphine, impure and much colored, will be precipitated in granular 
erystals, which are to be washed with cold water. Reduce this colored morphine to powder, macer- 
ate it for twelve hours in alcohol of 24° Cartier [sp. gr. about 0°900]; then decant the alcoholic liquid ; 
dissolve the residuary morphine, already in great measure deprived of color by the cold alcohol, in 
boiling alcohol of 33° Cartier [sp. gr. about 0°850]; add to the solution a little animal charcoal, 
and filter. Upon cooling, the morphine crystallizes in colorless needles. In this state the morphine 
always retains some narcotine, to free it from which, boil it with sulphuric ether in a matrass with 
a long neck surmounted by a refrigeratory. 

The process of the U.S. P. 1870 is an improvement upon the foregoing, and is essentially that 
of Dr. Edward Staples (Journal of the Philadelphia College of Pharmacy, i. 15). 

Magnesia was employed by Robiquet instead of ammonia. But his process was soon abandoned, 


~ 
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Properties. Morphine crystallizes from alcohol in the form of small, colorless, 
shining crystals. It is officinally described as follows. ‘“ Colorless or white, shining, 
prismatic crystals, or a crystalline powder, permanent in the air, odorless, having a 
bitter taste, and an alkaline reaction. Very slightly soluble in cold water; soluble 
in 500 parts of boiling water; in 100 parts of alcohol at 15° ©. (59° F.), and in 
36 parts of boiling alcohol ; also in 13 parts of boiling absolute alcohol; almost in- 
soluble in ether and very slightly soluble in chloroform. When heated to 120° ©. 
(248° F’.), the crystals lose their water of crystallization (5:94 per cent.). When 
heated on platinum foil they fuse, then char, and are finally completely dissipated. 
Nitric acid first reddens Morphine and then renders it yellow. With test-solution 
of ferric chloride, Morphine yields a blue color which is changed to green by an 
excess of the reagent, and is destroyed by free acids or alcohol, but not by alkalies. 
A solution of Morphine, acidified with acetic or sulphuric acid, is not precipitated 
by tannic acid. On adding 20 parts of colorless solution of soda or of potassa to 1 
part of Morphine, a clear, colorless solution should result, without a residue (abs. of 
other alkaloids). Morphine yields a colorless solution with cold, concentrated sul- 
phuric acid, which should not acquire more than a reddish tint by standing for some 
time, and which should not assume a purple or violet, but merely a greenish color 
on the addition of a small crystal of bichromate of potassium (abs. of and difference 
from strychnine, brucine, etc.).’ U.S. 

Heated in the open air, morphine burns with a bright flame, and at a red heat is 
wholly dissipated. In the products resulting from the combustion of opium or mor- 
phine, this alkaloid may be detected, proving that it is partly volatilized, when burned. 
(Descharmes, Arch. Gén., Fév. 1855, p. 240.) According to Mr. Guy, morphine 
melts at 165°5° C. (330° F.), and sublimes at 171° C. (840° F.), leaving a carbo- 
naceous residue. (P. J. Tr., 1868, p. 375.) Morphine in solution is to a consider- 
able extent absorbed by animal charcoal, which, though it will part with most of 
the alkaloid to alcohol, cannot be wholly deprived of it by repeated washings with 
that liquid, whether cold or hot. (Lefort, Jowrn. de Pharm., Aotit, 1861, p. 98.) 
Its solution restores the blue color of litmus paper reddened by acids, and turns the 
yellow of turmeric to brown. With the acid it forms salts, which are generally solu- 
ble, and are decomposed by the alkalies. It is dissolved also by the fixed and vola- 


as it was found to occupy more time, to require a greater consumption of alcohol, and to be at- 
tended with a greater loss of morphine in consequence of the previous washing, than the processes 
in which ammonia was employed ag the precipitant. For an account of it the reader is referred 
to former editions of this work. 

A process for extracting morphine without the employment of alcohol was devised by MM. 
Henry, Jr., and Plisson. The opium was exhausted by water acidulated with hydrochloric acid; 
the resulting solution was sufficiently concentrated, then filtered, and decomposed by ammonia ; 
the precipitate was washed and treated with hydrochloric acid to saturation ; and the hydrochloric 
solution was boiled with animal charcoal, filtered, and evaporated to the point of crystallization. 
The crystals of hydrochlorate of morphine thus obtained were pressed, purified by repeated solu- 
tion and crystallization, and finally decomposed by ammonia. (Journ. de Chem. Méd., Mars, 1828.) 

Somewhat similar to this is the process of Gregory, of Edinburgh, by which hydrochlorate of 
morphine is obtained by double decomposition between chloride of calcium and the meconate of 
morphine of the opium, and the hydrochlorate thus obtained is decomposed by ammonia. This 
process was adopted by the Ed. College for the preparation of hydrochlorate of morphine, and is 
retained in the present Br. Pharmacopeia. See Hydrochlorate of Morphine. 

Mohr has proposed a process founded on the solubility of morphine in water mixed with lime, 
which he recommends as the shortest and easiest method of procuring the alkaloid, without the 
use of alcohol, and without the possibility of contamination from narcotine. Opium is three or 
four times successively macerated with three parts of water, and each time strongly expressed. 
The liquors are then added to a boiling-hot milk of lime, containing a quantity of lime equal to 
about a sixth or a quarter of the opium used; and the mixture is boiled for a few minutes. It is 
then strained through linen, and the residue washed with boiling water and expressed. The whole 
of the narcotine is left behind, as not a trace of it can be discovered in the filtered liquor. The 
liquor thus obtained is evaporated till reduced to double the weight of the opium, then quickly 
filtered through paper, and heated to ebullition. Chloride of ammonium is now added to it in the 
proportion of 1 part to 16 of the opium used; and the morphine is abundantly precipitated. The 
use of animal charcoal is unnecessary in the process, as the lime acts even more powerfully as a 
decolorizing agent. The crystallized morphine obtained is somewhat colored, but may be rendered 

ure by solution in dilute hydrochloric acid, boiling with milk of lime, filtration, and precipitation 
i chloride of ammonium. (Annal. der Pharm., xxxv. 119.) Various other processes, or modi- 
fications of those above described, have been proposed; but, for the preparation of small quantities 
of morphine by the apothecary, none are probably better than that of the U.S. P. 1870. 
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tile oils. The solutions of potassa and soda also dissolve morphine, which is precipi- 
tated slowly from them on exposure to the air, in consequence of the absorption of 
carbonic acid. Solution of ammonia has to a certain extent the same solvent power; 
and hence the necessity, in precipitating morphine by this alkali, not to employ it in 
great excess. Solution of iodine with iodide of potassium precipitates the salts of 
morphine in aqueous solution. With chlorine water morphine and its salts assume 
an orange color, and the same effect is produced on them by solution of chlori- 
nated soda. (Fairthorne, A. J. P., xxvii. 9.) By the contact of nitric acid, they 
assume a blood-red color, which ultimately changes to yellow; and this is one of 
the tests of morphine; but, as the same change of color is produced with brucine 
and impure strychnine, it cannot be relied on in the absence of other evidence. 
Nitric acid also produces a red color with oil of cloves, but in this case the red does 
not change to yellow. When added to a solution of iodic acid, or an acidulous 
iodate, morphine and its salts redden the liquid and set iodine free. (Serullas.) This 
is a very delicate test, but is not conclusive, as various other organic substances act 
in a similar manner. M. J. Lefort, however, has found that the color produced by 
these substances is removed by ammonia, while the redness produced with morphine 
is greatly intensified by addition of that alkali. This test, thus modified by the 
addition of ammonia, is so delicate that, according to M. Lefort, it will detect one 
part of morphine in 10,000 parts of a liquid holding it in solution. (Journ. de 
Pharm., Aotit, 1861, p. 113.)* Husemann’s test consists in leaving morphine or 
its salt in contact with concentrated sulphuric acid for 12 or 15 hours, or in heating 
for half an hour with the acid to 100° C. (212° F.), and then adding either a little 
nitric acid, a nitrate or chlorate or chlorine water, or chlorinated soda, when a beau- 
tiful bluish or reddish violet color, passing into deep blood-red and gradually paling, 
is developed. The presence of small quantities of coloring matter does not prevent 
this reaction, if chlorinated reagents are selected. A. Husemann claims that this 
test will recognize the hundredth part of a milligramme of the alkaloid. (A.J. P., 
xlvii. 210.) According to R. Schneider, a very delicate test is performed by putting 
a drop of the suspected liquid on a plate, saturating with sugar, and putting along- 
side of it a drop of sulphuric acid ; if morphine be present, a very intense purple will 
be developed at the point of contact, passing after half an hour into violet, then 
bluish green, and finally dirty yellow. (Journ. de Pharm., 4e sér., xviil. 221.) Ac- 
cording to H. Weppen, the delicacy of this test is much increased by the addition 
of a minute quantity of bromine water to the solution. Codeine and aconitine are 
stated to give the same reaction. (Jbid., 4e sér., xix. 246.) 

Froehde’s reagent (a fresh solution of -005 Gm. sodium molybdate in 1 C.c. of 
pure concentrated sulphuric acid) strikes with morphine and its salts a beautiful blue 
violet color, passing into blue, then green, finally back to bluish violet. This reaction 
is stated to be delicate but not characteristic. Prof. A. B. Prescott gives a thorough 
résumé of the views of investigators on this test in A. J. P., 1876, p. 59. In the 
presence of sulphuric acid morphine exhibits surprising powers as a reducing agent. 
Among the most notable instances of deoxidation may be mentioned those of the 
oxide of silver, hydrated oxide of bismuth, the acids of tin, tungsten, vanadium, 
titanium, and molybdenum. A solution of titanic acid in concentrated sulphuric 
acid is one of the most delicate reagents for morphine. An intense brown-red to 
violet color is produced if titanic acid is added to concentrated sulphuric acid con- 


* Stas’s method of extracting the Alkaloids from Mixtures. To separate the alkaloid from foreign 
matters, the mixture is treated alternately with water and alcohol in different degrees of concen- 
tration ; the liquors thus obtained are filtered ; tartaric or oxalic acid, but preferably the former, is 
added in excess; the mixture is heated to 71°1° or 76°6° C. (160° gr 170° F.); the whole is placed 
upon a filter; the deposited matter is washed with concentrated alcohol; the alcoholic solution is 
evaporated at a temperature not exceeding 35° C. (95° F.); the residue is introduced into a small. 
bottle; a solution of caustic potassa or soda is added, little by little, and afterwards four or five 
times the measure of ether; the mixture is shaken and then allowed to stand; and, finally, the 
ether is decanted, and yields the alkaloid by spontaneous evaporation. Stas included morphine 
among the alkaloids thus separable, though known to be nearly insoluble in ether; but Lefort has 
shown that the process is not applicable to that alkaloid. (Jowrn. de Pharm., Att, 1861, p. 99.) 
M. Alfred Valser, however, has ascertained that, if acetic ether be substituted for ether, the process 
is equally applicable to morphine. (See A. J. P,, Sept. 1864, p. 439.) 
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taining a trace of morphine in solution. (Fliickiger, NV. R., Feb. 1880. See also 
WN. R., 1881, p. 237.) M. H. Kalbrunner states that the most sensitive test is made 
with a solution (No. 1) of crystallized ferric chloride (thirty grains to four fluid- 
drachms of distilled water) and a fresh solution (No. 2) of ferricyanide of potassium 
(two grains to four drachms). To the suspected liquor five or six drops of No. 1 
are added, and afterwards three or four drops of No. 2. If morphine be present, a 
color varying from deep blue to pale blue and bluish green, according to the propor- 
tion of the alkaloid, is developed. Neither gum, sugar, alcohol, glycerin, atropine, 
quinine, nor strychnine interferes with this test. An excess of alkali does so by de- 
composing the perchloride of iron. This test depends upon the fact that the ferri- 
cyanide of potassium solution is reduced by morphine to the ferrocyanide. It is 
stated that even ;545, of one per cent. of morphine can be detected. (/bid., p. 248.) 

M. Siebold heats gently the suspected substance with some drops of concentrated 
sulphuric acid and a small quantity of chemically pure perchlorate of potassium ; 
a deep brown color is produced if morphine be present. (P. J. 7r., Oct. 1873.) 
According to H. 8. Wellcome, one part of morphine in ten thousand parts of water 
can be recognized by chlorine water, provided care be exercised not to decolorize by 
an excess of the reagent ; the color varies from light orange-red to deep red according 
to the proportion of morphine present. Brucine is the only other alkaloid giving 
the same reaction ; but, while the color produced by morphine is discharged by excess 
of acid, that caused by brucine is not affected. (A. J. P., 1874, p. 305.) To dis- 
cover morphine in the presence of quinine, see Jbid., p. 361. Morphine and its 
salts assume a fine blue color with ferric chloride ; at least this is true of the alkaloid, 
its sulphate, acetate, and oxalate; and the same effect will be produced by the other 
salts, if previously decomposed by an alkali; but that this test should be satisfac- 
tory, it is necessary to operate on morphine either in powder or concentrated solu- 
tion. (Lefort.) Water, acids, and alkalies, added in large quantity to the blue 
compound formed, destroy its color. According to Pelletier, moreover, there occa- 
sionally exists in opium a principle called by him pseudomorphine, which becomes 
red under the action of nitric acid, and changes ferric salts blue, and yet is destitute 
of poisonous properties ; so that the occurrence of these phenomena, in any medico- 
legal case, cannot be considered as certain evidence of the presence of morphine. 
(See A. J. P., viii. 77.) Aurie chloride precipitates morphine first yellow, then 
bluish, and lastly violet. (arocque and Thibierge.) Peroxide of copper and oxide 
of silver are precipitated by morphine from their ammoniacal solutions. (Chem. 
Gaz., No. 367, p. 54.) A solution of acetate or sulphate of morphine, containing 
only one part of the salt in 100, precipitates silver from a solution of the nitrate 
of that metal. (Horsley.) Morphine is precipitated from its solutions by potassa 
‘or soda, and redissolved by an excess of the alkali. Infusions of galls and other 
vegetable substances containing tannic acid precipitate morphine in the state of a 
tannate, which is soluble in acetic acid; but, according to Dublane, the alkaloid is 
not precipitated by pure gallic acid. If ammonia be added to a mixture of the 
solutions of chlorine and morphine, a dark brown color is produced, which is de- 
stroyed by a further addition of chlorine. 

It has been already stated that morphine, obtained in the ordinary manner, con- 
tains a considerable portion of narcotine. It is highly probable that this ingredient 
exercises no influence, either beneficial or injurious, upon the operation of the mor- 
phine ; but, as the contrary has been supposed, various methods have been employed 
for separating it. The simplest and easiest is to submit the mixture to the action 
of ether, which dissolves the narcotine and leaves the morphine. The agency of 
acetic acid may also be resorted to. Distilled vinegar, or diluted acetic acid of the 
same strength, will dissolve’ the morphine and leave the narcotine, and the former 
may be recovered from the acetic solution by saturating the acid with ammonia. 
Another mode is to dissolve the mixed bases in strong acetic acid (of 7° Baumé, or 
sp. er. 1:0511, for example), and expose the solution to heat. The narcotine is 
deposited, and the morphine, remaining in solution, may be precipitated by diluting 
the liquid and adding ammonia. (Journ. de Pharm., xvii. 640.) Wittstock advises 
one of the following modes. Dissolve the impure morphine in dilute hydrochloric 
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acid, evaporate to the point of crystallization, and strongly express the crystals, 
which consist solely of the hydrochlorate of morphine, the narcotine being retained 
in the mother-waters:—or saturate the hydrochloric solution with common salt, 
which will render the liquor milky, and cause the narcotine to separate after some 
days; then precipitate the morphine by ammonia :—or pour into the diluted hydro- 
chloric solution a weak ley of caustic potassa, which, if in slight excess, will dissolve 
the morphine at the moment of its separation, while the narcotine is precipitated ; 
then immediately filter the liquor, and separate the morphine by neutralizing the 
alkali. If the potassa is in great excess, a little of the narcotine is redissolved. 
(Berzelius, Zraité de Chim.) Mohr recommends to dissolve the morphine in di- 
lute hydrochloric acid, and to boil the solution with lime, which throws down the 
narcotine and holds the morphine dissolved. The liquid being filtered yields the 
morphine upon the addition of chloride of ammonium. (Annal. der Pharm., xxv. 
123.) 

The proportion of pure morphine which Turkey opium is capable of affording 
varies from 9 per cent. or less, to 20 per cent., according to the quality of the drug; 
but much less than the least quantity mentioned is often obtained, in consequence 
of the incomplete exhaustion of the opium, the loss in the process for preparing it, 
or inferiority in the quality of the drug. (See Opium.) 

Medical Properties, There can be no doubt that morphine is the chief narcotic 
principle of opium, from which, however, it differs somewhat in its mode of action. 
The difference probably arises in part from the peculiar state of combination in 
which morphine exists in opium, but chiefly from other narcotic principles being 
associated with it. That the former is in some degree the cause, would appear from 
the circumstance that, long before the discovery of this alkaloid, preparations of 
opium were habitually used, in which the properties of the medicine were somewhat 
similarly modified by the agency of vinegar, lemon-juice, or other vegetable acid. 
In consequence of its insolubility in water, morphine in its pure state is less certain 
in its effects than some of its saline compounds; as the mode and degree of its 
action must in some measure depend on the presence or absence of acid in the 
stomach, and perhaps on the peculiar character of the acid. Its salts are therefore 
always preferred. The acetate, sulphate, and hydrochlorate have been employed. 
Between these there is a great similarity of action, and what may be said of one, 
in regard to its therapeutical effects, will equally apply to the others. They have 
the anodyne, soporific, and diaphoretic properties of opium, but are less stimulant, 
and less disposed to constipate the bowels. The morphine salts are perhaps less 
apt to cause disagreeable after-effects than is opium, but the deodorized tincture is 
certainly preferable to them for most purposes. A great advantage which they 
possess is the convenience of their external application to blistered surfaces, and 
the certainty of their effects when thus applied. In cases which do not admit of 
the internal use of opium or its preparations, the acetate or sulphate of morphine, 
sprinkled, in triple the ordinary dose, upon a blistered surface denuded of the cuti- 
cle, will be found to exercise upon the system all the influence it is capable of 
exerting when taken into the stomach. Applied in this manner, these salts are pecu- 
liarly useful in relieving violent neuralgic pains, and in controlling obstinate sick- 
ness of the stomach. When intended to act on the system through the medium 
of the skin, they should be applied preferably to the epigastrium; when to act 
locally, as near the affected part as possible. Solutions of the salts of morphine 
also sometimes operate very favorably, both generally and locally, when injected, by 
means of a hypodermic syringe, into the areolar tissue beneath the skin.* Given 

® Tartrate of Morphine. This has been recommended by Erskine Stuart (1880) as the salt par- 
ticularly suitable for hypodermic injections, because more concentrated solutions can be obtained 
of it than of the hydrochlorate, sulphate, or acetate. It is very soluble in water and alcohol, forms 
neutral, wart-like crystals consisting of needles, and is made by dissolving 10 parts crystallized 
morphine and 2°5 parts (or sufficient) tartaric acid in 40 parts hot distilled water, and evaporating 
in a moderately warm place. It must be superior to the sulphate for hypodermic purposes, because 
of its greater solubility. 

Hydrocyanate of Morphine. Prof. J.M.Maisch has noticed that when a soluble salt of morphine 


is added to a solution of soluble cyanide, crystals of hydrocyanate of morphine form. This salt, 
although sparingly soluble in water, is freely dissolved by that liquid when dcidulated. It is evi- 
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in doses nearly but not quite sufficient to produce sleep, they sometimes occasion a 
very troublesome condition of the brain, amounting almost to delirium ; but this 
always subsides spontaneously, or vanishes immediately upon the increase of the 
dose. An embrocation for external use may be made by dissolving hydrochlorate 
or acetate of morphine in glycerin, which takes up about 5 per cent. of these salts 
at common temperatures, and more with the aid of heat. (Journ. de Pharm., xxvi. 
90.) Oleic acid has also been proposed as a vehicle for morphine externally used, 
as it dissolves both the alkaloid and its salts perfectly in considerable proportion. 
A liniment has been proposed, consisting of 300 parts of oleic acid and 1 of mor- 
phine, scented with a little oil of bergamot. (Jbid., xxvi. 302.) 

The toxicology of morphine is identical with that of opium. 

As the proportion of acid necessary to neutralize morphine is very small, the dose 
of the alkaloid is the same as that of its salts. One-fourth of a grain (0-016 Gm.) 
may be considered about equivalent to a grain of opium of the medium strength. 


MORPHINE ACETAS. U.S. Acetate of Morphine. 
(MOR-PHI/NZE A-CE'TAS.) 
Cy; Hig NO3. HC, Hz O2 3H2 O03 399. Csa Hig NOg. Ca Ha 04, 6HO; 399. 

Acetate of Morphine should be kept in small, well-stopped vials.” U. S. 

Morphie Acetas, Br., U.S., 1870; Acetate of Morphia; Morphinum Aceticum, P.G.; Acetas 
Morphicus; Acétate de Morphine, Fr.; Essigsaures Morphin, G. 

A process for this salt is no longer officinal ; that of U.S. P. 1870 is appended.* 

“ Take of Hydrochlorate of Morphia two ounces [avoirdupois] ; Solution of Am- 
monia, Acetic Acid, Distilled Water, of each, a@ sufficiency. Dissolve the Hydro- 
chlorate of Morphia in one pint [Imperial measure] of Distilled Water, and add 
Solution of Ammonia until the Morphia is precipitated and the liquid rendered 
slightly alkaline. Collect the precipitate on a filter, wash it with Distilled Water ; 
then, having transferred it to a porcelain dish, add four [fluid ]ounces of Distilled 
Water and a sufiicient quantity of Acetic Acid to neutralize and dissolve it. Hvap- 
orate the solution by the heat of a water-bath until it concretes on cooling. Lastly, 
dry the salt with a gentle heat, and reduce it to powder.” Br. 

In the U.S. process of 1870, morphine is saturated with acetic acid, which is 
employed in preference to vinegar for saturating the alkaloid, because it can leave 
no impurity in the resulting salt. The solution of the morphine in the water is an 
indication that it is saturated. A small excess of acid is attended with no incon- 
venience, as it is subsequently driven off by the heat. Care is required not to ¢m- 
ploy too much heat in the evaporation; as the acetate is éasily decomposed, a por- 
tion of the acetic acid escaping, and leaving an equivalent portion of uncombined 
morphine. With attention to arrest the evaporation at a certain point, the acetate 
may be obtained in the state of crystals; but the crystallization is attended with 
some difficulty, and evaporation to dryness is almost universally preferred. Some 
recommend to dissolve the morphine in boiling alcohol, instead of suspending it in 
water, previously to the addition of the acetic acid. Less heat is thus required 
in the evaporation, and impurities in the morphine may often be detected, as they 
are apt to be insoluble in alcohol. To ascertain, in this case, whether the morphine 
is saturated, it is necessary to employ litmus paper, the blue color of which should 
not be restored, if previously reddened by an acid. If the morphine used in pre- 
paring the acetate contain narcotine, it will be best to employ as the solvent distilled 
vinegar, or diluted acetic acid of the same strength, and to favor its solvent power 
by heat. Under these circumstances it dissolves only the morphine, leaving the 
narcotine nearly or quite untouched. (Hodgson, Journ. Phila. Col. Pharm., v. 35.) 


dent that cyanide of potassium and morphine should not be prescribed together in solution, except 
in connection with free acid. 

Hydrobromate of Morphine, or Bromide of Morphine (C1;7HigNO3HBr + 2H20), is made by double 
decomposition between sulphate of morphine and bromide of barium. (See A. J. P., xliv. 447.) 

* Acetate of Morphine. ‘Take of Morphia, in fine powder, a troyounce ; Distilled Water half 
a pint ; Acetic Acid a sufficient quantity. Mix the Morphia with the Distilled Water; then care- 
fully drop Acetic Acid into the mixture, stirring it constantly until the Morphia is neutralized and 
dissolved. Evaporate the solution, by means of a water-bath, to the consistence of syrup, and set 
aside until it concretes. Lastly, dry the salt with a gentle heat, and rub it into powder.” U.S. 1870. 
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The British process differs from that of the U.S. Pharmacopeeia 1870 only in ob- 
taining uncombined morphine, as the first step, by precipitating it from a solution 
of the hydrochlorate; morphine itself not being among its officinal preparations. 

It is officinally described as ‘“‘a white, or yellowish white, crystalline or amorphous 
powder, slowly losing acetic acid when kept for some time and exposed to the air, 
having a faintly acetous odor, a bitter taste, and a neutral or faintly alkaline reac- 
tion. When freshly prepared, the salt is soluble in 12 parts of water and in 68 
parts of alcohol at 15° C. (59° F.); if it has been kept for some time, it is incom- 
pletely soluble in water, unless a little acetic acid is added. It is also soluble in 
1-5 part of boiling water, in 14 parts of boiling alcohol, and in 60 parts of chloro- 
form. When heated on platinum foil, the salt is entirely dissipated. Solution of 
soda or potassa added to an aqueous solution of the salt throws down a white pre- 
cipitate, which is soluble in an excess of the alkali. The precipitate is affected 
by reagents in the same manner as morphine. (See Morphina.) On adding sulphuric 
acid to the salt, acetous vapors are evolved.” U.S. 

Acetate of morphine crystallizes in the form of slender needles united in fasciculi. 
As ordinarily obtained, however, by evaporation to dryness, it is not entirely soluble 
in water, a portion of it being uncombined morphine. To render it soluble, all that 
is necessary is to add a little acetic acid. The London College in the old Pharma- 
copeeia, referred to the property possessed by this and other salts of morphine, when 
treated first with chlorine and then with ammonia, of presenting a brown color, 
which disappears on the further addition of chlorine. The Edinburgh College gave 
the following mode of testing its purity: “ One hundred measures of a solution of 
ten grains in half a fluidounce of water and five minims of acetic acid, heated nearly 
to 100° C. (212° F.), and decomposed by a faint excess of ammonia, yield by agi- 
tation a precipitate which in 24 hours occupies 15:5 measures of the liquid.” 

This and the other officinal salts of morphine are of identical medical value. 
They are almost invariably preferred to the alkaloid itself, and are given by the 
mouth, in pill or solution, in doses of an eighth to half a grain (0-008 to 0:03 Gm.). 
They are employed externally, sprinkled on blistered surfaces, and are very fre- 
quently exhibited by subcutaneous injection; but great caution must be observed 
that they be not thrown into a vein. We have seen the sixth of a grain thus given 
produce almost instantaneous insensibility, with dropping of jaw, and other evidence 
of immediate death, from which the patient was saved with difficulty. When given 
hypodermically fifteen minutes before the anzesthetic, the morphine salt was found 
by Claude Bernard to prolong and intensify the anzesthesia in animals, and many 
surgeons have employed it in man in this way, with satisfactory results. The solu- 
tions for hypodermic use should be freshly prepared, as the morphine salt is very 
prone to undergo decomposition, with the growth of a fungus. The solution of the 
acetate is especially liable to decomposition of its vegetable acid and precipitation 
of the morphine. 
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MORPHIN AD HYDROCHLORAS. U.S. Hydrochlorate of 
Morphine. 
(MOR-PHI/NZ HY-DRO-GHLO'RAS.) 
Ci, Hig NO3. HCl. 3H203 375°4. C34 Hig NOg. HCl]. 6HO; 375°4, 
Morphie Murias, Br., U.S. 1870; Morphinum Hydrochloricum, P.@.; Murias (Hydrochloras) 
Morphicus; Muriate of Morphia; Chlorhydrate de Morphine, F’r.; Salzsaures Morphin, @. 
A process for this salt is no longer officinal; that of U.S. P. 1870 is appended.* 
“Take of Opium, sliced, one pound [avoirdupois] ; Chloride of Calcium three-quar- 
ters of an ounce [avoird.]; Purified Animal Charcoal a quarter of an ounce [avoird.]; 


* “Take of Morphia, in fine powder, a troyounce ; Distilled Water four fluidounces ; Muriatic 
Acid a sufficient quantity. Mix the Morphia with the Distilled Water; then carefully drop in Mu- 
riatic Acid, constantly stirring, until the Morphia is neutralized and dissolved. Evaporate the 
solution, by means of a water-bath, so that on cooling it may crystallize. Lastly, drain the crystals, 
and dry them on bibulous paper.” U, §. 1870. ; 
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Diluted Hydrochloric Acid two fluidounces, or a sufficiency ; Solution of Ammonia, 
Distilled Water, of each, a sufficiency. Macerate the Opium for twenty-four hours 
‘with two pints [Imperial measure] of the Water, and decant. Macerate the residue 
for twelve hours with two pints [Imp. meas.] of the Water, decant, and repeat the 
_ process with the same quantity of the Water, subjecting the insoluble residue to strong 
pressure. Unite the liquors, evaporate in a water-bath to the bulk of one pint [Imp. 
meas. ], and strain through calico. Pour in now the Chloride of Calcium previously 
dissolved in four fluidounces of Distilled Water, and evaporate until the solution is so 
far concentrated that, upon cooling, it becomes solid. Envelop the mass in a double 
fold of strong calico, and subject it to powerful pressure, preserving the dark fluid 
which exudes. Triturate the squeezed cake with about half a pint [Imp. meas.] of 
boiling Distilled Water, and, the whole being thrown upon a paper filter, wash the 
residue well with boiling Distilled Water. The filtered fluids having been evaporated 
as before, cooled, and solidified, again subject the mass to pressure ; and, if it be still 
much colored, repeat this process a third time, the expressed liquids being always 
preserved. Dissolve the pressed cake in six fluidounces of boiling Distilled Water ; 
add the Animal Charcoal, and digest for twenty minutes; filter, wash the filter and 
charcoal with boiling Distilled Water, and to the solution thus obtained add the Solu- 
tion of Ammonia in slight excess. Let the pure crystalline Morphia which separates 
as the liquid cools, be collected on a paper filter, and washed with cold Distilled Water 
until the washings cease to give a precipitate with a solution of nitrate of silver acidu- 
lated by nitric acid. 

“ From the dark liquids expressed in the above process an additional product may 
be obtained by diluting them with distilled water, precipitating with solution of potash 
added in considerable excess, filtering, and supersaturating the filtrate with hydrochlo- 
ric acid. This acid liquid digested with a little animal charcoal, and again filtered, 
gives upon the addition of ammonia a small quantity of pure morphia. 

“Diffuse the pure morphia obtained as above, through two fluidounces of boiling 
Distilled Water placed in a porcelain capsule kept hot, and add, constantly stirring, 
the Diluted Hydrochloric Acid, proceeding with caution, so that the morphia may 
be entirely dissolved, and a neutral solution obtained. Set aside to cool and crystal- 
lize. Drain the crystals, and dry them on filtering paper. By further evaporating 
the mother-liquor, and again cooling, additional crystals are obtained.” Br. 

The British process is based upon the plan, originally suggested by Wittstock, 
improved by Dr. Wm. Gregory, and adopted in the Edinburgh Pharmacopeeia, of 
obtaining hydrochlorate of morphine immediately from opium without the use of 
alcohol. The meconate and a little sulphate of morphine extracted by water from 
opium are decomposed by chloride of calcium, yielding hydrochlorate of morphine 
in solution, and meconate and sulphate of calcium as precipitates. The next step 
consists in purifying the solution of the hydrochlorate by repeated evaporation, 
crystallization, expression, and re-solution, and finally the action of animal charcoal; 
the dark expressed liquors being set aside for future operation. The third step in 
the process is to obtain the morphine separate by precipitation by means of ammo- 
nia from the solution of the hydrochlorate. Lastly, the crystallized morphine is recon- 
verted, by treatment with hydrochloric acid and hot water, into the hydrochlorate of 
morphine, which crystallizes from the solution as it cools. The reserved expressed 
liquors are united, and made to give up their morphine by the reagency of potassa 
in excess, which at once separates and dissolves the alkaloid. The solution yields it 
in a crystalline state on the addition of hydrochloric acid in excess, and afterwards 
of ammonia. The morphine thus obtained is added to that first procured, and 
with it again converted into the hydrochlorate. Dr. Christison says, in favor of 
Dr. Gregory’s process, that the Edinburgh manufacturers, who follow it, produce 
a salt of unrivalled purity and cheapness. But it is much better calculated for 
the large laboratory of the manufacturing chemist, than for the smaller opera- 
tions of the apothecary, who will probably find the U. 8. process of 1870 more 
convenient. 

Hydrochlorate of morphine procured by the old Edinburgh process is free from 
narcotine, but always contains a portion of hydrochlorate of codeine, which, how- 
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ever, is scarcely sufficient to affect its operation upon the system. Dr. Christison 
found the proportion to vary between a 60th in the hydrochlorate prepared from 
good Turkey opium, a 30th in that from inferior samples of the same variety, and a 
12th in that from the East Indian. This impurity may be separated by precipitating 
the morphine by means of ammonia, the codeine being left in solution ; and this, no 
doubt, is the object of the last step of the present British process, previously to the 
final conversion of the morphine into the hydrochlorate. 

The late Dr. A. T. Thomson published a process for procuring hydrochlorate of 
morphine, which he found considerably more productive than the method usually 
adopted. After macerating the opium in water, as directed by the College, for thirty 
hours, and expressing, he rubbed it in a mortar with an equal weight of pure white 
sand, and enough water to form the mixture into a paste, which he placed in a per- 
colator, and subjected to the action of distilled water till the fluid passed without 
color and taste. He then concentrated the liquor to the consistence of a thin syrup, 
added acetate of lead, diluted the solution with twice its bulk of distilled water, 
allowed it to stand for twenty-four hours, decanted the supernatant liquid, washed 
the precipitate with warm water, added the washings to the decanted solution, and 
concentrated to one-half. To free the liquid from any remaining acetate of lead, he 
added diluted sulphuric acid in slight excess, decanted the liquid from the precipi- 
tate, washed the latter, added the washings to the solution, and boiled for some 
minutes to drive off acetic acid. To convert the sulphate of morphine now con- 
tained in the solution into hydrochlorate, he added a saturated solution of chloride 
of barium, washed the precipitate, evaporated the conjoined washings and solution 
to the point of crystallization, pressed the crystals, diluted and again evaporated the 
mother-liquor so long as it afforded crystals, which were purified by means of animal 
charcoal, and by repeated solution, evaporation, and crystallization. (P. J. Tr., i. 
459.) 

Hydrochlorate of morphine crystallizes in “ white, feathery, flexible, acicular 
crystals of a silky lustre, permanent in the air, odorless, having a bitter taste, and 
a neutral reaction. Soluble in 24 parts of water and in 63 parts of alcohol at 15° C. 
(59° F.); in about 0°5 part of boiling water and in 31 parts of boiling alcohol; in- 
soluble in ether. When heated to 130° C. (266° F.), the salt loses its water of 
crystallization (14°38 per cent.). When heated on platinum foil, it is entirely dissi- 
pated. Solution of soda or potassa added to an aqueous solution of the salt throws 
down a white precipitate, which is soluble in an excess of the alkali. The precipi- 
tate is affected by reagents in the same manner as morphine (see Morphina). The 
aqueous solution yields, with test-solution of nitrate of silver, a white precipitate, 
insoluble in nitric acid, but soluble in ammonia.” U.S. <A saturated solution in 
boiling water forms a solid crystalline mass on cooling. Dr. Christison constantly 
found the crystals, when dried at 150°, to contain 12-7 per cent. of water; and the 
Kdinburgh College stated that the loss of weight at 212° is not above 13 per cent. 
The salt may be known to be a hydrochlorate by responding to the officinal test with 
nitrate of silver. Potassa throws down from its solution a precipitate which is redis- 
solved by an excess of the alkali. The salt is affected by heat, nitric acid, iodic acid, 
ferric chloride, and chlorine followed by ammonia, in the same manner as mor- 
phine. Sugar is said to have been used largely in the adulteration of this salt. 
It may be detected by Trommer’s test. (See Saccharum.) “Twenty grains of 
the salt dissolved in half a [fluid]ounce of warm water, with ammonia added in 
the slightest possible excess, give on cooling a crystalline precipitate, which, when 
washed with a little cold water, and dried by exposure to the air, weighs 15:18 
grains.” Br. 

This preparation of morphine is much used in Great Britain, but in this coun- 
try less than either the sulphate or the acetate. (For medical properties, see Mor- 
phina.) 3 

Off. Prep. Liquor Morphiz Hydrochloratus, Br.; Suppositoria Morphie, Br.; 
Trochisci Morphie, Br.; Trochisci Morphize et Ipecacuanhe, Br. 7 
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MORPHINE SULPHAS. U.S. Sulphate of Morphine. 


| (MOR-PHI'/N SUL/PHAS.) 

(Cry Hig NOs3)26 H: 8O.. 5H;0 3 758. Cs Hig NOg. HO SOs. 5HO; 379. 

Morphiz Sulphas, U.S. 1870; Morphinum Sulfuricum, P.G.; Sulfas Morphicus; Sulphate of 
Morphia; Sulfate de Morphine, F.; Schwefelsaures Morphin, G. ; 

No process is given in the U.S. P. 1880; that of U.S. P. 1870 is appended.* 

In the process of 1870 the morphine is known to be saturated when it is wholly dis- 
- solved by the water. To ascertain whether the acid is added in excess, litmus paper 
may be resorted to. If the morphine employed contain narcotine, this will remain 
in the mother-liquor, and will not contaminate the product. The mother-liquor 
remaining after the first crystallization may be evaporated so as to afford a fresh 
supply of the sulphate; but, if the morphine was not originally quite pure, the 
second product will contain the impurities, and should not be used till it has under- 
gone further preparation. When impure morphine is employed, the mother-liquor 
should be mixed with alcohol, or boiled with purified animal charcoal and filtered, 
and then decomposed by ammonia, which will precipitate the morphine. This may 
be converted into the sulphate in the manner directed by the Pharmacopeeia. 

Another mode of obtaining sulphate of morphine is to dissolve the alkaloid in 
boiling alcohol of 36° Baumé (sp. gr. 0°8428), saturate it while hot with sulphuric 
acid, add purified animal charcoal, boil for a few minutes, and filter the solution at 
the boiling temperature. Upon cooling, it deposits most of the sulphate; and the 
remainder may be obtained by evaporating the mother-liquor. 

In the evaporation of the solution of this salt, care should be taken not to carry 
the heat too far; for, when pushed to incipient decomposition with an excess of 
acid, a new substance is formed containing no morphine. This salt is sometimes 
adulterated. Mr. D. B. Dott met-with a sample in the English market, which con- 
tained 34:63 per cent. of anhydrous sodium sulphate. (P. J. Tr., August 4, 1877.) 

Sulphate of morphine crystallizes in beautifully white, minute, feathery crystals, 
“of asilky lustre, permanent in the air, odorless, having a bitter taste and a neutral 
reaction. Soluble in 24 parts of water and in 702 parts of alcohol at 15° ©. (59° 
F.); in 0-75 part of boiling water and in 144 parts of boiling alcohol. When 
heated to 130° C. (266° F.), the salt loses its water of crystallization (11:87 per 
cent.). When heated on platinum foil, it is entirely dissipated. Solution of soda 
or potassa added to an aqueous solution of the salt throws down a white precipitate, 
which is soluble in an excess of the alkali. The precipitate is affected by reagents 
in the same manner as morphine. (see Morphina). The aqueous solution yields, 
with test-solution of chloride of barium, a white precipitate insoluble in hydrochlo- 
ric acid.” U.S. By exposure to a heat of 120° C. (248° F.) it loses 9°66 parts 
of the water, but cannot be deprived of the remainder without decomposition. 
(Liebig.) The officinal tests for it are those for sulphuric acid and for morphine. 
Considerable discussion has taken place recently in the pharmaceutical journals 
about the solubility in water of sulphate of morphine. Owing to the ease with 
which the salt parts with its water of crystallization, even at ordinary temperatures, 
it is not difficult to account for some of the discrepancies that exist in the text- 
books on this subject. Yet there can be no doubt that the heretofore commonly 
quoted solubility, ‘‘ twice its weight of cold water,” is an oft-repeated error. Prof. 
J. U. Lloyd (NV. R., May, 1882) found it soluble in 21-60 parts of cold water. 
Prof. F. B. Power, aftcr a determination by precipitation with barium chloride, 
found a commercial specimen of undoubted purity to require very nearly 24 parts 
of cold water, and the U.S. P. 1880 has adopted his results. (A.J. P., 1882, p. 
97.) Virgil Coblentz subsequently examined five commercial samples, and practi- 
cally confirmed Prof. Power’s results, finding the specimens soluble respectively in 
21-38, 23:90, 23:18, 17-69, and 18:97 parts of water. Mr. D. B. Dott criticises 


* “Take of Morphia, in fine powder, a troyounce ; Distilled Water half a pint; Diluted Sul- 
phuric Acid a sufficient quantity. Mix the Morphia with the Distilled Water, then carefully drop 
in Diluted Sulphuric Acid, constantly stirring until the Morphia is neutralized and dissolved. 
Evaporate the solution, by means of a water-bath, so that on cooling it may crystallize. Lastly, 
drain the crystals, and dry them on bibulous paper.” U.S. 1870. 
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the methods employed by Prof. J. U. Lloyd, and to some extent those of Prof. 
Power, but fails to establish a different result. (P. J. Tr., 1882, p. 252.) The 
dose is from an eighth to a quarter of a grain (0:008 to 0:016 Gm.), which may 
be given in pill or solution. The solution of sulphate of morphine formerly officinal 
was made by dissolving 1 grain of sulphate of morphine in 1 fluidounce of dis- 
tilled water, and, although the solution is more stable than any other of the mor- 
phine salts in common use, it will in time become weakened through the presence of 
microscopic plants belonging to the Confervoidez, and hence it is not desirable to keep 
it on hand. According to Prof. Hamberg, of Stockholm, the sulphate should be 
dissolved in boiling distilled water which is free from ammonia, phosphoric, nitric, 
and nitrous acids; the solution should be filtered through paper not previously moist- 
encd, and is best preserved in small well-filled vials closed with a glass stopper. 
(Phar. Zeitung, No. 49; A.J. P., 1881.) It is asserted by M. Vidal that the 
addition of chloral to a solution of morphine renders it much less liable to sponta- 
neous change. This statement, if it be true, is important. He adds to the solution a 
quantity of chloral equivalent to twice the weight of the morphine it contains, and 
affirms that the injection of this mixture is not painful. According to a writer in 
the Druggists’ Circular, when ether is added to a strong alcoholic solution of sul- 
phate of morphine, the salt crystallizes in the course of a few bours. (Phila. Med. 
Times, iv. 352.) The same effect apparently is produced to some extent with the 
watery solution. (or medical properties, see Morphina and Morphine Acetas.) 
Off. Prep. Pulvis Morphinze Compositus; Trochisci Morphing et Ipecacuanha, 


Uns: 
MOSCHUS. U.S. Musk. 
(MOS'CHUS.) 
“The dried secretion from the preputial follicles of Moschus moschiferus. Linné. 
(Class, Mammalia; Order, Ruminantia.)” U.S. “The inspissated and dried secre- 


tion from the preputial follicles.” Br. 

Muse, Fr.; Bisam, Moschus, G.; Muschio, /t.; Almizcle, Sp. 

Gen. Ch. Horns none. Fore teeth eight in the lower jaw. Tusks one on each 
side, in the upper jaw, projecting out of the mouth. 

Moschus moschiferus. Gmelin, Syst. Nat. i. 172; Reese's Cyclopedia. This 
animal bears a close resemblance to the deer in shape and size. It is usually about 
three feet in length and two feet high, with haunches considerably more elevated 
than the shoulders. From its upper jaw two tusks project downwards out of the 
mouth, each about two inches long, curved backwards, and serving to extract the 
roots which are used as food by the animal. The ears are long and narrow, and the 
tail very short. The fleece, consisting of strong, elastic, undulated hairs, varies in 
color with the season, the age of the animal, and perhaps the place which it inhabits. 
The general color is a deep iron-gray. The individual hairs are whitish near the 
root, and fawn-colored or blackish towards the tip. The musk is contained in an‘ 
oval, hairy, projecting sac, found only in the male, situated between the umbilicus 
and the prepuce, from two to three inches long, and from one to two broad, opening 
by a small hairy orifice at its anterior part, and marked posteriorly by a groove or 
furrow which corresponds with the opening of the prepuce. It is lined internally 
by a smooth membrane, thrown into a number of irregular folds, forming incomplete 
partitions. In the vigorous adult animal, the sac sometimes contains six drachms 
of musk; but in the old, seldom more than two drachms, and none in the young.* 
The musk is secreted by the lining membrane, and in the living animal forms a con- 
sistent mass, which, on the outside, is compact, and marked with the folds of the 
membrane, but is less firm towards the centre, where there is sometimes a vacant 
space. As first secreted it is probably liquid, and a portion is occasionally forced 
out by the animal, to which it communicates its odor. The musk deer inhabits 
the vast mountainous regions of Central Asia, extending from India to Siberia, and 


* According to Col. Frederick Markham, as much as two ounces are sometimes found, and the 
average for a full-grown animal is an ounce; but, as many of the deer are killed young, the pods 
in the market do not contain more than half an ounce upon an average. He states that the musk 
of the young animal is not so strong as that of the old, but much pleasanter. (P. J. 7r., xv. 472.) 
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from the country of the Turcomans to China. It is an active and timid animal, 
springing from rock to rock with surprising agility, and frequenting the snowy 
recesses and most inaccessible crags of the mountains. Concealing itself during the 
day, it chooses the night for roaming in search of food, and, though said to be 
abundant in its native regions, is taken with difficulty. It is hunted for its hide, 
as well as for the musk. The natives often take it by snaring. As soon as the 
animal is killed, the sac is cut off, dried, and sent into the market.* 

Musk varies in quality with the country inhabited by the animal. That procured 
from the mountains on the southern borders of Siberia, and brought into the market 
through Russia, is comparatively feeble. The best is imported from China, and is 
said to be the product of Tonquin. A variety intermediate between these is pro- 
cured in the Himalaya Mountains and Thibet, and sent to Calcutta. This is some- 
times enclosed in the membranous lining of the sac, without the hairy envelope, and 
in this condition is said to be quite equal if not superior to that surrounded by the 
skin, as in the former condition it dries readily in the sun, while in the latter the 
aid of artificial heat is deemed necessary, by which the musk may sometimes be 
injured. (F. Peake, P. J. Fr., Feb. 1861.) We derive our chief supply from 
Canton, though portions are occasionally brought hither from Europe. 

Two varieties are known in commerce, the Chinese and Russian. Both come in 
sacs, convex and hairy on one side, flat and destitute of hair on the other. The 
hairs are brownish yellow, grayish, or whitish, stiff and short, and arranged con- 
centrically around the orifice of the sac. The Chinese, which is the most highly 
valued, is in bags of a rounder shape, covered with brownish yellow or reddish 
brown hairs, and containing at most a drachm and a half of large-grained, dark, 
strong-scented musk, of an ammoniacal odor. The Russian is in longer and larger 
bags, small-grained, of a light yellowish brown color, and of a weaker and more 
fetid odor, with less smell of ammonia. 

Properties. Musk is in grains or lumps concreted together, soft and unctuous to 
the touch, and of a reddish brown or ferruginous color resembling that of dried 
blood. Some hairs of the pod are generally mixed with it. It is officinally de- 
scribed as “in irregular, crummy, somewhat unctuous grains, dark reddish brown, 
of a peculiar, penetrating and persistent odor, and bitterish taste. It is contained 
in oval or roundish sacs about one and one-half to two inches (4 to 5 cm.) in 
diameter, on one side invested with a smoothish membrane, on the other side 
covered with stiff, appressed, grayish hairs, concentrically arranged around two 
orifices near the centre. About 10 per cent. of Musk is soluble in alcohol, the 
tincture being light brownish yellow, and on the addition of water becoming slightly 
turbid. About 50 per cent. of Musk is soluble in water, the solution being deep 
brown, faintly acid, and strongly odorous.” U.S. The odor is strong, penetrating, 
and so diffusive that one part of musk communicates its smell to more than 3000 
parts of inodorous powder. (Fée.) In some delicate individuals, it produces head- 
ache and other disagreeable symptoms, and has even caused convulsions. The 
taste is bitter, disagreeable, and somewhat acrid. The color of the powder is red- 
dish brown. Musk is inflammable, burning with a white flame, and leaving a light 
spongy charcoal. Reduced to ashes, it leaves about 5 per cent. of residue, containing 
potassa, lime, magnesia, iron, carbonic, phosphoric, and sulphuric acids, chlorine, and 
traces of ferrocyanide of potassium and sulphide of ammonium. ( W. Bernatztk.) 
It yields, upon analysis, a great number of proximate principles. Guibourt and 
Blondeau obtained water, ammonia, stearin, olein, cholesterin, an oily acid combined 
with ammonia, volatile oil, chloride of ammonium, chlorides of potassium and cal- 
cium, an uncertain acid combined with ammonia, potassa, and lime, gelatin, albu- 
men, fibrin, a highly carbonaceous matter soluble in water, a soluble calcareous salt 
with a combustible acid, carbonate and phosphate of calcium, hair, and sand. (Annad. 
de Chim. et de Phys., ix. 327.) Besides these constituents, Geiger and Reinman 
found a peculiar bitter resin, osmazome, and a peculiar substance in part combined 

* Attention has been drawn by Dr. E. Bertherand to the excrement of the Algerian Gazelle, 


Antilope Dorcas, L., which possesses a powerful musk-like odor. It is said to contain about 7 per 
cent. of an acid resin (?) of a musky odor. (7'r. A. P. Assoc., xxvi. 332.) 
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with ammonia. According to Guibourt and Blondeau, it contains 47 per cent. of 
volatile matter, thought by some to be chiefly ammonia, by others to be a compound 
of ammonia and volatile oil, Theimann obtained only from 10 to 15 per cent. But 
the quantity of volatile as well as of soluble matter varies exceedingly in different 
specimens. Thus, Theimann found from 80 to 90 per cent. of matter soluble in 
water, Buchner only 54:5 per cent., and other chemists intermediate proportions. 
The proportion soluble in alcohol, as ascertained by different experimenters, varies 
from 25 to 62 per cent. Ether is a good solvent. ‘The watery infusion has a yel- 
lowish brown color, a bitterish taste, a strong smell of musk, and an acid reaction. 
The alcoholic tincture is transparent, and of a reddish brown color, with the peculiar 
odor of the medicine. The action of potassa upon musk is accompanied with the 
extrication of ammonia, and an increase of its peculiar odor. By the influence of 
heat and moisture long continued, ammonia is developed, which acts upon the fatty 
matter, producing a substance resembling adipocere, but, according to Guibourt, 
without diminishing the activity of the medicine. The correctness, however, of 
this opinion is perhaps questionable; and it is advisable to preserve the musk as 
much as possible unaltered. When kept in glass bottles, in a situation neither 
moist nor very dry, it remains for a great length of time without material change. 
The odor of musk is very much diminished by mixing it with emulsion or syrup 
of bitter almonds, or cherry-laurel water. From the experiments of Wimmer, it 
appears that musk loses its odor when rubbed with kermes mineral, or golden sul- 
phur of antimony, and reacquires it on the addition of a little solution of ammonia. 
(Pharm. Centralb., 1843, p. 406.) Camphor rubbed up. with musk is also said to 
destroy its odor. 

Adulterations. The price of this medicine is so high, and its sources so limited, 
as to offer strong temptations to adulteration; and little genuine unmixed musk is 
to be found in the market. The sophistication commences in China, and is com- 
pleted in Europe and this country. A common practice in the Hast is to open the 
sac, and to supply the place of the musk with an adulterated mixture. Sometimes 
the scrotum of the animal is filled with this mixture, and not unfrequently the sacs 
are made out of the skin. Dried blood, from its resemblance to musk, is one of the 
most common adulterations; but, besides this, sand, lead, iron-filings, hair, animal 
membrane, tobacco, the dung of birds, wax, benzoin, storax, asphaltum, artificial 
musk, and other substances are introduced. These are mixed with a portion of 
musk, the powerful odor of which is diffused through the mass and renders the dis- 
covery of the fraud sometimes difficult. It is said that the Chinese sometimes mix 
the musk of Tonquin with that of Siberia. The bags containing the drug should 
have the characters before described as belonging to the natural sac, and should pre- 
sent no evidence of having been opened. The slit is sometimes carefully sewed up, 
sometimes glued together. The former condition may be discovered by close inspec- 
tion, the latter by immersion in hot water. When the bag is made from any other 
portion of the skin, the difference may be detected, according to Mr. Neligan, by a 
microscope which magnifies 300 diameters. The genuine hairs exhibit innumerable 
cells, which are wanting in the spurious. (Chem. G'az., Feb. 1846, p.79.) Musk 
which burns with difficulty, has a feeble odor and a color either pale or entirely 
black, feels gritty to the finger, is very moist so as to lose much weight in drying, 
or contains obvious impurities, should be rejected. Russian musk is said never to 
be adulterated before leaving Russia.* 

Medical Properties and Uses. Musk is stimulant and antispasmodic, increas- 
ing the vigor of the circulation, and exalting the nervous energy, without producing, 
either as an immediate or a secondary effect, any considerable derangement of the 
purely cerebral functions. Its medical uses are such as may be inferred from its 
general operation; but peculiar advantage may be expected from it when a prostrate 
state of the system, attended with great nervous agitation, or irregular muscular 


* For an account of the effects of numerous reagents on musk, and other modes of identification 
as well as of detecting adulterations, see a paper by Prof. W. Bernatzik, in A. J. P., 1861, p. 
427. There is a discrepancy between Prof. Bernatzik’s statement of the solubilities of musk and 
that of the text. According to the latter, ether is a good solvent; according to the former, ether 
and chloroform possess scarcely any solvent power. 
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action, call for the united influence of a highly diffusible stimulant and powerful 
antispasmodic. Such are low cases of typhous disease, accompanied with subsultus 
tendinum, tremors, and singultus. Such also are many instances of gout in the 
stomach, and other spasmodic affections of that organ. In very obstinate hiccough 
we have found it more effectual than any other remedy ; and, according to Dr. G. B. 
Wood, it is very effective in those alarming convulsions of infants originating in spasm 
of the intestines. In the laryngismus stridulus or crowing disease of infants, M. 
- Bouchut relies mainly on musk, having found it more efficacious than any of the 
narcotics. (V. Y. Med. Journ., Sept. 1868, p. 545.) The chief obstacles to its 
general use are its high price, and the uncertainty in regard to its purity. Musk 
was unknown to the ancients. Aétius was the first writer who noticed it as a medi- 
cine. It was introduced into Kurope through the Arabians, from whose language 
its name was derived. 

It may be given in the form of pill oremulsion. In preparing mixtures of musk, 
it is recommended to rub the musk up first with a very little boiling water, con- 
taining a trace of solution of potassa, afterwards with a larger quantity, and to add 
the liquid thus prepared to whatever mixture may be prescribed. The insolubility 
of musk in cold water, and its much greater solubility in that liquid when boiling 
hot, render this mode of preparation much preferable to rubbing up with cold water. 
(Journ. de Pharm. et de Chim., 4e sér., iii. 291.) The medium dose is ten grains 
(0°65 Gm.), to be repeated every two or three hours. It may often be administered 
with great advantage in the form of enema. 


MUCILAGINES. Mucilages. 
(MU-CI-LAG'I-NEs.) 

Mucilages, Fr.; Schleime, G. 

Mucilage, in the ordinary acceptation of the term, and in the sense in which it 
is employed in the U. S. Pharmacopeeia, is an aqueous solution of gum, or of sub 
stances closely allied to it. In the British Pharmacopeeia it is applied also to the 
semi-liquid, jelly-like substance resulting from the cooling of a hot solution of 
starch. 


MUCILAGO ACACIA. U.S., Br. Mucilage of Acacia. 
(MU-CI-LA/GO A-CA/CI-Z.) 

Mucilago Gummi Arabici, P.G.; Mucilage of Gum Arabic; Mucilage de Gomme arabique, 
Mucilage arabique, Fr.; Gummischleim, @. 

“ Acacia, in small fragments, thirty-four parts [or four ounces av.]; Water, a 
sufficient quantity, To make one hundred parts [or about eight fluidounces]. Wash 
the Acacia with cold Water, then add to it sixty-six parts [or seven and a half 
fluidounces] of Water, agitate occasionally until it is dissolved, and strain.” U.S. 

“Take of Gum Acacia, in small pieces, four ounces [avoirdupois]; Distilled 
Water sia fluidounces, Put the Gum and Water into a covered earthen jar, and 
stir them frequently until the Gum is dissolved. If necessary, strain the solution 
through muslin.” Br. 

The gum used for this purpose should be in small fragments, or coarse powder, 
as it is more readily dissolved in this state than when finely pulverized. Straining 
is necessary to separate the foreign substances which are often mixed with gum 
arabic. This mucilage is semi-transparent, almost colorless if prepared from good 
gum, viscid, tenacious, of a feeble peculiar odor, and nearly tasteless. If the solution 
of gum should be colored, it may be rendered colorless by the addition of a concen- 
trated solution of chlorine; and, by boiling for about half an hour so as to drive 
off the chlorine and hydrochloric acid, it may be rendered fit for use. (Guérin.) 
By keeping, mucilage becomes sour, in consequence of the spontaneous generation 
of acetic acid; and this happens even though it be enclosed in well-stopped bottles. 
But, according to Guérin, the solution of pure gum undergoes no change in vacuo. 
Heat in its preparation is said to favor the production of acid; and hence cold has 
been substituted for boiling water in the present formulas. According to R. Rother 
(A. J. P., xliv. 113), if glycerin be employed in proportion of one to eight of the 
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mass, and the mixture of water and it be added to the gum in a bottle and solution 
secured by agitation at intervals over several hours, the resulting mucilage does not 
spoil. Archer & Co. have found (Jdid., xlvi. 469) that if ‘“Tolu water” be sub- 
stituted for water the mucilage will keep for months. The Tolu water is made by 
rubbing two drachms of the tincture with carbonate of magnesium and two pints 
of water, and filtering. Mucilage is employed chiefly in the formation of pills, and 
suspending insoluble substances in water. In prescribing it for mixtures, it should 
be recollected that it is a solution of definite strength, containing, according to the 
U.S. formula, half an ounce of the gum to each fluidounce of mucilage. The 
British mucilage is a little stronger. Half a fluidounce is usually sufficient for a 
six or eight ounce mixture. The adhesiveness of the mucilage is stated to be very 
much increased by the addition of one part of sulphate of aluminium to one hun- 
dred and twenty-five parts of the mucilage. 

Off. Prep. Syrupus Acaciz, U. S.; Trochisci Acidi Tannici, Br.; Trochisci 
Bismuthi, Br.; Trochisci Catechu, Br.; Trochisci Ferri Redacti, Br.; Trochisci 
Ipecacuanhze, Br.; Trochisci Morphiz, Br.; Trochisci Morphize et Ipecacuanhe, 
Br.; Trochisci Potassze Chloratis, Br.; Trochisci Sodz Bicarbonatis, Br. 


MUCILAGO AMYLI. Br. Mucilage of Starch. 
(MU-CI-LA/GO AM!Y-LI.) 

Mucilage d’Amidon, Fr.; Starkeschleim, @. 

“Take of Starch one hundred and twenty grains ; Distilled Water ten fluidounces. 
Triturate the Starch with the Water gradually added; then boil for a few minutes, 
constantly stirring.” Br. 

This mucilage has an opaline appearance, and gelatinous consistence, and is much 
used as a vehicle for laudanum and other active medicines given in the form of 
enema. In consequence of its demulcent properties, it may be usefully employed 
as an enema in irritation and inflammation of the mucous coat of the rectum and 
large intestines. Its unpleasant flavor, when it is prepared from ordinary starch, 
precludes its employment by the mouth. 

Of. Prep. Enema Aloes, Br.; Enema Magnesize Sulphatis, Br.; Enema Opii, 
Br.; Enema Terebinthine, Br. 


MUCILAGO CYDONII. U.S. Mucilage of Cydonium. 
(MU-CI-LA'GO CY-DO'NI-I.) 

Mucilage de Semences des Coing, F'r.; Quittensamen-Schleim, @. 

“ Cydonium, two parts [or thirty-six grains]; Distilled Water, one hundred parts 
[or four fluidounces]. Macerate the Cydonium for half an hour, in a covered ves- 
sel, with the Distilled Water, frequently agitating. Then drain the liquid through 
muslin, without pressure. ‘This preparation should be freshly made, when required 
for use.” U.S. | 

This is a new officinal mucilage. It is admirably adapted as an application to the 
eye in conjunctivitis, and for a vehicle in gonorrhceal injections. 


MUCILAGO SASSAFRAS MEDULLA. U.S. Mucilage of Sassafras 
Pith. 
(MU-CI-LA/GO SAS/SA-FRAS ME-DUL'L&.) 

Mucilage de Moélle de Sassafras, F.; Sassafrasmark-Schleim, G. 

“ Sassafras Pith, two parts [or thirty-six grains]; Water, one hundred parts [or 
four fluidounces]. Macerate for three hours, and strain.” UW. S. . 

This infusion may be prepared in a much shorter time, if the pith be broken into 
small fragments, and the mixture often agitated. It is much used as an application 
to the eye in conjunctivitis. It may be taken as a drink, ad Jibitum, in inflam- 
matory and febrile diseases, particularly inflammations of the mucous passages. 
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MUCILAGO TRAGACANTH 2. U.8., Br. Mucilage of Tragacanth. 
(MU-CI-LA/GO TRAG-A-CAN/THZ.) 

Mucilage de Gomme adragante, Mucilage adragant, /’r.; Traganthschleim, @. 

“Tragacanth, six parts [or one hundred and ninety grains]; Glycerin, eighteen 
parts [or one fluidounce] ; Water, a sufficient quantity, To make'one hundred parts. 
Mix the Glycerin with seventy-six parts [or five and a half fluidounces] of Water, 
heat the mixture to boiling, add the Tragacanth, and let it macerate for twenty-four 
hours, stirring occasionally. Then add enough Water to make the mixture weigh 
one hundred parts [or seven ounces ay.], beat it so as to render it of uniform con- 
sistence, and strain forcibly through muslin.” UW. S. 

‘Take of Tragacanth, in powder, sixty grains; Distilled Water ten fluidounces. 
To the Water contained in a pint bottle add the Tragacanth, agitate briskly for a few 
minutes, and again at short intervals, until the Tragacanth is perfectly diffused and 
finally has formed a mucilage.” Br. 

A part only of tragacanth is soluble in water. The remainder swells up and 
forms a soft tenacious mass, which may be mechanically mixed with water, but does 
not form a proper solution. - Hence trituration is necessary to complete the incor- 
poration of the ingredients. This mucilage is thick and very viscid, but not per- 
manent, as the water separates from the insoluble portion of the tragacanth on 
standing. It is chiefly used in making pills and troches. The addition of glycerin 
in the U.S. process of 1880 renders it more serviceable as an excipient. From its 
great tenacity, it may be advantageously employed for the suspension of heavy in- 
soluble substances, such as the metallic oxides, in water. When kept long it is apt 
to undergo decomposition, and to become offensive, but it will keep well if enough 
carbolic acid be added to impart its characteristic odor faintly. (A. J. P., 1864, p. 
oi) 
Off. Prep. Trochisci Ferri Subcarbonatis, U. S.; Trochisci Magnesize, U. S.; Tro- 
chisci Menthe Piperitz, U. S.; Trochisci Morphing et Ipecacuanhe, U. S.; Tro- 
chisci Sodii Carbonatis, U. S. 


MUCILAGO ULMI. U.S. Mucilage of Elm. 
(MU-CI-LA/GO UL/MI.) 

Mucilage of Slippery Elm Bark; Mucilage d’Ecorce d’Orme fauve, Fr.; Ulmenrinden-Schleim, G. 

“Him, sliced and dried, s’z parts [or one hundred and eight grains]; Boiling 
Water, one hundred parts [or four fluidounces]. Macerate for two hours, in a 
covered vessel, and strain.” U.S. 

This may be used ad libitum as a demulcent and nutritious drink in catarrhal 
and nephritic diseases, and in inflammatory intestinal affections. It is much em- 
ployed locally as a demulcent in inflammation of the skin, as in erysipelas, etc. 


MYRISTICA. U.S., Br. Nutmeg. 
(MY-RIS/TI-CA.) 


“The kernel of the seed of Myristica fragrans. Houttuyn (Nat. Ord. Myristi- 
caceze), deprived of its testa.” U. S. “The kernel of the seed of Myristica officinalis.” 
Br. 


Semen Myristice, P.G.; Nux Moschata, Muscade; Noix muscade, Fr.; Muskatnuss, G.; Noce 
moschata, Jt.; Nuez moscada, Sp. 


Myristica moschata. Thunberg ; Willd. Sp. Plant. iv. 869.—M. officinalis. Linn. 
Suppl. 265; Lindley, Flor. Med. p. 21.—M. fragrans. Houttuyn, Nat. Hist. vol. 
ii., part iii., p. 333; B. & 7., 218. The nutmeg-tree is about thirty feet high, 
with numerous branches, and an aspect somewhat resembling that of the orange- 
tree. The leaves stand alternately on short footstalks, are oblong-oval, pointed, 
entire, undulated, obliquely nerved, bright green, and somewhat glossy on their 
upper surface, whitish beneath, and of an aromatic taste. The flowers are male 
and female upon different trees. The former are disposed in axillary, peduncled, 
solitary clusters; the latter are single, solitary, and axillary; both are minute and 
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of a pale yellowish color. The fruit, which appears on the tree mingled with the 
flowers, is round or oval, of the size of a small peach, smooth, at first pale green, 
but yellow when ripe, and marked with a longitudinal furrow. The external cover- 
ing, which is at first thick and fleshy, and abounds in an austere, astringent juice, 
afterwards becomes dry and coriaceous, and, separating into two valves from the 
apex, discloses a scarlet reticulated membrane or arillus, commonly called mace, 
closely investing a thin, brown, shining shell, which contains the kernel or nutmeg. 
Myristica moschata is a native of the Moluccas and other neighboring islands, and 
abounds especially in that small cluster distinguished by the name of Banda, whence 
the chief supplies of nutmegs were long derived. But numerous varieties of the 
plant are now cultivated in Sumatra, Java, Singapore, Penang, Ceylon, and other 
parts of the East Indies, and have been introduced into the Isles of France and 
Bourbon, Cayenne, and several of the West India islands. The larger part of the 
nutmegs of commerce is, however, said to still come from the Dutch Banda Islands. 
The Penang nutmegs are distinguished by not being limed. 

The tree is produced from the seed. It does not flower till the eighth or ninth 
year ;. after which it bears flowers and fruit together, without intermission, and is 
said to continue bearing for seventy or eighty years. Little trouble is requisite in 
its cultivation. A branch of the female tree is grafted into all the young plants 
when about two years old, so as to insure their early fruitfulness. In the Moluccas 
the tree yields three crops annually. The fruit is gathered by the hand, and the 
outside covering rejected. The mace is then carefully separated, so as to break it as 
little as possible, is flattened, dried in the sun, and afterwards sprinkled with salt 
water, with the view of contributing to its preservation. Its fine red color is much 
impaired by drying. The nuts are dried in the sun or by ovens, and exposed to 
smoke till the kernel rattles in the shell. They are then broken open; and the 
kernels, having been removed and steeped for a short time in a mixture of lime and 
water, probably in order to preserve them from the attack of worms, are next cleaned, 
and packed in casks or chests for exportation. Dr. Lumsdaine has found them 
to keep better if rubbed over with dry lime, than when prepared in the moist 
way. (See Am. Journ. of Sct. and Arts, Nov. 1851.) Nutmegs are brought to this 
country either directly from the Hast Indies, or indirectly through England and 
Holland. They are also occasionally imported in small quantities from the West 
Indies. 

Properties. The nutmeg (nux moschata) is of a roundish or oval shape, obtuse 
at the extremities, marked with vermicular furrows, of a grayish color, hard, smooth 
to the touch, yielding readily to the knife or the grater, but not very pulverulent. 
When cut or broken it presents a yellowish surface, varied with reddish brown, 
branching, irregular veins, which give to it a marbled appearance. These dark veins 
abound in oily matter, upon which the medicinal properties depend. The odor of 
nutmeg is delightfully fragrant, the taste warm, aromatic, and grateful. Its virtues 
are extracted by alcohol and ether. M. Bonastre obtained from 500 parts, 120 of a. 
white insoluble oily substance, 38 of a colored soluble oil (olein), 30 of volatile oil, 
4 of acid, 12 of fecula, 6 of gum, 270 of lignin; and 20 parts were lost. The 
volatile oil is obtained by distillation with water. (See Oleum Myristice ) 

Nutmegs have been punctured and boiled in order to extract their essential oil, 
and the orifice afterwards closed so carefully as not to be discoverable unless by 
breaking the kernel. The fraud may be detected by their levity. They are also 
apt to be injured by worms, which, however, attack preferably the parts least im- 
pregnated with the volatile oil. The Dutch were formerly said to heat them in a 
stove in order to deprive them of the power of germinating, and thus prevent the 
propagation of the tree. The largest nutmegs now command the highest prices. 
They should be rejected when very light, with a feeble taste and smell, worm-eaten, 
musty, or marked with black veins. 

A kind of nutmeg is occasionally met with, ascribed by some to a variety of ©. 
moschata, by others to a different species (Myristica fatua), which is distinguished 
from that just described by its much greater length, its elliptical shape, the absence 
of the dark brown veins, and its comparatively feeble odor, and disagreeable taste. 
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lt has been called male, wild, or long nutmeg, the other being designated as the 
JSemale, or cultivated nutmeg.* | 

_ The conerete or expressed oil of nutmeg (Oleum Myristice Expressum, Br.), 
commonly called oil of mace, or Nutmeg Butter, is obtained by bruising nutmegs, 
exposing them in a bag to steam, and then compressing them strongly between 
heated plates. A liquid oil flows out, which becomes solid when it cools. Nutmegs 
are said to yield from 10 to 12 per cent. of this oil, but Fliickiger and Hanbury 
obtained as much as 28 per cent.f The best is imported from the East Indies in 
stone jars, or in rectangular blocks 10 inches long by 24 inches wide, wrapped in 
palm leaves. It is solid, soft, unctuous to the touch, of a yellowish or orange-yellow 
color more or less mottled, with the odor and taste of nutmeg. It is composed, 
according to. Schrader, of 52:09 per cent. of a soft oily substance, yellowish or 
brownish, soluble in cold alcohol and ether ; 43-75 of a white, pulverulent, inodorous 
substance, insoluble in these liquids; and 4:16 of volatile oil. The pulverulent con- 
stituent, which received from Playfair the name of myristin, has a silky lustre, melts 
at 31° C, (88° F.), and yields on saponification glycerin and myristic acid, C,,H,,0,. 
Myristin, C,H,(OC,,H,,0),, is a true fat or glyceride of myristic acid. It is also 
found in spermaceti, cocoanuts, and in the fixed oil of linseed and poppy oil. It 
may be obtained directly from nutmeg by exhausting it by means of benzol, filter- 
ing the liquid, and allowing it to crystallize by spontaneous evaporation. To purify 
the product, it may be dissolved in a mixture of two parts of absolute alcohol and 
three of benzol with the aid of heat, then filtering the liquid while hot, and setting 
it aside. On cooling, it deposits the pure myristin in crystals. (Journ. de Pharm., 
Juin, 1859, p. 471.) Analyzed by Koller, the expressed oil was found to contain, 
in 100 parts, 6 of a volatile oil (C,,H,,) analogous to the oil of mace, 70 of my- 
ristin, 20 of olein, 3 of resin, and 1 of salts, ete. (Arch. der Pharm., elxxiiil. 280.) 
An inferior kind of the oil is prepared in Holland, and sometimes found in the 
shops. It is in hard, shining, square cakes, lighter colored than that from the Hast 
Indies, and with less smell and taste. It is supposed to be derived from nutmegs 
previously deprived of most of their volatile oil by distillation. An artificial prep- 
aration is sometimes sold for the genuine oil. It is made by mixing various fatty 
matters, such as suet, palm oil, spermaceti, wax, etc., adding some coloring substance, 
and giving flavor to the mixture by the volatile oil. 

Medical Properties and Uses. Nutmeg unites, with the medicinal properties 
of the ordinary aromatics, considerable narcotic power. In the quantity of two or 
three drachms (7:8 or 11°65 Gm.), it has been known to produce stupor and de- 
lirium ; and dangerous if not fatal consequences are said to have followed its free 
use in India. It is employed to cover the taste or correct the operation of other 
medicines, but more frequently as an agreeable addition to farinaceous articles of 
diet, and to various kinds of drink in cases of languid appetite and delicate stomach. 
It is usually given in substance, and is brought by grating to the state of a powder. 
Mace possesses properties essentially the same with those of nutmeg, and, like that 
medicine, has been known, when taken in excess, to produce alarming sensorial dis- 
turbance. (G. C. Watson, Prov. Med. and S. Journ., Jan. 26, 1848.) It is, how- 
ever, less used as a medicine. The dose of either is from five to twenty grains 
(0°33 to 1:3 Gm.). As the virtues of nutmeg depend chiefly if not exclusively on 
the volatile oil, the latter may be substituted, in the dose of two or five drops (0-10 


* A few years since, attention was called to a California product, derived from Torreya Califor- 
nica, and, from its resemblance to nutmeg, called California nutmeg. It is, however, quite distinet 
from the true nutmeg, and cannot be substituted for it. At the same time a variety of nutmeg 
appeared in our markets, which was at first supposed to be the California product referred to; but, 
on examination by Prof. Jos. Carson, it was found to be the male, or wild nutmeg, mentioned in 
the text, and wholly distinct from the fruit of the Torreya. (A.J. P., xxvi. 247, 499.) 

+ A process for obtaining it by means of carbon disulphide has been proposed by M. Lepage, 
of Gisors, in France, and has received the sanction of the Society of Pharmacy of Paris. It con- 
sists in treating the nutmeg, thoroughly comminuted, with three times its weight of the liquid re- 
ferred to, well rectified, agitating the mixture frequently for 24 hours, expressing, repeating the 
process with two parts only of the menstruum, mixing the products of the two macerations, filter- 
ing in a covered vessel, and then distilling off the disulphide at a temperature of 160°, until the 
residue is entirely deprived of the menstruum. (Journ. de Pharm., 3e sér., xxxi, 28.) 
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or 0:25 C.c.). The expressed oil is occasionally used as a gentle external stimulant, 
and is an ingredient in the Emplastrum Picis of the British Pharmacopeeia. 

The ancients were wholly unacquainted with the nutmeg; and Avicenna is said 
to be the first author by whom it is noticed. 

Off. Prep. of Nutmeg. Acetum Opii, U. S.; Oleum Myristicee Expressum, Br.; 
Pulvis Aromaticus, U. S.; Pulvis Catechu Compositus, Br.; Pulvis Cretae Aroma- 
ticus, Br.; Spiritus Armoraciee Comp., Br.; Tinctura Lavandula Comp., U.S., 
Br.; Syrupus Rhei Aromaticus, U.S; Trochisci Crete, U. S.; Trochisci Mag- 
nesize, U. S8.; Trochisci Sodii Bicarbonatis, U.S. 

Off. Prep. of the Concrete Oil. Kimplastrum Calefaciens, Br.; Emplastrum Picis, 


Pr. 
MYRRHA. U.S. Br. Myrrh. 


(MYR’RHA.) 
“ A cum-resin obtained from Balsamodendron Myrrha. Nees. (Nat. Ord. Bur- 
seracex.)” U.S. “A gum-resinous exudation from the stem of Balsamodendron 


Myrrha.” Br. 

Gummi-Resina Myrrha; Myrrhe, Fr., G.; Mirra, Jt., Sp.; Murr, Ar.; Bow], Hindoost. 

Though myrrh has been employed from the earliest times, the plant which yields 
it was not determined till quite recently. The Amyris Kataf of Forskhal, seen by 
that traveller in Arabia, was supposed by him to be the myrrh-tree, but without suffi- 
cient proof. Afterwards Ehrenberg met on the frontiers of Arabia Felix with a 
plant, from the bark of which he collected a gum-resin precisely similar to the myrrh 
of commerce. From specimens of the plant taken by Ehrenberg to Germany, Nees 
von Hsenbeck referred it to the genus Balsamodendron of Kunth, and named it Bal- 
samodendron Myrrha. This genus was formed by Kunth from Amyris, and includes 
the Amyris Kataf of Forskhal, which may possibly also produce a variety of myrrh, 
The new genus differs from Amyris chiefly in having the stamens beneath instead 
of upon the germ. It was not thought by De Candolle sufficiently distinct. Berg 
is said to have found another species in Ehrenberg’s collection, to which was attached 
a label by the discoverer, stating that he had collected myrrh from it ; and proposes 
to call it Balsamodendron Ehrenbergianum. (A. J. P., 1873, p. 314.) Both Oli- 
ver and Trimen agree that this plant is not specifically distinct from B. opobalsamum. 
The belief that myrrh is the product of B. myrrha has been confirmed by the Ger- 
man traveller Hildebrant, who collected the plant in 1873, in the Adel Mountains, 
on the north Somali coast (P. J. Tr., 3d ser., ix. 893) ; but it is most probable that 
some of the myrrh of commerce is the product of B. Ehrenbergianum, or of other 
non-officinal species. 

Balsamodendron Myrrha. Fée, Cours. d’ Hist. Nat. Pharm.i.641; Carson, Jdust. 
of Med. Bot. i. 28, pl. 20; B.& 7.60. This is a small tree, with a stunted trunk, 
covered with a whitish gray bark, and furnished with rough abortive branches ter- 
minating in spines. The leaves are ternate, consisting of obovate, blunt, smooth, ob- 
tusely denticulate leaflets, of which the two latter are much smaller than the one at 
the end. The fruit is oval-lanceolate, pointed, longitudinally furrowed, of a brown 
color, and surrounded at its base by the persistent calyx. The tree grows in Arabia 
Felix, in the neighborhood of Gison, in dwarfish thickets, interspersed among the 
Acacize and Euphorbize. The juice concretes spontaneously upon the bark. 

Formerly the best myrrh was brought from the shores of the Red Sea by way of 
Kegypt and the Levant, and hence received the name of Turkey Myrrh; while the 
inferior qualities were imported from the Kast Indies, and commonly called India 
Myrrh. These titles have ceased to be applicable; as myrrh of all qualities is now 
brought from the East Indies, whither it is carried from Arabia and the north-east- 
ern coast of Africa. Aden in the former region, and Berbera in the latter, would 
appear, from the statements of Mr. James Vaughan, to be the chief entrepots of 
the trade. (P. J. Tr., xii. 226.) Great quantities are collected on the African 
coast, near the mouth of the Red Sea, whence it is taken to Aden. (Lbid., Oct. 1859, 
p. 217.) It is usually imported in chests containing between one and two hundred 
weight. Sometimes the different qualities are brought separate, sometimes more 
or less mingled. Only the best kind should be selected for medical use. 
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Properties. Myrrh is in small irregular fragments or tears, or in larger masses, 

composed apparently of agglutinated portions differing somewhat in thcir shade of 
‘color. The pieces are exceedingly irregular in shape and size, being sometimes not 

larger than a pea, and sometimes, though rarely, almost as large as the fist. They 
are often powdery upon the surface. When of good quality, myrrh is reddish yel- 
low or reddish brown and translucent, of a strong peculiar somewhat fragrant odor, 
and a bitter aromatic taste. It is brittle and pulverizable, presenting, when broken, 
a shining surface, which in the larger masses is very irregular, and sometimes ex- 
hibits opaque whitish or yellowish veins. In powder it is of a light yellowish color. 
Under the teeth it is at first friable, but soon softens and becomes adhesive. It is 
inflammable, but does not burn vigorously, and is not fusible by heat. Its sp. gr. 
is stated at 1°36. The inferior kind, commonly called India myrrh, is in pieces 
much darker than those described, more opaque, less odorous, and often abounding 
with impurities. We have seen pieces of India myrrh enclosing large crystals of 
common salt; as if the juice had fallen from the tree, and concreted upon the 
ground where this mineral abounds. Pieces of bdelliwm, and other gummy or 
resinous substances of unknown origin, are often mixed with it. Among these isa 
product which may be called false myrrh. It is in irregular pieces, of a dirty red- 
dish brown color, a vitreous brownish yellow fracture, semi-transparent, of a faint 
odor of myrrh, and a bitter balsamic taste. Myrrh is best purchased in mass; as 
in powder it is liable to adulterations not easily detected. ‘ With alcohol it yields 
a brownish yellow tincture which acquires a purple hue on the addition of nitric 
acid. Dark-colored pieces, the alcoholic solution of which is not rendered purple by 
nitric acid, and pieces of gum which dissolve completely, as well as those which 
merely swell in water, should be rejected.” U.S. 

Myrrh is partially soluble in water, alcohol, and ether. Triturated with water it 
forms an opaque yellowish or whitish emulsion, which deposits the larger portion 
upon standing. Its alcoholic tincture is rendered opaque by the addition of water, 
but throws down no precipitate. According to Neumann, alcohol and water severally 
extract the whole of its odor and taste. By distillation a volatile oil rises, having 
the peculiar flavor of myrrh, and leaving the residue in the retort simply bitter. 
The gum-resin is soluble in solutions of the alkalies, and, when triturated with 
them in a crystalline state, forms a tenacious liquid. Hence carbonate of potassium 
may be used to facilitate its suspension in water. Braconnot found 2°5 per cent. 
of volatile oil, 23 of a bitter resin, 46 of soluble, and 12 of insoluble gum. (Ann. 
de Chim., |xvii. 52.) Pelletier obtained 34 per cent. of resin, with a small pro- 
portion of volatile oil, and 66 of gum. A more recent analysis by Ruickoldt gave 
2-183 per cent. of volatile oil, 44-760 of resin, 40°818 of gum or arabin, 1°475 of 
water, and 3:650 of carbonate of calcium and magnesium, with some gypsum and 
sesquioxide of iron. ‘The volatile oil has been called myrrhol or myrrhenol, and, 
according to Ruickoldt, has the formula C,,H,,O. The resin, which he calls myr- 
rhin, C,,H,,O,,) is neutral, but becomes acid when kept for a short time in fusion. 
In the latter state, M. Ruickoldt proposes to call it myrrhice acid. (Archiv der 
Pharm., \xi. 1.) According to MM. Bley and Diesel, myrrh containing little vol- 
atile oil always has an acid reaction, which they ascribe to the oxidation of the oil. 
They found formic acid in the specimen examined by them. (/did., xliii. 304.) 
The same writers give, as a test of myrrh, the production of a transparent dirty 
yellow liquid with nitric acid; while false myrrh affords a bright yellow solution in 
the same fluid, and bdellium is not dissolved, but becomes whitish and opaque. 
(A. J. P., xviii. 228.) According to M. Righini, if powdered myrrh, rubbed for 
15 minutes with an equal weight of chloride of ammonium, and fifteen times its 
weight of water gradually added, dissolve quickly and entirely, it may be considered 
pure. (Journ. de Chim. Méd., 1844, p. 33.) 

Medical Properties and Uses. Myrrh is a stimulant tonic, with some tendency 
to the lungs, and perhaps to the uterus. Hence it is employed as a tonic in dys- 
pepsia, and as an expectorant and emmenagogue in debilitated states of the system, 
in the absence of febrile excitement or acute inflammation. The complaints in 
which it is usually, administered are chronic catarrh, phthisis pulmonalis, other pec- 
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toral affections in which the secretion of mucus is abundant but not easily expec- 
torated, chlorosis, amenorrhcea, and the various affections connected with this state 
of the uterine function. It is generally given combined with chalybeates or other 
tonics, and in amenorrhcea very frequently with aloes. It is used also as an appli- 
cation to spongy gums, the aphthous sore-mouth of children, and various kinds of 
unhealthy ulcers. The dose is from ten to thirty grains (0°65 to 1:95 Gm.), and 
may be given in the form of powder or pill, or suspended in water, as in the famous 
antihectic mixture of Dr. Griffith, which has become officinal under the name of 
Mistura Ferri Composita. The infusion is also sometimes given, and an aqueous 
extract has been recommended as milder than myrrh in substance. The tincture 
is used chiefly as a local application. 

A plaster of myrrh is made by rubbing together powdered myrrh, camphor, and 
balsam of Peru, of each an ounce and a half, then adding the mixture to 32 ounces 
of lead plaster previously melted, and stirring well until the plaster thickens on 
cooling. It is then to be formed into rolls. This plaster may be employed in all 
cases where a gentle and long-continued rubefacient effect is desired. 

Off. Prep. Decoctum Aloés Compositum, Br.; Mistura Ferri Comp. ; Pilula Aloés 
et Myrrhee, Br.; Pilulee Aloés et Myrrh, U.S.; Pilulae Assafoetidee Comp., Br.; 
Pilule Ferri Comp., U. S.; Pilulee Galbani Comp., U. S.; Pilulee Rhei Comp. ; 
Tinctura Aloés et Myrrhe, U. S.; Tinctura Myrrhe. 


NECTANDRZE CORTEX. Br. Nectandra. Bebeeru Bark. 
(NEC-TAN’DR& COR/TEX.) 


“The bark of Nectandra Rodizi, Schomburgk, in Hooker's Journ. of Bot., 2d ser.; 
the Greenheart tree. Imported from British Guiana.” Br. (Nat. Ord. Lauracee.) 

Cortex Beberu, s. Bibiru; Greenheart Bark; Ecorce de Bébéeru, Fr.; Bibirurinde, G. 

Gen. Ch. Flowers hermaphrodite. Culyx six-parted, rotate, the three outer seg- 
ments somewhat broader. Stamens twelve, in four series, the nine outer fertile ; the 
anthers of the first and second series turned inwards, of the third outwards, all ovate, 
sub-sessile, four-celled. Ovary one-celled, with one ovule. Style short. Stigma 
short, truncated. Berry one-seeded, partly immersed in the tube of the calyx. 
Endlicher. 

Nectandra Rodizt. Schomburgk ; Hooker's Lond. Journ. of Bot., Dec. 1844, p. 
624; B.& T. 219. The bebeeru, bibiru, or sipiri, as it has been differently named, 
is a tree sixty feet or more in height, branching near the top, with a smooth, ash- 
gray bark. The leaves, which are five or six inches long by two or three in breadth, 
are nearly opposite, coriaceous, oblong-elliptical, shortly acuminate, smooth, shining, 
and obscurely reticulate on the upper surface. The flowers are yellowish white, in 
axillary panicles, much shorter than the leaves, and few-flowered. The fruit is a 
large, obovate or obcordate, somewhat compressed berry, of the size of a small apple, 
with a single seed about as large asa walnut. The tree inhabits Guiana and neigh- 
boring regions of South America, where the wood is used in ship-building, under 
the name of greenheart. It received its specific name of Rodiet from Sir Robert 
Schomburgk, in honor of Dr. Rodie, by whom it was first described. Though the 
fruit is very bitter, its seeds yield a starch which is said to be used as food by the 
Indians. The bark was omitted at the recent revision of the U.S. P. 

Properties. This is in large, flat, heavy pieces, from one to two feet long, from 
two to six inches broad, and three or four lines thick, with a rough and somewhat 
fibrous fracture, of a grayish brown color on its outer surface, and a dark cinnamon 
color on the inner. It has an intensely bitter, somewhat astringent taste. On 
microscopical examination it is seen to be composed chiefly of very thick-walled 
parenchymatous cells. The inner liber contains peculiar short, sharp-pointed, saw- 
shaped liber cells. Within the cells dark brown masses (colored greenish black by 
ferrous sulphate) may be seen. Analyzed by Dr. Maclagan, of Edinburgh, it was 
found to contain tannic acid of the kind that precipitates the salts of iron green, 
resin, gum, sugar, albumen, fibrin, various salts, and two peculiar alkaloids, named 
respectively beberine, O,,H,,NO,, and sipirine, the former soluble, and the latter in- 


PART I. Nectandrx Cortex. 973 
soluble in ether. In the seeds, besides the foregoing principles, Dr. Maclagan found 
53 per cent. of starch, and a peculiar white, crystalline, volatile acid, which he named 
beberic acid. The alkaloids are extracted together from the bark, in the form of 
impure sulphates, by a process similar to that for preparing sulphate of quinine. 
This preparation is known as the commercial sulphate of beberine. The sipirine, 
which Dr. Maclagan believed to be a distinct alkaloid in the bark, he was afterwards 
induced to consider as the result of oxidation of beberine. (Pereira, Mat. Med.)* 

Beberine was obtained pure by Messrs. Maclagan and Tilley by the following 
process. The impure sulphate is dissolved in water, and precipitated by ammonia. 
The precipitate, mixed with an equal weight of recently precipitated oxide of lead, 
and dried, is treated with absolute alcohol, which, being evaporated, leaves the two 
alkaloids in the form of a translucent resinoid mass. The beberine is separated by 
means of ether, which yields it by evaporation. Another process is to dissolve the 
precipitate obtained by ammonia, previously washed, in diluted acetic acid, add 
acetate of lead, precipitate by potassa, exhaust the precipitate by strong ether, evap- 
orate the ether to the consistence of a syrup, dissolve the residue in absolute alcohol, 
and pour the solution gradually into water. A flocculent deposit is formed, which, 
when washed and dried, is the alkaloid in question. Beberine is pale yellow, amor- 
phous, of a resinous aspect, inodorous, very bitter, very slightly soluble in water, 
freely soluble in alcohol and ether, fusible at 180° C. (856° F.), inflammable, and of 
an alkaline reaction. It forms uncrystallizable salts with the acids. Its formula is 
C,,H,,NO,, and it is believed by Walz to be identical with buaine, and by Fliickiger 
with pelosine. Fora further account of its chemistry, see P. J. 7'., Oct. 1869, p. 102. 

Sipirine is left after the separation of the beberine by ether in the foregoing pro- 
cesses. It also is amorphous, very sparingly soluble in water and freely soluble in 
alcohol, but differs from beberine in being insoluble in ether. 

Medical Properties and Uses. Nectandra is tonic, somewhat astringent, and 
febrifuge, resembling cinchona in its virtues, though much inferior, at least in anti- 
periodic power. It has generally been employed in the form of the impure sulphate 
of beberine, and sometimes with great asserted success, in the treatment of inter- 
mittent and remittent fevers. Dr. Rodie recommended it so early as 1834; but it 
did not attract general attention until brought into notice by Dr. Douglas Maclagan, 
of Edinburgh, who published a number of observations, tending to prove its pos- 
session of valuable antiperiodic properties. Others afterwards confirmed his state- 
ments in its favor, and it was hoped that a substitute had been found for the alkaloids 
of Peruvian bark ; but later experience shows that, though frequently successful, it 
often fails, and cannot be relied on as a substitute for quinine. From twenty grains 
to a drachm (1:3 to 3'°9 Gm.) may be given between the paroxysms, in doses of two 
erains (0:13 Gm.). Prof. A. P. Merrill has employed the sulphate with advantage 
in menorrhagia, in the dose of five grains (0°33 Gm.). (NV. Y. Journ. of Med , N. 
S., xv. 433.) 

The impure sulphate (commercial sulphate) of beberine may be prepared by first 
boiling the powdered bark with a solution of carbonate of sodium, to remove the 
tannic acid and coloring matter, and afterwards with water acidulated with sulphuric 
acid, which extracts the alkaloids in the form of sulphates. The solution is then 
filtered, the alkaloid precipitated by carbonate of sodium, the precipitate dissolved 
and neutralized with dilute sulphuric acid, the solution, deeolorized with animal char- 
coal, then concentrated, filtered, and finally evaporated in open vessels, with a gentle 


* Drs. Douglas Maclagan and Arthur Gamgee have since examined the wood, and, besides be- 
berine, have detected two other alkaloids, one of which they seem to have pretty thoroughly investi- 
gated, and propose to name Nectandrine. It was obtained by treating the mixed alkaloids resulting 
from the same process applied to the wood, by which the British Pharmacopeia obtains sulphate 
of beberine from the bark, repeatedly with chloroform. The new alkaloid, being very soluble in 
chloroform, is thus extracted. It is a white powder, amorphous, and intensely bitter. It differs 
from beberine in being much less soluble in ether, and when treated with strong sulphuric acid and 
dioxide of manganese, in giving rise to a magnificent green, slowly passing into a beautiful violet, 
and, lastly, in having a higher molecular weight; its formula being C2oH3NQ4. After separating 
nectandrine from the mixed bases, the authors succeeded in extracting another alkaloid, different 
from beberine, much more soluble in water than nectandrine, but insoluble in chloroform, This 
they did not name, They ascertained the existence of a third alkaloid (A. J. P., 1869, p. 453.) 
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heat. Thus obtained, the sulphate is fit for medical use, though it is not pure, con- 
taining sipirine, a little sulphate of calcium, and coloring matter. It is in brownish, 
thin, shining scales, which become yellow in powder. It is freely soluble in alcohol, 
and sparingly in water, but is readily dissolved in the latter if acidulated. It may 
be given in the form of pill, or of solution in water acidulated with sulphuric acid, 
one minim of the officinal diluted or aromatic sulphuric acid being added for each 
grain of the sulphate. The dose is from two to five grains (0:13-0:33 Gm.). 


NUX VOMICA. U.S., Br. Nua Vomica. 
(NUX VOM'I-CA.) 

“ The seed of Strychnos Nux vomica. Linné. (Nat. Ord. Loganiacex.)” U.S. 
“The seeds of Strychnos Nux vomica. Linn. Imported from the East Indies.” Br: 

Semen Strychni, P.G.; Semen Nucis Vomice; Poison Nut, Quaker Buttons; Noix vomique, 
Fr.; Kraibenaugen, Brechniisse, G.; Noce vomica, /t.; Nuez vomica, Sp. 

Gen. Ch. Corolla five-cleft. Berry one-celled, with a ligneous rind. Willd. 

Strychnos Nux vomica. Willd. Sp. Plant. i. 1052; B.d& 7.178. This tree is 
of a moderate size, with numerous strong branches, covered with a smooth, dark 
gray bark. The young branches are long, flexuous, smooth, and dark green, with 
opposite, roundish-oval, entire, smooth, and shining leaves, having three or five 
ribs, and short footstalks. The flowers are small, white, funnel-shaped, and in ter- 
minal corymbs. The fruit is a round berry, about as large as an orange, with a 
smooth, yellow or orange-colored, hard, fragile rind, and many seeds in a juicy pulp. 

The tree is a native of the Hast Indies, growing in Bengal, Malabar, on the Cor- 
omandel Coast, in Ceylon, in many islands of the Indian Archipelago, in Cochin- 
China, and other neighboring countries. The wood and root are very bitter, and 
are employed in the Hast Indies for the cure of intermittents. The radices colu- 
brinz and lignum colubrinum of the older writers, long known in Europe as narcotic 
poisons, have been ascribed to this species of Strychnos, under the impression that 
it is identical with Strychnos Colubrina, to which Linnzeus refers them. They 
have been ascertained by Pelletier and Caventou to contain a large quantity of 
strychnine. The bark is said by Dr. O'Shaughnessy to answer exactly to the de- 
scription given by authors of the false angustura, and, like that, to contain a large 
quantity of brucine. The identity of the two barks has been confirmed by Dr. 
Pereira, from a comparison of specimens. (See Cuspariz Cortex.) 

The seeds are circular, about three-quarters of an inch in diameter, and two lines 
in thickness, flat, or slightly convex on one side, and concave on the other, with a 
slight ridge extending from the centre of one side to the edge. They are thickly 
covered with fine, silky, shining, ash-colored or yellowish gray hairs, attached to a 
thin fragile coating, which closely invests the interior nucleus or kernel. This is 
very hard, horny, usually whitish and semi-transparent, sometimes dark-colored and 
opaque, and of very difficult pulverization. It is composed chiefly of a hard, horny 
albumen, which, on section, is seen to be formed of numerous small parenchymatous 
cells. In a fissure in the centre lies the embryo. It is about a third of an inch 
long, with a club-shaped radicle and two cordate, five- to seven-nerved cotyledons. 
The powder is yellowish gray, and has a faint sweetish odor. The seeds are desti- 
tute of odor, but have an acrid, very bitter taste, which is much stronger in the 
kernel than in the investing membrane. They impart their virtues to water, but 
more readily to diluted alcohol. 

Nux vomica has been analyzed by several chemists, but most accurately by Pelle- 
tier and Caventou, who discovered in it two alkaline principles, strychnine and bru- 
cine, united with a peculiar acid which they named “gasuric. Its other constituents 
are a yellow coloring matter, a concrete oil, gum, starch, bassorin, a small quantity 
of wax, and, according to Prof. J. M. Maisch, several earthy phosphates. (A.J. P., 
Noy. 1860, p. 524.) Mr. Charles Bullock, in preparing the alcoholic extract of 
nux vomica with a moderate continuous heat, so as to dry it sufficiently to be pul- 
verized, separated from 150 pounds of the seeds 5 pints of a liquid oil. (A. J. P,, 
1874, p. 405.) M. Desnoix announced the discovery of another alkaloid, which 
he denominates igasurine. These alkaloids are the active principles. 


PART I. Nuzx Vomica. 975 


Strychnine (C,,H,,N,O,) was discovered by Pelletier and Caventou in 1818, both in 
the nux vomica and the bean of St. Ignatius, and received its name from the generic 
title of the plants (Strychnos) to which these two products belong. According to 
these chemists, it exists much more abundantly in the bean of St. Ignatius than in 





Transverse section of Nux Vomica, 


the nux vomica, the former yielding 1:2 per cent., the latter only 0:4 per cent. of 
the alkaloid ; but Dragendorff obtained from the nux vomica 1:9 to 2°1 per cent. of 
mixed alkaloids, about half of which was strychnine. (Jahresbericht, 1874, p. 103.)* 

Brucine (C,,H,,N,0,) was discovered by Pelletier and Caventou, first in the bark 
called false angustura, in combination with gallic acid, and subsequently associated 
with strychnine in the form of igasurates, in the nux vomica and bean of St. Igna- 
tius. It is crystallizable from alcohol, the crystals then containing 4H,O. It is 
without smell, but of a permanent, harsh, very bitter taste; soluble in 850 parts of 
cold, and 500 of boiling water; very soluble in alcohol, whether hot or cold; but 
insoluble in ether and the fixed oils, and only slightly dissolved by the volatile oils. 
It is permanent in the air, but melts at a temperature a little above that of boiling 
water, and on cooling congeals into a mass resembling wax. According to Mr. 
Wm. A. Guy, it melts at 115° C. (239° F.), and sublimes at 204° C. (399:2° F.), 
changing color, and depositing carbon. (P. J. Tr., Feb. 1868, p. 375.) It forms 
erystallizable salts with the acids. Concentrated nitric acid produces with brucine 
or its salts an intense crimson color, which changes to yellow by heat, and upon the 
addition of stannous chloride becomes violet. A test for brucine, given by M. 
Stanislas Cotton, consists in adding to a warm solution of brucine (40° to 50° C.) 
in nitric acid, a concentrated solution of sodium hyposulphite (thiosulphate). The 
mixture first becomes violet, and then passes to green when the alkaline salt is in 
excess. (Journ. de Pharm., Juillet, 1869, p. 18.) These effects serve to distinguish 
brucine from strychnine, and, if produced with the latter alkaloid, evince the pres- 
ence of the former. According to MM. Larocque and Thibierge, auric chloride 
produces, with solutions of the salts of brucine, precipitates at first milky, then 


* Other species of Strychnos contain the poisonous alkaloids, and may some time become a com- 
mercial source of them. Bidara Laut of the Indian bazaars, believed to be obtained from S. 
Ligustrina, has been analyzed by Prof. Russow, who found the wood to contain 2°26 per cent. and 
the bark 7°38 per cent. of brucine without strychnine. Mr. Henry G. Greenish has found in the 
wood and bark respectively of S. Colubrinum, 0°96 per cent. and 5°54 per cent. of mixed alka- 
loids; the same analyst obtained from false angustura bark (S. nux vomica), young bark 3°10 per 
cent., old bark 1°68. (P. J. Tr., 3d ser., ix. 1014.) According to M. Bernelot-Moens, the dry seeds 
of the S. tiute contain 1.469 per cent. of strychnine, with a trace of brucine. (A. J. P., 1866, p. 506.} 
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coffee-colored, and finally chocolate-brown. (Journ. de Chim. Méd., Oct. 1842.) 
This alkaloid has been detected in the body three months after death, being present 
in all the solids and fluids, but especially in the liver and kidneys. (Bost. M. and S. 
Journ., July 10, 1873, p. 36.) Brucine is analogous in its operation to strychnine, 
but possesses, according to M. Andral, only about one-twelfth of its strength, when 
the latter principle is entirely pure. It is therefore seldom employed. It may be 
procured from false angustura bark, in a manner essentially the same as that in 
which strychnine is procured from nux vomica; with this difference, that the alco- 
holic extract, obtained from the precipitate produced by lime or magnesia, should 
be treated with oxalic acid, and subsequently with a mixture of rectified alcohol and 
ether, which takes up the coloring matter, leaving the oxalate of brucine. This is 
decomposed by magnesia, and the brucine is separated by alcohol, which, by spon- 
taneous evaporation, yields it in the state of crystals. According to Dr. Fuss and 
Professor Erdmann, brucine is nothing more than a compound of strychnine and 
resin. 

Igasurine is said to be found in the mother-waters from which strychnine and 
brucine have been precipitated by lime. According to Desnoix, it is strongly bitter ; 
readily erystallizable, with 10 per cent. of water of crystallization ; more soluble in 
water and weak alcohol than the two other alkaloids; reddened by nitric acid even 
more intensely than brucine; rendered by sulphuric acid at first rose-colored, and 
afterwards yellowish and greenish yellow; dissolved by the diluted acids, which 
form with it easily crystallizable salts ; precipitated from its solution by the alkalies, 
and redissolved by them in excess, especially by potassa; precipitated yellow by 
bichloride of platinum, and white by tannic acid; slowly precipitated by iodide of 
potassium in light reddish yellow crystals; and thrown down as crystalline needles 
by bicarbonate of sodium, in the presence of tartaric acid, in which property it re- 
sembles strychnine, but differs from brucine. One of the asserted most character- 
istic properties is its degree of solubility in water, of which it requires at 100° C. 
(212° F.) only 200 parts for solution ; while brucine requires 500 parts, and strych- 
nine 2000. M. Desnoix inferred from his experiments on animals that it is inter- 
mediate in power between the two other alkaloids of nux vomica. 

The nine alkaloids into which Schutzenberger separated igasurine, he distinguished 
by affixing the letters of the alphabet, as @ igasurine, 0 igasurine, ete. (A.J. P., 
Nov. 1858, p. 537.) It is difficult to resist the conjecture that these alkaloids, in- 
stead of pre-existing, are formed by changes in brucine during the crystallizing pro- 
cess. Indeed, it is positively denied that there is any such distinct alkaloid as igasu- 
rine. (Journ. Chem. Soc., 1881, xxxix. 453.) Jorgensen is said to have shown 
its identity with brucine (see A. J. P., June, 1872, p. 257), and W. A. Shenstone 
confirms this view. (A.J. P., Dec. 1881.) 

As a test for nux vomica, Vielgruth proposes to treat a few grains of the suspected 
powder with proof spirit, evaporate the tincture to dryness at a heat not exceeding 
96°, then add a drop or two of dilute sulphuric acid, and again raise to the heat 
mentioned. If nux vomica is present, a beautiful carmine-red color is produced, 
which disappears in ten or fifteen minutes after cooling, and reappears, but less 
brightly, on the reapplication of the heat. 

Medical Properties and Uses. The medical and toxic properties of nux vomica 
are those of its alkaloid. (See Strychnina.) 

Off. Prep. Abstractum Nucis Vomice, U. S.; Extractum Nucis Vomice; Ex- 
tractum Nucis Vomice Fluidum, U. S.; Tinctura Nucis Vomicx, U. S.; Strych- 
nia, Br. 

OLEA. Oils. 


(O'LE-A.) 


These are liquid or solid substances, characterized by an unctuous feel, inflam- 
mability, and the property of making a greasy stain upon paper. They are divided 
into two classes, the fixed and volatile, because distinguished, as their names imply, 
most readily by their different behavior on the application of heat. 
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1. OLEA FIXA. Fixed Oils. 


_ These are sometimes termed fatty oils, because they constitute in part the vege- 
table and animal fats. The distinction between liquid and solid fats is for the most 
part a physical one only, as they contain the same chemical compounds, although in 
relatively different proportions. The fatty oils, though existing in greater or less 
proportion in various parts of plants, are furnished for use exclusively by the fruit, 
and, as a general rule, are most abundant in the dicotyledonous seeds. They are 
obtained either by submitting the bruised seeds to pressure in hempen bags, or by 
boiling them in water, and skimming off the oil as it rises to the surface. When 
pressure is employed, it is customary to prepare the seeds for the press by exposing 
them to a moderate heat, so as to render the oil more liquid, and thus enable it to 
flow out more readily. Another mode of extracting certain oils is by means of liquids 
having the power of dissolving them, and this method is now largely used in prac- 
tice, carbon disulphide being the solvent availed of. Near Berlin, in Germany, is 
an establishment where the oil existing in various grains, as the colza, flaxseed, and 
mustard, is extracted by means of the bisulphide of carbon, on a large scale. For 
the details of the process, see A. J. P., Nov. 1868, p. 549. 

The following scheme of classification of the fixed oils, both liquid and solid 
(Allen, Commerc. Org. Anal., vol. ii. pp. 129-138), gives a general view of their 
most essential characters, points of difference, etc. 

I. Oxive O11 Grove. Vegetable Non-drying Oils. The oils of this group solidify 
on treatment with nitrous acid or nitrate of mercury, but do not lose their power 
of producing a greasy stain on paper, however long they may be exposed to the 
air. Their density varies from ‘912 to about ‘924, and hence is less than that of 
Groups IL., I1I., and IV. Their fluidity is notably less than that of the drying 
oils. 

This group includes almond oil (from Amygdalus communis), oil of ben (from 
Moringa oleifera), colza oil (from Brassica campestris ole/fera), earth-nut oil (from 
Arachis hypogeea), oil of black mustard (from Stnapis nigra), oil of white mustard 
(from Sinapis alba), olive oil (from Olea Europea), winter rape-seed oil (from 
Brassica campestris; B. napus), summer rape-seed oil (from Brassica precox). 

II. Corron-sEED Ort Group. The oils of this group occupy a position inter- 
mediate between the vegetable non-drying and the true drying oils (Groups I. and 
IIl.). In density they somewhat exceed the oils of Group I., but are lighter than 
those of Groups Ili. and IV. They form more or less elaidin on treatment with 
nitrous acid or nitrate of mercury, but do not becone wholly solidified. On the 
other hand, they undergo more or less drying on exposure to the air, but not so 
markedly as the oils of Group III. 

This group includes beech-nut oil (from Fagus sylvatica), cotton-seed oil (from 
Gossypium barbadense and other species), hazel-nut oil (from Coryllus avellana), 
sesamé or teel oil (from Sesamum orientale), sunflower oil (from Helianthus an- 
nuus; HH. perennis), niger-seed oil (from G'uizotia oleifera). 

ILI. Linsrep O11 Group. Vegetable Drying Oils. These oils are not solidified 
by treatment with nitrous acid or mercurous nitrate, but become gradually converted 
into solid masses or varnishes by exposure to the air. In density, the oils of this 
group vary from about 0-923 to 0-935, and hence are distinctly heavier than the non- 
drying oils, and than most of the oils of Group II. On the other hand, they are 
lighter than the oils of Group IV. The fluidity of the drying oils is also much 
higher than that of the non-drying oils. 

This group includes camelina oil (from Myagrum sativum), eress-seed oil (from 
Lepidium sativum), hemp-seed oil (from Cannabis sativa), linseed oil (from Linum 
usitatissimum ; L. perenne), poppy-seed oil (from Papaver somniferum), Scotch 
fir-seed oil (from Pinus sylvestris), tobacco-seed oil (trom Nicotiana tabacum), 
walnut oil (from Juglans regia), weld-seed oil (from Reseda luteola). 

IV. Castor Orn Group. The oils of this group are distinguished from those 
of Groups I., II., and III. by their very high density and viscosity (ve., deficient 
fluidity). They are also remarkable for their ready solubility in alcohol, and their 
marked purgative properties. In their drying characters and- behavior with the 
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elaidin test, they resemble the oils of the cotton-seed oil group. Both castor and 
croton oil are miscible in all proportions with glacial acetic acid. 

This group includes castor oil (from Ricinus communis) and croton oil (from 
Croton tiglium). 

V. WHALE O11 Group. Murine Animal Oils. This group comprises the va- 
rious fluid oils obtained from fish and cetaceous mammals. They are distinguished as 
a class by their offensive fishy odor; by the brown color they assume when subjected 
to the action of chlorine; and by the reddish color which is produced on boiling 
them with a solution of caustic alkali. With sulphuric acid they give colorations 
varying from light red to purple or brown. Sperm oil is distinguished from the others 
by its peculiar chemical constitution and low specific gravity. The fish oils do not, 
dry upon exposure to air, and mostly yield but little elaidin on treatment with nitrous 
acid. The term “train oil” includes whale, seal, shark, cod and all similar oils. 

This group includes cod oil (from Gadus morrhua.and allied species), cod-liver 
oil (from the same), tanner’s cod oil (from various fish), menhaden oil (from Alosa 
menhaden), porpoise oil (from Delphinus phocoena and allied species), seal oil (from 
Phoca of various species), shark oil (from Squalus maximus and allied species), 
sperm oil (from the cranial cavities of Physeter macrocephalus), and whale oil 
(from Balena mistecetus and allied species). 

VI. Larp Ort Group. This group includes those oils fluid at ordinary tem- 
peratures which are obtained from terrestrial animals. They resemble the fish oils 
in their reaction with chlorine, but are not turned red or brown by boiling with 
caustic soda. On exposure to air and on treatment with nitrous acid or mercuric 
nitrate, they behave like the non-drying vegetable oils (Group I.). 

This group includes bone oil, lard oil, tallow oil, and neat’s-foot oil. 

VII. Tattow Group. Solid Fat Oils. This group comprises such oils as are 
solid at the ordinary temperature. Their melting points vary somewhat and are 
capable of permanent alteration. The fats of this division may be arranged in two 
sub-groups, according as they are derived from the vegetable or the animal kingdom. 

A. Fats of Vegetable Origin. Cacao butter (from Theobroma cacao), coco-nut 
oil (from Cocos nucifera and C. butyracea), Japan wax (from Rhus succedanea 
and allied species), laurel oil (from Laurus nobilis), palm oil (from Avoira elais or 
Elais Guineensis), palm-nut oil, and Shea or Galam butter (from Bassia Parkii). 

B. Fats of Animal Origin. Bone fat, butter fat, butterine and oleomargarine, 
hog’s lard, horse fat, beef tallow and mutton tallow, and wool-fat (suint). 

VIII. Spermacett Group. Waxes. Spermaceti and the various waxes differ 
from the true fixed oils and fats in not forming glycerin when saponified, yielding 
instead certain of the higher monatomic alcohols, the identity of which varies with 
the nature of the wax. These alcohols are insoluble in water, and dissolve to 
but a limited extent in alcohol, but they are soluble in ether, chloroform, carbon 
disulphide, benzen, and petroleum spirit, and are apt to be mistaken for added par- 
affin wax when the substance is saponified and the soap extracted with a solvent. 

This group includes beeswax (from honey-comb of various species of bees), Car- 
nauba, or Brazil wax (from the leaf coverings of Copernicea cerifera), Chinese wax 
or Pela wax (produced by a species of Coccus, which punctures the branches of 
certain trees), myrtle wax (from berries of Myrica cerifera), Ocuba wax (from 
Myrica ocuba), palm wax (from bark of Ceroxylon andicola of the Corderillas), and 
spermaceti (deposit from the oil found in the cranial cavities of the sperm whale, 
Physeter macrocephalus). 

When oils are decomposed by heat they yield vapors of acrolein, a highly volatile 
liquid resulting from the decomposition of glycerin, upon which the fumes of oils 
depend mainly for their irritating effects on the eyes and nostrils. Exposed to a 
red heat, in close vessels, they yield, among other products of the destructive distil- 
lation, a large quantity of combustible compounds of carbon and hydrogen. Heated 
in the open air, they take fire, burning with a bright flame, and producing water 
and carbonic acid. When kept in air-tight vessels, they remain unchanged for a 
great length of time; but, exposed to the atmosphere, they attract oxygen, and 
ultimately become concrete, Some, in drying, lose their unctuous feel, and are 
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converted into a transparent, yellowish, flexible solid. These are called drying oils. 
Others, especially such as contain mucilaginous impurities, become rancid, acquiring 
_asharp taste and an unpleasant smell. This change is owing to the formation of an 
acid, from which the oil may be freed by boiling it for a short time with hydrate 
of magnesia and water.* The fixed oils are insoluble in water, but are miscible 
with that fluid by means of mucilage, forming mixtures which are called emulsions. 
They are in general very sparingly soluble in alcohol, but readily dissolved by ether, 
which serves to separate them from other vegetable proximate principles. By the 
aid of heat they dissolve sulphur and phosphorus. The stronger acids decompose 
them, giving rise, among other products, to oleic, palmitic, and stearic acids. Boiled 
with diluted nitric acid, some of them give rise to malic and oxalic acids, besides 
other substances usually resulting from the action of this acid upon vegetable matter. 
Several acids are dissolved by them without producing any sensible change. They 
are decomposed by salifiable bases, being resolved into a peculiar substance called 
glycerin, and into oleic and stearic or other fatty acids, which unite with the base 
employed. The compounds of these acids with potassa and soda are called soaps. 
(See Sapo and Hmplastrum Plumbi.) By the addition of one part of carbonate 
of potassium or of sodium, 160 parts of oil may be brought with distilled water into 
the form of an emulsion. The potassa and soda soaps and the alkaline sulphides 
have a similar effect; but not the bicarbonates. The fixed oils also serve as good 
vehicles for various metallic bases and subsalts, which form soaps to a certain extent 
soluble in the oil, and thus become less irritant to the tissues. Oils thus impreg- 
nated may, like the pure oils, be brought to the state of emulsion with water, for 
convenient administration, by the addition of a small proportion of carbonate of 
potassium. (Jeannel et Monsel, Revue Pharm., 1857, p.48.) The fixed oils dissolve 
many of the alkaloids, the volatile oils, resin, and other proximate principles of plants. 
The alkaloids are more readily dissolved in them by being first combined with oleic 
acid ; the oleates being more soluble than the alkaloids themselves. (Attfield, P. J. Tr., 
March, 1863, p. 308.) According to Buignet, they are, with very few exceptions, in- 
different to polarized light; of all those used in medicine, the only exceptions being 
the liver-oils of the ray and dog-fish, which have a very feeble left rotatory power, and 
castor oil, which is decidedly dextrogyrate. (Journ. de Pharm., Oct. 1861, p. 264.) 

The fixed oils, whether animal or vegetable, in their natural state, consist in most 
cases of at least two or three distinct oleaginous ingredients, one liquid at ordinary 
temperatures, and the other two concrete. The liquid is a distinct proximate prin- 
ciple called o/ein ; the concrete principles consist of stearin and palmuitin, the former 
being found most largely in animal, the latter in vegetable oils or fats, and the two 
not unfrequently existing together in the same oil. As the most frequent of these 
proximate constituents of the fixed oils, and existing in many different oleaginous 
substances, olein, palmitin, and stearin merit a special notice. Preliminarily, how- 
ever, to their individual consideration, it will be proper to refer to the existing views 
in relation to their nature and composition generally. 

These three substances, olein, palmitin, and stearin, together with butyrin, caprin, 
and other minor fat principles, are glycerides ; that is, compound ethers or salts of 
the triatomie alcohol glycerin, C,H,(OH),, and of the several fatty acids, oleic, pal- 
mitic, stearic, etc., all of which are monobasic acids. Thus, olein has the composition 


* M. Cloes has made investigations in relation to the influence of light in promoting oxida- 
tion, and obtained some curious results. The general influence of light. is very great, as oils 
undergo comparatively little change in the dark for a long time; though, in relation to some of 
them, the change is at length as great as under the light. Thus, while the oil of poppies has in 
thirty days increased about 50 per cent. in weight under colorless light, and has gained only a 
5000th in the dark; yet, at the end of 150 days, the weight in the former condition was rather 
lessened than augmented, and in the latter, or in the dark, had increased 64 per cent. The effect 
of the different colored rays is also very different. The change is at first most rapid under the 
white light, less so under the blue, and much less under the red, yellow, and green, being least of 
nll with the green; but, with the advance of time, the blue overtakes and even passes the white, 
and at the end of three or four months all are about equal in effect. Heat also accelerates the 
concretion of the oils, by favoring their oxidation; and the same effect is produced by introducing 
into the unchanged oil a little which has already been altered by exposure to the air. The oxida- 
tion of an oil may be very greatly hastened in this way without the aid of heat. (Journ. de Pharm. 
et de Chim., 4e sér., ii, 345, 1865.) 
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OC,,H,,0 OO,,H,,0 OC,,H,,0 
C,H, , OC,,H,,0, palmitin, C,H, , OC,,H,,O, and stearin, C,H, ~ OC,,H,.0. 
18 33 O@,,H,,0 OC,,H,,0 


When these substances, or oils composed principally of them, are treated with alkali 
with the aid of heat, the following decomposition takes place: 
(.06,H,,0 
C,H, i OC,,H,,0 + 3(NaOH) == C,H, nn + 3(Na.OC,,H,,0) ; 
that is, olein is decomposed by sodium hydrate into glyceryl hydrate, or glycerin 
and sodium oleate, or a sodium soap. 

The waxes differ from the fats proper in being compound ethers of the higher 
monatomic alcohols, like cetyl alcohol, C,,H,,.OH, and myricyl alcohol, C,,H,,.OH, 
instead of being glycerides. The fatty acids present are partly palmitic and stearic, 
but more largely still higher ones, like cerotic acid, C,,H,,0,. 

Olein. Elain. Iniquid Principle of Oils. It is extremely difficult to obtain olein 
pure. Being in most oils associated with the solids stearin and palmitin, it has to 
be separated by pressure and other mechanical means, which separation is not always 
perfectly effected. As ordinarily procured, therefore, olein contains more or less of 
palmitin or stearin, or both. In this somewhat impure state, it is obtained either 
by the agency of alcohol or by expression. When one of the oils, olive oil, for 
example, is dissolved in boiling alcohol, the solution, on cooling, deposits the con- 
crete principles, still retaining the olein, which it yields upon evaporation. The 
other method consists in compressing one of the solid fats, or of the liquid oils 
rendered concrete by cold, between folds of bibulous paper, which absorb the olein, 
and give it up afterwards by compression under water. Olein is a liquid of oily con- 
sistence, congealing at —6° ©. (21:2° F.), colorless when pure, with little odor and 
a sweetish taste, insoluble in water, soluble in boiling alcohol and ether. Its formula, 
as already stated, is C,H,(OC,,H,,0),, being an oleate of the triad radical glyceryl, 
C,H,. By reaction with nitric acid, or, more exactly stated, under the influence of 
nitrous acid fumes, olein is converted into a deep yellow, butyraceous mass. If this 
be treated with hot alcohol, a deep orange-red oil is dissolved, and a peculiar fatty 
matter remains called e/aidin. This is white, crystalline, fusible at 34° C. (932° F.), 
insoluble in water, readily soluble in ether, and appears to be isomeric with olein. 
It is resolved by saponification with the alkalies into elaidic acid and glycerin. 

Palmitin. Palmitic acid occurs in the more liquid fats, such as palm oil, and 
coco-nut oil, as well as in butter and human fat, as glyceride; while in spermaceti 
and some forms of wax it is combined with monatomic alcohol radicals. Palmitin 
is the glyceride of palmitic acid or tripalmitate of glyceryl. It is best obtained 
from palm oil. 

Stearin. This exists abundantly in tallow and other animal fats. It may be ob- 
tained by treating the concrete matter of lard, free from olein, by cold ether so long 
as anything is dissolved. The palmitin is thus taken up, and stearin remains. A 
better method is to dissolve suet in heated oil of turpentine, allow the solution to 
cool, submit the solid matter to expression in unsized paper, repeat the treatment 
several times, and finally dissolve in hot ether, which deposits the stearin on cooling. 
This is concrete, white, opaque in mass, but of a pearly appearance as crystallized 
from ether, pulverizable, fusible at 665° C. (152° F.), soluble in boiling alcohol 
and ether, but nearly insoluble in those liquids cold, and quite insoluble in water. It 
consists of glyceryl and stearic acid, in combination as a glyceride, C,H,(OC,,H,,0),, 
and has been formed synthetically by heating a mixture of these two materials to 
280°-300° C. ; 

Margarin. What was long known under this name was shown by Heintz in 1852 
(Journ. Prakt. Chem., 56, p. 1) to be a mixture of stearin and palmitin. The true 
margaric acid has been obtained only by synthesis, not occurring in nature. 

The fixed oils are liable to certain spontaneous changes, which have been investi- 
gated by MM. Pelouze and Boudet. -It appears from their researches that the oils 
are accompanied, in the seeds which contain them, with principles which act as a 
ferment, and cause the oils to resolve themselves spontaneously into the several fatty 
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acids which they afford on saponification, and into glycerin. This change takes 
_place.in the seeds as soon as the cells containing the oil are broken, so as to permit 
the contact of the fermenting principle existing in the grain. Sometimes the fer- 
menting principle is to a certain extent separated from the seeds along with the oil. 
In such a case, the oil undergoes this resolution into the fatty acids and glycerin 
after expression. Such was ascertained to be the case with palm oil, in which, after 
long keeping, MM. Pelouze and Boudet detected the presence of glycerin and of 
palmitic and oleic acids. They, moreover, proved that, under the continued influence 
of the ferment, the fatty acids themselves undergo changes, among which is the con- 
version of the oleic into sebacic acid; and it is probable that with a still longer con- 
tinuance of the same influence the oil would be completely destroyed. 

As this rancidity in fats renders them altogether useless for most practical pur- 
poses in pharmacy, and as it is not always readily discoverable by the senses in its 
earlier stages, it becomes desirable to possess a test by which it may be readily de- 
tected. Such a test is to be found, according to Mr. Thos. B. Groves, in iodide of 
potassium, which is rapidly decomposed by the new principles developed, and, by 
the orange-brown discoloration produced by the liberation of the iodine, indicates the 
existence of rancidity, and by the rapidity and degree of that discoloration approx- 
imatively the extent of the change. The alteration of color is said by Mr. Groves 
to be plainly perceptible when only one-twentieth of rancid fat is present. 

It is also extremely important to be able to protect fats against this change. The 
complete exclusion of air, light, and moisture—and when in relation to air this may 
not be entirely practicable, the destruction by heat of the ferment-germs contained 
in the air, by which the decomposition is often originated—will go far to effect this 
object; but it would often be very inconvenient, if not impossible, to carry these 
measures into complete effect; and hence the discovery of substances which may 
have the effect of retarding, if not wholly preventing, these fermenting processes, 
whether by the destruction of the ferment-germs or otherwise, is extremely desira- 
ble. It is now long since one or more substances having this preservative effect have 
been made known and practically used ; and, since the principle upon which they 
are supposed to act has been discovered, the number has been much extended. Thus, 
benzoin rubbed up with fats is well known to preserve them long against rancidity, 
and benzoated lard, made by mixing one part of benzoin with 44 parts of melted 
lard, is one of the preparations of the present British Pharmacopeeia; and the buds 
of the poplar (Populus nigra) are perhaps still more effectual, as, according to M. 
Deschamps, lard impregnated with their virtues will keep good indefinitely. In the 
French Codex the poplar buds are employed for this purpose in the ‘“Pomade Po- 
puleum,” in which eight parts of the dried buds are used to 60 parts of the oint- 
ment, consisting of lard impregnated with the virtues of several narcotic substances ; 
the fresh narcotic plants being boiled with lard until all their water is evaporated, 
and the buds afterwards digested in the strained liquid for 24 hours. Mr. Groves 
made experiments with many volatile oils and other analogous substances to test 
their preservative power ; and, while many of them were found to have considerable 
effect, as cloves, Peruvian balsam, sassafras, guaiacum, and creasote, yet the one 
which appeared to act most efficiently was the oz! of pimento ; and he proposes to 
add to the officinal prepared lard of the British Pharmacopeeia, either oil of pimento 
or balsam of Peru, in the proportion of two drops to the ounce, in order to con- 
tribute to its preservation. (See A. J. P., 1865, pp. 54, 61.) 

Animal fats are especially liable to become rancid when kept; and it is very de- 
sirable to obviate this effect; for, instead of having the mild demulcent properties 
which constitute their chief value, they become irritant, and unfit as vehicles for 
other substances to be applied to the skin. Prof. Hirzel says that animal fats may 
be kept in a good condition for a year by the following plan. Mix 14 pounds of 
the recently melted fat with 5 drachms of common salt: and 15 grains of alum, in 
fine powder, heat till a scum is formed on the surface, separate the scum, and, when 
the clear liquid has cooled, wash it many times with water with malaxation, so as to 
remove all the salt, then evaporate the water at a heat insufficient to injure the fat. 


(A. J. P., 1868, p. 334.) 
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It is sometimes desirable to deprive the fixed oils of color. The following pro- 
cess for this purpose is recommended by M..Brunner. The oil is first brought to 
the state of emulsion by strongly agitating it with water rendered mucilaginous by 
gum or starch ; the emulsion is treated for each part of oil with two parts of wood- 
charcoal, previously well heated, and coarsely powdered, the finer particles being 
sifted out ; the pasty mass is then completely dried at a heat not exceeding 212° F’., 
and exhausted by cold ether in a percolator; finally, the ethereal solution, having 
been allowed to stand in order that any charcoal present in it may subside, is sub- 
mitted to distillation so as to separate the ether, and the oil remains colorless in the 
retort. (Journ. de Pharm., Sept. 1858, p. 214.) M. Berlandt recommends the fol- 
lowing method. Shake strongly for some minutes 900 parts of the fixed oil, with 
120 parts of water holding in solution 3 parts of permanganate of potassium, allow 
the mixture to stand for some hours in a warm place, and then filter. The oil 
becomes colorless. (Journ. de Pharm. et de Chim., Oct. 1867, p. 314.) 


2. OLEA VOLATILIA. [Olea Destillata.] Volatile Oils. 


These are sometimes called distilled oils, from the mode in which they are usually 
procured ; sometimes essential otls, from the circumstance that they possess, in a con- 
centrated state, the properties of the plants from which they are derived. They exist 
in all odoriferous vegetables, sometimes pervading the plant, sometimes confined to 
a single part ; in some instances contained in distinct cellules, and preserved after 
desiccation, in others formed upon the surface, as in many flowers, and exhaled as 
soon as formed. Occasionally two or more are found in different parts of the same 
plant. Thus, the orange-tree produces one oil in its leaves, another in its flowers, 
and a third in the rind of its fruit. In a few instances, when existing in distinct 
cellules, they may be obtained by pressure, as from the rind of the lemon and orange ; 
but they are generally procured by distillation with water. (See page 985.) Some 
volatile oils, as those of bitter almonds and mustard, are formed, during the process 
of distillation, out of substances of a different nature pre-existing in the plant. 

The volatile oils are usually yellowish, but often brown, red, green, or blue, and 
occasionally colorless. There is reason, however, to believe that, in all instances, 
the color depends on foreign matter dissolved in the oils. Septimus Piesse has suc- 
ceeded, by the fractional distillation of certain volatile oils, in separating a blue liquid, 
which, by repeated rectification, he has obtained quite pure. In this state, it has the 
sp. gr. 0-910, and a fixed boiling point of 302°3° C. (576° F.), and yields a dense blue 
vapor, having peculiar optical properties. He has named this principle azulene, and 
believes that upon it depends the blueness of volatile oils wherever existing. The 
yellowness of the oils he ascribes to the resin resulting from their oxidation, the 
green and brown colors to a mixture of azulene and resin in various proportions. 
The formula of azulene he gives as C,,H,,0. (Chem. News, Nov. 21, 1863, p. 245.) 
Gladstone names this blue coloring constituent cerulein, and says that it contains 
nitrogen, and is colored green by acids and alkalies. The volatile oils differ from 
fixed oils in not forming glycerides when treated with alkalies. 

The volatile oils have a strong odor, resembling that of the plants from which 
they were procured, though generally less agreeable. Their taste is hot and pungent, 
and, when they are diluted, is often gratefully aromatic. The greater number are 
lighter than water; some are heavier; and their sp. gr. varies from 0-847 to 1-17. 
They partially rise in vapor at ordinary temperatures, diffusing their peculiar odor, 
and are completely volatilized by heat. When distilled alone, they almost always 
undergo partial decomposition. Heated in the open air, they take fire and burn 
with a bright flame attended with much smoke. Almost all those hitherto exam- 
ined have the property of very decidedly deviating the plane of polarization of light, 
some in one direction, and some in the other; and advantage may sometimes be 
taken of this property to detect adulterations of one of these oils with another. 

Exposed at ordinary temperatures, they absorb oxygen, assume a deeper color, 
become thicker and less odorous, and are ultimately converted into resin.* This 


* Some interesting observations have been made by M. Auguste Houzeau, in reference to the 
chemical influence of the atmosphere, which go to prove that, in reference at least to the air at 
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change takes place most rapidly under the influence of light. Before the altcration 
_ is complete, the remaining portion of oil may be recovered by distillation. Some of 
them form well-characterized acids by combination with oxygen.* 

The volatile oils are largely hydrocarbons, although mixed with these are alcohol- 
like bodies called camphors, and other products of oxidation known under the general 
name of resins, and undoubtedly formed from the hydrocarbons. These hydrocarbons 
are generally known as terpenes, from oil of turpentine, which is taken as a type. 

They may be divided into three well-defined classes, as follows: 

1. The true terpenes, having the formula C,,H,,._ To this class belong the hydro- 
carbons, constituting the major parts of the essential oils of turpentine, orange peel, 
caraway, nutmeg, anise, thyme, myrtle, etc. 

These may be again divided into two groups: the turpentine oil group, boiling at 
from 156° to 163° C., and the orange oil group, boiling at 174° to 178° C. 

2. The cedrenes, having the formula C,,H,,. To this class belong the essential 
oils of cloves, rosewood, cubebs, calamus, cascarilla, and patchouli. They boil at 
from 249° to 260° C. 

3. The colophene hydrocarbons, having the formula C,,H,,. To this class belongs 
colophene itself, and perhaps para-cajuputene. Colophene boils at 315° C. 

The terpenes in general are practically insoluble in water, but soluble in alcohol, 
ether, chloroform, benzol, petroleum spirit, and the fixed and volatile oils. (Allen, 
Commerce. Org. Anal., vol. ii. p. 46.) 

The volatile oils are very slightly soluble in water. Agitated with this fluid they 
render it milky, but separate upon standing, leaving the water impregnated with their 
odor and taste. This impregnation is more complete when water is distilled with the 
oils, or from the plants containing them. Trituration with magnesia or its carbonate 
renders them much more soluble, probably in consequence of their minute division. 
The intervention of sugar also greatly increases their solubility, and affords a con- 
venient method of preparing them for internal use. The oils which contain no oxygen 
are scarcely soluble in diluted alcohol ; and, according to De Saussure, their solubility 
generally in this liquid is proportionate to the quantity of oxygen which they contain. 

The volatile oils dissolve sulphur and phosphorus with the aid of heat, and de- 
posit them on cooling. By long boiling with sulphur, they form brown, unctuous, 
fetid substances, formerly called balsams of sulphur. They absorb chlorine, which 
converts them into resin, and then combines with the resin. lodine produces a 
similar effect. They are decomposed by the strong mineral acids, and unite with sev- 
eral of those from the vegetable kingdom. When treated with a caustic alkali, some 
of them are converted into resin, which unites with the alkali to form a kind of soap. 
Several of the metallic oxides, and various salts which easily part with oxygen, con- 
vert them into resin. The volatile oils dissolve many of the proximate principles 
of plants and animals, such as the fixed oils and fats, resins, camphor, and several 
of the alkaloids. Exposed to air and light, they acquire a decolorizing property, 
analogous to that of chlorine, which is ascribed by Faraday to their combination 
with the ozonized oxygen of the atmosphere. For some interesting observations 
on this property of the volatile oils, the reader is referred to papers by Dr. J. L. 
Plummer, of Richmond, Indiana, in A. J. P. (xxv. 398 and 508). 


Rouen, in France, which was the site of these observations, this influence varies in degree with the 
season, being greatest in the advanced spring or early summer (May and June), diminishing sensi- 
bly in the summer and greatly in autumn, and increasing at the close of winter and the beginning 
of spring. If this be generally true, the change in oils, as well as in all other bodies oxidizable in 
the air, should be greatest at that period of the year when the atmospheric influence is greatest, 
namely, in May and June, and least when this is least, in the winter months. (Journ. de Pharm. 
et de Chim., 4e sér., ii. 212-218.) : 

* Recovery of volatile oils from their resinified condition. A process for this purpose, employed 
by M. Curiewx, is to treat the old resinified oil with a solution of borax and animal charcoal, these 
being first mixed to form a magma, the oil then added, and the mixture shaken for fifteen minutes. 
The borax unites with the resinous matter; and the magma, adhering to the sides of the vessel, 
leaves the oil clear and possessed of its original properties. (A. J. P., Sept. 1858, p. 398.) 

+ See also the same journal (xxviii. 197) for some curious facts in relation to a repulsive influ- 
ence exerted upon, and changes of color produced in, a mixture of chromate of potassium and sul- 
phurie acid, by different volatile oils, at sensible and sometimes considerable distances from the 
mixture, effected probably through the vapor of the oils. 
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The volatile, like the fixed oils, are mixtures of two or more principles, which differ 
in their point of volatilization or congelation, or in their composition. It is, however, 
impossible to separate them by distillation alone so as to obtain the several principles 
entirely pure. When, as often happens, the constituents congeal at different tempera- 
tures, they may be separated by compressing the frozen oil between folds of bibulous 
paper. The solid matter remains within the folds; and the fluid is absorbed by the 
paper, from which it may be separated by distillation with water. The name of 
stearoptene has been proposed for the former, that of eleoptene for the latter. The 
solid crystalline substances deposited by volatile oils upon standing are also ealled 
stearoptenes. Some of them are denominated camphors, from their resemblance to 
true camphor. Some are isomeric with the oils in which they are formed, others are 
oxides or hydrates, alcohol-like in character. Certain oils, under the influence of 
water, deposit crystalline hydrates of the respective oils. 

The volatile oils may be conveniently divided into three classes: 1, the non-oxy- 
genated, consisting exclusively of carbon and hydrogen, as the oils of turpentine 
and copaiba; 2, the oxygenated oils, containing carbon, hydrogen, and oxygen, as 
oil of cinnamon and most of the aromatic oils; and, 3, the su/phuretted, containing 
sulphur, as the oils of horseradish and mustard. The composition of those which 
are hydrocarbons simply has already been given. 

The volatile oils are often sophisticated. Among the most common adulterations 
are fixed oils, resinous substances, and alcohol. The presence of the fixed oils may 
be known by the permanent greasy stain which they leave on paper, while that occ4- 
sioned by a pure volatile oil disappears entirely when exposed to heat. They may 
also in general be detected by their comparative insolubility in aleohol. Both the 
fixed oils and resins are left behind when the adulterated oil is distilled with water. 
If alcohol is present, the oil becomes milky when agitated with water in a graduated 
tube, and, after the separation of the liquids, the water occupies more space and the oil 
less than before. The following method of detecting alcohol was proposed by M. Beral. 
Put twelve drops of the suspected oil in a perfectly dry watch-glass, and add a piece of 
potassium about as large as the head ofa pin. If the potassium remains for twelve 
or fifteen minutes in the midst of the liquid, there is either no alcohol present, or less 
than 4 per cent. If it disappears in five minutes, the oil contains more than 4 per 
cent. of aleohol; if in less than a minute, 25 per cent. or more. M. Borsarelli em- 
ploys chloride of calcium for the same purpose. This he introduces in small pieces, 
well dried and perfectly free from powder, into a small cylindrical tube, closed at one 
end, and about two-thirds filled with the oil to be examined, and heats the tube to 
212° F., occasionally shaking it. If there is a considerable proportion of alcohol, the 
chloride is entirely dissolved, forming a solution which sinks to the bottom of the 
tube; if only a very small quantity, the pieces lose their form, and collect at the 
bottom in a white adhering mass; if none at all, they remain unchanged. (Journ. 
de Pharm., xxvi. 429.) J.J. Bernoulli proposes as a test dry acetate of potassium, 
which remains unaffected in a pure oil, but is dissolved if alcohol is present, and 
forms a distinct liquid. (See A. J. P., xxv. 82.) Mr. George A. Kelly suggests a 
simple test to detect alcohol: a quantity of the oil is placed in a capsule, which is 
put in a dark room, and a lighted match applied to it. The alcohol in the oil will 
burn with its characteristic lambent flame, whilst if no alcohol is present the flame 
will be yellow and smoky. | 

Sometimes volatile oils of little value are mixed with the more costly. The taste 
and smell afford in this case the best means of detecting the fraud. The specific 
gvravity of the oils may also serve as a test of purity. When two oils, of which one 
is lighter and the other heavier than water, are mixed, they may be separated by long 
agitation with this fluid, and will take a place corresponding to their respective 
specific gravities; but it sometimes happens that an unadulterated oil may thus be 
separated into two portions. The difference of apparent effect produced by iodine 
with the several oils has been proposed as a test; and bromine has been employed 
for the same purpose by Prof. John M. Maisch. Mr. Maisch uses both these tests 
preferably in the state of ethereal solution; which, as it is liable to spontaneous 
change by keeping, should be prepared when wanted for use. According to Liebig, 
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when iodine is made to act on a volatile oil, a portion of it combines with the hydro- 
_gen of the oil, forming hydriodic acid, while another portion takes the place of the 
lost hydrogen. Oil of turpentine may be detected by remaining in part undissolved, 
when the suspected oil is treated with three or four times its volume of alcohol of 
the sp. gr. 0:84; or, according to M. Mero, by causing the suspécted oil, when agi- 
tated with an equal measure of poppy oil, to remain transparent, instead of becoming 
milky, as it would do if pure. The latter test will not apply to the oil of rosemary. 
(Journ. de Pharm., 3¢ sér., vii. 303.) G.S. Heppe suggests a very delicate test 
of oil of turpentine and most other non-oxygenated oils, when used to adulterate one 
of the oils containing oxygen. A piece of nitroprusside of copper, of the size of a 
pin’s head, is put into a little of the suspected oil in a test-tube, and heated until 
the liquid begins to boil. The boiling must be continued only a fewseconds. If 
the oil be pure and oxygenated, the nitroprusside of copper will become black, 
brown, or gray; if oil of turpentine or other non-oxygenated oil be present, the 
deposit will be green or bluish green, and the supernatant liquid colorless or yellow- 
ish. (Chem. Gaz., April 15, 1857, p. 155; Proc. A. P. A., 1858, p. 344.) 

The different relations of the volatile oils to polarized light may, to a certain ex- 
tent, be made available for the detection of adulterations, especially where the action 
of the adulterating oil is in an opposite direction to that of the oil adulterated. Thus, 
the oils of juniper, lavender, rosemary, rotate the plane of polarization to the left, 
while American oil of turpentine rotates it to the right; and if this should be added to 
one of the other oils, it might in some degree neutralize their action, and thus offer 
one means for its detection. Unfortunately, the French oil of turpentine, from the 
juice of the Pinus maritima, acts strongly in the opposite direction. But the very 
strength of its left rotatory power might lead to its detection by the abnormal increase 
of this power which it would impart to the oils in question. An instrument called 
the polariscope is necessary in these investigations; and the reader is referred, for 
the description of such an instrument, with a table of the direction and degree of 
this rotating power in several of the oils most employed, to a paper, by Mr. H. 
Sugden Hyans, in the Pharmaceutical Journal and Transactions (Oct. 1865, p. 220). 

Volatile oils may be preserved without change in small well-stopped bottles, en- 
tirely filled with the oil, and secluded from the light. 

Manufacture. Most of the volatile oils may be prepared by the general formula 
of the U.S. P. 1870. ‘ Put the substance from which the Oil is to be extracted into 
a retort or other vessel suitable for distillation, and add enough water to cover it ; 
then distil by a regulated heat into a large refrigeratory. Separate the Distilled Oil 
from the water which comes over with it.’’ 

Under the general observations on the Aguz, or Waters, will be found remarks 
upon the use of steam in preparing the Distilled Waters, which are to a consider- 
able extent applicable also to the volatile oils. 

The substances from which the volatile oils are extracted may be employed either 
in the recent or the dried state. Certain flowers, however, such as orange flowers and 
roses, must be used fresh, or preserved with salt, or by means of glycerin, as they 
afford little or no oil after desiccation. Most of the aromatic herbs, also, as pepper- 
mint, spearmint, pennyroyal, and marjoram, are usually distilled while fresh ; although 
it is thought by some that, when moderately dried, they yield a larger and more 
erateful product. Dried substances, before being submitted to distillation, require 
to be macerated in water till they are thoroughly penetrated by this fluid; and, to 
facilitate the action of the water, it is necessary that, when of a hard or tough con- 
sistence, they should be properly comminuted by slicing, shaving, rasping, bruising, 
or other similar mechanical operation. 

The water which is put with the subject of distillation into the still, answers the 
double purpose of preventing the decomposition of the vegetable matter by regu- 
lating the temperature, and of facilitating the volatilization of the oil, which, though 
in most instances it readily rises with the vapor of boiling water, requires, when dis- 
tilled alone, a considerably higher temperature, and is at the same time liable to be 

artially decomposed.’ Some oils, however, will not ascend readily with steam at 
100° C. (212° F.), and in the distillation of these it is customary to use water sat- 
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urated with common salt, which does not boil under 110° C. (230° F.). Recourse 
may also be had to a bath of strong solution of chloride of calcium, or to an oil- 
bath, the temperature of which is regulated by a thermometer, as suggested by the 
Edinburgh College in their general directions, given above. Other oils, again, may 
be volatilized with water at a temperature below the boiling point; and, as heat ex- 
ercises an injurious influence over the oils, it is desirable that the distillation should 
be effected at as low a temperature as possible. To prevent injury from heat, it has 
been recommended to suspend the substance containing the oil in a basket, or to 
place it upon a perforated shelf, in the upper part of the still, so that it may be 
penetrated by the steam, without being in direct contact with the water. Another 
mode of effecting the same object is to distil it zx vacuo. Dr. Duncan stated that 
the most elegant volatile oils he had ever seen were prepared in this manner by Mr. 
Barry, the inventor of the process. The employment of steam heat also prevents 
injury ; and the best volatile oils are now prepared in Philadelphia in this way. 
Steam can be very conveniently applied to this purpose by causing it to pass through 
a coil of tube, of an inch or three-quarters of an inch bore, placed in the bottom 
of a common still. The end at which the steam is admitted enters the still at 
the upper part, and the other end, at which the steam and condensed water escape, 
passes out laterally below, being furnished with a stopcock, by which the press- 
ure of the steam may be regulated, and the water drawn off when necessary. 
In some instances it is desirable to conduct the steam immediately into the still 
near the bottom, by which the contents are kept in a state of brisk ebullition. 
This method is used in the preparation of the oil of bitter almond and the oil 
of mustard. The same method is applicable to the preparation of the distilled 
waters. 

The quantity of water added is not a matter of indifference. An excess above 
what is necessary acts injuriously by holding the oil in solution, when the mixed 
vapors are condensed ; and, if the proportion be very large, it is possible that no oil 
whatever may be obtained separate. On the contrary, if the quantity be too small, 
the whole of the oil will not be distilled, and there will be danger of the substance 
in the still adhering to the sides of the vessel, and thus becoming burnt. (See page 
214.) HKnough water should always be added to cover the solid material and pre- 
vent the latter accident. Dried plants require more water than the fresh and succu- 
lent. The whole amount of materials in the still should not exceed three-fourths 
of its capacity ; as otherwise there would be danger of the liquor boiling over. 
The form of the still has an influence over the quantity of water distilled, which de- 
pends more upon the extent of surface than upon the amount of liquid submitted to 
evaporation. By employing a high and rather narrow vessel, we may obviate the 
disadvantage of an excess of water. (See page 582.) Sometimes the proportion of 
oil in the substance employed is so small that it is wholly dissolved in the water 
distilled, even though the proportion of the liquid in the still is not greater than is 
absolutely essential. In this case it is necessary to redistil the same water several 
times from fresh portions of the plant, till the quantity of oil which comes over 
exceeds its solvent power. This process is called cohobation. 

The more volatile of the oils pass with facility along with the steam into the neck 
of the common still ; but some which are less volatile are apt to condense in the head 
and thus return into the still. For the distillation of the latter, a still should be 
employed with a very low head. (See cut on page 582.) As, after the distillation 
of any one oil, it is necessary that the apparatus should be thoroughly cleansed 
before being used for the preparation of another, it is better that the condensing 
tubes should be straight, rather than spiral as in the ordinary still. It should 
be recollected, moreover, that certain oils, such as those of anise and fennel, be- 
come solid by a comparatively slight reduction of temperature, and that, in the dis- 
tillation of these, the water employed for refrigeration should not be below 5:5° C. 
(42° F.). 

The mixed vapors are condensed into a milky liquid, which is collected in a re- 
ceiver, and, after standing for some time, separates into the oil and a clear solution 
of it; the former floating on the surface, or sinking to the bottom, according as it is 
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lighter or heavier than water. The distillation should be continued go long as the 
_ fluid which comes over has this milky appearance. __ 

The last step in the process is to separate the oil from the water. For this pur- 
pose the Florence receiver may be used. This is a conical glass vessel, broad at the 
bottom and narrow towards the top, and very near its base furnished with a tubulure 
or opening, to which is adapted, by means of a pierced cork, a bent tube so shaped 
as to rise perpendicularly to seven-eighths of the height of the receiver, then to pass 
off from it at right angles, and near the end to bend downwards. ‘Fhe condensed 
liquid being admitted through the opening at the top of the receiver, the oil separates, 
and, rising to the top, occupies the upper narrow part of the vessel, while the water 
remains at the bottom, and enters the tube affixed to the receiver. When the surface 
of the liquid attains in the receiver a higher level than the top of the tube, the water 
will necessarily begin to flow out through the latter, and may be received in bottles. 
The oil thus accumulates so long as the process continues; but it is evident that the 
plan is applicable only to the oils lighter than water. For the heavier oils, cylindri- 
cal vessels may be employed, to be renewed as fast as they are filled. But, as all the 
water cannot be removed by these plans, it is neces- 


sary to resort to some other method of effecting a com- (~ ee 
plete separation. An instrument called a separa- or) 
tory is usually employed for this purpose. It con- 

sists of a glass funnel, bulging at the top, where it / 


is furnished with a stopper, and prolonged at the 
bottom into a very narrow tube. The lower open- 
ing being closed, the mixed liquids are introduced 
and allowed to stand till they separate. The orifice 
at the bottom is then opened, and, the stopper at 
the top being a little loosened so as to admit the 
air, the heavier liquid slowly flows out, and may 
be separated to the last drop from the lighter, which floats above it. If the oil is 
heavier than the water, it passes out of the separatory ; if lighter, it remains within. 
Another mode of separating the oil is to introduce into the vessel containing the two 
liquids one end of a cord of cotton, the other end hanging out, and terminating in 
a suitable receptacle beneath the level of that immersed in the liquid. The oil at 
top passes through the cord, and may thus be wholly removed. The last drops may 
be collected by pressing the cord between the fingers. According to George Leuchs, 
all oils obtained by distillation with water, even when perfectly clear, contain some 
water. (A. J. P., 1873, p. 110.) 

The water saturated with oil should be preserved for future distillations; as it 
can dissolve no more of the oil. One or more volatile acids are frequently found 
in the distilled water, as acetic, butyric, or valerianic ; and Wunder has detected all 
three of these acids in the water distilled from chamomile flowers. (Journ. fiir Prakt. 
Chem., Ixiv. 499.) 

According to Overbeck, all the volatile oils may be freed from coloring matter by 
distilling them from an equal weight of poppy-seed oil, and a saturated solution of 
common salt. (Archiv der Pharm., |xxxiv. 149.) 

When first procured, the oils have a disagreeable empyreumatic odor, from which 
they may be freed by allowing them to stand for some days in vessels loosely covered 
with paper. They should then be filtered and introduced into small opaque bottles, 
which should be well stopped so as to exclude the air. When altered by exposure 
to air, they may sometimes be restored to their original appearance and quality, by 
agitation with a little recently heated animal charcoal; and the same method may 
be employed for freeing them from adhering water. 

The volatile oils have the medical properties of the plants from which they are 
derived ; and, as their remedial application has been méntioned under the heads of 
these plants respectively, it will be unnecessary to treat of it in this place. They 
may be administered upon a lump of sugar; or triturated with at least ten times 
their weight of sugar, forming an oleo-saccharate, and then dissolved in water ; or 
made into an emulsion with water, sugar, and gum arabic. In making emulsions 
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with volatile oils,* it has been recommended first to dissolve them in one of the 
fixed oils, the oil of almond for example, and then to emulsionize the oleaginous 
solution with syrup and gum arabic. For 100 parts of water, 15 of the almond oil 
in which the volatile oil is to be dissolved, 10 of powdered gum arabic, and 25 of 
syrup may be taken. (Journ. de Pharm., Juin, 1864, p. 461.) The volatile oils 
are often kept dissolved in alcohol under the name of essences. The following sug- 
gestions on preparing emulsions of the volatile oils may be useful. Oil of turpen- 
tine and other volatile oils, to be emulsionized in quantity, are most successfully 
treated by rubbing them with the powdered gum, and, when intimately mixed, add- 
ing at once, with rapid trituration, one and a half times the weight of the gum 
used, of water. By this treatment the volatile oil gets thoroughly divided before 
contact with water, and, if the quantity of water indicated is added at once, the 
emulsion has the right preliminary consistence, and unites with and emulsionizes 
the volatile oil. If, however, but a little water is added, this seizes on the gum, 
forming a pilular mass, and throws the volatile oil out of union. Such an emulsion is 
more permanent when a little fixed oil is used. 


OLEATA. Oleates. 
(0-LE-A’TA.) 

Oléates, F7.; Oleate, G. 

The oleates are a class of preparations which were introduced to the medical pro- 
fession by Prof. John Marshall, F. R.S., in 1872. They are usually solutions of 
certain bases in oleic acid, and are made by trituratiny the solid substance with the 
oleic acid until it is dissolved. Whenever it is possible, the application of heat 
should be avoided ; and it has been observed that the freshly precipitated oxides of 
the metals dissolve more readily than those which are old. The title oleate is prob- 
ably the best that could be devised, although it must be understood that they are 
not pure chemical compounds, but merely compounds of the oxides or alkaloids, as 
the case may be, with oleic acid dissolved in a great excess of the latter. 


* It is often important to know how many drops a volatile oil will yield to the fluidrachm; in 
other words, the relation of a drop of the oil toa minim. This varies extremely according to the 
circumstances elsewhere noticed as influencing the size of the drop; so that any results obtained 
are only approximate. At the request of Dr. G. B. Wood, Professor Procter tried the following oils, 
with the results stated in the table below. The columns of figures represent the number of drops ina 
fluidrachm of the oils respectively, the first column giving those obtained by dropping the oils from 
the bottles in which they are commonly kept, the second by dropping them from a minim measure. 


Oleum Anisi 85- 86] Oleum Feeniculi 103-103 | Oleuam Rosmarini 104-105 
SC Qri) 106-108 “  Gaultherise 102-101 “  Sabinze 102-108 
«  Caryophylili 103-103 “<  Hedeomee 91- 91 “Sassafras 102-100 
«  Chenopodii 97-100 “Menthe Pipe- “  Tanaceti 92-111 
«  Cinnamomii 100-102 rite 103-109 «¢  Valerianz 116-110 
sé Cubebze 86— 96 ‘© Menthe Viridis 89- 94 | Creasotum 95- 91 


For a table giving results as to the specific gravity, the refracting power, and influence on polar- 
ized light, of a large number of volatile oils, prepared by Mr. Gladstone, see the Journ. de Pharm. 
et de Chim. (4e sér., ii. 68, 1865); also A. J. P. (1865, p. 389). 

Enfleurage. This term is applied by the French to the impregnation of fixed oils and fatty 
matters with the odor of certain sweet-scented plants, such as jasmine, tuberose, and mignonette, 
the oils of which are so delicate and fugitive that they cannot well be separated by distillation. The 
process consists in exposing the fatty matter, placed in layers, in suitable frames, to the exhalations 
from the flowers, which are absorbed, and give their characteristic odor to the fat. Another plan is 
to expose alternate layers of the flowers, and of cotton impregnated with bland fixed oil, to the sun, 
and afterwards to express the oil from the cotton. For remarks on this process, as conducted in the 
south of France, see A. J. P. (xxix. 551). 

Tt Dr. L. Wolff has published a process for obtaining oleates as follows. One part of Castile soap 
(sodium oleo-palmitate) is dissolved in eight parts of water, the solution so obtained is allowed to 
cool and stand for 24 hours, when there will be a considerable deposit of sodium palmitate, while 
the supernatant liquor, containing mostly sodium oleate, is drawn off and then decomposed with a 
concentrated solution of a metallic salt which, if obtainable, should contain no free acid to prevent 
the formation of free oleo-palmitic acid. The heavy deposit of oleo-palmitate so derived is strained 
off, pressed out in the strainer and the adherent water evaporated in a water-bath; after this it is 
dissolved in about six to eight times its quantity of petroleum benzin, and the insoluble palmitate 
is left to subside while the solution of oleate decanted therefrom is filtered off. The benzin evapo- 
rated will yield an oleate that is entitled to that name, as it is a chemical combination and will 
remain stable and efficacious. The oleates, so prepared, present an amorphous appearance, while 
the palmitates are of a crystalline character. (A. J. P., 1881, p. 545.) 
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The medical properties of the oleates are, of course, dependent upon the base, so 
that these preparations may be considered as the equivalents of the corresponding oint- 
ments, over which, however, they have certain advantages. They are much cleaner 

and more elegant in appearance, and, what is more important, owing to the perfect 
solution of the base the latter penetrates the skin much more ‘readily and affects 
deep-seated parts, or is even absorbed in notable amount into the general system. 
They seem to be more irritating than the ointments, and, unless diluted with an 
equal bulk of cotton-seed, olive, or other bland oil, are, when applied with friction, 
apt to provoke a cutaneous eruption or even pustulation. Their proposer, Dr. Mar- 
shall, recommends that they be applied with a brush, or gently spread over the part 
with one finger. 


OLEATUM HYDRARGYRI. U.S. Oleate of Mercury. 
(0-LE-A/TUM HY-DRAR/GY-RI.) 

Oléate de Mercure, Fr.; Oélsaures Quecksilber, @. 

“ Yellow Oxide of Mercury, thoroughly dried, ten parts [or forty grains]; Oleic 
Acid, ninety parts [or one fluidounce], To make one hundred parts [or about one 
fluidounce]. Heat the Oleic Acid, contained in a porcelain vessel, to near 74° ©. 
(165-2° F.), taking care not to exceed this temperature. Gradually add the Oxide 
of Mercury, and stir until'it is dissolved.” US. 

This is a new officinal preparation. It was introduced by Prof. John Marshall 
in 1872. If made from oleic acid which has been purified from the usual con- 
taminations, palmitic and stearic acids, it is a clear yellowish liquid of a thick con- 
sistence, and having the peculiar odor of oleic acid. As usually seen, however, it 
is of the consistence and appearance of petrolatum, due to the presence of small 
quantities of palmitate and stearate of mercury. (See Acidum Oleicum, p. 88.) 
In making this preparation, care must be exercised in the selection of the oleic 
acid, and to avoid exceeding the degree of heat directed in the officinal process ; 
indeed, our experience has been that it keeps better if made by the cold process ; 
1.é., by simply mixing the freshly precipitated yellow oxide with the oleic acid, and 
allowing them to stand at ordinary temperatures until the precipitate has dissolved. 
In time, even with the best oleic acid that can be procured, some decomposition 
will take place, and metallic mercury will be found at the bottom of the containing 
bottle. The rapidity of the change will be in proportion to the impurities in the 
oleic acid. 

Medical Properties. This preparation may often be substituted with advantage for 
mercurial ointment, which it closely resembles in its medical properties, except that 
it is more readily absorbed, and therefore more effective. It has been especially 
commended by Dr. Marshall in cases of chronically inflamed joints, and in hor- 
deolum, indurations after abscesses, and various other forms of superficial local in- 
flammations of a slow type; also in sycosis, tinea, psoriasis, eczema, and as a con- 
stitutional alterative in hereditary syphilis. For many purposes it is much improved 
by dissolving in every drachm of it one grain of morphine. The alkaloid itself 
must be used ia such cases, as its salts are not soluble in oleic acid. 


OLEATUM VERATRIN. U.S. Oleate of Veratrine. 
(O-LE-A/TUM VER-A-TRUNZ.) 

Oléate de Vératrine, F'r.; Oélsaures Veratrin, @. 

“ Veratrine, two parts [or eight grains]; Oleic Acid, ninety-erght parts jor one 
fluidounce], To make one hundred parts [or one fluidounce]. Rub the Veratrine 
with a small quantity of the Oleic Acid, in a warm mortar, to a smooth paste. Add 
this to the remainder of the Oleic Acid, heated in a porcelain capsule, on a water- 
bath, and stir until it is dissolved.” U. S. 

This new preparation is simply a solution of the alkaloid in oleic acid. It may 
be substituted for Unguentum Veratrine, but is exactly half the strength. It is 
well adapted for obtaining all of the advantage that can be derived from an applica- 
tion of veratrine by inunction. (See Veratrine.) When the veratrine is to be 
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used as a counter-irritant, the ointment is preferable, because less favorable to the 
absorption of the alkaloid. The Oleate of Morphine is made in the same way ; but 
Dr. Squibb makes this oleate and oleate of veratrine of the strength of 10 per cent. 


OLEORESIN 4.  Oleoresins. 
(0-LE-O-RE-SI'N &. ) 

Oléo-résines, Extraits éthérés, F’r.; Oelharze, Aetherische Extrakte, G. 

The oleoresins, as a class of Preparations, were introduced into the U.S. Phar- 
macopeia at the revision of 1860, having been previously classed with the Fluid 
Extracts. Their peculiarity is that they consist of principles which, when extracted 
by means of ether, retain a liquid or semi-liquid state upon the evaporation of the 
menstruum, and at the same time have the property of self-preservation ; differing 
in this respect from the fluid extracts, which require the presence of alcohol in order 
to prevent decomposition. They consist chiefly, as their name implies, of oil either 
fixed or volatile, holding resin and sometimes other active matter in solution. Their 
preparation is very simple, consisting in the exhaustion of the medicine employed 
with ether, by means of percolation, and the subsequent evaporation of the men- 
struum. In consequence of the great volatility of ether, it may in great measure 
be recovered by distillation, thus very materially diminishing the costliness of the 
process. It is proper not to continue the heat necessary for the distillation till the 
whole of the ether is driven over, lest, towards the close, a portion of the volatile 
matters also should pass, and the strength of the oleoresin be impaired. Hence, in 
every instance, the last portions of the menstruum are allowed to separate by spon- 
taneous evaporation. Benzin has been proposed as a substitute for ether ia these 
preparations, but should not be permitted to supersede it until officinally sanctioned. 


OLEORESINA ASPIDIT. U.S. Oleoresin of Aspidium. 
(0-LE-0-RE-SI'NA AS-PID’T-1.) 
Oleoresina Filicis, Pharm. 1870; Extractum Filicis Liquidum, Br.; Liquid Extract of Male 


Fern, Oil of Fern; Extractum Filicis, P.G.; Oleum Filicis Maris; Huile (Extrait Ethéré) de Fou- 
gére mile, #r.; Wurmfarnextrakt, Wurmfarndl, @. 


“ Aspidium, in No. 60 powder, one hundred parts [or sixteen ounces av.]; 
Stronger Ether, a sufficient quantity. Put the Aspidium into a cylindrical glass 
percolator, provided with a cover and receptacle suitable for volatile liquids, press it 
firmly, and gradually pour Stronger Ether upon it, until one hundred and fifty parts 
[or two pints] of liquid have slowly passed. Recover the greater part of the Hther 
by distillation on a water-bath, and expose the residue, in a capsule, until the re- 
maining ether has evaporated. Keep the Oleoresin in a well-stopped bottle. 

“Nore. Oleoresin of Aspidium usually deposits, on standing, a granular-crys- 
talline substance. This should be thoroughly mixed with the liquid portion before 
use.” U.S. 

“Take of Male Fern, in coarse powder, two pounds [avoirdupois]; Ether four 
pints [Imperial measure], or @ sufficiency. Pack the Male Fern closely in a perco- 
lator; and pass the Kther slowly through it; until it passes colorless. Let the ether 
evaporate on a water-bath, or recover it by distillation, and preserve the oily ex- 
tract.” Br. 

This is the only preparation of male fern which should be used. It is a thick, 
dark green liquid, usually containing a granular deposit of filicte acid, which is 
regarded as the active ingredient, and should not be separated. It has the odor of 
fern, and a nauseous, bitterish, somewhat acrid ‘taste. According to Hayes, when 
an absolutely dry root and an anhydrous ether containing but little alcohol of a 
specific gravity below 0728 are used, the oleoresin remains clear. The dose is one- 
half to one fluidrachm (1°9 to 3°75 C.c.), administered in gelatin capsules. 


OLEORESINA CAPSICI. U.S. Oleoresin of Capsicum. 
(0-LE-0-RE-SI/NA CAP/SI-CI.) 
Oléorésine (Extrait éthéré) de Capsique, Fr.; Spanischpfeffer-Oelharz, G. 
“Capsicum, in No. 60 powder, one hundred parts [or sixteen ounces av.]; 
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Stronger Kther, a sufficient quantity. Put the Capsicum into a cylindrical perco- 
lator, provided with a cover and receptacle suitable for volatile liquids, press it 
‘firmly, and gradually pour Stronger Ether upon it, until one hundred and fi ifty parts 
Lor two pints] of liquid have slowly passed. Recover the greater part of the Ether 

y distillation on a water-bath, and expose the residue, in a capsule, until the re- 
maining Ether has evaporated. Lastly, pour off the liquid portion, transfer the 
remainder to a strainer, and, when the separated fatty matter, which is to be rejected, 
has been completely drained, mix all the liquid portions together. Keep the Olco- 
resin in a well-stopped bottle.” U.S. 

The active principle of capsicum, called capsaicin, is very soluble in ether, and is 
wholly extracted in the process. Its precise nature has not been determined. (Sce 
Capsicum.) After the concentration of the ethereal solution, a solid fatty matter 
separates on standing, but a portion of fixed oil probably still remains. The prepa- 
ration is a very thick liquid, capable, however, of being dropped, of a dark reddish 
brown color, and, though opaque in mass, yet transparent in thin layers. It has 
not very decidedly the odor of capsicum, but to the taste is intensely pungent. It 
may be usefully employed to give locally stimulant properties to substances adminis- 
tered internally in a pilular form, in cases of gastric insensibility and excessive flatu- 
lence. Dr. H. C. Wood has seen one drop given three times a day produce cystic 
irritation and strangury. The dose is one-fourth to one minim (0:015-0-06 C.c.). 
It may be used also as a powerful rubefacient, diluted with olive oil or soap liniment. 


Off. Prep. Kmplastrum Capsici. 


OLEORESINA CUBEB. U.S. Oleoresin of Cubed. 
(0-LE-0-RE-gI/NA CU-Bi/BZ.) 

Extractum Cubebarum, P.G.; Extractum Cubebxe Athereum; Oléorésine de Cubébe, J’r.; 
Aetherisches Kubebenextrakt, G. 

“ Cubeb, in No. 60 powder, one hundred parts [or sixteen ounces av.]; Stronger 
Ether, a sufficient quantity. Put the Cubeb into a cylindrical percolator, provided 
with a cover and receptacle suitable for volatile liquids, press it firmly, and gradually 
pour Stronger Ether upon it, until one hundred and fifty parts [or two pints] of 
liquid have slowly passed. Recover the greater part of the Ether by distillation on 
a water-bath, and expose the residue in a capsule until the remaining Ether has 
evaporated. Transfer the remainder to a close vessel, and let it stand until it ceases 
to deposit a waxy and crystalline matter. Lastly, pour off the Oleoresin. Keep 
the Oleoresin in a well-stopped bottle.” WS. 

This o/eoresin consists mainly of the volatile oil and resin, with a portion of the 
cubebin and waxy matter of the cubebs. The consistence differs with the character 
of the cubebs employed; its degree of fluidity being proportionate to the amount of 
volatile oil contained in the medicine. The color is usually blackish brown with 
more or less of a greenish hue, according to the quantity of chlorophyll present, 
which varies with the character of the cubebs, and with that of the menstruum ; 
pure ether extracting the green coloring matter preferably, while ordinary alcoholic 
ether extracts also the brown. Cubebs yield from one-eighth to one-fifth of their 
weight of the oleoresin. The preparation deposits waxy matter and crystals of cube- 
bin on standing, which should be separated; its efficacy is not impaired on this 
account. It was first introduced into use by Prof. Procter. (A. J. P., xviil. 168.) 

From carefully conducted experiments by Mr. F. V. Heydenreich, it would ap- 
pear that, of the various constituents of cubebs contained in the officinal oleoresin, 
the cubebin has no perceptible effect in the dose of the medicine ordinarily given, 
that the volatile oil is simply stimulant and carminative, and, finally, that the soft 
resin has all the diuretic properties of the cubebs. Of the last-mentioned ingre- 
dient, twenty grains (1:3 Gm.) given every two hours till five doses were taken, 
considerably increased the secretion of urine, producing at the same time a slight 
burning sensation in the passage, which ceased with the diuretic action. Pushed 
beyond this amount, it occasioned severe irritation of the urinary passages, with 
some fever. (Jbid., Jan. 1868, p. 42.) 
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This oleoresin, as it occurs in the market, often has a decided ethereal odor, and 
is of a thin consistence. In one specimen three-eighths of its weight of ether were 
lost, in a short time, by spontaneous evaporation. As the cubebs are very nearly ex- 
hausted by the ether before the whole of it has passed, there is a considerable 
expenditure of that liquid for the sake of a scarcely appreciable portion of the 
active matter. In case of excess of ether in the oleoresin, it should be allowed to 
escape by spontaneous evaporation in a capsule. (Lbid., May, 1860, p. 210.) 

The dose of this oleoresin is from five to thirty minims (0°3 to 1-9 C.c.), which 

may be given suspended in water, or mixed with powdered sugar. 


Off. Prep. Troschisci Cubebee, U.S. 


OLEORESINA LUPULINI. U-S. Oleoresin of Lupulin. 
(0-LE-0-RE-SI/NA LU-PU-LI'NT.) 

Oleoresina Lupuline, Pharm. 1870; Extractum Lupulini Mthereum; Oléorésine de Lupuline, 
Fr.; Aetherisches Lupulinextrakt, G. 

“ Lupulin, one hundred parts [or sixteen ounces av.|; Stronger Ether, a sufficient 
quantity. Put the Lupulin into a narrow, cylindrical percolator, provided with a 
cover and receptacle suitable for volatile liquids, press it firmly, and gradually pour 
Stronger Ether upon it, until one hundred and fifty parts [or two pints] of liquid 
have slowly passed. Recover the greater part of the Ether by distillation on a 
water-bath, and expose the residue, in a capsule, until the remaining Ether has 
evaporated. Keep the Oleoresin in a well-stopped, wide-mouthed bottle.” U.S. 

Lupulin yields its volatile oil and resin, as well as any other active principle it 
may contain, to ether, and the resulting oleoresin constitutes about three-eighths, or 
somewhat less than one-half, of the original drug. It is of a very thick semi-fluid 
consistence, so thick, indeed, that it cannot be conveniently administered by drops. 
Its color is almost black in mass, but a rich reddish brown in thin layers. It has 
the odor and taste of lupulin, and possesses all its medical properties. The dose is 
from two to five grains (0°13 to 0-33 Gm.), and may be most conveniently adminis- 
tered in the form of pill, made with powdered liquorice root, or other proper excipient. 


OLEORESINA PIPERIS. U.S. Oleoresin of Black Pepper. 
(O0-LE-0-RE-SI/NA PI'PE-RIS.) 

Extractum Piperis Fluidum, U.S. 1850; Fluid Extract of Black Pepper; Oléorésine de Poivie 
noir, /’r.; Aetherisches Pfefferextrakt, G. 

“ Pepper, in No. 60 powder, one hundred parts [or sixteen ounces ay. ]; Stronger 
Kther, @ sufficient quantity. Put the Pepper into a cylindrical percolator, provided 
with a cover and receptacle suitable for volatile liquids, press it firmly, and gradu- 
ally pour Stronger Ether upon it, until one hundred and fifty parts [or two pints] 
of liquid have slowly passed. Recover the greater part of the Kther by distillation 
on a water-bath, and expose the residue, in a capsule, until the remaining Ether has 
evaporated, and the deposition of piperine, in crystals, has ceased. Lastly, separate 
the Oleoresin from the piperine by expression through a muslin strainer. Keep the 
Oleoresin in a well-stopped bottle.” U.S. 

A substance has long been in use under the name of o7/ of black pepper, consist- 
ing mainly of the volatile oil, fixed oil, and resin of the pepper, and belonging, there- 
fore, to the oleoresins. As usually found, it is almost black, and of a thickish con- 
sistence, and is a residue of the process for preparing piperine. The officinal oleoresin 
has the same general character, but is more fluid, and of more uniform strength, and 
should, therefore, be preferred. It contains almost all the volatile oil and acrid resin 
of black pepper, with little of the piperine ; and, as the last-mentioned principle, when 
quite pure, is of doubtful efficacy, the extract may be considered as representing the 
virtues of the fruit. The color is greener than that of the common oil of black 
pepper, and not so dark, owing to the fact that ether dissolves the green more readily 
than the brown coloring matter. A pound of black pepper yields about six drachms 
of the oleoresin. The dose is one-fourth to one minim (0-015 to 0:06 C.c.), given 
in emulsion, or combined with other substances in the form of pill. 
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OLEORESINA ZINGIBERIS. U.S.  Oleoresin of Ginger. 
(O-LE-O-RE-SI/NA ZIN-GIB’/E-RIS.) 

Extractum Zingiberis Athereum; Oléorésine (Piperoide) de Gingembre, Fr.; Aetherisches Ing- 
werextrakt, G. 

“Ginger, in No. 60 powder, one hundred parts [or sixteen ounces av.]; Stronger 
Kther, @ sufficient quantity. Put the Ginger into a cylindrical percolator, provided 
with a cover and receptacle suitable for volatile liquids, press it firmly, and gradually 
pour Stronger Hther upon it, until one hundred and fifty parts [or two pints] of 
liquid have slowly passed, or until the Ginger is exhausted. Recover the greater 
part of the Ether by distillation on a water-bath, and expose the residue, in a cap- 
sule, until the remaining Kther has evaporated. Keep the Oleoresin in a well- 
stopped bottle.” U.S. 

In the U. S. formula of 1870, for this preparation alcohol was used in connection 
with ether, on the score of economy ; it was added in order to displace the ether, and 
thus save an unnecessary expenditure of the more costly fluid. <A little of the alco- 
hol mixed with the ether at their surface of contact. In the present process alcohol 
is not used, and there is no good reason for making an exception to the general for- 
mula in this case.‘ The whole of the virtues of the root are extracted in this prepara- 
tion, as the residuary ginger is nearly or quite tasteless. The oleoresin constitute 
about 5 per cent. of the dried root. It is the piperoid of ginger of M. Beral. (Sou- 
betran’s Trait. de Pharm.,i. 371.) It is a clear, dark brown liquid, of a thick con- 
sistence, though capable of being dropped, with the flavor of ginger, and intensely 
pungent, Its dose should not exceed a minim (0:06 C.c.), and should be much diluted. 


OLEUM ADIPIS. U.S. Lard Oil. 
(O'LE-UM AD’I-PIS.) 

“ A fixed oil expressed from Lard at a low temperature.” U. S. 

This oil is made in large quantities in this country by exposing lard to low 
temperatures, and then subjecting it to very powerful pressure. In this way the 
stearin of the lard is separated from the olein, the latter oozing out from the presses 
in the form of a yellowish white oil, whilst the stearin is thrown into the market in 
hard cakes, and is largely used in making soap. (See Adeps.) 

Properties. Lard oil is “a colorless or pale yellowish, oily liquid, becoming 
opaque at or below 0° C. (32° F.), having a slightly fatty odor and a bland taste. 
Sp. gr. 0-900 to 0-920.” It is not pure olein, but contains varying proportions of 
stearin, and is sometimes adulterated with paraffin oil. It has been introduced into 
the Pharmacopeeia for the purpose of using in ointment of nitrate of mercury. 

Medical Properties. Lard oil is simply a fatty material, destitute of active medi- 
cal properties, which is officinal solely for pharmaceutical purposes. 


OLEUM ETHEREUM. U.S. Ethereal Oil. 
(O'LE-UM 2-THE/RE-UM.) 

“ A volatile liquid, consisting of equal volumes of Heavy Oil of Wine and of 
Stronger Ether.” U.S. : 

Oleum Vini; Heavy Oil of Wine; Huile d’Ether, Huile de Vin pésante, Huile volatile éthérée, 
Fr.; Schweres Wein6l, G. za 

Alcohol, twenty-four parts; Sulphuric Acid, fifty-four parts ; Distilled Water, 
one part; Stronger Ether, a sufficient quantity. Add the Acid slowly to the 
Alcohol, mix them thoroughly, and allow the mixture to stand for twelve hours ; 
then pour the clear liquid into a tubulated retort of such capacity that the mix- 
ture shall nearly fill it. Insert a thermometer through the tubulure, so that the 
bulb shall be deeply immersed in the liquid, and, having connected the retort 
with a well-cooled condenser, distil, by means of a sand-bath, at a temperature 
between 150° and 157° C. (302° and 314-6° F.), until the liquid ceases to come 
over, or until a black froth begins to rise in the retort. Separate the yellow, ethereal] 
liquid from the distillate, and expose it to the air, for twenty-four hours, in a shal- 
low capsule. Then transfer it to a wet filter, and when the watery portion has 
drained off, wash the oil which is left on the filter with the Distilled Water. When 
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this, also, has drained off, transfer the oil to a graduated measure, and add to it an 
equal volume of Stronger Ether.” U.S. 

In the consolidation of the British Pharmacopeeias, this valuable remedy was 
omitted, partly on account of the uncertainty as to its special antispasmodic virtues, 
partly from its expensiveness when properly made and its liability to spontaneous 
change, and partly, moreover, because not only is it often adulterated, but other com- 
pounds are substituted for it. (Med. Times and Gaz., March, 1864, p. 248.) 

The object of allowing the mixture of acid and alcohol to stand is, to allow the 
sulphate of lead to deposit, for, according to Dr. Squibb, its presence in the retort 
causes the mixture to froth over, and this necessitates a suspension of the process 
so much sooner as greatly to lessen the amount of product the materials are capable 
of affording. The increase of oil resulting from this simple modification of the 
process is said to be one-third. The temperature has been slightly decreased. By 
wetting the filter, the oil is prevented from passing along with the water. Finally, 
the oil is now ordered to be diluted with an equal measure of stronger ether, as this 
has been found to contribute greatly to its preservation. 

When alcohol is distilled with a large excess of sulphuric acid, there are formed 
towards the close of the distillation sulphurous acid, heavy oil of wine, olefiant gas, 
and resino-carbonaceous matter. The product of the distillation is generally in two 
layers, one consisting of water holding sulphurous acid in solution, and the other, 
of ether containing the heavy oil of wine. According to the experience of Dr. 
Squibb, the sp. gr. of these two layers is so nearly equal, that sometimes one and 
sometimes the other is uppermost; so that the direction in the old formula to sep- 
arate the supernatant liquor is incorrect, and has been superseded by the present, 
to separate the yellow ethereal liquid; the color and other sensible properties being 
considered sufficiently distinctive. After separation, the liquid is exposed for twenty- 
four hours to the air, in order to dissipate the ether by evaporation; and the oil 
which is left is washed with water to deprive it of all traces of sulphurous acid. 

The nature and mode of formation of heavy oil of wine are generally believed 
to be the following. It has been explained, in a preceding article, that, in the early 
stage of the distillation of a mixture of sulphuric acid and alcohol, sulphovinic 
acid, C,H,HSO,, is formed. During its progress this is decomposed so as to yield 
ether. When, however, the alcohol is distilled with a large excess of sulphuric 
acid, the sulphovinic acid is decomposed so as to form a small quantity of the heavy 
oil of wine. This is a mixture of ethyl sulphate, (C,H,),SO,, ethyl sulphite, 
(C,H,),SO, (the sulphurous acid having been formed by reduction of sulphuric 
acid, as it always is when ethylene is formed from alcohol), with polymeric forms of 
ethylene, C,H,. Two of these forms are known: etherin, a solid fusing at 110° C. 
and boiling at 260° C., and etherol, a liquid. This latter is by some considered to 
have the formula C,,H,, or (C,H,),, and mixed with the former constitutes the light 
oil of wine, which is produced when the heavy oil is heated with water or alkaline 
solutions. In this case sulphovinic acid is reproduced, and the separated etherol 
floats on the surface as an oily substance. Light oil of wine, as thus obtained, is a 
pale yellow oil. As ordinarily procured in the process for preparing ether, it contains 
a portion of that substance. When the pure light oil of wine is kept, it deposits a 
stearoptene (the etherin mentioned above) called concrete oil of wine, or oil of wine 
camphor; after which the oil is changed, and takes the name of etherol. therol 
is a pale yellow oily liquid, having an aromatic odor. Its sp. gr. is 0-921, boiling 
point 280° C. (536° F.), and freezing point 31° F. below zero. It communicates 
a greasy stain to paper. Concrete oil of wine, or etherin, crystallizes in long, trans- 
parent, brilliant, tasteless prisms, soluble in alcohol and ether, insoluble in water, 
and having the sp. gr. 0-980. Dr. Squibb takes a different view of the composition 
of ethereal oil, and believes it, instead of a sulphate or mixture of sulphate and 
sulphite, to be a sulphovinate of a hydrocarbon radical; and for this reason, that it 
fails, especially when pure and recent, to give any of the characteristic reactions of 
sulphuric acid or the sulphates. (A. J. P., 1861, p. 58.)* 


* Valuable papers have been contributed by Mr. C, Lewis Diehl and Prof. John M. Maisch on 
this officinal preparation; the former in Proc. A. P. A., 1864; the latter in A. J. P., 1865, p. 160, 
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Properties. The undiluted ethereal oil (heavy oil of wine) is a yellowish neutral 
_ liquid, possessing an oleaginous consistency, a penetrating aromatic odor, and a rather 
sharp and bitter taste. It boils at 280° C. (536° F.). Its sp. gr. is, according to 
the U.S. P. 1850, 1-096; according to the London College, after Mr. Hennell’s 
results, 1:05. The density obtained by Dr. Squibb, U.S. Navy, by following the 
old formula of the U.S. Pharmacopeeia exactly, was 1:129. By Dumas and Serullas 
its density is stated to be as high as 1-133, which is probably the more correct 
number for the pure oil. When dropped into water it sinks, assuming the form of 
a globule. It dissolves sparingly in cold water, moderately in hot water, and readily 
in alcohol and ether. It is devoid of acid reaction, the sulphuric and sulphurous 
acids present in it being in the form of neutral salts. The sulphuric acid present is 
not precipitated by the usual reagents for this acid; because sulphovinic acid is 
formed, and all the sulphovinates are soluble in water. The U.S. ethereal oil of the 
present Pharmacopeeia is the proper oil diluted with an equal volume of stronger 
ether. This gives it an ethereal odor in addition to that characteristic of the pure 
oil, and considerably reduces its sp. gr., which is now stated at 0-910. The process 
by which the officinal oil of wine is formed yields but a small product, being, accord- 
ing to the Pharmacopeia of 1870, only about six fluidrachms, or somewhat more 
than a fortieth, by measure, of the alcohol employed. 

In the officinal ethereal oil, the heavy oil of wine is not only diluted with an 
equal measure of ether, but is mixed also with variable proportions of free light oil 
of wine. This fact accounts for the different densities assigned to the heavy oil. 

The heavy oil undiluted is liable to spontaneous change by time, being not only 
rendered brown, but chemically altered so as to separate into two layers. But this 
tendency is in great measure obviated, in the officinal ethereal oil, by the preserva- 
tive influence of the ether. It may be kept long without other appreciable change 
than the acquisition of a brown hue, which does not interfere with its medical yir- 
tues. It should not, when tested by dry litmus paper, evince the presence of any 
free acid. 

The article sold in commerce as ethereal oil is too often a mixture of alcohol and 
ether, containing but a trace of the oil. The ethereal oil is used only for the prep- 
aration of the Compound Spirit of Ether, or Hoffman’s anodyne, which, when 
properly made, is a very valuable medicine; and it is much to be regretted that due 
attention has not been paid by the manufacturing chemists generally to the furnish- 
ing of a good ethereal oil to pharmacists. It is necessarily an expensive prepara- 
tion; but this does not justify the substitution for it of a cheaper but nearly worth- 
less article. 


Of. Prep. Spiritus 7Etheris Compositus, U.S. 
OLEUM AMYGDALA AMAR. U.S. Oil of Bitter Almond. 


(O'LE-UM A-MYG'DA-LH A-MA/RZ.) 


“ A volatile oil, obtained from Bitter Almond by maceration with water, and sub- 
sequent distillation.” U.S. 


Oleum Amygdalarum (Amararum) thereum; Essence d’Amandes améres, Fr.; Bitter- 
mandeldl, G. 5 ; 5 
When bitter almonds are expressed, they yield a bland fixed oil; and the resi- 


duary cake, reduced to powder by grinding, and submitted to distillation with 


water, yields a volatile oleaginous product, commonly called oil of bitter almond. 
This does not pre-exist in the almond, but is produced by the reaction of water 
upon the amygdalin contained in it, through the intervention of another constitu- 
ent denominated emulsin (see Amygdala Amara), according to the reaction: 


C,,H,,NO,, + 2H,O = C,H,O + 2(C,H,,0,) + HCN. It is obtained also by the 


to which we refer those especially concerned in its manufacture, In Mr. Diehl’s paper valuable 
suggestions are made in reference to the mode of reheating so as properly to regulate the tempera- 
ture. An important practical fact is stated by Prof. Maisch, that the ethereal oil, in contact with 
water, undergoes a decomposition into light oil of wine and sulphovinic acid, rapidly and com- 
pletely if the water is hot or if solution of an alkali or alkaline carbonate is used, and more slowly 
with cold water. IHence the inference that the washing of the ethereal oil, directed at the close of 
the U. S. process, should be completed as rapidly as possible. 
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distillation of the leaves of the cherry-laurel, and of various products of the genera 
Amyegdalus, Cerasus, Prunus, ete. Mr. Whipple obtained, upon an average, from 
the ground bitter almond cake, 1°35 per cent. of the oil. (P. J. Tr., x. 297.) Pet- 
tenkoffer has ascertained that the product is greater if the cake be macerated in 
water for forty-eight hours before being submitted to distillation. (Journ. de Pharm., 
Mai, 1862, p. 432.) It is sometimes produced in France from peach kernels. 

Oil of bitter almond has a yellowish color, a bitter, acrid, burning taste, and the 
odor of the kernels in a high degree. It is heavier than water, soluble in alcohol 
and ether, according to Fliickiger soluble in 300 parts of hot or cold water, and 
deposits, upon standing, a white crystalline substance consisting chiefly of benzoic 
acid. It is officinally described as “a colorless or yellowish, thin liquid, of a pecu- 
liar, aromatic odor, a bitter and burning taste, and a neutral reaction. Sp. gr. 1-060 
to 1:070 (after removal of hydrocyanic acid, 1-043 to 1-049). Soluble in 300 parts 
of water, and in alcohol and in ether in all proportions; also in nitric acid, at the 
ordinary temperature, without the evolution of nitrous vapors. When heated to 
80° C. (176° F.), the oil should yield no distillate having the odor or character- 
istics of chloroform or of alcohol. If 1 part of the oil be dissolved in + parts of al- 
cohol, then 1 part of potassa added, the mixture heated for a few minutes, then 
evaporated to one-third, and cooled, the resulting liquid should have a brownish 
yellow color, and should be soluble in water with but slight turbidity, but without 
depositing a brownish yellow sediment (abs. of nitrobenzol).” U.S. Besides a pe- 
culiar volatile oil, it contains also hydrocyanic acid, with a small proportion of ben- 
zoic acid, and of a concrete principle called benzoin, C,,H,,0,. It may be obtained 
pure by agitating it strongly with hydrate of lime and a solution of ferrous chloride, 
submitting the mixture to distillation, and drying the oil which comes over by 
digestion with chloride of calcium. Mr. George Whipple states that, if crude oil 
be. redistilled into a solution of nitrate of silver, and again distilled from a fresh 
solution of the same salt, it is obtained entirely free from hydrocyanie acid, which 
reacts with the silver, and remains behind as cyanide of silver. (See A. J. P., xxvi. 
348.) Thus purified, it is colorless, but still retains its peculiar odor, with a burn- 
ing, aromatic taste, and is destitute of those poisonous properties of the crude oil 
which are dependent on hydrocyanic acid. The odor of the oil of bitter almond 
has been erroneously ascribed to that acid, which, on examination, will be found 
te smell differently and more feebly. Like most other volatile oils, this may pro- 
duce deleterious effects if taken very largely. Hippuric acid is found in the urine 
of animals to which it has been given freely. The sp. gr. of the crude oil varies 
from 1:052 to 1-082, and is said to be greater when the oil is distilled from salt 
water, than by the ordinary mode. That of the purified oil is 1-043, and its boiling 
point 180° C, (356° F.). It is benzoic aldehyd, C,H,.COH, which is produced by 
the action of oxidizing agents upon benzyl alcohol, C,H,.CH,OH, and yields itself, 
when oxidized, benzoic acid, C,H,.COOH. The benzoic acid which the oil of bitter 
almond deposits on standing does not pre-exist in it, but results from the absorption 
of oxygen, as just stated. The concrete substance above referred to by the name of 
benzoin is polymeric with the oil, crystallizable in colorless shining prisms, without 
smell or taste, fusible at 248°, and volatilizable unchanged at a higher temperature. 
It is formed abundantly in the original impure oil by the reaction of alkalies, but 
cannot be produced in it when deprived of hydrocyanie acid.* 

Artificial benzoic aldehyd is now made from toluol, C,H, By the action of 
chlorine upon the hot hydrocarbon, benzyl chloride, C,H,CH,CL, results, and this 
yields benzoic aldehyd on distillation with nitrate of lead and water in an atmosphere 
of carbon dioxide gas. The product is purified by conversion into the acid sulphite 
compound. Artificial benzoic aldehyd is free from hydrocyanic acid, but is liable 
to retain traces of chlorine compounds. (Allen, Com. Org. Analysis, i. 341.) 
Lippmann and Hawliczek have made exhaustive researches on the identity of the 
artificial with the natural oil of bitter almond, and have found the two oils absolutely 
identical, physically as well as chemically. 


* Nitrobenzol, Nitrobenzin, or Artificial Oil of Bitter Almond. This substance, which was dis- 
covered by Mitscherlich, is treated of in Part II. 
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Zeller mentions, as characteristics of the officinal oil by which its genuineness and 
purity may be known, its peculiar odor and high specific gravity; its ready solu- 
bility in sulphuric acid, with the production of a reddish brown color, but without 
visible decomposition ; the slow action of nitric acid ; the slow and partial solution 
of iodine without further reaction ; the want of action of chromate of potassium 
upon it; and the production of crystals when it is dissolved in an alcoholic solution 
of potassa. (See P. J. Tr.,ix. 575.) Mr. Redwood states that a very small pro- 
portion of alcohol may be detected in the oil, by the effervescence, with disengage- 
ment of nitrous vapors, which ensues when the oil, thus contaminated, is mixed with 
an equal volume of nitric acid, of the sp. gr. 1:5. With pure oil no other effect 
is obvious than a slight change of color. (Jbid., xi. 486.) If sulphuric acid pro- 
duces with the oil a bright red instead of a brownish red color, it indicates that the 
oil has been distilled with salt water, in which case it is apt, according to Mr. Ferris, 
to deposit a blood-red matter, occasionally complained of by druggists. (bid., p. 565.) 
Mr. Wm. A. Tilden has found that the introduction of a little fused chloride of 
calcium into purified oil of bitter almond contributes to its preservation, probably 
by the absorption of the last traces of water contained in it. Of two specimens of 
the oil, which had been set aside for two years, one without addition, the other con- 
taining a fragment of the fused chloride, the former was found filled with crystals 
of benzoie acid, the latter was perfectly free from crystalline deposit and quite fluid. 
(P J. Tr., 2d ser., viii. 325, Dec. 1866.) 

Prof. J. M. Maisch proposes the following mode of detecting nitrobenzol in adul- 
terated oil of bitter almond. Dissolve half a drachm of the suspected loil' in two or 
three drachms of alcohol, add fifteen grains of pure fused ¢anstic potagsa, heat for a, 
few minutes so as to dissolve the potassa, and reduce the liquid to one-third, and 
then set aside to cool. If the oil be pure, it will remain liquid, while if nitrobenzol 
be present, there will, after cooling, be a crystalline deposit proportionate to the 
amount of adulteration. (A. J. P., 1857, p. 544.) The officinal test is based upon 
this. (See page 996.) R. Wagner proposes the sp. gr. of the two oils asa test; that 
of the oil of bitter almond being from 1:04 to 1:044, while that of nitrobenzol is 
1:18 to 1-201 ; and a mixture will have a higher sp. gr. than the pure oil. This 
would lead to the suspicion of the presence of nitrobenzol, which may then be 
separated by agitation with bisulphite of sodium. The almond oil will dissolve, 
while the nitrobenzol will float on the surface. (Journ. de Pharm. et de Chim., 
Mai, 1868, p. 399.) M. E. Bourgoin’s method (Ann. de Thérap., 1873, p. 98) 
consists in acting with sulphide of sodium on the mixed liquids, and separating, 
by means of ether, the nitrobenzol from the compound which the oil of bitter 
almond forms with the sulphide. Dr. H. Hager’s plan is as follows. On adding 
10 drops of the pure oil to 10 C.c. of 45 per cent. alcohol, or to a mixture of 
5 C.c. of 90 per cent. alcohol and 5 C.c. of water, and, after closing the test-tube 
with the finger, turning it twice upside down, the oil dissolves to a clear solu- 
tion. If nitrobenzol, even as little as 1 per cent., is present, the oil of bitter almond 
dissolves at once, but the nitrobenzol is separated, clouding the liquid at first, but 
soon collecting to very minute but easily recognizable droplets which float about in 
the liquid. After standing for a while, these droplets unite to larger drops, when 
they become still more evident to the eye. The temperature of the alcohol must not 
exceed 16° C. (60:8° F.); it is best to keep it between 10° and 15° C. (50°-59° F.). 
Any sample of oil of bitter almond which dissolves on very gentle agitation at once 
to a clear liquid, in 20 times its volume of 45 per cent. alcohol, does not contain any 
nitrobenzol, since only traces of the latter are dissolved by that menstruum. Small 
quantities of nitrobenzol present (up to 3 per cent.) disappear after the mixture 
stands for some time, but they are always the cause of the milkiness or cloudiness 
of the solution at the moment of preparation. A short cloudiness even occurs with 
as small a quantity as $ per cent. Since most other essential oils yield a cloudy 
solution with 45 per cent. alcohol, this test may also indicate the presence of foreign 
essential oils. SA 

Hager’s test may also be used quantitatively for the estimation of the amount of 
nitrobenzol present. Oil of bitter almond requires for solution 16 to 17 times its 
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volume of 45 per cent. alcohol. 2 C.c. of the oil are agitated with 34 C.c. of the 
45 per cent. alcohol, and the mixture set aside. After the lapse of a day, the nitro- 
benzol (all but a trace which remains in solution) will be found collected at the bot- 
tom. An important indication of the presence of a sophistication is the cloudiness 
produced at the first moment. (V. /., Oct. 1880.) 

Medical Properties and Uses. The unpurified volatile oil of bitter almond, 
which is the product directed by the Pharmacopoeia, operates upon the system in a 
manner closely analogous to that of hydrocyanic acid. A single drop is sufficient to 
destroy a bird, and four drops have caused the death of a dog of middle size. The 
case of a man is recorded who died in ten minutes after taking two drachms (7:5 
C.c.) of the oil. It might be substituted with advantage for medicinal hydrocyanic 
acid, if it always contained a uniform percentage of the acid, as the acid contained 
in the oil is much less liable to decomposition, remaining for several years unaltered, 
if the oil be preserved in well-stopped bottles. According to Schrader, 100 parts of 
the oil contain sufficient acid for the production of 22°5 parts of Prussian blue ; but 
the proportion is not constant, varying, according to Mr. Groves, from 8 to 12:5 per 
cent. From one-fourth of a drop to a drop (0-016 to 0-06 C.c.) may be given for 
a dose, to be cautiously increased till some effect upon the system is observed. It 
may be administered in emulsion with gum arabic, loaf sugar, and water. It has 
been employed externally, dissolved in water in the proportion of one drop (0:06 
C.c.) to a fluidounce (30 C.c.) in prurigo senilis and other cases of troublesome 
itching. ‘To facilitate the solution in water, the oil may be previously dissolved in 
spirit. Oil of bitter almond is sometimes used to conceal the taste of cod-liver oil 
and of castor oil. 


Of. Prep. Aqua Amygdale Amare, U. S. 


OLEUM AMYGDALZE EXPRESSUM. U.S. Expressed Oil of 
Almond. 


(O'LE-UM A-MYG'DA-L& EX-PRES/SUM.) 


“A fixed oil expressed from Bitter or Sweet Almond.” U.S. “ The oil expressed 
from Bitter and Sweet Almonds.” Br. 

Oleum Amygdale, Br.; Almond Oil; Oleum Amygdalz Dulcis, U. S. 1860; Oleum Amygda- 
larum; Huiled’Amandes douces, Huile d’Amandes, f’.; Mandelél, G.; Olio di Mandorle, /t.; Aceyte 
de Almendras, Sp. 


This oil is obtained equally pure from sweet and bitter almonds. In its prepara- 
tion, the almonds, having been deprived of a reddish brown powder adhering to 
their surface, by being rubbed together in a piece of coarse linen, are ground in a 
mill resembling a coffee-mill, or bruised in a stone mortar, and then pressed in canvas 
sacks between plates of iron slightly heated. The oil, which is at first turbid, is 
clarified by rest and filtration. Sometimes the almonds are steeped in very hot 
water, deprived of their cuticle, and dried in a stove, previous to expression. The 
oil is thus obtained free from color, but in no other respect better, while it is more 
apt to become rancid on keeping. Bitter almonds treated in this way impart a 
smell of hydrocyanic acid to the oil. M. Boullay obtained 54 per cent. of oil from 
sweet almonds, Vogel 28 per cent. from bitter almonds. Munch gives 55:4 per 
cent. as the yield of the former, and 52 per cent. as that of the latter. (Journ. de 
Pharm. et de Chim., 4e sér., 111. 400.) Though sometimes expressed in this country 
from imported almonds, the oil is generally brought from Europe. 

Oil of almond is clear and colorless, or slightly tinged of a greenish yellow, is 
nearly inodorous, and has a bland sweetish taste. Its sp. gr. is from 0-914 to 0-920. 
It is “only slightly soluble in alcohol, but soluble in ether and in chloroform in all 
proportions. It does not congeal until cooled to near —20° C. (—4° F.). On 
placing 2 drops of concentrated sulphuric acid upon about 8 drops of the oil, on a 
white plate, no dark color should appear at the edge of the acid, and, after stirring, 
the mixture should not assume a dirty, yellow color retaining its tint for several 
minutes (difference from most other fixed oils).” U.S. From the statement of 
Braconnot, it appears to contain 76 per cent. of olein and 24 per cent. of a mixture 
of palmitin and stearin. 
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According to Dr. H. Hager, the oils expressed from the large sweet and the 
_ smaller bitter almonds differ considerably, as shown by the elaidin test; the former 
oil congealing more rapidly—almost completely ; the latter about twelve hours later, 
and the more imperfectly the smaller the bitter almond has been. Only about one- 
third of the bulk congeals, when the oil is from the small Oporto almonds. 

Oil of almond is said to be sometimes adulterated with poppy oil, or other drying 
oils of less value. ‘This sophistication may be detected, as suggested by M. Wim- 
mec, by taking advantage of the property of being converted into solid elaidic acid 
by the action of nitric acid, belonging to the olein of the non-drying, but not to 
that of the drying oils. By treating iron filings with nitric acid in a flask, nitrous 
acid is produced, which is to be conducted into water upon which the suspected oil 
is placed. If the almond oil contain even but a small quantity of poppy oil, or 
other drying oil, this will remain in the form of drops on the surface, while the 
genuine oil will be converted entirely into crystallized elaidin. (Journ. de Pharm., 
Dec. 1862, p. 500.) Colza oil, another not uncommon adulteration, may be detected, 
according to M. Schneider, by the action of nitrate of silver. Dissolve the oil in 
twice its volume of ether, add about 30. drops of a concentrated alcoholic solution 
of the nitrate, shake the mixture, and allow it to stand in the dark. If there be 
much colza oil, the lower part of the liquid will become first brown and then black ; 
if but little, the brown color will not appear for twelve hours; but always the 
discoloration will be obvious on the evaporation of the ether. (P. J. Zr., March, 
1862.) 

It is said that in the south of France the sweet almond oil is sometimes adul- 
terated with a cheaper oil, called the oi/ of apricots. According to M. J. Nicklés, 
this adulteration may be detected hy means of powdered hydrate of lime, which 
with the oil of apricots forms an emulsion that slowly assumes an unctuous consist- 
ence, while it has no such action on the almond oil, merely rendering it opaque for 
a time, and then gradually separating and leaving the oil clear. A mixture of the 
two oils emulsionizes with the lime, and on standing deposits the unctuous matter 
referred to. (See A. J. P., 1866, p. 289.) 

According to Dr. Hager, if equal volumes of the oil and of 25 per cent. nitric 
acid are shaken together in a test-tube, an emulsion-like mixture is produced, which 
separates on standing. All true almond oils yield a white mixture, and the oils 
remain white for many hours after separation, but the oils of the peach and apricot 
seeds turn yellowish at once, on being shaken with the acid, and the color afterwards 
deepens, and in half an hour is of a rather deep red-yellow. (A. J. P., 1870, p. 408.) 
J.D. Bieber communicates the following test. Equal weights of pure concentrated sul- 
phuric acid, red fuming nitric acid, and water are mixed, and the mixture allowed to 
cool. On mixing five parts of the oil with one part of this acid liquid, pure almond 
oil gives a yellowish white liniment; 077 of peach kernels assumes the red color of 
peach blossoms, turning to dark orange; benne oil turns pale yellowish red, then 
dirty orange-red ; poppy and walnut oils yield a somewhat whiter liniment than 
almond oil. This test permits the detection of 5 per cent. of peach kernel and 
benne oil. Mixed with pure nitric acid, sp. gr. 1-40, almond oil yields a pale yel- 
lowish liniment ; peach kernel oil a red, benne oil a yellowish green, afterwards red- 
dish, and poppy and walnut oils a white mixture. It was found that the oil expressed, 
cold or warm, from either fresh almonds or from such as had been kept up to ten 
years, gave the same reaction. Most of the commercial oil was found to be adulter- 
ated with the oil of either peach kernels or benne seed. (A. J. P., Dec. 1877.) 

Oil of almond may be used for the same purposes with olive oil, and, when sus- 
pended in water by means of mucilage or the yolk of eggs and loaf sugar, forms a 
pleasant emulsion, useful in pulmonary affections attended with cough. From a 
fluidrachm to a fluidounce (3:75 to 30 C.c.) may be given at a dose. 

Off. Prep. Unguentum Aque Rose, U. S.; Unguentum Cetacei, Br.; Unguen- 
tum Simplex, Br.; Unguentum Hydrargyri Oxidi Rubri, Br.; Unguentum Plumbi 
Subacetatis Compositum, Lr. 
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OLEUM ANETHI. Br. Oil of Dill. 


(O'LE-UM A-NE/THI.) 

“The oil distilled in Britain from dill fruit.” Br. 

Aneth & Odeur forte, Essence d’Aneth, /’r.; Dill, Dilldl, G.; Aneto, /t.; Eneldo, Sp. 

Oil of dill is of a pale yellow color, with the odor of the fruit, and a hot, sweetish, 
acrid taste. Its sp. gr. is said to be 0°881. The fruit yields about 3-5 per cent. of 
it. The oil is a mixture of a hydrocarbon, anethene, C,,H,,, a second hydrocarbon, 
C,,H,,, and an oxidized compound, probably carvol, C,,H,,0. BR. Nietzki obtained 
from the fruit of Anethum graveolens a volatile oil, which commenced to boil at 155° 
C. (311° F.), the boiling point rising gradually to 260° C. (500° F.). About 10 
per cent. of the oil consists of a carbohydrogen, C,,O,,, having the boiling point 155°- 
160° C., 60 per cent. boiling at 170°-175° C. (338°-347° F.), of the same composi- 
tion, and 30 per cent. with the boiling point 225°-330° C. (437°-446° F.), composi 
tion C,,H,,O, and identical with carvol. The odor of the first portion of hydro- 
carbon reminds of turpentine; that of the second portion resembles oil of mace, 
but when mixed with a little carvol the characteristic dill odor is at once produced. 
(A. J. P., 1874.) The oil is sometimes used for preparing dill water. The dose is 
3 to 10 drops (0°18 to 0°6 C.c.). 


OLEUM ANISI. U.S., Br. Oil of Anise. 
(O/LE-UM A-NI'SI.) 

Essence d’Anis, Fr.; Anisol, G. 

The product of oil from anise is variously stated from 1:56 to 3:12 per cent. The 
oil employed in this country is imported. It is colorless or yellowish, with the 
peculiar odor and taste of the seed. At 50° F. it crystallizes in flat tables, and does 
not melt under 62° F. Its sp. gr. increases with age, and is variously given from 
0:-9768 to 0:9903. It is soluble in all proportions in alcohol of 0-806; but alcohol 
of 0-840 dissolves at 77° only 42 per cent. Ether dissolves it in all proportions. 
(Gmelin.) “Its sp. gr. is about 0:976 to 0-990, increasing by age. At 10° to 
15° C. (50°-59° F.) it solidifies to a crystalline mass, which does not resume its 
fluidity until the temperature rises to about 17° ©. (62:6° F.). The Oil is solu- 
ble in an equal weight of alcohol. Ov! of Llliciwm (Star-Anise) has nearly the 
same properties, except that it congeals at about 2° C. (35:6 F.).” YS. It con- 
sists of a small quantity of a hydrocarbon, C,,H,,, but mainly of anethol, C,,H,,0, 
which is present, however, in two modifications, one solid at ordinary temperatures 
and heavier than water (anise camphor, solid anethol), the other liquid and more 
volatile (liquid anethol). Anethol, both in the liquid and the solid form, is present, 
and is the chief constituent of the oils of anise, star aniseed, and fennel. By 
oxidization, by means of nitric or chromic acid, the different forms of anethol yield 
an acid denominated anisic acid, O,H,O,. Oil of anise absorbs oxygen from the 
air, and becomes less disposed ta concrete. In consequence of its high price, it is 
frequently adulterated with spermaceti, wax, or camphor. The first two may be 
detected by their insolubility in cold alcohol, the last by its odor. In one instance, 
as much as 35 per cent. of spermaceti was found. Prof. Procter met with a parcel, 
of which not less than five-sixths were alcohol. (A. J. P., xxvii. 513.) The dose 
of the oil is from five to fifteen drops (0°3 to 0-9 C.c.). Its comparative mildness 
adapts it to infantile cases. Most of the oil of anise of commerce is the oil of star 
aniseed (oleum Badiani, or [llicium), which closely resembles it in flavor, and which 
is recognized in both Pharmacopeeias as the oil of anise. 

Of. Prep. Aqua Anisi, U. S.; Essentia Anisi, Br.; Spiritus Anisi, UV. S.; Syrupus 
Sarsaparillae Compositus, U. S.; Tinctura Camphorze Composita, Br.; Tinct Opii Am- 
moniata, Br.; Tinct. Opii Camphorata, U. S.; Trochisci Glycyrrhize et Opii, ZS. 


OLEUM ANTHEMIDIS. Br. Oil of Chamomile. 
(O'LE-UM AN-THEM’I-DIs.) 
“The oil distilled in Britain from chamomile flowers.” Br. 
Oleum Chamomille Romane; Essence de Camomille romaine, F.; Roémisch-Kamillen6l, G. 
This oil has been introduced into the British Pharmacopeia, under the name of 
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English Oil of Chamomile, and with the direction that it shall be distilled in Eng- 
Jand., It is seldom prepared or used in this country. Baumé obtained éhirteen 
drachms of the oil from eighty-two pounds of the flowers ; according to Mr. Brande, 
the average product of 100 pounds is two pounds twelve ounces. It has the pecu- 
liar smell of chamomile, with a pungent somewhat aromatic taste. When recently 
distilled it is of a pale sky-blue or greenish blue color, which changes to yellow or 
brownish on exposure. The sp. gr. of the English oil is said to be 0:9083. The 
oil was thoroughly investigated in Fittig’s laboratory during the years 1878-79. It 
was found to consist of a mixture of the angelic and tiglinic acids, ethers of isobutyl, 
tsamyl, hexyl, and probably one higher one. Angelic acid and tiglinic acid are 
isomeric, aud have the formula C,H,O,. The relative proportions of these two 
acids varied in different oils. It has sometimes been employed in spasm of the 
stomach, and as an adjunct to purgative medicines. Its chief use, however, appears 
to be as an ingredient of the extract of chamomile of the British Pharmacopeeia, 
to which it is added in order to supply the place of the oil driven off by the heat 
used in its preparation. This oil must not be confounded with that of Matricaria 
Chamomilia, employed on the continent of Europe under the name of oil of chamo- 
mile. (See Matricaria.) The dose is from five to fifteen drops (03 to 0-9 C.c.). 
Of. Prep. Extractum Anthemidis, Br. 


OLEUM AURANTIL CORTICIS. U.S. Oil of Orange Peel. 
| ('LE-UM AU-RAN'TI-I COR'TI-CIS—aw-rin'she-i.) 

« A volatile oil, extracted by mechanical means, from fresh Orange Peel.” U.S. 

Essential Oil of Orange Peel; Huile d’Orange, Fr.; Apfelsinenschalendl, G. 

This new officinal is used only for flavoring purposes, and has been introduced 
principally because of its employment in the Elixir Aurantii (U.S. 1880). Oil 
of orange is prepared in Calabria and Sicily in three ways: 1, by scraping off 
the exterior part of the rind and submitting it to expression; 2, by putting the 
scrapings into hot water, depressing the pulp beneath, and skimming off the oil as 
it rises ; 3, by distillation. ‘The best Sicily orange oil is procured by dexterous com- 
pression, within a cask, of the fresh rind by the hand, the oil being driven out 
in jets. It is sometimes absorbed by a sponge. (A. J. P., 1868, p. 27.) It is 
largely made at Messina, and in the south of France. It is also extracted by 
the écuelle-process, and partly from the Bigarade and partly from the sweet or 
Portugal orange, the scarcely ripe fruit being in either case employed. The oil 
made from the former is much more valuable than that obtained from the latter, 
and the two are distinguished in price-currents as L’ssence de Bigarade and Essence 
de Portugal. 

Properties. The oil of orange peel yields on distillation, besides a resinous 
product of the composition C,,H,,O,, a hydrocarbon, hespertdene, C,,H,, (Wright 
and Piesse, Chem. News, xxiv. 147), boiling at 178° C. (852-4° F.). The inner 
thick part of the rind contains also a bitter principle, called hesperidin, discovered 
by Lebreton in 1828, but more fully studied by Hoffmann (Ber. Chem. Ges., 1876, 
. pp. 26, 685). It is best prepared from the unripe bitter oranges. Its formula is 
C,,H,,0,,, and it is a glucoside, as is shown by the reaction with dilute sulphuric acid. 

The U.S. Pharmacopeeia describes the oil as “a pale yellowish liquid, having 
the characteristic, aromatic odor of orange, an aromatic, somewhat bitter taste, and 
a neutral reaction. Sp. gr. about 0-860. It is soluble in 2 parts of alcohol. By 
keeping, the Oil becomes thicker and acquires a disagreeable, terebinthinate taste, 
which may be prevented by mixing it, while fresh, with 5 per cent. of alcohol, and de- 
canting the Oil after it has become clear from the sediment.” U.S. This oil is one of 
the most difficult to preserve: hence the officinal method for its preservation. An- 
other plan, which we have used for years, is to shake the oil briskly with one- 
eighth of its volume of distilled water, and allow it to separate. Then remove the 
essential oil, filter rapidly if necessary, and mix the filtered oil with 95 per cent. 
alcohol in the proportion of 1 volume of the oil to 7 volumes of alcohol. 


Off. Prep. Hlixir Aurantii, U. S.; Spiritus Aurantii, U. S.; Spiritus Myrciee, U.S. 
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OLEUM AURANTII FLORUM. U.S. Oil of Orange Flowers. { Oil 
of Neroli. | 
(O'LE-UM AU-RAN''TI-I FLO’/RUM—A4w-ran’she-i.) 

«A volatile oil distilled from fresh Orange Flowers.” U.S. 

Huile de Fleurs d’Orange, Essence de Neroli, /r.; Pomeranzenbliithen6l, @. 

This new officinal oil is employed only on account of its pleasant odor and taste, 
and has been introduced as an ingredient in the Spiritus Odoratus, U.S. The best 
quality of “ oil of neroli,” as it is universally called in commerce, comes irom Nice, 
and is derived from the flowers of the Citrus awrantium, or sweet orange, by distil- 
lation with water; this is called ‘‘neroli petale.” ‘The next quality is obtained in 
the same way, but by using the blossoms of the Citrus Bigaradia, or bitter orange ; 
this is called “ neroli bigarade,” whilst an inferior sort, “ essence de petit grain,” is 
made by distilling the leaves and unripe fruit. 

Properties. It is officinally described as “a yellowish or brownish, thin liquid, 
having the very fragrant odor of orange flowers, an aromatic, somewhat bitter taste, 
and a neutral reaction. Sp. gr. 0850 to 0-890. It is soluble in an equal weight 
of alcohol. If a little aleohol be poured on the surface of the Oil and the mixture 
gently undulated, a bright, violet fluorescence will be observed.” U.S. The greater 
part of the oil is a hydrocarbon, distilling at 185°-195° C. (865°-383° F.), with 
which is a small amount of a crystalline solid called neroli camphor. According to 
Fliickiger, this is a neutral, inodorous, tasteless substance, fusing at 55° C. (131° F.). 

Of. Prep. Spiritus Odoratus, U.S. 


OLEUM BERGAMII. U.S. Oil of Bergamot. 
(0'/LE-UM BER-GA!MI-I.) 


“A volatile oil, extracted by mechanical means from the rind of the fresh fruit of 
Citrus Bergamia, var. vulgaris. Risso et Poiteau. (Nat. Ord. Aurantiacez.)” U.S, 

Oleum Bergamottz, P.G.; Essence de Bergamotte; Huile de Bergamotte, F'r.; Bergamottdl, @.; 
Olio di Bergamotta, /t. 

Cirrus. See Aurantti Cortex. 

Citrus Bergamia. Risso & Poiteau. B. & T. 52.—C. Limetta. De Cand. Pro- 
drom. i. 539. The bergamot-tree has oblong-ovate, dentate, acute, or obtuse leaves, 
somewhat paler on the under than on the upper surface, and with footstalks more or 
less winged or margined. The flowers are white, and usually small; the fruit pyri- 
form or roundish, terminated by an obtuse point, with concave receptacles of oil in 
the rind. The pulp of the fruit is sourish, somewhat aromatic, and not disagree- 
able. The rind is shining, and of a pale yellow color, and abounds in a very grateful 
volatile oil. This may be obtained by expression or distillation. In the former case 
it preserves the agreeable flavor of the rind, but is somewhat turbid; in the latter, 
it is limpid but less sweet. The mode of procuring it by expression is exactly that 
used for oil of lemons. (See Oleum Lnmonis.) It is brought from Italy, the south 
of France, and Portugal. 

The oil of bergamot, often called essence of bergamot, has a sweet, very agreeable 
odor, a bitter aromatic pungent taste, a pale greenish yellow color, and a slightly 
acid reaction. Its sp. gr. varies from 0-870 to 0:888. (Lewis, Zeller.) “Sp. gr. 
0-860 to 0-890. It is soluble, in all proportions, in alcohol and in glacial acetic 
acid.” U.S. It contains several hydrocarbons of the formula C,,H,,, and a solid 
greasy compound called bergaptene, or bergamot camphor, to which the formula 
O,H,0, has been assigned. It is distinguished from lemon and orange oils by 
readily dissolving in liquor potassze and forming with it a clear solution. (Zedler.) 
Though possessed of the excitant properties of the volatile oils in general, it is em- 
ployed chiefly, if not exclusively, as a perfume. 


Off. Prep. Spiritus Odoratus. U.S. 
OLEUM CAJUPUTI. U.S., Br. Oil of Cajuput. 


(O'LE-UM CAJ-U-PU'TI.) 
“ A volatile oil distilled from the leaves of Melaleuca Cajuputi. Roxburgh. (Wat 
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Ord. Myrtacese.”) U.S. “The oil distilled from the leaves of Melaleuca minor, 
D.C. Imported from Batavia and Singapore.” Br. 
Beek liek” Essence de Cajéput ; Huile de Cajéput, Fr.; Cajeputél, G.; Olio di Cajeput, 

Gen. Ch. Calyx five-parted, semi-superior. Corolla five-petalled. Stamens about 
forty-five, very long, conjoined in five bodies. Style single. Cupsule three-celled, 
Seeds numerous. Loxburgh. 

It was long supposed that the oil of cajuput was derived from Melaleuca leuca- 
dendron ; but from specimens of the plant affording it, sent from the Moluccas, and 
cultivated in the botanical garden of Calcutta, it appears to be a distinct species, 
which has received the name of Mf. Cajuputi. It corresponds with the arbor alba 
minor of Rumphius, and is a smaller plant than Mf leucadendron. It is possible, 
however, that the oil may be obtained from different species of Melaleuca; as M. 
Stickel, of Jena, succeeded in procuring from the leaves of M. hypericifolia, culti- 
vated in the botanical garden of that place, a specimen of oil not distinguishable 
from the cajuput oil of commerce, except by a pale green color. (Annal. der Pharm., 
xix. 224.) ‘Two other species of Melaleuca, M. viridifolia and M. latifolia, large 
trees growing abundantly in the island of New Caledonia, are said to yield a volatile 
oil very analogous to the oil of cajuput.* The leaves of different species of Mela- 
Jeuca have been used advantageously, in the form of bath, in chronic rheumatism. 
(Annuaire de Thérap., 1861, p. 67.) 

Melaleuca Cajuputi. Rumphius, Herbar. Amboinense, tom. ii. tab. 17 ; Roxburgh, 
Trans. Lond. Med. Bot. Soc., 1829; Journ. of the Phila. Coll. of Pharm., vol. i. p. 
193.— Melaleuca minor. De Candolle. B.& 7.108. This is a small tree, with an erect 
but crooked stem, and scattered branches, the slender twigs of which droop like those 
of the weeping willow. The bark is of a whitish ash color, very thick, soft, spongy, 
and lamellated, throwing off its exterior layer from time to time in flakes. The leaves 
have short footstalks; are alternate, lanceolate, when young sericeous, when full- 
grown smooth, deep green, three- and five-nerved, slightly falcate, entire, from three 
to five inches long, from one-half to three-quarters of an inch broad; and when 
bruised exhale a strong aromatic odor. The flowers are small, white, incdorous, 
sessile, and disposed in terminal and axillary downy spikes, with solitary, lanceolate, 
three-flowered bracts. The filaments are three or four times longer than the petals, 
and both are inserted in the rim of the calyx. This species of Melaleuca is a native 
of the Moluccas and other neighboring islands. ‘The oil is obtained from the 
leaves by distillation. It is prepared chiefly in Amboyna and Bouro, and is exported 
from the East Indies in glass bottles. The small proportion yielded by the leaves, 
and the extensive use made of it in India, render it costly. 

Properties. Cajuput oil is very fluid, transparent, of a fine green color, a lively 
and penetrating odor analogous to that of camphor and cardamom, and a warm 
pungent taste. It is very volatile and inflammable, burning without any residue. 
The sp. gr. varies from 0-914 to 09274. Its composition, according to Blanchet 
and Sell, is C,,H,,.H,O, and by repeated distillation over phosphoric oxide the hy- 
drocarbon, C,,H,,, called cajuputene, can be obtained. The oil is, therefore, said to 
contain cajuputene hydrate or cajuputol. It boils at 175° C. (847° F.). It is offici- 
nally described as “a light, thin, bluish green, or, after rectification, colorless liquid, 
of a peculiar, fragrant, somewhat camphoraceous odor, an aromatic, bitterish taste, 
and a neutral reaction. Freely soluble in alcohol. Sp. gr. about 0-920. On shaking 
5 C.c. of the Oil with 5 C.c. of water containing a drop of diluted hydrochloric acid, 
the Oil loses its green tint and becomes nearly colorless.” U.S. The oil is wholly 
soluble in alcohol. When it is distilled, a light colorless liquid first comes over, 
and afterwards a green and denser one. The green color has been ascribed to a 
salt of copper, derived from the vessels in which the distillation is performed; and 


* Miaouli. Under this name large quantities of the volatile oil of Melaleuca flaviflora are ex- 
ported from New Caledonia to Japan and other Eastern countries. The trees form large forests in 
New Caledonia, and the hard, dense leaves, softened by partial fermentation, yield to the distiller 
very freely a colorless volatile oil of a strong fragrant odor and having the chemical constitution 
of the oil of cajuput. Mixed with nitric acid, it becomes of a rose color changing to deep brown. 
(Bull. Thérap., xevii. 404.) 
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Guibourt obtained two grains and a half of oxide of copper from a pound of the 
commercial oil. But neither Brande nor Goertuer could detect copper in specimens 
examined by them; and M. Lesson, who witnessed the process for preparing the 
oil at Bouro, attributes its color to chlorophyll, or some analogous principle, and 
states that it is rendered colorless by rectification. Guibourt, moreover, obtained 
a green oil by distilling the leaves of a Melaleuca cultivated at Paris, A fair in- 
ference is that the oil of cajuput is naturally green, but that, as found in commerce, 
it sometimes contains copper, either accidentally present, or added with a view of 
imitating or maintaining the fine color of the oil. The proportion of copper, how- 
ever, is not so great as to forbid the internal use of the oil; and the metal may be 
separated by distillation with water, or agitation with a solution of ferrocyanide of 
potassium. This statement as to the frequent occurrence of copper in the cajuput 
oil of commerce, though, at the same time, its presence is not essential, has been 
confirmed by experiments by Mr. Edward Histed, who found copper in all of six 
specimens of the commercial oil, obtained from different sources. When redistilled, 
the oil became perfectly colorless, but, after a few days’ exposure to copper filings, 
reassumed its green color. (P. J. Tr., 1872, p. 804.) 

The high price of cajuput oil has led to its occasional adulteration. Oil of rose- 
mary, or that of turpentine, impregnated with camphor and colored with the resin 
of milfoil, is said to be employed for the purpose. The best test, according to Zeller, 
is iodine, which, after a moderately energetic reaction, with little increase of temper- 
ature and but a slight development of orange vapors, occasions immediate inspissa- 
tion into a loose coagulum, which soon becomes a dry, greenish brown, brittle mass, 

Medical Properties and Uses, This oil is highly stimulant, producing when 
swallowed a sense of heat, with an increased fulness and frequency of pulse, and 
exciting in some instances profuse perspiration. It is much esteemed by the Malays 
and other people of the East, who consider it a panacea. They are said to employ 
it with great success in epilepsy and palsy. (A7nslie.) The complaints to which it 
is best adapted are probably chronic rheumatism, and spasmodic affections of the 
stomach and bowels, unconnected with inflammation. It has been extolled as a 
remedy in spasmodic cholera, and has been used also as a diffusible stimulant in low 
fevers. It is said to have been used in some cases of cholera in the collapsed state 
with altogether unexpected success; being administered, in such cases, in the dose 
of from fifteen grains to a drachm (1 to 3-9 Gm.) in a single potion. (Ann. de 
Thérap., 1867, p. 71.) Diluted with an equal proportion of olive oil, it is applied 
externally to relieve gouty and rheumatic pains. Like most other highly stimulat- 
ing essential oils, it relieves toothache if introduced into the hollow of the carious 
tooth. M. Delvaux, who has made extensive use of this oil, has found it beneficial, 
given internally, in dyspepsia with flatulence, in the early stages and milder forms 
of cholera, in verminose affections in children, in chronic laryngitis and bronchitis, 
in chronic catarrh of the bladder, in chronic rheumatism of the joints with little 
or no swelling, and in painful chronic rheumatism of the muscles and fibro-muscular 
tissues, whether external or internal. Externally applied, M. Delvaux has derived 
great benefit from it in various cutaneous diseases, as pityriasis, psoriasis, and espe- 
cially in that extremely obstinate affection of the face, acne rosacea, which he has 
often succeeded in curing by the simple application of this oil three times a day. 
(Annuaire de Thérap., 1862, p. 38.) The dose is from five to twenty drops 
(0°3 to 1:25 C.c.), given in emulsion, in the form of pill, or upon a lump of sugar. 

Of. Prep. Linimentum Crotonis, Br.; Spiritus Cajuputi, Br. 


OLEUM CAMPHORZE. Oil of Camphor. 
(O'LE-UM CAM’/PHO-R2&.) 

Although this oil has been dismissed from the Pharmacopeeia, it merits a notice 
here, on account of its extended use. It was defined in the U.S. P. 1870 as “the 
volatile oil obtained from Camphora officinarum (Nees, Laurin).” 

Huile volatile de Camphre, Fr.; Fliichtiges Kampferél, G. 

As there are two camphors known in commerce, obtained respectively from Cam- 


phora officinarum and Dryobalanops Camphora, so there are two oils of camphor 
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derived from these plants: that of the Camphora officinarum is almost exclusively 
. found in commerce. In the article Camphora the tree and the mode of pro- 
curing the oil, as practised in the island of Formosa, have been sufficiently de- 
scribed. 

The commercial oil of camphor, as found in our markets, is a fluid of a light 
reddish brown color with a yellowish tint, having a strong odor precisely like that 
of camphor, a bitterish camphorous taste, and the specific gravity, according to Prof. 
Procter, of 0:940. As described by M. Lallemand, the oil of the Camphora offi- 
cinarum is very fluid, scarcely colored, and of a strong smell of camphor. It acts 
strongly on polarized light, and is dextrogyrate. It is a solution of common cam- 
phor, U,,H,,0, in a hydrocarbon, C,,H,,. It begins to boil at 180° C. (356° F.), 
but the temperature gradually rises to 205° C. (401° F.), when it remains station- 
ary. The part which first comes over is the hydrocarbon of the oil; that which 
rises at the higher temperature condenses after distillation, and is true camphor. 
The former, when duly rectified, distils at 180° ©. (856° F.), and is a hydro- 
carbon isomeric with pure oil of turpentine, forming a crystallizable compound with 
hydrochloric acid. (Jowrn. de Pharm., Avril, 1860, p. 289.) 

The Dryobalanops oil of camphor is a different product, resembling the genuine 
oil in odor, yet having also something peculiar in addition, which enables it to be 
readily distinguished when the two are examined together. An account of this oil 
is given at page 333, in a note treating of the Dryobaianops Camphora and its 
products. A volatile oil, received by M. Biot from Dr. Junghun, who is said to 
have collected it from the Dryobalanops Camphora in the island of Sumatra, was 
sent to M. Lallemand, who describes it as somewhat viscid, of a strong balsamic 
odor and reddish color, and as separable by distillation into a volatile liquid and a 
non-volatile matter, which concretes on cooling into a resinous brittle mass resem- 
bling colophony. The volatile liquid consists of two distinct oils, isomeric with each 
other and with pure oil of turpentine, but differing in their boiling point, and in 
various other respects. The original oil yielded nothing similar to camphor. It is 
obviously a very different product from that which has been generally ascribed to 
the Dryobalanops, and much more closely resembles the turpentines than the cam- 
phorous oils. If it really was obtained from the Dryobalanops Camphora, this must 
be a very different tree from what it has been described to be; and the probability 
is that there has been some mistake as to its origin. 

The oil of camphor has properties similar to those of camphor, but more stimulant, 
and is especially applicable to affections of the stomach and bowels in which an ano- 
dyne and stimulant impression is indicated, as flatulent colic and spasmodic cholera. 
It may also be used externally, as a rubefacient and anodyne liniment, diluted with 
soap liniment, or olive oil, in local rheumatism and neuralgic pains, bruises, sprains, 
etc. The dose is two or three drops (0°12 to 0:18 C.c.). 


OLEUM CARI. U.S. Oil of Caraway. 
(O/LE-UM CA/RI,) 

“A yolatile oil distilled from Caraway.” U.S. “The Oil distilled in Britain 
from caraway fruit.” Br. 

Oleum Carui, Br.; Oleum Carvi, P.G@.; Essence de Carvi, #.; Ktimmeldl, @. j 

This oil is prepared to a considerable extent by our distillers. The fresh fruit 
yields on an average about 4:7 per cent. (Recluz) ; but the product is very variable. 
The oil of caraway is somewhat viscid, of a pale yellow color, becoming brownish 
by age, with the odor of the fruit, and an aromatic acrid taste. Its sp. gr. is differ- 
ently given at 0:946 (Bauwmé), 0-931 (Brande), and 0-916 (Buignet), U.S. P. 0:920. 
It is dextrogyrate in its relation to polarized light. (Buignet, Journ. de Pharm., Oct. 
1861, p. 261.) It consists of two liquid oils, of different boiling points, and sep- 
arable by distillation: one, a hydrocarbon called carvene (C,H) Vélkel), of the sp. 
er. 0-861, and boiling point 343° F. ; the other composed of carbon, hydrogen, and 
oxygen (C,,H,,0), and named carvol, of the sp. gr. 0-953, and boiling point 482° F. 

It is officinally described as ‘‘a colorless or pale yellow, thin liquid, having the 
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characteristic, aromatic odor of caraway, a mild, spicy taste, and a neutral reaction. 
Sp. er. about 0-920. It is soluble in an equal weight of alcohol.” U.S. 7 

When oil of caraway is distilled from phosphoric acid solution, the distilled liquor 
being poured back into the retort until it ceases to have the smell of caraway, an oily 
liquid is obtained, having a very disagreeable odor, and a strong taste. This prod- 
uct, to which the name of carvacrol has been applied, has been found to give imme- 
diate relief to toothache, when inserted on cotton into the cavity of a carious tooth. 
(See Am. Journ. of Med. Sci., N. 8., xv. 532.) Qil of caraway is much used to 
impart flavor to medicines and to correct their nauseating and griping effects. The 
dose is from one to ten drops (0:06 to 0°6 C.c.). 

Off. Prep. Confectio Scammonii, Br.; Pilula Aloes Barbadensis, Br.; Spiritus 


Juniperi Compositus, UV. S. 
OLEUM CARYOPHYLLI. U.S. Oil of Cloves. 


(O'LE-UM CAR-Y-0-PHYL’LI.) 

“A volatile oil distilled from Cloves.” U.S. ‘The Oil distilled in Britain from 
cloves.” Br. 

Oleum Caryophyllorum, P. G.; Essence de Girofles, .; Nelkendl, G. 

This oil is obtained by distilling cloves with water, to which it is customary to add 
common salt, in order to raise the temperature of ebullition; and the water should 
be repeatedly distilled from the same cloves, in order completely to exhaust them. 
Professor Sharling has found advantage from the application of superheated steam 
to the distillation of this oil. (P. J. Ty., xi. 469.) It is essential also to use the 
same water over and over again, in order to avoid loss by the solution of the oil in 
the water. The product of good cloves is said to be about one-fifth or one-sixth of 
their weight. The oil was formerly brought from Holland or the Hast Indies; but, 
since the introduction of the Cayenne cloves into our markets, the reduced price 
and superior freshness of the drug have rendered the distillation of oil of cloves 
profitable in this country; and the best now sold is of domestic extraction. We 
have been informed that from seven to nine pounds of cloves yield to our distillers 
about one pound of the oil. 

Properties. Oil of cloves, when recently distilled, is very fluid, clear, and color- 
less, but becomes yellowish by exposure, and ultimately reddish brown. It has 
the odor of cloves, a hot, acrid, aromatic taste, and a slightly acid reaction. Its 
Sp. gr. is variously stated at from 1-034 to 1-061 ; the latter being given by Bonastre 
as the sp. gr. of the rectified oil. “Sp. gr. about 1-050. It is very soluble in alco- 
hol. With an equal volume of a concentrated solution of potassa it forms a semi- 
solid mass.” U.S. It is one of the least volatile of the essential oils, and requires 
for congelation a temperature from zero of Fahrenheit to —4°. It is completely 
soluble in alcohol, ether, and strong acetic acid. Nitric acid changes its color to a 
deep red, and converts it by the aid of heat into oxalic acid. The same change to 
red is produced by nitric acid on morphine, but in this case the red is followed by 
yellow, which does not happen with the oil of cloves. Besides, if to a solution of 
morphine with nitric acid a solution of chlorinated lime be added, and the mixture 
be exposed for some hours to the light, the solution of morphine will retain a straw 
color, while if oil of cloves be treated in the same manner the color disappears. 
(Haselden, B. and F. Med.- Chir. Rev., July, 1867, p. 265.) When long kept, the 
oil deposits a crystalline stearoptene. It is frequently adulterated with fixed oils, 
and sometimes with oil of pimento and with copaiba. When pure, it sinks in dis- 
tilled water. According to Hd. Sherer, these adulterations may sometimes be detected 
by attention to the specific gravity and the boiling point, pure oil of cloves varying 
in specific gravity from 1:03 to 1:06, and boiling at from 240° C. (464° F.) to 255° 
C. (491° F.). According to Zeller, its character of congealing entirely into a crys- 
talline mass with the alcoholic solution of potassa, losing at the same time its pecu- 
liar odor, affords a sufficient criterion of its purity. It appears to be indifferent in 
its effects on polarized light as regards rotatory power. (Buignet.) 

According to Ettling, the oil of cloves consists of two distinct oils, one lighter and 
the other heavier than water. They may be obtained separate by distilling the oil 
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from a solution of potassa. The lighter comes over, the heavier remains combined 
with the potassa, from which it may be separated by adding sulphuric acid, and 
again distilling. Light ol of cloves is colorless, has the sp. er. 0°918, and has the 
formula C,,H,,, being polymeric with pure oil of turpentine. It is said not to pos- 
sess active properties. (Kane.) Heavy oil of cloves is colorless at’ first, but darkens 
with age, has the odor and taste of cloves, is of the sp. gr. 1-079, boils at 243-3° Q, 
(470° F.), and forms soluble and crystallizable salts with the alkalies. It consists 
of a phenol-like compound, eugenol (eugenic acid), C,,H,,0,, which has been found 
capable of conversion into vanillin. Cloves also contain a neutral principle, caryo- 
phyllin, C,,H,,0, which when treated with nitric acid yields as product of oxidation 
caryophyllinic acid, C,,H,,0,. 

Medical Properties and Uses. The medical effects of the oil are similar to 
those of cloves, and it is used for the same purposes; but its most common employ- 
ment is as a corrigent of other medicines. It is a powerfully local narcotic, and is 
often introduced into the cavity of a carious aching tooth. The dose is from two 
to six drops (0°12 to 0-36 C.c.). 

Of. Prep. Confectio Scammonii, Br.; Pilula Colocynthidis Composita, Br. 


OLEUM CHENOPODII. U.S. Oil of Chenopodium. [Oil of Ameri- 
can Wormseed. | 
(O'LE-UM CHEN-0-PO'DI-I.) 

“ A volatile oil distilled from Chenopodium.” U. S. 

Essence de Chénopode anthelmintique, Fr.; Amerikanisches Wurmsamendl, G. 

This oil is peculiar to the United States. The best is prepared in the vicinity of 
Baltimore. (See page 401.) It is of a light yellow color when recently distilled, 
but becomes deeper yellow and even brownish by age. Its reaction is neutral. It 
has in a high degree the peculiar flavor of the plant. “Sp. gr. about 0°920, in- 
creasing by age.” U. S. When freshly prepared, it has the sp. gr. 0-908, which, 
according to Mr. 8.8. Garrigues, is increased by time to 0°960. A portion exam- 
ined by him, which was of a brownish yellow color, had the sp. gr. 0:959 at 61° F., 
boiled at 374° F., and was freely soluble in alcohol and ether. He found it to be com- 
posed of two distinct oils, separable by distillation: one of these has the formula 
C,,H,,. and reacts with hydrochloric acid in a manner analogous to oil of turpentine ; 
the other is heavier, and possesses the formula C,,H,,O. (A. J. P., xxvi. 405.) 
Wormseed oil is used as an anthelmintic, in the dose of from four to eight drops 
(0:24 to 0°5 C.c.) for a child, repeated morning and evening for three or four days, 
and then followed by a brisk cathartic. The case of a child, six years old, is re- 
corded in the Boston Med. and Surg. Journ. (xlv. 373), in which death is sup- 
posed to have resulted from the use of overdoses. 


OLEUM CINNAMOMI. U.S., Br. Oil of Cinnamon. 
(O'LE-UM CIN-NA-MO/MI ) 
A yolatile oil distilled from Cinnamon.” US. “The oil distilled from Cinna- 


mon Bark.” Br. 

Oleum Cinnamonii Zeylanici, P.G.; Oil of Ceylon Cinnamon, Z.; Essence de Cannelle, Huile de 
Cannelle, /r.; Zimmtil, Zeylonisches Zimmtél, G.; Olio di Cannella, /t.; Aceyte de Canela, Sp. 

There are two oils of cinnamon in commerce; one procured from the Ceylon cin- 
namon, the other from the Chinese cinnamon, and often distinguished by the name 
of oil of cassia. There is no essential difference in the two oils; and that of the 
Chinese cinnamon, as much the cheaper and more abundant of the two, will prob- 
ably continue to be generally employed, notwithstanding that the Ceylon product 
has the finer flavor.* 

Oil of cinnamon of Ceylon is prepared in that island from inferior kinds of cin» 
namon, of insufficient value to pay the export duty. The following account of the 


* Under the name of Essential Oil of Cinnamon Leaf, a viscid, brown, volatile oil of a clove-like 
odor is sometimes exported from Ceylon. Essential Oil of Cinnamon Root is a yellow liquid, - 
lighter than water, with a mixed odor of camphor and cinnamon, and a distinctly camphoraceous 
taste. 
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method of extraction is given by Marshall. The bark, having been coarsely pow- 
dered, is macerated for two days in sea-water, and then submitted to distillation. A 
light and a heavy oil come over with the water, the former of which separates in a 
few hours and swims upon the surface, the latter falls to the bottom of the receiver, 
and continues to be deposited for ten or twelve days. In future distillations, the 
saturated cinnamon water is employed with sea-water to macerate the cinnamon. 
Highty pounds of the freshly prepared bark yield about 2:5 ounces of the lighter 
oil, and 5-5 of the heavier. From the same quantity kept for several years in store, 
about half an ounce less of each oil is obtained. The two kinds are probably united 
in the oil of commerce. 

Recently prepared oil of Ceylon cinnamon is of a light yellow color, becoming 
deeper by age, and ultimately red. Pereira states that the London druggists re- 
distil the red oil, and thus obtain two pale yellow oils, one lighter and the other 
heavier than water, with a loss of about 10 per cent. in the process. The oil has 
the flavor of cinnamon, and when undiluted is excessively hot and pungent. It is 
said sometimes to have a peppery taste, ascribable to an admixture of the leaves 
with the bark in the preparation of the oil. Oz of Ceylon Cinnamon has “a 
slightly acid reaction. Sp. gr. about 1:040. It is readily soluble in aleohol. When 
cooled to —10° C. (14° F.), it remains clear, but at a lower temperature a solid 
portion separates from it. Oil of Chinese Cinnamon (Oil of Cassia) has the same 
properties, except that its sp. gr. is about 1:060, and its odor and taste are not quite 
so agreeable.” U.S. 

Chinese oil of cinnamon is imported from Canton and Singapore. It is pale yel- 
low, becoming red with age. Its flavor is similar to that of the Ceylon oil, though 
inferior; and it commands a much less price. Zeller states that it is heavier, less 
liquid, and sooner rendered turbid by cold, and that in the Ceylon oil iodine dissolves 
rapidly, with a considerable increase of heat, and the production of a tough residue, 
like extract, while in oil of cassia the reaction is slow, quiet, and with little heat, 
and the residue is soft or liquid. The following remarks apply to both. 

Alcohol completely dissolves oil of cinnamon ; and, as it does not rise in any con- 
siderable quantity at the boiling temperature of that liquid, it may be obtained by 
forming a tincture of cinnamon and distilling off the menstruum. When exposed 
to the air, it absorbs oxygen, and is slowly converted into cinnamic acid, two dis- 
tinct resins, and water. Of the two resins, one is soluble both in hot and in cold 
alcohol; the other readily in the former, but sparingly in the latter. Cinnamice acid, 
O,H,0,, is colorless, crystalline, sourish, volatilizable, slightly soluble in water, readily 
dissolved by alcohol, and convertible by nitric acid with heat into benzoic acid. It 
is sometimes seen in crystals in bottles of the oil which have been long kept. Like 
benzoic acid, it is said when swallowed to cause the elimination of hippuric acid 
by urine. (Journ. de Pharm., 3e sér., ili. 64.) It may be obtained by distilling 
the balsam of Tolu. Oil of cinnamon is almost wholly converted by nitric acid, 
slowly added, into a crystalline mass, thought to be a compound of the oil and 
acid. These several facts are explained when it is found that, with the exception 
of quite small quantities of hydrocarbons, oil of cinnamon consists of cinnamic alde- 
hyd, C,H,O, which, by moderate oxidation, yields the corresponding cinnamic acid, 
C,H,O,, but by more energetic oxidation yields benzoic acid, C,H,O,. The oil has 
been produced artificially by Strecker from styrone, a derivative trom styrax. (See 
Styraz.) 

Oil of cinnamon is said to be frequently adulterated with oil of cloves, which, 
according to Ulex, cannot be detected by the smell or taste. Thus sophisticated, it 
is stated, on the same authority, to evolve a very acrid vapor when a drop is heated 
on a watch-glass, to swell up and evolve red vapors if treated with fuming nitric 
acid, to remain liquid with concentrated caustic potassa, and to assume an indigo- 
blue color when ferrous chloride is added to its alcoholic solution; none of which 
reactions occur when the oil is pure. (Archiv der Pharm., Jan. 7, 1853.) It is 
said also to be frequently adulterated with alcohol and fixed oil, the mode of detect- 
ing which is given on page 984. 

Medical Properties and Uses, This oil has the cordial and carminative proper- 
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ties of cinnamon, without its astringency, and is much employed as an adjuvant to 
other medicines, the taste of which it corrects or conceals, while it conciliates the 
stomach. Asa powerful local stimulant, it is sometimes prescribed in gastrodynia, 
flatulent colic, and languor from gastric debility. The dose is one to three drops 
(0-06 to 0:18 C.c.), and may be administered in the form of emulsion. Mitscherlich 
found six drachms to kill a moderate-sized dog in five hours, and two drachms in 
forty hours. Inflammation and corrosion of the gastro-intestinal mucous membrane 
were observed after death. : 
Of. Prep. Aqua Cinnamomi, U.S; Spiritus Cinnamomni, JU. 8. 


OLEUM COPAIBZ. U.S., Br. Oil of Copaiba. 
(O'LE-UM CQ-PA'I-BZ.) 
«A volatile oil distilled from Copaiba.” U.S. “ The Oil distilled from copaiva.” 
Br. 


QOleum Balsami Copaive; Essence de Copahu, F’.; Copaibadl, G. 

The oil constitutes from one-third to one-half or more of the copaiba. From one 
specimen of recent copaiba as much as 80 per cent. has been obtained. (A. J. P,, 
xxii. 289.) It is prepared largely in Philadelphia by the application of steam heat. 
As it first comes over it is colorless, but the later product is of a fine greenish hue. 
By redistillation it may be rendered wholly colorless. It has the odor and taste of 
copaiba, a neutral reaction, boils at about 470° (Christison), solidifies, partly crys- 
talline, at —15° F. (Gmelin), is soluble in ether and in an equal weight of alcohol, 
absorbs hydrochloric acid gas and forms with it crystals of artificial camphor, and 
when pure consists exclusively of a hydrocarbon, C,,H,,, isomeric with pure oil of 
turpentine. Sp. gr. about 0-890, U.S. From its want of oxygen, it answers even 
better than naphtha for preserving potassium, a fact first observed by Mr. Durand, 
of Philadelphia. It dissolves sulphur and phosphorus. (Gmelin’s Handbook, xiv. 
288. 

2 effects on the system are those of copaiba. From the experiments of C. 
Mitscherlich, it is one of the least injurious of the volatile oils to the animal system ; 
six drachms of it having been introduced into the stomach of a rabbit without caus- 
ing death, It has been used with success in ascites. (London Lancet, Dec. 1870, p. 
852.) Externally it produces much less irritation than oil of turpentine. It may 
be used for the same purposes as copaiba, in the dose of ten to fifteen drops (0-6~ 
0-9 C.c.), given in emulsion, or simply dropped on sugar. 


OLEUM CORIANDRI. U.S., Br. Oil of Coriander. 
(O'LE-UM CO-RI-AN’DRI,) 

“ A volatile oil distilled from Coriander.” U.S. “The Oil distilled in Britain 
from coriander fruit.” Br. 

Essence de Coriandre, F'r.; Korianderdl, @. ; 

This is obtained by distillation with water from the bruised seeds in the manner 
directed in the U. S. Pharm. 1870 for the other volatile oils. Forty-two grains 
of it are stated by Zeller to be derived from a pound of the fruit. It is pale yellow 
and colorless, and has the characteristic smell and taste of coriander, and a neutral 
reaction. Its sp. gr. is from 0-859 to 0-871 (0-870, U.S.), and its boiling point 
302° F. It is an oxygenated oil, consisting chiefly of a compound, C,,H,,0, from 
which, however, a molecule of water, H,O, can be withdrawn by distillation over 
phosphoric oxide, leaving a hydrocarbon, C,,H,,. Oud of coriander 1s extensively 
adulterated with colorless rectified oil of orange, which can be detected by its insolu- 
bility in 90 per cent. alcohol, in which pure coriander oil dissolves in every propor- 
tion ; equal parts of oil of orange and 90 per cent. alcohol make a turbid mixture. 
(A. J. P., Sept. 1878.) Oil of coriander has the medical properties of the fruit, 
and, like the aromatic oils generally, may be used to cover the taste or correct the 
nauseating or griping properties of other medicines. It has the great advantage of 
being more stable and retaining its agreeable odor longer than any other oil of its 
class. 

Off. Prep. Syrupus Senne, Br. 
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OLEUM CUBEB. U.S., Br. Oilof Cubeb. Oil of Cubebs. 


(O'LE-UM CU-BE/B&.) 


‘CA volatile oil distilled from Cubeb.” U.S. “The Oil distilled in Britain from 
cubebs.” Br. 

Oleum Cubebarum; Essence de Cubébes, Fr.; Kubebendl, @. 

The oil is obtained from cubebs by grinding them, and then distilling with water. 
From ten pounds Schénwald procured eleven ounces of oil; and this result very 
nearly coincides with the experiments of Christison, who obtained 7 per cent. When 
recently distilled from the fruit, the oil is somewhat greenish, becoming yellowish 
by age; but when carefully redistilled it is colorless. It has the smell of cubebs, 
and a warm, aromatic, camphorous taste, and a neutral reaction ; is of a consistence 
approaching that of almond oil; is lighter than water, having the sp. gr. 0-920; 
and, when exposed to the air, is said to thicken without losing its odor. It is sol- 
uble in an equal weight of alcohol. The oil contains a small amount of a hydro- 
carbon, C,,H,,, boiling at 158°-163° C., and two oils of the formula C,,H,,, boiling 
at 262°-265° C., one of which unites with HCl, while the other does not. Upon 
standing, it sometimes deposits rhomboidal prismatic crystals of a stearoptene. 
This camphor of cubebs has the formula C,,H,,-++- 2H,O, is fusible at 67° to 68° 
C., and volatilizes without change at 148° to 150° C. According to Schmidt, it 
does not pre-exist in the cubebs, but is formed by the prolonged action of the air. 
(Journ. de Pharm., Juin, 1875.) The oil has the aromatic properties of cubebs ; 
but it is probably not the sole active ingredient, as it is much less pungent than 
the fluid extract or oleoresin. It may, however, often be advantageously substi- 
tuted for the powder, in the commencing dose of ten or twelve drops (0°6 or 0:72 C.c.), 
to be gradually increased until its effects are obtained, or until it proves offensive to 
the stomach. It may be given suspended in water by means of sugar, or in the 
form of emulsion, or enclosed in capsules of gelatin. 


OLEUM ERIGERONTIS. U.S. Oil of EHrigeron. [Oil of F'leabane. | 
(0'LE-UM E-RIG-E-RON’TIS.) 


“A volatile oil distilled from the fresh, flowering herb of Erigeron canadense. 
Linné. (Nat. Ord. Composite.)” U.S. 

Oleum Erigerontis Canadensis, U.S. 1870; Oil of Canada Fleabane. 

The oil of fleabane is limpid, of a light straw color, a peculiar aromatic persistent 
odor, and a mild characteristic taste. By exposure, it becomes darker and thicker. 
Its reaction is neutral. Its sp. gr., according to Prof. Procter, is 0:845 (0°850 
U. S.). It probably consists of two distinct oils, as it begins to boil at 154:4° C. 
(310° F.); and its temperature continues to rise to 185° C. (865° F.). When 
distilled without water, it comes over colorless, and a little resinous matter is left 
behind, probably resulting from the oxidation of one or both of the constituent 
oils. It is readily soluble in alcohol. It consists of carbon, hydrogen, and oxygen. 
It is slowly reddened by potassa, combines with iodine without explosion, is in- 
stantly decomposed by sulphuric acid, and is acted on by strong nitric acid, slowly 
at ordinary temperatures, but with heat explosively. (Procter, A. J. P., xxvi. 502.) 

It was first brought into notice by the so-called eclectic physicians, who use it in 
diarrhoea, dysentery, and the hemorrhages; and certainly it is a very valuable rem- 
edy in hemoptysis when there is no fever or other marked evidence of constitutional 
irritation. As long ago as 1854 it was commended highly by Dr. E. Wilson in 
uterine hemorrhage, while Dr. J. W. Moorman speaks of it most highly in all forms 
of hemorrhage, in diarrhoea of debility, in dysentery after sufficient evacuation 
of the stomach and bowels, and especially in hemorrhage from the bowels during 
typhoid fever. (Am. Journ. of Med. Sci., Oct. 1865, p. 396.) It probably acts 
very much like the oil of turpentine as a hemostatic, but is much less irritant 
and stimulating. For ordinary purposes the dose is from ten minims to half a 
fluidrachm (0°6 to 0:18 C.c.), which should be repeated every hour or two. 
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OLEUM EUCALYPTI. U.8. Oil of Eucalyptus. 


(O'LE-UM EU-CA-LYP!/TI—yi-ka-lip'ti. ) 

“ A volatile oil distilled from the fresh leaves of Eucalyptus globulus or Kucalyp- 
tus amygdalina, Labillardiére, and some other species of Eucalyptus. (Nat. Ord. 
Myrtacez.)” U.S. 

Essence d’Eucalyptus, Fr.; Eucalyptusél, G. 

This new officinal is imported from Australia, and is in commerce of several 
qualities. It is officinally described as “a colorless or very pale yellowish liquid, 
having a characteristic, aromatic odor; a pungent, spicy and cooling taste, and a 
neutral reaction. Sp. gr. about 0-900. It is soluble in an equal weight of alcohol.” 
U.S. For an account of its chemical and medical properties, see Hucalyptus (page 
966). It is the only form in which the drug should be exhibited. The dose is 
from ten to fifteen minims (0-6-0:9 C.c.). On account of the extreme unpleasant- 
ness of its taste, it is best to administer it in capsules. 


OLEUM FCENICULI. U.S. Oil of Fennel. 
(O'LE-UM F@-NIC'U-LL) 

Essence de Fenouil, Fr.; Fencheldl, G. 

Fennel seeds yield about 2:5 per cent., or, according to Zeller, from 3:4 to 3:8 
per cent., of oil. That used in this country isimported. It is colorless or yellowish, 
with a neutral reaction, and the odor and taste of the seeds. Its sp. gr. is 0-984 to 
0-997 (0:960, U.S.). ‘“ Between 5° and 10° C. (41° and 50° F.) it solidifies to a 
crystalline mass, which does not resume fluidity until the temperature rises to about 
17° ©. (62°6° F.). It is soluble in an equal weight of alcohol.” U. S. It congeals 
below 50° I. into a crystalline mass, separable by pressure into a solid and a liquid 
oil (stearoptene and eleoptene) ; the former heavier than water, and less volatile than 
the latter, which rises first when the oil is distilled. Its composition is almost iden- 
tical with that of oil of anise, containing as it does the liquid and the solid modifi- 
cations of anethol, C,,H,,O, together with small quantities of a hydrocarbon, C,,H,,. 
As found in the shops, therefore, the oil of fennel is not uniform; and a specimen 
examined by Dr. Montgomery did not congeal at 22° F. (See Oleum Anisi.) It 
is slightly dextrogyrate. The dose is from five to fifteen drops (0-3 to 0-9 C.c.). 

Of. Prep. Aqua Feeniculi, U. S.; Spiritus Juniperi Compositus, U. S. 


OLEUM GAULTHERLE. U.S. Oil of Gaultheria. [Oil of © 
Wintergreen. | 
(O'LE-UM GAUL-THE’RI-Z.) 

Oil of Teaberry, Oil of Partridge-berry. 

This oil is a product of the United States, and is prepared largely in New Jersey. 
The whole plant is usually employed. It has been obtained by Prof. Procter from 
the sweet birch (see Betula Lenta, Part IL.), and has been supposed to exist also 
in the root of Polygala paucifolia, and in the roots and stems of Spirea ulmaria, 
Spirea lobata, and Gaultheria hispidula, which have its peculiar flavor. Dr. T. EK. 
De Vrij found it in considerable proportion in the leaves of Gaultheria leucocarpa 
and G. punctata, plants which are abundant in the volcanic regions of Java ; asso- 
ciated with it was kinic acid. H. Kohleralso investigated these oils, and found them 
to correspond to the oil from Gaultheria procumbens (A.J. P., 1879, p. 189). 

Oil of partridge-berry when freshly distilled is nearly colorless, but as found in 
commerce has a brownish yellow or reddish color. It is of a sweetish, slightly 
pungent, peculiar taste, a very agreeable characteristic odor, and a slightly acid 
reaction. It is the heaviest of the known essential oils, having the sp. gr. 1:173 
(1:18° F., U. S.). Its boiling point is 412° F. (A. J. P., iii. 199, and xiv. 213.) 
It is stated to have been largely adulterated with chloroform. This and other 
impurities are to be detected by a comparison of the specific gravities and boiling 
points, or by fractional distillation. ‘It is readily soluble in alcohol. When heated 
to about 80° C. (176° F.) the Oil should not yield a colorless distillate having the 
characteristics of chloroform or of alcohol (A. J. P., 1873, p. 521). On mixing 
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5 drops of the Oil with 5 drops of nitric acid, the mixture should not acquire a 
deep red color, and should not solidify to a dark red, resinous mass (abs. of oil of 
sassafras).’’ U.S. . Another distinguishing property is that in watery. solution it 
gives a purple color with ferric salts. Oil of sassafras may be detected by the sepa- 
ration of a deep red resinous mass on treatment with nitric acid in the cold. 
Prof. Procter proved that oil of gaultheria has acid properties, and contains salicylic 
acid. (See Salix.) M. Cahours has confirmed this, and shown that one-tenth of 
the oil consists of a peculiar hydrocarbon, which he called gaultherilene, and the re- 
maining nine-tenths of salicylate of methyl, or methylsalicylic acid, CH,.C,H,0, : 
a product having the properties of the latter compound was obtained by distilling a 
mixture of pyroxylic spirit, salicylic acid, and sulphuric acid. (bid, xiv. 211, and 
xv. 241.) Methylsalicylic acid forms with bases crystalline salts, which are resolved 
by heat into salicylic acid and wood spirit. Dr. T. J. Gallaher, of Pittsburg, Pa., 
records the case of a boy, nine years old, who took about half an ounce of this oil, 
with the effect of producing severe vomiting, purging, epigastric pain, hot skin, fre- 
quent pulse, slow and labored respiration, dulness of hearing, and, notwithstanding 
excessive gastric irritability, an uncontrollable desire for food, from all of which 
he finally recovered. (Med. Examiner, N.S., vili. 347.) Oil of gaultheria is used 
chiefly on account of its pleasant flavor. 

Off. Prep. Spiritus Gaultheriz, U. S.; Syrupus Sarsaparillee Compositus, U. S.; 
Trochisci Morphize et Ipecacuanhee, U. S. 


OLEUM GOSSYPII SEMINIS. U.S. Cotton-Seed Oil. 
(O'LE-UM GOS-SYP'I-I SEM’I-NIS.) 

“A fixed oil expressed from the seed of Gossypium herbaceum, Linné, and of 
other species of Gossypium (Nat. Ord. Malvaceze), and subsequently purified.” U.S. 

This new officinal fixed oil has no other medical properties than those of a bland 
neutral oil, and has been introduced especially on account of its use in the officinal 
liniments of ammonia, lime, camphor, and subacetate of lead. It is stated that 
there are at present more than forty mills in this country employed exclusively in 
the manufacture of this oil from cotton-seed, consuming 410,000 tons of seed. The 
oil-cake is largely exported to England, where it is used as food for cattle, and the 
oil to France, Italy, and other olive-growing countries of Europe, whence much of 
it returns to us mixed with olive oil. Thus, of the oil exported from New Orleans 
in 1880, 88 per cent. was on orders from the Mediterranean ports. The quantity 
of oil exported in 1880 was 6,967,796 gallons; in 1881, 3,190,836 gallons. The 
entire product of the country is now about 15,000,000 gallons. (Oi and Drug 
News, May 17, 1881.) , 

This oil is obtained by expression from the seeds previously deprived of their 
shells. In this state, they yield two gallons of oilto the bushel. As first obtained, 
it is thick and turbid, but deposits a portion of its impurities on standing. Besides 
this crude oil,’there are three varieties in commerce, more or less purified, recog- 
nized as the clarified, the refined, and the winter-bleached. The last mentioned is 
of a pale straw color, a mild peculiar odor, and a bland sweetish taste, not unlike 
that of almond oil. The oil is used in the preparation of woollen cloth and morocco 
leather, and for oiling machinery. It has been found to be an excellent substitute 
for almond and olive oil in most pharmaceutical preparations in which they are em- 
ployed ; but it does not answer well in the formation of Jead plaster. Citrine ointment 
carefully prepared with it, too great heat being avoided, retains long a rich orange 
color and proper unctuous consistence. It is officinally described as “a bright, 
pale yellow, oily liquid, odorless, having a bland, nut-like taste, and a neutral reaction. 
Sp. gr. 0:920 to 0:930. It is only slightly soluble in alcohol, but readily so in ether. 
When cooled to near 2° C. (35°6° F.), it begins to congeal. Concentrated sulphuric 
acid instantly renders it dark reddish brown.” U.S. It is dissolved in all propor- 
tions by chloroform. By sulphuric acid it is made deep red, almost brown ; but it 
is not obviously affected by nitric or hydrochloric acid. (4. J. P., 1861, p. 208.) 

Cotton-seed oil has been examined by Dr. A. Adriani (Chem. News, Jan. 7, 





, 
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1865, p. 5). The following are among the more important statements contained in 
Dr. Adriani’s paper. The product of the expressed seeds is from 15 to 18 per cent. 
In its impure state it is dark reddish brown, not quite clear, and contaminated with 
mucilage and albumen. In this state, its sp. gr. varies from 0-930 to 0-932, which 
is increased, by washing with boiling water, to 0-934. The latter sp. gr. is very 
nearly that of linseed oil, which this oil also closely resembles in taste and odor and 
in its drying property. The color is not essential to the oil, being dependent on the 
oxidation of a peculiar substance contained in the seeds. 

The oil is clarified by first boiling it with water to separate the mucilage, and 
then heating it with a weak solution of caustic potassa, by which the coloring matter 
is removed. As this oil is said to be much used in England for adulterating olive 
oil, atest to distinguish it is very desirable; and, according to Mr. R. Reynolds, 
nitrate of mercury will answer the purpose. Of this a test-solution may be made 
by dissolving, without heat, 6 parts of mercury in 7:5 parts of nitric acid of 1-36. 
This salt has the effect, when mixed with olive oil, of entirely solidifying and harden- 
ing it upon standing; while under the same circumstances the cotton-seed oil re- 
mains fluid. If the two oils are mixed, an intermediate effect is produced ; the oil, 
though possibly solidified, remaining soft and pasty, and not becoming hard like 
pure olive oil. (P. J. Tr., 2d ser., vii. 226.) 

Of. Prep. Linimentum Ammonie, U. S.; Linimentum Calcis, U. §.; Linimen- 
tum Camphore, U. S.; Linimentum Plumbi Subacetatis, UJ. S. 


OLEUM HEDEOMZE. U.S. Oilof Hedeoma. Oil of Pennyroyal. 
(O'/LE-UM HED-E-0'M2.) 


This, though analogous in properties to the oil of European pennyroyal, is derived 
from a distinct plant (Hedeoma pulegioides) peculiar to North America. It has a 
light yellow color, with the odor and taste of the herb, and a neutral reaction. Its 
sp. gr. is 0-948 (0°940, U.S.). It is readily soluble in alcohol. It may be used as 
a remedy in flatulent colic and sick stomach, to correct the operation of nauseating 
or griping medicines. It is also much employed as a domestic remedy in amenor- 
rhea. ‘The dose is from two to ten drops (0:12 to 0°6 C.c.). 


OLEUM JUNIPERI. U.S.,, Br. Oil of Juniper. 
(O'LE-UM JU-NIP!E-RI.) 

« A volatile oil distilled from Juniper.” U.S. 

Oleum Fructus (vel Baccw) Juniperi; Essence de Geniévre, Fr.; Wachholderbeersl, G. 

The proportion of oil which juniper berries afford is stated very differently by 
different authors. Trommsdorff obtained 1 per cent. The highest quantity given 
in the table of Recluz is 2:34, the lowest 0:31 per cent. Zeller gives as the product 
of the fresh ripe fruit 1-3 per cent., of that a year old 0-86 per cent. ( Centralb., 
Mirz, 1855, p. 207.) The berries are most productive when bruised. The oil of 
juniper consumed in this country is brought from Europe, and is believed to be 
procured chiefly from the tops of the plant, being sold for a price which is altogether 
incompatible with the idea that it is prepared from the fruit alone. It is colorless, 
or of a light greenish yellow, with terebinthinate odor, and hot acrid taste. Oil of 
juniper has a neutral reaction, a sp. gr. from 0-879 to 0-911 (about 0870, U.S.), and 
is moderately laevogyrate. (Buignet.) ‘It is soluble in about 12 parts of alcohol to 
a turbid liquid.” U.S. According to Blanchet, it contains two isomeric oils, of which 
one is colorless, and the other colored and less volatile. It is, when pure, a mixture 
of hydrocarbons isomeric with oil of turpentine (C,,H,,); but it does not form a 
solid compound with hydrochloric acid. (Journ. de Pharm., xxvi. 80.) Oil of tur- 
pentine is often fraudulently added, but may be detected by the specific gravity of the 
mixture, which is considerably less than that of the unadulterated oil of juniper. An 
empyreumatic oil obtained by destructively distilling the wood is known in com- 
merce as ot/ of cade. (See Oleum Picis Liquide.) 

The oil is stimulant, carminative, and diuretic, and is very useful in combination 
with other remedies in debilitated dropsical cases. To it Holland gin owes its 
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peculiar flavor and diuretic power. Sir James Simpson, of Edinburgh, considered 
it an efficient diuretic when administered through the lungs. A teaspoonful of the 
oil is put into a vessel of hot water, and the patient directed to inhale the vapors. 
(Bost. Med. and Surg. Journ., March 12, 1868, p. 96.) The dose is from five to 
fifteen drops (0:3 to 0:9 C.c.), and may be considerably increased. , 

Of. Prep. Spiritus Juniperi, U. S., Br.; Spiritus Juniperi Compositus, UW. S. 


OLEUM LAVANDULZE. U.8., Br. Oil of Lavender. 
(O/LE-UM LA-VAN’DU-LZ.) 

“ A volatile oil distilled from the flowering tops or the whole herb of Lavandula 
vera. De Candolle. (Nat. Ord. Labiate.)” U.S. “The Oil distilled in Britain 
from the flowers of Lavandula vera.” Br. 

Essence de Lavande, /.; Lavandeldl, G. 

This oil is usually distilled from the flowers and flower-stems conjointly, though 
of finer quality when obtained from the former exclusively. Dried lavender flowers 
are said to yield from 1 to 1:5 per cent. of oil. According to Zeller, the fresh flowers 
yield 1-03, the dried 4°3, the whole fresh herb in flower 0-76 per cent. It is stated 
that the lavender produced by an acre of ground under cultivation will yield from 
10 to 12 pounds of the oil. (P. J. Tr., 1864, p. 257.) The oil is very fluid, of a 
lemon-yellow color, with the fragrance of the flowers, and an aromatic, burning taste. 
That met with in commerce has the sp. gr. 0898 at 68° F., which is reduced to 
0-877 by rectification (Berzelius), or 0°886 (Buignet). It is levogyrate. Accord: 
ing to Brande, the sp. gr. of the oil obtained from. the whole herb is 09206. Al- 
cohol of 0°830 dissolves oil of lavender in all proportions; that of 0-877, only 42 
per cent. (Berzelius.) ‘‘ It has a neutral reaction while fresh, and a sp. gr. of about 
0-890. It is readily soluble in alcohol, and in acetic acid of 90 or more per cent.” 
U.S. Proust states that when allowed to stand in imperfectly-stopped bottles it 
lets fall a crystalline deposit, which often amounts to one-fourth of its weight. This 
has been found by M. Dumas to have the same point of volatilization and the same 
composition as true camphor, but to differ in the total want of rotatory power. It 
is said that the portion of oil first distilled is most fragrant, and is often kept sepa- 
rate, and sold at a higher price. According to M. Lallemand, oil of lavender con- 
sists chiefly of an oil, C,,H,,, isomeric with oil of turpentine, but contains acetic acid 
in combination, probably in the state of amylacetic ether. (Journ. de Pharm., Avril, 
1860, p. 290.) It is used chiefly as a perfume, though possessed of carminative and 
stimulant properties, and sometimes useful in cases of nervous languor and headache. 
The dose is from one to five drops (0:06 to 0:3 C.c.). 

Oil of Spike is procured from the broad-leaved variety of lavender which grows 
wild in Europe, the Lavandula Spica of De Candolle. Its odor is less fragrant 
than that of common oil of lavender, and is somewhat analogous to that of oil of 
turpentine, with which it is said to be often adulterated. It is used by artists in 
the preparation of varnishes. 

Off. Prep. Linimentum Camphorz Compositum, Br.; Spiritus Ammonize Aro- 
maticus, U. S.; Spiritus Lavandule ; Tinctura Lavandulze Composita, UZ. S., Br. 


OLEUM LAVANDULZAE FLORUM. U.S. Oil of Lavender Flowers. 
(O'LE-GM LA-VAN/DU-L& FLO/RUM.) 

“A volatile oil distilled from fresh Lavender.” U.S. 

This superior kind of oil of lavender has been introduced into the Pharmacopceta 
because it was desirable that an inferior sort should not be used in the simple spirit 
of lavender or in officinal cologne water. In our opinion it would have been better to 
have made this the only officinal kind of oil of lavender, for it is equally important 
to have the oil of the best quality for use in the compound tincture. The properties 
of the oil are noticed in the preceding article. It is officinally described as “a 
colorless or yellowish liquid, having the fragrant odor of lavender flowers, a pungent 
and bitterish taste, and a neutral reaction while fresh. Sp. gr. about 0-890. It is 
readily soluble in alcohol and in acetic acid of 90 or more per cent. When heated 


PART I. Oleum Lavandule Florum.—Oleum Limonis. 1015 


to about 80° C. (176° F.), it should not yield a colorless distillate having the char- 
acteristics of alcohol.” US. | 
Of. Prep. Spiritus Lavandule ; Spiritus Odoratus, U.S. 


OLEUM LIMONIS. U.S., Br. Oil of Lemon. 
(0'LE-UM LI-MO/NIs.) 

“ A volatile oil, extracted by mechanical means from fresh Lemon Peel.” WU. 8. 
“The oil expressed or distilled from fresh lemon-peel. Imported chiefly from 
Siey.. DY. 

Oleum Citri, P.G.; Huile de Cédrat, Essence de Citron, Huile de Citron, F.; Citronenil, G.; 
Olio di Limone, /t.; Aceyte de Limon, Sp 

The exterior rind of the lemon abounds in a volatile oil, which, being contained 
in distinct cells, may be separated by simple expression. The rind is first grated — 
from the fruit, and then submitted to pressure in a bag of fine cloth. The oil thus 
obtained is allowed to stand till it becomes clear, when it is decanted, and kept in 
stopped bottles. By a similar process, the oil called by the French huile de cédrat 
is procured from the citron. (See Olewm Bergamii and Limonis.) These oils may 
also be obtained by distillation ; but thus procured, though clearer, and, in conse- 
quence of the absence of mucilage, less liable to change on keeping, they have less 
of the peculiar flavor of the fruit ; and the mode by expression is generally preferred. 
A third method of separating the oil, used in Calabria and Sicily, is to put the grated 
rind into hot water and skim off the oil as it rises to the surface. (A. J. P., 1868, 
p- 27.) The method employed to obtain the finest oil is, however, that known 
as the écuelle process. The écuelle is an instrument usually made of tinned copper, 
bowl-shaped, and armed with concentric rows of short spikes. Attached to the bot- 
tom of the bowl is a hollow handle, closed at the bottom. This acts as a reservoir 
for the oil as the fruit is rubbed by the workmen over the sharp teeth. The oils 
are brought originally from Italy, Portugal, or the south of France. 

The oil of lemons and oranges, as well as those of the other Aurantiaceze, will keep 
indefinitely upon admixture with a small proportion of alcohol, say one ounce to a 
pound of the oil. When wanted for use, a quantity of water equal to that of alcohol, 
added to the mixture, will unite with the alcohol, and subside, leaving the oil free 
of the alcohol for all practical purposes. (Carl Frith, A. J. P., 1871, p. 201.) 

Properties. Oil of lemon is a very volatile liquid, having the odor of the fruit, 
a warm, pungent, aromatic taste, and a neutral reaction. As commonly procured, 
it is yellow, and has the sp. gr. 0°8517 (0°85, U. S.); but by distillation it is ren. 
dered colorless, and, if three-fifths only are distilled, its sp. gr. is reduced to 0-847 
at 71° F. It is soluble in 2 parts of alcohol and in all proportions in anhydrous 
alcohol or disulphide of carbon. In its ordinary state it contains oxygen, but when 
purified by distillation in vacuo, at a low temperature, it consists exclusively of car- 
bon and hydrogen, in the same proportion as in pure oil of turpentine, or camphene, 
its formula being C,,H,,. In this state it is capable of absorbing almost half its 
weight of hydrochloric acid gas, by which it is converted into a crystalline substance, 
C,,H,, + 2HCl, and a yellow, oily, fuming liquid. The crystalline substance is anal- 
ogous to artificial camphor, produced by the action of hydrochloric acid upon oil 
of turpentine, and is a compound of the oil and the acid. The oil of lemon is said to 
consist of two isomeric oils. Dr. W. A. Tilden made a chemical examination of this 
oilin 1879. The specimens of oil which he examined had a sp. gr. of *852 at 20° C. 
(68° F.); the first rough distillates, after being heated with metallic sodium, gave a 
distillate boiling under 179° C. (354:2° F.). The following substances were recog- 
nized. 1. A turpentine, C,,H,,, agreeing in general properties with derebenthene. 
2. A terpene, C,,H,,, for which the name citrene may be retained, and which con- 
stitutes at least 70 per cent. of the crude oil; this terpene differs but slightly from 
the corresponding terpene of orange as to odor, and it boils at the same temperature, 
176° ©. (348°8° F.) ; but it is distinguished by the formation of terpene hydrate 
when treated with nitric acid and alcohol, whereas hesperidene yields no terpene 
(hydrate?) ; citrene treated with strong sulphuric acid yields an inactive hydro- 

carbon, boiling at about 176° C. (848°8° F.), whilst hesperidene yields viscid prod- 
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ucts, distilling above 240° C. (464° F.). 3. Cymene, about 6 per cent. 4. Dis- 
tillates c and d consist chiefly of an oxidized compound, C,,H,,O, boiling above 
200° C. (392° F.), resembling terpinol, except that it is dextrogyrate. 5. The 
viscid residue consists of polymeric hydrocarbons (C,,H,,),, and also of a compound 
ether, C,,H,,(C,H,0)O, which is decomposed by heat into C,,H,, and acetic acid. 
(Journ. Chem. Soc., 1879, p. 386.) 

“ By keeping, the Oil becomes thicker and acquires a disagreeable, terebinthinate 
taste, which may be prevented by mixing it, while fresh, with 5 per cent. of alcohol, 
and decanting the Oil after it has become clear from the sediment.” U.S. It is often 
adulterated by the fixed oils and by alcohol; but in this country the most frequent 
sophistication is with oil of turpentine, which is difficult of detection from its similar 
composition and specific gravity. Perhaps the best test of the presence of this oil 
is the terebinthinate smell produced when the adulterated oil is evaporated from 
heated paper. Oil of lemon procured by expression is apt to let fall a deposit, 
and to undergo chemical change. Mr. J. S. Cobb has found no method so effectual 
to obviate this result, and at the same time to retain unimpaired the flavor of the 
oil, as to shake it with a little boiling water, and allow the mixture to stand. A 
mucilaginous matter separates, and’ floats on the surface of the water, from which 
the purified oil may be decanted. (Annals of Pharm., 11. 86.) 

Medical Properties and Uses. Oil of lemon has the stimulant properties of 
the aromatics, but is used chiefly to impart flavor to other medicines. 

Off. Prep. Linimentum Potassii Iodidi cum Sapone, Sr.; Spiritus Ammonize 
Aromaticus ; Syrupus Limonis, U.S.; Syrupus Acidi Citrici, 7S.; Spiritus’ Limonis ; 
Spiritus Odoratus, U.S. 


OLEUM LINI. U.S, Br. Oil of Flaxseed. [Linseed Oil. | 
(0'LE-UM LI’NI.) 


“A fixed oil expressed from Flaxseed without the use of heat.” U.S. “The 
oil expressed without heat from linseed.” Lr. 

Huile de Lin, Fr.; Leinél, Leinsamenél, G.; Olio di Lino, Jt.; Aceyte de Linaza, Sp. 

This oil is obtained by expression from the seeds of Linum usttatissimum, or 
common flax, which, according to M. Berjot, contain 34 per cent. (Journ. de 
Pharm., Avril, 1863, p. 277.) In its preparation on a large scale, the seeds are 
usually roasted before being pressed, in order to destroy the gummy matter con- 
tained in their coating. The oil is thus obtained more free from mucilage, but 
more highly colored and acrid, than when procured by cold expression. For medi- 
cal use, therefore, it should be prepared without heat; and, as it is apt to become 
rancid quickly on exposure, it should be used as soon after expression as possible. It 
may, however, be rendered sweet again by agitation with warm water, rest, and de- 
cantation. It is said to be obtained purer and in larger proportion by treating the 
crushed seeds with bisulphide of carbon, than by expression. (See A. J. P., xxvi. 
265.) Flaxseed oil has a yellowish brown color,* a disagreeable odor, a bland but 
nauseous taste, and a neutral reaction; is of the sp. gr. 0-932 (about 0:936, U.S.); 
boils at 600° F'.; does not congeal at zero; dissolves in forty parts of cold and five 
of boiling alcohol, and in one part and a half of ether. “It is soluble in 5 parts of 
absolute alcohol and in 1:5 parts of ether. It does not congeal above —20° C. 
(—4° F.).” U.S. It has the property of drying or becoming solid on exposure to 
the air, acquiring during the process a strong odor and taste. The drying property 
resides in a constituent which, to distinguish it from the olein of the non-drying 
oils, is named Jinolein, and is the glyceride of Zinoleic acid, C,,H,,0, Its acrimony 


* The following method of bleaching flaxseed, rapeseed, and poppyseed oils is recommended by 
C. Puscher. He mixes 100 kilogrammes of the oil with 2 kilogrammes of a mixture of equal 
weights of sulphuric acid and alcohol of 96 per cent. The sulphuric acid mixes uniformly with 
the oil; the mixture soon assumes a green turbidness, which afterwards becomes black; and in 24 
or 48 hours the liquid becomes clear by the deposition of a black sediment. It is necessary to 
wash the oil with hot water, to separate the little remaining acid. Linseed oil in bulk shows 
merely a yellowish tint; the other oils mentioned become quite colorless. (A, J. P., 1873, p. 110.) 
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is owing to the presence of a small proportion of an acrid oleoresin. From its dry- 
ing property, it is useful in painting, and in making printers’ ink. 

It is said that cod-liver oil has recently been used for the adulteration of the oil of 
flaxseed, especially where the latter is intended for preparing printers’ ink, Mr. 
Aug. Morell detects the adulteration in the following method. Take 10 parts by 
weight of the suspected oil, mix it in a small cylindrical glass tube with 3 parts of 
crude nitric acid, agitate the mixture well, and allow it to rest. If cod-liver oil is 
present, the oily layer at top assumes a dark brown to blackish brown color, while 
the acid at bottom varies from bright orange to orange or dark yellow. So little as 
3 per cent. of cod-liver oil may thus be detected. If the flaxseed oil is pure, it be- 
comes, during the agitation, first sea-green, and afterwards dirty greenish yellow, the 
acid being bright yellow. (P. J. Tr., Nov. 1873, p. 384.) 

Medical Properties and Uses. ‘The oil is laxative in the dose of a fluidounce 
(30 C.c.), but, on account of its disagreeable taste, is seldom given internally. It 
has, however, been highly recommended as a cure for piles, in the dose of two ounces 
(60 C.c.) of the fresh oil morning and evening. It is sometimes added to purgative 
enemata; but its most common application is externally to burns, usually in combi- 
nation with lime-water.* 


Off. Prep. Ceratum Resinze Compositum, U. S.; Linimentum Calcis, U.S. 
OLEUM MENTH AZ PIPERITA. U.S. Br. Oil of Peppermint. 


(O'LE-UM MEN!'THA PI'PE-RI’/TH.) 

Essence de Menthe poivrée, Fr.; Pfefferminzol, G. 

Peppermint varies exceedingly in the quantity of oil which it affords. Four pounds 
of the fresh herb yield, according to Baumé, from a drachm and a half to three 
drachms of the oil. Zeller gives as the product of the fresh herb from 0-37 to 0-68 
per cent., of the dried 1:14 per cent. The yield is generally less than 1 per cent. 
This oil is largely distilled in the States of Michigan, Ohio, and New York. It is 
of a greenish yellow color or nearly colorless, but becomes reddish by age. Its odor 
is strong and aromatic, its taste warm, camphorous, and very pungent, but succeeded, 
when air is admitted into the mouth, by a sense of coolness. Its sp. gr. is stated 
differently from 0-902 to 0:920 (about 0-900, U.S.) ; its boiling point is 365° F.; 
its reaction neutral. It is soluble in an equal weight of alcohol. It is considerably 
leevogyrate. (Buignet.) Upon long standing it deposits a stearoptene. Berzelius 
states also that at 8° below zero the oil deposits small capillary crystals. These, 
which are called peppermint camphor or menthol, C,,H,,OH, melt at 42° C. (107-6° 
F.), boil at 212° C. (413-6° F-.), volatilize unchanged, and, when distilled with anhy- 
drous phosphoric acid, yield a peculiar aromatic product, denominated menthene, 
C,H, (Gmelin’s Handbook, xiv. 445.) Professor Fliickiger has discovered that 
50 to 70 drops of peppermint oil, shaken with one drop of nitric acid sp. gr. 1-2, 
turn faintly yellowish brown, and after an hour or two a most beautiful blue violet or 
greenish blue, by transmitted light, or copper color by reflected light. Hither a greater 
amount of acid or heating hastens the reaction. The color is very persistent. The 
presence of 5 per cent. of turpentine does not interfere with the reaction. (P. J. T7., 
Feb. 1871.) This oil is frequently adulterated with alcohol, and occasionally, there 
is reason to believe, with oil of turpentine, and even oil of copaiba. Oil of turpentine 
is detected by its odor, by its deficient solubility in cold alcohol, and by imparting 
the property of exploding with iodine. According to H. Martin, the copaiba is to 
be detected by the mass acquiring the consistency of butter, when heated to boiling 

* Oiled Paper. A substitute for waxed cloth, for the dressings of wounds and ulcers, prepared 
in the following manner by M. Gauthier, of Geneva, with flaxseed oil, has been highly recommended. 
To facilitate its drying, 3 litres (about 6-4 pints) of the oil are boiled for an hour or two with 30 
grains of acetate of lead, 30 grains of litharge, 15 grains of yellow wax, and 15 grains of turpentine, 
Thus prepared, the oil is spread upon silk-paper by means of a brush on both surfaces. On the top 
of the first sheet another is then placed so as to overlap it at one corner. The lower surface of the 
second sheet thus becomes impregnated with the oil, which now requires to be applied only to the 
upper. Any desired number of sheets may be thus successively superimposed, They are then 
separated, and suspended in a drying apartment, attached to a cord by means of hooks or pins. 


When dry, they should be sprinkled over with chalk to prevent adhesion, and packed away. 
(Journ. de Pharm., Mai, 1860, p. 363.) 


1018 Oleum Menthe Piperite. PART I. 


with concentrated sulphuric acid. (Neues Repertor. fiir Pharm., xvii. 635.) It is 
stated by the Messrs. Hotchkiss that, in much of the land under culture with pep- 
permint in this country, other oil-producing plants are carelessly allowed to grow, 
which, being gathered and distilled with the peppermint, contaminate the product. 
(A. J. P., xxvii. 222.) The plant which has proved most troublesome to the mint- 
growers is of the Erigeron family, and recently (1882) Vigier and Cloez have 
given the following tests to detect oil of erigeron, which will indicate the presence 
of eight or ten per cent. of it. Concentrated caustic potash does not saponify 
erigeron oil, but colors it orange-red in the cold; on heating, the color deepens till 
part of the oil separates as a reddish purple viscid mass. This reaction does not 
show itself with oil freshly distilled at 170° C. Pure mint oils do not give this 
reaction; in the cold, caustic potash converts them into a white emulsion. On 
heating, the mixture takes a faint, clear, yellow tinge. But, if a few drops of 
erigeron oil are introduced, the orange-red color appears quickly on shaking, and 
develops instantly if the tube is warmed. Mint oil is completely soluble, erigeron oil 
is completely insoluble in its own volume of 85 per cent. alcohol at 15° C. (59° F.). 
If a suspected sample be agitated with an equal volume of 85 per cent. alcohol, a milky 
fluid will be produced if erigeron oil be present, and the insoluble essence will sep- 
arate in the course of twenty-four hours. The oils of Eucalyptus globulus and 
turpentine behave in much the same way, and the points which would distinguish 
the three substances have not yet been determined. But a specimen of mint oil 
which rotates the polarized ray feebly to the left, makes a turbid mixture with its 
own volume of 85 per cent. alcohol, and takes an orange-red tint with caustic pot- 
ash, may be safely rejected. (NV. &., Jan. 1882; from Union Pharmaceutique.) J.J. 
Quetting & Co. furnish the following test for detecting the presence of oil of 
pennyroyal. “ Take one drachm chloral hydrate and half a drachm C. P. sulphuric 
acid; mix them in a glass mortar, add a few drops of alcohol, and stir until it be- 
comes clear. Then use this mixture in equal proportions with the suspected oil in 
a small porcelain dish, and mix thoroughly together. The result isa fine cherry color, 
if the oil is pure; otherwise, if adulterated with pennyroyal, it turns a dark olive-green, 
more or less as to the quantity of adulteration.” (WV. #., Jan. 1882.) Such impuri- 
ties may usually be detected by the altered odor of the oil. Recently castor oil is 
said to have been used very largely in adulterating the oil. It is to be detected by 
the greasy stain left on evaporation on paper. When freshly prepared, oil of pep- 
permint should volatilize completely from paper without leaving a mark, and when 
dropped into alcohol of 85 per cent. should completely dissolve without agitation. 
(Bullock, A. J. P., 1859, p. 553.) Very curious differences have been noted in 
the action of chloral upon it, and further investigation is evidently needed. Jehn 
pointed out that when chloral hydrate is brought into contact with the oil, a red color, 
passing from rose to cherry, is gradually produced; the color is readily soluble in alco- 
hol, ether, and chloroform, and is not altered by boiling; it is intensified by sulphuric 
acid, and on the further addition of chloroform is changed into a dark violet. (A. J. 
P., 1873, p. 447.) Prof. Fliickiger, however, has found that chloral hydrate only 
develops a slightly brown or yellow color, whilst anhydrous chloral changed some 
specimens of the oil to brown and others to green. He also found great differences 
in the action of bisulphate of sodium, the coloring varying from green to rose-red 
or violet. (Ibid., 1874, p. 274.) M. A. Trebault has noticed Jehn’s reaction, but 
is inclined to attribute it to the formic acid, which most specimens of chloral con- 
tain. (P. J. Tr., June, 1874, p. 978.) According to M. A. Trebault, when picric 
acid is added in the cold no change occurs for half an hour, when a green color 
instantly develops. The green produced has a showy red fluorescence. Sulphuric 
acid develops a rose color, passing through reddish yellow to reddish brown ; hydro- 
chloric acid a rose color, rather slowly ; nitric acid a rose color, then red, soon be- 
coming greenish. (For further particulars, see P. J. 7r., June, 1874, p. 977.) Dr. 
C. Roucher states that when to acetic acid is added one-twentieth of its weight of 
oil of peppermint, with agitation, in an hour the liquid becomes deep blue by trans- 
mitted and a cinnabar-red by reflected light. The coloration is not stable, but 
passes through green to yellow in the light. To detect alcohol, Hager puts ten to 
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fifteen drops of the oil in a test-tube with a piece of tannic acid, the size of a pea; 
if even one-half per cent. of alcohol be present, after two or three hours the tannin 
will be softened or dissolved. (A. J. P., xliv. 104.) | 

Chinese Oil of Peppermint has not found its way to any extent into commerce, yet 
it has recently attracted much attention. According to Mr. John Mackey, some of it 
has reached London in cylindrical tin canisters, and it is to be obtained in San Fran- 
cisco. Some specimens resemble the ordinary oil, but become solid in cold weather ; 
others remain liquid and show no tendency to deposit a camphor; whilst others are 
solid crystalline masses at all temperatures. It seems probable that the original 
Chinese oil contains a great excess of menthol, and constitutes the variety first 
spoken of, and that the solid and liquid oils are prepared by separating it into its 
two constituents. The solid oil Fliickiger states not to differ from American men- 
thol. (See P. J. Tr., v. 366, 825.) 

Oil of peppermint is stimulating and carminative, and is much used in flatulence, 
nausea, spasmodic pains of the stomach and bowels, and as a corrigent or adjuvant 
of other medicines. In neuralgia it is one of the best external remedies at our com- 
mand, and is said to have been used in China from time immemorial. A cloth wet 
with it is to be laid upon the affected part, evaporation being restrained by oiled 
muslin or other covering. In rheumatism also it is a very useful anodyne counter- 
irritant. The dose is from two to six drops (0:12 to 0°36 C.c.), and is most con- 
veniently given rubbed with sugar and then dissolved in water. The oil is fre- 
quently employed, dissolved in alcohol, in the form of essence of peppermint, which 
is an officinal preparation. (See Spiritus Menthe Piperitx.)* 

Off. Prep. Aqua Menthz Piperitee; Essentia Menthe Piperitee, Br.; Pilulee 
Rhei Composite ; Spiritus Menthe Piperitz ; Trochisci Menthe Piperita, U.S. 


OLEUM MENTHZ VIRIDIS. U.S., Br. Oil of Spearmint. 
(0'LE-UM MEN’TH VIR’I-DIS.) 

Essence de Menthe verte, Fr.; Roémisch-Minz0l, G. 

According to Lewis, ten pounds of spearmint yield an ounce of oil ; by others the 
product is stated not to exceed one part from five hundred. The oil is largely dis- 
tilled in this country, the whole plant being used. It is pale yellow or greenish 
when recently prepared, but becomes red with age, and ultimately almost of a 
mahogany color. Its flavor is analogous to that of the oil of peppermint, but less 
pungent. Its sp. gr. is stated differently from 0-914 to 0-975 (about 0-900, U.S.); 
its boiling point at 160° C. (320° F.); its reaction neutral. It is soluble in its 
weight of alcohol. Kane (Ann. Ch. und Pharm., 32, p. 286) states that it con- 
tains a stearoptene and a terpene, boiling at 166° C. Gladstone (Jahresber., 1863, 
p. 548) states that it contains a terpene, C,,H,,, and a compound, C,,H,,0, iso- 
meric with carvol, which boils at 225° C. (437° F.), and has the sp. gr. 0°9515. 
It is used for the same purposes as the oil of peppermint, in the dose of from two 
to six drops (0:06 to 0:36 C.c.). An essence of spearmint, prepared by dissolving 
the oil in alcohol, is officinal. (See Spiritus Menthx Viridis. ) 

Of. Prep. Aqua Menthe Viridis; Spiritus Menthe Viridis, U.S. 


OLEUM MORRHUZ. U.S., Br. Cod-liver Oil. 
(O'LE-UM MOR/RHU-Z.) 


“A fixed oil obtained from the fresh livers of Gadus Morrhua, Linné, or of 
other species of Gadus. (Class, Pisces; Order, Teleostia ; Fam., Gadida.)” U. S. 


* Menthol. Mr. A. D. Macdonald (Edinburgh Med. Journ., Sept. 1879) extols the virtues of men- 
thol as a remedy in the various forms of neuralgia. The solution he uses is the following. Menthol 
gr. i; spt. vin. rect. YP i; ol. caryoph. VP x; mix. To be shaken, and painted over the affected 
tract. Pain is in this way relieved in from two to four minutes, and within a minute or two more 
the attack ceases. In toothache Mr. Macdonald has cleaned out the cavity of the tooth with a 
little cotton wool, and then placed a single crystal on another small piece of wool and inserted 
it, with the result that the pain disappeared. A saturated tincture is equally effective. Mr. 
Macdonald recommends menthol as a suitable external application in sciatica, intercostal neural- 
gia, and brachialgia. 
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“The oil extracted from the fresh liver of the cod, Gadus Morrhua (Linn.), by the 
application of a heat not exceeding 180°.” Br. 

Oleum Jecoris Aselli, Oleum Hepatis Morrhue ; Cod Oil, Z.; Huile de Foie de Morue, Huile de 
Morue, Fr.; Leberthran, Stockfischleberthran, G. 

Gen. Ch. Recognized by the ventrals attached under the throat, and attenuated 
to a point. 

Gadus Morrhua. Linn. Syst. Nat., ed. Gmelin, i. p. 1162; Cuvier, Regne Ani- 
male, ii. 212; Bloch. Ichthyologie, pl. xiv. Morrhua vulgaris. Storer, Synops. of 
Fishes of N. Am., p. 216. The common cod is between two and three feet long, 
with brown or yellowish spots on the back. The body is moderately elongated and 
somewhat compressed, and covered with soft rather small scales, of which the head 
is destitute. Of the fins, which are soft, there are three on the back, two anal, and a 
distinct caudal; and the fin under the throat is narrow and pointed. The jaws are 
furnished with pointed irregular teeth, in several ranks. The gills are large, with 
seven rays. This species of cod inhabits the Northern Atlantic, and is especially 
abundant on the Banks of Newfoundland, where it finds food adapted to its wants. 

Besides the common cod, several other species of Gadus, frequenting the seas of 
Northern Europe and America, contribute to furnish the cod-liver oil of commerce. 
Among these De Jongh mentions Gadus callarias, or dorsch (Morrhua Americana ° 
of Storer), G. molva, or ling, G. carbonarius, or coal fish, and G'. polluchius, or pol- 
lock, as affording the oil on the coast of Norway ;* while, from information obtained 
by Prof. Procter, there is reason to believe that, on our own coast, in addition to the 
pollock above mentioned, it is obtained also from the hake (G. merluccius) and the 
haddock (G. Afglifinus). It is largely produced on our coast north of Boston. 
The cod-liver oil exported from Norway in 1875 amounted to 113,415 barrels. 
(Special Norwegian Catalogue, Centennial Exposition, 1876.) 

Preparation. Fishermen have long been in the habit of collecting this oil, 
which is largely consumed in the arts, particularly in the preparation of leather. 
Upon the coasts of Newfoundland, Nova Scotia, and New England, the boats which 
fish near the shore, being small, soon obtain a load, and, running in to land, deliver 
their cargoes to persons whose business it is to cleanse and salt the fish. The oil is 
prepared either in the huts of the fishermen, or more largely at establishments to 
which the livers are conveyed in quantities. These are put into a boiler with water, 
and heated until they are broken up into a pultaceous mass, which is thrown upon 
a strainer covering the top of a cask or tub. The liquid portion passes, and upon 
standing separates into two parts, the oil rising to the surface of the water. The 
oil is then drawn off, and, having been again strained, is prepared for the market. 
Another and improved method, which has come into use since the extensive em- 
ployment of the oil as a medicine, is to heat the livers in a wooden butt by means 
of low-pressure steam. The pultaceous mass resulting is drained as before men- 
tioned; the livers themselves containing, besides oil, a considerable portion of watery 
fluid, which passes off with it in the form of emulsion, and separates on standing. 
In the case of the finest American varieties, the oil, which is only made in the winter 
months, is drawn off by taps from the bottom of the cooking butt, and then put 
into a cooling-house to freeze. The solid frozen mass is put into canvas bags, and 
submitted, whilst at a low temperature, to severe pressure, whereby the pure liquid 
oil is forced out, leaving a whitish tallow-like mass, composed of stearin and liver 
débris. This residue is sold to the soap-makers, and the oil bottled without further 
process. The oil thus variously procured is called shore oil, and is the purest kind. 


* For an account of the mode of fishing for cod and of preparing the oil practised in Norway 
and Denmark, see P. J. 7'r., Jan. 1868, p. 312, also April, 1877, p. 810; and V. &., March, 1878; 
also Journ, de Pharm, et de Chim., 4e sér., iv. 324, 1866. 

+ Dugong Oil. An oil has been brought into notice, as a substitute for cod-liver oil, obtained 
from two species of Halecore, H. Australis (Owen) and H, Dugong (Jllig.), cetaceous animals in- 
habiting the rivers and bays of Northern and Eastern Australia, and many of the East India 
islands. The flesh of these animals is said to be delicate and palatable, and valued for food. The 
oil is obtained by boiling the superficial fat. It is bland and sweet, and free from disagreeable 
taste and smell, so that it may be taken more freely than cod-liver oil, which it is thought to equal 
in virtues. It was introduced into use by Mr. W. Hobbs, a surgeon of Brisbane. (Chem. News, Jan. 
28, 1860, p. 87, and A. J. P., 1858, p. 385; 1860, p. 230.) 
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The crews of the larger boats, which fish upon banks far from land, cleanse the fish 
on board, and, throwing the offal into the sea, put the livers into barrels or other 
receptacles, where they undergo a gradual decomposition, the oil rising to the sur- 
face, as it escapes from the disintegrating tissue. The oil which.first rises, before 
putrefaction has very decidedly commenced, approaches in purity to the shore oil, 
but is somewhat darker and less sweet. This is sometimes drawn off, constituting 
the straits oil of the fishermen. The remaining mass, or the whole, if the portion 
which first rises be not separated, continues exposed for a variable length of time 
to the heat of the sun, undergoing putrefaction, until the boat, having completed 
her cargo, returns to port. The contents of the casks are then put into boilers, 
heated with water, and treated as already described. Before being finally put into 
barrels, the oil is heated to expel all its water. Thus prepared, it is denominated 
banks oil, and is of the darkest color, and most offensive to the taste and smell. 
Much of the oil prepared by the fishermen is collected by the wholesale dealers, 
who keep it in very large reservoirs of masonry in their cellars, where it becomes 
clarified by repose, and is pumped into barrels as wanted for sale. By the further 
exposure, however, which it thus undergoes, it acquires a still more offensive odor ; 
while that which has been originally introduced into barrels, and thus kept secluded 
from the air, is better preserved. For further details, see A. J. P., xxiii. 97 ; xxvi. 1. 

The oil is sometimes procured by expression. Mr. Donovan recommends the fol- 
lowing plan, which affords a very fine oil. The livers, perfectly sound and fresh, 
are to be placed in a clean iron pot over a slow fire, and stirred until they assume 
the condition of a pulp, care being taken that the mass be not heated beyond 192°. 
When this temperature is attained, the pot is to be removed from the fire, and its 
contents introduced into a canvas bag, through which water and oil will flow into 
a vessel beneath. After twenty-four hours, the oil is to be decanted and filtered 
through paper. In this state it is pale yellow, with little odor, and a bland not dis- 
agreeable taste. 

Properties. Three varieties of cod-liver oil are known in the market, the white 
or pale yellow, the Lrownish yellow, and the dark brown, corresponding to the three 
commercial varieties already alluded to. These varieties differ in no essential char- 
acter, but simply from the mode of preparation; the pale being prepared from fresh 
sweet livers, the dark brown from livers in a state of putrefaction, and the brownish 
yellow from those in an intermediate state; and the three varieties run together by 
insensible shades. The color of the pale is trom the slightest tint of transparent 
yellow to a fine golden yellow, and that of the light brown very similar to the color 
of Malaga wine, that of the dark brown what its name implies, with opacity in 
mass, but transparency in thin layers. They are of the usual consistence of lamp 
oil, and have a characteristic odor and taste, by which they may be distinguished 
from other oils. ‘This smell and taste are familiar to most persons, being very sim- 
ilar to those of shoe-leather ; at least as prepared in this country, where the curriers 
make great use of cod-liver oil. We regard these sensible properties as the most 
certain test of the genuineness of the oil. They are much less distinguishable in 
the pale than in the dark brown varieties, but we have met with no specimen which 
did not possess them in some degree. In the purest they are scarcely repulsive, in 
the dark brown they are very much so. When a decided smell of ordinary fish oil 
is perceived, the medicine may always be suspected. It is quite distinct from that 
peculiar to the cod-liver oil. The taste of all, except the very finest varieties, is 
more or less acrid, and in the most impure is bitterish, and somewhat empyreumatie. 
The sp. gr.at 72° F.,as ascertained by Prof. Procter, varied from 0:915 to 0:9195; the 
first being that of the hake oil, the second that of the haddock, while the sp. gr. of the 
purest oil from the common cod was 0:917. De Jongh found the sp. gr., at 63° F’., of 
the pale 0-923, of the light brown 0-924, of the dark brown 0-929. The oil from the 
cod does not congeal at 14° F., though that of G. carbonarius and that of the livers 
of different species of Raja let fall at that temperature a solid fatty matter, sup- 
posed to be palmitin. Alcohol dissolves from 2:5 to 6 per cent., water from 0:637 
to 1:28 per cent. of different varieties; the pale yielding least to these solvents. 
(Journ. de Pharm., Jan. 1854, p. 39.) The officinal tests and description are as 
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follows. ‘A colorless or pale yellow, thin, oily liquid, of aslightly fishy odor, a bland, 
slightly fishy taste, and a faintly acid reaction. Sp. gr. 0:920 to 0-925. It is scarcely 
soluble in alcohol, but readily soluble in ether; also in 2°5 parts of acetic ether. 
When cooled to near 0° C. (32° F.), a white granular matter separates. On the 
addition of sulphuric acid, the Oil acquires a violet color, soon changing to brownish 
red; and if 1 drop of the Oil be dissolved in 20 drops of disulphide of carbon, and 
the solution shaken with 1 drop of sulphuric acid, it acquires a violet-blue tint, 
rapidly changing to rose-red and brownish yellow. With nitric acid the Oil yields 
a purple color, changing to brown.” U.S. 

From an analysis of the oil by De Jongh, it appeared to contain a peculiar 
substance named gaduin; oleic, palmitic, and stearic acids with glycerin; butyric 
and acetic acids; various biliary principles, as fellinic, cholic, and bilifellinic acids, 
and bilifulvin; a peculiar substance soluble in alcohol; a peculiar substance in- 
soluble in water, alcohol, or ether; iodine and traces of bromine; phosphoric and 
sulphuric acids; phosphorus, lime, magnesia, soda, and iron. These were found in 
all the varieties, though not in equal proportion in all; yet it is quite uncertain 
whether the difference had any relation to their degree of efficacy. Recently (P. 
J. Tr., Sept. 4, 1880) Prof. KE. A. Van der Burg throws a well-founded doubt on 
the presence of these inorganic ingredients in light-colored cod-liver oil. He was un- 
able to obtain any incombustible matter, and believes that their presence in De 
Jongh’s results were due to impurities in the reagents used, or derived from the 
vessels used in conducting the analysis. Gaduin is obtained by saponifying the oil 
with soda, decomposing the soap by acetate of lead, and treating the resulting lead 
soap with ether, which dissolves the oleate of lead and gaduin, leaving the palmitate 
and stearate of lead behind. The ethereal solution, which is dark brown, is decom- 
posed by sulphuric acid, which liberates the brown oleic acid. This owes its color to 
gaduin, to separate which soda is added in excess. The resulting oleate of sodium, 
which is insoluble in an excess of the alkali, is dissolved in alcohol; and the alco- 
holic solution is cooled below 0° C. (32° F.), by which means the oleate of sodium 
is separated, the gaduin remaining in solution. This is precipitated from its solu- 
tion by the addition of sulphuric acid. Gaduin is a dark brown substance, brittle 
and pulverizable when dry, without odor or taste, quite insoluble in water, and in 
great measure soluble in ether and alcohol. It is insoluble in nitric and hydro- 
chloric acids, but is dissolved by sulphuric acid, giving a blood-red color to the solu- 
tion, from which it is precipitated by water and the alkalies. It is soluble in alkaline 
solutions. Chlorine decolorizes it. Its formula is C,,H,,O,. Gaduin itself is yellow, 
but becomes brown by exposure to the air. It has not been ascertained to be in any 
degree connected with the virtues of the oil. It is not improbable that the biliary 
principles associated with the oil are concerned in its peculiar influences; as it is by 
their presence mainly that this differs from other oils. It has been thought that 
gaduin itself is of biliary origin. Winckler has inferred from his researches that 
cod-liver oil is an organic whole, differing from all other fixed oils. The fatty acids 
generated are oleic, palmitic, and stearic. Dr. Luck has found a peculiar fatty acid 
in turbid oil, which he names gadic acid, and the same is obtained from the clear 
oil by saponification. (Neues Jahrbuch fiir Pharm., vi. 249.) As, however, about 
70 per cent. of cod-liver oil is olein, and about 25 per cent. is palmitin with some 
stearin, gaduin and gadic acid do not constitute any very important fraction. Indeed, 
Fliickiger considers their very existence as doubtful. By reaction with ammonia in 
distillation, the oil yields a volatile alkaloid, propylamine, C,H,N, which has a strong 
pungent odor, recalling that of herring-pickle, of which the same alkaloid is an in- 
gredient. No other officinal fatty oil yields a similar product. (See A. J. P., xxiv. 
343.) Some have been disposed to ascribe the virtues of the oil to its iodine and 
bromine; but these are in too small proportion for much effect, and the oil has pro- 
duced results which have never been obtained from iodine and bromine themselves. 
The presence of iodine cannot be detected by the usual tests. It is necessary to con- 
vert the oil into a soap, and to carbonize this, before it will give evidence of iodine. 
The proportion never exceeds 0:05 per cent., or 1 part in 2000, and it is by no 
means certain that iodine is always, if ever, present in pure oil. The oil is capable 
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of dissolving a larger proportion of iodine; and, if any specimen contain more than 
0:05 per cent., there is reason to suspect that it has been fraudulently added. 

Tests of Purity. In consequence of the great demand for this oil, it has not 
unfrequently been adulterated with other fixed oils, and occasionally others have been 
fraudulently substituted for it. The importance, therefore, is obvious of ascertaining 
some mode of testing its purity and genuineness. There is reason to believe that all 
the oils from the livers of the Gadidz have analogous properties. They have been 
indiscriminately used ; and upon the results of their employment is based, in part, 
the present reputation of the medicine. They may, therefore, be considered as in 
fact one oil, so far as their medicinal use is concerned. Unfortunately, chemistry has 
yet discovered no perfectly reliable test. The farthest it has yet gone is to point 
out certain reactions, which may be considered as evidences of the presence of biliary 
principles in the oil, thus indicating its hepatic origin. Among these probably the 
most characteristic is that of sulphuric acid, a drop of which, added to fresh cod-liver 
oil, on a porcelain plate, causes a centrifugal movement in the oil, and gives rise to 
a fine violet color, soon passing into yellowish or brownish red. Sometimes, instead 
of assuming the violet hue, the color immediately becomes a clear red, or dark 
brownish red. This is said to be especially the case with those specimens of the oil 
which have been prepared by boiling the livers with water. Shark-liver oil responds 
in like manner to the test of sulphuric acid, but is said to have the sp. gr. 0:866, 
which is much lower than that of any variety of the genuine oil. Strong nitric acid 
causes instantly, when agitated with cod-liver oil, a pinkish or rose-red color, which 
soon becomes brown; while no such effect is produced on other animal or vegetable 
oils. According to Winckler, the oil should afford the smell of herring-pickle when 
heated with potassa, lime, and chloride of ammonium. But the most reliable tests are 
the sensible properties of odor and taste. If there be none of the peculiar shoe- 
leather smell and taste, or if a strong lamp-oil odor be perceptible, the oil may be 
suspected. Little of importance can be inferred from the color. Some have been 
disposed to prefer the dark offensive oil; but our own experience accords with 
that of those who have found the pale or light brown equally efficient; and, for 
facility of administration and acceptability to the stomach, the latter is greatly 
preferable. 

It is important that the oil should be secluded from the air, which effects a gradual 
change, no doubt impairing its efficiency. Hence the vessels containing it should 
be full; and it should be kept in bottles well stopped, holding about the quantity 
generally wanted for use at one time, and not exposed to the action of sunlight. 

Medical Properties and Uses. Cod-liver oil has long been popularly employed 
in Northern Europe it rheumatic and strumous diseases. It was first brought to the 
notice of the profession generally by German practitioners, and had acquired great 
reputation on the continent before it was used to any extent in Great Britain. At 
Manchester, in England, it was employed by the medical profession in the treatment 
of chronic rheumatism and gout, as early as 1766; but it was not until the appear- 
ance of the treatise of Professor Bennett, of Edinburgh, in 1841, that it came into 
general notice in Great Britain and the United States. It is at present one of the 
most esteemed remedies in the catalogue of the Materia Medica. The diseases in 
which it has proved most efficient are chronic rheumatism and gout, and the various 
morbid affections connected with a scrofulous diathesis, such as external glandular 
scrofula, diseases of the joints and spine, carious ulcers, tabes mesenterica, rickets, 
and phthisis. It has been found useful also in chronic cutaneous eruptions, lupus, 
ulcers of the mouth, some varieties of palsy, chronic pectoral complaints not tuber- 
culous, pertussis, obstinate constipation, intestinal worms, and incontinence of urine, 
and may be employed with the hope of good in all chronic cases in which the dis- 
ease appears to consist mainly in impaired digestion, assimilation, and nutrition. In 
pulmonary consumption it is of supreme value. It is necessary, however, to perse- 
vere for four or six weeks before looking for any decidedly favorable results, though 
the change does often begin earlier. ry 

As to its mode of action, there has been much difference of opinion. Some con- 
sider it merely as a nutritive agent, having the advantage over other oleaginous sub- 


1024 Oleum Morrhuz. PART iz 


stances of a readier entrance into the system and more easy assimilation. But we 
cannot agree with this opinion. Other oleaginous substances, certainly not less nu- 
tritious, have not been equally efficient, though taken in much larger quantities. If 
this be the true explanation, persons living chiefly on milk, which abounds in oil, or 
on fat pork, ought to show a special exemption from scrofulous complaints. The 
probability appears to us to be that, in consequence of some peculiar principle or 
principles it contains, it exercises a stimulant and alterative influence on the pro- 
cesses of assimilation and nutrition, thereby causing the production of healthy 
tissue, instead of that abortive material which is deposited by the blood-vessels in 
scrofula and phthisis. With our views of the modus operandi of cod-liver oil, it 
would of course be contraindicated in all cases where there is plethora. 

The dose is a tablespoonful three or four times a day for adults, a teaspoonful re- 
peated as frequently for children, which may be gradually increased as the stomach 
will permit, and continued for a long time. It may be taken alone or mixed with 
some vehicle calculated to conceal its taste and obviate nausea. For this purpose 
recourse may be had to any of the aromatic waters, to the aromatic tinctures, as the 
tincture of orange-peel, diluted with water, or to a bitter infusion, as that of quassia. 
It may be given floating on the vehicle, or mixed with it by means of gum or the 
yolk of eggs, with sugar, in the form of an emulsion. Perhaps the best vehicle, 
when not contraindicated, is the froth of porter. Let a tablespoonful of porter be 
put into the bottom of a glass, upon the surface of this the oil, and over all some 
of the froth of the porter. A small piece of orange-peel may be chewed before und 
after taking the medicine.* Various other methods have been adopted to conceal 
or correct the taste and favor administration. Common salt has been recommended ; 
but nothing, perhaps, so effectually destroys the taste as oil of bitter almond, of 
which one part will answer for 200 parts of the oil. A good plan is to shake 
strongly, in a flask, one measure of the oil with from one to two of cherry-laurel 
water, according to the degree of offensiveness, and to separate the liquids after 
they have been allowed to stand for twenty-four hours. The oil should be filtered 
if not quite clear. The medicine has sometimes also been given in capsules; but 
this must be a very tedious method. M. Dufourmantel prepares a jelly by dissolv- 
ing half a drachm of ichthyocolla in as little hot water as possible, and then grad- 
ually mixing with it a fluidounce of the oil with four drops of the oil of anise, 
taking care not to exceed the heat of 75° F. (Journ. de Pharm., Juin, 1864, p. 72.) 
M. Bouchut has proposed to give the oil in the form of bread. He incorporates 
the oil with wheat flour, and has this made into bread, which, he says, is in no de- 
gree disagreeable. (VV. £., Oct. 1873, p. 522.) The oil is sometimes applied ex- 
ternally by friction, and in cases of ascarides or lumbricoides is injected into the 
rectum. It has been recommended locally in chronic articular affections, paralysis, 
various chronic cutaneous eruptions, and in opacity of the cornea after the subsidence 
of inflammation. In the last-mentioned affection, one or two drops of the oil are 
applied by means of a pencil to the cornea, and diluted, if found too stimulating, with 
olive or almond oil. It is said, when long used internally, to occasion sometimes an 
exanthematous or eczematous eruption.{ It is often advantageously combined with 
lime salts, especially in rickets.§ 

* The following is Carlo Pavesi’s formula for deodorized cod-liver oil. Cod-liver oil 1000 parts, 
ground roasted coffee 50 parts, animal charcoal 25 parts. Place the ingredients in a flask, which 
is to be well closed, and digest on a water-bath during the space of one hour; then set it aside 
for three days, occasionally shaking the contents, and filter. This preparation has a peculiar coftee 
flavor, and is quite pleasant to take. (NV. #., Jan. 1876.) 

t Phosphorized Cod-liver Oil may be made by dissolving one grain of phosphorus in four fluid- 
ounces of cod-liver oil. 

t Cod-liver Oil and Ferrous Iodide. The following formula is that of a commission appointed 
by the Netherlands Pharmaceutical Society. Iodine 1 part; Pulverized Iron 1 part; Pale Cod-liver 
Oil 80 parts. Triturate the pulverized iron in a mortar with the iodine and one-fourth of the oil, 
and heat the mixture in a water-bath, with constant stirring, until the brown color of the iodine 
has entirely disappeared and given place to a deep purple color, showing that the ferrous iodide 
has been formed and dissolved. Then add the remainder of the oil, mix carefully, and after 
standing decant into dry bottles, which are to be completely filled. (4M. R., Aug. 1876.) 


@ Cod-liver Oil with Lacto-phosphate of Lime. Take of Cod-liver Oil, 0j; Oil of Bitter Almond, 
Oil of Peppermint, Oil of Wintergreen, each, gtt. x; Powdered Gum Arabic, Ziv; Powdered Sugar, 
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The olein of cod-liver oil has been recommended by Dr. Arthur Leared, when the 
oil itself disagrees with the stomach. He has found it to produce the same remedial 
effects, and to be borne much better. It may be given in the same dose. A solution 
of quinine in the oil may be made by heating the freshly precipitated alkaloid with 
the oil, in the proportion of-two grains to a fluidounce, by means of a water-bath, 
until the mixture becomes quite clear. 


OLEUM MYRCLE. U.8. Oil of Myrcia. [Oil of Bay.] 
(O'LE-UM MYR/CI-&.) 


“ A volatile oil distilled from the leaves of Myrciaacris. De Candolle. (Nat. Ord. 
Myrtaceex.)” U.S. 

This new officinal has been admitted to the Pharmacopeeia as an ingredient of 
spiritus myrciz, or bay rum. It is usually imported, although occasionally distilled 
in this country. Prof. G. F. H. Markoe (Proc. A. P. A., 1877, p.435) states that 
in the distillation of oil two kinds come over, a light oil having the sp. gr. 0-870 
to 0-990, and a heavy oil, sp. gr. 1:055. The light oil is doubtless a hydrocarbon, 
identical with that found in cloves and allspice, whilst the heavy oil is probably 
eugenol. The oil is officinally described as “a brownish or dark brown, liquid, of an 
aromatic, somewhat clove-like odor, a pungent, spicy taste, and a slightly acid reac- 
tion. Sp. gr. about 1:040. Soluble in an equal weight of alcohol. With an 
equal volume of a concentrated solution of potassa it forms a semi-solid mass.” U.S. 


Of. Prep. Spiritus Myrcie, UW. 8. 


OLEUM MYRISTICH. U.S., Br. Oil of Nutmeg. Volatile Oil of 
Nutmeg. 


(O'LE-UM MY-RIS'TI-C2.) 


A volatile oil distilled from Nutmeg.” U.S. ‘The oil distilled in Britain from 
nutmeg.” Br. 

Oleum Nuciste Aithereum; Essence de Muscades, F'r.; Aitherisches Muskatol, @. 

This oil is obtained from powdered nutmegs by distillation with water. A better 
method, according to M. J. Cloez, is to exhaust the powder with bisulphide of carbon 
or ether, distil off the solvent by means of a water-bath, and expose the butter-like 
residue to a current of steam, the vapor being conveyed into a refrigerated receiver, 
where it condenses. (Journ. de Pharm., Fév. 1864.) Oil of nutmeg is colorless or of a 
pale straw color, limpid, lighter than water, soluble in alcohol and ether, with a neutral 
reaction, a pungent spicy taste, and a strong smell of nutmeg. The sp. gr. is stated 
differently at 0-920 and 0:948 (‘about 0:93,” U. S.). It consists of two oils, which 
may be separated by agitation with water, one rising to the surface, the other sink- 
ing to the bottom. Upon standing it deposits a crystalline stearoptene, which is 
called by John myristin. Prof. Fliickiger examined this stearoptene, and found 
that, contrary to what had been said, it was not in any degree soluble in water. 
From its solution in alcohol he obtained it in extremely light crystalline scales, which, 
after repeated crystallization, had still the odor of nutmeg, were fusible at 31° C. 
(87-8° F.), and soluble in the ordinary menstrua of substances of the same class, and, 
as just said, insoluble in water. By glacial acetic acid it is first colored red. (P. J. Tr., 
March, 1874, p. 714.) M. Cloez found that, when the oil was distilled at a tempera- 
ture below 175° C. (347° F.), there came over 95 per cent. of a liquid, which, when 
treated with a little caustic potassa and subsequently distilled from a little sodium, in 
order to separate traces of a compound of oxygen, was a pure colorless hydrocarbon, 
remaining liquid at zero of F., of the sp. gr. 0°853 at 15° C. (59° F-.), and correspond- 
ing in composition with pure oil of turpentine, having the formula C,,H,,. It differs, 


Zvi; Solution of Lacto-phosphate of Lime (3i to f3i), fZviss; Lime Water, fZviss. Mix the gum 
and sugar in a capacious mortar, and make a smooth mucilage with the lime water and three ounces 
of the solution of lacto-phosphate of lime. Add the volatile oils to the cod-liver oil, and graduallly 
triturate them with the mucilage until a perfect emulsion is formed. Finally, add the rest of 
the solution of lacto-phosphate of lime, and mix thoroughly. Dose, one-half to one fluidounce (15 
to 30 C.c.). (J.T. Shinn, A. J. P., March, 1873.) 
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however, in yielding, when acted on by a current of hydrochloric acid gas, a liquid 
instead of solid compound with the acid. In this purified state the oil has an odor 
recalling that of nutmeg, but, when the oil is diluted, approaching to that of the oil 
of lemons. It absorbs oxygen slowly, losing its fluidity. Chlorine and bromine act 
on it vigorously, nitric acid violently with the disengagement of red vapors, and 
concentrated sulphuric acid dissolves and darkens it. (Jbid., pp. 150-2.) The oil 
may be used for the same purposes as nutmeg, in the dose of two or three drops 
(0°12 or 0:18 C.c.), but is not often employed. : 
Of. Prep. Pilula Aloés Socotrinze, Br.; Spiritus Myristice, U.S. 


OLEUM MYRISTICA EXPRESSUM. Br. Expressed Oil of 
Nutmeg. 


(O'LE-UM MY-RIS'TI-CH EX-PRES/SUM.) 


‘A concrete oil obtained by means of expression and heat from nutmeg.” Br. 

Myristice Adeps, Br. 1864; Oleum Myristicw, P.G.; Oleum Nucistee Expressum, Adeps (vel 
Butyrum) Nuciste ; Nutmeg Butter; Beurre de Muscade, /’r.; Muskatnuss6l, Muskatbutter, G. 

The concrete or expressed oil of nutmeg, commonly called oil of mace, is obtained 
by exposing bruised nutmegs in a bag to steam, and then compressing strongly be- 
tween heated plates. A liquid oil flows out, which becomes solid when it cools. 
Nutmegs are said to yield from 10 to 12 per cent. of this oil. The best is imported 
from the East Indies in stone jars. It is solid, soft, unctuous to the touch, of a 
yellowish or orange-yellow color more or less mottled, with the odor and taste of 
nutmeg. It is composed, according to Schrader, of 52-09 per cent. of a soft oily 
substance, yellowish or brownish, soluble in cold alcohol and ether ; 43°75 of a white, 
pulverulent, inodorous substance, insoluble in these liquids; and 4°16 of volatile oil. 
The pulverulent constituent, which received from Playfair the name of myristin, has 
a silky lustre, melts at 31° C. (88° F.), and yields on saponification glycerin and 
myristic acid. It may be obtained directly from nutmeg by exhausting it by means 
of benzol, filtering the liquid, and allowing it to crystallize by spontaneous evapo- 
ration. ‘To purify the product it may be dissolved in a mixture of two parts of 
absolute alcohol and three of benzol with the aid of heat, then filtering the liquid 
while hot, and setting it aside. On cooling, it deposits the pure myristin in crys- 
tals. (Journ. de Pharm., Juin, 1859, p. 471.) Analyzed by Koller, the expressed 
oil was found to contain, in 100 parts, 6 of a volatile oil (C,,H,,) analogous with 
the oil of mace, 70 of myristin, 20 of olein, 3 of resin, and 1 of salts, ete. (Arch. 
der Pharm., clxxiii. 280.) An inferior kind of the oil is prepared in Holland, and 
sometimes found in commerce. It is in hard, shining, square cakes, lighter colored 
than that from the Hast Indies, and with less smell and taste. It is supposed to 
be derived from nutmegs previously deprived of most of their volatile oil by distilla- 
tion. An artificial preparation is sometimes sold for the genuine oil. It is made 
by mixing various fatty matters, such as suet, palm oil, spermaceti, wax, etc., add- 
ing some coloring substance, and flavoring with the volatile oil. 


OLEUM OLIVA. U.8., Br. Olive Oil. 
(O'LE-UM 0-LI/Vz.) 


“A fixed oil expressed from the ripe fruit of Olea europa. Linné. (Nat. Ord, 
Oleaceze.)” U7. S. “The oil expressed in the south of Europe from the ripe fruit 
of Olea europzea (Linn.).”’ Br. si 


Oleum Olivarum, P.@.; Sweet Oil; Huile d’Olive, F'r.; Olivendl, G.; Olio delle Olive, It.; Aceyte 
de Olivas, Sp. 


Gen. Ch. Corolla four-cleft, with subovate seements. Drupe one-seeded. Willd. 

Olea Huropxa. Willd. Sp. Plant. i. 44; B. & 7.172. This valuable tree is 
usually from fifteen to twenty feet in height, though sometimes much larger, espe- 
cially in Greece and the Levant. It has a solid, erect, unequal stem, with numerous 
straight branches, covered with a grayish bark. The leaves, which stand opposite 
to each other on short footstalks, are evergreeen, firm, lanceolate, entire, two or three 
inches in length, with the edges somewhat reverted, smooth and of a dark green color 
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on their upper surface, whitish and almost silvery beneath. The flowers are small, 
whitish, and disposed in opposite axillary clusters, about half as long as the leaves, 
and accompanied with small, obtuse, hoary bracts. The fruit, or olive, is a smooth, 
oval drupe, greenish at first, but of a deep violet color when ripe, with a fleshy per- 
icarp, and a very hard nut of a similar shape. Clusters of not less than thirty 
flowers yield only two or three ripe olives. 

The olive-tree, though believed by some to have been originally from the Levant, 
flourishes at present in all the countries bordering on the Mediterranean, and has 
been cultivated from time immemorial in Spain, the south of France, and Italy. It 
begins to bear fruit after the second year, is in full bearing at six years, and continues 
to flourish fora century. There are several varieties, distinguished by the form of 
the leaves, and the shape, color, and size of the fruit. The variety longifolia of 
Willdenow is said to be chiefly cultivated in Italy and the south of France, and the 
latifolia in Spain. The latter bears much larger fruit than the former; but the oil 
is less esteemed. The olive is largely cultivated in the north of Africa, especially 
in the vicinity of Tunis, and considerable quantities of the oil are exported from 
that city. (P. J. Tr., Sept. 1873, .p. 204.) Attempts to cultivate it have been 
made in some of our Southern States, though not successfully in a commercial point 
of view; but in California the tree has found a congenial climate, and considerable 
quantities both of pickled olives and oil are produced. The tree has been intro- 
duced into South Australia, and will probably become of commercial importance 
there. 

The leaves and bark of the olive-tree have an acrid and bitterish taste, and have 
been employed as substitutes for cinchona, though with no great success. Attention 
has been called, in France, to a hydro-alcoholic extract of the leaves, as having con- 
siderable febrifuge powers. In the quantity of from ten to twenty grains daily, in 
divided doses, it has been found useful in preventing the hectic paroxysms. In hot 
countries, a substance resembling the gum-resins exudes spontaneously from the 
bark. It was thought by the ancients to possess useful medicinal properties, but is 
not now employed. Analyzed by Pelletier, it was found to contain resin, a little 
benzoic acid, and a peculiar principle analogous to gum, which has been named 
olivile. But the fruit is by far the most useful product. In the unripe state it is 
hard and insupportably acrid ; but, when macerated in water or an alkaline solution, 
and afterwards introduced into a solution of common salt, it loses these properties, 
and becomes a pleasant and highly esteemed article of diet. Mannit has been found 
in all parts of the tree while in vital activity, as in the green leaves and unripe fruit, 
but cannot be detected in the yellow fallen leaves, or in the perfectly ripe fruit. 
(A. J. P., 1866, p. 179.) The pericarp, or fleshy part of the ripe olive, abounds in 
a fixed oil, which constitutes its greatest value, and for which the tree is chiefly 
cultivated in Southern Europe. In the unripe olive a peculiar green substance, 
together with mannit, has been found by M.S. de Lutz, both of which disappear 
as the fruit ripens, being probably converted into oil, which now takes their place. 
(Journ. de Pharm., Juin and Déc. 1862.) The olives ripen from November to 
March, and the oil is obtained by first bruising them in a mill, and then submitting 
them to pressure. The product varies much, according to the state of the fruit, 
and the circumstances of the process. The best, called virgin ott, is obtained from 
the fruit picked before perfect maturity, and immediately pressed. It is distinguished 
by its greenish hue. The common oil used for culinary purposes, and in the manu- 
facture of the finest soaps, is procured from very ripe olives, or from the pulp of 
those which have yielded the virgin oil. In the latter case the pulp is thrown into 
boiling water, and the oil removed as it rises. An inferior kind, employed in the 
arts, especially in the preparation of the coarser soaps, plasters, unguents, etc., 1s 
afforded by fruit which has been thrown into heaps, and allowed to ferment for 
several days, or by the marc left after the expression of the finer kinds of oil, 
broken up, allowed to ferment, and again introduced into the press. The remarks 
made under the head of Oleum Myristicee (page 1025), in relation to the extraction 
of that oil by means of bisulphide of carbon, are applicable also to olive oil. 

Olive oil is imported in glass bottles, or in flasks surrounded by a kind of net- 
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work of grass, and usually called Florence flasks. The best comes from the south 
of France, where most care is exercised in the choice of the fruit. 

Properties. The pure oil is an unctuous liquid, of a pale yellow or greenish 
yellow color, with scarcely any smell, and a bland, slightly sweetish taste. Its sp. 
er, is 09153. It is soluble in twice its volume of ether, but is only partially soluble 
in alcohol, at least unless this liquid be in very large proportion. ‘Sp. gr. 0-915 
to 0:918. When cooled to about 10° C. (50° F.), it begins to be somewhat cloudy 
from the separation of crystalline particles, and, at about 5° C. (41° F.), it begins 
to deposit a white, granular sediment; below 2° C. (35-6° F-.), it forms a whitish, 
cranular mass. If 12 parts of the Oil be shaken frequently, during two hours, 
with 1 part of a freshly-prepared solution of 6 Gm. of mercury in 7-5 Gn. of nitric 
acid (sp. gr. 1-420), a perfectly solid mass of a pale straw color will result. If 1 
Gm. of Olive Oil be agitated, in a test-tube, with 2 Gm. of a cold mixture prepared 
from equal volumes of strong sulphuric acid and of nitric acid of sp. gr. 1:185, and 
the mixture be set aside for half an hour, the supernatant, oily layer should not 
have a darker tint than yellowish ; nor should a green or red layer separate on stand- 
ing, if 1 Gm. of the Oil be shaken for a few seconds with 1 Gm. of a cold mixture 
of sulphuric acid (sp. gr. 1:830) and nitric acid (sp. gr. 1:250), and 1 Gm. of disul- 
phide of carbon; and if 5 drops of the Oil are let fall upon a thin layer of sul- 
phuric acid in a flat-bottomed capsule, no brown-red or dark brown zone should be 
developed within three minutes, at the line of contact of the two liquids (abs. of 
appreciable quantities of other fixed oils of similar physical properties).” UW. S. 

The concrete portion, which separates at a freezing temperature, consists chiefly 
of the glyceride of palmitic acid, C,,H,,0,, together with the corresponding com- 
pound of arachic acid, C,,H,,0,; the liquid portion is uncombined olein, C,H, 
(0.C,,H,,0),. According to Braconnot, the oil contains 72 per cent. of olein, and 28 
of palmitin. Olive oil is solidified by nitrous acid and nitrate of mercury, and con- 
verted into a peculiar fatty substance, called elaidin. The olein of all oils which have 
not the drying property undergoes the same change when acted on by nitrous acid.* 

The greenish color is owing to the presence of a trace of chlorophyll, and a trace 
of cholesterin is also extracted by repeated agitation with glacial acetic acid. 

Olive oil, when exposed to the air, is apt to become rancid, acquiring a dis- 
agreeable smell, a sharp taste, a thicker consistence, and a deeper color; and the 
change is promoted by heat. It is frequently adulterated with the cheaper fixed 
oils, especially with that of poppies; but the adulteration may be detected by re- 
ducing the temperature to the freezing point. As other oils are less readily con- 
gealed than the olive gil, the degree of its purity will be indicated by the degree 
of concretion. Another mode has been indicated by M. Poutet, founded on the 
property possessed by mercuric nitrate of solidifying the oil of olives, without a 
similar influence upon other oils. Six parts of mercury are dissolved at a low tem- 
perature in seven anda half parts of nitric acid of the sp. gr. 1:35; and this solution 
is mixed with the suspected oil in the proportion of one part to twelve, the mix- 
ture being occasionally shaken. If the oil is pure, it is converted after some hours 
into a yellow solid mass; if it contains a minute proportion, even so small as a twen- 
tieth, of poppy or cotton-seed oil, the resulting mass is much less firm; and a 
tenth prevents a greater degree of consistence than oils usually acquire when they 
concrete by cold. M. Gobel has invented an instrument called the elaiometer, by 
which the smallest quantity of poppy oil can be detected. (See A. J. P., xvi. 24.) 
According to M. Marchand, strong sulphuric acid produces with poppy oil a lemon- 
yellow color, which rapidly becomes darker, and, after ten or fifteen minutes, is fol- 
lowed by tints of rose-color and bright violet, which are never afforded with the same 
reagent by pure olive oil. (Jbid., xxvi. 432.) Within recent years immense quanti- 


* The following table gives the solubility of various alkaloids in olive oil as ascertained by Pet- 
tenkoffer. At the ordinary temperature, 100 parts of the oil dissolve of 


Morphine. ... sosvedeseeses 0°00.4) Qirimimes peeves; 44 casos 4°20 | Atropine. .....ccccsseere » 2°62 
Narooting sccans vacosses ch 0°25 | BtRVENNING...6se0s <0s0e 1°00 | Veratrine J .)..ndeses ions, Le 
CIN GH ONITIGscrssses opesse LDU RUPSPUCING Garartsudseestage 1°78 


(Journ. de Pharm., Juin, 1859, p. 486.) 
T For discussion of the spectra of olive oil, see P. J. 7r., 3d series vii. 22, 110. 
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ties of cotton-seed oil* have been exported to Italy, where it is used in the adulteration 
of olive oil. It may be detected by the following test of Dr. R. Codina Langlies. Ina 
test-tube, or a small vial with a ground glass stopper, 3 grammes of the oil to be 
examined are mixed with 1 gramme of the reagent, composed of three parts of 
pure nitric acid at 40°, and*one part of distilled water; and the mixture is heated 
on a water-bath. If the oil is pure, the mixture becomes clearer, and assumes a 
yellow color, as the purified oil; if falsified by a grain oil, it becomes transparent 
like pure oil, but acquires a red color. With 5 per cent. of the grain oil, the red- 
dish color is characteristic, with 10 per cent. it is decisive. The experiment does 
not require more than 15 or 20 minutes; the change of color persists for three 
days. (Journ. de Pharm., Janv. 1870, p. 57.) The presence of colza oil may 
be detected by the test of nitrate of silver, as stated under the head of Oleum 
Amygdale Expressum. M. Diesel states that the pure oil is colored green by 
common nitric acid; whereas, if mixed with rape oil, it is rendered of a yellowish 
gray color. (Arch. der Pharm., xlvi. 287.) According to M. Behrens, whose state- 
ment is confirmed by MM. Guibourt and Reveil, the presence of oil of sesamum is 
known by the beautiful deep green color immediately produced, when the suspected 
oil is added, in equal weight, to a mixture of equal parts of sulphuric and nitric 
acids; which acids cause with the pure oil, at first, a bright yellow color. (Journ. 
de Pharm., 3e sér., xxiv. 351.) Merz proposes as a test of olive oil to put a few 
drops on a glass plate and maintain it for 12 hours at a temperature of 100° C. 
(212° F.). No change occurs in pure oil ; linseed oil treated similarly solidifies, and 
a mixture thickens. (Dragendorff, Jahresbericht, 1876, p. 326.) For a method of 
detecting the oil of arachis (ground nut oil) in olive oil, see the Journ. de Pharm., 
Jany. 1872, p. 48. Immense quantities of lard oil are exported from this country 
to France and employed in the adulteration of olive oil. The reaction with nitric 
acid would probably serve to detect this adulteration, which, however, in a pharma- 
ceutical point of view, is of little inconvenience.f 

M. A. Lailler, a French pharmaceutist, has found in the joint action of chromic 
and nitric acids a test by which he believes that olive oil can be distinguished from 
most other oils. If a mixture of twenty grains of liquid chromic acid and ten 
grains of nitric acid of 40° be agitated in a glass tube with two drachms of olive 
oil, there will be no oxidation nor any disengagement of heat, but at the end of 
forty-eight hours, at most, a beginning of concretion, which in some days becomes 
complete, and is followed by the entire absorption of the reagent by the oil, and a 
blue coloration of the latter. Every specimen of olive oil which does not present 
these phenomena completely must be considered as falsified. (Journ. de Pharm. et 
de Chim., 4e sér., i. 187-8.) 

Medical Properties and Uses. Olive oil is nutritious and mildly laxative, and 
is occasionally given as a feeble purgative in cases of irritable intestines. ‘Taken 
into the stomach in large quantities, it serves to involve acrid and poisonous sub- 
stances and mitigate their action. It has also been recommended as a remedy for 
worms, and is a very common ingredient in laxative enemata. Hxternally applied, 
it is useful in relaxing the skin, and sheathing irritated surfaces from the action of 
the air; and is much employed as a vehicle or diluent of more active substances. 
But the most extensive use of olive oil is in pharmacy, as a constituent of liniments, 
ointments, cerates, and plasters. 

The dose as a laxative is from one to two fluidounces (30 to 60 C.c.). 

Of. Prep. Cataplasma Lini, Br.; Charta Kpispastica, Br. ; Ceratum Camphore, 
U.S; Ceratum Cetacei, U.S; Emplastrum Ammoniaci cum Hydrargyro; Km- 
plastrum Cerati Saponis, Br.; Emplastrum Hydrargyri; Emplastrum Picis, br.; 


* Of 140,840 barrels, or nearly 6,000,000 gallons, shipped from New Orleans during the year 
1880, 88 per cent. was exported on orders from Europe to Mediterranean and French ports, and 
one-half of this to Italy. This is more than the entire olive oil production of France, and one-fifth 
that of Italy itself. The United States imports only one-tenth of this amount of olive oil so called. 

A. J. P., July, 1881, p. 343. { 
( + Max the Bat cos ne in olive oil, when bleached by sunlight, see A, J. P., 1872, p. 300. 
These changes are such as to interfere materially with the action of the ordinary tests, as nitric 


acid, sulphuric acid, and caustic soda. 
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Emplastrum Plumbi; Enema Magnesize Sulphatis, Br.; Linimentum Ammoniz, 
Br.; Linimentum Calcis, Br.; Unguentum Cantharidis, Br.; Unguentum Diachylon, 
U.S.; Unguentum Hydrargyri Compositum, Br; Unguentum Hydrargyri Ni- 
tratis, Br.; Unguentum Veratriz, Br. 


OLEUM PHOSPHORATUM. U.S., Br. Phosphorated Oil. 
(O'LE-UM PHOS-PHQ-RA/TUM.) 

Huile phosphorée, Liniment phosphoré, #’r.; Phosphorhaltiges Oel, @. 

‘Phosphorus, one part [or four grains]; Stronger Kther, nine parts [or ona 
fluidrachm]; Expressed Oil of Almond, a sufficient quantity, To make one hundred 
parts [or one fluidounce]. Introduce a sufficient quantity of Expressed Oil of 
Almond into a flask, heat it, on a sand-bath, to 250° C. (482° F.), and keep it at 
that temperature for fifteen minutes. Then allow it to cool, and filter it. Put ninety 
parts [or seven fluidrachms] of the filtered Oil, together with the Phosphorus, pre- 
viously well dried by blotting paper, into a dry bottle capable of holding somewhat 
more than one hundred parts [or one fluidounce], insert the stopper and heat the 
bottle in a water-bath until the Phosphorus melts, agitate it until the Phosphorus 
is dissolved, allow it to cool, and add the Ether. Lastly, transfer the solution to 
small, glass-stoppered vials, which should be completely filled, and kept in a cool 
and dark place.” U.S. 

“Take of Phosphorus, Oil of Almonds, of each, a sufficiency. Heat the Oil in 
a porcelain dish to 300°, and keep it at this temperature for about fifteen minutes, 
then let it cool, and filter it through paper. Put four fluidounces of this Oil into a 
stoppered bottle, capable of holding four and a half fluidounces, and add to it twelve 
grains of Phosphorus. Immerse the bottle in hot water until the Oil has acquired 
the temperature of 180°, removing the stopper two or three times to allow the escape 
of expanded air, then shake the Oil and Phosphorus together until the latter is en- 
tirely dissolved.” Br. 

The U.S. process does not differ essentially from that of the British. The U.S. P. 
oil is a 1 per cent. solution, whilst the British contains but 0°75 per cent.* The 
object of heating the oil is to expel air and traces of water, which would aid in 
oxidizing the phosphorus. The ether not only assists in the preservation of the 
finished preparation, but is of use in rendering the oil less disagreeable to the taste. 
Dr. E. R. Squibb passes a current of carbonic acid gas through the oil contained in 
the bottle that it is to be kept in, to expel the air and prevent oxidation. 

This new officinal is a clear and colorless or but slightly colored oil; phosphores- 
cent in the dark, having the odor and taste of phosphorus quite distinctly. It may 
be administered in the form of an emulsion, preferably the officinal almond emul- 
sion, and flavored with oil of bitter almond, or in capsules; each minim contains 
about 7}, of a grain of phosphorus. It affords a good way of exhibiting the drug. 
The dose of the U.S. solution is from three to five minims (0°18 to 0:3 C.c.). 


OLEUM PICIS LIQUIDE. U.8. Oil of Tar. 
(O/LE-UM PI/CIS LIQ'UI-D#—lik’ we-de.) 
“¢ A volatile oil distilled from Tar.” U.S. 
Huile volatile de Goudron, F7r.; Theerdl, G. 
This new officinal is prepared by distilling tar; the residue left in the still being 
known as pitch. It represents thoroughly the medicinal properties of tar, and is 
preferable on account of its less offensive taste. (See Pix Ligquida.)} It is officinally 


* It is often desirable to be acquainted with the degree. of solubility of phosphorus in the dif- 
ferent fixed oils in ordinary use, in reference to its exhibition as medicine. The following list is 
taken from the Journal de Pharmacie (Févr. 1869, p. 94), where it is given on the authority of 
M.C. Mere. The oils of sweet almonds, of olives, of sesamum, and of ground-nuts will retain, at 
common temperatures, <1, of their weight of phosphorus. It may even descend to 7s for almond 
and ground-nut oils; but it is not prudent, in practice, to keep too near the limits of saturation. 
The oils of colza and flaxseed, brown cod-liver oil, and neat’s foot. oil, retained 1, of their weight, 
even after eight days’ exposure in a cellar. Castor oil is far removed from these figures, 105 parts 
of it being required to dissolve one of phosphorus. The author has observed no sensible differ- 
ence in the dissolving power of overheated and not overheated oils. 

t Oil of Cade. Oleum Cadinum, Huile de Cade. French. This is a kind of tar, obtained by 


distillation per descenswm, from the interior reddish wood of Juniperus communis, or more strictly 


a 
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described as “an almost colorless liquid when freshly distilled, but soon acquiring 
a dark, reddish brown color, having a strong, tarry odor and taste, and an acid re- 
action. Sp. gr. about 0-970. It is readily soluble in alcohol.” U.S. 


OLEUM PIMENTA. U.S., Br. Oil of Pimenta. [Oil of Allspice. | 
(O'LE-UM PI-MEN’T@.) 

Essence de Piment de la Jamaique, F’r.; Nelkenpfefferél, G. 

The berries yield from 1 to more than 4 per cent. of the volatile oil, which, as 
found in commerce, is brownish red, and has the odor and taste of pimenta, though 
warmer and more pungent. It hasa slightly acid reaction. It is said, when freshly 
distilled, to be colorless or yellowish. Nitric acid reddens it. Its sp. gr. is stated 
at 1-021, but varies (about 1-040, U.S.). It is readily soluble in alcohol. With a 
concentrated solution of potassa it forms a semi-solid mass. It consists, like oil of 
cloves, of two distinct oils, a lighter and heavier, the former of which comes over 
first in distillation. They may be separated by distilling the oil from caustic potassa. 
The light oil comes over, and the heavy remains combined with the potassa. The 
latter may be obtained by distilling the residue with sulphuric acid. The light oil 
is lighter than water, and is a pure hydrocarbon. The heavy has the acid property 
of forming crystalline compounds with the alkalies. They are analogous to the light 
and heavy oils of cloves. Indeed, the heavy has been found to be identical with the 
eugenic acid of that oil. (See Oleum Caryophylli.) The oil of pimenta is given for 
the same purposes as the other stimulant aromatic oils. The dose is from three to 
six drops (0°18 to 0°36 C.c.). 

Off. Prep. Spiritus Myrciz, U.S. 


OLEUM RICINI. U.S, Br. Castor Oil. 
(0'LE-UM RI-CI'NI.) 

« A fixed oil expressed from the seed of Ricinus communis. Linné. (Nat. Ord. 
Euphorbiacese.)” U.S. ‘The oil expressed from the seeds of Ricinus communis. 
Linn. Imported chiefly from Calcutta.” Br. 

Huile de Ricin, Fr.; Ricinus6)],@.; Olio di Ricino, /t.; Oleum Palme Christi; Aceyte de Ricino, Sp. 

Gen.Ch. MALE. Calyx five-parted. Corolla none. Stamens numerous. FEMALE. 
Calyx three-parted. Corolianone. Styles three, bifid. Capsules three-celled. Seed 
one. Willd. 

Ricinus communis. Willd. Sp. Plant. iv. 564. The castor oil plant, or palma 
Christi, attains in the Kast Indies and Africa the character of a tree, and rises some- 
times thirty or forty feet. In the temperate latitudes of North America and Europe 
it is annual; though M. Achille Richard saw, in the south of France, in the vicinity 
of Nice, on the sea-coast, a small wood consisting entirely of what he supposed to 
be this species of Ricinus.* The following description applies to the plant as culti- 
vated in cool latitudes. The stem is of vigorous growth, erect, round, hollow, 
smooth, glaucous, somewhat purplish towards the top, branching, and from three to 
eight feet or more in height. The leaves are alternate, peltate or supported upon 


of J. Oxycedrus, which grows in the south of France, where the substance is prepared. Itisa 
thick liquid, black, and of a smell analogous to that of common tar. It has long been employed in 
the treatment of the cutaneous diseases of horses, sheep, etc., and is also applied by the peasantry 
to their own skin affections. More recently, it has acquired much reputation in these complaints, 
in consequence of its extensive and successful use in the hospitals of. Paris. M. Bazin has employed 
it with success in psora, lichen agrius, the different scaly affections, the advanced stage of eczema, 
and favus. In most of these complaints we have long been in the habit of employing common tar 
ointment, and with probably equal success, A kind of soap is prepared from the oil of cade, which 
affords a convenient method of applying it. In the Ed. Monthly Journ., for July, 1852 (page 66), 
it is stated that the soap is made by distilling the tar, incorporating the volatile oil obtained with 
a fixed oil, and then saponifying this with soda. It is in the form of black balls, readily unites 
with water, and may be applied to the surface like any other soap. The best plan is probably to 
apply it at bedtime, and wash it off next morning. A g/ycerate of tar has been recommended 
for external use, made by mixing, with the aid of heat, an ounce of glycerin, half a drachm of the 
purified oil of cade, and half an ounce of powdered starch. (Am. Journ. of Med, Sci., Jan. 1859.) 

* While at Montpellier, in France, in the spring of 1861, Dr. Geo. B. Wood was assured by Dr. 
Martius, Professor of Botany in the University of that city, that the species seen by Richard was 
not the Ricinus communis, but the Ricinus Africanus ; also that all the plants of the genus Ricinus 
growing wild on the borders of the Mediterranean were the 2. Africanus. 


1032 Oleum Ricini. PART I. 


footstalks inserted into their lower disk, palmate with seven- or nine-pointed serrate 
lobes, smooth on both sides, and of a bluish green color. The flowers are mone- 
cious, stand upon jointed peduncles, and form a pyramidal terminal raceme, of which 
the lower portion is occupied by the male flowers, the upper by the female. Both 
are destitute of corolla. In the male flowers the calyx is divided into five oval, con- 
cave, pointed, reflected, purplish segments, and encloses numerous stamens, united 
into fasciculi at their base. In the female the calyx has three or five narrow lanceo- 
late segments; and the ovary, which is roundish and three-sided, supports three 
linear, reddish stigmas, forked at their apex. The fruit is a roundish glaucous cap- 
sule, with three projecting sides, covered with tough spines, and divided into three 
cells, each containing one seed, which is expelled by the bursting of the capsule. 
This species of Ricinus is a native of the Hast Indies and Northern Africa, natu- 
ralized in the West Indies, and cultivated in various parts of the world, in few coun- 
tries more largely than in the Middle and Western United States. The flowers 
appear in July, and the seeds ripen successively in August and September. A de- 
coction of the leaves is said to be employed effectively, as a local application to the 
breast, for promoting the secretion of milk ; and an infusion of the leaves has been 
given internally, for a similar purpose, by Dr. Routh, with great supposed success. 
(London Lancet, Dec. 24, 1859.) 

1. Tue SeEps. These are about as large as a small bean, oval, compressed, obtuse 
at the extremities, very smooth and shining, and of a grayish or ash color, marbled 
with reddish brown spots and veins. At one end of the seed is a small yellowish 
tubercle, from which an obscure longitudinal ridge proceeds to the opposite extremity, 
dividing the side upon which it is situated into two flattish surfaces. In its geueral 
appearance the seed is thought to resemble the insect called the tick, the Latin name 
of which has been adopted as the generic title of the plant. Its variegated color 
depends upon a very thin pellicle, closely investing a hard, brittle, blackish, tasteless, 
easily separated shell, within which is the kernel, highly oleaginous, of a white color, 
and a sweetish taste, succeeded by a slight degree of acrimony. The seeds easily 
become rancid, and are then unfit for the extraction of the oil, which is acrid and 
irritating. In 100 parts Geiger found, exclusive of moisture, 23°82 parts of envelope, 
and 69:09 of kernel. These 69:09 parts contained 46:19 of fixed oil, 2-40 of gum, 
20:00 of starch and lignin, and 0°50 of albumen. Mr. Henry Bower could find no 
starch, but separated from the seeds an albuminoid principle, which acted with amyg- 
dalio and water like emulsin, producing the odor of oil of bitter almond, though 
in a less degree. (A. J. P., xxvi. 208.) It is highly probable that it is this principle 
which, acting as a ferment on the oily matter of the seeds, gives rise to changes in 
its nature which render them rancid. Mr. G. J. Scattergood found the odor of 
castor oil to be developed in the beans when bruised with water, and much more 
powerfully in those long kept than in the fresh. The water distilled from the seeds 
has a peculiar nauseous odor, quite distinct from that of the oil. (bid., xxviii. 207.)* 

Taken internally the seeds are powerfully cathartic, and often emetic. Two are 
sufficient to purge with great violence, and three have taken life in the adult. This 


* Rictnine or Ricinia., Professor Tuson announced the discovery in the seeds of a peculiar alka- 
loid, which he named ricinine. To obtain it, the crushed seeds are exhausted by successive portions 
of boiling water; the decoction is filtered through wet muslin; the filtered liquor is evaporated to 
dryness over a water-bath ; the extract thus obtained is exhausted by boiling alcohol; the alcoholic 
solution is allowed to cool, then filtered to separate a little resinous matter, and lastly concentrated 
and permitted to stand. In the course of some hours, a mass of nearly white crystals is deposited, 
which when recrystallized from alcohol, and decolorized by animal charcoal, are the alkaloid in a 
pure state. Ricinine crystallizes in rectangular prisms and tables, has a feebly bitter taste, some- 
what resembling that of bitter almonds, is fusible and crystallizes on cooling, volatilizable unchanged, 
inflammable, soluble most readily in water and alcohol, and very slightly in ether or benzol. Heated 
with hydrate of potassa it evolves ammonia, and therefore contains nitrogen. It appears to com- 
bine with sulphuric, nitric, and hydrochloric acids. But a more accurate investigation is needed, 
before it can be admitted to be undoubtedly a distinct and pure alkaloid. A minute quantity is 
said to be obtained from castor oil by shaking it with water, evaporating the liquid, treating the 
residue with boiling benzol, and allowing the solution to evaporate spontaneously. Professor 
Tuson does not claim for the new alkaloid the possession of purgative properties. Two grains 
given to a rabbit produced no observable effect. Prof. E.S, Wayne obtained from the leaves of 
Ricinus communis a substance apparently identical with Tuson’s ricinine, but he does not consider 
it to be an alkaloid. (A.J. P., 1874, p. 97.) 
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property depends upon an acrid principle, which, according to Guibourt, pervades 
the whole kernel, in connection with the oil. The integuments of the seeds have 
been proved to be inert. This principle is considered by some as volatile, and is 
said to be dissipated by the heat of boiling water. This view is strengthened by 
the experiments of Mr. Scattergood above referred to; as the water distilled from 
the seeds proved decidedly purgative in the dose of half a fluidounce, and in twice 
the quantity both purged and vomited. The same experimenter found that the 
residue, after the seeds had been exhausted by ether and alcohol, was inert in the 
dose of 28 grains; and the ethereal extract proved a mild cathartic in the dose of 
from two to five fluidrachms. After expression of the oil, and treatment with pure 
alcohol, M. Calloud found the residue to be powerfully emetic in the quantity of 30 
grains, taken in two doses. (Journ. de Pharm., 3e sér., xiv. 190.)* EH. L. Boerner 
(A. J. P., 1876, p. 481) obtained butyric acid by macerating the exhausted mare 
of the seeds with water until decomposed. M. Parola states that ether also is in- 
capable of extracting the acrid emetic principle from the seeds. At a temperature 
much above 100° C. (212° F.) the oil itself becomes altered and acrid. 

2. Tux Orn. This may be extracted from the seeds in three ways: 1, by decoction ; 
2, by expression ; and, 3, by the agency of alcohol or other solvent. 

The process by decoction, which has been practised in the East and West Indies, 
consists in bruising the seeds, previously deprived of their husk, and then boiling 
them in water. The oil, rising to the surface, is skimmed or strained off, and after- 
wards again boiled with a small quantity of water to dissipate the acrid principle. 
To increase the product it is said that the seeds are sometimes roasted. The oil is 
thus rendered brownish and acrid; andthe same result takes place in the second 
boiling, if care is not taken to suspend the process soon after the water has been 
evaporated. Hence it happens that the West India oil has generally a brownish 
color, an acrid taste, and irritating properties. 

The oil is obtained in this country by expression. The following, as we have been 
informed, are the outlines of the process usually employed by those who prepare it 
on a large scale. The seeds, having been thoroughly cleansed from the dust and 
fragments of the capsules with which they are mixed, are conveyed into a shallow 
iron reservoir, where they are submitted to a gentle heat insufficient to scorch or de- 
compose them, and not greater than can be readily borne by the hand. The object 
of this step is to render the oil sufficiently liquid for easy expression. The seeds are 
then introduced into a powerful hydraulic press. A whitish oily liquid is thus ob- 
tained, which is transferred to clean iron boilers, supplied with a considerable quan- 
tity of water. The mixture is boiled for some time, and, the impurities being 
skimmed off as they rise to the surface, a clear oil is at length left upon the top of the 
water, the mucilage and starch having been dissolved by this liquid, and the albumen 
coagulated by the heat. The latter ingredient forms a whitish layer between the 
oil and the water. The clear oil is now carefully removed ; and the process is com- 
pleted by boiling with a minute proportion of water, and continuing the application 
of heat till aqueous vapor ceases to rise, and till a small portion of the liquid, taken 
out in a vial, continues perfectly transparent when it cools. The effect of this last 
operation is to clarify the oil, and to render it less irritating by driving off the acrid 
volatile matter. But much care is requisite not to push the heat too far; as the oil 
then acquires a brownish hue, and an acrid peppery taste. After the completion 
of the process, the oil is put into barrels, and sent into the market. See article on 
the preparation of castor oil (A. J. P., 1879, p. 481). There is reason, however, 
to believe that much of the American oil is prepared by merely allowing it to stand 
for some time after expression, and then drawing off the supernatant liquid. One 
bushel of good seeds yields five or six quarts, or about 25 per cent., of the best oil. 
If not carefully prepared, it is apt to deposit a sediment upon standing ; and the 

* A case is reported in the Archives Générales de Médecine (Mars, 1869, p. 284), by Prof. Houzé 
de l’Aubnoit, in which a middle-aged woman was fatally poisoned by from 6 to 10 grammes of the 
seeds of the castor-oil plant. After taking them she was very speedily seized with violent vomiting 
and purging, with bloody stools, which continued almost incessantly for five days, when she died. 


Examination showed signs of violent inflammation of the alimentary canal, especially of the small 
intestines. 
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apothecary may find it necessary-to filter it through coarse paper before dispensing 
it. Perhaps this may be owing to the plan just alluded to of purifying the oil by 
rest and decantation. We have been told that the oil in barrels usually deposits 
in cold weather a copious whitish sediment, which is redissolved when the tempera- 
ture rises. A large proportion of the drug consumed in the eastern section of the 
Union has been derived, by way of New Orleans, from Illinois and the neighboring 
States, where it has been at times so abundant that it has been used for burning in 
lamps, and for lubricating machinery.* According to the census reports, there were 
manufactured in the United States in the year 1880, 893,802 gallons of castor oil, 
valued at $790,741.7 

The process for obtaining castor oil by means of alcohol has been practised in 
France; but the product is said to become rancid more speedily than that procured 
in the ordinary mode. Such a preparation has been employed in Italy, and is 
asserted to be less disagreeable to the taste, and more effective, than the common oil 
obtained by expression. According to M. Parola, an ethero-alcoholic extract, and 
an ethereal or alcoholic tincture of the seeds, operate in much smaller doses than the 
oil, and with less disposition to irritate the bowels or to cause vomiting. (See Am. 
Journ. of Med. Sct., N.8., xiii. 143.) 

Properties. Pure castor oil is a thick, viscid, colorless liquid, with little or no 
odor, and a mild though somewhat nauseous taste, followed by a slight sense of 
acrimony. As found in the shops it is often tinged with yellow, and has an un- 
pleasant smell; and parcels are sometimes though rarely met with of a brownish 
color and hot acrid taste. It does not readily congeal by cold. When exposed to 
the air it slowly thickens, without becoming opaque. ‘ When cooled, it becomes 
thicker, generally depositing white granules, and at about —18° C. (04° F.) it con- 
geals to a yellowish mass.” U.S. It is heavier than most of the other fixed oils; 
its sp. gr. having been stated to be 0:969 at 55° F. (0-950 to 0-970, U.S). It differs 


also from other fixed oils in being soluble in all proportions in cold absolute alcohol. 


Weaker alcohol, of the sp. gr. 0-8425, takes up about three-fifths of its weight. It 
has been supposed that adulterations with other fixed oils might thus be detected, 
as the latter are much less soluble in that fluid; but Pereira has shown that castor 
oil has the property of rendering a portion of other fixed oils soluble in alcohol; 
so that the test cannot be relied on. (P. J. Tr., ix. 498.) Such adulterations, 
however, are seldom practised in this country.f{ . Castor oil is soluble also in ether, 


* For a particular account of the mode of cultivating the castor-oil plant and preparing the oil 
in the Western States, see a paper by Prof. Procter in A. J. P. (xxvii. 99). 

{ Ltalian Castor Oil. The castor oil plant is cultivated throughout Italy, but especially in the 
neighborhood of Verona, where the oil is prepared with great care, and is remarkably free from 
the peculiar odor and taste which render this medicine so repulsive to many palates. As it is 
highly desirable, for certain purposes, that the oil should be as free from these properties as pos- 
sible, though as a mere purgative perhaps less powerful when deprived of them, it is a point 
worthy of investigation, why it is that the Italian oil is superior to most if not all other commer- 
cial varieties of the oil in these respects. The following facts in relation to the mode of preparing 
the oil practised at Verona, published by Mr. H. Groves, of Florence, acquire on this account a 
special value. One point of importance is that the seeds are used fresh, as the oil rapidly becomes 
rancid in them when kept. Another fact is that the seeds are entirely deprived of their coating 
before being submitted to pressure. This is effected by passing them between two revolving 
wooden rollers, with a winnowing machine beneath; and, to secure the complete absence of in- 
tegument, they are afterwards assorted by the hand; all being rejected which are not perfectly 
decorticated. They are then put into hempen bags, which are arranged in layers, with a sheet of 
iron heated to 90° F. between them, so as to enable the oil to flow. Lastly, they are submitted to 
pressure in hydraulic presses. The oil which now flows is of the finest quality. An inferior kind 
is obtained by pressing the mare at a somewhat higher heat. (P. J. 7r., Oct. 1866.) 

{ Cohesion figures as a means of testing liquids. A mode of testing oily or resinous liquids has been 
proposed by Mr. Charles Tomlinson, which is applicable to this oil, and may succeed when purely 
chemical inethods fail. When one liquid is dropped on the surface of another, there are often 
curious figures produced, as the drop spreads out on the surface of the liquid upon which it falls, 
occasioned by the conflict between the cohesion of the drop and the forces which cause its diffusion. 
These the author calls cohesion figures. As a general rule, each liquid has its own characteristic 
figures, which are modified by the admixture of other liquids, and thus the means are afforded of 
testing not only the identity of any suspected liquid, but also its purity. To one not acquainted 
with the characteristic cohesion figures, it would be sufficient to try the experiment with a speci- 
men known to be pure, and then to compare with the figure it forms, those formed by the specimen 
to be tested. The experiment should always be made under precisely similar circumstances. In 
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and in its weight of glacial acetic acid. Its proximate composition * has been re- 
_peatedly investigated. By saponification it yields several fatty acids, one of which 
appears to be palmitic acid, C,,H,,O,, but the prevailing acid is ricinoleic acid, 
C,,H,,0,, which is solid below 0° C., does not solidify in contact with the air by ab- 
sorption of oxygen, and is not homologous with oleic or linoleic acid, neither of 
which is found in eastor oil. Castor oil is thickened if warmed with 1 part of 
starch and 5 parts of nitric acid (sp. gr. 1:25), ricinelaidin being formed. From 
this ricinelaidic acid may be obtained in brilliant crystals. Ricinoleic acid is con- 
verted by caustic potassa into caprylic alcohol and sebacic acid, with disengagement 
of hydrogen ; and the same products are obtained by the reaction of potassa with the 
oil itself. (See Journ. de Pharm., Aott, 1855, p. 113.) Its purgative property is 
supposed by MM. Bussy and Lecanu to belong essentially to the oil, and not to any 
distinct principle which it may hold in solution. According to M. O. Popp, castor 
oil differs from all other fixed oils in turning the plane of polarized light to the right. 
(A. J. P., Aug. 1871, p. 354; from Arch. de Pharm., 1871.) Various substances 
containing coloring principles which they yield to castor oil produce beautiful fluo- 
rescence in that fluid when heated with it; such as logwood, turmeric, camwood, ete. 
(Charles Horner, P. J. 7'r., Oct. 1874, p. 282.) 

Castor oil which is acrid to the taste may sometimes be rendered mild by boiling 
it with a small proportion of water. If turbid, it should be clarified by filtration 
through coarse paper. On exposure to the air, it is apt to become rancid, and is 
then unfit for use. 

Medical Properties and Uses. Good castor oil is a mild and speedy cathartic, 
usually operating with little griping or uneasiness, and evacuating the contents of 
the bowels without much increasing the alvine secretions. Hence it is particu- 
larly applicable to constipation from collections of indurated faeces, and to cases in 
which acrid substances have been swallowed, or acrid secretions have accumulated 
in the bowels. From its mildness it is also especially adapted to diseases attended 
with irritation or inflammation of the bowels; as colic, diarrhoea, dysentery, and 
enteritis. It is habitually resorted to in cases of pregnant and puerperal women, 
and is decidedly, as a general rule, the best and safest cathartic for children. In- 
fants usually require a larger relative dose than adults. 

The dose for an adult is half a fluidounce (15 C.c.), for an infant from one to 
three or four fluidrachms (3°75-11:25-15 C.c.). It is difficult of administration, 
from its peculiarly disagreeable taste, and from its clamminess and adhesiveness to 
the mouth. In a few cases, the disgust which it excites is utterly unconquerable 
by any effort of resolution. A common method of disguising the drug is to give 
it floating in mint or cinnamon water; but that which we have found upon the 
whole the least offensive, is to give it floating on the froth of sarsaparilla syrup 
mixed with carbonic acid water. Some take it in wine, or spirituous liquors, or the 
froth of porter; but these are often contraindicated by their stimulant property. 
An excellent method is to mix it with an equal amount of glycerin and strongly 
aromatize with a volatile oil. It separates on standing, but can readily be reincor- 
porated by shaking. When the stomach is unusually delicate, the oil may be made 
into an emulsion with mucilage or the yolk of an egg, loaf sugar, and an aromatic water. 
Tragacanth has been recommended as producing a better emulsion than gum arabic. 
Laudanum may be added in cases of intestinal irritation. Castor oil may also be 
beneficially used as an enema, in the quantity of two or three fluidounces (60 or 90 
C.c.), mixed with some mucilaginous liquid. It has been recommended as a local 
application to the breasts of nursing women, to promote the secretion of milk. 
reference to castor oil, it should be dropped from the end of a glass rod upon the surface of perfectly 
clear water, in a glass vessel scrupulously clean ; as any imperfection in these respects might inter- 
pose a physical impediment to the success of the experiment. (Chem. News, Feb. 13, 1864, p. 79. 
See also A. J. P., July, 1864.) 

Effect on light. Another test for castor oil is its influence on polarized light. The fixed oils 
generally have little or no power. Castor oil deviates the plane of polarization to the right, but 
loses this property if heated to 270°C. (518° F.). (Journ. de Pharm., Nov. 1861, p. 339.) 

* When distilled in vacuo it yields at first about one-third of its volume of nearly pure cenanthol, 


and after this, with great rise of temperature, a crystallizing body belonging to the oleic acid group 
and having the formula Cy, H20.2. (A. J. P., 1878, p. 182.) 
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Though apt to become rancid by itself, it loses much of its susceptibility when 
mixed with lard; and some druggists are said to use it as a substitute for olive 
oil in ointments and cerates. But the slightly irritating properties of even the 
mildest castor oil render it unfit for those preparations which are intended to alle- 
viate irritation. . 

Of. Prep. Collodium Flexile, U. S.; Linimentum Sinapis Compositum, Br; 
Rilula Hydrargyri Subchloridi Composita, Br. 


OLEUM ROSE. U.S. Oil of Rose. 
(O'LE-UM RO!gZ.) 

‘A volatile oil distilled from the fresh flowers of Rosa damascena. Miller. (Vat. 
Ord. Rosacex, Rosex.)” U.S. 

Oleum Rosarum; Attar, Otto of Rose; Essence de Rose, F'r.; Rosen6l, G. 

This is commonly called attar, ottv, or essence of roses. lt is prepared on a large 
scale in Turkey in Europe, especially in the Balkan Mountains, in Hgypt, Persia, 
Cashmere, India, and other countries of the Hast; but HKuropean and American 
commerce is at present supplied chiefly from the region constituting the southern 
slope of the Balkans. Kizanlik is said to be the district in which the oil is most 
largely produced; 500,000 metticals (about 3000 avoirdupois pounds) being at 
present the annual amount obtained. The roses are gathered in May, and are dis- 
tilled with the green leaves of the calyx. They are put, to the amount of 30 or 60 
pounds, into a tinned copper boiler of the capacity of about 150 pounds. The heat is 
applied over an open fire, and a boiling temperature is continued for two hours, when 
the first part of the distilled fluid is returned to the boiler, and the process is con- 
tinued to completion. The oil collects on the top of the water in the receiver, where 
it is removed from time to time as it accumulates. (P. J. Tr., June, 1872, p. 1051.) 
In the south of France it is prepared in small quantities by distilling the petals of 
the rose with water. The oil concretes and floats upon the surface of the water 
when it cools. The precise species of rose from which the oil is extracted is not in 
all instances certainly known; but it is said to be obtained from 2. damascena in 
Northern India, R. moschata in Persia, and & centifolia ( provincialis) in the 
north of European Turkey. Dr. Hochstell of the Vienna University, who tray- 
elled in the region of the rose-culture, and from whose paper the facts just men- 
tioned were chiefly derived, states that the most important species cultivated in the 
valley of Kizanlik are &. damascena, R. semperviva, and R. moschata. It is fur- 
nished in very minute proportion; not more than three drachms having been ob- 
tained by Colonel Polier, in Hindostan, from 100 lbs. of the petals. It is usually 
imported in small bottles, and is very costly.* Oil of rose is said to be prepared 
in Macedonia by crushing the petals in mills, expressing the fluid part, filtering it, 
and then exposing it to the sun in small glass vessels. The oil gradually collects 
on the surface of the liquid, and is removed. (Pharm. Centralb., 1847, p. 783.) 
Landerer states that at Damascus and other parts of Asia Minor the oil is pre- 
pared by dry distillation. The buds being collected before sunrise are placed in a 
glass retort; and the distillation is effected by a salt-water bath, care being taken so 
to regulate the heat as not to scorch the petals. The water of the fresh roses 
and their oil come over together, and the latter floating on the top is readily 
separated. 

Oil of rose is nearly colorless, or presents some shade -of green, yellow, or red, 
but, according to Polier, the color is no criterion of its value. It is concrete below 
80° F., and becomes liquid between 84° and 86° F. Its odor is very powerful and dif- 
fusive. At 90° F. its sp. gr. is 0°832. Alcohol dissolves it, though not freely when 
cold. ‘ A slightly acid reaction. Sp. gr. about 0:860. It is but slightly soluble 
in alcohol. When slowly cooled to near 10° C. (50° F.), the Oil becomes a trans- 
parent solid, interspersed with numerous, slender, shining, iridescent, scale-like crys- 
tals. When rapidly cooled to 12°5° C. (54:5° F.), it congeals to a solid mass of 


* For an account by Dr. R. Bauer, of Constantinople, of oil of roses, its production, properties, 
adulteration, etc., see P. J. Tr., Dec. 1867, p. 286; also A. J. P., 1881, p. 367. 
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light, feathery, shining scales or plates.” U.S. It consists of two oils, one liquid, 
the other concrete at ordinary temperatures. These may be separated by freezing 
the oil, and compressing it between folds of blotting paper, which absorbs the liquid 
oil, and leaves the concrete or stearoptene. The latter consists exclusively of carbon 
and hydrogen; the former, of these with oxygen. The odor resides exclusively in 
the liquid oil, the pure stearoptene being scentless. 

Sandal-wood oil, other volatile oils, fixed oils, spermaceti, etc., are said to be added 
almost universally as adulterations. The volatile additions may be detected by not 
being concrete; the fixed, by the greasy stain they leave on paper when heated. 
Guibourt has offered certain tests by which he thinks the purity of the oil may be 
determined. (See A. J. P., xxi. 318.) A. Ganswindt recommends the following 
tests. Agitate 1 drop of the oil with 45 Gm. of warm water, and sprinkle the solu- 
tion in a moderately warm room, which will soon be filled with a rose odor, in 
which foreign odors may be detected without difficulty. An adulteration with a 
fixed oil produces a permanent grease stain upon paper, and spermaceti is left behind 
on the evaporation of a few drops of the oil from a watch crystal in a water-bath. 
On mixing a few drops of pure oil of rose with an equal bulk of sulphuric acid, 
the rose odor is not changed, but oils used for adulteration change their odor, which 
becomes apparent in the rose odor. Or 5 drops of the oil are mixed in a dry test- 
tube with 20 drops of pure concentrated sulphuric acid ; when the mixture is cool 
it is agitated with 20 Gm. of absolute alcohol, when a nearly clear solution should 
be obtained, which, heated to boiling, remains clear yellowish brown on cooling. 
In the presence of the oils of rose-geranium, palma rosa, etc., the alcoholic mixture 
is turbid, and on standing separates a deposit without becoming clear. (Sez/ens. 
Zig., 1881, p. 32; A. J. P., May, 1881.) It is said that the oil of one of the 
sweet-scented Pelargoniums, perhaps the rose-geraniwm, is much employed in Tur- 
key for the purpose of adulteration; and this is undoubtedly correct. According 
to Mr. Hanbury, who appears to have thoroughly investigated the subject, two sub- 
stances especially are used in Constantinople for adulterating the oil; one sperma- 
ceti, the other a volatile oil, produced by certain grasses in the Hast Indies belonging 
to the genus Andropogon, large quantities of which are exported from Bombay, 
partly directly to Europe, partly through the Arabian Gulf, whence it reaches Con- 
stantinople. The same oil is imported into London under the name of Turkish 
essence of geranium, or geranium oil.* 

A test of the genuineness of oil of rose has been proposed by Hager, consisting 
in the action of strong sulphuric acid, which, added in the quantity of twenty drops 
to five drops of the oil, produces a reddish brown mixture, which, if shaken when 
cold with three drachms of absolute alcohol, will, if the oil be pure, change into a 
tolerably clear yellowish brown solution, remaining clear if heated to ebullition ; 
whereas, if the oil be adulterated, the mixture will continue very cloudy, and some- 
times a deposit will form. Professor Redwood, however, on trying the test, did not 
find it satisfactory. (P. J. Tr., Feb. 1866, p. 424.) 

According to Baur, the best tests of the purity of the oil are found in its congeal 
ing, in five minutes, at a temperature of 12°5° C. (545° F.), and its crystallizing, 
as a solid mass, in light, shiny plates, present everywhere throughout the liquid. 
These crystals are truncated semi-sided prisms, the angles of which are unequal, and 
which must be classed in the rhombic system. This stearoptene, melted, and 
allowed to cool, crystallizes in a manner so complete that the microscope can readily 
reveal the presence of foreign substances, such as spermaceti, fatty bodies, wax, 
and other analogous amorphous substances. (See Journ. de Pharm. et de Chim., 
Juillet, 1869, p. 30.) nia 

Oil of rose may be added, as a grateful perfume, to various spirituous prepara- 
tions for internal use, and to cerates and ointments. 

* Oil of Rhodium. This is said to be the oil from the wood of Convolvulus Scoparius or Genista 


Canariensis. It is used to adulterate oil of rose. An oil of rhodium is sold to rat-catchers as a 
lure for rats, which is made by mixing one part of oil of rose with twenty parts of oil of copaiba. 
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OLEUM ROSMARINI. U.S., Br. Oil of Rosemary. 
(O'LE-UM ROS-MA-RI/NI.) © 

“A volatile oil distilled from Rosemary.” U.S. 

Oleum Anthos; Essence de Romarin, Fr.; Rosmarindél, G@. 

The fresh leaves of rosemary yield, according to Baumé, 0:26 per cent. of volatile 
oil; but the product is stated much higher by others. According to Brande, a 
pound of the fresh herb yields about a drachm of the oil, which is about 1 per cent. ; 
and Zeller gives very nearly the same product for the dried herb. This oil is color. 
less, with an odor similar to that of the plant, though less agreeable. Its sp. gr. is 
said to be 0-911, but reduced to 0:8886 by rectification (about 0-900, U.S.). Bui- 
gnet gives the sp. gr. of the rectified oil 0-896, and states that it is moderately dextro- 
gyrate. Its reaction is neutral. It is soluble in all proportions in alcohol of 0:830, 
but requires for solution at 64° forty parts of alcohol of 0-887. (Berzelius.) Kane 
gives its sp. gr. 0:897, its boiling point 365°. Kept in bottles imperfectly stopped, 
it deposits a stearoptene analogous to camphor, sometimes amounting, according to 
Proust, to one-tenth of the oil. Both Gladstone and Fliickiger find that most of the 
oil consists of a hydrocarbon of the composition C,,H,,, aud boiling at 165° C. 
(329° F.); but there is a smaller fraction boiling at from 200° C. to 210° C. (892° 
to 410° F.), which at low temperatures deposits a camphor, ©,,H,,O. Bucholz 
states that it affords camphor when digested with from one-half its weight to an equal 
weight of potassa, and distilled. It is said to be sometimes adulterated with oil of 
turpentine, which may be detected by mixing the suspected liquid with an equal 
volume of pure alcohol. ‘The oil of rosemary is dissolved, and that of turpentine 
left. This oil is stimulant, but is employed chiefly as an ingredient of rubefacient 
liniments. The dose is from three to six drops (0:18 to 0:36 C.c.). A case of 
death is recorded, in a child four or five years old, from a mixture of six measures 
of this oil, and two of oil of wormseed, given in repeated doses of a tablespoonful. 
(A.SoP., xxills 286) 

Off. Prep. Linimentum Saponis; Spiritus Odoratus, U. S.; Spiritus Rosmarini, 
Br.; Tinctura Lavandulz Composita. 


OLEUM RUT. U.S. Br. Oil of Rue. 
(O'LE-UM RU/T2.) 


“A volatile oil distilled from Ruta graveolens. Linné. (Nat. Ord. Rutacez, ~ 
Rutez.)” U.S. 

Essence de Rue, Fr.; Rautendl, G. 

Rue yields a very small proportion of a yellow or greenish volatile oil, which be- 
comes brown with age. According to Zeller, the product from the fresh herb is 0:28 
per cent., from the seeds about 1 per cent. The oil has the strong unpleasant odor of © 
the plant, and an acrid taste. Kane gives its sp. gr. 0°837, its boiling point 230° C. 
(446° F.). “A neutral reaction. Sp. gr. about 0-880. It is soluble in an equal 
weight of alcohol.” U.S. It consists mainly of an oxidized constituent, which 
Strecker proved to be methyl-nonyl-ketone, CH,.CO.C,H,,; that is, a ketone analo- 
gous to acetone, CH,.CO.OCH,. This accounts for its yielding under treatment with 
oxidizing agents pelargonic acid, C,H,,O,. The methyl-nonyl-ketone, when pure, is 
a colorless liquid, fluorescing blue, boiling at 225° C. (437° F.), and crystallizing 
at about 5° C. (41° F.). When treated with nitric acid, it yields, among other 
products, pelargonic acid, which is used in the preparation of a fruit essence denomi- 
nated pelargonic ether. (See Hruit Essences,in Part II.) It is stimulant and anti- 
spasmodic, and has been given in hysteria, convulsions, and amenorrhea. The dose 
is from two to five drops (0:12 to 0:3 C.c.). 


OLEUM SABINE. U.S, Br. Oil of Savine. 
(O/LE-UM SA-BI/NZ.) 
Essence de Sabine, Fr.; Sadebaumdl, G. : 
According to the more recent authorities, the proportion of volatile oil obtained 
‘rom savine varies from less than 1 to 2:5 per cent. The oil is nearly colorless or 
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yellow, limpid, strongly odorous, and of a bitterish, extremely acrid taste. “A 
neutral reaction. Sp. gr. about 0-910. It is soluble in an equal weight of aleo- 
hol.” U.S. Kane gives its sp. gr. 0-915, its boiling point 157-2° ©. (815° F.) 
and its composition C,,H,,, equivalent to that of oil of turpentine. According to 
Winckler, it is converted by sulphuric acid into an oil not distinguishable from that 
of thyme. (Chem. Gaz., Jan. 1847, p. 11.) With iodine it becomes heated, deto- 
nates, and gives off yellow and violet-red vapors. (Flaschoff.) Distilled with 24 
parts of water and 8 of chloride of calcium, it evolves carbonic acid with efferves- 
cence, and yields chloroform. ( Gmelin’s Handbook, xiv. 310.) The oil of savine is 
stimulant, emmenagogue, and actively rubefacient, and may be given for the same 
purposes as the plant in substance. It has been much employed empirically in 
amenorrheea, and with a view to produce abortion, and in some instances with fatal 
effects. The dose is from two to five drops (0-12 to 0°3 C.c.). Externally, Dr. 
Pincus has used it successfully in the proportion of five to thirty drops in an ounce 
of spirit for the cure of alopecia pityroides, He has it rubbed on the head and also 
applied by means of compresses. 


OLEUM SANTALI. U.S. Oil of Santal. 
(O/LE-UM SAN’TA-LI,) 

Oil of Sandal Wood; Essence de Santal, /’r.; Santelél, G. 

“ A volatile oil distilled from the wood of Santalum album. Linné. (Wat. Ord. 
Santalaceze.)” U.S. 

This is a new officinal oil. It is prepared by distilling the wood of the Santalum 
album, a tree growing in the Hast, but there now nearly exterminated. Santai 
wood is now derived chiefly from the island of Timor and Western Australia. (See 
Santalum Album, Part II.) According to Piesse, “one hundred weight yields 
thirty ounces of otto.” This oil is usually very largely adulterated with castor oil. 
The officinal description is as follows. ‘A pale yellowish or yellow liquid, of a 
peculiar, strongly aromatic odor, a pungent and spicy taste, and a slightly acid 
reaction. Sp. gr. about 0:945. It is readily soluble in alcohol.” U.S. 

Medical Properties. Oil of santal wood is very largely used as a perfume, but 
is also employed in practical medicine. It is when in concentrated form a local irri- 
tant, and probably is capable of causing more or less systemic excitement. The 
effects of large doses are not, however, well known, as it has been used exclusively 
for its influence upon mucous membranes, in chronic bronchitis, and especially in 
gonorrhea. In the latter disease it was first recommended by Dr. Thos. B. Hender- 
son, who is, however, stated to have used the oil of S. myrtifolium. In the ad- 
vanced stages of the disease, from twenty to thirty minims (1°25 to 1:9 C.c.) of it 
may be given in capsule or emulsion three times a day, often with most excellent 


results. 
OLEUM SASSAFRAS. U.S. Oil of Sassafras. 
(O/LE-UM SAS’SA-FRAS.) 

«A volatile oil distilled from Sassafras.” U.S. 

Essence de Sassafras, F7.; Sassafrasél, G. 

The proportion of oil yielded by the root of sassafras is variously stated at from 
less than 1 to somewhat more than 2 per cent. The bark of the root, directed by the 
U.S. Pharmacopeeia, would afford a larger amount. Very large quantities of the oil 
are distilled in Maryland, and sent to Baltimore for sale. The usual yield is said by 
Mr. Sharp to be one pound from three bushels of the root. From fifteen to twenty 
thousand pounds were sent annually, before the war, to the Baltimore market. (A. P. 
Sharp, A.J. P., Jan. 1863, p. 53.) At Richmond, Va., in 1871, it was being manu- 
factured at the rate of forty gallons of pure oil per week. The root, chopped 
fine by machinery, has steam forced through it in a closed tub, and the oil is 
then distilled in the ordinary way. 800 pounds of unrectified oil are said to be 
obtained from 40,000 pounds of the root. (Med. and Surg. Reporter, Aug. 26, 
1871.) The oil is of a yellow color or colorless, becoming reddish by age. It has 
the fragrant odor of sassafras, with’a warm, pungent, aromatic taste, and a neutral 
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reaction. It is among the heaviest of the volatile oils, having the sp. gr. 1-094, 
or 1-087 on the authority of Buignet, who states also that it is very slhghtly dex- 
trogyrate (about 1-090, U.S.). “It is readily soluble in alcohol. When treated with 
cold nitric acid, it becomes dark red, and is finally converted into a red resin.” U. S. 
MM. Grimaux and Ruothe state that it is a mixture of a hydrocarbon, sa/rene, 
C,,H,,, and an oxidized compound, sa/rol, C,,H,,0,. This latter constitutes nine- 
tenths of the weight of the oil. It crystallizes well in hard four- or six-sided prisms, 
with the odor of sassafras. It liquefies at 85° C. (47° F-.), boils at 232° C. (449-6° 
F.), and is destitute of rotatory power. Safrene, on the other hand, boils at 155° 
C. to 157° C. (311° to 314-6° F.), and is dextrogyrate. (See Sassafras.) 


OLEUM SESAMI. U.S. Oil of Sesamum. [Benné Ol. | 
(O'LE-UM SES!A-MI.) 

“A fixed oil expressed from the seed of Sesamum indicum. Linné. (Nat. Ord. 
Pedaliaceze.”) U.S. 

Huile de Sésame, Sésame, Fr.; Sesam, SesamGl, G.; Sesamo, Jt.; Anjonjoli, Sp. 

Gen. Cn. Calyx five-parted. Corolla bell-shaped, five-cleft, with the lower lobe 
largest. Stamens five, the fifth a rudiment. Stigma lanceolate. Capsule four- 
celled. Willd. 

Sesamum orientale. Willd. Sp. Plant. ili. 358; Rheed. Hort. Malab. ix. 54. 
“ Leaves ovate-oblong, entire.” . | 

Sesamum Indicum. Willd. Sp. Plant. iti. 359; Curtis, Bot. Mag. vol. xli. t. 
1688; B. & 7.198. “ Leaves ovate-lanceolate, the inferior three-lobed, the supe- 
rior undivided. Stem erect.” There is reason to believe that this species is the 
one chiefly cultivated in our Southern States. At least Dr. Geo. B. Wood found 
plants, raised in Philadelphia from seeds obtained from Georgia, to have its specific 
character, as given by Willdenow. 

The benné plant of our Southern States is annual, with a branching stem four or 
five feet high, and bearing opposite, petiolate leaves, varying considerably in their 
shape. Those on the upper part of the plant are ovate-lanceolate, irregularly serrate, 
and pointed; those near the base three-lobed and sometimes ternate; and lobed 
leaves are not uncommon at all distances from the ground. The flowers are reddish 
white, and stand solitarily upon short peduncles in the axils of the leaves. The 
fruit is an oblong capsule, with small, oval, yellowish seeds. 

These two species of Sesamum are natives of the Hast Indies, and have been cul- 
tivated from time immemorial in various parts of Asia and Africa. From the 
latter continent it is supposed that seeds were brought by the negroes to the United 
States, where, as well as in the West Indies, one or both species are now cultivated 
to a considerable extent. The plant above described will grow vigorously in the 
gardens so far north as Philadeiphia, though it does not usually ripen its seeds in 
this vicinity. The seeds are employed as food by the negroes, who parch them 
over the fire, boil them in broths, make them into puddings, and prepare them in 
various other modes. By expression they yield a fixed oil, which was introduced in 
the Pharmacopeeia at the last revision. M. Berjot obtained 53 per cent. of the oil 
by means of bisulphide of carbon. 

1. Benné Leaves. These abound in a gummy matter, which they readily impart 
to water, forming a rich, bland mucilage, much used in the Southern States as a 
drink in various complaints to which demulcents are applicable; as in cholera infan- 
tum, diarrhoea, dysentery, catarrh, and affections of the urinary passages. The rem- 
edy has attracted attent.on also in the North, and has been employed with favorable 
results in Philadelphia. One or two fresh leaves of full size, stirred about in half 
a pint of cool water, will soon render it sufficiently viscid. With dried leaves hot 
water is used. The leaves also serve for the preparation of emollient cataplasms. 

2. Benné Oil. This is inodorous, of a bland, sweetish taste, of a neutral reaction, 
and will keep long without becoming rancid. Fliickiger finds that 76 per cent. of 
the oil consists of olein, and that the solid portions yield on saponification palmitic, 
stearic, and myristic acids. The oil also contains a small quantity of what is prob- 
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ably a resinoid substance, which may be removed by glacial acetic acid or alcohol. 
It bears some resemblance to olive oil in its properties, and may be used for similar 
purposes. It is not a drying oil. At 127° C. (55° F.), it has the sp. gr. 0-919; 
and its point of congelation is —5° C. (23° F.). “Sp. gr. 0-914 to 0-923. When 
cooled to near 5° C. (23° F.), it congeals to a yellowish white mass. Concentrated 
sulphuric acid converts it into a brownish-red jelly. If 10 C.c. of the Oil be agitated 
with 3 drops of a cold mixture of equal volumes of nitric and sulphuric acids, the Oil 
will acquire a green color, soon changing to brownish red.’’ U.S. Its relation with 
nitric and sulphuric acids may serve for its detection when used as an adulterant, 
although it is said that if the other oil be in great excess, the oil of benné will not 
respond. It was known to the ancient Persians and Egyptians, and is esteemed by 
the modern Arabs and other people of the Hast, both as food, and as an external 
application to promote softness of the skin. It is laxative in large doses. 


OLEUM SINAPIS VOLATILE. U.S. Volatile Oil of Mustard. 
(O'LE-UM SI-NA/PIS VO-LAT'I-LE.) 
“A volatile oil obtained from Black Mustard by maceration with water and sub- 


sequent distillation.” U.S. 


Oleum Sinapis, Br., P.G.; Oleum Sinapis Athereum; Essence de Moutarde, Fr.; Aetherisches 
Senfol, G. 


The volatile oil of mustard is usually obtained from seeds which have been de- 
prived of their fixed oil by pressure. It is a colorless or pale yellow liquid, rather 
heavier than water, of an exceedingly pungent odor, and an acrid burning taste ; with 
alkaline solutions it yields sulphocyanates. “Sp. gr. 1-017 to 1:021. It boils at 
148° C. (298:4° F.). It is freely soluble in alcohol and in ether. If 1 part of the 
Oil is gradually added to 3 parts of sulphuric acid, keeping the mixture cool, the 
odor of mustard disappears, sulphurous acid vapor 1s given off, and the mass becomes 
thick’and only slightly darker. On heating the Oil to 50° C. (122° F.), in a flask 
connected with a well-cooled condenser, no liquid having the odor and characteristics 
_ of disulphide of carbon should pass over.” U.S. Dr. Will considers it to be iso-sul- 
phocyanate of allyl (C,H.), the compound radical of oil of garlic, which is con- 
sidered a sulphide of allyl. (Chem. Gaz., Nos. 62 and 64.) It is the principle upon 
which black mustard seeds depend for their activity. Volatile oil of mustard has 
been produced artificially, by MM. Berthelot and 8. de Luca, by treating iodide of 
propionyl, or allyl (C,H,1), with sulphocyanate of potassium. The iodine unites with 
potassium, and the liberated radical (C,H,) combines with the sulphocyaniec acid 
radical, CNS, to form volatile oil of mustard, C,H,.CNS. Iodide of allyl is pro- 
cured by treating glycerin with iodide of phosphorus, and differs from volatile oil of 
garlic (sulphide of allyl), only in containing iodine instead of sulphur. (Journ. de 
Pharm., Aotit, 1855, p. 124.) According to Zeller, the seeds yield from 0°33 to 
0-63 per cent. of the oil. Will and Koerner in 1868 explained the occurrence of 
this iso-sulphocyanate of allyl in mustard oil. It does not occur ready formed in 
the seeds, but is produced by the decomposition of a compound, sinigrin (myronate 
of potassium), occurring there. This sinigrin, C,,H,,KNS,O,,, is decomposed under 
the influence of myrosin, an albuminous ferment which is present, and yields as 
products of decomposition ©,H,ONS (iso-sulphocyanate of allyl), HKSO, (acid 
potassium sulphate), and ©,H,,O, (glucose). “The aqueous solution of myrosin 
coagulates at 60° C. (140° F.), and then becomes inactive; hence mustard seed 
which has been heated to 100° ©. (212° F.), or has been roasted, yields no volatile 
oil, nor dos it yield any if powdered and introduced at once into boiling water. 
(Pharmacographia, p. 67.) As it is often adulterated with other oils, a test has 
been proposed consisting of concentrated sulphuric acid, 50 drops of which are to 
be mixed with 5 drops of the suspected oil in a small glass tube. If the oil is pure, 
little change of color is produced; but if any adulterating. oil be present, a red or 
brown color will soon appear. Rectified oil of petroleum is the only exception, as 
the color of this is not affected by the acid; but it would be recognized by its in- 
solubility in sulphuric acid. (See A. J. P., July, 1865, p. 285.) Adulteration with 
alcohol is readily detected by its much lower boiling point, which also enables it to 
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be separated by distillation. The volatile oil of mustard has recently been employed 
as a substitute for the mustard plaster. For this purpose one part may be mixed 
with sixty parts of alcohol, and the mixture applied sprinkled not too thickly on 
piline. It acts speedily and efficiently. (P. J. Tr., July, 1865, p. 34.) 

White mustard seeds yield different products. When deprived of fatty oil they 
yield to boiling alcohol colorless crystals of sina/bin, an indifferent substance 
readily soluble in cold water, but sparingly in cold alcohol. According to Will, it 
breaks up under the action of myrosin into sulphocyanate of acrinyl, C,H,O.CNS, 
sulphate of sinapine, C,,H,,NSO,, and glucose, C,H,,0,. This sulphocyanate of 
acrinyl is a nearly colorless, non-volatile oil, and the rubefacient and vesicating principle 
of white mustard. Sinapine has not yet been isolated, but itis an unstable alkaloid. 

A practical application of the principles developed in the foregoing paragraphs 
has been suggested by M. Lebaigue, who proposes applying to one sheet of paper a 
concentrated solution of myronate of potassium, and to a second a concentrated solu- 
tion of myrosin, and drying them. When used, the leaves are to be moistened and 
applied to the surface, one over the other. Volatile oil of mustard is formed by the 
reaction of the two principles, and a sinapism is obtained. (Journ. de Pharm., Aott, 
1868, p. 118.) 

From the foregoing account of the chemical relations of mustard, it is obvious 
that admixture with alcohol or the acids, or the application of a boiling heat, can 
only have the effect of impairing its medical virtues, and that the best vehicle, 
whether for external or internal use, is water at common temperatures. 

Of. Prep. Linimentum Sinapis Compositum, U7. S. 


OLEUM SUCCINI. U.S. Oil of Amber. 
(O'LE-UM SYC-CI'NI.) 

‘A volatile oil obtained by the destructive distillation of Amber, and purified by 
subsequent rectification.” U.S. 

Oleum Succini Rectificatum, U.S. 1870; Huile volatile de Succin, F.; Bernsteindl, G. 

Amber is a fossil resin, occurring generally in small detached masses, in alluvial 
deposits, in different parts of the world. According to Goefert, there are about fifty 
species of extinct coniferous trees of which amber represents the resinous exudation. 
It is found chiefly in Prussia, either on the sea-shore, where it is thrown up by the 
Baltic, or underneath the surface, in the alluvial formations along the coast. It is 
said that the whole annual product of the Baltic coast of Prussia was in 1879 from 
100,000 to 130,000 kilogrammes (100 to 130 tons). Large deposits occur in some 
lakes on the eastern coast of Courland, and an extensive bed of yellow amber was 
discovered in 1854, on sinking a well in the coal mines near Prague. The largest 
mass of amber yet found weighed thirteen pounds. Amber also occurs in consid- 
erable quantities near Catania, in Sicily. It is usually associated with lignite, and 
sometimes encloses insects and parts of vegetables. In the United States, it was 
found at Cape Sable, Maryland, by Dr. Troost. In this locality it is associated with 
lignite and iron pyrites. It has also been discovered in New Jersey. The amber 
consumed in this country is brought from the ports of the Baltic. A mine of it 
is said to have been discovered near Rockwood in Australia. 

It is a brittle solid, generally in small irregular masses, permanent in the air, 
having a homogeneous texture and vitreous fracture, and susceptible of a fine polish. 
It becomes negatively electric by friction. Its color is generally brownish yellow, 
either light or deep, but is occasionally reddish brown or even deep brown, and a 
Sicilian variety is green or bluish from staining with phosphate of iron. It has no 
taste, and is inodorous when cold, but exhales a peculiar, aromatic smell when heated. 
It is usually translucent, though occasionally transparent or opaque. Its sp. gr. 
is about 1:07. Water and alcohol scarcely act on it. When heated in the open 
air, it softens, melts at 548°, swells, and at last inflames, leaving, after combustion, 
a small portion of ashes. Subjected to distillation in a retort furnished with a tubu- 
lated receiver, it yields, first, a yellow acid liquor; and afterwards a thin yellowish 
oil, with a yellow waxy substance, which is deposited in the neck of the retort, and 
the upper part of the receiver. This waxy substance, exhausted by cold ether of 
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the part soluble in that menstruum, is reduced to a yellow micaceous matter, iden- 
tical with the chrysen of Laurent. A white crystalline substance, identical with 
_ the zdrialin of Dumas, may be separated from the micaceous substance by boiling 
alcohol. Both chrysen and idrialin are hydrocarbons. (Pelletier and Walter, Journ. 
de Pharm., v. 60.) As the distillation proceeds, a considerable quantity of com- 
bustible gas is given off, which must be allowed to escape. By continuing the heat, 
the oil gradually deepens in color, until, towards the end of the distillation, it be- 
comes black and of the consistence of pitch. The oil obtained is called od of am- 
ber, and the acid liquor is a solution of impure succinic acid. Repeatedly distilled 
from nitric acid, amber yields an acid liquor, from which, after it has been neutralized 
with caustic potassa, ether separates pure camphor. (Doepping, Journ. de Pharm., 
vi. 168.) Camphor is also obtained by distilling to dryness powdered amber with 
an extremely concentrated solution of caustic potassa. (G. Reich, Jbid., xiii. 33.) 

According to Berzelius, amber consists of—1, a volatile oil of an agreeable odor in 
small quantity ; 2, a yellow resin, intimately united with a volatile oil, very solu- 
ble in alcohol, ether, and the alkalies, easily fusible, and resembling ordinary resins ; 
3, another resin, also combined with a volatile oil, soluble in ether and the alkalies, 
sparingly soluble in cold, but more soluble in boiling alcohol; 4, succinic acid; 5, a 
bituminous principle insoluble in alcohol, ether, and the alkalies, having some analogy 
to the lac resin of John, and constituting more than four-fifths of the amber. It also 
contains a strongly odorous, bright yellow substance, which hardens by time, but pre- 
serves in part its odor. The ultimate composition of amber is carbon 80°59, hydrogen 
7:31, oxygen 6°73, ashes (silica, lime, and alumina) 3-27 97-90, representing, after 
the deduction of the ash, a formula C,,H,,O. A minute proportion of sulphur has 
also been found among its constituents. (Jowrn. de Pharm., Mai, 1864, p. 404.) 

Amber was held in high estimation by the ancients as a medicine; but at present 
is employed only in pharmacy and the arts. In pharmacy it is used to prepare oil of 
amber and succinic acid. In the arts it is made into ornaments, such as beads, and 
instruments of use, as mouth-pieces, and is employed in preparing varnishes. When 
put to the latter use it requires to be first subjected to roasting, whereby it is ren- 
dered soluble in a mixture of linseed oil and oil of turpentine. This solution forms 
amber varnish. 

No directions have been given in the U.S. Pharmacopeia for preparing crude oil 
of amber since the edition of 1850.* The amber by its destructive distillation affords, 
among other products, an empyreumatic oil, which floats in the receiver upon the 
surface of an acid liquor. The heat requisite for the complete decomposition of the 
amber cannot be supported by a glass retort ; and, in order that all the oil which it 
is capable of yielding may be collected, the distillation should be performed in a 
tubulated iron or earthenware retort, which may be placed immediately upon the 
fire. The sand is added to prevent the amber from swelling too much. The oil 
may be separated from the acid liquor by means of the separating funnel. As first 
procured, it is a thick, very dark-colored liquid, of a peculiar strong empyreumatic 
odor. ‘In this state it is occasionally employed as a liniment; but for internal use 
it should be rectified. It has the composition C,,H,,, but is probably a mixture of 
hydrocarbons. 

Oxeum Succini Rectiricatum. Rectified Oil of Amber. The U.S. P. 1870 
gave the following process for its preparation. “Take of Oil of Amber a pint ; 
Water six pints. Mix them in a glass retort, and distil until four pints of water 
have passed with the Oil into the receiver; then separate the Oil from the Water, 
and keep it in a well-stopped bottle.” U. S. 1870. wba ee 

By successive distillations oil of amber becomes thinner and more limpid, till at 
length it is obtained colorless. The first portions which distil are less colored than 
those which follow, and may be separated for keeping, while the remainder is sub- 
mitted to another distillation. For practical purposes, however, the oil is sufficiently 


* Crude Oil of Amber. “Take of Amber, in powder, any quantity. Put the Amber, previously 
mixed with an equal weight of sand, into a glass retort, which is to be only half filled; then distil, 
by means of a sand-bath, with a gradually increasing heat, an acid liquor, an oil, and a concrete 
acid impregnated with oil, Separate the oil from the other matters, and keep it in well-stonped 
bottles.” U.S. 1850. 
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pure when once redistilled. As usually found in commerce, the rectified oil is of a 
light yellowish brown or amber color. As first distilled it has an amber color, the 
sp. gr. 0:903 at 15°6° C. (60° F.), and a boiling point from 170-5° C. to 186:1° C. 
(339° to 367° F.). (Hbert.) When quite pure it is said to be colorless, as fluid 
as alcohol, of the sp. gr. 0°758 at 23°8° C. (75° F.), and to boil at 85°5° C. (186° 
F.). It has a strong, peculiar, unpleasant odor, and a hot acrid taste. It imparts 
these properties in some degree to water, without being perceptibly dissolved. It is 
soluble in eight parts of alcohol of the sp. gr. 0-847, in five parts of the sp. gr. 
0-825, and in all proportions in absolute alcohol, ether, chloroform, bisulphide of 
carbon, and the fixed oils. (Hbert.) On exposure to light and air, it slowly changes 
in color and consistence, becoming ultimately black and solid. It appears, when 
quite pure, to be a carbohydrogen, consisting, according to Doepping, of 88°46 
parts of carbon and 11:54 of hydrogen in 100. (Chem. Gaz., Nov. 1845, p. 447.) 
It is said to be sometimes adulterated with oil of turpentine, which may be detected 
by passing hydrochloric acid gas through the suspected oil. If pure it will remain 
wholly liquid ; while oil of turpentine, if present, will give rise to the formation of 
solid artificial camphor. (P. J. 7r., xiii. 292.) It is officinally described as “a 
colorless or pale yellow, thin liquid, becoming darker and thicker by age and ex- 
posure to air, having an empyreumatic, balsamic odor, a warm, acrid taste, and a neu- 
tral or faintly acid reaction. Sp. gr. about 0-920. It is readily soluble in alcohol. 
When mixed with fuming nitric acid, it acquires a red color, and, after some time, 
is almost wholly converted into a brown, resinous mass of a peculiar musk-like 
odors sbi 

From a communication by Mr. A. EK. Ebert in A. J. £. (March, 1866, p. 
146), it appears that there is very little genuine oil of amber now to be found 
in commerce; the substances sold as such being either an oil strongly resembling 
kerosene, or oil of turpentine holding resin in solution. It would be advisable that 
the apothecary should either prepare it himself from amber, or obtain it from a 
chemical manufacturer in whom he has entire confidence. 

Medical Properties and Uses. Rectified oil of amber is stimulant and anti- 
spasmodic, and occasionally promotes the secretions, particularly that of urine. It 
has been employed with advantage in amenorrhoea, and in various spasmodic and 
convulsive affections, as tetanus, epilepsy, hysteria, hooping-cough, and infantile 
convulsions from intestinal irritation, etc. The dose is from five to fifteen drops 
(0°3 to 0-9 C.c.), diffused in some aromatic water by means of sugar and gum arabic. 
Externally applied the oil is rubefacient, and is considerably employed as a lini- 
ment in chronic rheumatism and palsy, and in certain spasmodic disorders, as hoop- 
ing-cough and infantile convulsions. In the latter affection it should be rubbed 
along the spine, and was highly recommended by the late Dr. Joseph Parrish, mixed 
with an equal measure of laudanum, and diluted with three or four parts of olive 
oil and of brandy. 


OLEUM TEREBINTHINZE. U.S, Br. Oil of Turpentine. 
(0'/LE-UM TER-E-BIN’THI-NZ.) 


‘A volatile oil distilled from Turpentine.” U.S. “The oil distilled from the 
oleoresin (turpentine) obtained from Pinus palustris (Miller’s Dict.), Pinus Teeda 
(Ivnn.), and sometimes Pinus Pinaster (A7ton.)” Br. 


Essence de Térébenthine; Huile volatile de Térébenthine, /’r.; Terpentinél, G.; Olio della Tre- 
mertina, /t.; Aceyte de Trementina, Sp. 


This oil is commonly called spirits or spirit of turpentine. It is prepared by dis- 
tillation from our common turpentine, though equally afforded by other varieties. 
It may be distilled either with or without water; but in the latter case a much 
higher temperature is required, and the product is liable to be empyreumatic. To 
obtain it quite pure it should be redistilled from a solution of caustic potassa. The 
turpentine of Pinus palustris is said to yield about 17 per cent. of oil; while the 
common turpentine of Europe affords 24 per cent. Large quantities are distilled 
in North Carolina for exportation. 

Pure oil of turpentine is perfectly limpid and colorless, of a strong, penetrating, 
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peculiar odor, a hot, pungent, bitterish taste, and a neutral or faintly acid reaction. 
It is much lighter than water, having the sp. gr. 0°855 to 0-870, U. S.; is highly 
volatile and inflammable; boils at a temperature somewhat higher than 148:8° C. 
(300° F.); is very slightly soluble in water, less soluble in alcohol than most other 
volatile oils, and readily soluble in ether. Boiling alcohol dissolves it with facility, 
but deposits most of the oil upon cooling. 100 parts of alcohol sp. gr. 0-840 dissolve 
13:5 parts of the oil at 22:2° C. (72° F.). “It is soluble in 6 parts of alcohol. 
Bromine and powdered iodine act violently upon it. When brought into contact 
with a mixture of nitric and sulphuric acids, it takes fire.” U. S. As found in com- 
merce, it always contains oxygen; but, when perfectly pure, it consists exclusively 
of carbon and hydrogen, and is thought to be isomeric with the radical of camphor. 
Rectified oil of turpentine, prepared from French turpentine, consists chiefly of a 
terpene, C,,H,,, known as terebenthene, and levogyrate in character. On the other 
hand, from English or American oil of turpentine (obtained from Pinus australis) 
is obtained chiefly the terpene, C,,H,,, known as australene, which is dextrogyrate. 
Both boil at about 156° C. (812°8° F.). On. heating oil of turpentine to about 
300° C. (572° F.) in a sealed tube for several hours it is converted into a polymer 
called iso-terebenthene, C,,H,,, which is so oxidizable that it is converted into a viscid 
mass on exposure to the air for a few hours. It has, moreover, a marked odor, resem- 
bling oil of lemon, and boils at 176° to 177° C. (848°8 to 350°6° F.). On treat- 
ment with a small portion of sulphuric acid, oil of turpentine yields an optically in- 
active liquid, which boils at 160° C. (820° F.). This is a mixture resolvable by 
repeated fractional distillation into terebene, C,,H,,, boiling at 150° C. (302° F.) ; 
cymene, ©,,H,,, boiling at 175° C. (347° I.) ; a small quantity of a camphor-like 
body, boiling at 200° C. (392° F.); colophene, C,,H,,, boiling at 318° C. (604°4° 
F.), and a mixture of semi-solid products of higher boiling point. Oil of turpentine 
absorbs hydrochloric acid gas, forming with it two compounds, one a red dense 
liquid, the other a white crystalline substance resembling camphor, and hence called 
artificial camphor. Both are mono-hydrochlorides, C,,H,,.HCl, but the latter is 
much more stable, and can be purified by crystallization from alcohol or ether. When 
turpentine oil is left in contact with concentrated hydrochloric acid a dihydrochloride 
is formed, O,,H,,.2HCl. This forms rhombic plates, insoluble in water and decom- 
posed by boiling with alcoholic potash with formation of terpinol (C,,H,,),-H,O. 
(Allen’s Com. Org. Analysis, vol. ii. p. 51.) Nitric acid converts oil of turpentine 
into resin, and by long boiling into terebic acid, C,H,,O,. Mixed with water and 
. chloride of lime, and then distilled, the oil yields a liquid which M. Chautard found 
to be identical with chloroform. (Zbid., 3e sér., xxi. 88.) On exposure to air and 
light, it deposits white acicular crystals, which are without taste or smell, insoluble 
in cold water, but soluble in ether and alcohol. (Boissenot, Journ. de Chim. Méd., 
ii. 143.) White crystals of stearoptene, heavier than water and fusible at 6.6° C. 
(20° F.), separate from the oil at the temperature of 18° below zero, F. These are 
probably a hydrate of the oil. The hydrate may be produced by exposing on a plate 
four volumes of the oil recently distilled, three of alcohol, and one of nitric acid. 
Crystals form at the end of a week or more, having the composition C,,H,,0,.H,0. 
This happens though the oil may be mixed with others, and may serve to detect 
adulterations with it of oils which do not have the same composition. (Berthelot, 
Journ. de Pharm. et de Ohim., xxviii. 451.) The name of terpin has been given 
to this crystalline hydrated oil of turpentine; and similar crystals, if not identically 
the same in character, have been taken from the interior of an old pine log, where 
they were probably formed from the oil remaining in the structure of the wood. 
(John M. Blake, Am. Journ. of Sciences and Arts, 1867, xlii. 202.) Oil of turpen- 
tine may be made to yield cymene identical with that existing in the oil of cummin, 
and with that obtained by dehydrating camphor. (See Cumin Seed, in Part II.) 
Exposed to the air the oil absorbs oxygen, becomes thicker and yellowish, and 
loses much of its activity, owing to the formation of resin. A small proportion of 
formic acid is said algo to be generated. Hence the Edinburgh College directed the 
oil to be rectified by distilling it with about four measures of water. But the pro- 
cess is difficult in consequence of the great inflammability of the vapor, and its 
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rapid formation, which causes the liquid to boil over. In this country it is scarcely 
necessary; as the recent oil can be obtained at an expense less than that which 
would be incurred by redistillation on a small scale. Another mode of purifying 
the oil is to agitate it with one-eighth of alcohol, which dissolves the resinous portion. 
About one-fifth of the alcohol is retained by the oil, but is readily separated by agi- 
tation with water. 

Berthelot has shown that oil of turpentine has, under certain conditions, the 
power, while undergoing oxidation itself, of causing the oxidation of other bodies, 
to which it imparts a portion of the oxygen absorbed from the air. All that is 
necessary to give this power to the oil is that, soon after distillation, it should be 
exposed to the air, as in a bottle half filled. Solar light assists, but is not essential 
to, the change, which goes on even in the dark. The oil retains the property thus 
acquired indefinitely, but may be deprived of it by exposure to a boiling heat, or 
by agitation with certain other substances, as pyrogallate of potassium. No other 
chemical or physical change can be detected in the oil. (Journ. de Pharm., Mai, 
1860, p. 351.) 

In this country, the oil of turpentine, though often more or less impure from the 
presence of resin, is probably not often adulterated. An instance, however, has 
been put on record, in which a sample of the oil, having a pale green color, was 
found to contain copper. This was easily separated by shaking the oil with a little 
saturated solution of ferrocyanide of potassium, and allowing it to stand for two or 
three days to settle. (C. Lewis Diehl, A. J. P., 1867, p. 386.) 

The several species of pine indigenous to California and the slopes of the Sierra 
Nevada appear to yield quite different products. Wenzell (4. J. P., March, 1872) 
described, under the name of adietene, an oil distilled from the exudation of the 
Pinus Sabiniana (Nut-Pine or Digger-Pine). He found it to have a sp. gr. *694, 
and a boiling point 101° C. (213°8° F.).  Sadtler (A. J. P., April, 1879, p. 176) 
examined an oil of turpentine from California said to have been obtained from the 
Pinus ponderosa (Heavy Pine), and found it to agree with Wenzell’s abietene sub- 
stantially. It had asp. gr. at 16:5° C. (62° F.) of -6974, boiled at 101° C. (213:8° 
F.), and was slightly levogyrate. It gave negative results when treated with hy- 
drochloric acid for the formation of a hydrochloride, did not form a hydrate, was 
not acted upon by sulphuric acid or by nitrosyl chloride. Thorpe asserts (A. J. P., 
1879, p. 293) that this exudation of the California pine is almost pure heptane, 
C,H,,, one of the chief constituents of American petroleum. 

Medical Properties and Uses. Oil of turpentine is stimulant, diuretic, occa- 
sionally diaphoretic, anthelmintic, in large doses cathartic, and externally rubefacient. 
Swallowed in moderate quantities it produces a sense of warmth in the stomach, 
accelerates the circulation, and increases the heat of the skin, without especially 
affecting the functions of the brain. In small doses, frequently repeated, it stimu- 
lates the kidneys, augmenting the secretion of urine, and often producing, especially 
if long continued, painful irritation of the urinary passages, amounting sometimes 
to violent strangury. At the same time it imparts the odor of violets to the urine ; 
and this effect is also produced by its external application, or even by breathing the 
air of an apartment impregnated with its vapors. In large doses it occasions slight 
vertigo, or a sense of fulness in the head, sometimes amounting to intoxication, 
attended frequently with nausea, and succeeded generally, though not always, by 
speedy and brisk catharsis. When this effect is experienced, the oil is carried out 
of the bowels, and, no time being allowed for absorption, is less apt to irritate the 
kidneys and bladder than in small and repeated doses. In some constitutions it 
produces, even when taken internally, an erythematic eruption on the skin. Persons 
who inhale its vapor are liable to strangury and even bloody urine. Hzematuria is 
sometimes caused in seamen on board vessels loaded with turpentine. A case is on 
record in which a woman was found dead after having swallowed a large quantity 
of the oil, probably about six ounces. The muscles were in a state of rigid con- 
traction; the brain and spinal marrow greatly congested; the lungs and right cavi- 
ties of the heart gorged with blood. (Am. Journ. of Med. Sci., Oct. 1858, p. 562.) 

The oil is employed in numerous diseases. As a stimulant it sometimes proves 
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serviceable in low forms of fever. We have found it. extremely useful in the ad- 
vanced stage of typhoid or enteric fever ; and especially in cases in which the tongue 
has partially or completely thrown off its fur in flakes, and afterwards become dry, 
with a surface destitute of its ordinary papillary appearance, and often contracted and 
fissured. The remedy has, in our hands, proved almost uniformly successful under 
these circumstances. With small doses of the oil frequently repeated, the tongue be- 
comes moist and again coated, the tympanitic state of the bowels disappears, and the 
patient goes on to recover as in a favorable case of fever. Its efficiency, however, 
in typhoid fever, is ascribable not so much to its stimulant properties, as to an altera- 
tive influence upon the ulcerated surface of the bowels characteristic of that disease. 
In chronic rheumatism, particularly sciatica and lumbago, the oil has often been given 
with great benefit. It has also been much extolled as a remedy in some forms of 
puerperal fever, in neuralgia, in passive hemorrhages, particularly from the bowels, 
in disordered conditions of the alimentary canal attended with sallow countenance, 
foul tongue, tumid abdomen, sour or fetid eructations, and general depravation of 
health, in chronic dysentery and diarrhcea, in obstinate gleets and leucorrhcea, and 
retention and incontinence of urine from debility, in chronic nephritic and calculous 
affections, and in various conditions of hooping-cough. In certain cases of dys- 
entery, whether acute or chronic, when the tongue is quite dry, and smooth as if 
from defect of the papillary structure, no remedy has proved so efficient in our hands 
as oil of turpentine. We have seen it also very beneficial in hamoptysis. Asa 
vermifuge it is highly esteemed, especially in cases of tenia. It appears to destroy 
or debilitate the worm, which, losing its hold upon the bowels, is then easily dis- 
charged. In cases of worms in the stomach it is very useful. The worms, in 
this instance, are destroyed, and then digested as any other animal matter. In 
dropsies with feeble action the oil may sometimes be advantageously given as a 
diuretic; and in amenorrhcea from torpor of the uterine vessels it is occasionally 
useful. (A. J. P., March, 1869, p. 176.) 

The dose for ordinary purposes is from five to thirty drops (0°3 to 19 C.c.), re- 
peated every hour or two in acute, and three or four times a day in chronic diseases. 
In rheumatism it is recommended by some in the dose of a fluidrachm (3°75 C.c.) 
every four hours. As a remedy for the tape-worm it is given in the quantity of half 
to one fluidounce, and should be followed by castor oil if it do not operate in three 
or four hours. It has also proved successful in teenia in the dose of half a drachm 
(1:9 C.c.), twice a day, continued for a considerable time. In ordinary cases of 
worms, the usual dose may be given. It may be administered on sugar, or in emul- 
sion with gum arabic, loaf sugar, and cinnamon or mint-water. - As to some its taste 
is very disagreeable, the form of capsules or pills has been recommended.* 

In the form of enema, the oil is highly useful in cases of ascarides, obstinate con- 
stipation, and distention of the bowels from accumulation of air. No remedy is 
more effectual in tympanites than injections of oil of turpentine. From half a fluid- 
ounce to two fluidounces (15 to 60 C.c.) may be administered, suspended by the 
yolk of eggs in half a pint or a pint of water, or some mucilaginous fluid. 

Externally applied, oil of turpentine irritates and speedily inflames the skin, and 
is one of the most efficacious rubefacients ; and is used in rheumatic affections, and 
various internal inflammations. When only a slight impression is desired, it may be 
diluted with olive oil; but in some constitutions, even in this state, it produces such 
violent inflammation of the skin, with extensive eruptions, as to render its external 
use in any shape improper. Mixed with some mild oil, and introduced on cotton 
into the ear, it is sometimes beneficial in deafness arising from a deficient or un- 
healthy secretion of wax. Applied to recent burns, it is thought by some to be 
highly useful in allaying the burning pain and promoting a disposition to heal. For 


* It has been objected to the form of capsule, that, in consequence of the breaking of its coating, 
the oil may come undiluted in contact with the mucous membrane, and thus produce undue irrita- 
tion. M. Lacambre gives the following process for making a pill of the oil. Take of oil of tur- 
pentine 8 grammes, white wax 20 ditto, powdered sugar 9 ditto, oil of lemon 2 drops. Melt the 
wax in the oil of turpentine, pour into a mortar, allow to cool, then add the sugar, and form a mass 
to be divided into pills of 25 centigrammes (3 or 4 grs.) each. Roll them in powdered starch, and 
keep in a well-stopped bottle. (Journ. de Pharm., Sept. 1873, p. 223.) 
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this purpose, however, it is usually mixed with resin cerate (basilicon ointment), so 
as to form a liniment capable of being spread upon linen rags. (See Linimentum 
Terebinthinz.)* The oil has been recommended also in anthrax and erysipelas. 
M. Beullard has found it useful in eczema, applied directly to the affected part. It 
causes immediately severe pain and much swelling, and in a few minutes must be 
removed, and followed by cooling and demulcent measures. A modification of the 
disease is thus produced, which renders ordinary applications successful that had 
been previously useless. (Ann. de Thérap., 1865, p. 138.) It is thought by Profs. 
Von Hrlach and Lucke, of Berne, to be peculiarly efficacious in parasitic affections 
of the scalp, by destroying the parasites and preventing the development of the 
spores. (Am. Journ. of Med. Sci., July, 1869, p. 248.) 

Oil of turpentine has been recommended in the form of bath, in affections in 
which its constitutional impression is desired. For this purpose Dr. T. Smith, of 
Cheltenham, England, employs from five to ten fluidounces of the oil, with half a 
fluidounce of the oil of rosemary, and two pounds of carbonate of sodium, in each 
bath. The breath becomes strongly impregnated with the terebinthinate odor. 
(Braithwaite’s Retrospect, xxi, 355.) Applied in vapor, the oil is said to be a very 
speedy cure for the itch. The bed- and night-clothes are sprinkled with thirteen 
drachms of the oil, and the patient finds himself cured on awaking in the morning. 
(Am. Journ. of Med. Sci., July, 1857, p. 232.) Baths of the vapor of turpentine 
are stated to be very beneficial in chronic rheumatism. They are said to be borne 
well, for twenty-five minutes, at a temperature from 60° C. to 71:1° C. (140° F. to 
160° F.). (Arch. Gén., 4e sér., xxvili. 80.) Inhalation of the vapor has been 
recommended by Skoda in gangrene of the lungs. 

Off. Prep. Confectio Terebinthinz, Br.; Enema Tercbinthinz, Br.; Linimentum 
Cantharidis, U. S.; Linimentum Terebinthinze ; Linimentum Terebinthinz Aceti- 
cum, 57.; Unguentum Terebinthine, Br. 


OLEUM THEOBROM:. U.S., Br. Oil of Theobroma. [Butter of 
Cacao. | 


(0/LE-UM THE-0-BRO/M&,) 


“A fixed oil expressed from the seed of Theobroma Cacao. Linné. (Nat. Ord. 
Sterculiacee.)” U.S. “A conerete oil obtained by expression and heat from the 
ground seeds of Theobroma Cacao. Linn.” Br. 

Oleum (Butyrum) Cacao, P.G.; Beurre de Cacao, Fr.; Kakaobutter, G. 

Gen. Ch. Calyx sepalled. Petals five, vaulted at the base, ligulate above. Sta- 
mens fifteen, connected into an urceolus at the base ; sterile filaments five, alternate 
with the petals; fertile ones short, united into five filaments, each opposite to a 
petal and bearing two anthers. Style five-cleft at the apex. Stigmas simple. Fruit 
indehiscent, five-celled. Seeds embedded in a buttery pulp. 

Theobroma Cacao. Linn. Sp. Plant. 1100; Hayne, Darstel. und Beschretb., etc., 
ix.35; B.& 7.38. This is a handsome tree, from twelve to twenty feet in height, 
growing in Mexico, the West Indies, and South America, in some parts of which it 
is largely cultivated, particularly in Guayaquil and Venezuela. The fruit is an ob- 
long-ovate capsule or berry, six or eight inches in length, with a thick, coriaceous, 
somewhat ligneous rind, enclosing a whitish pulp, in which numerous seeds are em- 
bedded. These are ovate, somewhat compressed, about as large as an almond, and 
consist of an exterior thin shell, and a brown oily kernel. Separated from the 
matter in which they are enveloped, they constitute the cacao, or chocolate 
nuts of commerce. ‘They have a slightly aromatic, bitterish, oily taste, and, when 
bruised or heated, an agreeable odor. Analyzed by Mitscherlich, they were found to 
contain, in 100 parts, from 45 to 49 of fixed oil (cacao butter), 14 to 18 of starch, 
0-34 of glucose, 0:26 of cane sugar, 5°8 of cellulose, 3:5 to 5 of coloring matter, 
13 to 18 of albuminoid matter, 1:2 to 1:5 of theobromine, 5:6 to 6-3 of water, with 
3°5 of ashes. The coloring matter is probably the result of chemical change, as the 

* The following is the formula adopted by the Philadelphia College of Pharmacy for the rube- 


‘acient liniment known as British Oil. R. Olei Terebinth. f3viij, Olei Lini fZviij, Olei Succini 
f3iv, Olei Juniperi fZiv, Petrolei Barbadensis f3iij, Petrolei Americani (crude petroleum) f3j. M. 
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fresh seeds are white. Theobromine has been found also in the shells in the pro- 


_ portion of about 1 per cent. (A. J. P., 1862, p. 509.) The latter impart to boiling 


water a taste analogous to that of chocolate, but weaker, and are used for making 
a table beverage. 

Theobromine was discovered by M. Woskresensky, who obtained it in the follow- 
ing method. The kernels are exhausted with water by means of the water-bath ; 
the solution is strained through linen, precipitated by acetate of lead, and filtered ; 
the filtered liquor is freed from lead by sulphuretted hydrogen, and evaporated ; 
the brown residue is treated with boiling alcohol, and the liquor filtered while hot. 
Upon cooling, the theobromine is deposited in the form of a reddish white powder, 
which is rendered colorless by repeated crystallization. Keller obtained it still purer 
by heating the powder between two watch-glasses, by which a brilliant white subli- 
mate was obtained. According to O. Donker and C. Treumann, theobromine is 
contained not only in the cotyledons, but also in the shells of the cacao seeds. Four 


_ kilos. of the latter yielded 13:5 Gm. of pure theobromine. (Archiv der Pharmacie, 


July, 1878.) Theobromine is a crystallizable alkaloid, capable of forming salts 
with the acids, very bitter, volatilizable without change, freely soluble in hot alcohol, 
sparingly so in hot water, and is very simply related to caffeine, this latter being 
the methyl derivative of theobromine. Its formula is C,H,N,O,. It has been con- 
verted into caffeine by Strecker, and quite recently E. Fischer (Ber. Chem. Ges., 
1882, p. 453) has obtained it from xanthine, C,H,N,O,, which is easily obtained 
from the guanine of guano, C,H.N,O, by the action of nitrous acid. In the Edinb. 
Med. Journal (Oct. 1873), theobromine is said to be identical in effects on the sys- 
tem with caffeine or theine. (VV. &., 1874, p. 8.) 

Chocolate is differently prepared in different countries. In Great Britain and 
the United States, it usually consists, when pure, exclusively of the kernel of the 
cacao or chocolate nuts, which are first roasted, then deprived of their shell, and 
lastly reduced, by grinding between heated stones, to a paste, which is moulded into 
oblong cakes. Not unfrequently rice flour or other farinaceous substance, with butter 
or lard, is added; but these must be considered as adulterations, On the continent 
of Kurope, sugar is generally incorporated with the paste, and spices, especially 
cinnamon, are often added. Vanilla isa favorite addition in South America, France, 
and Spain. Cacao, called cocoa, is often sold in powder, which is sometimes mingled 
with other ingredients, such as ground rice, barley, flour, sugar, ete. Chocolate is 
prepared for use by reducing it to powder, and boiling it in milk, water, or a mix- 
ture of these fluids. In this state it is much employed as a drink at breakfast and 
tea, and serves as a substitute for coffee in dyspepsia. It is also a good article of 
diet for convalescents, and may sometimes be given advantageously as a mild nutri- 
tive drink in acute diseases. 

Oil of Theobroma. Cacao Butter. This is the fixed oil of the chocolate nut. It 
is extracted either by expression, decoction, or the action of a solvent. Soubeiran 
recommends that the seeds, previously ground, be mixed with one-tenth of their 
weight of water, and then pressed between hot plates of tinned iron. It is advisable 
that the heat should not exceed that of boiling water, and even a lower heat will 
answer. When the method of decoction is used, the cacao should be slightly roasted 
before boiling. As a solvent, bisulphide of carbon has been found to answer well, 
as recommended in the preparation of the expressed oil of nutmeg. (See Oleum 
Myristice.) Upon the whole, the method of expression is perhaps preferable. The 
presence of water in the ground seeds is said greatly to facilitate the process. ‘The ex- 
pressed oil, which is now made in Philadelphia, occurs in the shape of oblong cakes, 
like those of chocolate, weighing about half a pound each. It is ‘a yellowish white 
solid, having a faint, agreeable odor, a bland chocolate-like taste, and a neutral re- 
action. It melts between 30° and 35° C. (86° to 95° F.). If 2 parts of Oil of 
Theobroma be dissolved in 4 parts of ether, in a test-tube, by immersing the tube in 
water of 17° C. (63° F.), and if this be afterward plunged into water of 0° C. (32° F.), 
the mixture should not become turbid, nor separate a granular deposit in less than 
three minutes; and if the mixture, after congealing, be exposed to a temperature 
of 15° ©. (59° F.), it should gradually become entirely clear (abs. of paraffin, wax, 
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stearin, tallow, etce.).” U.S. It was analyzed by Specht and Géssman, who found 
it to consist of stearin, palmitin, and olein, with the glyceride probably of arachic 
acid, C,,C,,O0,, or, as suggested by Kingzett, theobromic acid, ©,,H,,,0,. From its 
large proportion of stearin, it is one of the best fats for the preparation of stearic 
acid. (Chem. Glaz., Aug. 15, 1854, p. 306.) It is said to be frequently adulterated 
with animal fats, which, according to Mr. E. Lamhofer, may be detected by atten- 
tion to the fact that pure cacao butter dissolves entirely in ether or benzin, sepa- 
rating out in minute granular crystals when immersed in water of 0° C. (32° F.), 
the liquid portion remaining transparent for 30 or 40 minutes, when the whole 
solidifies. After solidification, if the oil is kept at a temperature of about 144° C. 
(58° F.), it redissolves without turbidity. (A. J. P., 1877, p. 238.) Mr. G. Rams- 
perger concludes, as the result of much experimentation, that ether affords the best 
test of purity. Dissolving the suspected cacao butter in 2 parts of ether, if it be- 
comes turbid after standing, or forms on spontaneous evaporation little crystals or 
grains not soluble in 2 parts of ether at common temperature, it is impure. 

Butter of cacao is used as an ingredient in cosmetic ointments, and in pharmacy 
for coating pills and preparing suppositories. For the last purpose it is well adapted 
by its consistence and blandness, and is now largely consumed. It was, indeed, on 
this account chiefly that it was introduced into the U. 8. Pharmacopeeia of 1860.* 
F. Bringhurst prepared a lip salve by melting together 28 ounces of cacao butter, 
4 ounces of yellow wax, and a drachm, each, of balsam of Peru and benzoic acid, 
straining, adding perfuming oils, as those of rose, bergamot, and bitter almonds, 
in sufficient quantity, and finally, when nearly cool, an ounce of glycerin. (A. J. P,, 
July, 1867, p. 348.) 

Off. Prep. Suppositoria Hydrargyri, Br.; Suppositoria Plumbi Composita, Br. 


OLEUM THYMI. U.S. Oil of Thyme. 
(O/LE-UM THY’MI.) 

“ A volatile oil distilled from Thymus vulgaris. Linné. (Nat. Ord. Labiate.)” 7. S. 

Essence de Thym, Fr.; Thymianol, @. 

In the south of France thyme grows wild in great abundance, and is largely col- 
lected for distillation. The oil is taken from France to Hngland, and thence reaches 
this country under the name of od! of origanum, having, probably from its greater 
cheapness, been substituted for the genuine oil. For all the purposes for which oil 
of origanum was used, that of thyme is not less useful, and it is more agreeable. 

Thymus vulgaris is a very common plant, indigenous in the south of France, and 
cultivated in our gardens. It is a labiate plant, and characterized as a genus by its 
subcampanulate calyx, having its throat closed with hairs, and its corolla with the 
upper lip flat and emarginate, and a longer lower lip. It is a low under-shrub, pro- 
cumbent at the base, with ovate-linear, revolute leaves, and flowers in a whorled 
spike. The herbaceous portion, which should be gathered when the plant is in 
flower, has a peculiar, strong, aromatic, agreeable odor, not lost by drying, and a 
pungent, aromatic, camphorous taste. Its active constituent is the volatile oil, which 
is obtained separate by distillation with water. 

The oil, as prepared in the south of France, is, after one distillation, of a reddish 
brown color, and called the red o7/, but when again distilled is colorless, and in this 
condition is distinguished as the white oil. It is officinally described as “a colorless 
or pale yellow, thin liquid, becoming darker and thicker by age and exposure to air, 
having a strong odor of thyme, a warm, pungent, and afterward cooling taste, and 
a neutral reaction. Sp. gr. about 0°880. It is readily soluble in alcohol.” 7S. 
According to Zeller, one pound of the fresh herb yields 45-7 grains of the oil, of 
the dried herb 38 grains, The oil, as found in commerce, is of a reddish brown 

* Mafurra Tallow. This is a fatty matter obtained from the fruit of a tree growing in Mozam- 
bique, and the Isles of Madagascar and Bourbon, and bearing a close resemblance in qualities to 
cacao butter. The kernel of the fruit is described as of the size of the cacao bean, having the 
same characteristic odor when bruised, and a bitter taste. The fatty matter is extracted by boiling 
the kernels in water. It is of a firm solid consistence, less fusible than tallow, of a yellowish color, 


and the odor of cacao butter. It agrees, moreover, with that substance in containing olein and 
palmitin, and yields palmitic acid largely when saponified. (A. J. P., xxviii. 163.) 
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color, and of an odor recalling that of thyme, but less agreeable. Its sp. gr. is 
stated at 0-905, but probably varies, as the oil is a complex body. The more vola- 
tile portion, that coming over below 180° C. (356° F-.) in distillation, is a mixture 
of cymene, C,,H,,, boiling at 175° C. (847° F.), and thymene,'C,,H,,, boiling at 
165° OC. (829° F.). The less volatile portion is chiefly chymol, C,,H,,0, a white 
crystalline solid, melting at 44° C.(111:2° F.), and possessing a pungent taste. (See 
Thymol.) 


OLEUM TIGLII. U.S. Croton Oil. 
(O/LE-UM TIG/LI-I,) 
“A fixed oil expressed from the seed of Croton Tiglium. Linné. (Nat. Ord. 
Euphorbiacee.)” U.S. “The oil expressed from the seeds of Croton Tiglium. 
Linn.” Br. 


Oleum Crotonis, Br.; Huile de Croton, Huile de Graines de Tilly, Fr.; Crotonél, G.; Nervalum 
unnay, 7amool, 


Croton Tiglium. Willd. Sp. Plant. iv. 543; B. & T. 239. This species of 
Croton is a small tree or shrub, with a few spreading branches, bearing alternate 
petiolate leaves, which are ovate, acuminate, serrate, smooth, of a dark green color 
on the upper surface, paler beneath, and furnished with two glands at the base. The 
flowers are in erect terminal racemes, scarcely as long as the leaf; the lower being 
female, the upper male, with straw-colored petals. The fruit is a smooth capsule, 
about the size of a filbert, with three cells, each containing a single seed. 

The tree is a native of Hindostan, Ceylon, the Moluccas, and other parts of India. 
It is pervaded by an acrid purgative principle, probably analogous to that found in 
other plants belonging to the family of Kuphorbiaceze. Rumphius says that the root 
is employed in Amboyna, in the dose of a few grains, as a drastic purge in dropsy ; 
and, according to the same author, the leaves are so acrid that, when chewed and 
swallowed, they excite inflammation in the lips, mouth, and throat, and along the 
whole course of the alimentary canal. The wood is said in small doses to be dia- 
phoretic, in larger, purgative and emetic. But the seeds are the most active part. 
These have been long used in India as a powerful purgative, and were employed so 
early as 1630 in Europe, under the names of grana Molucca and grana tiglia. But 
in consequence of their violent effects they fell into neglect, and had ceased to 
be ranked among medicines, when, at a comparatively recent period, attention was 
again called to them by the writings of some English physicians in India. They 
are now imported for their oil, which is the only product of the plant considered 
officinal. 

These seeds are rather larger than a grain of coffee, oblong, rounded at the ex- 
tremities, with two faces, the external considerably more convex than the internal, 
separated from each other by longitudinal ridges, and each divided by a similar lon- 
gitudinal ridge, so that the whole seed presents an irrregular quadrangular figure. 
Sometimes, as in the coffee grain, their internal surface is flat with a longitudinal 
groove, owing to the presence of only two seeds in the capsule, the groove being 
produced by the central column or axis. The shell is covered with a soft, yellowish 
brown epidermis, beneath which the surface is black and smooth; and, as the epi- 
dermis is often partially removed by friction during their carriage, the seeds as they 
come to us are frequently mottled, and sometimes nearly black. The kernel or nu- 
cleus is yellowish brown, and abounds in oil. In India the seeds are prepared for 
use by submitting them to slight torrefaction, by which the shell is rendered more 
easily separable. In the dose of one or two grains (‘065 or 0:13 Gm.) the kernel 
purges severely, ; 

The oil is obtained by expression from the seeds, previously deprived of the shell. 
It may also be separated by decoction in water, or by the action of ether, or bisul- 
phide of carbon, which dissolves the oil, and leaves it behind when evaporated.* 


* Extraction by ether. Having washed and dried the seeds, grind them in a coffee-mill, and 
form a soft paste with ether. Introduce this into a narrow percolation tube, and gradually pour 
ether upon it until exhausted. Evaporate the ether by means of a water-bath, and filter the re- 
maining oil through paper. (Journ. de Pharm., Aotit, 1862, p. 116.) — ; 

Extraction with bisulphide of carbon. The seeds, well bruised, are introduced into a bottle with 
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Guibourt recommends, after the first expression, to digest the residue with alcohol 
at a temperature of 48:8° to 60° C. (120° to 140° F.), and then submit it to a new 
expression. The alcohol is to be separated by distillation from the oil, which is then 
to be mixed with the first product. According to Dr. Nimmo, the seeds consist 
of 64 per cent. of kernel and 36 of envelope. From the seeds imported into Eng- 
land, about 22 per cent. of oil is obtained by simple expression. Guibourt, by his 
process, obtained 52 per cent. from the kernels, equivalent to about 35 from the seeds. 
Croton oil consists chiefly of the glycerides of stearic, palmitic, myristic, and lauric 
acids. There are also present, in the form of glycerin ethers, the more volatile acids, 
as formic, acetic, isobutyric, and one of the valerianic acids. The volatile part of the 
acid yielded by croton oil contains, moreover, a peculiar acid, named by Geuther and 
Froéhlich tiglinic acid, O,H,O,. It is isomeric with angelic acid, but the melting 
points (angelic acid 45° ©., tiglinic acid 64° C.) and the boiling points (angelic 
acid 185° C., tiglinic acid 198°5° C.) differ. Crotonie acid, C,H,O0,, was thought 
by Schlippe to be present, but later investigation does not confirm the statement. 
Crotonol, announced by Schlippe as the vesicating principle of the oil, has like- 
wise been found only by the discoverer.* 

Properties. Croton oil, as found in the shops, varies from a pale yellow toa 
dark reddish brown. That imported from India is usually pale, that expressed in 
Kurope dark, like the deepest-colored sherry. Its consistence is rather viscid, and 
is increased by time. Its smell is faint, but peculiar, its taste hot and acrid, leaving 
in the mouth a disagreeable sensation which continues for many hours. “Sp. gr. 
0:940 to 0-955. When fresh, it is soluble in about 60 parts of alcohol, the solu- 
bility and therapeutic activity increasing by age. It is freely soluble in ether, 
chloroform, or disulphide of carbon.” U.S. The oil is wholly soluble in ether and 
oil of turpentine. Its relations to pure alcohol differ somewhat with the variety of 
the oil. That obtained by expression in England was formerly wholly and readily 
soluble, but according to Mr. Harold Senier, the croton oil now produced acts 
towards alcohol as do foreign oils (P. J. T7., 3d ser., xiv. 704), forming a solu- 
tion which is permanent at ordinary temperatures; while the India or pale oil 
forms an opaque mixture, which becomes clear and uniform upon being heated, 
but separates on standing into two portions, one consisting of alcohol somewhat 
diminished in bulk, the other of the oil correspondingly increased in bulk by re- 
taining a portion of the alcohol. It is possible that the difference in color, and in 
their relations to alcohol, between the India and English oils, may be owing to a 
change in the kernels from being kept. Some croton oil examined by M. Dublane, 
of Paris, when agitated with ten times its weight of alcohol, was separated into two 
parts, one of which, amounting to 6 per cent., was dissolved by the alcohol, the 
other remained undissolved, but retained 50 per cent. of alcohol. The latter, upon 
being repeatedly treated with alcohol, lost all its acrimony; while the portion dis- 
solved was extremely acrid. From these observations it would appear that the acrid 
and probably active principle of the oil is dissolved by alcohol; while a bland fixed 
oil, which constitutes the chief part of it, is not taken up by that liquid. It is 
thought that croton oil is often adulterated with other fixed oils. In the Br. Phar- 
macopeeia of 1864, it was given as a test of the purity of the oil expressed from 
the imported seeds, that when agitated with an equal volume of alcohol and gently 
heated, it forms a clear solution, from which about three-fourths of the oil separates 
on cooling ; but the statement is asserted to be untrue of the English expressed oil, 
though correct of the imported. The test was intended to detect the presence of 


three times their weight of bisulphide of carbon well rectified; the mixture is allowed to stand, 
with frequent agitation, for 24 hours; the whole is then poured upon a cloth and rapidly expressed. 
The residue is similarly treated with twice its weight of the bisulphide, and expressed, after stand- 
ing as before. The products of the two macerations are mixed, then filtered in a covered funnel, 
and finally submitted to distillation, by means of a water-bath, in a glass retort, at the tempera- 
ture of 71°1° or 76°6° C, (160° or 170° F.), The bisulphide should be recovered by condensing its 
vapor in a refrigerated receiver. The oil is to be poured into a capsule, to show that it contains 
none of the bisulphide, and then introduced into a bottle. (Journ. de Pharm., 3e sér., xxxi. 28.) 

* Prof. Tuson believes that he has obtained from croton seeds a peculiar alkaloid, analogous to 
cascarillin, by the same process as that which he used for ricinine from the eastor-bean. But further 
experiments are required for satisfactory results. (A. J. P., 1864, p. 418.) 
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eastor oil, which would be dissolved by the alcohol, and thus occasion a diminution 
of the bulk. It has been omitted in the present Pharmacopeeia.* 

According to the late Dr. M. Burrough, who was for some time in India, much 
of the oil there prepared is derived from the seeds of Jatropha COurcas, or Ces 
Purgans, the so-called Barbadoes nuts. This oil, though weaker than the genuine 
was said by Dr. Burrough to be an efficient cathartic in the dose of three or four 
drops (0°18 or 0:24 C.c.). Dr. Hamilton states that croton seeds ave afforded by 
Croton pavana, growing in Ava and the eastern parts of Bengal; and it is probable 
that a portion of the croton oil of commerce is obtained from these seeds. ( Trans. 
Linn. Soc., xiv. 257.) These facts may explain some of the discrepancies in refer- 
ence to the effects of alcohol above mentioned. 

Medical Properties and Uses, Croton oil is a powerful drastic purgative, in 
large doses apt to excite vomiting and severe griping pains, and capable, if immod- 
erately taken, of producing fatal effects. It acts with great rapidity, frequently 
evacuating the bowels in less than an hour, and generally exciting a rumbling sen- 
sation in half that period. It possesses also great advantage in the minuteness of 
the dose, on account of which it may frequently be given when we should fail with 
more bulky medicines; as in mania, coma, and the cases of children. A drop placed 
on the tongue of a comatose patient will generally operate. Though long used 
in India, and known for two centuries to the Dutch physicians, it did not attract 
general notice till about 1820, when it was introduced into England by Mr. Con- 
well. It is chiefly employed in cases of obstinate constipation, in which it often 
produces the happiest effects after the failure of other medicines ; but it may also 
be advantageously used in almost all cases in which powerful and speedy purging is 
demanded, especially where an irritation of the gastric mucous membrane and a 
derivative action are desired. The seeds are said to have been used with great suc- 
cess in India in amenorrhoea. Applied externally, the oil produces inflammation of 
the skin, attended with pustular eruption, and has been used in this way in rheu- 
matism, gout, neuralgia, glandular and other indolent swellings, and in laryngeal 
and pulmonary diseases. It should be diluted with three parts of olive oil, soap 
liniment, oil of turpentine, or other convenient vehicle, and applied as a liniment 
twice or oftener in twenty-four hours. Sometimes the insusceptibility of the skin 
is such as to require its application undiluted. The oil may also be applied exter- 
nally, in the form of a plaster, made by incorporating one part of it with four parts 
of lead plaster, melted by a very gentle heat. Sometimes it appears to produce in- 
flammation in parts distant from those to which it was directly applied. It has 
been said that four drops, used externally by friction around the umbilicus, will pro- 
duce a purgative effect, but this is denied by Dr. Barlai, of Tuscany, who states 
that it is only when the oil is applied to the skin divested of the cuticle that it will » 
operate upon the bowels. Nezevus has been cured by the introduction of croton oil 
into the little tumor by means of needles. 

The dose for an adult is one or two drops (0:06 or 0:12 C.c.), and is most con- 
veniently administered in the form of pill. A safe and convenient plan is to make 
two drops into four pills with crumb of bread, and to give one every hour till they 
operate. The oil may also be given in emulsion. The form of tincture may be 
advantageously resorted to when a minute quantity of the medicine is required ; as 
it affords the means of readily dividing the dose. 

Off. Prep. Linimentum Crotonis, Br. 


* Prof. Maisch detects croton oil in any mixture by the following plan. The suspected oil is 
agitated with an alcoholic solution of soda or potassa, and the solution, having been separated, is 
then saturated with hydrochloric or sulphuric acid. If croton oil-be present, its acrid principle, 
crotonol, will rise to the surface in the form of an oil, which, when applied to the skin, will pro- 
duce in three or four hours not only inflammation, but also the peculiar eruptive affection excited 
by croton oil. (A.J. P., 1860, p. 307.) ‘ hae 

+ Croton Oil Crayons. In order to prevent the spreading of croton oil beyond the limits intended, 
Limousin prepared crayons by melting 1 part each of cacao butter and white wax in a small glass 
flask, and then adding 2 parts of croton oil, taking care to close the orifice of the flask at once with 
acork. When the mixture begins to get thick, it is poured into cylindrical moulds, where it 
speedily solidifies. These crayons may be made of a thickness of about 8 or 9 millimetres (4 inch), 
and may be covered with tin foil. (V. ., May, 1877.) 
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OLEUM VALERIAN 4. U.S. Oil of Valerian. 
(O/LE-UM VA-LE-R]-A'NZ.) 

Essence de Valériane, Fr.; Baldriandl, G. 

This volatile oil is obtained from the root of Valeriana officinalis by the usual pro- 
cess of distillation with water. According to Zeller, the dried root of the best 
quality yields 1:64 per cent. of the oil. Very good oil has been distilled from the 
root cultivated in this country. As first procured, it is of a pale greenish color, of 
the sp. gr. 0-934, with a pungent odor of valerian, and an aromatic taste. Upon 
exposure, it becomes yellow and viscid. ‘“ A slightly acid reaction. Sp. gr. about 
0-950. It is readily soluble in alcohol.” U.S. Itis a complex substance, contain- 
ing—l1, a hydrocarbon, C,,H,,, isomeric with pure oil of turpentine ; 2, a liquid com- 
pound, C,,H,,0, which by means of chromic acid affords common camphor and for- 
mic, acetic, and valerianic acids, which are met with in old valerian root, owing no 
doubt to the slow oxidation of the compound C,,H,,0; 3, a crystallizable compound of 
the same composition, probably borneol (from Dryobalanops aromatica). This sub- 
stance seems to be of alcoholic nature, being combined in the root with the three or- 
ganic acids mentioned under 2. On distilling, these compound ethers are resolved 
partly into the alcohol, C,,H,,O (borneol), and the acids. Addition of alkaline water 
during maceration and after addition of a slight excess of sulphuric acid facilitates 
this decomposition. At 300°C. (572° F.) a greenish portion comes over, not ex- 
amined as yet. (Pharmacographia, p. 379.) The oil of valerian exercises the same 
influence as the root on the nervous system, and is frequently administered as a sub- 
stitute for it in the dose of four or five drops (0:24 to 0:3 C.c.). 


OPII PULVIS. U.S. Powdered Opium. 
(O'PI-I PUL'VIS.) 

“ Opium, dried at a temperature not exceeding 85° C. (185° F.), and reduced ta 
a moderately fine (No. 50) powder. Powdered Opium, for pharmaceutical or me. 
dicinal uses, should contain not less than 12 nor more than 16 per cent. of morphine, 
when assayed by the process given under Opium. Any Powdered Opium of a higher 
percentage may be brought within these limits by admixture with Powdered Opium 
of a lower percentage, in proper proportions.” U.S. 

The strength of powdered opium has been increased from not less than 10 per 
cent. (U.S. P. 1870) to not less than 12, nor more than 16 per cent., of morphine. 
This change was made necessary by the improvement in the quality of opium now 
imported, the better grades coming fully within the officinal requirements. 

Off. Prep. Acetum Opii, U. S; Opium Denarcotisatum, WU. S.; Pilulee Opii, 
U.S.; Pulvis Ipecacuanhee et Opii, U.S; Tinctura Opii, U. S.; Tinctura Opii 
Camphorata, U. S.; Tinctura Opii Deodorata, U. S.; Vinum Opii, U.S. 


OPIUM. U.S8., Br. Opium. . 
(O'PI-UM.) 

“The concrete, milky exudation, obtained in Asia Minor by incising the unripe 
capsules of Papaver somniferum. Linné. (Nat. Ord. Papaveracee.)” U.S. “The 
juice, inspissated by spontaneous evaporation, obtained by incision from the unripe 
capsules of the poppy, Papaver somniferum (Linn.), grown in Asia Minor.” Br. 

‘On exhausting 100 parts of Opium, previously dried at a temperature of 105° 
©. (221° F.), with cold water, and evaporating the solution to dryness, an extract is 
obtained which should weigh between 55 and 60 parts. Opium, in its normal, moist 
condition, should yield not less than 9 per cent. of morphine, when assayed by the 
following process.” (See p. 1071.) WS. 

Meconium, Succus Thebaicus; Opium, F’r.; Opium, Mohnsaft, G.; Oppio, Jt.; Opio, Sp.; Affioni, 
Turk.; Ufyoon, Arab.; Sheerikhaskash, Pers.; Ufeem, Hindoo. 

Gen. Ch. Corolla four-petalled. Calyx two-leaved. Capsule one-celled, opening 
by pores under the persistent stigma. Willd. 

Opium is generally believed to be derived exclusively from Papaver somniferum ; 
though every species of poppy is capable of yielding it to a greater or less extent, 
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and some authors assert that Papaver orientale is its real source. The United 
States, British, and French Pharmacopeeias recognize only the first-mentioned species. 

Papaver somniferum. Willd. Sp. Plant. ii. 1147; B.& 7.18. There are sev- 
eral varieties of this species, of which the two most prominent are distinguished by 
the titles of the white and the black poppy, derived from the color of their seeds. It is 
the former which is usually described as the proper opium plant. The white poppy 
is annual, with a roundish, smooth, erect, glaucous, often branching stem, usually 
rising two or three feet in height, but sometimes five or even six feet in favorable 
situations, The leaves are large, variously lobed and toothed, and alternately dis- 
posed on the stem, which they closely embrace. The flowers are terminal, very 
large, and of a white or silver-gray color. In India they appear in February, in 
Hurope and the United States not earlier than June, July, or August. The calyx 
is smooth and composed of two leaves which fall when the petals expand. These 
are usually four in number; but there is a variety in which the flower is double. 
The germen, which is smooth and globular, supports a radiated stigma, and is sur- 
rounded by numerous short and slender filaments, with erect, oblong, compressed 
anthers. ‘The capsule is smooth and glaucous, rounded, from two to four inches in 
diameter, somewhat flattened at the top and bottom, and crowned with the persistent 
stigma, the diverging segments of which are arranged in a circle upon the summit. 
It contains numerous minute white seeds, which, when perfectly ripe, escape through 
small openings beneath the stigma. In the black poppy, the flower, though some- 
times white, is usually violet-colored or red, the capsule somewhat smaller and more 
globular, and the seeds of a brown or blackish color. 

All parts of the poppy contain a white, opaque, narcotic juice; but the leaves, 
analyzed by M. Blondeau, yielded none of the active principles by which opium is 
characterized. (Journ. de Pharm., vii. 214.) It is in the capsule that the juice most 
abounds, and the virtues of the plant chiefly reside. Hence this part is sometimes 
employed medicinally. (See Papaver.) The seeds are destitute of narcotic proper- 
ties, and are even used as food. The Romans employed them in the preparation of 
various dainties. They abound with a bland oil, called commercially poppy-seed ol, 
which may be extracted by expression. It is of a straw-yellow color, without odor, 
and of a pleasant almond taste. It is without narcotic properties, and much resem- 
bles olive oil, as a substitute for which and an adulterant of which it is very largely 
used on the continent of Europe. It has a low congealing point, thickening only at 
—15° C. (5° F.) and solidifying at —20° C.(—4° F.). According to M. Berjot, 
the seeds yield from 46 to 50 per cent. (Journ. de Pharm., Avril, 1863, p. 277.) 
This is an article of much importance on the continent of Europe, particularly in 
France and Germany. The oil is employed for culinary and pharmaceutic pur- 
poses, in painting and the manufacture of soap, and in other ways, as a substitute 
for olive oil. The poppy does not appear to elaborate the milky fluid in which its 
narcotic properties reside before a certain period of its growth; for we are told 
that, in Persia, the young plants which are pulled up to prevent too thick a crop 
are used as pot-herbs; and the p7zwy of the Greeks, which is believed to be iden- 
tical with the Papaver somniferum, is said by Hippocrates to be nutritive. 

Though generally believed to be a native of Asia, this species of poppy grows 
wild in the south of Europe, and even in England,* whither its seeds are supposed 


* Various attempts have been made in England to cultivate the poppy, some of them with asserted 
commercial success; but they seem all to have resulted in final failure. (For particulars, see pre- 
vious edition U.S. D.; also Edinb. Phil. Journ., i. 258.) In France, Aubergier, of Clermont-Ferrand, 
has been perseveringly producing opium since 1844, According to the earlier statements of his 
methods, instead of allowing the juice after the incision to inspissate on the capsule, he collected it 
immediately, and dried it by artificial heat. One workman collected in a day 300 grammes (9°64 
troyounces) of juice, which yielded one-quarter of its weight of opium. The product differed in 
strength very greatly, according to the variety of poppy used; the yield of morphine having varied 
from 3 to 17°8 per cent.; the purple poppy was the best. (Ann. de Thérap., 1853, p. 29.) At 
present he operates so as to produce a uniform product, which he calls afium, containing always 
10 per cent. of morphine. Decharme, in a series of careful experiments made near Amiens, in 
France, determined that when the opium dries quickly the percentage of morphine rises. From 
14,725 capsules he obtained 205 grammes of opium, containing 16 per cent. of morphine. It is as- 
serted that the opium can be taken without interfering with the ripening of the seed and production 
of oil. The cultivation of the poppy does not seem, however, to be on the increase in France, partly, 
according to M. Lallier, on account of the uncertainty of the weather. 
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to have been brought at a very early period. It was cultivated by the ancient 
Greeks, and is mentioned by Homer as a garden-plant. It is at present cultivated 
very extensively in India, Persia, Egypt, and Asiatic Turkey, for opium; and in 
several parts of Europe, especially in the northern departments of Irance, and in 
the south of Germany, mainly for the seeds; though in both countries good opium 
is at the same time produced. It is said that in some parts of China,* especially in 
the province of Szy-tschuan, notwithstanding that the drug is so abundantly im- 
ported from India, great quantities of it are produced for the supply of the masses 
of the people; the Bengal opium being used only by the rich. (Neues Repertorium, 
xii. 80, 1863.) In this country it was until recently found only in our gardens 
as an ornamental flower. But of late attempts have been made to cultivate it, on 
a somewhat large scale, in the United States.f The opinion that a hot climate 
is not necessary for the production of the narcotic principles has the support of 
Guibourt (Journ. de Pharm., Sept. 1867, p. 222), and would seem to be estab- 
lished by the facts that the opium of Anatolia is richer in morphine than that of 
the much hotter regions of Bengal and Upper Egypt, and that, while the best 
Smyrna opium seldom yields more than 12 per cent. of the alkaloid, that produced 
in the north of France yields from 20 to 24 per cent. (M. Bussy, Jbid., p. 221.) 
Efforts have been made to introduce the opium-culture into Australia, and, in the 
province of Victoria, with success, but as yet this drug has not become a valuable 
object of export. 

The process for procuring opium from the poppy, as practised by the modern 
inhabitants of India and Persia, according to the reports of Kerr and Kaempfer, 
is very nearly the same as that described by Dioscorides as employed in his own 
times, about eighteen hundred years since; and the accounts of Bélon, Olivier, 
Texier, and more recently M. Bourlier, as to the mode of collection in Asia Minor,. 
are not materially different. As the capsules abound most in the narcotic juice, it 
is from these that the opium is procured. According to Texier, a few days after 
the fall of the flower, men and women proceed to the fields, and make horizontal 
incisions into the capsule, taking care not to penetrate its cavity. A white juice 
exudes, and appears in the form of tears upon the edges of the incisions. The 
field is left in this state for twenty-four hours, after which the juice is scraped off by - 
means of large blunt knives. A portion of the epidermis of the capsule is also re- 
moved, and constitutes about one-twelfth of the whole product. Hach poppy-head 
affords opium but_once. Thus collected, the opium is in the state of an adhesive and 
granular jelly. It is placed in smaller vessels, where it is beaten, and at the same 
time moistened with saliva. 

Another method of extracting the virtues of the capsules is to select such as 
have ceased to yield their juice by exudation, to beat them with a small proportion 
of water, and to inspissate the liquid thus obtained by artificial heat. The ancient 
Greeks were acquainted with both processes, as appears from the writings of 
Dioscorides. The term ézov, derived from ¢zd¢, juice, they applied to the sub- 
stance procured by incisions, which answers precisely to the modern opium. The 


* In spite of the prohibitions of the Imperial Government, the production of opium is said to be 
greatly on the increase in China, the cultivation of the poppy paying much better than does that 
of wheat. (P. J. 7'r., ix. 1878, p. 246.) 

ft In 1865, Mr. P. Robertson, of Campbell Co., Virginia, produced opium which yielded to the 
analysis of Mr. I. J. Grahame 4 per cent. of morphine, besides narcotine. (A. J. P., 1867, p. 50.) 
Dr. H. Black, of Bolivar, Tennessee, produced an opium from which Mr. E.8. Wayne obtained 10°2 
per cent. of morphine. (/bid., Jan. 1868.) In 1868 considerable interest was aroused in pharma- 
ceutical circles by the statements of Mr. W.C. Wilson. He claimed to have made nearly 1000 dol- 
lars an acre by the cultivation of the poppy, and the assay of opium at first submitted by him to 
Prof. Procter yielded 6°25 per cent. of morphine. Subsequent analyses by Prof. Procter and other 
persons proved, however, that his drug, which was chiefly an extract of the poppy, contained habitu- 
ally Jess than | per cent. of the alkaloid. Details as to his methods may be found in A. J. P., 1868 
and 1869; also in the 14th edition of the Dispensatory. Very fine opium has been produced by Mr. 
J. Hi. Flint, of California. (A.J. P., 1874, p. 105.) Although the recently collected drug was found 
to contain 72 per cent. of morphine, equivalent to about 10 per cent. in perfectly dried opium, yet, 
according to Mr. Flint, the expense of cultivation and collection exceeded the commercial returns, 
and therefore forbade its introduction as an article of agriculture. It is evident that, whilst there 
are no climatic difficulties, the high price of labor will long prevent the development of opium- 
culture in the United States, 
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inspissated expressed juice they called pyxdyeov, from pyxwy, the name of the plant. 
Tournefort states that the latter preparation is exported from Turkey as opium; the 
former being much more valuable, and therefore retained in the country for the use 
of the great and wealthy,—an error which at one time received wide credence. 

Commercial History. Commerce is supplied with opium chiefly from Hindostan, 
Persia, Kgypt. and Asiatic Turkey.* Immense quantities are produced in the Indian 
provinces of Bahar and Benares, and in the more interior province of Malwa. The 
opium of Hindostan is distributed extensively through continental and insular India, 
where it is habitually employed in the place of spirituous liquors. Great quantities 
are also sent to China, into which it finds an easy entrance, notwithstanding pro- 
hibitory laws. Much was formerly imported by the Hast India Company into 
England, through which a small proportion reached our own country. For various 
reasons, India opium no longer enters Western commerce to any extent. It is 
produced in Hindostan chiefly under government supervision. The drug as first 
obtained is semi-liquid, owing to the excessive dews, but is allowed to drain and dry 
by spontaneous evaporation until only 30 per cent. of moisture is left, when it is 
taken to the government factories. Great care is exercised to prevent adulteration. 
In the factories it is worked up with the drainings (known as passéwd), poppy 
petals, and ground poppy plant into -balls of standard strength. These are called 
“‘ cakes,” are about six inches in diameter, and are prevented from adhering by being 
rolled in the ground poppy plant. Malwa opium is a variety not made in Hin- 
dostan proper, nor under government supervision. Its quality varies greatly. Of 
the opium produced in Persia, very little is brought to this country; and it is 
scarcely known in our market as a distinct variety. Much was formerly produced 
in Upper Egypt, especially in the district of ancient Thebes, which was supposed 
to yield it in greatest perfection. Hence it was long known by the name of Opium 
Thebaicum, and laudanum is still sometimes directed in prescriptions as Tinctura 
Thebaica. Its cultivation has been again introduced into Egypt ; and considerable 
quantities are exported. 

Turkey opium is produced in Anatolia, and shipped chiefly from the port of 
Smyrna. Itis brought to the United States, either directly from the Levant, or 
indirectly through different European ports. The amount of opium imported in 
1878 was 207,752 lbs.; in 1879, 278,554 Ibs.; in 1880, 372,000 lbs. Turkey 
opium usually comes to us in masses of irregular size and shape, generally more or 
less flattened, covered with leaves, or the remains of leaves, and with the reddish 
capsules of some species of umex, which are said to be absent in the inferior kinds, 
and may, therefore, be considered as affording some indication of the purity of the 
drug. We may account for this circumstance upon the very probable supposition 
that these capsules are removed during the operation which the masses undergo in 
the hands of the merchants after leaving those of the cultivators. We are told by 
the French writers that extensive frauds are practised at Marseilles in this branch 
of commerce. The opium taken thither from the Levant is first softened, and then 
adulterated with various matters which are incorporated in its substance. To use a 
strong expression of Guibourt, they make the opium over again at Marseilles. Our 
traders to the Mediterranean would do well to bear this assertion in mind. Accord- 
ing to Dr. A. T. Thomson, one-fourth part of Turkey opium generally consists of 
impurities. Sand, ashes, the seeds of different plants, extracts of the poppy, Lac- 
tuca virosa, Glycyrrhiza glabra, and Chelidonium glaucum, gum arabic, tragacanth, 
salep, aloes, even small stones, and minute pieces of lead and iron, are mentioned 
among the substances employed in the sophistication of the drug. Mr. Landerer, 
of Athens, was informed by a person who had been engaged in the extraction of 
opium, that grapes, freed from their seeds and crushed, were almost universally 
mixed with the poppy juice, and that another adulteration consisted of the epider- 
mis of the capsules and stem of the plant, pounded in a mortar with the white of 
egos. (A. J. P., xv. 238.) According to Mr. Wilkins, who witnessed the collection 
of opium, the inspissated juice of the grape, thickened with flour, is often used for 


* For information in regard to the methods of culture in Turkey and Asia Minor, see Journ, de 
Pharm., 3e sér. xiii. 105; P. J. Tr., March, 1854; A. J. P., 1863, p. 362; also 14th edition U. 8. D. 
67 
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the same purpose. (P. J. Tr., xiv. 400.) In England a sophisticated opium was 
some years since prepared, which, though so nearly resembling good Turkey opium 
in appearance that by the eye alone it was difficult to detect the fraud, was yet 
wholly destitute of the active principle of the drug. Portions of it were sent into 
the markets both of France and of this country. A sample of a similar drug, perhaps 
the same, was examined by Prof. Aiken, examiner of drugs for the port of Balti- 
more, and found to contain but 1:10 per cent. of morphine. (See A. J. P., 
July, 1859, p. 374.) It was probably the genuine drug, deprived of its morphine 
by some process which did not materially disturb the visible arrangement of its 
particles.* (Jbid., x. 261.) 

Opium is regarded as inferior when it has a blackish color; a weak or empyreu- 
matic smell; a sweet or slightly nauseous and bitter taste; a soft, viscid, or greasy 


* The great importance of opium renders it desirable that all its commercial varieties should be 
accurately described, and their relative value, so far as possible, ascertained. The following state- 
ment has been drawn up from the most recent published accounts, and from personal observations. 

The varieties of this drug may be discussed according to the countries in which they are pro- 
duced, an arrangement which we here adopt. 

I. TURKEY OPIUM. This title belongs to the opium produced in the Turkish province of 
Anatolia, and exported from Smyrna and Constantinople. According to some authorities, there is 
no essential difference between the parcels of the drug brought from these two ports. Others main- 
tain that they are distinct varieties, differing in their interior structure, and probably also in the 
precise place of their production, and the mode of their collection. The truth probably is, that 
most of the opium shipped at Constantinople is produced in the more northern parts of the opium 
districts of Anatolia; while that from Smyrna is collected in the provinces more convenient to the 
latter city; and, though it is possible that an identical drug may often be brought from the two 
ports, yet there are grounds for arranging it un-ler different varieties, as derived from these differ- 
ent sources. There can be little doubt also that a portion of opium which is taken to Constanti- 
nople is produced in Macedonia in Europe, which must, therefore, be added to the opium-producing 
regions. (Neues Repert., xvi. 751, 1867.) 

1, Smyrna Opium, This is the variety which is, beyond all comparison, most abundant in our 
markets; and it is from this that the ordinary descriptions of opium are drawn up. It comes to us 
in masses of various size, usually from half a pound or somewhat less to a pound in weight, some- 
times, though rarely, as much as two or even three pounds, originally, perhaps, of a globular form, 
but variously indented, and rendered quite irregular in shape by the pressure to which they have 
been subjected, while yet soft, in the cases which contain them. Sometimes they are even pressed 
out into flat cakes. As brought into market, the lumps are usually hard on the outside, but still 
soft within, They are covered externally with the remains of leaves, and with the reddish capsules 
of a species of Rumex, which have no doubt been applied in order to prevent the surfaces from ad- 
hering. Notwithstanding, however, this coating, the masses sometimes stick together, and two or 
more become consolidated into one. In this way the fact may be accounted for, that the seeds of 
the Rumex are occasionally found in the interior of the masses. In the finer parcels of Smyrna 
opium, the color internally is light brown; in the inferior it is darker. A peculiar character of 
‘this variety is that, when a lump of it is cut into and then carefully torn, numerous minute shining 
‘tears are observable, particularly under a microscope, bearing some resemblance to small seeds, but 
readily distinguishable by pressure between the fingers. They are undoubtedly formed from the 
drops of juice which escape from the incisions in the capsules, and which, according to Bélon, are 
allowed to concrete before they are removed. From the account of the same author it appears that, 
after the juice has been collected, it is not subjected to the process of kneading or beating, as in the 
case of other varieties of the opium; so that the tears preserve their original shape in the mass. 
It is probably owing to the peculiar mode of collecting Smyrna opium, that minute pieces of the 
skin of the poppy capsules are found intermingled in the mass; these being separated in the pro- 
‘cess of removing the adhering tears. In the best specimens of Smyrna opium, these fragments of 
the capsules are the only impurities. This variety of the drug is of very different qualities; the 
finest kinds yielding, according to Merck, as much as 13 per cent. of pure morphine, while from 
some very bad parcels he could not procure more than 3 or 4 percent. In these inferior specimens 
the color is darker, the smell is often musty, and there is very generally more or less mouldiness 
both upon the surface, and in the interior of the masses, indicating perhaps too much moisture in 
the opium originally, or its subsequent exposure to an injurious degree of dampness. Good Smyrna 
opium ought to yield 10 or 11 per cent. of morphine. Dr. Christison, however, states that he has 
not been able to procure more than 9 per cent. from the finest Smyrna opium. According to Lan- 
derer, little of the opium is produced in the immediate neighborhood of Smyrna; the greater por- 
tion being brought, on the back of camels, from a distance of from ten to eighteen days’ journey. 
(Journ, de Pharm., 3e sér., xxiii. 33.) The same writer states that the opium is chiefly prepared 
at Kara Chissar, near Magnesia. The incisions are generally made before sunrise. The juice is 
partly caught in mussel-shells, and dried in the sun. This is considered the best. Every evening 
the juice which has dried upon the capsules is scraped off, with a portion of the epidermis. The 
poppy is then cut down, and stripped of its leaves, which are boiled in water; and the liquor is 
evaporated to the consistence of an extract. With this the inspissated juice is incorporated, and 
the mixture is then formed into cakes, wrapped in poppy leaves, and placed on shelves to dry. (See 
A. J. P., xxiii. 251.) It is very evident, from the interior structure of the best Smyrna opium, that 
it has not been prepared in the way described by Landerer; though his account is probably true in 
reference to inferior varieties. 
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consistence ; dull fracture; or an irregular, heterogeneous texture, from the inter- 
mixture of foreign substances. It should not impart a deep brown color to the 


2. Constantinople Opium. Most of the Constantinople opium is in lumps from half a pound to 
two and a half pounds in weight, and scarcely distinguishable in exterior appearance from those 
of the former variety, being equally irregular in shape, and in like manner covered with the cap- 
sules of the Rumex. According to Merck, however, it often differs strikingly from the Smyrna 
opium in its interior constitution, being wholly destitute of the tears which characterize that 
variety. This would indicate some difference in the mode of collecting and preparing the juice. In 
the case of the Constantinople opium, it is probably removed from the capsules before concretion. 
Merck says that he has not discovered in this variety those minute portions of the poppy capsules 
which are usually present in Smyrna opium. The average quality of the Constantinople opium, as 
above described, is about equal to that of the drug from Smyrna; but it appears to be occasionally 
purer; as Merck obtained from one specimen as much as 15 per cent. of pure morphine. Dr. R. 
Bauer, of Constantinople, who for many years had the opportunity of becoming familiar with the 
varieties of opium which reach that city, in 1867 denied that any of the varieties produced near 
Smyrna contain tears, except the single one from Magnesia. (Neues Repert., xvi. 751.) 

In an account, by M. Bourlier, of the culture of the poppy and collection of opium in Bithynia, 
a province of Asia Minor, near Constantinople, it is stated that the lumps, when formed out of the 
concrete juice, are enveloped in poppy leaves; and no mention is made of the use of the Rumex 
capsules to prevent adhesion.’ It is the opium here collected which, according to M. Bourlier, is 
known throughout the Levant and in Europe as Constantinople opium. The same authority states 
that the yolk of eggs is sometimes largely used for adulterating opium; a fraud which may be de- 
tected by the large proportion of fatty matter which the adulterated drug yields to ether, and by the 
impossibility of drying it so as to fit it for pulverization. (Annuaire de Thérap., 1859, p. 4.) 

Guibourt describes another variety of Constantinople opium of much inferior character. “It 
comes,” he observes, “in small flattened cakes, sufficiently regular and of a lenticular shape, from 
two to two and a half inches in diameter, and always covered with a poppy leaf, the midrib of 
which divides the surface into two equal parts. It has an odor similar to that of the preceding 
variety, but feebler, and it blackens and dries in the air. It is more mucilaginous than Smyrna 
opium, and contains only half as much morphine.” These characters are obviously those of Egyp- 
tian opium; and, though the parcels which came under the notice of Guibourt may have been im- 
ported directly from Constantinople, it is highly probable that they were originally from Alexandria. 
Mr. Stettner, of Trieste, though well acquainted with the opium commerce of that port, admits no 
such Constantinople opium as that described by Guibourt. (Annal. der Pharm., xxiv. 65.) Accord- 
ing, however, to Dr. Bauer, the opium collected in the districts nearest Constantinople is mostly 
in small pieces, often of only two or three ounces, which are always invested with poppy leaves, or 
more rarely with grape leaves, generally smooth, and without Rumex capsules; and this description 
corresponds with Guibourt’s. (Neues fepert., xvi. 754, 1867.) 

A number of varieties of opium produced in European and Asiatic Turkey circulate more or 
sess in Austria and other parts of Germany, which have been described by Dr. C. Finckh in Buch- 
ner’s Repertory (vol. xvi. p. 749), and of which we propose to give a brief account here. 

Opium of Ghéwé or Gévé is gathered from a poppy with red flowers, and comes in the form of 
small rounded cakes, weighing 2 or 3 ounces, enveloped in the leaves of the poppy, with a smooth 
and shining surface, which seems to be divided into two halves by the median nerve of the leaf. 
The interior is in layers of light- and deep-colored opium; and its yield of morphine is from 12 to 
15 per cent. r 

Opium of Amasia differs from the preceding only in this, that there are two enveloping poppy 
leaves, placed crosswise, and with their lower surface outward, so as to give a rugose appearance 
to the cakes. In the interior the mass is homogeneous, but is very analogous to the Géré opium. 

Opium of Mallatia is in small loaves, round or somewhat oval, from 4 to 5 ounces in weight, made 
with the greatest care, and enveloped in poppy leaves, with a rugose surface, and the median line 
corresponding to the middle of the loaves. The borders of these, frequently deprived of the leaf, 
are very delicate. The substance of the loaf is homogeneous, but generally poor in morphine. 

Opium of Magnesia is in irregular cakes or loaves, from 1.to 4 ounces in weight. They are covered 
first with a layer of Rumex seeds, and afterwards with poppy and vine leaves, and owe their irregu- 
lar form to the envelopes, for originally they are rounded. The interior is composed of agglutinated 
tears, and is of excellent quality. , Kis 

Opium of Salonica, or of Kutchina, has a strong analogy in all respects with that of Gévé, for 
which it is often substituted. . 

The following represent the varieties in which Smyrna opium appears 1n the market. | 

The Opium of Balukhissar, which is the chief source of the Smyrna opiums, is in cakes of from 
4 to 12 ounces, irregular, though originally globular-ovoid. They are covered with Rumex seeds, 
and present, besides, on their surface poppy leaves irregularly applied. The mass is formed of 
tears lighter or deeper colored, and is so rich in morphine as to cause this variety to be always 
sought for in the market. : ee . 

The Opium of Cataya is generally in lumps half as large as the preceding, which it approaches 
closely in its characters, and in its yield of the alkaloid. : ica 

The Opium of Taushan or Taushanly is in irregular lumps, twice as long as broad, and weighing 
from 3 to 5 ounces. The mass consists of tears, and is carelessly enveloped with the poppy leaf 
and a few Rumex seeds. This variety is rich in morphine. — ; 

The Opium of Angora or Engiri is readily known by its under surface being covered only with 
one leaf of the poppy. The masses, being almost spherical, appear to have been originally in 
balls. Their weight is from 6 to 8 ounces, the interior homogeneous, and the quality inferior. 

The Opium of Kara-Hissar is in balls, flattened beneath, of the weight of 6 or 8 ounces, and 
covered with poppy leaves and Rumex seed. Though carefully prepared, this variety, from its 
deficiency in morphine, is of inferior quality. 
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saliva, nor leave a dark uniform trace when drawn over paper, nor form with water 
a thick viscid solution. 


The Opium of Cigusti is in irregular loaves, 6 or 8 ouncesin weight, enveloped in poppy leaves and 
Rumex seed. Though rarely falsified, it often contains fragments of the poppy capsules, and forms 
a mass sometimes of distinct tears, sometimes not. Occasionally rich, it is almost always mixed 
with the various forms of Smyrna opium, 

Dr. Finckh has noticed the following adulterations: opium of Macedonia, with clay; of An- 
gora, with wax; of Amasia, with gum; of Tauschan, with liquorice; of Balukhissar, with melted 
pitch. He has even found an opium evidently made almost entirely of clay and cow-dung. The 
opiums of Macedonia are most frequently adulterated. (Journ. de Pharm., Nov. 1869, p. 377.) 

Il. EGYPTIAN OPIUM. This is in flat roundish cakes, of various dimensions, sometimes af 
much as six inches in diameter, and a pound in weight, usually, however, much smaller, and some- 
times not weighing more than half an ounce. These cakes are either wrapped in a poppy leaf, so 
placed that the midrib divides the surface into two equal parts, or exhibit vestiges of such a cover- 
ing. Occasionally the brown color of the opium is seen through the leaf, and the surface appears 
as if uncovered, while the leaf is still present. This variety of opium is always destitute of the 
Rumex capsules, and differs from the Smyrna opium also in being brittle instead of tenacious, 
and as hard in the centre as at the surface of the mass, Its fracture is conchoida] and of a waxy 
lustre, and small fragments of it are translucent, Its color is usually redder than that of Smyrna 
opium, though sometimes dark. Some of the pieces, on exposure to the air, become damp and 
sticky on the surface, indicating the fraudulent addition of a deliquescent substance. The odor 
is similar to that of Smyrna opium, but weaker. It ig an inferior variety ; as the best of it, ex- 
amined by Merck, yielded only 6 or 7 per cent. of morphine; and a specimen of it was found by 
Mr. J. Evans, of Philadelphia, to contain not more than 3°55 per cent. Egyptian opium, there- 
fore, should never be dispensed by the apothecary, or employed in the preparation of his tinctures; 
as the prescription of the physician is based upon the strength of good Smyrna opium, which is 
about twice that of the Egyptian. That the deficiency of morphine in Egyptian opium is not cli- 
matic would seem to be proved by the fact that M. Gastinel has produced opium in his garden at 
Cairo, containing 12 per cent. of morphine. (Journ. de Pharm. et de Chim., 4e sér., iv. 415, 1866.) 

III. INDIA OPIUM. Little if any of this opium reaches our market. There appear to be two 
chief varieties of it; one produced in Bahar and Benares, in the Bengal Presidency, and called 
Bengal opium, the other in the interior provinces, and designated by the name of Malwa opium. 

1. Bengal Opium. For a minute account of the cultivation and preparation of this variety of 
opium, the reader is referred to elaborate papers by Dr. Eatwell, of Calcutta, contained in the 
eleventh and twelfth volumes of the London Pharmaceutical Journal and Transactions, an abstract 
of which will be found in A. J. P. (xxiv. 118), and in the last edition of Pereira’s Materia Medica 
(vol. ii. p. 1009, Am. ed.). Bengal opium is identical with the variety sometimes called Patna 
opium. It is in round balls, weighing three pounds and a half, invested by a coating half an inch 
thick, composed of agglutinated leaves and poppy petals. The interior of the mass is of a brownish 
black color, of the consistence of a stiff paste, and possessed in a high degree of the characteristic 
odor and taste of opium. The analyses of India opium vary decidedly in their results. Eatwell, 
2°17 to 3°67 per cent. of morphine, 3°85 to 5°70 per cent. of narcotine; Procter (Patna opium), mor- 
phine, 5 per cent.; Fliickiger and Hanbury (Khandesh opium), morphine, 6:07 per cent. (Patna 
opium), morphine, 8°6 per cent., narcotine, 4 per cent.; Solly (Khandesh opium), morphine, 7 per 
cent.; Watson (a number of varieties), 3°5 to 6:1 per cent. of morphine. (P. J. 7r., xi. 8362; A. 
J. P., xxi. 194; Pharmacographia, 2d ed., p. 61.) India opium is, therefore, much inferior to the 
best Smyrna opium in its yield of morphine, while it is richer in narcotine. Its inferior character 
is possibly, in some degree, owing to the circumstance that the juice, after collection, is kept for 
some time before it is made up, and consequently undergoes fermentation. Prof. Carson, of the 
University of Pennsylvania, in describing a specimen of this variety in A. J. P. for July, 1849 
(p. 194), speaks of acicular crystals, which he had noticed by the aid of the microscope; and on 
examining a specimen of the same opium, in 1860, then perfectly dry, he found similar crystals, 
No such erystals, he stated, are to be found in Smyrna opium. 

There is a variety of Bengal or Patna opium, called garden Patna opium, which was described 
in the fifth edition of this work, on the authority of Dr. Christison, as Malwa opium. Dr. Chris- 
tison has subsequently ascertained its true origin. It is prepared in Bahar with peculiar care, 
from juice which has not been suffered to undergo fermentation. It isin cakes three or four inches 
square, and about half an inch thick, which are packed in cases with a layer of mica between them. 
These cakes are without covering, hard, dry, and brittle, of a uniform shining fracture, and not 
unlike an extract in appearance. The color is sometimes almost black, and sometimes of a light 
brown, not unlike that of Egyptian opium. Dr. Christison states that it is much superior to the 
globular Bengal opium, and that some specimens are little inferior to Turkey opium in the pro- 
portion of morphine. 

2. Malwa Opium. This sometimes occurs in flat, roundish cakes, five or six inches in diameter, 
and from four to eight ounces in weight. In other instances it is in rectangular masses called 
bricks, or even in roundish balls. It seems never to be encased in poppy remnants. They are com- 
monly quite hard, dry and brittle, of a light brown color, a shining fracture, a compact homo- 
geneous texture, and free from mechanical impurities. The quality is very variable. A specimen 
of Malwa opium described by Dr. Carson (A.J. P., xxi. 195) broke with a rough fracture, which 
was of a blackish brown color, here and there showing irregular oily spots. Prof. Procter obtained 
from it 9} per cent. of morphine. 

In consequence of the recent discovery that the poppy growing in the Himalayas yields opium 
having a much larger proportion of morphine than that produced in the lowlands, the cultivation of 
the plant is about to be greatly extended in the mountainous regions. (Journ. de Pharm., Fév. 
1874, p. 158.) In the “ Report on the Progress and Condition” of India, for 1871-2, it is stated 
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Properties. Good opium has a peculiar, strong, narcotic odor, and a bitter 
somewhat acrid taste. When long chewed it excites much irritation in the lips and 
tongue, and may even blister the mouth of those unaccustomed to its use. Its color 
is reddish brown or deep fawn ; its texture compact ; its sp. gr. 1336. When drawn 
over paper it usually leaves an interrupted trace of a light brown color. It is often 
soft in the interior of the mass, and in this state is tenacious ; but when exposed to 
the air it gradually hardens, and ultimately becomes brittle, breaking with a shining 
fracture, and affording, when pulverized, a yellowish brown powder, which becomes 
adhesive upon a slight elevation of temperature. It readily inflames upon the appli- 


that the cultivation of opium in India is increasing; there being af*the time of the report 500,000 
acres in Bengal and 608 in Bombay, planted with the poppy. During the same years, the exports 
of opium amounted to 893,364 chests, valued at £13,365,288. (P. J. 7'r., Dec. 1873, p. 498.) 

IV. PERSIAN OPIUM. The cultivation of opium has greatly increased in Persia, the crop being 
estimated for 1880 at about 1,200,000 lbs.; consequently, whilst formerly it was a rare variety of 
opium, since 1870 it has been in constantly increasing quantities in European commerce, and comes 
to some extent to this country. It is in different forms. Sometimes it is in cylindrical pieces, 
about three and a half inches long, and half an inch thick, wrapped in glossy paper, and tied with 
a cotton thread, and each weighing about half an ounce; more frequently it is in short rounded 
cones weighing from 6 to 10 ounces; it also occurs in flat circular cakes, It is of a uniform con- 
sistence, but exhibits, nevertheless, under the microscope, small agglutinated tears, much less than 
those of Smyrna opium. It has the liver-brown color of Egyptian opium, a virose musty odor, and 
a very bitter taste, and, like Egyptian opium, softens in a moist atmosphere. The character of 
the opium has undoubtedly changed of late years, and it is said that the Persians now produce two 
distinct forms; one pure, destined for the Western market, and one adulterated and oiled, for the 
China trade. 

In 1860 Persian opium was described by Dr. Reveil as being in three forms in Paris. One was 
in spherical cakes, without envelope or Rumex capsules. In physical characters it closely re- 
sembled the cylindrical variety, though softer and more hygrometric. It had a strongly virose 
odor, and a bitter slightly sweetish taste. The second was in irregular masses, liver-colored, of a 
virose smell and bitter taste, brittle, smooth and shining, compact, and very hygrometric. The 
third was in the form of flat cakes, covered with an unknown leaf with some Rumex capsules, of a 
reddish brown cvlor, tasting and smelling like the preceding, compact, and smooth. Of these the 
first and third contained, each, 31°6 per cent. of glucose; the second 13°9 per cent. All these 
varieties were remarkable by the absence of obvious impurities, such as are insoluble in water 
and alcohol. From 75°2 to 84*2 per cent. was soluble in water, from 71°6 to 81°6 in alcohol at 85°. 
The cylindrical variety yielded 8°15 per cent. of morphine; the spherical 6-4 per cent.; the irregu- 
lar 7°1 per cent. ; and the flat and coated 5°10 per cent. The presence of glucose in such large 
proportions may be explained by the asserted fact that honey is sometimes mixed with opium at 
the time of its collection. Though the proportion of morphine is considerable in these varieties, 
yet, in consequence of their large proportion of soluble matter, they yield comparatively feeble ex- 
tracts. (Journ. de Pharm, Aoft, 1860, p. 101.) Since M. Reveil’s investigation, two samples of 
Persian opium have been examined by M. Séput of Paris, one of which yielded 9°33 and the other 
9°37 per cent. of morphine. (Jbid., Mars, 1861, p. 163.) 

Recent analyses show a great improvement in Persian opium. Consul-General Ross states that 
it now, as prepared for the European market, averages 12 per cent. of morphine. (P. J. Tr., May, 
1873, p. 883; June, 1880, p. 1002.) Messrs. Rosengarten, the well-known manufacturing chemists, 
of Philadelphia, inform us that they have used large quantities of the Persian opium, and ob- 
tained from it an average of 10 per cent. of morphine. Mr. W. D. Howard examined a sample 
of fine Persian opium, sent to England as “‘ perfectly pure,” which yielded to him on analysis, with- 
out previous drying—morphine, erystallized from alcohol, 10°40 per cent.; codeine, anhydrous, 
0:29 per cent.; narcotine, 2°50 per cent.; thebaine, 0°57 per cent.; cryptopine, 0°09 per cent.; pa- 
paverine, trace. He is unable to say whether it contained any narceine, It was of a light brown 
color, and had been collected without the excessive use of oil. (P. J. Tr., Mareh 11, 1876.) 

V. MOZAMBIQUE OPIUM. The poppy culture has been introduced into Mozambique for the 
production of opium for the Chinese market. A specimen of the product is said to have yielded 4 
per cent. of morphine, 4-3 per cent. of narcotine, and 40 per cent. of moisture. (P. J. Tr., x. 63.) 

The following exhibits the results obtained by Guibourt in the analysis of various opiums. 
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(Journ. de Phurm., Janv., Fév. et Mars, 1862.) 
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cation of a lighted taper. It yields its virtues to water, alcohol, and diluted acids, 
but not to ether. To all these menstrua it imparts a deep brown color. Alcohol 
dissolves about four-fifths of it. Pelletier states that the proportion taken up by 
water varies in all specimens. He never found the quantity of extract prepared 
with cold water to exceed 12 parts out of 16. (Journ. de Pharm., Nov. 1832.) 
Chemical Constituents. Much attention has been devoted to the chemical con- 
stitution of opium. It was through the researches into the nature of this substance 
that chemists were led to the discovery of the alkaloids, which are usually the 
active principles of the plants in which they are found, and have attracted much 
notice, and been applied so advantageously to the treatment of disease. To Sertiir- 
ner, an apothecary at Himbeck, in Germany, belongs the credit of having opened 
this new and most important field of research. In the year 1803, M. Derosne 
made known the existence of a crystallizable substance which he had discovered in 
opium, and which he erroneously believed to be the active principle. In the follow- 
ing year, Seguin discovered another crystallizable body, which experience has proved 
to be the true narcotic principle of opium; but he did not fully investigate its 
nature, and no immediate practical advantage accrued from his excellent analysis. 
About the same time Sertiirner was engaged in a similar investigation, the results 
of which, very analogous to those obtained by Seguin, were published in a German 
journal, without, however, attracting general attention. In this state the subject 
remained till 1817, when Sertiirner announced the existence of a saline compound 
in opium, consisting of a peculiar alkaline principle united with a peculiar acid, and 
clearly demonstrated the precise nature of a substance which, though before dis- 
covered both by Seguin and himself, had been hitherto but vaguely known. To the 
alkaloid, in which he correctly conceived the narcotic powers of opium to reside, he 
gave the name of morphium, which has been subsequently changed to morphine, in 
order to render it conformable with the titles of the other alkaloids. The acid he 
called meconic, a term derived from the Greek name of the poppy. The correct- 
ness of the statements of Sertiirner was confirmed by Robiquet, who also satisfactorily 
demonstrated that the substance obtained by Derosne, and called by him the salt of 
opium, was a principle altogether distinct from morphine, though supposed to pos- 
sess considerable influence over the system. In the belief of its narcotic powers, 
Robiquet denominated it narcotine, a title which it still retains. A number of 
other alkaloids have since been discovered in opium, although most of these are in 
very limited amount, and the existence of some is not quite definitely established. 
According to the views of its constitution at present accepted, it contains: 1, Mor- 
phine ; 2, Narcotine ; 3, Codeine ; 4, Thebaine ; 5, Papaverine ; 6, Narceine ; 7, 
Hydrocotarnine ; 8, Pseudomorphine; 9, Protopine; 10, Laudanine; 11, Coda- 
mine; 12, Rhaadine; 13, Meconidine; 14, Cryptopine; 15, Laudanosine; 16, 
Lanthopine ; 17, Gnoscopine. Besides these, Hesse has announced another, Deu- 
teropine, but has not as yet isolated it. Still others, like Apomorphine (see p. 211), 
can be produced from those existing in the opium. Opianine, described by Hinter- 
berger in 1851, was found by Hesse to be merely impure narcotine. Two acids at 
least occur combined with these bases in opium, meconie acid, C,H,0,, and lactic 
acid, ©,H,0,. This latter, supposed by T. and H. Smith to be a peculiar variety 
of lactic acid, and named by them thebolactice acid, was ascertained by Stenhouse 
to be the ordinary variety. Sulphuric acid is found in the ash along with the bases 
calcium, magnesium, and potassium. Opium also contains mucilage, pectic matter, 
and a glucose sugar. The wax gathered from the refuse of opium yielded Hesse 
palmitate and cerotate of cerotyl. Two neutral principles have, moreover, been 
extracted from opium—meconin (opiany/), C,,H,,0,, and meconotosin, BA By 2 
The first of these forms prisms, which fuse under water at 77° C., or per se, at 
110°, and boil at 155° C.; the second melts at 80° C. In relation to their optical 
properties, all the organic bases of opium produce deviation of the plane of polari- 
zation to the left. (Bouchardat and Boudet, Journ. de Pharm., 3e sér., xxiii. 294.)* 


* M. Lakens, of Toulouse, found glucose in a tincture of poppy capsules, and in all the com- 
mercial varieties of opium, in proportions varying from 3 to 14°5 per cent. Its presence in opium 
is therefore not a proof of sophistication, (Journ. de Pharm., Oct. 1854, p. 265.) 
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Of the principles above mentioned, morphine is by far the most important. It is 
generally admitted to exist in opium united with meconic acid in the state of 
meconate, and to a certain extent also as a sulphate. Of morphine and its prepa- 
rations we shall treat under another head. (See Morphina.) 

NarcoTine. Narcotina, C,,H,,NO,. It exists in opium, chiefly at least, in the 
free state, and is left behind in considerable quantity when the drug is macerated 
with water. It is white, tasteless, and inodorous, and crystallizes in silky flexible 
needles, usually larger than the erystals of morphine, fusible at 115-5° C. (240° F.), 
and volatilizable at 154-4° C. (810° F.) (W. A. Guy),* insoluble in cold water, 
soluble in 400 parts of boiling water, in 100 parts of cold and 24 of boiling alcohol 
which deposits it upon cooling, and very soluble in ether?” The fixed and volatile 
oils, and the diluted acids, also dissolve it; and it has recently been found to be 
soluble in the volatile oil of turpentine, which, aided by heat, will extract it from 
opium, and yield it in crystals by evaporation. (Journ. de Pharm. et de Chim., 4e 
sér., 11. 156.) As it exerts no alkaline reaction upon vegetable colors, and does not 
prevent the acids from reddening litmus paper, there would appear to be some reason 
for denying it the rank of an alkaloid. But it unites with some of the acids forming 
definite compounds, which may be procured in a separate state; and Robiquet 
obtained the sulphate and hydrochlorate of narcotine well crystallized. (Journ. de 
Pharm., xvii. 639, and xix. 59.) Hence it is now generally considered as a weak 
base; and perhaps this view of it is the most convenient. It must be admitted, 
however, to have a very feeble neutralizing power. With acetic acid it does not 
appear to form a permanent combination; for, though dissolved by cold acetic acid, 
it is separated by heating the solution. It is decomposed by long boiling, or by 
heating with nitric acid, into cotarnine, C,,H,,NO,, and meconin, C,,H,,O, It may 
be distinguished from morphine by its insipidity, solubility in ether, and insolubility 
in alkaline solutions, by not affecting vegetable colors, by assuming a yellowish in- 
stead of a blood-red color under the action of strong nitric acid, by not decomposing 
iodic acid, and by not producing a blue color with ferric salts. It is, however, 
reddened by a mixture of nitric and sulphuric acids. Hence, if to a mixture of 
it with strong sulphuric acid a small piece of nitre is added, a deep blood-red color 
is produced; while morphine, under the same circumstances, yields a brownish or 
olive-green color. It gives a greasy stain to paper when heated upon it over a 
candle. Heated with an excess of sulphuric acid and black oxide of manganese, it 
iz converted into an acid called opianic acid, C,,H,,O0,, and into a substance of 
feeble alkaline properties, which has been mentioned above, cotarnine. (Journ. de 
Pharm., 3e sér., vi. 99.) Meconin is said also to be among the results of its de- 
composition by oxidizing agents. When distilled with potassa, it yields a colorless 
volatile liquid having alkaline properties, with the strong smell of herring-pickle 
together with that of ammonia. This is an ammonia derivative, known as pro- 
pylamine, C,H,.NH,. (Wertheim, Pharm. Centralb., June 1, 1850, p. 421, and 
Dec. 17, 1851, p. 918.) Water extracts narcotine partially from opium, in con- 
sequence of the acid which the latter contains, either free or combined with the 
narcotine. It is usually obtained mixed with morphine in the processes for pro- 
curing that principle, and may be separated by the action of ether, which dissolves 
it without affecting the morphine, and yields it upon evaporation. It may also be 
obtained by digesting opium in ether, and slowly evaporating the ethereal solution, 
which deposits crystals of narcotine. It is said that the same result may be obtained 
by using the oil of turpentine as the menstruum, first heating 1t with opium, and 


Proportionate quantity of the more important constituents of Opium. The following are given as 
the dolistivs puaiiletios eile es chsatoontioned) obtained by the Messrs. Smith, of Edinburgh, 
from 100 parts of fine opium: 10 parts of morphine, 6 of narcotine, 0°15 of thebaine, 1 of papa- 
verine, 0°3 of codeine, 0°02 of narceine, 0°01 of meconin, 4 of meconic acid, and 1°25 of thebolactic 
acid. (P. J. Tr., Oct. 1865, p. 183.) , 

* The results here given, on the authority of Mr. Wm. A. Guy, as regards the fusing and sub- 
liming points of the alkaloids, were obtained through a very careful application of heat, in a special 
manner, and are recorded in P. J. 7r., Feb. 1868, p. 374. It should be noticed, however, that 
in the process of sublimation the alkaloids undergo a partial decomposition, leaving a more or less 
copious carbonaceous residue, by which, as Mr. Guy observes, the alkaloids and glucosides are 
distinguished from most other bodies. 
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then evaporating the solution. Another mode of procuring it is to treat opium, 
exhausted by previous maceration in water, with dilute acetic acid, filter the solu- 
tion, precipitate by an alkali, wash the precipitate with water, and purify it by 
solution in boiling alcohol, from which it crystallizes as the liquid cools. Should it 
still be impure, the solution in alcohol and crystallization may be repeated. 

The proportion of narcotine in opium varies extremely in the different varieties, 
and in different specimens of the same variety. Thus, in Smyrna opium it has 
been found by different observers, in quantities varying from 1:30 to 9°36 per 
cent. 

Though narcotine itself is tasteless, its salts are very bitter, even more so than 
those of morphine. (Berzelius.) Their solution reddens litmus, and yields precipi- 
tates with the alkalies and infusion of galls. It has already been stated that 
Robiquet obtained the sulphate and hydrochlorate crystallized. 

Different opinions have been advanced relative to the action of narcotine on the 
system. Derosne believed it to be the active principle of opium; though upon ex- 
perimenting with it, he obtained effects but little stronger than those produced by an 
equal dose of opium itself. Others found it possessed in different degrees of nar- 
cotic properties ; and the results of various experiments which led to the conclusion 
may be seen in former editions of this work. Buta more thorough investigation 
has led to the conclusion that it cannot be ranked among narcotic medicines. It 
has been asserted that narcotine is identical with aconella, an alkaloid said to have 
been extracted by the Messrs. Smith, of Edinburgh, from aconite; but Groves failed 
to find aconella. (See page 79, U.S. D., 14th edition.) The effects of a narcotic 
character which have been attributed to it have probably arisen from the em- 
ployment of a preparation not entirely freed from other principles contained in the 
opium. Indeed, so little has it of this character, that the name of anarcotine has 
been proposed for it, expressive of its total want of narcotic power. Dr. O’Shaugh- 
nessy, Professor of Chemistry in the Medical College of Calcutta, recommends 
narcotine very highly in intermittent fever, and believes that he has discovered 
in it even stronger antiperiodic properties than those of quinine. In the cases 
reported by him, it was employed in combination with hydrochloric acid. Given 
in this form, though powerfully febrifuge, it was found not to produce narcotic effects, 
not to constipate the bowels, and never to occasion the distressing headache and rest- 
lessness which sometimes follow the use of quinine. It proved, moreover, powerfully 
sudorific. It was given in doses of three grains (0-20 Gm.), three times a day. Dr. 
O’Shaughnessy was induced to commend its employment to his medical friends in 
India, from a knowledge that it had proved effectual in mild agues, in the hands of 
Dr. Roots and Mr. Jetson in England. The different effects obtained by different 
experimenters from narcotine are readily explicable, should the statements as to the 
existence of a powerful alkaloid (opianine), which may have been mixed with the 
narcotine, and of several different modifications of narcotine itself, prove to be correct. 

CopEINE. Codeia, C,,H,,NO,, was discovered in 1832 by Robiquet in the hydro- 
chlorate of morphine prepared according to the process of Gregory. It exists in 
opium combined like morphine with meconic acid, and is extracted along with that. 
alkaloid in the preparation of the hydrochlorate. (See Morphina.) When the solu- 
tion of the mixed hydrochlorates of morphine and codeine is treated with ammonia,, 
the former alkaloid is precipitated, and the codeine, remaining in solution, may be 
obtained by evaporation and crystallization. It may be purified by treating the 
crystals with hot ether, which dissolves them, and yields the codeine in colorless 
crystals by spontaneous evaporation. This alkaloid is now officinal. (See Codeina.) 

THEBAINE (Paramorphia). Paramorphine, C,,H,,NO,, was discovered by Pel- 
letier in the precipitate thrown down from an infusion of opium treated with milk 
of lime. The precipitate being washed with water till the liquid came away color- 
less, and then treated with alcohol, instead of affording morphine to this solvent, as 
was anticipated, yielded a new alkaloid, which was obtained separate by evaporating 
the alcohol, acting on the residue with ether, allowing the ethereal solution to evap- 
orate spontaneously, and then purifying the resulting crystalline mass by dissolving 
it in an acid, precipitating by ammonia, and recrystallizing by means of alcohol or 
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ether. Pelletier named it paramorphine, from its close analogy in composition with 
morphine, from which, however, it is quite distinct in properties. The name of 
thebaine was proposed for it by M. Couérbe, who was disposed to give the credit of 
its discovery to M. Thiboumery, the director of Pelletier’s laboratory. It is white, 
crystallizable, of an acrid and styptic rather than bitter taste, fusible at about 148-8° 
C. (300° F.), according to Guy fusible at 98°8° C. (210° F.) and volatilizable at 
160° C. (820° F.), searcely soluble in water, very soluble in alcohol and ether when 
cold, and still more so when heated, and capable of combining with the acids, with 
which it forms salts not crystallizable from their aqueous solution. Alkalies pre- 
Cipitate it from its acid solutions, and, unless in very concentyated solution, do not 
dissolve it when added in excess. It is not, like morphine, reddened by nitric acid, 
nor does it become blue with solutions of ferric salts. From codeine it differs in 
never being in large crystals, in not forming crystallizable salts, in being always pre- 
cipitated from its acid solutions by ammonia, and in not melting in oily drops. From 
narcotine, which it most resembles, it may be distinguished by its shorter crystals, 
which want the pearly appearance of those of narcotine, by its different taste, by its 
much greater solubility in cold alcohol, of which 10 parts will dissolve 1 of this 
principle, while narcotine requires 100 parts, and by the action of nitric acid, which 
converts it into a resin-like matter before dissolving it, while the same acid instantly 
dissolves narcotine. Magendie considered it closely analogous, in its effects on the 
system, to strychnine and brucine, producing tetanic spasms in the dose of a grain 
(0:065 Gm.). | 

PAPAVERINE. Papaverina, ©,,H,,NO, The discovery of this alkaloid was 
announced by Dr. G. Merck. It is crystallizable in needles, fusible at 98:8° C. 
(210° F.), and volatilizable at 154:4° C. (310° F.) (Guy), insoluble in water, very 
sparingly soluble in cold alcohol or ether, more soluble in these liquids boiling hot, 
and deposited by them on cooling. With acids it forms salts, most of which are 
very sparingly dissolved by water. The hydrochlorate crystallizes with extraordi- 
nary facility. The alkaloid is readily dissolved by moderately concentrated hydro- 
chloric acid, from which, on the addition of more acid, the hydrochlorate separates, 
assuming the form of an oily layer at the bottom of the vessel, which is readily 
converted on standing into a mass of acicular crystals. These crystals are very 
sparingly soluble in cold water. The hydrochlorate yields with bichloride of plat- 
inum a yellow precipitate which is insoluble in boiling water or alcohol. Papaverine 
is prepared by precipitating the aqueous infusion of opium with soda, exhausting 
the precipitate with alcohol, evaporating the tincture to dryness, treating the residue 
with a dilute acid, filtering, precipitating by ammonia, dissolving the precipitate in 
hydrochloric acid, mixing acetate of sodium with the solution, and treating the re- 
sulting precipitate with boiling ether. The ethereal solution deposits the papaverine 
on cooling. A characteristic property of this alkaloid is that its crystals, when 
moistened with concentrated sulphuric acid, acquire a dark blue color. Papaverine 
has been further investigated by Dr. Thomas Anderson,.who confirms the statements 
of Merck. (Chem. Gaz., Jan. 15, 1855, p. 21.) 

NarceinE. Narceia, C,,H,,NO,, discovered by Pelletier in 1832, is in white, 
silky crystals, inodorous, of a bitter taste, fusible at 91°6° C. (197° F’.), according to 
Guy 76-6° C. (170° F.), and volatilizable at 215°5° C (420° F.), soluble in 375 
parts of cold and 220 of boiling water, soluble also in alcohol, and insoluble in 
ether. It forms a bluish compound with iodine, the color of which is destroyed by 
heat and the alkalies. Besides, according to Stein, the blue color is not produced 
when there is too much of the iodine present, which then causes a brown color with 
narceine; the blue color appearing, under such circumstances, only when the excess 
of iodine is saturated by ammonia. (Journ. de Pharm., Janv. 1872, p. 59.) It is 
rendered blue by the action of mineral acids so far diluted as not to decompose it ; 
but does not, like morphine, become blue by the action of ferric salts, nor red by that 
of nitric acid. It is dissolved by the acids, but was thought not to neutralize them, 
and, though at first considered alkaline by Pelletier, was afterwards ranked with in- 
different bodies. At present, however, its alkaloidal character is admitted ; it unites 
with sulphuric acid to form a crystallizable sulphate. (Journ. de Pharm., Avril, 1864, 
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p. 367.) Dr. Dragendorff has announced that solution of narceine gives a crystalline 
precipitate with the double iodide of zinc and potassium. This reaction may be em- 
ployed with iodine as a test of narceine. If a solution of this salt, with a little iodized 
water, be added to solutions of narceine, and the mixture then agitated with ether to 
remove the iodine in excess, a solution containing a very small quantity of narceine 
will distinctly assume a blue color. The other alkaloids of opium are destitute of this 
property. (Journ. de Pharm., Avril, 1870, p. 346.) Pelletier obtained it in the course 
of his analysis of opium. Having formed an aqueous extract of opium, he treated it 
with distilled water, precipitated the morphine by ammonia, concentrated the solu- 
tion, filtered it, threw down the meconic acid by baryta-water, separated the excess 
of baryta by carbonate of ammonium, drove off the excess of the ammoniacal salt by 
heat, evaporated the liquor to the consistence of syrup, set it aside till a pulpy mat- 
ter formed containing crystals, separated and expressed this pulpy matter, then 
treated it with alcohol, and concentrated the alcoholic solution. This, on cooling, 
deposited crystals of narceine, which were easily purified by repeated solution and 
crystallization. Meconin, which often crystallizes with it, may be separated by the 
agency of ether. Experiments have been performed with narceine, which go to 
prove that it closely resembles morphine in its influence on the system, though 
somewhat weaker; and that, while capable of producing sleep, relieving pain and 
irritation, alleviating cough, and checking diarrhoea, it is not followed by the un- 
pleasant sensations about the head and other disagreeable symptoms which often 
attend the action of morphine, is less disposed to constipate, and less stimulant to 
the circulation. In cases in which morphine disagrees with the patient, or is other- 
wise contraindicated, narceine may be resorted to for most of the purposes for which 
the other alkaloid is employed. It may be administered in pill or syrup. From 
one-third to three-quarters of a grain (0°02 to 0:05 Gm.) may be given for a dose, 
the smaller to relieve cough, the larger to remove pain or produce sleep. 
HyprocoraRNINngE. Hydrocotarnia, C,,H,,NO,, is obtained from the mother- 
waters of thebaine, after the removal of cryptopine and protopine with warm ben- 
zin, by precipitation with ammonia ; laudanosine, which is also precipitated, is removed 
by treatment of the benzin solution with bicarbonate of sodium. The hydrocotarnine 
is retained in solution, by the benzin, from which the laudanosine has been depos- 
ited on cooling. Hydrochloric acid gas being made to pass through this solution, the 
hydrochlorate of hydrocotarnine crystallizes. This alkaloid seems to result from a 
transformation of narcotine. If the latter be made to boil some time with baryta- 
water, a portion of it is decomposed, giving rise to a crystallizable matter, soluble in 
ether, which appears to be identical with hydrocotarnine. This alkaloid is very 
soluble in alcohol, acetone, chloroform, benzin, and ether. It melts at 50° C. 
(122° F.), and loses, at a somewhat greater heat, the molecule of water with which 
it crystallizes. Sulphuric acid dissolves it, coloring it yellow in the cold, and crimson- 
red if heated. Nitric acid colors it yellow; ferric chloride does not affect its color. 
PsEUDOMORPHINE. Pseudomorphia, C,,H,,NO,, was discovered by Pelletier more 
than thirty years since ; but, as it exists in small quantities, and was thought to be 
only an occasional ingredient in opium, little attention has been paid to it. An 
interesting fact, however, in relation to it, and one of some toxicological importance, 
is that it possesses two properties considered characteristic of morphine, those, namely, 
of being reddened by nitric acid, and of striking a blue color with ferric salts, and 
yet is without any poisonous influence upon the animal economy. (Journ. de Pharm., 
xxi. 575.) Hesse has investigated the subject, with the following results. He 
found that it accompanies morphine procured by Gregory’s method, and may be 
separated from that alkaloid by adding ammonia in excess to an alcoholic solution 
containing both. The morphine is precipitated, and pseudomorphine, remaining in 
solution, may be obtained by evaporating the mother-liquid. It is tasteless, insolu- 
ble in water, alcohol, ether, chloroform, and dilute sulphuric acid, but easily soluble 
in solution of potassa, soda, and lime, and in alcoholic solution of ammonia, though 
sparingly in an aqueous solution of the last-mentioned alkaloid. It does not neutralize 
hydrochloric acid, dissolves in concentrated sulphuric acid with the production of 
an olive-green color, in concentrated nitric acid with an intense orange-red, and ip 
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solution of sesquichloride of iron with a blue color. At 120° ©. (248° F.) iit loses 
two molecules of water of crystallization, and at higher temperatures is decomposed 
without melting. It forms sparingly soluble salts with sulphuric, nitric, oxalic, 
and tartaric acids, and a crystalline deposit, very slightly soluble in hydrochloric 
acid, with solution of corrosive sublimate. (Chem. News, April 12, 1867, p. 188.) 

PROTOPINE. Protopia, C,,H,,NO,, is an alkaloid which Hesse separated from 
cryptopine. Both are precipitated as insoluble hydrochlorates by hydrochloric acid 
in excess ; but if the precipitate be dissolved by an excess of oxalic acid, the acid 
oxalate of cryptopine will crystallize, and protopine remain in the mother-waters. 
The liquid is separated, precipitated by ammonia, and agitated with ether; and the 
ethereal solution is taken up by hydrochloric acid. The hydrochlorate of protopine 
being dense and granular, while that of eryptopine is very light, the two are sepa- 
rated by levigation ; eighty grammes of crude cryptopine furnishing one and a half 
of protopine. 

Separated from the hydrochlorate by ammonia, protopine constitutes a crystalline 
powder, insoluble in water, soluble in alcohol, and in hot benzin and acetone, more 
soluble in chloroform, insoluble in the alkalies generally, but slightly soluble in am- 
monia. It melts at 202° C. (395-6° F.), undergoing decomposition, and is in anhy- 
drous crystals. Ferric chloride does not color it ; nitric acid colors it yellow ; sulphuric 
acid dissolves it, coloring it first yellow, then red, and lastly violet. The alcoholic 
solution has an alkaline reaction. The salts are neutral and crystallizable. 

LAUDANINE. Laudania, C,,H,,NO,, as first prepared, is mixed with cryptopine, 
from which it is separated by dissolving it in acetic acid, and adding a slight excess 
of dilute solution of soda, by which the cryptopine is entirely precipitated. The 
liquid being filtered, and treated with chloride of ammonium, lets fall the laudanine, 
which soon assumes the crystalline form. The acetate, with the addition of iodide 
of potassium, gives rise to the hydriodate of laudanine, from which ammonia sepa- 
rates the base perfectly pure. 

This alkaloid is dissolved at 18° C. (64:4° F.) by 647 parts of ether. Sulphuric 
acid gives with it characteristic reactions. When pure, at common temperatures, 
it assumes a pale rose color, and at 150° ©. (302° F.) a reddish violet. When 
ferric oxide is added, it exhibits the same changes, but with much greater intensity. 
Laudanine is an energetic base, and with potassa forms a crystallizable compound. 
Its salts, with the exception of the neutral sulphate, oxalate, and tartrate, are crys- 
tallizable. 

CopAMINE. Codamia, C,,H,,NO,, is isomeric with laudanine, but is readily 
distinguished from it by the effect of ferric chloride and nitric acid, both of which 
color it deep green. It is in anhydrous crystals. It can be purified by taking ad- 
vantage of the feeble solubility of its iodohydrate. Having decomposed this salt by 
ammonia, dissolve the precipitate in ether, wash the ethereal solution with solution 
of bicarbonate of sodium; then filter through animal charcoal. By evaporation the 
liquid deposits the alkaloid in beautiful colorless crystals. . Codamine crystallizes 
also from benzin; but, thus obtained, it melts at 126° C. (258°8° F.), while that 
procured through ether melts at about 120° C. (248° F.). The acid iodohydrate, 
tartrate, and oxalate are crystallizable. 

Ruq@anineE, C,,H,,NO,, was discovered by Hesse in 1865, is crystallizable, but not 
distinctly alkaline. It can be sublimed. It is nearly insoluble in ether, alcohol, ben- 
zol, chloroform, water, and ammonia. Its solutions in dilute acids acquire an intense 
purple color on addition of strong hydrochloric or sulphuric acid. This alkaloid 
occurs also in Papaver [?heas. ; 

Meconrp1ine, C,,H,,NO,, was discovered by Hesse in 1870. It is amorphous, 
alkaline, melts at 58° C. (136-4° F.), and is not stable, the salts also being easily 
altered. It is easily soluble in alcohol, ether, benzol, chloroform, and acetone. It is 
dissolved by sulphuric acid with an olive-green, and by nitric acid with an orange- 
red color. . 

OrypProPIne. Cryptopia, C,,H,,NO,. The discovery of this alkaloid was an- 
nounced by Messrs. ‘I’. & H. Smith, of Edinburgh, in P. J. Tr., 1867 (p.595). The 
Messrs. Smith obtained it from the weak alcoholic washings of crude morphine after 
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precipitation, by first neutralizing the liquid with dilute sulphuric acid, and then, 
after recovering the alcohol by distillation, and washing out the still copiously with hot 
water, by precipitating the mixed liquor of the still and the washings by milk of 
lime in large excess. The liquid is then filtered off, and the pitch-like precipitate, 
having been thoroughly washed, is boiled with alcohol in large quantity, the solu- 
tion filtered, and the alcohol distilled off. The pitchy substance which remains in 
the retort, and which consists mainly of thebaine, is separated from the supernatant 
watery liquid, and heated to ebullition with enough alcohol to dissolve it. The solu- 
tion, having been put aside, will be found in a day to have set into a mass of crystals, 
which consist of crystallized thebaine. This mass is now strongly pressed in a cloth, 
and the residuary cake powdered and dissolved in dilute hydrochloric acid ; care be- 
ing taken that the acid be not in excess. The filtered liquid is evaporated and crys- 
tallized, and the process of evaporation and crystallization repeated, so as to separate 
all the hydrochlorate of thebaine.. If now the mother-waters be set aside, the hydro- 
chlorate of cryptopine will in the course of some weeks crystallize out of them, but 
mixed with crystallized hydrochlorate of thebaine ; and the separation of the two is 
extremely difficult. But as the crystals of the two alkaloids are very different, those 
of thebaine being hard and strong, those of cryptopine soft and generally tufted, by 
careful management, and by repeating the crystallization many times, so as to get 
rid of most of the thebaine, the hydrochlorate of cryptopine may be seen forming on 
the surface of the harder salt in the solution. The mother-liquors being now poured 
off, and allowed to evaporate spontaneously, the whole at length sets into a soft mass, 
which, being pressed in a cloth, is found to consist of almost pure hydrochlorate of 
cryptopine. ‘To obtain the pure alkaloid, it isto be precipitated from the solution 
of hydrochlorate by ammonia, then washed, dried, and finally washed with ether or 
alcohol, which readily dissolves thebaine, but has little effect on cryptopine. It may 
be obtained in a crystallized state by boiling it with a large quantity of alcohol, 
which, on cooling, will slowly deposit the alkaloid in crystals. The quantity of 
cryptopine obtained from opium is extremely small. 

Cryptopine is without color or smell; and its salts, though at first bitter to the 
taste, afterward cause a sense of coolness in the mouth, like that produced by pep- 
permint. It melts at about 204:4°C. (400° F.), and, heated to redness, is decom- 
posed, blackening and giving forth aqueous vapors, but without properly subliming. 
According to Guy, it melts and sublimes at the same temperature of 176-6° C. 
(350° F.). It is insoluble in water, quite insoluble in ether, and very sparingly 
soluble in alcohol, requiring 1265 parts of that liquid when cold to dissolve it. Chloro- 
form dissolves it almost as freely as narcotine. Oil of turpentine and benzol do not 
appear to dissolve it. It has very strong alkaline powers, and forms crystallizable 
salts with the acids, which are distinguishable from all the other salts of the opium 
alkaloids by a strong tendency to gelatinize. If the hydrochlorate be dissolved in 
about 30 parts of hot water, and set aside, instead of crystallizing, it forms a jelly 
closely resembling that of pure gelatin. From all the constituents of opium, except 
the stronger alkaloids, morphine, codeine, and thebaine, it is distinguished by its 
strong alkaline properties, as it neutralizes the strongest acids. From morphine it 
is distinguished by its very sparing solubility in aleohol, and from codeine and the- 
baine by its total insolubility in ether. It differs also in the effect of strong sul- 
phuric acid, which produces a blue color with the minutest quantity of eryptopine, 
a blood-red with thebaine, and none with morphine or codeine. The tendency of 
its salts to gelatinize is another distinguishing property of eryptopine. 

LAUDANOSINE. Laudanosia, C,,H,,NO,, exists in the mother-waters of thebaine, 
with cryptopine and protopine. The thebaine having been precipitated by tartaric 
acid, the mother-water is neutralized by ammonia, and bicarbonate of sodium is 
added. After eight days’ rest, a blackish mass separates. The limpid liquid with 
an excess of ammonia yields a copious precipitate, which, agitated with heated ben- 
zin, gives to that liquid a mixture of several alkaloids. The benzin solution, upon 
cooling to 40° C. (104° F.), deposits the cryptopine and protopine. On agitation 
anew with heated bicarbonate of sodium, and subsequent complete refrigeration, the 
laudanosine crystallizes. It is entirely purified by ether, which dissolves it abun- 
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dantly ; and its iodohydrate is but slightly soluble in water. It is itself insoluble in 
water and the alkalies, but it is soluble in alcohol, acetone, and chloroform. It 
melts at 89° C. (192-2° F.), and is decomposed at 110°C. (230° F.). Ferric 
chloride does not color it. Sulphuric acid gives it a rose color in the cold, and 
violet when heated. Nitric acid transforms it into a nitrous base. The crystals are 
anhydrous. It forms erystallizable salts, which are soluble and bitter. 

LANTHOPINE. Lanthopia, C,,H,,NO,, differs from pseudomorphine in not be- 
coming blue with ferric chloride, and in giving, when entirely pure, with sulphuric 
and nitric acids, colorless solutions. Its acid oxalate and tartrate are crystallizable. 
The alkaloid is crystallizable, does not have an alkaline reaction, is sparingly soluble 
in hot or cold alcohol, ether, or benzol, but readily soluble in Ge ae 

GnoscoPINnE, C,,H,,N,O,,, is the latest discovered alkaloid (found by T. and H. 
Smith in 1878). It is crystallizable, melts at 233° C. (451:4° F.), soluble in chloro- 
form and carbon disulphide, slightly so in benzol, not in ether. The salts have an 
acid reaction. 


According to Hesse, opium contains at least fifteen alkaloids. They may be di- 
vided into four groups, in relation to the modification they undergo when heated with 
pure concentrated sulphuric acid. The changes of color produced show that there are 
four products of decomposition, which, if not identical, at least are nearly so. Of 
the four groups, two may be subdivided, each into two minor groups. They are as 
follows : 

I. Group of Morphine. a. Group of morphine, properly called; morphine, co- 
deine, and pseudomorphine. 6. Group of laudanine; laudanine, codamine, and 
laudanosine. Of these, group a yields a deep dirty green; group 0, a dirty reddish 
violet. 

Il. Group of Thebaine. Thebaine, cryptopine, protopine ; a dirty green, passing 
to violet. 3 

Ill. Group of Papaverine. a. Group of papaverine, properly called, compre- 
hends actually only papaverine itself. &. Group of narceine; narceine, lanthopine. 
a. A deep violet; b, a brownish black, or deep brown. 

IV. Group of Narcotine. Narcotine, hydrocotarnine, a dirty reddish violet.+ 


* QO. Hesse obtained most of the alkaloids announced by him from the black mother-liquors 
left behind in the process for procuring hydrochlorate of morphine, first employed by Dr. Gregory, 
and adopted by the British Pharmacopceia. This liquor, diluted with an equal volume of water, was 
precipitated by an excess of ammonia; the clear liquid was exhausted with ether, and this treated as 
described in Ann. Chem. Pharm., elxxx. 47. (P. J. Tr., Jan. 1872, p. 549.) The method in which 
these alkaloids were first separated from opium by Hesse was as follows. An aqueous infusion is 
prepared, and precipitated by caustic soda or lime-water in excess. In the liquid, a substance is 
retained, which may be extracted by ether, and one of the characteristics of which is, that it yields 
with sulphuric acid a purple color. This appears to be the porphyroxin of Merck. This Hesse 
found to be a mixture of several alkaloids, which he separated in the following manner. The 
liquid above referred to as containing the coloring matter, is well shaken with ether; this, being 
separated, is acidulated with acetic acid, and the impure acetates are obtained by evaporating off 
the ether. The residue is mixed gradually with a dilute alkaline solution, and agitated so as to 
cause the resin which separates to form a mass. After twenty-four hours, the precipitate is sepa- 
rated ; the liquid containing the alkaloids is mixed with hydrochloric acid in slight excess, and the 
alkaloids then precipitated with ammonia, The whole is now shaken with chloroform, acetic acid 
is added in slight excess, the chloroform is evaporated, and the residue neutralized with ammonia. 
The precipitate produced is reddish-colored, and, though at first resinoid, soon crystallizes, This, 
which consists of impure lanthopine, is separated by filtration, and the filtered liquid, after 
twenty-four hours, is mixed with caustic soda, in quantity but very little more than necessary to 
decompose the ammonia salts in solution. It is then shaken repeatedly with ether to separate 
codeine, which renders it turbid. This alkaloid is separated more readily by ether than the other 
alkaloids present, meconidine, codamine, laudanine, and another which the author designated by 
the letter x. Ether does not extract the last-mentioned bases from the solution containing fixed 
alkali, until after chloride of ammonium has been mixed with it. When the ethereal solution is 
allowed to evaporate very slowly, Jaudanine first crystallizes; the other three bases remaining as 
an almost amorphous mass when the ether has all escaped. But if, before the ether has entirely 
evaporated, the liquid be mixed with solution of bicarbonate of sodium, crystals of codamine are 
deposited as the ether further evaporates. If the mother-liquor, from which the two alkaloids have 
been separated, is now treated with acetic acid and chloride of sodium, hydrochlorate of meconi- 
dine is precipitated, the base x remaining in solution. The latter is quite separated from meconi- 
dine by repeatedly dissolving the hydrochlorate in water, shaking it with bicarbonate of sodium 
and ether, and then evaporating off the ether. (P. J. 7'r., Sept. 1870, p. 205.) 

t The following table by Hesse gives a brief abstract of the characteristic properties of most of 
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Mecon1In, ©,,H,,0,, a neutral principle before referred to, the existence of which 
was announced in 1832 by M. Couérbe, is identical with a substance discovered sev- 
eral years previously by M. Dublane, Jr., but of which no account was published. 
It is perfectly white, in the form of acicular crystals, soluble in about 265 parts of 
cold and 18 of boiling water, very soluble in ether, alcohol, and the essential oils, 
fusible at 90:5° ©. (195° F.), volatilizable without change (fusible at 48:8° C. 
(120° F.), sublimable at 82-2° C. (180° F.), Guy), and possessed of a degree of 
acrimony which favors the supposition that it may not be without action upon the 
system. It is neither acid nor alkaline, and contains no nitrogen. Meconin is 
obtained by precipitating the aqueous infusion of opium with ammonia, washing 
the precipitate with water until the latter nearly ceases to acquire color, mixing the 
watery fluids, evaporating them to the consistence of molasses, setting them aside 
for two or three weeks, during which a mass of granular crystals is formed, then 
decanting the liquid, expressing the mass, and drying it with a gentle heat. The 
meconin may be separated from the mass by treating it with boiling aleohol of 36° 
Baumé, evaporating so as to obtain crystals, dissolving these in boiling water with 
animal charcoal, filtering the liquid while hot, and subjecting the crystals formed 
upon the cooling of the solution to the action of ether, which dissolves the meco- 
nin, and yields it in a state of purity by spontaneous evaporation. 

Meconorosin, ©,H,,0,. This principle was discovered by T. and H. Smith in 
1878, who obtained it from the oleaginous-like liquid containing meconin, which, 
upon being left to itself for some days, sets into a mass of crystals. These crystals, 
upon being drained, and cautiously washed with cold weak spirit, are to be boiled 
in a large quantity of water. The filtered liquid gives a crystallization of meconin, 
and the mother-liquor, when concentrated, and upon being set aside fora time, yields 
beautiful leaf-like crystalline masses of meconoiosin. This principle is neutral, and 
it may be distinguished from meconin by the following test of T. and H. Smith’s. 
‘When heated with slightly diluted sulphuric acid, and when the evaporation has 
reached a certain point, meconin produces a beautiful green color. With meconoio- 
sin, under the same circumstances, the coloration is deep red, becoming purple.” 

PoORPHYROXIN was obtained, according to Merck, by treating powdered opium, 
previously exhausted by boiling ether, and then made into a pulp by means of water, 
with carbonate of potassium, agitating it with ether, evaporating the ethereal solution, 
dissolving the residue in dilute hydrochloric acid, and precipitating with ammonia. 
Paramorphine and porphyroxin are thus obtained together. These are to be dis- 
solved in ether, which, by spontaneous evaporation, deposits the former in crystals, 
and the latter in the form of resin. The porphyroxin is separated by the cautious 
use of alcohol, and obtained by the evaporation of the alcoholic solution. It is 
neutral, crystallizable in shining needles, insoluble in water, soluble in alcohol and 
ether, and characterized by the property of assuming a purple-red or rose color when 


the alkaloids, discovered by himself, and of codeine and cryptopine, which, though previously dis- 
covered, he examined along with the others. 





DISSOLVED IN PURE SULPHURIC ACID. IN ACID WITH FERRIC OXIDE. 





At 20° C. At 150° C, At 20° C, At 150° C. 
Codeine .:beccescs!) COLOTIOSS A cecercsessvecene vedbese Dirty Qreen....ccsecesocece} | DUG veccecseccsesustestenevees .| Dirty green. 
Codamine......... Colorless! -scisecidccsedieadseres Dirty red-violet......... Intense green blue........| Deep violet. 
Laudanine....... Very faint rose-red........... Deep red-violet......... | Brown-red, similar to] At first green, 
solution of nitrate of} then deep 
CODA] fincnnscccnpeseeeeeensae violet. 
Laudanosine ....| Faint rose-red, somewhat! Deep red-violet.......... Brown-red, similar to} At first green, 
stronger than laudanine. solution of nitrate of} then deep 
Cobaltiic, diicseess soburee ath violet. 
Cryptopine....... At first yellow, then violet,| Dirty green..........00.. Deep violet.....ccccccccseres Dirty green. 
and finally deep violet... 
Protopine....... «| At first yellow, then red,| Dirty greenish brown.| Deep violet........00 ates Dirty green- 
and finally bluish red.... ish brown. 





(P. J. Tr. 1872, p. 549.) 
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heated in dilute hydrochloric acid. (Journ. de Pharm., 3e sér., xiv. 188.) Since its 
discovery by Merck, it has been fully investigated by Hesse, and ascertained to be in 
fact a very complex substance, instead of a proximate principle, consisting of sev- 
eral alkaloids associated together, of which an account, derived from Hesse, is given 
in the preceding pages. 

MECONIC ACID is in white crystalline scales, of a sour taste followed by bitterness, 
fusible and volatilizable by heat, soluble in four parts of boiling water, soluble also 
in cold water and alcohol, with the property of reddening vegetable blues, and form- 
ing salts. Its compounds with the earths and heavy metallic oxides are generally 
insoluble in water. Its characteristic properties are, that it produces a blood-red 
color with ferric salts, a green precipitate with a weak solution of amtmoniated sul- 
phate of copper, and white precipitates soluble in nitric acid, with acetate of lead, 
nitrate of silver, and chloride of barium. It is obtained by macerating opium in 
water, filtering the infusion, and adding a solution of chloride of calcium. Meconate 
and sulphate of calcium are precipitated. The precipitate, having been washed 
with hot water and with alcohol, is treated with dilute hydrochloric acid at 82:2° C. 
(180° F.). The meconate of calcium is taken up, and, upon the cooling of the 
liquid, bimeconate of calcium is deposited. This is dissolved in warm concentrated 
hydrochloric acid, which deposits pure meconic acid when it cools, It may be freed 
from coloring matter by neutralizing it with potassa, decomposing the crystallized 
meconate thus obtained by hydrochloric acid, and again crystallizing. Meconic 
acid has little or no action on the system, and is not used separately in medicine ; 
but its natural relation to morphine requires that it should be understood. | 

THEBOLACTIC ACID, which was discovered by the Messrs. T. and H. Smith, of 
Edinburgh, appears to be a constant ingredient in opium. These chemists were led 
to search for it by the consideration that the quantity of meconic acid present is 
insufficient to saturate the whole of the morphine and other bases, which must, 
therefore, be neutralized by some other acid. They obtained it from the impure 
mother-liquid of morphine, after all the alkaloids had been thrown down by the ad- 
dition of an alkali, by concentrating the liquors to a thick consistence, adding alcohol 
largely, filtering, precipitating all basic matter by sulphuric acid, filtering again, care- 
fully neutralizing by milk of lime, distilling to recover the alcohol, and finally evap- 
orating the residuary contents of the still to a syrupy consistence. After standing 
for about a week, the syrupy liquid will be seen to have set into a crystalline mass 
of thebolactate of calcium. This, being purified by repeated solution and crystalli- 
zation, and by animal charcoal, is decomposed by adding the equivalent quantity of 
sulphuric acid, and separating the liberated thebolactic acid by means of alcohol. 
Stenhouse showed that the new acid had the composition of lactic acid, and was 
identical with the common variety, and his results were confirmed by J. Y. Buchanan. 
(Ber. Chem. Ges., 1870, p. 182.) The ready crystallization of its salt with lime is 
a characteristic property. 

Incompatibles. All the substances which produce precipitates with opium do 
not necessarily affect its medical virtues ; but the alkalies, and all vegetable infusions 
containing tannic and gallic acids, are strictly incompatible; the former separating 
and precipitating the active principles, the latter forming with it an insoluble com- 
pound. 

Morphiometric Assays of Opium. The proportion of morphine which any par- 
ticular specimen of opium will furnish, may be considered as the best test of its 
value, except that of actual trial upon the system. Good opium should yield not 
less than 9 per cent. of morphine when assayed by the officinal process. The Br. 
Pharmacopeia requires at least from 6 to 8 per cent. of morphine. The U.S. 
Pharmacopeia directs that opium, dried, at a heat not exceeding 85° C. (185° F.), 
should contain not less than 12, nor more than 16, per cent. of morphine when 
assayed by the officinal process, which is as follows: 

“Opium, in any condition to be valued, seven grammes ; Lime, freshly slaked, 
three grammes ; Chloride of Ammonium, three grammes ; Alcohol, Stronger Kther, 
Distilled Water, each, a sufficient quantity. Triturate together the Opium, Lime, 
and 20 C.c. of Distilled Water, in a mortar, until a uniform mixture results; then 
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add 50 C.e. of Distilled Water, and stir occasionally, during half an hour. Filter 
the mixture through a plaited filter, three to three and one-half inches (75 to 90 
mm.) in diameter, into a wide-mouthed bottle or stoppered flask (having the capacity 
of about 120 C.c. and marked at exactly 50 C.c.), until the filtrate reaches this 
mark. To the filtered liquid (representing 5 grammes of opium), add 5 C.c. of 
Alcohol and 25 C.c. of Stronger Ether, and shake the mixture; then add the 
Chloride of Ammonium, shake well and frequently during half an hour, and set it 
aside for twelve hours. Counterbalance two small filters, place one within the other 
in a small funnel, and decant the ethereal layer as completely as practicable upon the 
filter. Add 10 C.c. of Stronger Ether to the contents of the bottle and rotate it; 
again decant the ethereal layer upon the filter, and afterward wash the latter with 
5 C.c. of Stronger Ether, added slowly and in portions. Now let the filter dry in 
the air, and pour upon it the liquid in the bottle, in portions, in such a way as to 
transfer the greater portion of the crystals to the filter. Wash the bottle, and 
transfer the remaining crystals to the filter, with several, small portions of Distilled 
Water, using not much more than 10 C.c. in all, and distributing the portions evenly 
upon the filter. Allow the filter to drain, and dry it, first by pressing it between 
sheets of bibulous paper, and afterward, at a temperature between 55° and 60° C. 
(131° to 140° F.). Weigh the crystals in the inner filter, counterbalancing by the 
outer filter. The weight of the crystals in grammes, multiplied by éwenty (20), 
equals the percentage of morphine in the Opium taken.” TS. 

For other methods of assay see U. S. Dispensatory, 14th edition, p. 675; A. J. 
P., 1876, p. 358; 1878, p. 184; 1879, p. 369; WV. #., Feb. 1880, Dec. 1880, 1881, 
p. 174. HK. Mylius proposes a process which is a modification of Fltickiger’s, 8 
grammes of powdered opium, air-dry, are macerated with 80 grammes of water for 
12 hours, and 42-5 grammes of the filtrate (4 grammes of opium) are mixed in 
a flask having a capacity of 100 C.c., with 12 grammes of alcohol, sp. gr. 0°830; 
10 grammes of ether, sp. gr. 0°728, and 1:5 gramme of ammonia, sp. gr. 0-960, 
The mixture is set aside for 2+ hours, at the expiration of which time the morphine 
crystals are collected on a filter having a diameter of 3 or 4 centimetres; the crystals 
remaining in the flask are loosened, either by means of a glass rod, or by shaking 
with a piece of platinum foil, and are also transferred to the filter, where the mor- 
phine is washed with 10 grammes of a mixture of equal bulks of ether and alcohol, 
The filter is then dried by pressing with bibulous paper and by keeping it at 100° 
C. (212° FE.) for half an hour ; it is allowed to regain its hygroscopic water by remain- 
ing in the air for half an hour, and is then weighed. The morphine is now removed 
from the filter, and the latter again weighed. To the quantity of morphine thus 
determined 0:088 gramme is added, the sum being the total amount of morphine 
present in 4 grammes of opium. (Archiv der Pharm., Oct. 1879, p. 310; A. J. P., 
Jan. 1880.) 

Tests of Opium. It is sometimes highly important to be able te ascertain the 
presence or absence of opium in any suspected mixture. As meconic acid and mor- 
phine have been found only in the products of the poppy, if either or both of them 
be shown to exist in any substance, very strong evidence will be afforded of the pres- 
ence of opium. The test should, therefore, be applied in reference to the detection 
of these two principles. If an aqueous infusion of the substance examined yields 
a red color with the tincture of chloride of iron, there is presumptive evidence of 
the presence of meconic acid. Greater certainty may be obtained by the following 
process. Add in excess to the filtered liquor a solution of acetate of lead. If opium 
be present, there will be a precipitate of meconate of lead, and the acetates of mor- 
phine and lead will remain in solution. The precipitate is then to be suspended in 
water, and decomposed, either by adding a little dilute sulphuric acid, which forms 
sulphate of lead and leaves the meconic acid in solution, or by passing through it a 
stream of sulphuretted hydrogen, removing by filtration the precipitated sulphide of 
lead, and heating the clear liquor so as to drive off the sulphuretted hydrogen. With 
the clear liquor thus obtained, if it contain meconic acid, the tincture of chloride of 
iron will produce a striking red color, ammoniated sulphate of copper a green pre- 
cipitate, and acetate of lead, nitrate of silver, and chloride of barium, white precip- 
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itates soluble in nitric acid. Sulphocyanate of potassium, which, according to Dr. 
Wright, is an invariable constituent of saliva (Simon’s Chemistry, ii. 6), produces a 
red color with ferric salts, resembling that produced by meconic acid ; but, according 
to Mr. Everitt, this color is entirely and at once destroyed by a solution of corrosive 
sublimate, which has no effect on the red color of the meconate of iron. (A. J. 
P., xii. 88.) On the contrary, chloride of gold reddens a solution of sulphocyanic 
acid or a sulphocyanate, but not of meconic acid. Pereira says the acetates also 
redden ferric salts, but do not afford the results just mentioned with acetate of lead 
and chloride of barium. To test the presence of morphine, the liquid from which 
the meconate of lead has been precipitated, and which may be supposed to contain 
the acetates of morphine and lead, must be freed from the lead by a stream of sul- 
phuretted hydrogen, and then from the sulphuretted hydrogen by heat; after which 
the following reagents may be applied :—viz., 1, nitric acid, which colors the mor- 
phine red; 2, iodic acid, which is decomposed by the morphine with the extrication 
of iodine, which colors the liquid reddish brown, and, if starch is present, unites 
with it to form a blue compound ; 3, solution of ammonia, which, if carefully added, 
so as not to be in excess, throws down a precipitate of morphine soluble in a great 
excess of that alkali or of potassa; and, 4, tannic acid, which precipitates tannate 
of morphine. If the precipitate thrown down by ammonia afford a deep red color 
becoming yellow with nitric acid, and a blue color with ferric chloride, the proofs 
may be considered as complete.* 

Though opium is little injured by time if well kept, yet it does undergo sponta- 
neous change, and M. Guibourt found less morphine in a specimen which had been 
in his possession nearly twenty years than it had yielded in its recent state. There 
was also more coloring matter. (Ann. de Thérap., 1863, p. 5.) 

Among the adulterations of opium, starch has been detected in a specimen exam- 
ined by Mr. J. T. King. The drug was unduly brittle, and evidences of starch 
were afforded both by the microscope and by iodine. From the size and form of the 
granules, Mr. King inferred that the starch was that of the bean. (A. J. P., Jan. 
1869, p.1.) The probability is that powdered beans were the substance used. 

Medical Properties and Uses. Opium is a stimulant narcotic. Taken by a 
healthy person in a moderate dose, it increases the force, fulness, and frequency of 
the pulse, augments the temperature of the skin, invigorates the muscular system, 
quickens the senses, animates the spirits, and gives new energy to the intellectual 
faculties. Its operation, while thus extending to all parts of the system, is directed 
with peculiar force to the brain, the functions of which it excites sometimes even 
to intoxication or delirium. In a short time this excitation subsides; a calmness 
of the corporeal actions, and a delightful placidity of mind, succeed ; and the indi- 
_ vidual, insensible to painful impressions, forgetting all sources of care and anxiety, 
submits himself to a current of undefined and unconnected but pleasing fancies, 
and is conscious of no other feeling than that of a quiet and vague enjoyment. At 
the end of half an hour or an hour from the administration. of the narcotic, all 
consciousness is lost in sleep. The soporific effect, after having continued for eight 
or ten hours, goes off, and is often succeeded by more or less nausea, headache, 
tremors, and other symptoms of diminished or irregular nervous action, which soon 
yield to the recuperative energies of the system; and, unless the dose is frequently 
repeated, and the powers of nature worn out by over-excitement, no injurious con- 
sequences ultimately result. Such is the obvious operation of opium when moderately 
taken; but other effects, very important in a remedial point of view, are also ex- 


* Merck has proposed a test of opium, founded on the property, which characterizes porphy- 
roxin, of assuming a red color when heated in dilute hydrochloric acid. The suspected liquid is 
first to be carefully evaporated, a few drops of solution of potassa are to be added, and the mixture 
agitated with ether. The ethereal solution being filtered off, a slip of unsized paper is to be dipped 
into it and dried; and the moistening and drying should be repeated several times. The paper 
thus prepared is to be moistened with dilute hydrochloric acid, and then exposed to the vapor of 
boiling water. If it become reddened, opium may be inferred to exist in the liquid tested. Heusler 
states that this test is not applicable to the aqueous solution or extract of opium, because porphy- 
roxin is insoluble in water; but Mr. Robertson, of Rotterdam, has found it to succeed with the 
watery extract, and infers that the porphyroxin is so combined in opium as to render it in some 
measure soluble. (Journ. de Pharm., de sér., xxii, 190.) 
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perienced. All the secretions, with the exception of that from the skin, are in 
general either suspended or diminished ; the peristaltic motion of the bowels is less- 
ened ; pain and inordinate muscular contraction, if present, are allayed ; and general 
nervous irritation is composed, if not entirely relieved. 

In doses insufficient to produce the full soporific effect, the stimulant influence 
upon the mental functions continues longer, and the subsequent calming effect is 
sustained for hours; sleep being not unfrequently prevented, or rendered so light 
and dreamy that, upon awaking, the patient will scarcely admit that he has slept at 
all. From large doses the period of excitement and exhilaration is shorter, the 
soporific and anodyne effects are more intense and of longer duration, and the suc- 
ceeding symptoms of debility are more obvious and alarming. 

From quantities sufficient to destroy life, after a brief excitement, the pulse is re4 
duced in frequency, though not in force, muscular strength is diminished, and feel- 
ings of languor and drowsiness supervene, which soon eventuate in a deep apoplectic 
sleep. A stertorous respiration ; a dark suffusion of the countenance; a full, slow, 
and laboring pulse; an almost total insensibility to external impressions ; and, when 
a moment of consciousness is obtained by violent agitation or irritating applications, 
a confused state of intellect, and an irresistible disposition to sink back into comatose 
sleep, are symptoms which, for the first few hours, attend the operation of the poison. 
The pulse is slow, but it is full and strong. In the space of a few hours, varying 
according to the quantity of the narcotic taken, and the powers of the patient’s 
constitution, a condition of debility ensues; and this condition will be hastened in 
point of time, though it will be more under the control of remedies, if the opium 
be evacuated from the stomach. Called to an individual laboring under the in- 
fluence of a fatal dose of opium, at a period from six to twelve hours after it 
has been swallowed, the practitioner will generally find him with a cool, clammy 
skin; cold extremities; a pallid countenance; a feeble, thread-like, scarcely per- 
ceptible pulse; a slow, interrupted, almost gasping respiration; and a torpor little 
short of absolute, death-like insensibility. Death soon follows, unless relief is 
afforded. 

After death from opium there are no characteristic lesions discoverable. The 
active principles of opium are undoubtedly absorbed, and act directly upon the 
nerve-centres, affecting in man chiefly the cerebrum, but in some of the lower ani- 
mals the spinal system more profoundly than the brain. The slow, full pulse seen 
early in the poison is due to an excitement of the pneumogastric centres in the 
medulla, whilst the rapidity of the pulse late in the poisoning is probably, in part 
at least, the result of a paralysis of these centres. The great feebleness of the pulse 
seems to be partially produced by vaso-motor paralysis, partially by exhaustion of 
intra-cardiac ganglia. The contraction of the pupil is caused by stimulation of the 
oculo-motor centres, whilst the sudden dilatation which immediately precedes dis- 
Solution seems to have its origin in a giving out of these centres. The immediate 
cause of death is failure of respiration, which is due to a direct action of the 
poison upon the respiratory centre in the medulla oblongata. 

On some individuals opium produces peculiar effects, totally differing from the 
ordinary results of its operation. In very small quantities it occasionally gives rise 
to excessive sickness and vomiting, and even spasm of the stomach; in other cases 
it produces restlessness, headache, and delirium ; and we have known it, even in large 
doses, to occasion obstinate wakefulness. The headache, want of appetite, tremors, 
etc., which usually follow, in a slight degree, its narcotic operation, are uniformly 
experienced by some individuals to such an extent as to render the use of the medi- 
cine very inconvenient. It is possible that some of these disagreeable effects may 
arise not from the meconate of morphine contained in the opium, but from some 
other of its ingredients ; and those which do result from the meconate may not be 
produced by other salts of morphine. It is very commonly believed that narcotine 
is the most depressant of all the active principles. As water does not dissolve it, 
watery preparations of opium are least apt to cause unpleasant after-effects. 

An occasional effect of opium, which has not yet been alluded to, is a disagreeable 
itching or sense of pricking in the skin, sometimes attended with a species of miliary 
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eruption. We have found the effect to result equally from all the officinal prepara- 
tions of this narcotic. 

The general operation of opium may be obtained by injecting it into the cellular 
tissue or into the rectum, or by applying it to the surface of the body, especially 
upon a part denuded of the cuticle. The salts of morphine are preferred for hy- 
podermic injection; the British Pharmacopeeia has introduced a special process in 
which the freshly precipitated morphine is dissolved in acetic acid. (See foot-note.)* 

The local effects of opium are similar in character to those which follow its gen- 
eral operation. An increased action of the part is first observable; then a diminu- 
tion of its sensibility and contractility; and the latter effect is more speedy, more 
intense, and of longer continuance, the larger the quantity applied. 

In all parts of the world, opium is habitually employed by many with a view to 
its exhilarating and anodyne influence. This is particularly the case among the 
Mohammedans and Hindoos, who find in this narcotic the most pleasing substitute 
for alcoholic drinks, which are interdicted by their religion. In India, Persia, and 
Turkey, it is consumed in immense quantities; and many nations of the East smoke 
opium as those of the West smoke tobacco. ‘This is not the place to speak of the 
fearful effects of such a practice upon both the intellectual and the bodily faculties. 

The use of opium as a medicine can be clearly traced back to Diagoras, who was 
nearly contemporary with Hippocrates ; and it was probably employed before his 
time. It is at present more frequently prescribed than perhaps any other article of 
the materia medica. Its extensive applicability to the cure of disease will be ren- 
dered evident by a view of the indications which it is calculated to fulfil. 1. It is 
excitant in its primary action. In low or typhoid complaints, requiring a support- 
ing treatment, it exalts the action of the arterial and nervous systems, and, in 
moderate doses frequently repeated, may be employed with advantage in conjunc- 
tion or alternation with other stimulants. 2. It relieves pain more speedily and ef- 
fectually than any other known medicine taken into the stomach. If possessed of 
no other property than this, it would be entitled to high consideration. Not to 
mention cancer, and other incurable affections, in which the alleviation afforded by 
opium is of incalculable value, we have numerous instances of painful diseases 
which are not only temporarily relieved, but entirely cured, by the remedy; and 
there is scarcely a complaint in the catalogue of human ailments, in the treatment 
of which it is not occasionally demanded for the relief of suffering, which, if al- 
lowed to continue, might aggravate the disorder, and protract if not prevent a cure. 
3. Another very important indication, which, beyond any other narcotic except 
chloral, it is capable of fulfilling, is the production of sleep. For this purpose it is 
given in a great variety of diseases; whenever, in fact, morbid vigilance exists, not 
dependent on acute inflammation of the brain. Among the complaints in which 
it proves most serviceable in this way is delirium tremens, or the mania of drunk- 
ards. Opium produces sleep in two ways: by its direct operation on the brain, and 
by allaying that morbid nervous irritation upon which wakefulness often depends. 
In the latter case it may frequently be advantageously combined with camphor, or 
with Hoffman’s anodyne. 4. Opium is powerfully antispasmodic. Only a few medi- 
cines are so efficient in relaxing spasm, and in controlling those irregular muscular 
movements which depend on unhealthy nervous action. Hence its great impor- 
tance as a remedy in tetanus; colic; spasm of the stomach attending gout, dyspepsia, 
and cholera; spasm of the ureters in nephritis, and of the biliary ducts during the 
passage of calculi; and in various convulsive affections. 5. Probably dependent 


* Injectio Morphie Hypodermica. Br. Hypodermic Injection of Morphia. ; y ; 

“Take of Hydrochlorate of Morphia etghty-eight grains ; Solution of Ammonia, Acetic Acid, 
Distilled Water, of each, a sufficiency. Dissolve the Hydrochlorate of Morphia in two ounces of 
Distilled Water, aiding the soiution by a gentle heat ; then add Solution of Ammonia, s0 as to pre- 
cipitate the Morphia and render the liquid slightly alkaline ; allow it to cool, collect the precipitate 
on a filter, wash it with Distilled Water, and allow it to drain; then transfer the Morphia toa small 
porcelain dish, with about an ounce of Distilled Water, apply a gentle heat, and carefully add Acetic 
Acid until the Morphia is dissolved and a very slightly acid solution is formed. Add now sufficient 
Distilled Water to make the solution measure exactly two fluidounces. Filter and preserve the 
product in a stopped bottle, excluded from the light.” Br. ; 

A fluidrachm (3°75 C.c.) of this contains five grains (0°33 Gm.) of the acetate of morphine. 
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upon a similar influence over the nervous system, isthe property which it pos- 
sesses of allaying general and local irritations, whether exhibited in the nerves or 
the blood-vessels, provided the action do not amount to positive inflammation; and 
even in this case it is often prescribed with advantage. Hence its use in com- 
posing restlessness, quieting cough, and relieving nausea, tenesmus, and strangury. 
6. In suppressing morbid discharges, it answers another indication which fits it for 
the treatment of a long list of diseases. This effect it is, perhaps, enabled to pro- 
duce by diminishing the nervous energy upon which secretion and muscular motion 
depend. _ Upon this principle it is useful in diarrhoea, when the complaint consists 
merely in increased secretion into the bowels, without high action or organic de- 
rangement; in consumption, chronic catarrh, humoral asthma, and other cases of 
morbidly increased expectoration ; in diabetes; and in certain forms of hemorrhage, 
particularly that from the uterus, in combination with other remedies. 7. It re- 
mains to mention one other indication ; that, namely, of producing perspiration, in 
fulfilling which, opium, conjoined with small doses of emetic medicines, is pre-emi- 
nent. We shall speak more fully of this application of the remedy under the head 
of Pulvis Ipecacuanhe et Opit. It is here sufficient to say that its beneficial 
effects are especially experienced in rheumatism, the bowel affections, and certain 
pectoral diseases. 

From this great diversity of properties, and the frequent occurrence of those mor- 
bid conditions in which opium affords relief, it is often prescribed in the same dis- 
ease to meet several indications. Thus, in idiopathic fevers we frequently meet 
with morbid vigilance and great nervous irritation, combined with a low condition 
of the system. In typhous pneumonia, there is the same depression of the vital 
powers, combined often with severe neuralgic pains and much nervous irritation. 
In diarrhoea, besides the indications presented by the spasmodic pain and increased 
discharge, there is a strong call for the diaphoretic operation of the opium. It is 
unnecessary to multiply instances. There is hardly a complaint which does not oc- 
casionally present a complication of symptoms demanding the use of this remedy. 

But a medicine possessed of such extensive powers may do much injury, if im- 
properly directed; and conditions of the system frequently occur, in which, though 
some one of the symptoms calls for its use, others, on the contrary, are incompatible 
with it. It is contraindicated by inflammation of the brain, or strong determination 
of blood to the head, by deficient secretion from inflamed mucous membranes, as in 
the early stages of bronchitis, and generally by constipation. When, however, the 
constipation depends upon intestinal spasm, as in colic, it is sometimes relieved by 
the antispasmodic action of the opium; and the drying effects of the medicine upon 
mucous membranes may be counteracted by expectorants or laxatives. 

Opium may be administered in substance or tincture. In the former state it is 
given in the shape of a pill, which, as a general rule, should be formed out of pow- 
dered opium, as it is thus more readily dissolved in the liquors of the stomach, and 
therefore operates more speedily and effectually, than when made, as it sometimes is, 
immediately from the plastic mass. There is no medicine of which the dose is more 
variable, according to the habits of the patient, the nature of the complaint, or the 
purpose to be effected. While in catarrh and diarrhoea we often prescribe not more 
than one-fourth or one-third of a grain (0-016 or 0-02 Gm.), in tetanus and some 
other acute diseases enormous doses are well borne. In acute peritonitis we have 
seen the equivalent of seventy-five grains (5 Gm.) given during the twenty-four hours 
with advantage. In using heroic doses, it is essential that a liquid preparation be 
administered in divided doses, at short intervals, so as to secure prompt absorption ; 
that the patient be closely watched, and the remedy suspended so soon as narcosis 
begins. In chronic cases, when the system becomes habituated to the remedy, in- 
definite doses are sometimes borne. ‘The ordinary medium dose of dried or pow- 
dered opium may be set down as one grain (0-065 Gm.). 

Opium may often be administered with great advantage by the rectum. In this 
way it operates most. advantageously in obstinate vomiting, painful nephritie and 
uterine affections, strangury from blisters, and dysenteric tenesmus. It may be em- 
ployed as a suppository, or in the form of enema made with laudanum and a small 
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quantity of viscid liquid, as flaxseed tea, mucilage of gum arabic, or starch prepared 
with hot water. Absorption takes place more slowly from. the rectum than from 
the stomach, and a one-half larger dose may be given. In an individual long ac- 
customed to take opium internally, and whose stomach will receive large doses with 
impunity, it is possible that the rectum may not have lost, in a proportionate degree, 
its absorbing power or susceptibility, and that serious consequences might result 
by adhering, in such a case, to the general rule as to the relative quantity to be 
given in the way of enema or suppository, 

In some one of its liquid preparations, opium is often used locally as ansaddition 
to collyria in ophthalmia, to injections in gonorrhoea, and to lotions and cataplasms 
in various complaints of the skin, and external pains, as those of gout and rheuma- 
tism. It is also employed in substance, in the form of a plaster or cataplasm made 
from the powder. But its external use requires some caution, especially when the 
skin is deprived of the cuticle, Death is said to have resulted from laudanum ap- 
plied to the epigastrium. (Ann. de Thérap., 1843, p. 5.) 

When opium has been taken in an overdose, the stomach must be evacuated as 
speedily as possible, either by the stomach-pump, or, when this is not attainable, by 
the more active mechanical emetics, such as mustard flour, sulphate of zine, or sul- 
phate of copper, conjoined with ipecacuanha. Emetics are preferable to the stomach- 
pump, when opium has been swallowed in substance: as the capacity of the tube 
is insufficient to permit the passage of the masses in which the poison is sometimes 
taken. The operation of the emetic should be promoted by a very free use of warm 
drinks, by irritating the fauces with a feather, by keeping the patient in motion, 
and, if the insusceptibility to the action of the remedy is very great, by dashing 
cold water upon the head and shoulders. Very frequently, before the practitioner 
has reached the patient, the narcotism will have progressed so far that it is impossible 
to cause vomiting at once. Owing to the great disturbance of respiration, two poi- 
sons are circulating in the blood, namely, the opium and carbonic acid gas. By 
arousing the patient, and forcing him to supplement the disabled involuntary breath- 
ing by voluntary efforts, or, in extreme cases, by artificial respiration, the blood may 
be so far purified that the nervous centres recover sufficiently their sensitiveness to 
enable the emetic to act. The great cause of death is failure of respiration ; and 
the keeping the patient awake, and the procedures already spoken of, are for the 
purpose of preventing this failure. Peremptory orders to breathe should be con- 
tinually shouted in the ear of the patient. Shaking, forcing to walk, and the gal- 
vanic brush, or even flagellations, should be made use of to get the arousing effects 
of action and pain. Atropine is the most powerful respiratory stimulant known, and 
should always be used by hypodermic injection in opium poisoning. The dose of 
the atropine depends upon the amount of the poison swallowed. It is best to com- 
mence with from 3, to =4, of a grain of atropine, and repeat as often as necessary. 
The chief guide is the action upon the respiration, though the influence upon the 
pupil and circulation should always be considered. The desired effect is the main- 
tenance of the respiration at near the normal rate. When cardiac debility comes 
on, ammonia in some form may be employed; also alcohol in not too large quanti- 
ties, for fear of deepening the narcosis; whilst tincture of digitalis should be ad- 
ministered hypodermically. Coffee has been found to be of service in producing 
wakefulness. It should be given ad libitum, and as strong as it can be made. In 
some rare cases, bleeding, in the early stage of opium poisoning, when evidences of 
brain congestion have been very pronounced, has been of distinct advantage. Several 
cases are on record in which life was apparently saved by artificial respiration. As 
opium does not produce structural derangement, but operates chiefly on the nervous 
power, the convalescence is usually short and recovery complete. 

Of. Prep. Emplastrum Opii, Br.; Extractum Opil; Morphiz Hydrochloras, 
Br.; Pilulee Opii, U. S.; Pilule Plumbi cum Opio, Br.; Pulvis Crete Aromaticus 
cum Opio, Br.; Pulvis Ipecacuanhz et Opii; Pulvis Kino Compositus, Br.; Opium 
Denarcotisatum, J. S.; Opii Pulvis, U. S.; Pulvis Opii Comp., Br.; Suppositoria 
Plumbi Composita, Br.; Tinctura Camphorze Composita, Br.; Tinctura Opii ; Tinc- 
tura Opii Ammoniata, Br.; Tinctura Opii Camphorata, U. S.; Tinctura Opii Deodo- 
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rata, U. S.; Trochisci Glycyrrhizee et Opii, U. S.; Unguentum Gallee cum Opio, Br.; 
Vinum Opii, US. 


OPIUM DENARCOTISATUM. U.S. Denarcotized Opium. 
(O'PI-UM DE-NAR-COQ-TI-SA/TUM.) 


“Powdered Opium, containing fourteen per cent. of morphine, one hundred 
parts [or one ounce av.]; Stronger Ether, one thousand parts [or fourteen fluid- 
ounces]; Sugar of Milk, in fine powder, a@ sufficient quantity, To make one hundred 
parts [or one ounce av.]. Macerate the Powdered Opium with jive hundred parts 
[or seven fluidounces] of Stronger Ether, in a well-closed flask, for twenty-four hours, 
agitating from time to time. Pour off the clear, ethereal solution, and repeat the 
maceration with two other portions of the Ether, each of two hundred and fifty 
parts [or three and a half fluidounces], first for twelve hours, and the last time for 
two hours. Collect the residue in a weighed dish, dry it, first by a very gentle 
heat, and, finally, at a temperature not above 85° C. (185° F.), and mix it thoroughly, 
by trituration, with enough Sugar of Milk to make the product weigh one hundred 
parts [or one ounce av.]. Instead of taking one hundred parts of Powdered Opium, 
containing fourteen per cent. of morphine, a proportionately smaller quantity of 
Powdered Opium of any higher percentage of morphine may be taken. The proper 
quantity, in parts by weight, for the above formula, is ascertained by dividing 1400 
by the percentage of morphine in the Powdered Opium selected.” U.S. 

“Denarcotized Opium, when assayed by the process mentioned under Opium, 
should yield 14 per cent. of morphine.” U.S. 

This is a new officinal preparation. Denarcotized opium has been in use many 
years, and it is believed that a standardized and purified powdered opium would prove 
very serviceable to the profession. The loss sustained through maceration with ether 
is made up by the addition of sufficient sugar of milk to restore the original weight. 

Medical Properties. If the prevalent views concerning the tendency of nar- 
cotine and the odorous principles to cause unpleasant after-effects be correct, this 
new officinal should be a valuable preparation, fully representing the medical prop- 
erties of the crude drug. The dose is that of powdered opium (page 1076). 


ORIGANUM. U.S. Origanum. [Wild Marjoram.] 
(0-RIG/A-NUM. ) 

“ Origanum vulgare. Linné. (Nat. Ord. Labiatee.)” TU. S. 

Origan, Marjolaine sauvage, F’r.; Dosten, Wilder Majoran (Meiran), G. 

Gen. Ch. Strobile four-cornered, spiked, collecting the calyxes. Corolla with the 
upper lip erect and flat, the lower three-parted, with the segments equal. Willd. 

Two species of Origanum have been used in medicine, O. Majorana, or sweet 
marjoram, and O. vulgare, or common marjoram. The former grows wild in Por- 
tugal and Andalusia, and is cultivated as a garden herb in other parts of Europe, 
and in the United States. Some authors, however, consider O. Majoranoides, which 
is a native of Barbary, and closely allied to O. Majorana, as the type of the sweet 
marjoram of our gardens. Sweet Marjoram has a pleasant odor, and a warm, aro- 
matic, bitterish taste, which it imparts to water and alcohol. By distillation with 
water it yields a volatile oil. It is tonic and gently excitant, but is used more as a 
condiment than as a medicine. In domestic practice, its infusion is employed to 
hasten the tardy eruption in measles and other exanthematous diseases. 

Origanum vulgare. Willd. Sp. Plant. iii. 135; B.& T. 204. This is a perennial 
herb, with erect, purplish, downy, four-sided, trichotomous stems, about eighteen 
inches high, and opposite, ovate, entire, pellucid, punctate, somewhat hairy leaves 
about an inch long, of a deep yellowish green color. The flowers are of a pinkish 
purple or rose color, disposed in roundish, panicled spikes, and acgompanied with 
ovate reddish bracts, longer than the calyx. This is tubular and five-toothed, with 
nearly equal segments. The corolla is funnel-shaped, with the upper lip erect, bifid, 
and obtuse, the lower trifid, blunt, and spreading. The four stamens are exserted, 
the stigma bifid and reflexed. The plant is a native of Europe and America. In 
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this country it grows along the roadsides, and in dry stony fields and woods, from 
Pennsylvania to Virginia, and is in flower from June to October; but it is not 
very abundant, and is seldom collected for use. It has a peculiar, agreeable, aro- 
matic odor, and a warm, pungent taste. These properties it owes to a volatile oil, 
which was formerly employed, but has been superseded, in great measure, if not 
altogether, by the oil of thyme. Origanum is gently tonic and excitant, and has 
been used in infusion as a diaphoretic and emmenagogue, and externally as a fomen- 
tation ; but it is at present little employed. | 

Of. Prep. Vinum Aromaticum, U.S. . 


OS USTUM. Br. Bone Ash. 
(OS Us'TUM.) 

*‘ The residue of Bones, which have been burned to a white ash in contact with 
air.” Br. 

Os, Fr.; Knochen-Asche, @.; Ossa, Jt.; Huesos, Sp. ; 

Bones are employed in several pharmaceutical processes, and those derived from 
domestic quadrupeds, especially the ox, are the kind intended. 

Properties, etc. Bones are solid, white, and of a lamellated texture, and consti- 
tute the skeleton of the superior orders of animals, of which they are the hardest 
and densest parts. They consist of a cellular gelatinous tissue, the cavities of which 
are filled with certain earthy salts. When subjected to destructive distillation, in 
close vessels, they are decomposed without alteration of shape, lose about three- 
sevenths of their weight, become brittle, and are converted into a black substance, 
containing the earthy salts of the bone, and constituting the species of animal char- 
coal called bone-black. (See Carbo Animalis.) The portions which distil over con- 
sist of the usual ammoniacal products derived from animal matter, but are especially 
rich in nitrogenous bases of the pyridine and chinoline series. (See Ammonit Chlo- 
vidum.) Before the distillation is performed, the bones are boiled with water, to sepa- 
rate the fat, which amounts to 5 or 6 per cent. ; but gelatin is at the same time ex- 
tracted, with the effect of rendering the bones less fitted to furnish a good bone-black. 
In view of this fact, M. Deiss, of Paris, has proposed to extract the fat by bisulphide 
of carbon, which gives a product of 10 or 12 per cent., without injuring the bones 
for subsequent conversion into bone-black. (A, J. P., 1856, p. 356.) When cal- 
cined in open vessels, bones lose more of their weight in consequence of the com- 
bustion of the animal matter, and are converted into a white friable substance, con- 
sisting of the incombustible part, and commonly called bone-earth, or bone-ash ; 
and a similar residue is obtained by calcining horns. (See Cornu Ustum.) Treated 
with boiling water, a small portion of the gelatinous matter is dissolved ; but, when 
acted on by water in a Papin’s digester, the whole of it is taken up, and the earthy 
salts, deprived of their cement, crumble into powder, and become diffused through 
the solution. When subjected to dilute hydrochloric acid, the earthy salts are dis- 
solved, and the bone softens without losing its shape, and becomes semi-transparent 
and flexible. The portion remaining unattacked by the acid is the gelatinous tissue, 
which may be converted into gelatin by long boiling. This is nutritious, and has been 
prepared so as to form a wholesome aliment by M.d’Arcet. His process for obtain- 
ing it consists in digesting bones in weak hydrochloric acid for seven or eight days, 
occasionally renewing the acid, plunging them for a few moments in boiling water, 
and then subjecting them to a strong current of cold water, The pure animal matter, 
thus procured, is made into cakes, called portable soup (tablettes de bouillon), by dis- 
solving it in water, concentrating the solution until it gelatinizes, and drying the jelly, 

Composition. The bones of different animals, and of the same animal at differ- 
ent ages, vary somewhat in composition. Dry ox-bones, according to Berzelius, 
consist of bone-gelatin (cartilage of bone) 33:3, bone-phosphate of calcium with a 
little fluoride of calcium 57°35, carbonate of calcium 3°84, phosphate of magnesium 
2-05, and soda with a very little chloride of sodium 3-45 —100. Human bones 
differ somewhat in the proportions of their constituents, and in containing traces of 
iron and manganese. According to Dr. W. Heintz, however, bones exhausted by 
water, so as to. remove the coloring matter of blood, contain not a trace of iron, 
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Marchand found 1 per cent. of fluoride of calcium in human bone. Bone-phosphate 
of calciwm consists, according to Mitscherlich, of two molecules of acid and three 
of lime. This analysis makes it the normal or tribasic phosphate, Ca,(PQO,),, and 
the same composition has been assigned to it by Dr. Heintz. 

Uses. Bones are applied to numerous uses. Burnt to whiteness, they furnish 
bone-phosphate of calcium, from which phosphorus and all its compounds are either 
directly or indirectly obtained. Subjected to destructive distillation in close vessels, 
they yield impure carbonate of ammonium with empyreumatic oil, and a carbona- 
ceous residue, called bone-black. Calcined, pulverized, and washed, they form the 
material of which cupels are made. As bone-dust, they form an excellent manure. 
Deprived of their earthy salts by weak acids, they furnish a nutritious article of 
diet. By proper treatment with water they yield several varieties of gelatin, not 
only the coarser sorts, called size and glue, but also the finer kinds, which are em- 
ployed, under the name of isinglass, in making animal jellies, and for the clarifying 
of wines. ‘The hoof bones of the ox, boiled with water, furnish a peculiar oil, called 
neat’s-foot oil, which was formerly officinal under the name of Oleum Bubulum. 


Off. Prep. of Bone Ash. Calcis Phosphas, Br.; Sodee Phosphas, Br. 
OVI VITELLUS. Br. Yolk of Eggs. 


(O’VI VI-TEL/LUS.) 

“The yolk of the egg of Gallus Banckiva, var. Domesticus. Temminck.” Br. 

Ovum, U.S. 1870; Ovum Gallinaceum ; uf, Fr.; Ei, G.; Ovo, Jt.; Huevo, Sp. 

The common dunghill fowl is supposed to have come originally from India, where 
it is found in a wild state. It is now almost everywhere domesticated. 

The egg consists of an exterior covering, the shell; a white, semi-opaque mem- 
brane, lining the internal surface of the shell; the white ; and the yolk. 

The shell—testa ovi or putamen ovi—consists, according to Vauquelin, chiefly 
of carbonate of calcium, with animal matter, and a minute proportion of phosphate 
of calcium, carbonate of magnesium, oxide of iron, and sulphur. When exposed 
to a high degree of heat in the open air, the carbonic acid is driven off, the animal 
matter consumed, and the lime is left nearly pure. The membrane lining the shell 
appears to be of an albuminous nature. The white—albumen ovi—is a glairy viscid 
liquid, contained in very delicate membranes, without odor or taste, readily soluble 
in water, coagulable by the stronger acids, by alcohol, and by a heat of 71:1° C. 
(160° F.). Exposed in thin layers to a current of air, it becomes solid, retaining its 
transparency and solubility in water. By coagulation it is rendered sapid, white, 
opaque, and insoluble. At a temperature of 100° C. (212° F.), one part of it ren- 
ders one thousand parts of water in which it has been dissolved opaque. It contains, 
according to Dr. Bostock, in 100 parts, 85 of water, 12 of pure albumen, 2°7 of 
mucus or uncoagulable matter, and 0:3 of saline substances, including soda with 
traces of sulphur. The white of egg is precipitated by chloride of tin, chloride of 
gold, subacetate of lead, sulphate of copper, corrosive sublimate, and tannin. When 
kept in the fluid state it soon putrefies ; but, if carefully dried without coagulation, 
it may be long preserved unaltered, and may be applied in solution to the same 
purposes as in its original condition. 

The yolk—vitellus ovi—is inodorous, of a bland oily taste, and forms an opaque 
emulsion when agitated with water. By heat it is coagulated into a granular solid, 
which yields a fixed oil by expression. The researches of Gobley and others have 
established the constitution of the yolk about as follows: Water, 51-8 per cent. ; 
vitellin, 15°8 per cent.; nuclein, 1-5 per cent.; palmitin, stearin, and olein, 20:3 
per cent.; cholesterin, 0:4 per cent.; phosphoglyceric acid, 1:2 per cent.; lecithin, 
7-2 per cent. ; cerebrin, 0-3 per cent.; coloring matter, 0'5 per cent.; salts, 1-0 per 
cent. (Koenig, Nahrungs und Genussmittel, p. 180.) Chevreul states that there are 
two coloring principles, one reddish containing iron, the other yellow, and similar to 
the coloring matter of bile. The former is more difficultly soluble in ether than the 
latter. (Neues Repertor., 1867, xvi. 697.) Lehmann considers vitellin to be a mix- 
ture of albumen and casein, and in the proportion of 13-9 per cent. of casein and 
3°7 per cent. of albumen. It is said that the yolk may be kept for a considerable 
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time, without observable change, by adding to it 5 per cent. of sulphate of sodium, 
in powder or concentrated solution. Granules have been found, with the aid of the 
microscope, in the yellow of the egg, which are rendered blue by iodine, and have 
all the other properties of the starch granules. (Journ. de Pharm., Oct. 1868, p. 261.) 

To preserve eggs in their entire state, M. Bournouf recommends the following 
method, which he has found to answer well; affirming that he has eaten eggs which 
had been kept for two years ; and he even thinks that the vitality of the germ may 
be preserved, in the same manner, for a considerable time. The plan consists simply 
in covering over each egg completely, by the end of the finger, with an ointfnent 
consisting of one part of beeswax dissolved in two parts of heated olive oil. The 
oil is absorbed by the shell, and each of its pores becomes filled with the wax, so as 
entirely to exclude the air. (A. J. P., 1866, p. 88.) M. H. Violette, of Louisiana, 
has found eggs to keep perfectly sound, for six months, by merely covering them 
well with olive oil by means of the finger. (Journ. de Pharm., Sept. 1867, p. 175.) 
Mr. Charles Lamont’s patented method consists in beating the eggs emptied into a 
long covered trough, by means of a revolving shaft furnished with metallic disks, 
drying the mass by a current of heated air, and scraping off the concreted egg in 
thin scales or granules. It is said that the egg retains its flavor and fitness for 
cooking unimpaired. (Chem. News, Dec. 27, 1867, p. 323.) 

Medical Properties and Uses. Eves are applied to various purposes in medi- 
cine and pharmacy. The shells, powdered and levigated, may be used as an antacid 
in diarrhoea. In common with oyster-shells, they possess the advantage of uniting 
intimately animal matter with carbonate of calcium, the particles of which are thus 
more isolated, and more acceptable to the stomach, than the most finely-powdered 
chalk. The dose is five to ten grains (0°33 to 0:65 Gm.). 

The white of the egg is used chiefly for the clarification of liquids, which it effects 
by involving, during its coagulation, the undissolved particles, and rising with them 
to the surface, or subsiding. It is highly recommended as an antidote for. corrosive 
sublimate and sulphate of copper, with which it forms insoluble and comparatively 
inert compounds. It is sometimes also used for the suspension of insoluble sub- 
stances in water, but is inferior for this purpose to the yolk, and even to mucilage of 
gum arabic. Agitated briskly with a lump of alum it coagulates, at the same time 
dissolving a portion of the alum, and thus forming the so-called alum curd, which 
is used between folds of gauze over the eye, in some states of ophthalmia. 

The yolk in its raw state is thought to be laxative, and is a popular remedy in 
jaundice. If beneficial in this complaint, it is probably in consequence of affording 
a mild nutritious diet, acceptable to the stomach and easily digested. In dyspepsia 
it is, from this cause, highly useful. The late Dr. Jos. Parrish, of Philadelphia, _ 
found great advantage in that complaint from the habitual use of the yolk of egg, 
beaten up with water and a little ginger. In pharmacy, the yolk is highly useful as 
an intermedium between water and insoluble substances, and is to be preferred to 
the white in preparing emulsions.* 


Off. Prep. Mistura Chloroformi, U7. S.; Mistura Spiritus Vini Gallici, Br. 
OXYMEL. Br. Oxyimel. 


(OX! Y-MEL.) 

Oxymel Simplex, P.G.; Mel Acetatum, Oxymellite simple, Acétomel, F.; Sauerhonig, G. 

“Take of Clarified Honey forty ounces [avoirdupois]; Acetic Acid jive fluid- 
ounces; Distilled Water jive fluidounces. Liquefy the honey by heat, and mix 
with it the Acetic Acid and Water.” Sr. 

This mixture of honey and vinegar forms a pleasant addition to gargles, and is 
sumetimes used as a vehicle of expectorant medicines, and to impart flavor to drinks 
in febrile complaints. 


* How to know when an egg is fresh. An egg remains fresh a day or two in summer, from one 
to six days in winter. The age of eggs may be told by immersion in salt water of a certain 
strength. Dissolve 4 ounces of table salt in 40 ounces of water, and, when the solution is perfect, 
introduce the egg. If only one day old, the egg will sink and touch the bottom of the vessel: if 
two days old, it will sink, but not to the bottom; if three, it will float near the top; if five or more, 
it will appear at the surface, and project more or less above it, according to the age. (Hd. Med. 
Journ., Dec. 1873, p. 672.) 
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OXYMEL SCILLZE. Br. Oxymel of Squill. 


(OX'Y-MEL SQIL/L—sil'lé.) 

“Take of Vinegar of Squill a pint [Imperial measure]; Clarified Honey two 
pounds [avoirdupois]. Mix, and evaporate by a water-bath, until the product, when 
cold, shall have a specific gravity of 1:32.” Br. 

After a long vogue, this preparation fell into such neglect that it was abandoned 
by the Pharmacopezias. Its reintroduction, however, into the Br. Pharmacopeeia 
indicates that it is still prescribed. It has the virtues of squill, but is in no respect 
superior to the syrup. It is chiefly used as an expectorant in chronie catarrh, hu- 
moral asthma, hooping-cough, and generally in those states of the pulmonary organs 
in which the bronchial tubes are loaded with a viscid mucus of difficult expectoration. 
The dose is from one to two fluidrachms (3-9 to 7°5 C.c.). In large doses it is 
emetic, and as such may sometimes be given with advantage in infantile croup and 


eatarrh. 
PAPAVERIS CAPSULE. Br. Poppy Capsules; 


(PA-PA/VE-RIS CAP/SU-LZ.) 


“The nearly ripe dried capsules of the white poppy, Papaver Somniferum. Linn. 
Cultivated in Britain.” Br. 

Papaver, U.S. 1870; Fructus, s. Capita Papaveris, P.G.; Capsules (Tétes) de Pavots, Fr.; 
Kapseln des Weissen Mohns, Mohnkapseln, Mohnkopfe, G.; Capidel Papavero, Jt.; Cabezas de 
Amapola, Sp. 

In England the poppy is cultivated chiefly for its capsules, which are gathered as 
they ripen, and taken to market enclosed in bags. The Br. Pharmacopeeia directs 
them to be collected before they are quite ripe, as they then contain more of the 
active milky juice; but, cut at this period, they are apt to lose their juice through 
the wounded surface, unless carefully kept inverted upon their crown while drying; 
and, even when thus treated, they are, according to the observations of Buchner, 
less active than the capsules collected after perfect maturity, while they contain more 
of useless saccharine and mucilaginous matter. (Buchner's Repert., 3 R., vill. 289 
and 326.) M. Meurein states, as the result of his experiments, that the richest are 
those collected just before the maturity of the seeds, when the capsules have passed 
from their glaucous green to a yellowish green color. (Journ. de Pharm., 3e sér., 
xxiii. 341. ) They are occasionally imported ; but, as no effect is produced by them 
which cannot be as well obtained from opium, they are little employed. 

Dried poppy capsules vary in size from the dimensions of a small egg to those of 
the fist. They differ also in shape according to the variety of the poppy from which 
they are procured. On the continent two sub-varieties of the white poppy are rec- 
ognized, the Zong, and the round or depressed. Of these, according to Aubergier, 
the long are richest in morphine, and his conclusions are confirmed by Meurein, who 
also found the largest capsules most efficient. Those commonly kept in our shops 
are spheroidal, flattened below, and surmounted by a crown-like expansion—the per- 
sistent stigma—which is marked by numerous diverging rays that rise somewhat 
above its upper surface, and appear to be prolongations of partial septa, or partitions, 
proceeding along the interior circumference of the capsule from the top to the bot- 
tom. In the recent state, the seeds, which are very numerous, adhere to these septa ; 
but in the dried capsule they are loose in its cavity. The capsules of the black poppy 
are smaller and more globular than those of the white, and contain dark instead of 
light-colored seeds. There appears to be no essential difference in their properties, 
Both kinds, when fresh, are glaucous, but when dried, as found in the shops, are of 
a dirty white or purplish brown color, of a consistence somewhat like that of paper, 
inodorous, and with little taste, unless long chewed, when they are decidedly bitter. 
They contain principles similar to those of opium, which they yield to water by de- 
coction, and have been employed in France for obtaining morphine. 

On the continent of Kurope, the poppy is cultivated largely for its seeds, which 
yield about fifty per cent. of an excellent fixed oil on expression. Poppy- seed oul 
is of a pale golden color, liquid at 5:5° C. (42° F.), easily dried, inodorous, and of a 
pleasant flavor. It is bleached by exposure in thin layers to the sun, (P. J. Ba 
March, 1874, p. 731.) . 
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Medical Properties and Uses. Dried poppy-heads, though analogous to opium 
in medical properties, are exceedingly feeble. They are nevertheless asserted, in 
the form of decoction, to have proved fatal in a child. The case, reported by Dr. 
F. L. Winckler, was that of a babe, in the stomach of which he found a little mor- 
phine, but no meconic acid. (Veues Repertor., 1867, xvi. 38.) They are sometimes 
employed in decoction, as an external emollient and anodyne application; and, in 
emulsion, syrup, or extract, are often used internally in Europe, to calm irritation, 
promote rest, and produce generally the narcotic effects of opium. 

ed Decoctum Papaveris, Br.; Extractum Papaveris, Br.; Syrupus Papa- 
veris, Br. 


PAREIRA. U.S. Pareira. [Pareira Brava.] 
(PA-REI/RA—pa-ri'ra.) 


“The root of Chondodendron tomentosum. Ruiz et Pavon. (Nat. Ord. Ment- 
spermacese.)” U.S. “The dried root of Cissampelos Pareira (Linn.), Brazil.” 
Br. 

Pareire Radix, Br.; Pareira Root; Pareira Brava, Fr., G. 

Under the name of Pareira Brava there are three distinct drugs met with in our 
market. Of these the rarest is the product of the Cissampelos Pareira. Messrs. 
Allen and Hanburys obtained from Jamaica a considerable quantity of this drug, 
the bulk of it composed of stems, which are described as being cylindrical, varying 
from the thickness of a quill to that of the 
forefinger, with a light brown bark. The 
roots which we have met in American com- 
merce are rarely more than three-fourths of 
an inch in diameter, are much contorted, ir- 
regularly cylindrical, with a dark brown ex- 
terior, which is longitudinally much wrinkled 
or furrowed. On section they are seen to be (Ra 
composed of a thick corky bark enclosing a * 
woody cylinder composed of a number (10 to 
20) of convergent, vascular bundles, separated 
by wedge-shaped, very porous, medullary rays. 
There are no concentric layers of wood. The 
color isa light yellowish fawn tint, the taste a 
pure bitter. (See cut.) This is the Pareira ee 
Brava of the Br. Pharm. Cissampelos Pareira, transverse section. 

‘ . (Slightly magnified.) 

The ordinary pareira brava of our markets 
is that which was exhibited in 1876 by the Brazilian Government as the, product 
of Cissampelos Pareira, but is now generally recognized as being obtained from the 
Chondodendron tomentosum. It consists of great pieces of roots, some of them four 
inches in diameter and three feet long. They are irregularly cylindrical, often some- 
what four-sided, with a thin, brownish, closely adherent bark, often grayish in color, 
and not so closely wrinkled as in the true pareira brava. On section the root is seen 
to consist of from three to nine concentric or eccentric rings of growth of a breadth 
of from one-eighth to one-third of an inch. There is not a distinct continuous series 
of medullary rays, but each zone is composed of wedge-shaped masses, formed of di- 
vergent lines of dense woody tissue arched exteriorly over the porous parenchyma. 
The stems have a similar structure, but with an obvious pith. (See cut, p. 1084.) This 
is the pareira brava of the present U.S. Pharm., where it is described as follows. “In 
subcylndrical, somewhat tortuous pieces, about four to six inches (10 to 15 em.) long, 
varying in thickness from three-quarters of an inch to four inches (2 to 10 em.) ; 
externally dark brownish gray, with transverse ridges and fissures and longitudinal 
furrows ; internally pale brown, the fresh cut having a waxy lustre ; bark thin ; wood 
porous, in two or more somewhat irregularly concentric circles, and with distinct 
medullary rays; inodorous and bitter. Pieces having a bright yellow color, or with 
a grayish, hard, nearly tasteless wood, should be rejected.” U.S. 

Under the name of Common False Pareira, Fliickiger and Hanbury describe a 
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drug which they state to be the common drug of the Brazilian and English markets. 
“Tt consists of a ponderous, woody, tortuous stem and root, occurring in pieces from 
a few inches to a foot or more in length, and from 1 to 4 inches ia thickness, coated 
with a thin, hard, dark 
brown bark. The pieces 
are cylindrical, four-sided, 
or more or less flattened— 
sometimes even to the ex- 
tent of becoming ribbon- 
like. In transverse section, 
their structure appears very 
remarkable. Supposing the 
N piece to be stem, a well-de- 
fined pith will be found to 
occupy the centre of the 
first-formed wood, which is ° 
a column about ¢ of an inch 
in diameter. This is suc- 
ceeded by 10 to 15 or more 
concentric or oftener eccen- 
tric zones, =1; to 3% of an 
inch wide, each separated 
from its neighbor by a layer 
of parenchyme, the outer- 
most being coated with a 
true bark. In pieces of true root, the pith is reduced to a mere point. (Pharmaco- 
graphia, p. 29.) 

This drug we have not seen. It is stated that in it Wiggers discovered pelosine 
in 1839. Its botanical source is unknown, but is believed to be a Menosper- 
mum.* 

CHONDODENDRON. Gen. Ch. Petals six,somewhat shorter than the inner sepals, 
Mate FLoweks with the filaments of the six stamens coalescent beyond the middle. 
Loculi of the extrorse anthers distinct and parallel. FrmALE FLOWERs with three 
carpels, the leaf-like stigmata deflexed. Drupe ovoid, with the cicatrix of the style 
subterminal. Bentham & Hooker. 

Chondodendron tomentosum. Ruiz and Pavon.— Cocculus chondodendron. De C. 
— Botryopsis platyphylla. Miers. This isa climbing, woody vine, which attains often 
a considerable height, and is remarkable for the size of its leaves. These are about 
a foot long, broadly ovate or rounded, slightly cordate, with a smooth upper surface, 
and on the under surface, between the veins, covered with a fine close wool of an 
ashy hue. The racemose fruits are the size of large grapes, oval and black. This 
plant inhabits both Brazil and Peru. 

CIssAMPELOS. Gen. Ch. MALE. Calyx four-leaved. Corolla none. Nectary 
rotate. Stamens four, with connate filaments. FEMALE. Calyx one-leafed, ligulate 
roundish. Corolla none. Styles three. Berry one-seeded. 

Cissampelos Pareira. Willd. Sp. Plant. iv. 861; Woodv. Med. Bot. 3d ed., p. 
167, t. 65. This is a climbing plant, with numerous slender, shrubby stems, and 
roundish, entire leaves, indented at the top, covered with soft hair upon their under 
surface, and supported upon downy footstalks, inserted into the back of the leaf. 
The flowers are very small, and disposed in racemes, of which those in the female 
plant are longer than the leaves. The plant is a native of the West Indies and 





Chondodendron Tomentosum, transverse section. (Natural size.) 


* White Pareira Brava, the stems and root of Abuta rufescens, is described by Fliickiger and 
Hanbury as consisting “ of short pieces of a root half an inch to three inches thick, covered with a 
rough blackish bark, and also of bits of stem having a pale, striated corky bark cut transversely. 
The root displays a series of concentric zones of white amylaceous cellular tissue, each marked 
with narrow wedge-shaped medullary rays of dark porous tissue.” 

Yellow Pareira Brava is described as consisting “of portions of a hard, woody stem, from one 
to six inches in diameter, covered with a whitish bark. Internally it is marked by numerous 
regular concentric zones, is of a bright yellow color and a bitter taste.” It contains beberine, 
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South America. According to Auguste St. Hilaire, true pareira is obtained from 
another species of the same genus, growing in Brazil, C. glaberrima.* 

Properties. The root imparts its virtues readily to water. M. Feneulle found 
in it a soft resin, a yellow bitter principle, a brown substance, a nitrogenous sub- 
stance, fecula, acid malate of calcium, nitrate of potassium, and various other salts. 
He considers the yellow bitter substance as the active priuciple. It is soluble in 
water and alcohol, and precipitated from its solution by tincture of galls. Wiggers 
announced, in 1838, the existence in pareira brava of an alkaloid, for which he 
proposed the name of pelosine or cissampeline. He procured it by boiling the root 
with water acidulated with sulphuric acid, precipitating by carbonate of potassium, 
dissolving the precipitate again in water acidulated with sulphuric acid, treating the 
solution with animal charcoal, precipitating anew with carbonate of potassium, drying 
and pulverizing the precipitate, treating it repeatedly with ether, and evaporating 
the ethereal solution. The alkaloid thus obtained may be rendered entirely pure 
by dissolving it in dilute acetic acid, precipitating with carbonate of potassium, and 
washing and drying the precipitate. (Annal. der Pharmv., xxvii. 29.) It is probably 
the chief ingredient of the bitter substance obtained by Feneulle. Peretti of Rome, 
and Pelletier afterwards, separated from the root an alkaloid, characterized by assum- 
ing a beautiful purple color by contact with strong nitric acid. (Journ. de Pharm., 
xxvi. 162.) In Christison’s Dispensatory it is stated to be uncrystallizable, insoluble 
in water, soluble in ether, alcohol, and the acids, and of an intensely bitter and 
sweetish taste. Fltickiger (P. J. Tr., 1870, p. 192) has found an alkaloid in the 
root, and, having thoroughly determined its origin, investigated its properties, and 
fixed its composition at C,,H,,NO,, shows its identity with bibirine of nectandra 
and the buaxine of Buxus sempervirens obtained by Walz. 

Medical Properties and Uses. Pareira brava is said to be tonic, aperient, and 
diuretic. It was introduced into Kuropean practice so long ago as 1688, and at one 
time enjoyed considerable reputation as a lithontriptic. It has been recommended 
in calculous affections, chronic inflammation and ulceration of the kidneys and bladder, 
leucorrheea, dropsy, rheumatism, and jaundice. The purpose for which it is at present 
chiefly employed is for the relief of chronic diseases of the urinary passages. Sir 
Benjamin Brodie found it very useful in chronic inflammation of the bladder, in 
allaying irritability of that organ, and correcting the disposition to profuse mucous 
secretion; and it has subsequently come into general use in the same affections. 
Advantage may often be derived from combining it, in this complaint, with one of 
the narcotics, as opium or hyoscyamus. In Brazil it is used in the cure of the bites 
of poisonous serpents; a vinous infusion of the root being taken internally, while 
the bruised leaves of the plant are applied to the wound. The dose of pareira brava 
in substance is from thirty grains to a drachm (1:95 to 3-°9 Gm.). The infusion, 
however, is more convenient. (See Jnfusum Pareire.) A tincture, made by macer- 
ating one part of the root in five parts of alcohol, has been given in the dose of 
a fluidrachm (3°75 C.c.). The aqueous extract may be given in the dose of from 
ten to thirty grains (0°65 to 1:95 Gm.). There is now an officinal fluid extract, of 
which the dose is from half a fluidrachm to a fluidrachm (1°9 to 3°75 C.c.). 

Off. Prep. Decoctum Pareirze, Br.; Extractum Pareire, Br.;.Extractum Pareirze 
Fluidum, U.S.; Extractum Pareire Liquidum, Sr. 


PEPO. U.S. Pumpkin Seed. 
(PE'PO.) 


“The seed of Cucurbita Pepo. Linné. (Nat. Ord. Cucurbitacer.)” U.S. 

Semences de Potirons, Fr.; Kiirbissamen, G. 

The Cucurbita Pepo, or common pumpkin, is a plant too well known to need de- 
scription. The seeds are the part used. These are oval, extended into a blunt 
point at one end, flattish, but somewhat swollen in the middle, with a distinct groove 


* Pareira Bark. Though the root is the officinal part, the bark is probably possessed of similar 
virtues. A specimen at the International Exhibition at London in 1862 was in flat pieces, from 
two to four inches broad, about a line thick, extremely fibrous, so tough that it could be bent with- 
out breaking, of a very light dirty yellowish color, and covered with a light-colored epidermis. 
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on both sides near the edge from one end to the other, when of full size about 9 
lines long by 5 or 6 in breadth where broadest, of a light brownish white color, and 
a slightly sweetish, somewhat aromatic smell and taste. They consist of a firm 
brittle coating, and a white oily kernel, consisting of a short, conical radicle and two 
flat cotyledons, and contain a fixed oil, consisting of the glycerides of palmitic, 
myristic, and oleic acids, with some free fatty acids, an aromatic principle, chloro- 
phyll, sugar, starch, and, according to Dorner and Wolkowich, an alkaloid, eucurbitine. 
Deprived of their coating, and exhausted by ether, they yield 30 per cent. of fixed 
oil. (Annuaire de Thérap., 1862, p. 176.) The researches of Dorner and 
Wolkowich have not received confirmation, and their alkaloid probably has no ex- 
istence. The seeds yield, according to G. A. Gross (A. J. P., 1865, p. 253), 333 
per cent. of a thick red oil, with little smell, but of a somewhat rank taste. Its 
sp. gr. at 60° F. is 0-928. Mr. J. C. Lyons used an ounce of it with success in a 
case of tape-worm (Jbid.), but Dr. Wolff has found it inert when pure and free 
from resin.* Heckel was the first to assert that the active principle is a resin, and 
in this he has been corroborated by Dr. L. Wolff (Pamphlet, Phila., 1882), whe 
has found the resin efficient in doses of 15 grains (1 Gm.), given in pill, followed 
in two or three hours by castor oil, and who recommends an alcoholic fluid extract 
as the best preparation of the drug after the resin. 

Medical Properties, It is said that in Italy the seeds of the Cucurbita maxima, 
and in the West Indies those of C. occidentalis, have been long used in doses of an 
ounce and a half as teeniafuges. In the Dictionary of Materia Medica by Mérat 
avd De Lens (ii. 493), it is stated that Dr. Hoarau had reported that in the Isle of 
France the seeds of a small variety of pumpkin were used against the tape-worm, 
and with never-failing success. In the year 1820, M. Mongeny, a physician of Cuba, 
published the results of his experience with the flesh of the pumpkin in the same 
disease. He had discovered the remedy by accident, and found it uniformly suc- 
cessful. He gave to the patient, in the morning, fasting, about three ounces of the 
fresh pumpkin in the form of a paste, and followed it at the end of an hour by about 
two ounces of honey, which latter was twice repeated at intervals of an hour. So 
far as we know, attention was first directed to it in this country by Mr. Richard 
Soule. (Bost. Med. and Surg. Journ., Oct. 1851.) Since this time the drug has 
steadily grown in favor, and properly used is one of our most efficient and harmless 
teeniafuges. The'patient should be allowed only a light supper of bread and milk ; 
in the morning early take an ounce to an ounce and a half of the seeds, a cup of 
tea or coffee an hour later, but no food, at 10 A.M. a brisk cathartic, and two hours 
later a substantial meal. We have obtained excellent results from the exhibition 
of the beaten seeds in the form of an electuary strongly flavored with oil of cinna- 
mon or gaultheria. 


PEPSINUM SACCHARATUM. U.S. Saccharated Pepsin. 
(PEP-SI/NUM SAC-GHA-RA’TUM.) 


‘“‘ Pepsin, the digestive principle of the gastric juice, obtained from the mucous 
membrane of the stomach of the hog, and mixed with powdered Sugar of Milk.” 
Ul. 

Pepsina, Br.; Pepsine, Fr.; Pepsin, G. 

Various attempts have been made to concentrate, and bring to a convenient form 
for administration, the peptic principle of the gastric juice. It must not be sup- 
posed that the substances prepared with this object, and sold under the name of 
pepsin, have any claim to be considered as the pure principle. The one which for 


* The following plan of Mr. Charles Hand has given great satisfaction in Camden, N.J. Take 
of the seed sixteen troyounces, alcohol of the sp. gr. *835,a sufficiency. Bruise the seed with an 
equal bulk of washed sand until thoroughly comminuted, transfer to a conical percolator, pour 
in the alcohol till three pints have passed ; reserve the first twelve ounces of the percolate, reduce 
the remainder to four fluidounces by distillation ; and, lastly, mix with the reserved liquor, and 
filter. (A. J. P., 1869, p. 195.) 

t He prepares it by extracting the oil from the powdered seeds by means of petroleum benzin, 
then treating the remaining powder with ether, chloroform, and alcohol, which yields on evapora- . 
tion a soft greenish brown resin resembling the oleoresin of male fern. 
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a long time was the best in the market, is that prepared by M. Boudault. His 
process is as follows. The rennet bags of sheep, quite fresh, are opened, turned 
inside out, and washed by a gentle stream of water; the mucous membrane is then 
scraped off, bruised in a mortar so as to rupture the cells, and digested for twelve 
hours in pure water. The infusion thus obtained is precipitated by acetate of lead, 
and the precipitate, consisting of pepsin and oxide of lead, is mixed with water and 
decomposed by sulphuretted hydrogen, which throws down the lead, leaving the 
pepsin in solution. The filtered liquid is evaporated, at about 37-7° C. (100° 
F.), to a syrupy consistence ; after which sufficient perfectly dry starch is addéd to 
absorb the semi-liquid matter, and bring it to the state of a dry powder. Lactic 
acid is sometimes added in small proportion to the liquid before evaporation, and 
no doubt contributes to its efficiency. An attempt to evaporate to dryness might 
injure the preparation ; and at best a matter would be obtained, strongly disposed 
to absorb moisture, and consequently to undergo putrefaction. Starch is chosen for 
the solidification of the syrupy mass, on account of its absorbent property, and be- 
cause it is not affected by the digestive power of the pepsin. If properly prepared, 
15 grains of Boudault’s pepsin, with the aid of a little lactic or hydrochloric acid, 
if the former was not employed in the process, will cause the solution in water of 
four times its weight of fibrin at the temperature of the human body; and the 
amount of starch added in the process is proportioned to this result. (P. J. Tr., xvi. 
472.) Much care is requisite to use fresh rennet bags, before they have begun to 
undergo decomposition, and not to allow the temperature used in evaporation to ex- 
ceed 37°7° C. (100° F.). It is asserted, of the pepsin of Boudault, that it has the 
reactions of the gastric juice above referred to, and is fully capable of replacing that 
liquid for the purposes of digestion. It may be given either with or without lactic 
or hydrochloric acid; the addition being unnecessary when there is already sufficient 
acid in the stomach. A spurious substance has been sold for it, but may be dis- 
tinguished by the difference of its reactions, and its power of dissolving fibrin. The 
genuine pepsin, dissolved in water, is precipitated by acetate of lead, tannic acid, 
and strong alcohol ; and 15 grains of it should, in 12 hours, effect the solution of 
a drachm and a half of boiled white of egg, or chopped meat, in half a fluidounce 
of water, at 37°7° C. (100° F.). (Ballard, Med. Times and Gaz., 1857, p. 177.) 
The spurious substance is destitute of these properties. Another test of the activity 
of pepsin is its power of coagulating milk ; and the rapidity with which it produces 
this effect, and the quantity required to produce a certain degree of effect, are meas- 
ures of its efficiency. The process of M. Boudault was essentially adopted in the 
Freneh Codex. In the Addendum to the British Pharmacopeeia, the plan of Prof. 
Beale, of London, was preferred. In this the opened stomach of a recently killed 
pig, sheep, or calf is laid upon a board with the inner surface upwards, any adhering 
portions of food, dirt, or other impurity removed, and the exposed surface slightly 
washed with cold water ; the cleansed mucous membrane is then to be scraped with 
a blunt knife or other suitable instrument, and the viscid pulp thus obtained is to 
be immediately spread over the surface of glass or of glazed earthenware and quickly 
dried at a temperature not exceeding 37:7° C. (100° F.). The dried residue is to be 
reduced to powder and preserved in a stoppered bottle. This pepsin isa light yellowish 
brown powder, having a faint, but not disagreeable odor, and a slightly saline taste, 
without any indication of putrescence. It is very little soluble in water or spirit. 
“Two grains of it with an ounce of distilled water, to which five minims of hydro- 
chloric acid have been added, form a mixture in which 100 grains of hard boiled 
eges, in thin shavings, will dissolve on their being digested together for about 4 
hours, at a temperature of 98° F.” Br. 

The U. S. Pharmacopoeia recognized pepsin for the first time in the revision of 
1880, although it has been for some years very largely used by the American pro- 
fession. Much of the pepsin thus employed was obtained from Europe, and 
was of very various quality, most of it being heavily loaded with starch and 
some of it containing little or no pepsin. Several American brands have, however, 
been put upon the market, which are superior to Boudault’s pepsin. Various pro- 
cesses also have been recommended for obtaining pepsin. The most elaborate and 
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valuable investigation of the subject as yet made is that of Prof. E. Scheffer (A.J. 
P., 1872). He found that various salts, such as the sulphates of sodium and mag- 
nesium and the chloride of sodium, precipitate pepsin, and acting upon this dis- 
covery devised the following processes. Mucous membrane of the pig’s stomach, 
dissected off and finely chopped, is macerated in water acidulated with hydrochloric 
acid for several days, with frequent stirring. The strained liquid, if not clear, is 
clarified by allowing to stand for 24 hours and decanting. Chloride of sodium is 
then thoroughly mixed with it. After several hours the floating pepsin is skimmed 
from the surface and put on a cotton cloth to drain, and finally submitted to strong 
pressure to get rid of saline solution. This pepsin, when air-dried, is very tough, 
parchment-like or leathery, varying in color from a dim straw-yellow to a brownish 
yellow. To make his saccharated pepsin, Prof. Schetfer adds sugar of milk until 
a powder is obtained, 10 grains of which will dissolve 120 grains of coagulated 
albumen. Since his original process, he has increased the strength of saccharated 
pepsin, and the U.S. Pharmacopeeia requires it to be more than four times this 
strength. Purified pepsin he makes by redissolving the pepsin in acidulated water 
and precipitating as before, immersing the product when perfectly dry in pure water 
for a short time. <A half grain of this dissolved 1500 grains of albumen (Jdid., p. 
784). The chemical relations of pepsin are so delicate and wide-spread that it ought 
to be given by itself, or in combination only with an insoluble substance. 

Properties. ‘ Saccharated Pepsin is a white powder of a slight but not disagree. 
able odor and taste, and a slightly acid reaction. Lt is not completely soluble in 
water, leaving floccules of pepsin floating in the solution, which, however, dissolve 
on the addition of a small quantity of hydrochloric acid. Strong turbidity of the 
acidulated solution indicates the presence of mucus, which also imparts to the 
Saccharated Pepsin a disagreeable odor and taste, and will eventually impart to it 
an ammoniacal odor. 

“1 part of Saccharated Pepsin, dissolved in 500 parts of water acidulated with 7:5 
parts of hydrochloric acid, should digest at least 50 parts of hard-boiled egg-albumen 
in five or six hours at a temperature of 38° to 40° C. (100° to 104° F.).” OS. 

Pepsin should always be administered in the form of a diluted glycerite (see 
Liquor Pepsini), or of the saccharated pepsin. The wines and elixirs which flood 
the market are mostly worthless preparations. It is well to combine it with hydro- 
chloric acid, and the powder is often exhibited with advantage in infantile diarrhoea 
with the subnitrate of bismuth. With these exceptions it is usually preferable to 
give it by itself.* 

Medical Properties and Uses. Pepsin is said to have been first suggested as 
a remedy by Dr. Corvisart, of Paris (Journ. de Pharm., xxx. 169), and has been 
very largely used in cases of various character in which the digestive powers of 
the stomach have failed, for the purpose of supplying the place of the natural di- 
gestive ferment. Any influence for good which it possesses is dependent upon its 
solvent power, which is a measure of its value. The usual dose of pepsin is ten 
to fifteen grains, and it is plain that the solvent power of such an amount is too 
trifling to be of much value in sustaining the digestion of an adult. Further, a 
great portion of the pepsin which has been exhibited has been inert, either origi- 
nally or from the method of its administration; and in the great majority of cases 
the good result that has been ascribed to the pepsin has been due, not to it, but to 
the regulation of the diet and habits of the patient and to the drugs which have 
been exhibited along with the animal ferment. We have frequently seen pepsin 


* GASTRIC JUICE was many years ago employed by Dr. P. 8. Physick, the celebrated surgeon of 
Philadelphia, with considerable success, as a local application to cancers and sloughing ulcers, with 
the view of removing the dead bone and flesh, correcting the offensive odor, and yielding a healthful 
stimulus to the diseased surface. It has also been used with success, by Dr. Ellsworth, of Hartford, 
Connecticut, for dissolving a portion of tough animal food, which had become impacted in the coesoph- 
agus of a lad affected with stricture of that passage. The gastric juice of a pig was used. (Bost. 
Med. and Surg. Journ., April 17, 1856.) The inner coat of the gizzard of the South American 
ostrich is said, in the state of powder, to be used in Buenos Ayres asa remedy in dyspepsia (HE. 
S. Wayne, A.J. P., March, 1868, p. 123), and the dried crops and gizzards of chickens and turkeys 
have long been used in some portions of this country as a domestic remedy. For an account of 
Liennet, see Part IL. 
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given to adults, and have rarely seen it do very distinct good when prescribed by 
itself. We believe that its value has been vastly overestimated, that it has been 
given to adults in ridiculously small doses, and that at least half a drachm (1-95 
Gm.) of the commercial article should be given at a dose. It has been found much 
more certain in its effects in the feeble digestion of infants than of adults, due prob- 
ably to its being administered in proportionately much larger doses. To a babe six 
months old, suffering from indigestion and consequent diarrheea, five grains (0°33 
Gm.) of it in acidulated water may be given after each feeding with a rational ex- 
pectation of benefit. 2 


PETROLATUM. U.S. Petrolatum.  [Petrolewm Ointment.] 
(PET-RO-LA/TUM.) 

‘A semi-solid substance, consisting of hydrocarbons, chiefly of the marsh-gas 
series [C,,H,,; ete.—C,,H,,; etc.], obtained by distilling off the lighter and more 
volatile portions from American Petroleum, and purifying the residue. Melting 
point about 40° ©. to 51° C. (104° F. to 125° F.), the first constituting the softer, 
and the second the firmer variety. When Petrolatum is prescribed or ordered, with- 
out specifying its melting point, the low-melting variety, which liquefies at about 
40° C. (104° F.), is to be dispensed.” U.S. 

This substance has of late years acquired considerable importance, under various 
trade names, as a bland neutral body well fitted to take the place of lard as a base 
for ointments and for other purposes. It is prepared from the residuum left in the 
stills after a distillation of petroleum in vacuo, or from the residue or sediment de- 
posited in tanks containing crude petroleum, of which large quantities have collected 
in the storing tanks in the oil districts of Western Pennsylvania. The substances 
known commercially as cosmoline (Unguentum Petrolei) and vaseline are now made 
on a large scale from residuums, but more largely from what are termed ‘“ reduced 
oils,” that is, crude oils from which the lighter fractions (those included under the 
heads of benzin, naphtha, illuminating and paraffin oils) have been removed by 
distillation. This process of reducing would leave an increasing amount of black 
pyrogenous products in the residuum, were it not that the reducing is carried out 
under diminished pressure, by what is termed the “ vacuum process,” in which, 
moreover, the heat is not applied directly to the still bottoms, but by means of coils 
of pipe, through which superheated steam is made to pass. These reduced oils can 
be brought to 337-7° C. (640° F.) fire-test without acquiring the slightest pyro- 
genous odor. They are then filtered through well-dried bone-black, in chambers 
kept at a temperature of from 43°3° C. to 544° C. (110° F. to 130° F.), or in 
some cases higher. The first portions of the filtrate are colorless, and then pass 
from a light straw or amber color toa color red by transmitted light and light green 
by reflected light. This latter is known as “ cylinder stock,” and is highly prized 
as a lubricating oil. The clearer portion of the filtrate is then brought to the proper 
melting-point, if necessary, by the addition of pure block paraffin, which dissolves 
perfectly in the warm liquid oil. The storing tank residue is purified in a similar 
manner. The “B. 8. Oil,” or “ rod wax,” as it is technically termed, is placed in 
a still, heat applied, and after the lighter products have distilled over, and indica- 
tions of congelation are noticed when a portion of the distillate is allowed to cool, the 
heat is withdrawn, and the contents of the still, after having cooled, are transferred 
gradually to a percolator which contains recently heated animal charcoal. These 
products, which are called, in addition to the names above given, petrolina, deodoroline, 
ete., vary considerably in odor and appearance, due to modifications in the method 
of manufacture, and to difference in the quality of the crude product. Many efforts 
have been made to economize in the use of animal charcoal, as the large quan- 
tity consumed (which is rendered almost worthless) adds largely to the cost of the 
finished petrolatum. A somewhat different process is used in Germany; the crude 
product is derived from crude ozokerite, obtained from Alsace and Galicia, or Ameri- 
can residuum is sometimes used. 1. The oil is heated by steam to about 30° C. 
(86° F.), mixed, at this temperature, with 10 per cent. of its weight of sulphuric 
acid of 60° B., stirred for half an hour, and then allowed to stand at rest so that the 
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carbonized portions may separate. 2. When clear, the oil is washed with an aqueous 
solution of bichromate of potassium, whereby any remaining excess of sulphuric acid 
is at the same time removed. 3. The residue from the acid treatment is mixed with 
lime, neutralized, and disposed of to manure-factories. 4. The clear oil from the 
second step of the process, after being washed, is heated by steam to 80° C. (176° F.), 
mixed with 10 per cent. of its weight of granular animal charcoal, and then allowed 
to stand at rest to permit the animal charcoal to settle. 5. After the latter is sepa- 
rated, the liquid portion is filtered through filters heated by steam. 6. The residuary 
magma of animal charcoal is subjected to hydraulic pressure, the expressed oil filtered, 
and the solid residue again used in the next operation, a sufficient quantity of fresh 
animal charcoal being added to make up for any loss or waste. (Pharm. Centralhalle, 
1881, No. 42; WV. R., Feb. 1882.) 

Chemical Constitution. Petrolatum consists mainly of the higher members of 
the paraffin series, but undoubtedly contains also the higher olefines. These may 
possibly alter in time, and give rise to rancidity, although this is not certainly estab- 
lished. The paraffins, which make up the bulk of it, are not capable of direct oxida- 
tion, and are therefore not affected by atmospheric influences. As given in the 
officinal definition, Petrolatum contains hydrocarbons of the paraffin series, like 
©, ,H5,C,,Hog:C,gHy, ete., up probably to C,,H,,, together with hydrocarbons of the 
olefine series, U,,H,,,C,,H,,, etc. These latter are less concrete than the corre- 
sponding paraffin hydrocarbons, and give Petrolatum its oleaginous characters. 

Properties. The U.S. Pharmacopoeia describes Petrolatum as “a yellowish or 
yellow, fat-like mass, transparent in thin layers, more or less fluorescent, especially 
when melted, completely amorphous, tasteless and odorless, or giving off, at most, 
only a faint petroleum odor when heated, and having a neutral reaction. When 
gently heated, until the mass is almost entirely melted, the liquid portion has a sp. 
gr. varying from 0-835 to 0-860. It is insoluble in water ; scarcely soluble in alco- 
hol, or in cold absolute alcohol ; but soluble in 64 parts of boiling absolute alcohol, 
and readily soluble in ether, chloroform, disulphide of carbon, oil of turpentine, 
benzin, benzol, and in fixed or volatile oils. When heated on platinum foil, it is 
completely volatilized without emitting the acrid vapors of burning fat or resin. If 
5 Gm. of Petroleum Ointment be digested, for half an hour, with 5 Gm. of soda 
and 25 Gm. of water, the aqueous layer separated, and supersaturated with diluted 
sulphuric acid, no oily substance should separate (abs. of fixed oils or fats of vege- 
table or animal origin, or of resin). Liquefied Petroleum Ointment agitated with 
sulphuric acid of sp. gr. 1-540, should not acquire a dark color within two hours 
(abs. of readily carbonized organic impurities).” U.S. As it is found in the mar- 
ket, Petrolatum varies in color, odor, and melting point ; the statement that is fre- 
quently made by the manufacturers that it is unalterable in the air is incorrect, as 
we have frequently noticed that exposure to light and air causes it to assume a dis- 
agreeable odor resembling that of crude petroleum. It has been observed to have 
at times irritating properties. This may be due to imperfect removal of the sul- 
phuric acid or similar agents used. It is believed, however, that the presence of these 
impurities is rare. 

Medical Properties. Petrolatum is used exclusively as a bland neutral protective 
_ dressing, and as a substitute for fatty materials in ointments. Dr. M. M. Griffith 
(NV. 2., May, 1880) claims that the crude semi-solid petroleum (70d waz), as it 
accumulates on the casings, etc., about oil wells, is an invaluable remedy in chronic 
bronchitis and incipient phthisis. It is readily formed into 3-grain pills, and may 
be given until it produces eructations. He has used the following formula with 
advantage. R Petroleum mass, 31; Pulv. Cubebse, Pulv. Doveri, 44 3vi, to make 
pill mass (pills 5 grs.). Huile de Gabian isa similar product, which has long been 
famous in France as a remedy in lung diseases. 

PARAFFIN. This name was originally bestowed by Baron von Reichenbach upon 
a waxy substance obtained through the destructive distillation of wood. He derived 
it from parum affinis, and thus intended to indicate its very neutral character. The 
name is now popularly applied to a solid white diaphanous substance resembling white 
wax, which is made by distilling the residuum obtained from the refiners of petroleum 
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and collecting and purifying the distillate. According to Dr. A. W. Miller (A. J. P,, 
1874, p. 1), distillation begins at 104:4° C. (220° F.), and is terminated at about 
298°8° C. (570° F.). The product is a thick, unctuous mass at ordinary tempera- 
tures, but it liquefies at about 37-7° C. (100° F-.) or a little over. It has the pecu- 
liar iridescent color and the characteristic odor of petroleum. The residue of the 
distillation is a hard, porous, black mass, which is free from odor and presents a 
close analogy to the ordinary coke of the gas works. In the yards referred to, it is 
in fact called coke, and is used as fuel to heat the stills. The distillate is next 
treated with from 4 to 5 per cent. of sulphuric acid. After removal of the excess 
of acid by carbonate of sodium, the oily mass is introduced into bags made of duck, 
each of which holds about three or four gallons. A number of these are then 
placed horizontally in an ordinary screw press, being superimposed on each other and 
separated by intervening boards. During the summer, it is necessary to use ice in 
order to lower the temperature and prevent too much loss of paraffin. 

The oil expressed during this process has the gravity of 25°; it is known as heavy 
paraffin oil. It can be readily deodorized and freed from unpleasant taste. 

The crude paraffin, when taken from the presses, is melted and run into moulds. 
It is now of a light yellowish or straw color, rather soft, and still having the odor 
of petroleum. In this state it is sold to the refiners, who further purify it, in order 
to adapt it to the multitudinous purposes to which it is now applied. 

The refiners subject the crude article, which they designate as wax, to powerful 
hydraulic pressure, and thus obtain therefrom a second variety of paraffin oil of about 
28° gravity. This is used almost exclusively as a lubricator. The residue is further 
purified by treating it with a variety of gasolin or benzin of definite density, which 
is specially prepared for this purpose. Steam is also called into requisition in order 
to completely deodorize the product. 

Paraffin, in its pure condition, is a white, waxy, inodorous, tasteless substance, 
harder than tallow, softer than wax, with a specific gravity of 0°877. Its melting 
point is variable, depending somewhat upon its origin. It ranges between 43° C. 
and 65° C. (109° F. and 151° F.). An ultimate analysis yields, on the average, 
carbon 85 per cent. and hydrogen 15 per cent. It is insoluble in water, and is 
indifferent to the most powerful acids, alkalies, and chlorine, and can be distilled 
unchanged with strong oil of vitriol. Warm alcohol, ether, oil of turpentine, olive 
oil, benzol, chloroform, and bisulphide of carbon dissolve it readily. It can be mixed 
in all proportions with wax, stearin, palmitin, and resin. As stearin is less soluble 
in benzol than paraffin, Vogel proposes this reaction as a method for detecting the 
adulteration of paraffin with stearin. (Joy.) 

It would be beyond the scope of this work to give all of the uses of this very 
valuable substance. The largest quantity is consumed in candles. It is said that 
meat may be preserved by immersing it in melted paraffin. Lemons may also be 
preserved in this way. It is used to coat paper to make it impervious to moisture, 
as a lubricator, for adulterating chocolate and candies, to coat pills, ete. 


PHOSPHORUS. U.8., Br. Phosphorus. 

P; 31. (PHOS!PHQ-RUS. ) Pest. 

“ Phosphorus should be carefully kept under water, in a secure and moderately 
cool place, protected from light.” U.S. ‘A non-metallic element obtained from 
bones.” Br. 

Phosphore, Fr.; Phosphor, G.; Fosforo, It., Sp. . 

This non-metallic element was discovered in 1669 by Brandt, an alchemist of 
Hamburg, who obtained it from evaporated urine by a process which remained a 
secret until 1737. As thus procured, it was exceedingly scarce and costly. In 
1769, the Swedish chemist Gahn discovered it in bones, and shortly afterwards 
published a process by which it might be extracted from them. _ 

Preparation. Powdered calcined bones (bone phosphate of calcium) are digested 
for twenty-four hours with two-thirds of their weight of sulphuric acid previously 
diluted with twelve times its weight of water. The sulphuric acid separates the 
greater part of the lime from the phosphoric acid, and precipitates as sulphate of 
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calcium ; while an acid phosphate of calcium (CaH,(PO,),) remains in solution. The 
liquid is then strained through a linen cloth to separate the sulphate of calcium, and | 
afterwards submitted to evaporation, which causes a fresh precipitation of sulphate, 
to be separated by a new straining. The strained solution is evaporated to a syrupy 
consistence, and then thoroughly mixed with half its weight of powdered charcoal, 
so as to form a mass, which is dried by being heated to dull redness. At this tem- 
perature the acid phosphate is changed into metaphosphate (Ca(PO,),) by the loss 
of two molecules of water. The mass when cool is quickly transferred to a coated 
earthenware retort, furnished with an adapter of copper, bent dowuwards at right 
angles, so as to enter a bottle with a large neck containing water, which should rise 
about two lines above the orifice of the adapter. The bottle is closed round the 
adapter with a cork, which is traversed by a small glass tube, to give exit to the 
gaseous products. The retort is heated in a furnace, furnished with a dome, in the 
most gradual manner, so as to occupy about four hours in bringing it to a red heat. 
Afterwards the heat is pushed vigorously, so long as any phosphorus drops into the 
water ; and this takes place generally for from twenty-four to thirty hours. During 
this part of the process, the metaphosphate is decomposed; its oxygen combining 
with the charcoal, and the liberated phosphorus distilling over. The calcined bones 
of the sheep are preferred; as they contain the largest proportion of phosphate of 
calcium, and are most readily acted on by the acid. 

M. Cari-Montrand proposes to obtain phosphorus by passing dry hydrochloric 
acid gas over a mixture of equal parts of bone-phosphate of calcium and finely pow- 
dered charcoal, contained in a porcelain tube, to which a glass tube is attached, 
dipping under water. Phosphorus and water distil over, carbonic oxide is evolved, 
and chloride of calcium is left. The following equation explains the reaction: 
2Ca,(PO,), + 50, + 12HCl = P, + 10CO + 6H,0 + (CaCl,),. 

The following improved process for obtaining phosphorus on a large scale is given 
by Hugo Fleck, of Germany. Clean, broken bones, deprived of fat, are digested in 
dilute hydrochloric acid, which gives rise to the formation of chloride of calcium, and 
acid phosphate of calcium, CaH,(PO,),. The bone cartilage, remaining undissolved 
by the acid, is used for preparing gelatin. The solution is evaporated in pans until 
its sp. gr. is about 1-4, and then run off to cool, when the acid phosphate crystal- 
lizes. This salt, having been separated from the mother-liquor by being pressed 
between cloths and dried, appears as a white gritty powder with a pearly lustre. The 
dry salt, warmed, and mixed with a fourth of its weight of charcoal, is distilled from 
clay cylinders, like gas retorts. Every five cylinders open into one receiver, shaped 
like a muffle, and contained in a channel through which water flows. The residual 
bone-phosphate of calcium, in the cylinders, is incinerated upon iron plates to burn 
away the charcoal, and is thus saved to prepare fresh acid phosphate. By this pro- 
cess 100 lbs. of fresh bones yield from 6 to 7 Ibs. of phosphorus, and from 10 to 20 
of gelatin; while the process usually pursued gives only 4 or 5 Ibs. of phosphorus. 
(P. J. Tr., Sept. 1856, p. 175.) 

Properties. Phosphorus is a semi-transparent solid, without taste, but-possessing 
an alliaceous smell. When perfectly pure it is colorless; but as usually prepared 
it is yellowish or reddish yellow. It is flexible, and when cut exhibits a waxy lustre. 
It is said by M. Boettger to be easily pulverizable by agitation with a solution of 
urea. (Journ. de Pharm., Juin, 1863, p.488.) “Tt melts at 44° C. (111-2° ¥.), 
and has the sp. gr. 1:83 at 10° C. (50° F.). It is insoluble in water, soluble in 350 
parts of absolute alcohol at 15° C. (59° F.), in 240 parts of boiling absolute alco- 
hol, in 80 parts of absolute ether, in about fifty parts of any fatty oil,* and very 
abundantly soluble in disulphide of carbon, the latter yielding a solution which must 
be handled with the greatest care to prevent danger from fire. When exposed to 
the air it emits white fumes, which are luminous in the dark, and have an odor 
somewhat resembling that of garlic. On longer exposure to air it takes fire spon- 
taneously. If 3 Gm. of Phosphorus are digested with 24 Gm. of nitric acid and 
18 Gm. of distilled water until it is completely dissolved, the solution evaporated 


* According to M. A. Vogel, bisulphide of carbon is capable of dissolving eighteen times its weight 
of phosphorus without losing its fluidity. 
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until no more nitrous vapors are given off, then diluted with distilled water, so as to 
weigh about 36 Gm., and hydrosulphuric acid gas be passed through the larger 
portion of the liquid, heated for half an hour to about 70° C. (158° F-.), and after- 
ward until the liquid cools, there should not appear more than a trifling quantity of 
a lemon-yellow precipitate after the lapse of twenty-four hours (limit of arsenic). 
On adding test-solution of chloride of barium to the remainder of the liquid, not 
more than a slight opalescence should make its appearance (limit of sulphur).” U.S. 
Its pulverization may be readily effected by melting it in hot water, and agitating 
until it is thoroughly cooled; and the powder is obtained finer in saline solutions 
than in pure water. (Blondlot, Journ. de Pharm. et de Chim., 4e sér., i. 72, 
1865.) It takes fire at 837°7° C. (100° F.), melts at 42:2° C. (108° F-.), and boils 
at 287-7° C. (550° F.), air being excluded. During its combustion it combines 
with the oxygen of the air, and forms phosphoric oxide. On account of its great 
inflammability, it must be kept under water. When exposed to the air it undergoes 
a slow combustion, emitting white vapors, which are luminous in the dark. It 
sometimes contains arsenic, and, therefore, when used in forming medicinal prepara- 
tions, should be tested for that metal. Dr. C. J. Rademaker obtained out of 100 
parts of phosphorus about one part of arsenic. (A. J. P., Nov. 1870.) It also 
occasionally contains antimony and sulphur. The latter impurity renders it brittle. 

When phosphorus is kept in ordinary water it becomes covered with a whitish 
layer, of the nature of which there are different opinions, it being considered by some 
a hydrate of phosphorus, by others as an allotropic condition of that element, and 
by others again as partially crystallized; but all these opinions have apparently been 
disproved by M. Ernest Baudrimont, who seems to have demonstrated that white 
phosphorus is entirely identical with that principle in its ordinary state, and results 
from a kind of erosion of the surface, owing to partial oxidation by the free oxygen 
held in solution by the water. The change never takes place in water entirely de- 
prived of air; and the water when it has taken place holds phosphorous acid in solu- 
tion. (Journ. de Pharm. et de Chim., 4e sér., iii. 17, 1866.) 

Prof. Schroetter, of Vienna, discovered an allotropic form of phosphorus, which 
he called red or amorphous phosphorus. It is formed when ordinary phosphorus 
is kept long at a temperature between 215° C. (419° F.) and 250° ©. (482° F.), 
in atmospheres which have no action on it, or in closed glass tubes. Red phosphorus 
is much more indifferent than the ordinary substance, and is denser, its sp. gr. being 
211. It is much less easily acted on by the air than ordinary phosphorus, and is 
insoluble in bisulphide of carbon, alcohol, and ether, in which ordinary phosphorus 
is soluble. Solidified from the fused state, it is brittle, and breaks with a conchoidal 
fracture. Its hardness is considerable. Obtained by distillation in a non-acting gas, 
it is mixed with ordinary phosphorus, from which it may be freed by bisulphide of 
carbon, which dissolves the ordinary variety, and leaves the allotropic as a deep red 
amorphous powder. It may also be purified by shaking it with a solution of chloride 
of calcium, of a density intermediate between that of red and ordinary phosphorus, 
and with a little bisulphide of carbon. The red variety will sink to the bottom, and 
the ordinary float on top of the solution, dissolved in the bisulphide. (2. Nickles.) 
Red phosphorus when pure is not poisonous. This has been proved beyond a doubt 
by the experiments of MM. Reynal and Lassaigne, and of MM. L. Orfila and Rigaut. 
Tt is applicable to the manufacture of lucifer matches, and forms a much safer ma- 
terial than ordinary phosphorus. It does not take fire by friction at common tem- 
peratures, and, therefore, may be transported with the greatest safety. It has been 
said to be unchangeable in the air; but this is not exactly true, as proved by an 
observation of Mr. T. B. Groves, who, having set aside some red phosphorus in a 
bottle that was not air-tight, observed for a year or more no visible change, but 
found at length that it had become decidedly altered, and ascertained that oxidation 
had taken place, with the result of forming a large- quantity of phosphoric and 
phosphorous acids, in the proportion of 5 mols. of the former to 2 of the latter. 
(P. J. Tr., June, 1865, p. 621.) Besides the white and red forms of phosphorus, 
there is another, called the black, first noticed by Thenard, and recently investigated 
by M. Blondlot, who finds that it is pure phosphorus, and its production owing to 
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some modification in the mode of cooling, when it has been in the liquid state. 
(Journ. de Pharm. et de Chim., 4e sér., 1. 407, 1865.) 

Still another modification of phosphorus has recently been made known by M. 
Hittorf, who obtained it by heating red phosphorus and lead together in a close 
vessel. The lead on melting dissolved the phosphorus, and on cooling deposited it 
in the state of crystals, resembling the crystals of arsenic. In this form, phosphorus 
is a conductor of electricity ; and its sp. gr. at 16°6° C. (62° F.) is 2°34. M. Hittorf 
distinguishes it by the name of metallic phosphorus, and ranks it in the same cate- 
gory with red phosphorus, the latter differing simply in being amorphous. (Chem. 
News, March 23, 1866, p. 133.) M. Blondlot has succeeded in crystallizing common 
phosphorus by means of sublimation, operating in an atmosphere of nitrogen. 
(Journ. de Pharm. et de Chim., 4e sér., iv. 321.)* 

Phosphorus forms with oxygen three oxides: phosphoric, P,O., phosphorous, 
P,O,, and hypophosphorous, P,O, although the existence of the latter is somewhat 
dubious. Corresponding to the first of these are three acids, known as orthophos- 
phoric (tribasic phosphoric), H,PQ,, pyrophosphoric, H,P,O,, and metaphosphoric, 
HPO,. The first of these is formed by dissolving P,Q, in boiling water, or by the 
action of nitric acid upon phosphorus itself; the second by the heating of the tri-basic 
phosphoric acid to 213° ©, (415°4° F.) ; and the third by the ignition of the tribasic 
variety, or by dissolving P,O, in cold water. To the second oxide corresponds phos- 
phorous acid, H,PO,, although it cannot be formed directly from the oxide. This is 
a dibasic acid, containing one hydrogen atom not replaceable by metal. To the third 
oxide corresponds hypophosphorous acid, H,PO,. This acid is not capable either 
of being derived directly from the oxide. It is monobasic, containing two hydrogen 
atoms not replaceable by metal. 

Medical Properties. Phosphorus, when given in small doses, is believed by 
some to act as a general stimulant. With more probability it is believed by most 
neurologists to act as a nutritive stimulant to the nervous system. Its usefulness 
in sexual exhaustion, in failure of the mental powers from similar causes, and in- 
deed in all forms of exhaustion of the nerve-centres, when no organic lesion has 
occurred, seems unquestionable; and it may even be used, with hope of advantage, 
in cerebral softening. It is sometimes of service in neuralgia, and has been em- 
ployed, with asserted advantage, in mania, melancholia, and in chronic eczema, 
psoriasis, and other affections of the skin. When taken in large doses it isa deadly 
poison. The symptoms usually do not manifest themselves until some hours after 
the ingestion of the phosphorus. General malaise now becomes very pronounced, 
and is soon accompanied by nausea, abdominal pain, and vomiting of food, mucus, 
and bile. On the second and third day the vomiting is apt to cease, but the ab-. 
dominal tenderness remains, and there is some fever. Jaundice also sets in, both 
the conjunctiva and the urine betraying its onset. The yellow color rapidly involves 
the whole surface. arly in the poisoning there is often great anxiety, restlessness, 
headache, and giddiness, but now delirium appears, wild, erotic, or low and mut- 
tering. Severe vomiting of a coffee-ground liquid, free from bile and similar to 
the black vomit of yellow fever, is now present; the urine is scanty and albu- 
minous, often with tyrosine and leucine in it, or it may finally be suppressed. 
The temperature falls markedly, and the patient sinks into a coma which ends in 
death. After death a peculiar fatty degeneration is found affecting almost all the soft 
tissues. The parts which suffer first are the liver, the gastro-intestinal mucous mem- 


* Liquid Phosphorus. A claim has been advanced, by Prof. E. J. Houston, to the discovery 
of another allotropie form of phosphorus characterized by being in the liquid state. Pure phos- 
phorus was boiled repeatedly in strong solution of hydrate of potassa, water being occasionally 
added to supply that lost by evaporation, and care taken cautiously to stir the liquid during the 
process, After five or ten minutes, the melted phosphorus is washed by a stream of pure water 
replacing the alkaline solution, and removing all the hypophosphites as well as liquid and gaseous 
hydrides of phosphorus that might have been formed. The liquid phosphorus is now in what 
is believed to be a hitherto unnoticed allotropic modification. Its peculiarity is that of retaining 
the liquid form indefinitely at temperatures very considerably below the melting point of ordinary 
phosphorus, A small portion in a test tube solidified at 3°3° ©, (38° F.). Another peculiarity is 
that it is not oxidized on exposure to the air, and consequently does not shine in the dark. (ATFs 
March, 1874, p. 112; from the Journ. of the Franklin Institute.) 
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brane, and the kidneys. Very often the heart-muscle is also disorganized. The 
liver is always yellow, its cells engorged with fat globules. At first it undergoes 
decided enlargement, but if the patient lives long enough it atrophies. Both in its 
symptoms and in its lesions phosphorus poisoning so closely resembles acute atrophy 
of the liver that only by detecting it in the matters vomited, in the excretions, or in 
the tissues of the body, can a positive diagnosis be made. M. Poulet (Gaz. Méd. de 
Paris, Aug. 1872) states that hypophosphorous acid can be detected in the urine 
by heating the latter with nitric acid to dryness; if the acid be present, as the latter 
condition is approached there is a sudden outburst of flame. 

HK. Mitscherlich gives the following as a delicate test for phosphorus. The sus- 
pected substance is distilled with sulphuric acid and water from a flask, by means 
of a tube bent twice at right angles, into a vertical cooling tube, passing through 
the bottom of a wide glass cylinder filled with water, which is constantly kept cold 
by passing cold water in at the bottom, while the warm water escapes at the top. 
Under the cooling tube is placed a vessel to receive the distillate. If phosphorus 
be present, its vapor, mixed with steam, distils over, and gives rise to a distinct 
luminous appearance, visible in the dark, at the point where it enters the cold part 
of the cooling tube. The presence of alcohol and ether prevents the occurrence of 
the luminous appearance until they have distilled over. Oil of turpentine has the 
same effect permanently, but is not likely to be present in medico-legal cases. (Am. 
Journ. of Med. Sci., July, 1856, p. 280; from the Lancet.) This test acts equally 
_ well in the presence of fatty matters, as has been shown by M. de Vrij. Roussin 
finds that the presence of free butyric acid prevents the luminous appearance of 
the phosphorus. After neutralization with potassium carbonate, however, it can 
be seen. (Sonnenschein, Gericht. Chem., 1881, p. 27.) L. Hofmann gives the 
following method of detectiny phosphorus in the viscera in cases of poisoning. 
The viscera, mixed with water «nd a little sulphuric acid, are distilled until two 
drachms of liquid are obtained; to this a few drops of sulphide of ammonium 
(ammonium sulphydrate) are to be added, and the liquid is to be evaporated to 
dryness in a porcelain dish. If phosphorus be present, in the minutest quantity, a 
drop of solution of ferric chloride will produce a deep violet and brownish, though 
evanescent, color. (Chem. News, Feb. 3, 1865, p. 53.) In addition to Mitscher- 
lich’s test, Dusart’s is also used. This consists in passing pure hydrogen gas, 
evolved in a separate vessel, through the solution supposed to contain phosphorus, 
which solution has been previously warmed to about 50° C. The gas then is allowed 
to issue from a fine jet and is lighted. If phosphorus be present, the flame shows a 
green color in the centre. 

The treatment of phosphorus poisoning consists simply in administering the an- 
tidotes as soon as possible. Oil of turpentine was originally proposed by Andant. 
After much discussion, it has been finally determined that whilst the pure oil has 
no effect upon phosphorus, the acid French oil of European commerce forms with 
it a crystalline, spermaceti-like mass. This is soluble in ether, alcohol, and alkaline 
solutions, and has received the name of turpentine-phosphoric acid. It is said to 
be eliminated by the kidneys unchanged, and to exert no deleterious influence. 
Kohler asserts that when German oil has not been rectified for some time, it acts 
upon phosphorus. He believes that the oil acts partly by oxidizing the poison, and 
partly by converting it into the harmless turpentine-phosphoric acid. One part 
of the oil must be given for 0-01 part of the phosphorus. The ordinary American 
oil of turpentine, as well as the Canada Balsam, appears to be of no antidotal value 
in phosphorus poisoning. 

As was pointed out by MM. Eulenberg and Guttmann, phosphorus in a solution 
of a soluble salt of copper becomes immediately black, owing to the formation of a 
phosphide of the metal. Prof. Bamberger asserts that, whilst this change is very 
rapid, that induced by turpentine is a slow one, and, from an elaborate series of 
experiments upon animals, he concludes that copper is much the more valuable and 
- certain antidote. In human poisoning, then, sulphate of copper should be given in 
dilute solution, three grains (0-20 Gm.) every five minutes until vomiting is induced. 
After this, if the French oil be accessible, it may be given freely in emulsion. 
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Otherwise, sulphate of copper, with opium. to restrain the emesis, should be ad- 
ministered in such doses as the stomach will retain. Sulphate or citrate of mag- 
nesium should be used as a quickly-acting purge, and symptoms as they arise should 
be judiciously treated. 

From experiments on dogs poisoned by phosphorus, MM. L. Orfila and Rigaut 
have shown that putrefaction is remarkably retarded. In a case of chronic poison- 
ing from the copious inhalation of phosphorus vapor, the principal results were a 
gradual decay of the sexual function, and paralysis, terminating in death at the end 
of three years. Partial or general paralysis is a not uncommon result. (Lancet, 
July 7, 1866, p. 23.) 

The dose of phosphorus is the zi5th to the 7.th of a grain (0-0006 to 0:0008 
Gm.). Much larger doses than these have been given, but have in various cases 
produced unpleasant symptoms. The usual form for exhibiting phosphorus is in 
oily solution. The officinal oleum phosphoratum is an excellent preparation, which 
should be administered in aromatized emulsion. The taste of camphor covers that 
of phosphorus very effectively. M. Tavignot gives pills made from an oleaginous 
solution of phosphorus. One and a half grains are dissolved, by means of a water- 
bath, in two drachms of almond oil; the solution is made into a pill mass by mixing 
it with two drachms of almond oil soap and a sufficient quantity of an inert powder ; 
and the mass is divided into 100 pills. From two to four of the pills may be taken 
daily. (Journ. de Pharm., Aotit, 1863, p. 137.) Great caution is necessary in the 
exhibition of phosphorus, and its effects should be closely watched. It ought never 
to be given in substance.* 

Off. Prep. Acidum Phosphoricum, U.S.; Oleum Phosphoratum, U.S., Br.; 
Pilulze Phosphori, U.S. 


PHYSOSTIGMA. U.S. Physostigma. [Calabar Bean. ] 
(PHY-SO-STIG/MA.) 


“The seed of Physostigma venenosum. Balfour. (Wat. Ord. Leguminosz, Pa- 
pilionaceze.)’”” U.S. “ The seed of Physostigma venenosum (Balfour, Trans. Royal 
Soc. Edinb., vol. xxii. p. 305), Western Africa.” Br. 

Physostigmatis Faba, Br.; Calabar Bean; Faba Calabarica, P.G.; Féve de Calabar, Fr.; 
Kalabarbohne, G 

Gen. Ch. Inflorescence axillary; on pendulous multifloral racemes; rachis of 
each raceme zigzag. Calyx campanulate, four-cleft at apex, the upper division 
notched, its segments ciliated. Corolla papilionaceous, curved in a crescentic 
manner. Stamens ten, diadelphous. Pistil more than one. Stigma blunt, covered 
by a ventricular hood, extending along the upper part of the convexity of the style. 
Legume dark brown and straight, elliptico-oblong, with an apicular curved point, 

-and outer and inner integuments easily separable. Seeds two or three, separated 
by a woolly substance [half surrounded by a deeply-grooved hilum]. Balfour. 

Physostigma venenosum. Balfour, Trans. Roy. Soc. Edinb., xxii. 305; Ed. Med. 
Journ., July, 1863, p. 34; B.& T. 80. This is a climbing plant, with a ligneous 
stem, mounting on trees and shrubs, and frequenting especially the banks of streams, 


* J. Ashburton Thompson’s Solution of Phosphorus. Take of phosphorus, one grain (0-065 Gm.); 
absolute alcohol, five fluidrachms (18°4 C.c.). Dissolve the former in the latter by gentle heat, and 
add to it a previously warmed mixture of one and a half fluidounces (442 C.¢.) of glycerin, two 
fluidrachms (7°4 C.c.) of alcohol, and forty minims (2°5 C.c.) of spiritus menthe piperite. One 
fluidrachm (3°75 C.c.) of this solution contains ~; grain (0-002 Gm.) of phosphorus. 

Tinctura Phosphori (Bellevue Hospital). Take of clean, transparent phosphorus, thirty-two 
grains (2°07 Gm.); absolute alcohol, forty-six fluidounces (1360 C.c.). Digest the phosphorus in 
the alcohol on a water-bath in a flask provided with a reflux condenser, until solution has taken 
place. Allow the solution to cool, and add to it one fluidounce (29°5 O.c.) of essence of vanilla, 
and three fluidrachms (11 C.c.) of oil of orange. Finally, make up the bulk with absolute alcohol 
to forty-eight fluidounces (1416 C.c.). Twelve fluidrachms (44:2 C.c.) of this solution contain one 
grain (0°065 Gm.) of phosphorus. (V. #., April, 1876.) 

Phosphorus Paste, for the destruction of vermin, is made as follows, Triturate six parts of phos- 
phorus and one part of sulphur with six parts of water, until they liquefy. Then mix in two 
parts of flour of mustard, eight parts of sugar, and twelve parts of rye flour, with the aid of ten 
additional parts of water, and stir the whole so as to form a soft paste, which must be kept in pots 
closely stopped. (A. J. P., 1855, p. 473.) 
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into which it often drops its fruit when ripe; and it is said that the people of Cal- 
abar derive their supply principally from the borders of the streams down which 
the fruits are carried. The root is spreading, with numerous fibrils, often having 
attached to them small succulent tubers. The flowers are in axillary, multiflorous, 
pendulous racemes. The corolla is papilionaceous, of a pale pink color, with a pur- 
plish tinge. The legume when ripe is about seven inches long, and contains two or 
three seeds. It ripens at all seasons, but is most abundant during the rainy season 
from June to September. The seeds are the part used. The plant is the only known 
species. It has been introduced into India and Brazil, and is said to flourish in’ the 
latter country. 

It has been long known that certain poisonous substances were used as an ordeal, 
to determine the guilt or innocence of accused individuals, among the negroes of 
Western Africa. One of these, called the ordeal bean of Calabar, from the region 
where it is used, was brought to the notice of the scientific public by Dr. Daniell, 
in a paper read before the Ethnological Society of Edinburgh in 1846. Consider- 
able attention was attracted to the subject; and specimens of the bean were ob- 
tained by Dr. Christison from the Gold Coast. These were planted in the Botanical 
Garden at Edinburgh, and produced a perennial creeper. In the year 1859, speci- 
mens of the plant were sent from Calabar, which came under the observation of 
Dr. Balfour, of Edinburgh, who was thus enabled to ascertain its botanical character. 

Properties. The seed is about the size of a large horse-bean, being somewhat 
more than an inch in length by three-fourths of an inch in breadth, with a very 
firm, hard, brittle, shining integument of a brownish red, pale chocolate, or ash-gray 
color. The shape is irregularly kidney-form, with a longer convex and a shorter 
concave edge, two flat sides, and a furrow running longitudinally along its convex 
margin and ending in an aperture near one of the extremities of the seed. Within 
the shell is a kernel consisting of two cotyledons, weighing on an average about 46 
grains, hard, white, and pulverizable, of a taste like that of the ordinary edible legu- 
minous seeds, without bitterness, acrimony, or aromatic flavor. “ Testa granular, 
chocolate-brown, with a broad, black groove extending over the entire length of the 
convex edge; embryo with a short, curved radicle, and two large, white, concavo- 
convex cotyledons; inodorous; taste bean-like. On moistening the embryo with 
solution of potassa, it becomes pale yellow.” U.S. The bean yields its virtues to 
alcohol, and imperfectly to water. he shell constitutes, according to Dr. Kdwards, 
30 per cent., the kernel 70 per cent., of the bean. Jobst and Hesse (Journ. de 
Pharm., Mars, 1864, p. 277) first isolated an active principle, which they found 
exclusively in the cotyledons. They obtained it by exhausting an alcoholic extract 
of the seeds with water, adding magnesia to neutralization, which is indicated by the 
liquid becoming brown, then concentrating, and treating with ether. The ethereal 
solution was shaken with a little weak sulphuric acid. The liquid separated into 
two layers; the upper, ethereal, containing no alkaloid, and the lower, a solution of 
the sulphate in water. The latter was separated, treated with magnesia, and after- 
wards with ether, which yielded the alkaloid on evaporation. The substance thus 
obtained they proposed to name physostigmine. It was brown, amorphous, soluble 
in ammonia, soda, ether, benzol, and alcohol, and less so in cold water. In 1867, 
Hesse (Ann. der Chem. Pharm., 141, 82) obtained the same alkaloid in a still purer 
state, perfectly colorless and tasteless, fusing at 45° C. (113° F.), and decomposing 
at 100° C. (212° F.) with red coloration. He gives it the formula C,,H,,N,0,. 

In 1865, Vée and Leven ( Comptes-Rendus, 60, 1194) obtained, by treating the 
seeds in nearly the same manner, an alkaloid to which they gave the name eserie, 
which formed colorless tabular crystals of a bitter taste, melting at 90° C. (194° F-.), 
readily soluble in ether, alcohol, or chloroform, but sparingly soluble in water. The 
identity of this principle with the purified physostigmine of Hesse is assumed by some 
writers, but is not certainly established. The solution of eserine acts quickly on the 
pupil, and a drop of asolution containing only 1 part in 1000, placed within the eye- 
lids, causes great and lasting contraction. Of this alkaloid 1-5 milligrammes (023 
er.), injected under the skin of a guinea-pig, produced palsy of the hind legs in five 
minutes, and death in half an hour, with dilatation of the pupil at the moment of 
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death. It is said to be capable of destroying life by absorption from the conjunctiva. 
A peculiarity of the alkaloid is that an aqueous solution of it, or of one of its salts, 
exposed to the air in the presence of potassa, soda, or lime, becomes red, owing to 
the absorption of oxygen. The coloring matter is taken up by chloroform. The 
color is not permanent, but gradually changes to yellow, green, or blue. This test 
will detect less than the hundred-thousandth part of the alkaloid. The same prop- 
erty is possessed by the alcoholic extract of the bean.* 

Harnock and Witkowski in 1876 obtained still another alkaloid, which they 
named calabarine. It is nearly insoluble in ether, and differs in physiological 
character from physostigmine. 

Hesse obtained also a neutral principle, phytosterin, by exhausting the cotyledons 
with petroleum ether. It is closely allied to cholesterin, but its chloroform solution 
is devoid of rotatory power. Its formula is C,,H,,0 + H,0O, and its melting point 
is 133° C. (271:4 F.). 

Calabar bean has been used from time immemorial by the natives of Africa as an 
ordeal, and, when given by their head men, usually proves fatal to the accused, un- 
less free vomiting occurs. A draught containing 19 seeds pounded and infused in 
water is said to have killed a man in an hour. In the experiments of Dr. Fraser, 
it was found that the integuments of the seeds, as well as the shell, are distinctly 
purgative. It is probable that in the fresh bean they are also emetic, and that the 
priests or chiefs who administer the ordeal take advantage of this in regulating the 
effects of the poison to suit their own purposes ; sometimes, however, even the pure 
alkaloid vomits. (Gubler.) The effects of the bean upon the lower animals have 
been laboriously studied, first by Prof. Fraser, of Edinburgh, and since by numerous 
investigators. ‘The most pronounced symptom is a general progressive failure of 
muscular power, which affects all portions of the body, and increases until the ani- 
mal dies of paralytic asphyxia. Along with this symptom occur muscular tremors, 
diminished reflex action and contraction of the pupil, and some cardiac disturbance. 
Neither consciousness nor sensibility is affected until death approaches. The 
symptoms caused by the drug in man are similar to those just described. Dr. 
Christison took about 12 grains of the kernel, which in fifteen minutes produced 
giddiness and a feeling of torpidity, followed by great weakness and faintness, pale- 
ness of the surface, extreme weakness and irregularity of the pulse, and indisposition 
or inability to make voluntary muscular effort. There was no pain or other uneasi- 
ness, except the feeling of prostration and some nausea, and the intellect was normal. 
In two hours after the poison was swallowed, drowsiness occurred, but no stupor. 
Dr. Fraser experienced from smaller doses effects of a similar character, with tem- 
porary dimness of vision. The heart appears to be somewhat variously affected, 
sometimes acting irregularly or tumultuously, and sometimes less frequently. A 
peculiar epigastric sensation is generally experienced as the first symptom, about 
five minutes after the taking of the medicine, gradually increasing, and becoming at 
length almost painful. This continues at intervals for a considerable time, is after 
a little while attended with dyspnoea, and then dizziness and feebleness of the ex- 
tremities are experienced. Seventy cases of children are related, who ate more ov 


* A sulphate of physostigmine or eserine is obtained by M. A. Petit in the following manner. A 
hydro-alcoholic extract of the bean is dissolved in four parts of distilled water, and the solution 
filtered. To the solution is added one gramme of bicarbonate of potassium for every 20 grammes 
of extract, and the mixture is shaken with ether in excess. The ether, which takes up nearly all 
the alkaloid, is, after a few minutes’ repose, separated. A little distilled water is then added, and 
afterwards sulphuric acid drop by drop; the liquid being shaken after each drop, and tested with 
litmus paper till’exactly neutral. After standing, the aqueous solution is separated from the ether, 
which now contains none of the alkaloid. This ether is then employed as before, and the opera- 
tion repeated three or four times, so as completely to exhaust the original solution, and the liquid 
obtained each time is added to the last watery solution. This contains the sulphate of physostig- 
mine nearly pure. To purify this, it should be passed through the same process as the original 
solution of the extract. The resulting solution may be evaporated to crystallization if desired; 
but usually the evaporation is carried only so far as to get rid of all the ether present. If enough 
water be added to the solution to make as many grammes as there were drops of sulphuric acid 
(H2S04), employed, each gramme will represent one centigramme (*1543 gr.) of the alkaloid. Ofa 
collyrium made of one part of this to nine parts of water, a drop or two will be sufficient to act 
promptly on the pupil. (NV. 2., April, 1872, p. 380.) 
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less of some beans on their arrival from Africa at the wharves of Liverpool, in all of 
whom vomiting was brought on either by the poison itself, cr by emetics adminis- 
tered, except in a single case; and that case was the only one that proved fatal. 
The nausea and vomiting came on in about 30 minutes; the nervous symptoms, as 
trembling, dizziness, and loss of muscular power, in less than an hour. In the fatal 
case four kernels had been eaten. 

The results of experiments upon the lower animals prove that the palsy and loss 
of reflex activity caused by Calabar bean are due to a depressant action upon the 
motor tract of the spinal cord; the brain, sensory tract of the cord, and the nérve- 
trunks not being affected by the poison. The muscular twitchings are the result 
of a direct influence upon the muscles themselves, although the poison acts much 
more powerfully upon the spinal centres than upon the heart; the latter viscus does 
not escape its influence. By small doses the force of the individual cardiac beats is 
greatly increased, although their frequency is diminished and the arterial pressure 
rises. After large doses there is cardiac depression, with lower arterial pressure. 
The mode of death in the fatal case spoken of before would seem to indicate that, 
in man at least, this cardiac depression may be very serious, Upon intestinal peri- 
stalsis, and probably also in bronchial movements, the bean acts as upon the heart, 
in small doses increasing, in large doses paralyzing, functional activity. 

When a preparation of Calabar bean is applied locally to the eye, it causes myosis, 
and also, according to Dr. T. A. Robertson (Hd. Med. Journ., March, 1863), con- 
traction of the ciliary muscle and disturbance of accommodation, by virtue of which 
distant objects become indistinct, seem nearer, and are apparently magnified, the eye 
being far-sighted. These effects, even when they result from the drug taken internally, 
are evidently produced by a direct action of the alkaloid upon the eye, and are 
probably the result of a paralysis of the peripheral sympathetic fibres, though it 
may be that at the same time the oculo-motor nerve terminations are stimulated. 

Therapeutic Use. From its extraordinary sedative influence on the spine, Cala- 
bar bean would seem to be indicated in all cases of abnormal excitement or irritation 
of the spinal marrow, especially in tetanus and the poisonous effects of strychnine. 
Facts have not yet been sufficiently accumulated to justify a positive statement as 
to its therapeutic virtues. Yet reports are somewhat favorable as to its powers in 
tetanus. The effect of the drug upon intestinal peristalsis has led to its use in 
“phantom tumor” of the abdomen, constipation, and other affections of the bowels 
dependent upon muscular atony. It has also been employed with great asserted 
advantage in chronic bronchitis. 

In poisoning by Calabar bean, the stomach should at once be emptied and thor 
oughly washed out. In 1864, Dr. Kleinwichter employed atropine in a case with 
success, and by the researches of Bourneville, and especially of Fraser, the antag- 
onism between the two poisons has since been thoroughly established: in severe 
poisoning by physostigma, atropine should be administered hypodermically, in doses 
of from one-sixtieth to one-fortieth of a grain (0-001 to 0:0015 Gm.), repeated at 
intervals according to the exigencies of the case. 

The bean may be used in the form of tincture or alcoholic extract. The dose of 
the kernel would be two or three grains (0:13-0:20 Gm.) to begin with, and in- 
creased if necessary. But it is seldom used in this way. A tincture may be made 
with alcohol, of which five minims shall represent three grains of the bean, and a tine- 
ture of this strength is recommended by Dr. Fraser. (See Zinctwra Physostigmatis. ) 
The same writer obtained about 4 per cent. of extract by exhausting the kernel with 
alcohol. The dose, therefore, of alcoholic extract should not exceed one twenty- 
fourth of that of the kernel, or about one-eighth of a grain (0-008 Gm.). In tetanus, 
Dr. Fraser recommends the alcoholic extract, either in pill or dissolved in diluted 
alcohol, in the proportion of 32 grains to the fluidounce. He advises that the 
treatment should be commenced by subcutaneous injection with one-third of a 
grain (0-02 Gm.), repeated every two hours, until the system is decidedly affected, 
and then to administer the remedy in three times the dose by the mouth. (Am. 
Journ. of Med. Sci., Oct. 1868, p. 563.) An alcoholic extract is officinal, of which 
the dose is from one-sixteenth to one-sixth of a grain (0:004—0:01 Gm.), | 


1100 Physostigmine Salicylas.—Phytolacce Radia. PART I. 


For application to the eye, Dr. Robertson employed an alcoholic extract mixed 
with water so as to make liquid preparations of different strengths, one minim 
representing half a grain, two grains, or four grains. He found these to begin to 
affect the power of accommodation in ten minutes, and to produce the full effect in 
20 or 30 minutes. They were also wholly unirritating to the eye. They did not, 
however, keep well. It would seem best to keep the extract perfectly dry, and mix 
it with a little water when wanted. This extract dissolves freely in glycerin; and 
a solution of two and a half grains in 100 minims of that liquid perfectly pure has 
been found to answer in practice. (P. J. Tr., July, 1863, p. 26.) Another method 
of application is to impregnate paper by immersing it three or four times in a con- 
centrated tincture of the bean, allowing it to dry after each immersion, and placing 
within the lower lid a piece of the paper thus prepared, about one-eighth of an inch 
square. Discs of gelatine containing definite quantities of the extract are some- 
times used by oculists. 


Of. Prep. Eixtractum Physostigmatis, U..S.; Tinctura Physostigmatis, U. S. 
PHYSOSTIGMIN ZH SALICYLAS. U.S. Salicylate of Physostigmine. 


(PHY-S0-STIG-MI/NA SAL-I-CY’/LAS.) 

C15 Ha N3 O2 C7 He O33 413. C30 Hai N3 Og. Cis He 06; 418. 

“The salicylate of an alkaloid prepared from Physostigma. It should be kept 
in small, dark amber-colored, well-stopped vials, in a dark place.” U.S. 

This is a new officinal salt; it has been introduced into the Pharmacopeeia in 
preference to the sulphate of the alkaloid (see page 1098) on account of its greater 
stability. Owing to the greater molecular weight of salicylic acid, the salicylate can- 
not be as effective as the sulphate in equal quantities, nor is it as soluble in water. 

Properties. It is officinally described as in “ colorless, shining, acicuar, or short, 
columnar crystals, gradually turning reddish when long exposed to air and light, 
odorless, having a bitter taste, and a neutral reaction. Soluble in 130 parts of 
water and in 12 parts of alcohol at 15° C. (59° F.) ; in 30 parts of boiling water, 
and very soluble in boiling alcohol. When heated on platinum foil, the salt is com- 
pletely dissipated. The aqueous or alcoholic solution of the salt, when exposed to 
light for a short time, turns reddish. On adding bicarbonate of sodium to the 
aqueous solution, shaking with ether and evaporating the ethereal solution, an 
amorphous residue is obtained, having an alkaline reaction, and assuming, when 
dissolved for some time in water, a reddish color, which disappears on the addition 
of sulphurous acid, but returns again as the latter evaporates. On concentrating 
the aqueous solution which has been shaken with ether, to a small bulk, and super- 
saturating with sulphuric acid, a bulky, white precipitate is obtained which re- 
sponds to the reactions of salicylic acid. (See Acidum Salicylicum.)” U.S. 

Medical Properties. This salt has the medical properties of its base; but we have 
never known of its administration, and the dose is very uncertain. For use in the 
eyes, a solution of one or two grains to the fluidounce would probably be of suitable 
strength; whilst the tentative internal dose should not exceed one-eightieth of a grain. 


PHYTOLACCA BACCA. U.S. Phytolacca Berry. [Poke Berry.] 
(PHY-TOQ-LAC’CH BAC!CA—fi-to-lik's8.) 
“The fruit of Phytolacca decandra. Linné. (Nat. Ord. Phytolaccacer.)” U.S. 


Raisin d’Amérique, /’r.; Amerikanische Kermesbeere, G, 


PHYTOLACCE RADIX. U.S. Phytolacca Root. [Poke Root.] 
(PHY-TQ'/LAC'/QH RA'DIX.) 

“The root of Phytolacca decandra. Linné. (Nat. Ord. Phytolaccaces.)” U.S. 

Racine de Phytolaque, Fr.; Kermesbeerenwurzel, @. 

Gen. Ch. Calyx none. Petals five, calycine. Berry superior, ten-celled, ten- 
seeded. Willd. 

Phytolacca decandra. Willd. Sp. Plant. ii. 822 ; Bigelow, Am. Med. Bot. i. 39; 
Barton, Med. Bot. ii. 213. This is an indigenous plant, with a large perennial root, 
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often five or six inches in diameter, divided into two or three principal branches, 
soft, fleshy, fibrous, whitish within, and covered with a brownish cuticle. The stems, 
which are annual, frequently grow to the height of six or eight feet, and divide into 
numerous spreading branches. They are round, very smooth, green when young, 
but purple after the berries have ripened. The leaves are scattered, ovate-oblong, 
entire, pointed, smooth, ribbed beneath, and on short footstalks. The flowers are 
numerous, small, and in long racemes, which are sometimes erect, sometimes droop- 
ing. The corolla consists of five ovate, concave, whitish petals, folding inwards. 
The germ is green. There are ten stamens, and the same number of pistils. ‘The 
raceme of flowers becomes a cluster of dark purple, almost black, shining berries, 
flattened above and below, and divided into ten cells, each containing one seed. 

The poke is abundant in all parts of the United States, flourishing along fences, 
by the borders of woods, and especially in newly cleared and uncultivated fields. 
The muck thrown up from the ditches of swamps is peculiarly favorable to it; and 
a bed of muck may almost always be recognized by the luxuriant growth of poke 
with which it covers itself. It also grows spontaneously in the north of Africa and 
the south of Europe, where, however, it is supposed to have been introduced from 
America. Its flowers begin to appear in July, and the fruit ripens in autumn. The 
magnitude of the poke-weed, its large rich leaves, and its beautiful clusters of purple 
berries, often mingled upon the same branch with the green unripe fruit, and the 
flowers still in bloom, render it one of the most striking of our native plants. The 
young shoots are much used as food early in the spring, boiled in the manner of 
spinage. The ashes of the stems and leaves contain a very large proportion of potassa, 
yielding, according to Braconnot, not less than 42 per cent. of the pure caustic alkali. 
In the plant the potassa is neutralized by an acid closely resembling the malic, though 
differing from it in some respects. The leaves, berries, and root are used, but the 
two latter only are mentioned in the Pharmacopeia. The root is most active. It 
should be dug up late in November, cut into thin transverse slices, and dried with 
a moderate heat. As its virtues are diminished by keeping, a new supply should 
be procured every year. The berries should be collected when perfectly ripe, and 
the leaves about the middle of summer, when the footstalks begin to redden. 

The Jerries contain a succulent pulp, and yield upon pressure a large quantity of 
fine purplish red juice. They have a sweetish, nauseous, slightly acrid taste, with 
little odor. They are officinally described as “‘ a depressed-globular, dark purple, 
compound berry, about one-third of an inch (8 mm.) in diameter, composed of ten 
carpels, each containing one lenticular, black seed.” U.S. The coloring principle 
is evanescent, and cannot be applied to useful purposes in dyeing, from the difficulty 
of fixing it. Alkalies render it yellow; but the original color is restored by acids. 
The juice contains saccharine matter, and, after fermenting, yields alcohol by distil- 
lation. 

The dried root is branched, of a light yellowish brown color externally, very much 
wrinkled, and, when in transverse slices, exhibits on the cut surface numerous con- 
centric rings, formed by the projecting ends of fibres, between which the intervening 
matter has shrunk in drying. The structure internally in the older roots is firm 
and almost ligneous; the color yellowish white, alternating with darker circular lay- 
ers. The fracture is fibrous, the wood-bundles in several distinct, concentric circles. 
There is no smell. The taste is slightly sweetish, and at first mild, but followed by 
a sense of acrimony. The active matter is imparted to boiling water and alcohol. 
From the analysis of Mr. Edward Donnelly, the root appears to contain tannic acid, 
starch, gum, sugar, resin, fixed oil, and lignin, besides various inorganic substances. 
(A. J. P, xv. 169.) 

Claussen (Pharmacist, 1879, p. 466) prepared from the seeds of Phytolacca decan. 
dra, by extraction with alcohol, evaporation to dryness, and taking up with chloro- 
form or ether, after washing the residue with petroleum ether, a neutral principle in 
silky lustrous crystals, insoluble in water, soluble in alcohol, ether, and chloroform, 
which he named phytolaccin. 

A. Terail (Comptes-Rendus, 91, 856) obtained from the berries an acid (phyto- 
laccic acid) as an uncrystallizable yellowish brown mass of gummy consistency, It 
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was soluble in water and alcohol, slightly soluble only in ether, of acid reaction, and 
gelatinizing with hydrochloric and sulphuric acids. 

Medical Properties and Uses. Poke is emetic, purgative, and somewhat nar- 
cotic. As an emetic it is very slow in its operation, frequently not beginning 
to vomit in less than one or two hours after it has been taken, and then continu- 
ing to act for a long time upon both the stomach and bowels. The vomiting 
produced by it is said not to be attended with much pain or spasm; but narcotic 
effects have been observed by some physicians, such as drowsiness, vertigo, and dim- 
ness of vision. In overdoses it produces excessive vomiting and purging, attended 
with great prostration of strength, and sometimes with convulsions. A case is re- 
corded in the Stethoscope for March, 1852, ii. 134, by Dr. Geo. F. Terrill, of Han- 
over County, Va., in which death was produced in a woman by eating a double hand- 
ful of the berries. Free purgation followed upon the first day, after which coma set 
in, with great prostration, though death did not occur until after the sixth day. Dr. 
A. W. Griggs, of West Point, Georgia, has reported the case of a child, six years 
old, who, after having swallowed two or three fluidrachms of a tincture of the root, 
was seized in less than an hour with tonic spasm of the muscles, the extremities 
being stiff, the hands clinched, the feet extended and toes flexed, and the trunk in 
a condition of opisthotonus. Under the application of cups to the head and spine, 
cold to the scalp, and a sinapism over the spine, the spasms were relieved, and re- 
covery took place. (Atlanta Med. and Surg. Journ., July, 1866.) If there was no 
other cause to which these symptoms could be ascribed, poke root must be considered 
as having before unsuspected powers; for, though considered narcotic, we have seen 
no proof from any other source that it isa spinal irritant. Poke root has been pro- 
posed as a substitute for ipecacuanha; but the slowness and long continuance of its 
action, and its tendency to purge, wholly unfit it for the purpose. In small doses 
it acts as an alterative, and has been highly recommended in the treatment of chronic 
rheumatism. Dr. C. 8. Fenner, of Memphis, Tennessee, has found it highly useful, 
as an internal remedy, in granular conjunctivitis, especially in preventing the re- 
lapses to which the affection is so liable. A case has been recorded by Dr. Alexan- 
der, of Tennessee, in which an obstinate and painful tumor on the face, having some 
of the characters of cancer, disappeared in the course of three months under the use 
for that time of a fluid extract of phytolacca, given for the cure of chronic rheuma- 
tism, which also was greatly relieved by the remedy. Dilute carbolic acid with 
glycerin was used as a local measure. (JZ. and S. Reporter, May 14, 1870, p. 422.) 
Dr. Biggers, of La Grande, Oregon, states that he has found the fluid extract of 
phytolacca an excellent remedy in inflamed and painful mamma, having frequently 
employed the remedy, and invariably with success. (NV. #., July, 1873, p. 403.) 
The dose of the powdered root, as an emetic, is from ten to thirty grains (0°65-1-95 
Gm.) ; as an alterative, from one to five grains (0:065-0:33 Gm.). A saturated 
tincture of the berries may be given in rheumatic cases, in the dose of a fluidrachm 
(3°75 C.c.), three times a day. Dr. Fenner uses a saturated decoction, of which he 
gives a wineglassful (60 C.c.) every two or three hours. A strong infusion of the 
leaves or root has been recommended in piles. An ointment, prepared by mixing 
a drachm of the powdered root or leaves with an ounce of lard, has been used with 
advantage in psora, tinea capitis, and some other forms of cutaneous disease. Dr. 
H. G. Carey, of Dayton, Ohio, has cured three cases of sycosis, and one of favus, by 
the local use of a decoction of the root. ( Va. Med. Journ., Aug. 1856, p. 144.) 
It occasions at first-a sense of heat and smarting in the part to which it is applied. 
An extract made by evaporating the expressed juice of the recent leaves has been 
used for the same purposes, and acquired at one time considerable repute as a rem- 
edy in cancer. 


PICROTOXINUM. U.S. Picrotoxin. 


Cy Hino O13 182. (PIC-RO-TOX-I/NUM.) Cis Hio 08; 182, 


‘‘ A neutral principle prepared from the seeds of Anamirta paniculata. Colebrooke. 
( Nat. Ord. Menispermacee.)” U. S. ; 
This is a new officinal. A full account of the method of obtaining this principle 
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will be found in Part IT., under the heading of Cocculus Indicus. We append here 
the officinal description and tests. ‘ Colorless, flexible, shining, prismatic crystals, 
permanent in the air, odorless, having a very bitter taste, and a neutral reaction. 
Soluble in 150 parts of water and in 10 parts of alcohol at 15° ©. (59° F.); in 25 
parts of boiling water, and in 3 parts of boiling alcohol; also soluble in acids and 
in solutions of the alkalies. When heated to about 200° C. (392° F.), the crystals 
melt, forming a yellow liquid; when heated on platinum fou, they char and are 
finally completely dissipated. Concentrated sulphuric acid dissolves Picrotoxin with 
a golden-yellow color, which turns violet-red on the addition of a trace of bichrorfiate 
of potassium. When mixed with 3 times its weight of nitrate of potassium, 
moistened with sulphuric acid, and then treated with strong solution of soda in ex- 
cess, Picrotoxin assumes a brick-red color of short duration. The aqueous solution 
should remain unaffected by solutions of salts of mercury or platinum, tannic acid, 
iodide of mercury and potassium, or other reagents for alkaloids (abs. of and differ- 
ence from alkaloids).” U. S. 7 
Medical Properties. The physiological action of this drug does not indicate 
. that it is of practical value, and we know of no reason why it should have been 
introduced into the Pharmacopoeia. Planat reports sixteen cases of true epilepsy 
cured by a saturated tincture of cocculus, given in doses of 2 drops (0°10 C.c.), twice 
a day, increased until 30 drops (1:5 C.c.) were given ; but we suppose few physicians 
will be credulous enough to believe his report. For a further account of the physio- 
logical and medicinal properties of picrotoxin, see Cocculus Indicus, Part II. 


PILOCARPINZ HYDROCHLORAS. U.S. Hydrochlorate of 


Pilocarpine. 


(PI-LOQ-CAR-PI/NH HY-DRO-CHLO/RAS.) 
Cy His Ne O2 HC! 3 2444, Coe Hig Ne 04. HCl; 244°4, 


“ The hydrochlorate of an alkaloid prepared from Pilocarpus. It should be kept 
in small, well-stopped vials.” UW. S. 

This is a new officinal alkaloidal salt. It is usually obtained by the process given 
under Pilocarpus for the alkaloid (see page 1105). Although the nitrate is more fre- 
quently found in commerce at present, the hydrochlorate has been preferred for in- 
troduction into the Pharmacopoeia, principally because of its more ready solubility 
in water. Schuchardt notices (NV. #., May, 1881) that 100 parts of boiling water 
dissolve 66 parts of the hydrochlorate of pilocarpine, and water at 15° C. (59° F.) 
dissolves nearly the same amount; of alcohol of sp. gr. 0°820 it requires 7 parts 
for solution at 15° C. (59° F.), while the same alcohol, boiling, easily dissolves 24 
parts of the salt. According to the same authority, nitrate of pilocarpine is soluble 
at 15° ©. (59° F.) in 8 parts of water. At 100° C. (212° F.) it has the same 
solubility as the hydrochlorate. It requires 130 parts of alcohol of sp. gr. 0°820 at 
15° C. (59° F.), and 40 parts of boiling alcohol to dissolve it. 

The hydrochlorate of pilocarpine is officinally described as in “ minute, white 
crystals, deliquescent, odorless, having a faintly bitter taste, and a neutral reaction. 
Very soluble in water and in alcohol, but almost insoluble in ether or chloroform. 
When heated on platinum foil, the crystals melt, and are finally completely dis- 
sipated. With concentrated sulphuric acid, the crystals yield a yellow color, with 
nitric acid (sp. gr. 1:400), a faintly greenish violet tint, with sulphuric acid and 
chromate of potassium, an emerald-green color. If an aqueous solution of the salt 
is slightly acidulated, the addition of water of ammonia produces no precipitate. 
Solution of soda produces a cloudiness only in a concentrated solution. The aqueous 
solution yields, with test-solution of nitrate of silver, a white precipitate insoluble 
in nitric acid, but soluble in ammonia.” U.S. 

Medical Properties and Uses. Pilocarpine is superior to jaborandi in the cer- 
tainty of its action, in being less disagreeable, and probably less apt to nauseate. 
Weber, Bardenhewer, and Auschmann agree that 0°3 of a grain of it is equal to 
seventy-five grains of the best leaves; but this is probably an overestimate of its 
powers. The hydrochlorate may be used hypodermically in watery solution ; the 


1104 Pilocarpine Hydrochlovas.—Pilocarpus. PARTAL 


commencing dose is an eighth of a grain (0-008 Gm.), although much larger doses 
are sometimes necessary. <A solution of the salt is sometimes used by oculists as a 
myotic. 
PILOCARPUS. U.S. Pilocarpus. [Jaborandi.] 
(PI-LO-CAR/PUS.) 


“The leaflets of Pilocarpus pennatifolius. Lemaire. (Nat. Ord. Rutacess, Xan- 
thoxylez.)” U.S. 

Gen. Ch. Calyx short, subentire or four- to five-dentate. Petals four to five, 
triangular, ovate, coriaceous, very open, reflexed, valvate or slightly imbricate. Disk 
annular, aggregated with the ovary or almost obliterated. Stamens four to five, in- 
serted below the disk, with subulate filaments. Ovary four- to five-lobed, immersed 
in the disk, smooth, four- to five-locular. Styles simple or six-parted to the base. 
Stigmata five-lobed, distinct, loculicidally two-valved, one-seeded, with the endocarp 
loose. Seeds ovate, exalbuminous, with membranaceous testa ; radicle shorter than, 
and retracted between, the thick cotyledons. Bentham & Hooker. 

The words jaborandi, iaborandt, and yamborandi are used in Brazil in a generic 
sense to designate various pungent, sudorific plants. Among the chief of these are 
Piper nodosum, P. citrifolium, and P. reticulatum. Under the same title Dr. Cou- 
tinho (Journ. de Pharm., 4e sér., xx. 51) has introduced into Europe a drug which 
is composed of the leaves of one or more species of rue. There has been a good 
deal of discussion as to the exact botanical relations of these leaves, although all are 
agreed that they belong toa Pilocarpus. Martius is said (A. J. P., 1875, p. 73), 
in his ora Brasiliensis, to divide the pinnate-leaved species of the genus into 
those with smooth and those with hairy leaves. In the original specimens of Dr. 
Coutinho, and also in other specimens received from the doctor’s family by Surgeon 
I. V. Greene, U.S.N., some of the leaves are hairy, although most of them are 
smooth. Hither, then, there are two species represented, or, as Dr. Greene surmises 
(Phila. Med. Times, vi.), the hairiness is not a specific character. In P. selloanus, 
Kngl., a smooth-leaved species, the peduncles and pedicels are long and slender ; 
whilst in P. pennatifolius, and also in the jaborandi plant, they are shorter and 
thicker. . 

Properties. The following description of the drug is adapted from that of Dr. 
F. VY. Greene, U.S.N., who had unquestionable specimens of the original jaborandi of 
Coutinho. The package contained several stems branched at an angle of about 20° ; 
these branches being furnished with alternate leaves, which are impari-pinnate, with 
from two to five opposite leaflets (Planchon has met with leaves having as many as 
seven, nine, and more rarely eleven leaflets), articulated to the rachis by short 
petiolules, thickened at the base. The leaflets, which are coriaceous in texture, 
vary considerably in size and outline. Asarule, they may be considered as oblong- 
lanceolate, and are entire, emarginate, with an unequal base. The midrib rises very 
little above the upper surface of the leaflet, but is very prominent and sharp on the 
lower. The veins, which are rather more prominent on the lower surface, leave 
the midrib at an angle of about 60°, pursue a parallel course across the leaflet, and 
finally turn up and anastomose within about a quarter of an inch of the margin. 
The leaflets are pellucidly punctate; the dots are the receptacles of secretion, are 
numerously and irregularly distributed over the whole surface, and are plainly visi- 
ble when the leaflet is held up to the light. The fruit consists of five carpels, of 
which not more than two or three are usually developed to maturity ; when ripe 
the carpels dehisce into two valves, and then remind one strongly of miniature 
cockle-shells with the valves open exposing the animals. The black, shining, reni- 
form seeds (one for each carpel) have a lancet-shaped hilum, a sharp ridge on the 
back near the apex, and a smooth, pale yellow endocarp surrounding it. The offici- 
nal description of the drug is as follows. ‘ About four inches (10 cm.) long, short- 
stalked, oval or ovate-oblong, entire and slightly revolute at the margin, obtuse and 
emarginate, unequal at the base ; coriaceous, pellucid-punctate, mostly smooth ; when 
bruised, slightly aromatic; somewhat pungent and bitter.” U.S. . 

Chemical Constituents, An alkaloid was isolated in 1875 from jaborandi, 
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almost simultaneously by A. W. Gerrard and M. Hardy. To this the name of 
pilocarpine was given. Gerrard at the same time stated that there were at least 
two alkaloids in the leaves, and this view was afterwards confirmed when jaborine 
was discovered. He also obtained a volatile oil, tannic acid, a peculiar volatile acid, 
and chloride of potassium. Pi/ocarpine may be prepared as follows. The leaves 
of P. pennatifolius are exhausted with 80 per cent. alcohol containing 8 grammes 
of hydrochloric acid in a litre, the tincture is distilled and evaporated to the con- 
sistence of a liquid extract, and this is mixed with a small quantity of water, and 
filtered. The filtrate is treated with a slight excess of ammonia, and then with a 
large quantity of chloroform. The chloroform solution is agitated with water, to 
which hydrochloric acid is added, drop by drop, in sufficient quantity to neutralize 
the alkaloid, the hydrochlorate of which is obtained in long needles on evaporating 
the aqueous solution, while foreign principles remain dissolved in the chloroform. 
By dissolving the crystals in water, treating the solution with ammonia and chloro- 
form, and evaporating the latter solution, pilocarpine is obtained as a soft viscous 
mass, which is only slightly soluble in water, but is freely soluble in alcohol, ether, 
and chloroform. Harnack and Meyer, in 1880, obtained the second alkaloid, jaborine. 
Their process depends upon these facts: 1, that jaborine is less soluble in water 
than pilocarpine; 2, that it is more soluble in ether than pilocarpine; and, 3, that 
jaborine platino-chloride is more soluble in alcohol than the pilocarpine salt. (See 
A.J. P., Feb. 1881.) Kingzett assigns to pilocarpine the formula C,,H,,N,O, + 
4H,O0. Harnack and Meyer, on the other hand, give it as C,,H,,N,O,. The latter 
has been generally accepted, and is now recognized by the U. 8. Pharmacopeeia. 
These investigators state that jaborine is easily formed from pilocarpine, and may 
be produced by simply heating the latter alkaloid. They also showed that pilocar- 
pine has physiological effects analogous to those of nicotine, whilst jaborine re- 
sembles atropine in its effects. Pilocarpine combines with acids, and a number of 
the salts are to be had in commerce. ‘he nitrate has probably been used most fre- 
quently, although the hydrochlorate is now officinal. Gerrard tested the solubilities 
of several of the salts as follows. The nitrate is soluble in water, sparingly in cold 
but freely in boiling alcohol ; it is insoluble in chloroform, benzol, carbon bisulphide, 
and ether. The phosphate is soluble in water, sparingly in cold, more freely in 
boiling alcohol, from which on cooling it crystallizes in Justrous tables; it is insolu- 
ble in ether, chloroform, benzol, and carbon bisulphide. The chloride is freely 
soluble in water, aleohol, and chloroform; insoluble in ether, benzol, and carbon 
bisulphide. The acetate is soluble in water, alcohol, chloroform, benzol, and ether ; 
insoluble in carbon bisulphide. The hydrobromate is soluble in water, alcohol, and 
chloroform ; insoluble in ether and carbon bisulphide. 

Medical Properties and Uses, When an infusion of from sixty to ninety grairis 
of jaborandi is given to an adult, in about ten minutes the face and neck become 
deeply flushed, and free perspiration and salivation commence. After a hypodermic 
injection of the alkaloid, the symptoms may set in in six minutes. The sweating 
begins on the face; both it and the salivation are excessively profuse, and last from 
three to five hours. There is frequently nausea, and sometimes vomiting. The 
pulse is usually more or less quickened, as is also usually the respiration. After 
the sweating has ceased, the patient is left more or less exhausted. The nasal and 
lachrymal secretions are also very generally increased under the action of the drug, 
and M. Gubler has noted diarrhoea, which in the experiments of Ringer and others 
has not been present. There is sometimes contraction of the pupils, and even dis- 
turbance of vision. These effects of the drug are in the adult fairly constant; but 
subjects have been occasionally found who were not susceptible to the action of the 
remedy, and, very curiously, in Dr. Ringer’s experiments children were found to be 
very insusceptible, although doses of sixty grains were employed. Schwann and sub- 
sequent observers have noticed in the lower animals that very violent intestinal peri- 
stalsis is produced by the drug. i 

The sweat produced by jaborandi is often enormous in quantity (nine to fifteen 
ounces by estimation). It is stated to be at first acid, then neutral, and finally 
often clearly alkaline, as is also the saliva. Not only the watery, but also the solid 
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portions are increased, and the elimination of urea is said especially to be affected. 
Usually, but not always, when the drug acts very moderately upon the skin, the 
salivary glands are but slightly affected, and vice versa. The cause of the excessive 
secretion is a direct action upon either the gland cells or the peripheral nerve-end- 
ings, but probably upon the former. In the first stages of sweating the bodily tem- 
perature sometimes rises, but it usually falls after the perspiration. 

When applied to the eye, pilocarpine produces great contraction of the pupil, ten- 
sion of the accommodative apparatus, and an approximation of the nearest and farthest 
points of distinct vision by a peripheral action. It is stated to produce less irrita- 
tion than Calabar bean. 

Jaborandi is so powerful and certain in its diaphoretic action that it has already 
taken rank as the most reliable and.influential of the remedies of its class; indeed, 
so great is its power that it has greatly extended the use of diaphoretics. In drop- 
sies it has been widely employed, and certainly is a most efficient remedy. Great 
value has been ascribed to it in facilitating the removal of local watery effusions, 
such as occur in pleurisy and pulmonic cedema. In uremia it is the most efficient 
remedy at our command. In acute or chronic Bright’s disease it is of great value, 
sufficing often in the one case to bring about convalescence, and in the other greatly 
to prolong life and make it comfortable. The sweats may be repeated daily, bi-weekly, 
or weekly. Recently, the plan of giving very small doses at short intervals as a 
diuretic has been strongly commended. The dose of jaborandi is twenty to sixty 
grains (1:3 to 3-9 Gm.), diffused in water, or given in the form of a fluid extract. 

It has been proved by elaborate experimentation that in many of their actions 
upon the human system pilocarpine and atropine are directly antagonistic; and in pol. 
soning by jaborandi or its alkaloid, atropine has the power to arrest the excessive se. 
cretion and save life. The power of pilocarpine in atropine poisoning is more doubt~ 
ful; but Dr. Purjesz, of Buda-Pesth, reports (Centralb. Prak. Augenheilk., 1880) 
a case in which two and a half grains of the sulphate of atropine are said to have 
been taken, and relief, with final recovery, was secured by hypodermic injections of 
0:4 grain of pilocarpine every ten minutes until 6-4 grains had been administered. 

Off. Prep. Extractum Pilocarpi Fluidum, JU. S. 


PILULA. Pills. 
: ‘(PIL/U-LZ.) 
Pilules, Fr.; Pillen, G. 

These are globular masses of a size convenient for swallowing. They are well 
adapted for the administration of medicines which are unpleasant to the taste or 
smell, or insoluble in water, and which do not require to be given in large doses. 
Deliquescent substances should not be made into pills; and those which are efflores- 
cent should be previously deprived of their water of crystallization. Care should 
be taken not to combine materials, the mutual reaction of which may result in a 
change of form. 

Some substances have a consistence which enables them to be made immediately 
into pills. Such are the softer extracts and certain gum-resins ; and the addition of a 
little water to the former, and of a few drops of spirit to the latter, will give them the 
requisite softness and plasticity, if previously wanting. Substances which are very 
soft, or in the liquid state, are formed into the pilular mass by incorporation with 
dry and inert powders, such as wheat flour, starch, and powdered gum arabic, or with 
crumb of bread. Powders must be mixed with soft, solid bodies, as extracts, con- 
fections, soap, ete., or with tenacious liquids, as syrup, molasses, honey, mucilage, 
or glycerin; and the last-mentioned substance has been especially recommended in 
connection with a little alcohol. Heavy metallic powders are most conveniently 
made into pills with the former; light vegetable powders with the latter. Mucilage 
is very often used ; but pills made with it are apt when kept to become hard and 
of difficult solubility in the liquids of the stomach, and, if metallic substances are 
mixed with it, the mass does not work well. A mixture of syrup and powdered 
gum arabic is not subject to the same inconveniences, and is an excellent material 
for the formation of pills. Honey evaporated to about half its bulk has been highly 
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recommended. Confection of rose and glucose are among the best excipients, when 
the pills are to be kept long. For the same purpose of keeping the pills soft, the ad- 
dition of a small portion of some fixed oil or deliquescent salt has been recommended ; 
but glycerin is still better. Glycerin incorporated with one twenty-fifth of its weight 
of powdered tragacanth is said to cause pills to remain soluble for almost any length 
of time. The new officinal mucilage of tragacanth is an excellent excipient. Mr. 
Martindale prepares a mass by heating together with constant stirring to 115:5° O. 
(240° #.) five parts by weight of glycerin and one of flour, or, when a veryfirm 
mass is required, equal parts of flour and glycerin. ((P. J. Tr., 3d ser., i. 412.) It 
has been objected that pills made with glycerin could not be handsomely gilt or sil- 
vered, the lustre of the metal disappearing. This is true, however, only of very 
recent pills, or of those in which an excess of glycerin has been used. Many 
powders require only water. Such are all those which contain ingredients capable 
of forming an adhesive or viscid solution with that liquid. Care should always 
be taken that the matter added be not incompatible with the main constituents of 
the pill. 

The materials should be accurately mixed together, and beaten in a mortar till 
formed into a perfectly uniform and plastic mass. This should be of such a con- 
sistence that the pills may preserve their form, without being so hard as to resist 
the solvent power of the gastric liquors. As pills frequently become very hard by 
time, it is often convenient to keep the mass in a state fit to be divided when wanted 
for use. This may be done by wrapping it in waxed paper, putting it in covered 
pots, and occasionally moistening it as it becomes dry ; or, more effectually, by keep- 
ing it in glass or well-glazed jars, accurately closed with rubber cloth. 

The mass, having been duly prepared, is made into pills by rolling it with a 
“spatula, or with a flat, smooth piece of hard wood, into a cylinder of precisely the 
same thickness throughout, and of a length corresponding to the number of pills 
required. It is then divided as equally as possible by the hand, or more accurately 
by a machine made for the purpose.* The pills receive a spherical form by being 
rolled between the fingers. M. Miahle describes a little instrument for rolling pills, 
composed of two circular plates, one about 12, the other 6 inches in diameter; the 
former having a ledge at the border one-third of an inch high, the latter with a 
similar ledge, varying, according to the size of the pills, from less than a line to 
nearly two lines, and with a strap on the back by which it can be fitted to the hand. 
This is to be moved ina rotatory manner upon the larger plate, holding the divided 
portions of the pill mass. (Journ. de Pharm., 3e sér., xvil. 218.) Similar pill-rollers 
made of wood are now in use. In order to prevent the adhesion of pills to one another, 
or to the sides of the vessel in which they may be placed, it is customary to agitate 
them with some dry powder, which gives them an external coating, that serves also to 
conceal their taste, For this purpose carbonate of magnesium, rice flour, or starch 
may be used. Carbonate of magnesium is sometimes incompatible with one of the 
ingredients of the pills; and liquorice root is sometimes preferable, though it occa- 
sionally becomes mouldy with very damp pills. The powder of lycopodium, which 
has been long in use in Europe, is now considerably employed in this country, and 
is perhaps one of the best substances for the purpose. It is the custom in some sec- 
tions of the country, particularly on the Pacific coast, to give the pill a coating of gold 
or silver leaf. This is done by agitating the pills, prepared without dusting powder, 
and with their surface still damp, along with gold or silver leaf, in a hollow spherical 
wooden box, made by turning two hemispheres out of hard wood, fitting each other, 
and provided with a short handle. 

It was proposed by M. Garot to cover pills with gelatin, which answers the purpose 
of concealing their taste and odor and counteracting deliquescence or chemical change 
from exposure to the air, but it sometimes interferes with their solubility in the stom- 
ach. This method of coating is largely used at the present time, and one of the best 


* The common pill-machine is too well known to require description. In A.J. P. (xxiv. 315) 
the reader will find the description of a rotatory pill-machine, calculated to prepare large num- 
bers of pills in a short time; and in the same journal (xxvi. 118) of another, which is considered 
an improvement on the first. (See also A. J. P., Jan. 1869.) 
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machines that have been devised for gelatin-coating pills is that of H. Maynard, of 
Chicago. This consists of a circular plate in which are affixed twenty fine needles ; 
the pills are rolled into depressions, and are easily impaled on the points of the 
needles; they are then dipped into a solution of gelatin, gently rotated, and allowed 
to cool. 

Another plan for attaining the same objects, less effectual but more convenient 
than the above, is to introduce the pills into a spherical box, to drop on them enough 
syrup simply to moisten their surface, then to give a rotatory movement to the box 
until the pills are uniformly covered, and finally to add by degrees either powdered 
French chalk, elm bark, or similar substance, shaking the box with each addition, 
and continuing the process until nothing more will adhere to the pills. The investing 
material may be rendered agreeable.to the taste and smell by aromatic additions, if 
deemed advisable. M. Calloud found that a good powder for coating pills, because 
little disposed to attract moisture, was made by boiling one part of flaxseed and three 
parts of white sugar with sufficient water till a thick mucilage is formed, evaporat- 
ing this carefully to dryness, and then pulverizing. (Jbid., xxiii. 301.) The same 
writer has since suggested, as still more effective, a powder made by forming a muci- 
lage with one part of tragacanth and two parts of water, pressing this through linen, 
mixing it with twenty parts of sugar of milk, spreading the paste thus made in thin 
layers to dry, and then powdering. The pills may be simply moistened with water, 
and then shaken in the powder, M. Lhermite proposes first to agitate the pills ina 
mortar with a little concentrated solution of gum, and afterwards to put them into a 
box containing dry and very finely powdered sugar, to which a rotatory motion is given. 
If the coating be not sufficiently thick, the process may be repeated. (Jbid., xxv. 
460.) The sugar-coating of pills is now conducted upon a great scale by manufac- 
turers, who send large quantities both of popular and of officinal pills into the market. 
thus protected. The process employed is similar to that of the confectioners in coat- 
ing almonds. After having been thoroughly dried, the pills are put into a hemi- 
spherical tinned copper basin, which is suspended from the ceiling, and moved quickly 
backward and forward with an eccentric motion, so as to cause a constant attrition 
among the pills. First a little very thick syrup, or syrup of gum, is introduced in 
order to give a-thin coating to their surface; and afterwards very finely powdered 
and very dry white sugar is sifted or thrown over them, the motion being constantly 
maintained. The sugar is fixed by the moist surface of the pills, and the coating 
made compact and smooth by the attrition. The process is aided by a gentle heat, 
but the heat must be guarded, lest the pills be much softened, and thus lose their 
shape, and even discolor the coating. Dexterous manipulation is necessary in order 
that the process may succeed thoroughly. For practical remarks on the sugar- 
coating of pills, see an essay by Mr. H. C. Archibald in A. J. P., 1867, p. 199. 
On a larger scale a copper pill-coater of peculiar construction, heated by steam pipes, 
is now used. Still another method, proposed by Mr. E. K. Durden, is to cover the 
pills with collodion, which completely conceals the taste. The solution employed by 
Mr. Durden had the sp. gr. 0°810; and two dippings gave a sufficient coating. (A. 
J. P., xxi. 183.) Itis, however, yet to be determined whether a coating of collodion 
would yield readily to the solvent powers of the gastric juice. M. Blancard covers 
pills with a solution of Tolu balsam in ether; but Mr. H. C. Baildon objects to this, 
that it takes too long to dry, and suggests as a substitute a solution of a drachm of 
the balsam in three drachms of chloroform, which dries sufficiently in twenty min- 
utes. (A.J. P., xxix. 350.) If old and solid Tolu balsam be selected, it will be 
less liable to the objection of drying slowly. This balsam is officinally employed in 
coating the U.S. pills of iodide of iron. A solution of mastic in ether has also been 
used for coating pills; and the white of egg has been recommended for the same 
purpose. (Jbid., March, 1862, p. 137.) 

Pills which are to be kept long should be well dried, and put into bottles with 
loosely-fitting stoppers to prevent moulding. Though the U.S. Pharmacopeeia, in 
almost every instance, orders the mass to be divided into pills, yet it should be 
understood rather as indicating the number of pills to be made from a certain quan- 
tity of the mass, when particular directions are not given by the physician, than as 
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requiring the division to be made immediately after the materials have been mixed. 
It will be found convenient by the apothecary to retain a portion of the mass undi- 
vided, especially when it is desirable to keep the pills soft. 

Compressed pills are made directly from the medicinal substance without the aid 
of an excipient. The drug, if not already in powder, is reduced to such, and then 
forced into pill shape by means of a 
powerful press. For certain substances 
which naturally exist in powder, such 
as bisulphate of quinine, bromide and 
iodide of potassium, and which have 
some cohesiveness, the processis a good 
one. ‘The cut shows an apparatus con- 
trived by Prof. J. P. Remington for 
compressing pills; it is made of cast 
steel; the base has two countersunk 
depressions with a short post in the 
centre of each ; a lenticular depression 
is made in the upper surface of each 
post. A steel cylinder having a cen- 
tral aperture of the diameter of the 
post is placed in the depression, the 
proper quantity of powder is introduced, and the plunger, which has a correspond- 
ing lenticular depression on its lower surface, is placed on the powder and is struck 
with a mallet a quick blow ; the powder is compressed, and the pill adheres to the 
cylinder; by removing the cylinder and holding it over a box and tapping the 
plunger again lightly, the pill is forced out and falls into a box. 

The Pills formerly officinal which have been omitted in the present U.S. and Br. 
Pharmacopeeias are the Pills of Sulphate of Quinine, U.8.; Compound Pills of 
Squill, Compound Pills of Soap, Compound Pills of Aloes, Lond., Dub.; the Pills 
of Calomel and Opium, Kid.; the Pills of Sulphate of Iron, Kd.; the Opiate Pills 
of Lead, Kd.; Pills of Rhubarb and Iron, Kd., and the Compound Pills of Storax, 


Lond., Ed. 
PILULZ ALOES. U.S. Pills of Aloes. 
(PIL'U-LA XL'0-Es.) 

Pilula Aloes Barbadensis, Pilula Aloes Socotrine, Br.; Pill of Barbadoes Aloes, Pill of 
Socotrine Aloes; Pilules d’Alodés, Fr.; Aloepillen, G. 

“ Purified Aloes, in fine powder, two hundred grains (13 Gm.) ; Soap, in fine 
powder, two hundred grains (13 Gm.), To make one hundred pills. Beat them 
together with water so as to form a mass, and divide it into one hundred pills.” U.S. 

“Take of Barbadoes Aloes, in powder, ¢wo ounces [avoirdupois]; Hard Soap, in 
powder, one ounce [avoird.] ; Oil of Caraway one fluidrachm ; Confection of Roses, 
une ounce [avoird.]. Beat all together until thoroughly mixed.” Br. 

The British process for pill of Socotrine Aloes is the same, except that Socotrine 
is substituted for Barbadoes Aloes, and the volatile Oil of Nutmeg for that of 
Caraway. | 

The soap, in this formula, not only serves to impart a proper consistence to the 
aloes, but is thought to qualify its operation, and diminish its liability to irritate 
the rectum. Five of the U.S. Pills, containing ten grains (0°65 Gm.) of aloes, 
may be given with a view to their purgative effect ; but the preparation is usually 
employed as a laxative in habitual costiveness; one, two, or three pills, before din- 
ner, or at bedtime. The British pill is of very nearly the same strength. 




















































































































PILULZ ALOES ET ASAFCETIDZ. U.S., Br. Pills of Aloes and 
Asafetida. 
(PIL'U-LH XL/Q-y ET Xs-A-F@T'T-DH—as-g-fét!j-de.) 


. Pilules d’Aloés et Asefétide, Fr.; Aloe- und Asafcetida-Pillen, a. 
“ Purified Aloes, in fine powder, four hundred grains (26 Gm.); Asafetida, four 
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hundred grains (26 Gm.); Soap, in fine powder, four hundred grains (26 Gm.), 
To make three hundred pills. Beat them together with water so as to form a mass, 
and divide it into three hundred pills.” U.S. 

“Take of Socotrine Aloes, in powder, Assafetida, Hard Soap, in powder, Confec- 
tion of Roses, of each, an ounce. Beat all together until thoroughly mixed.” Br. 

These pills are peculiarly adapted, by the stimulant and carminative properties 
of the asafetida, to cases of costiveness attended with flatulence and debility of the 
digestive organs. ach pill contains about four grains (0-26 Gm.) of the mass. 
From two to five may be given for a dose. 


PILULZ ALOES ET FERRI. U.S. Pills of Aloes and Iron. . 
(PIL'U-LH XAL'Q-Hy ET FER'RI.) 

Pilula Aloes et Ferri, Pr.; Pilule Aloeticw Ferrate, s. Pilule Italicee Nigra, P.G.; Pilules 
d’Aloés et de Fer, Fr.; Aloe- und Eisenpillen, Italienische Pillen, @, 

“ Purified Aloes, in fine powder, one hundred grains (6-5 Gm.); Dried Sulphate 
of Iron, one hundred grains (65 Gm.); Aromatic Powder, one hundred grains 
(6-5 Gm.) ; Confection of Rose, a sufficient quantity, To make one hundred pills. 
Beat the powders together with Confection of Rose so as to form a mass, and divide 
it into one hundred pills.” U.S. 

“Take of Sulphate of Iron one ounce and a half ; Barbadoes Aloes, in powder, 
two ounces; Compound Powder of Cinnamon, three ounces; Confection of Roses, 
four ounces. Reduce the Sulphate of Iron to powder, rub it with the Aloes and 
Compound Powder of Cinnamon, and adding the Confection make the whole into 
a uniform mass.” Br. 

This is a new officinal pill. It differs from the preparation of the same name in 
the British Pharmacopeia in the substitution of aromatic powder for the compound 
powder of cinnamon. It is essentially an old preparation of the Edinburgh Phar- 
macopeeia, which, having been omitted in the original British, has been resumed in 
the present edition. It is said that the laxative power of aloes is increased, and its 
tendency to irritate the rectum diminished, by combination with sulphate of iron. 
This pill is especially adapted to amenorrhoea with debility of the stomach and con- 
stipation. The dose is from one to three pills. 


PILULZ ALOES ET MASTICHES. U.S. Pills of Aloes and 
Mastic. 
(PIL'U-LE XL/Q-By ET MXs/TI-GHEs.) 
Lady Webster’s Dinner Pills, #.; Pilules d’Aloés et de Mastic, F7.; Aloe- und Mastix-Pillen, G. 
- “ Purified Aloes, in fine powder, two hundred grains (13 Gm.); Mastic, in fine 
powder, fifty grains (3:25 Gm.); Red Rose, in fine powder, fifty grains (3:25 Gm.), 
To make one hundred pills. Beat them together with water so as to form a mass, 
and divide it into one hundred pills.” U.S. 

Each of these pills contains about four grains of the mass, including the water 
employed, and nearly two grains (0:13 Gm.) of aloes. They are in imitation of 
Lady Webster’s dinner pills, and one of them may be given as a laxative at bed- 
time, or before a meal. The mastic has probably little other effect than to impair 
the solubility of the aloes, and thus give it a still greater tendency to act on the 
lower bowels.* 


* The following is the formula for the aloetic pills, usually called dinner pills or Lady Webster’s 
pills. They are the Pilulex Stomachice of the fifth edition of the Paris Codex, 1758. Take of the 
best aloes six drachms; mastic and red roses, each, two drachms; syrup of wormwood sufficient to 
form a mass, to be divided into pills of three grains each. Common syrup may be substituted for 
syrup of wormwood. One or two of these pills, taken shortly before a meal, will usually produce 
one free evacuation. 

The Philadelphia College of Pharmacy has adopted the following formulas for the compound 
aloetic preparations commonly called Hooper’s and Anderson’s pills. 

“ Hooper’s Female Pills.  Aloés Barbadensis Sviij, Ferri Sulphatis Exsiccati Zij, Ziss, vel 
Ferri Sulphatis Crystal. Ziv, Extracti Hellebori 3ij, Myrrhw Zij, Saponis Zij, Canelle in pulv. 
trite 3j, Zingiberis in pulv. trit. 3j.—Beat them well together into a mass with water, and divide 
into pills, each containing two and a half grains.” (Journ. of the Phila, Coll. of Pharm., vy. 25.) 
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PILULA ALOES ET MYRRH. U.S., Br. Pills of Aloes and 
Myrrh. 
(PIL'U-LH AL'0Q-ig ET M¥R/ROZ.) 

Rufus’s Pills, H.; Pilules d’Aloés et de Myrrhe, Pilules de Rufus, F.; Rufus’sche Pillen, G. 

“Purified Aloes, in fine powder, two hundred grains (13 Gm.); Myrrh, in fine 
powder, one hundred grains (6-5 Gm.) ; Aromatic Powder, fifty grains (3°25 Gm.); 
Syrup, @ suffictent quantity, To make one hundred pills. Beat them together so as 
to form a mass, and divide it into one hundred pills.” U.S. ° 

“ Take of Socotrine Aloes two ounces ; Myrrh one ounce ; Saffron, dried, half an 
ounce ; Confection of Roses two ounces and a half. Triturate the Aloes, Myrrh, 
and Saffron together, and sift; then add the Confection of Roses, and beat them 
together into a uniform mass.” Br. 

This composition has been long in use, under the name of Rufus’s Pills. It is 
employed, as a warm stimulant cathartic, in general debility attended with constipa- 
tion, and in retention or suppression of the menses. From three to six pills, or from 
ten to twenty grains (0°65-1-3 Gm.) of the mass, may be given for a dose. 


PILULAD ANTIMONIT COMPOSITE. U.S. Compound Pills of 
Antimony. [Plummer’s Piils.] 
(PIL'U-LE XN-TI-MO'NI-I COM-PUs'I-TH.) 
Pilula Hydrargyri Subchloridi Composita, Br.; Pilula Calomelanos Composita, Br. 1864; 


Compound Pill of Subchloride of Mercury, Compound Calomel Pill; Pilules altérantes composées, 
Pilules antidartreuses, Pilules de Plummer, #’r.; Plummer’sche Pillen, G. 


“Sulphurated Antimony, fifty grains (3°25 Gm.); Mild Chloride of Mercury, 
jifty grains (3°25 Gm.) ; Guaiac, in fine powder, one hundred grains (6°5 Gm.) ; 
Mucilage of Tragacanth, a sufficient quantity, To make one hundred pills. Mix 
the powders, beat them together with Mucilage of Tragacanth so as to form a mass, 
and divide it into one hundred pills.” U.S. 

“Take of Subchloride of Mercury, Sulphurated Antimony, of each, one ounce 
favoirdupois]; Guaiacum Resin, in powder, two ounces [avoird.]; Castor Oil one 
fluidounce, or a sufficiency. Triturate the Subchloride of Mercury with the Anti- 
mony, then add the Guaiacum Resin and Castor Oil, and beat the whole into a 
uniform mass.” Br. 

We prefer the title “compound calomel pill,” of the former British Pharmaco- 
peeia, as not liable to any mistake, and most expressive of the quality of the medi- 
cine. The antimonial employed, though under a different name, is identical with 
the old U.S. precipitated sulphide. According to Vogel, a reaction takes place 
between the calomel and sulphurated antimony, resulting in the production of chlo- 
ride of antimony and sulphide of mercury. The preparation was originally intro- 
duced to the notice of the profession by Dr. Plummer, who found it useful as an 
alterative, and upon whose authority it was at one time much employed under the 
name of Plummer’s Pills. The combination is well adapted to the treatment of 
chronic rheumatism, and of scaly and other eruptive diseases of the skin, especially 
when accompanied with a syphilitic taint. Six grains (0-4 Gin.) of the U.S. prep- 
aration, and five (0°33 Gm.) of the British, contain about one grain (0-065 Gm.) 
of calomel, and each U. S. pill about half a grain (0:03 Gm.). One to two pills 
or more may be given morning and evening. 


PILULZ ASAFCETIDZ. U.S. Pills of Asafetida. 
(PIL'U-LH XS-A-FQ@T!I-DH—Ais-g-fét! j-dé.) 

Pilules d’Asefétide, Fr.; Asafcetida-Pillen, G. : 

“ Asafetida, three hundred grains (19-5 Gm.) ; Soap, in fine powder, one hundred 
grains (6°5 Gm.), To make one hundred pills. Beat them together with water so 
as to form a mass, and divide it into one hundred pills.” U.S. 

“ Anderson’s Scots Pills. } Aloés Barbadensis 3xxiv, Saponis Ziv, Colocynthidis 3j, Gam- 
bogiw 3j, Olei Anisi fZss. Let the aloes, colocynth, and gamboge be reduced to a very fine pow- 


der; then beat them and the soap with water into a mass, of a proper consistence to divide into 
pills, each containing three grains.” 
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Kach of these pills contains three grains (0°20 Gm.) of the gum-resin. They 
are a convenient form for administering asafetida, the unpleasant odor and taste of 
which render it very offensive in the liquid state. 


PILULA CAMBOGLZ COMPOSITA. Br. Compound Pill of 
Gamboge. 
(PIL/U-LA CAM-BO'GI-% COM-POs'I-TA.) 


* Take of Gamboge, in powder, Barbadoes Aloes, in powder, Compound Powder 
of Cinnamon, of each, one ounce; Hard Soap, in powder, two ounces; Syrup, a 
sufficiency. Mix the Powders together, add the Syrup, and beat the whole into a 
uniform mass.” Br. 

This is an active purgative pill, and may be given in the dose of from five to fifteen 
grains (0-33-1 Gm.). The formula is that of Dr. George Fordyce simplified. 


PILULZ CATHARTICH COMPOSITE, U.S. Compound 
Cathartic Pills. 
/(PIL'U-LH CA-THAR!TI-GH CQM-POg'I-TH.) 

Antibilious Pills, Z.; Pilules cathartiques composées, F’r.; Abfiihrpillen, G. 

“Compound Extract of Colocynth, one hundred and thirty grains (8-4 Gm.) ; 
Abstract of Jalap, one hundred grains (65 Gm.); Mild Chloride of Mercury, one 
hundred grains (6°5 Gm.) ; Gamboge, in fine powder, twenty-five grains (1°6 Gm.), 
To make one hundred pills. Mix the powders intimately; then with water form a 
mass, and divide it into one hundred pills.” U.S. - 

This cathartic compound was first made officinal in the second edition of the U. 8. 
Pharmacopoeia. It was intended to combine smallness of bulk with efficiency and 
comparative mildness of purgative action, and a peculiar tendency to the biliary 
organs. Such an officinal preparation was much wanted in this country, in which 
bilious fevers, and other complaints attended with congestion of the liver and portal. 
circle generally, so much abound. The object of smallness of bulk is accomplished 
by employing extracts and the more energetic cathartics ; that of a peculiar tendency 
to the liver, by the use of calomel ; and that of efficiency with mildness of operation, 
by the union of several powerful purgatives. . It is a fact, abundantly proved by ex- 
perience, that drastic cathartics become milder by combination, without losing any 
of their purgative power. Nor is it difficult, in this case, to reconcile the result of 
observation with physiological principles. Cathartic medicines act on different parts 
of the alimentary canal and organs secreting into it. In small doses, both the irrita- 
tion which they occasion and their purgative effect are proportionally lessened. If 
several are administered at the same time, each in a diminished dose, it is obvious 
that the combined purgative effect of all will be experienced; while the irritation, 
being feeble in each part affected, and diffused over a large space, will be less sensible 
to the patient, and will more readily subside. In the compound cathartic pills, most 
of the active purgatives in common use are associated together in proportions corre- 
sponding with their respective doses, so that an excess of any one ingredient is 
guarded against, and violent irritation from this cause prevented. The present 
officinal process does not differ from that of U.S. P. 1870, except in the substitu- 
tion of the abstract of jalap for the extract, the latter being no longer officinal. This, 
however, does not alter the composition of the pill. It is highly important, for the 
efficiency of these pills, that they be prepared in exact compliance with the direc- 
tions, and that the compound extract of colocynth and the abstract of jalap used 
be of good quality. When they fail, the result is generally ascribable to the sub- 
stitution of jalap for the abstract, or to the use of a compound extract of colocynth 
made with nearly inert scammony, inferior aloes, and insufficient colocynth, and 
altogether badly prepared. (See a paper by G. H. Chas. Klie, A. J. P., April, 1878.) 

Three of the pills, containing 10% grains (0°69 Gm.) of the mass, are a medium 
dose for an adult. In this quantity are four grains (0-26 Gm.) of compound ex- 
tract of colocynth, three (0°20 Gm.) of abstract of jalap, three (0-20 Gm.) of calo- 
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mel, and two-thirds of a grain (0:04 Gm.) of gamboge. A single pili will generally 
be found to operate as a mild laxative. In a full dose, the preparation acts vigor- 
ously on the bowels, producing bilious stools, generally without much pain or disorder 
of the stomach. It may be employed in most instances where a brisk cathartic is 
required, but is particularly applicable to the early stages of bilious fevers, to hepa- 
titis, jaundice, and all those derangements of the alimentary canal, or of the general 
health, which depend on congestion of the portal circle. 


PILULA COLOCYNTHIDIS COMPOSITA. Br. Compound Pill 
of Colocynth. 
(PIL'U-LA COL-0-CYN/THI-DIS COM-Pds'I-TA.) 

Pilules de Coloquinte composées, Pilules cochées mineures, /7.; Coloquinten-Pillen, @. 

“Take of Colocynth Pulp, in powder, one ounce; Barbadoes Aloes, in powder, .. 
Scammony, in powder, of each, two ounces ; Sulphate of Potash, in powder, a quar- 
ter of an ounce ; Oil of Cloves two fluidrachms ; Distilled Water a sufficiency. Mix 
the Powders, add the Oil of Cloves, and beat into a mass with the aid of the Water.” 
Br. The ounce employed is the avoirdupois ounce. 

This is not, like the late London pills of the same name, merely another form of 
the compound extract of colocynth, though containing essentially the same materials ; 
one great difference being that colocynth and aloes are used in substance in the pill, 
instead of in the state of extract. The present British preparation is that of the late 
Edinburgh Pharmacopeeia slightly altered. Sulphate of potassium is used to promote 
the more complete division of the aloes and sceammony. The preparation is actively 
cathartic in the dose of from five to twenty grains (0:33-1°3 Gm.). 


PILULA COLOCYNTHIDIS ET HYOSCYAMI. Br. Pill of Colo- 
cynth and Hyoscyamus. 
(PIL'U-LA COL-0-C¥N’THI-DIS HT HY-0S-CY’A-MI.) 

“Take of Compound Pill of Colocynth two ounces ; Extract of Hyoscyamus one 
ounce. Beat them into a uniform mass.” Br. 

This is an old officinal of the Edinburgh College. It is asserted that the com- 
pound pill and compound extract of colocynth are almost entirely deprived of their 
griping tendency by combination, as above, with extract of hyoscyamus, without 
losing any of their purgative power. The dose is from five to twenty grains (0°33- 


1:3 Gm.). 
PILULA CONII COMPOSITA. Br. Compound Pill of Hemlock, 


(PIL'U-LA CQ-NI/I CQM-POs'I-TA.) 

“Take of Extract of Hemlock two ounces and a half; Ipecacuanha, in powder, 
half an ounce ; Treacle a sufficiency. Mix the Extract of Hemlock and Ipecacuanha, 
and add sufficient Treacle to form a pill-mass.” Br. 

This is an old formula of the London College, discarded in the formation of the 
original British Pharmacopeia, but admitted into the present edition. The pill is 
an anodyne and expectorant combination, useful in chronic bronchial disease. The 
dose is from five to ten grains (0:33-0:65 Gm.). 


PILULZ FERRI COMPOSITZ. U.S. Compound Pills of Iron. 
(PIL'U-LA FERRI COM-POs'I-TZ.) 

Pilules de Griffith, Pilules de Fer et de Myrrhe composées, F’r.; Griffith’sche Pillen, @. 

“ Myrrh, in fine powder, one hundred and fifty grains (9°75 Gm.) ; Carbonate 
of Sodium, seventy-five grains (4°85 Gm.); Sulphate of Iron, seventy-five grains 
(4:85 Gm.); Syrup, a sufficient quantity, To make one hundred pills. Rub the 
Myrrh, first with the Carbonate of Sodium and afterward with the Sulphate of Iron, 
until they are thoroughly mixed; then beat them with Syrup so as to form a mass, 
and divide it into one hundred pills.” U.S. 
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This preparation is closely analogous to the Mistura Ferri Composita in properties 
and composition. It is a good emmenagogue and antihectic tonic. As its peculiar 
advantages depend upon the presence of ferrous carbonate, which speedily changes 
into the ferric salt on exposure, it is proper that only so much of the mass should 
be prepared as may be wanted for immediate use. It is said that the iron will be 
better preserved in the ferrous state, if, instead of mixing the ingredients as directed 
in the Pharmacopeeia, the operator should first dissolve the sulphate of iron, finely 
powdered, in the syrup, with a moderate heat, then add the carbonate of sodium, 
stirring till they are thoroughly mixed, and lastly incorporate the myrrh. From 
two to six pills may be given at a dose three times a day. They are sometimes 
ealled Griffith’s pills. They closely resemble Blaud’s ferruginous pills, celebrated 
in France as a remedy in chlorosis, prepared from equal weights of sulphate of iron 
and carbonate of potassium, made into a pilular mass with mucilage of tragacanth 
and powdered liquorice root. The pills contain, as the result of double decomposi- 
tion, ferrous carbonate and sulphate of potassium. MM. Van de Velde and Van 
Melckebeke prefer the bicarbonate of sodium to the potassium salt. (Journ. de 
Pharm., 4e sér., Xvi.) 


PILULZ FERRI IODIDI. U.S. Pills of Iodide of Iron. 
(PIL'U-LH FER/RI 1-OD'I-D1.) 

Pilula Ferri Iodidi, Br.; Pilules d’Iodure de Fer, P. de Blancard, Fr.; Hisenjodiir-Pillen, G. 

“Reduced Iron, sixty grains (4 Gm.); Iodine, eighty grains (5°2 Gm.); Gly- 
eyrrhiza, in No. 60 powder, jif/ty grains (3°25 Gm.); Sugar, in fine powder, ji/ty 
grains (3:25 Gm.); Extract of Glycyrrhiza, in fine powder, twelve grains (0°75 
Gm.); Acacia, in fine powder, twelve grains (0°75 Gm.); Water, Balsam of Tolu, 
Stronger Ether, each, a sufficient quantity, To make one hundred pills. To the 
Reduced Iron, contained in a porcelain capsule, add about two fluidrachms, or about 
eight grammes of Water, and gradually add the Iodine, constantly triturating, until 
the mixture ceases to have a reddish tint. Then add the remaining powders, pre- 
viously mixed, and evaporate the excess of moisture, on the water-bath, constantly 
stirring, until the mass has acquired a pilular consistence. Lastly, divide it into one 
hundred pills. Dissolve one part of Balsam of Tolu in one part of Stronger Ether, 
shake the pills with a sufficient quantity of this solution until they are uniformly 
coated, and put them on a plate to dry, occasionally stirring them until the drying 
is completed. Keep the pills in a well-stopped bottle. Pills of Iodide of Iron should 
be devoid of the smell of iodine, and distilled water rubbed with them and filtered, 
should not impart more than a light blue tint to gelatinized starch (abs. of more than 
traces of free iodine).” U.S. 

This process differs from that formerly officinal in the use of reduced iron, in the 
place of iron wire and reduced iron of the formula of U.S. 1870. The simplifica- 
tion of the process does not change the relative strength. 

“Take of Fine Iron Wire forty grains; Iodine eighty grains; Refined Sugar, in 
powder, seventy grains; Liquorice Root, in powder, one hundred and forty grains; 
Distilled Water fifty minims. Agitate the Iron with the Iodine and Water in a 
strong stoppered ounce phial, until the froth becomes white. Pour the fluid upon 
the Sugar in a mortar, triturate briskly, and gradually add the Liquorice.” Br. 

The pills of iodide of iron were introduced into the U.S. Pharmacopoeia at the 
revision of 1850. The present officinal pills are formed on the plan proposed by 
Prof. Procter, in imitation of Blancard’s pills (A. J. P., May, 1860), and are 
much superior to those made by the U.S. process of 1850, or by that of the 
British Pharmacopoeia. M. Magnes-Lahens especially recommends the following 
formula. “Take of Pure Iodine 4:10 grammes; Powdered Iron 1:90 grammes; 
Powdered Sugar 2-50 grammes; Powdered Gum Arabic 2°50 grammes; Distilled 
Water 2°50 grammes. Put in an iron dish the Water and the powdered Iron, add 
the Iodine gradually, and facilitate the reaction by stirring with a spatula of iron 
and by warming a little; when the reaction is complete, add the Gum and the Sugar, 
then heat to about 50° ©. (122° F.), stirring until the mass ceases to drop when a 
little is taken up on the spatula. If necessary, five grammes of powdered liquorice 
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root may be incorporated into the mass, which is then to be rolled into one hundred 
pills.” (A. J. P., 1873, p. 498.) The iodine and iron unite directly to form ferrous 
iodide in solution, which is protected against the oxidizing influence of the air by 
the sugar and excess of reduced iron, while the liquorice and gum serve to give due 
consistence and plasticity to the pilular mass. The pills are still further protected 
from the air by the impervious coating of balsam of Tolu, which readily yields to 
the softening and solvent properties of the gastric liquids. The great disadvantage 
of the pill of iodide of iron, as ordinarily prepared, is that it will not keep; cyum- 
bling by time and exposure, and evolving iodine in consequence of the oxidation of 
the iron. The preparation, made according to the U.S. formula of 1870, stood the 
test of time ; and we have seen pills which, four years after their preparation, exhib- 
ited no signs of change. Hach pill contains about a grain (0°065 Gm.) of iodide of 
iron and one-fifth of a grain (0:012 Gm.) of reduced iron. The therapeutic uses of 
this preparation are the same as those of iodide of iron. (See Ferri Jodidum.) 


PILULZ GALBANI COMPOSIT. U.S. Compound Pills of 
Galbanum. 
(PYL'U-LE GAL'BA-NI COM-POs'I-T#,) 


Pilula Assafetide Composita, Br.; Compound Pill of Assafetida; Pilules de Galbanum cora- 
posées, /’r.; Galbanum-Pillen, G. 


“Galbanum, one hundred and fifty grains (9°75 Gm.) ; Myrrh, one hundred and 
jifty grains (9°75 Gm.); Asafetida, fifty grains (3°25 Gm.); Syrup, a sufficient 
quantity, To make one hundred pills. Beat them together so as to form a mass, 
and divide it into one hundred pills.” U.S. 

“Take of Assafetida, Galbanum, Myrrh, of each, two ounces ; Treacle, by weight, 
one ounce. Heat all together by means of a water-bath, and stir the mass until it 
assumes a uniform consistence.” Br. 

This compound is given as an antispasmodic and emmenagogue in chlorosis and 
hysteria. The dose is 2 to 4 pills, or from five to twenty grains (0°33-1'3 Gm.). 


PILULA IPECACUANH4: CUM SCILLA. Br. Pill of Lpecac- 
uanha with Squill. 
(PIL'U-LA IP-E-CAC-U-AN/H&H CUM SCIL/LA—si1'lg.) 


“Take of Compound Powder of Ipecacuanha three ounces ; Squill, in powder, 
Ammoniacum, in powder, of each, one ounce; Treacle a sufficiency. Mix the 
Powders and beat into a mass with the Treacle.” Br. 

This is a good combination of expectorants, along with a little opium to allay ir- 
ritation and restlessness, well adapted to chronic catarrh, with either deficient ‘or 
greatly excessive expectoration, and to the advanced stages of the acute disease 
offering similar indications. The dose is from five to ten grains (0:33-0:65 Gm.). 


PILULZ OPI. U.S. Pills of Opium. 
(PIL'U-L& O’PI-1.) 

Pilules d’Opium, Fr.; Opiumpillen, G. 

“ Powdered Opium, one hundred grains (6:5 Gm.) ; Soap, in fine powder, twenty- 
five grains (1:62 Gm.), To make one hundred pills. Beat them together with water 
so as to form a mass, and divide it into one hundred pills.” U.S. ' 

This process is designed merely to furnish a convenient formula for putting opium 
into the pilular form, preferable to the mode sometimes practised of making the pills 
directly from the unpowdered mass of opium as found in commerce. The soap 
answers no other purpose than to give a due consistence, and is therefore in small 
proportion. 14 

As hard old opium pills are sometimes preferred, in cases of irritable stomach, in 
consequence of their slow solution, it is proper for the pharmacist to keep some in 
this state to meet the prescription of the physician. _ 

Of the pills above directed, each contains one grain (0-065 Gm.) of powdered 
opium, and one is a full dose if made of officinal powdered opium. 
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PILULZ PHOSPHORI. U.&., Br. Pills of Phosphorus. 


(PIL'U-LH PHOS'PHO-RL.) 

Pilula Phosphori, Br.; Phosphorus Pill. 

“ Phosphorus, one grain (0:06 Gm.); Althzea, in No. 60 powder, eighty grains 
(5:2 Gm.) ; Acacia, in fine powder, twenty grains (1:3 Gm.) ; Glycerin, forty grains 
(2°6 Gm.) [or thirty-five minims]; Water, twenty grains (1:3 Gm.) [or nineteen 
minims]; Purified Chloroform, fifty grains (3:2 Gm.) [or thirty-six minims]; Balsam 
of Tolu, Stronger Ether, each, a sufficient quantity, To make one hundred pills. 
Dissolve the Phosphorus in the Chloroform, in a test-tube [heating gently]. Mix 
the Althzea and the Acacia, in a mortar, with the pestle, add the solution of Phos- 
phorus, then the Glycerin and the Water, and quickly form a mass, to be divided 
into one hundred pills. Dissolve one part of Balsam of Tolu in one part of 
Stronger Ether, shake the pills with a sufficient quantity of the solution until they 
are uniformly coated, and put them on a plate to dry, occasionally stirring until the 
drying is completed. Keep the pills in a well-stopped bottle.” U.S. 

“Take of Phosphorus two grains ; Balsam of Tolu one hundred and twenty grains ; 
Yellow Wax sixty grains. Put the Phosphorus and Balsam of Tolu in a Wedgwood 
mortar about half-full of hot water, and when the Phosphorus has melted and the 
Balsam has become sufficiently soft, rub them together beneath the surface of the 
water until no particles of phosphorus are visible, the temperature of the water being 
maintained at or near to 140°.. Add now the Wax, and as it softens mix it thoroughly 
with the other ingredients. Allow the mass to cool without being exposed to the 
air, and keep it in a bottle immersed in cold water. It may be softened with a few 
drops of rectified spirit when made into pills.” Br. 

This is a new officinal pill. The increasing use of phosphorus in the free state 
made the introduction of phosphorus pills a necessity; the problem of preventing 
the oxidation of the phosphorus is believed to be solved by dissolving it in an excess 
of warm chloroform; this is accomplished in a stoppered test-tube, for it has been 
shown that no oxidation takes place in the presence of chloroform vapor. It is 
necessary to form the mass quickly, so that the chloroform may not all evaporate 
and leave the phosphorus exposed to the action of the air. If the pills are intended 
for immediate use, it is not necessary to coat them with Tolu. Chloroform is pre- 
ferred to carbon disulphide, for, although the latter is a better solvent, it is difficult 
to rid the mass of the disgusting odor. (See A. J. P., 1875, pp. 253, 254, 335, 
D0L; 1876, p. 56; 1877, p. 1385; 1878, p. 584; and NV. #., 1876, pp. 189, 332; 
1877, p. 32.) 

Of the British mass, three drachms contain two grains of the drug, and the dose 
is therefore from 1 to 2 grains (0-07 to 0:13 Gm.), equivalent to from Jjth to Ath 
of a grain (0:0015 to 0:003 Gm:) of phosphorus. ach. officinal pill contains the 
zoath of a grain (0:0006 Gm.) of phosphorus. | 


PILULA PLUMBI CUM OPIO. Br. Pill of Lead and Opium. 
(PIL'U-LA PLUM’BI cUm O/PT-6.) 

“Take of Acetate of Lead, in fine powder, thirty-six grains ; Opium, in powder, 
six grains; Confection of Roses siz grains. Beat them into a uniform mass.” Br. 

This pill would be better left to extemporaneous prescription; the requisite pro- 
portion of opium to the acetate varying in different cases. The tannic acid of the 
confection of roses decomposes a portion of the acetate; but the resulting tannate 
of lead is not inert. The mass contains six parts of the acetate of lead in eight, 
and may be given in the dose of two or three grains (0:13 to 0:20 Gm.) to begin with. 


PILULA QUINIA. Br. Pill of Quinia. 
(PIL/U-LA QUI/NI-2.) 


“ Take of Sulphate of Quinia sixty grains; Confection of Hips twenty grains. 
Mix them to a uniform mass.” Br. 


The U. 8. Committee of Revision did not deem it necessary to have an officinal 
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pill of sulphate of quinine, as the quantity desired by physicians in each pill neces- 
sarily varies.* | 


PILULA RHEI. U.S. Pills of Rhubarb. 
(PIL'U-LE RHG'L.) 

Pilules de Rhubarbe, F.; Rhabarberpillen, @. 

“Rhubarb, in fine powder, three hundred grains (19:5 Gm.) ; Soap, in fine powder, 
one hundred grains (6°5 Gm.), To make one hundred pills. Beat them together 
with water so as to form a mass, and divide it into one hundred pills.” U.S. ° 

Rhubarb is so often given in the pilular form, that it is convenient both for the 
physician and the apothecary to have an officinal formula indicating the mode of pre- 
paring the pills, as well as the quantity of rhubarb to be contained in each. Soap 
has stood the test of long experience as a good excipient for rhubarb. If made 
in quantity the pills should be kept in loosely-stopped bottles. We have found 
rhubarb pills, made with compound tincture of cardamom, without other ingredient, 


to answer an excellent purpose. Hach officinal pill contains three grains (0-20 Gm.) 
of rhubarb. 


PILULA RHEI COMPOSITE. U.S. Compound Pills of Rhubarb. 
(PIL'U-LEH RHI COM-POs'I-TH.) 
te Rhei Composita, Br.; Pilules de Rhubarbe composées, Fr.; Rhabarber und Aloe- 
illen, G. 
Bt Rhubarb, in No. 60 powder, two hundred grains (13 Gm.); Purified Aloes, in 
fine powder, one hundred and fifty grains (9°75 Gm.); Myrrh, in fine powder, one 
hundred grains (6°5 Gm.); Oil of Peppermint, ten grains (0°65 Gm.), To make 
one hundred pills. Beat them together with water so as to form a mass, and divide 
it into one hundred pills.” U_S. 

“Take of Rhubarb Root, in powder, three ounces ; Socotrine Aloes, in powder, 
two ounces and a quarter ; Myrrh, in powder, Hard Soap, in powder, of each, one 
ounce and a half; Oil of Peppermint, one fluidrachm and a half; Treacle, by 
weight, four ounces. Mix the Powders with the Oil, then add the Treacle, and 
beat the whole into a uniform mass.” Br. 

This is a warm tonic laxative, useful in costiveness with debility of stomach. If 
made in quantity the pills should be kept in loosely-stopped bottles. From two to 
four pills, or from ten to twenty grains (0°65-1:3 Gm.) of the mass, may be taken 
twice a day. : 


~PILULA SAPONIS COMPOSITA. Br. Compound Pill of Soap. 
(PIL/U-LA SA-PO'NIS COM-PO$'T-TA.) 


“Take of Opium, in powder, half an ounce; Hard Soap, in powder, two ounces ; 
Distilled Water a sufficiency. Mix the Opium and Soap, and beat into a mass with 
the Water.” Br. ; 

This pill is no longer officinal. The process of U.S. P. 1870 will be found in 
the foot-note.t This preparation is useful by affording the opportunity of conveni- 
ently administering opium, in a pilular and readily soluble form, in small fractions 
of a grain. The name was probably intended to conceal the nature of the prepara- 
tion from the patient. One grain (0-065 Gm.) of opium is contained in five grains 
(0°33 Gm.) of the mass. 


* Mr. H. P. Reynolds prepares small and soluble sulphate of quinine pills by the following for- 
mula. Take of Sulphate of Quinine six hundred grains; Tartaric Acid one hundred grains; Gly- 
cerin, pure (exactly) seventy-five minims. Rub the sulpbate of quinine and acid together ina 
mortar to a fine powder, add the glycerin and continue the trituration until the powder becomes 
adherent; beat into a proper form for handling, and divide; to whiten the pills, roll in starch 
powder, (A.J. P., Sept. 1874.) ’ / 

+ Pilula Saponis Composita, U.S. P. 1870. “Take of Opium, in fine powder, sixty grains ; 
Scap, in fine powder, half a troyounce. Beat them together with water so as to form a pilular 
mass.” U.S. 1870. 
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PILULA SCAMMONII COMPOSITA. Br. Compound Scammony 
Pill. 
(PIL'U-LA SCAM-MO'NI-I COM-PO$'I-TA.) 

Pilules de Scammonée composées, Fr.; Scammoniumpillen, @. 

“Take of Resin of Scammony, Resin of Jalap, Curd Soap, in powder, of each, one 
ounce ; Strong Tincture of Ginger, one fluidounce ; Rectified Spirit, two fluidounces. 
Add the spirit and tincture to the soap and resins, and dissolve with the aid of a 
gentle heat; then evaporate the spirit by the heat of a water-bath until the mass has 
acquired a suitable consistence for forming pills.” Br. 

These pills are actively purgative in doses of from five to fifteen grains (0°33 to 


1 Gm.). 
PILULA SCILLA. COMPOSITA. Br. Compound Squill Pill. 


(PIL'U-LA SCIL'L CQM-Pbs!I-TA—sil'le.) 

Pilules de Scille composées, ’r.; Meerzwiebelpillen, G. 

This preparation was dropped at the last revision of the Pharmacopeia. See 
process for U.S. P. 1870 in the foot-note.* 

“Take of Squill, in powder, one ounce and a quarter ; Ginger, in powder, Am- 
moniacum, in powder, Hard Soap, in powder, of each, one ounce ; Treacle, by weight, 
two ounces, or a sufficiency. Mix the Powders, add the Treacle, and beat into a 
uniform mass.” Br. 

This is a stimulating expectorant compound, depending for its virtues chiefly on 
the squill, and applicable to the treatment of chronic affections of the bronchial mu- 
cous membrane. From five to ten grains (0:33—0°65 Gm.) may be given three or 
four times a day. The preparation should be made when wanted for immediate 
use, as the squill which it contains is liable to be injured by keeping. 


PIMENTA. U.8S., Br. Pimenta. [Allspice.} 
(PJ-MEN'TA.) 


“The nearly ripe fruit of Eugenia Pimenta. De Candolle. (Nat. Ord. Myrta- 
eeze.)” U.S. “The dried unripe berries of the Allspice tree, Kugenia Pimenta 
(D. C.), West Indies.” Br. 


Semen Amonii, Piper Jamaicense; Pimento, Allspice, Jamaica Pepper; Piment de la Jamaique, 
Toute-épice, Piment, Poivre de la Jamaique, F’r.; Englisches Gewiirz, Neugewiirz, Nelkenpfetfer, 
G.; Pimenti, Jt.; Pimienta de la Jamaica, Sp. 


Gen. Ch. Calyx five-cleft, superior. Petals five. Berry two- to five-celled, many- 
seeded. Willd. . 

Myrtus Pimenta. Willd. Sp. Plant. ii. 973; Woodv. Med. Bot. p. 541, t. 194.— 
Eugenia Pimenta. De Cand. Prodrom. iii. 285; Lindley, Flor. Med. p. '76.—Pi- 
menta acris. Wight. B. &@ 7.110. This is a beautiful tree, about thirty feet high, 
with a straight trunk, much branched above, and covered with a very smooth gray 
bark. Its dense and ever-verdant foliage gives it at all times a refreshing appear- 
ance. The leaves, which are petiolate, vary in shape and size, but are usually 
about four inches long, elliptical, entire, blunt or obtusely pointed, veined, and of a 
deep shining green color. The flowers are small, without show, and disposed in 
panicles upon trichotomous stalks, which usually terminate the branches. The fruit 
is a spherical berry, crowned with the persistent calyx, and when ripe is smooth, 
shining, and of a black or dark purple color. The tree exhales an aromatic fra- 
grance, especially during the summer months, when in flower. 

It is a native of the West Indies, Mexico, and South America, and is abundant 
in Jamaica, whence its fruit received the name of Jamaica pepper.t At present 
commerce is supplied to a great extent from Jamaica ; the total imports in 1881 were 


* “Take of Squill, in fine powder, twelve grains ; Ginger, in fine powder, Ammoniac, in fine 
powder, each, twenty-four grains ; Soap, in fine powder, thirty-six grains ; Syrup a sufficient quan- 
tity. Mix the powders together; then beat them with Syrup so as to form a pilular mass, to be 
divided into twenty-four pills.” U. S. 1870. 

t Pimienta de Tabasco. Tabago, or Mexican Allspice, is larger and somewhat less aromatic than 
the Jamaica. or true allspice. 
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1,774,344 pounds. The berries are the officinal part. They are gathered after 
having attained their full size, but while yet green, and are carefully dried in the 
sun. When sufficiently dry, they are put into bags and casks for exportation. 

Properties. The berries, as they reach us, are of different sizes, usually about as 
large as a small pea, round, wrinkled, crowned with the short, four-parted calyx or 
its remnants and a short style, brownish or brownish gray, and when broken present 
two cells, each containing a black hemispherical or reniform seed. They have a 
fragrant odor, thought to resemble that of a mixture of cinnamon, cloves, and nut- 
meg. Hence the name of allspice, by which they are best known in this country. 
Their taste is warm, aromatic, pungent, and slightly astringent. They impart their 
flavor to water, and all their virtues to alcohol. The infusion is of a brown color, 
and reddens litmus paper. They yield a volatile oil by distillation. (See Olewm 
Pimentz.) Bonastre obtained from them a volatile oil, a green fixed oil, a fatty sub- 
stance in yellowish flakes, tannin, gum, resin, uncrystallizable sugar, coloring matter, 
malic and gallic acids, saline matters, moisture, and lignin. The green oil has the 
burning aromatic taste of piménta, and is supposed to be the acrid principle. Upon 
this, therefore, together with the volatile oil, the medical properties of the berries 
depend ; and, as these two principles exist most largely in the shell or cortical portion, 
this part is most efficient. According to Bonastre, the shell contains 10 per cent. 
of the volatile and 8 of the fixed oil, the seeds only 5 per cent. of the former and 
2°5 of the latter. Berzelius considers the green fixed oil of Bonastre as a mixture 
of volatile oil, resin, fixed oil, and perhaps a little chlorophyll. Dragendorff in 1871 
announced the existence of an alkaloid in allspice. It is present in exceedingly small 
quantity, and has somewhat the odor of conine. 

Medical Properties and Uses. Pimenta is a warm aromatic stimulant, used in 
medicine chiefly as an adjuvant to tonics and purgatives, the taste of which it serves 
to cover; while it increases their warmth, and renders them more acceptable to the 
stomach. It is particularly useful in cases attended with much flatulence. It is, 
however, much more largely employed as a condiment than asa medicine. The dose 
is from ten to forty grains (0°65-2°6 Gm.). A tincture of pimenta has been recom- 
mended as a local application in chilblains. 

Of. Prep. Aqua Pimentz, Br.; Oleum Pimente; Syrupus Rhamni, Br. 


PIPER. U.S. Pepper. [Black Pepper. ] 


(PI/PER.) 


“ The unripe fruit of Piper nigrum. Linné. (Nat.Ord. Piperacee.)” U.S. “ The 
dried unripe berries of Piper nigrum. Linn. Imported from the Kast Indies.” Br. 

Piper Nigrum, ?r.; Poivre noir (commun), Poivre, Fr.; Schwarzer Pfeffer, @.; Gemeine Peper, 
Dutch; Pepe nero, /t.; Pimienta negra, Sp.; Fifil uswud, Arab.; Lada, Malay; Maricha, Jav.; 
Sahan, Palembang. 


Piper. See Cubeba. 

Piper nigrum. Willd. Sp. Plant. i. 159; Carson, Jdlust. of Med. Bot. ii. 38, pl. 
83; B. & T. 245. The pepper vine is a perennial plant, with a round, smooth, 
woody, articulated stem, swelling near the joints, branched, and from eight to twelve 
feet or more in length. The leaves are entire, broad-ovate, acuminate, seven-nerved, 
coriaceous, very smooth, of a dark green color, and attached by strong sheath-like 
footstalks to the joints of the branches. The flowers are small, whitish, sessile, 
covering thickly a cylindrical spadix, and succeeded by globular berries, which are 
red when ripe. 

The plant grows wild in Cochin-China and various parts of India. It is culti- 
vated on the coast of Malabar, in the peninsula of Malacca, in Siam, Sumatra, Java, 
Borneo, the Philippines, and many other places in the Hast. The best pepper is 
said to be produced in Malabar; but Europe and America derive their chief supplies 
from Sumatra and Java. It appears to have been introduced into the West Indies ; 
as a specimen of black pepper was seen by the author, at the International Exhibi- 
tion in London, in 1862, among the products of Trinidad. The plant is propagated 
by cuttings, and is supported by props, or trees planted for the purpose, upon which 
it is trained. In three or four years from the period of planting, it begins to bear 
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fruit. The plant sometimes begins to bear as early as the first year after planting, 
increases in its yield to the fifth or sixth year, when it produces eight or ten pounds, 
and begins to lose its productiveness about the fifteenth year. The berries are 
gathered so soon as one is seen to turn red,—7.e., before they are all perfectly ripe, 
—and, upon being dried, become black and wrinkled. | 

White pepper is the ripe berry, deprived of its skin by maceration in water and 
subsequent friction, and afterwards dried in the sun. It has less of the peculiar 
virtues of the spice than the black pepper, and is seldom employed. 

Properties. The dried berries are about as large as a small pea, externally 
blackish, reticulated, and wrinkled, internally whitish, hollow, and with an unde- 
veloped embryo, of an aromatic smell, and a hot, pungent, almost fiery taste.* They 
yield their virtues partially to water, entirely to alcohol and ether. Pelletier found 
them to contain a peculiar alkaloid called piper ine, an acrid concrete oil or soft resin 
of a green color, a balsamic volatile oil, isomeric with oil of turpentine, a colored 
gummy substance, an extractive matter like that found in leguminous plants capable 
of being precipitated by infusion of galls, starch, a portion of bassorin, tartaric and 
malic acids, lignin, and various salts. (See Piperina.) 

The taste and medicinal activity of pepper depend mainly on the concrete oil 
or resin, and on the volatile oil. The concrete oil is of a deep green color, very 
acrid, and soluble in alcohol and ether. The volatile oil is limpid, colorless, be- 
coming yellow by age, of a strong odor, and of a taste less acrid than that of 
pepper itself. Its formula is C,,H,,, and it forms a liquid, but not a concrete com- 
pound with hydrochlorie acid. 

Medical Properties and Uses. . Black pepper is a warm carminative stimulant, 
capable of producing general arterial excitement, but acting with greater proportional 
energy on the part to which it is applied. From the time of Hippocrates it hag 
been employed as a condiment and medicine. Its chief medicinal application is to 
excite the languid stomach and correct flatulence. It was long since occasionally 
administered for the cure of intermittents ; but its employment for this purpose had 
passed from the profession to the vulgar, till a few years since revived by an Italian 
physician, to be again consigned to forgetfulness. Piperine has also been employed 
in the same complaint, and has even been thought superior to sulphate of quinine; 
but experience has not confirmed this favorable opinion. That, in its impure state, 
when mixed with a portion of the acrid principle, it will occasionally cure inter- 
mittents, there can be no doubt; but it is not comparable to the preparations of 
bark, and is certainly less active than the officinal oleoresin of pepper. In inter- 
mittent fever, pepper may be found a useful adjuvant to the more powerful febri- 
fuge. The dose of pepper is from five to twenty grains (0:33-1:3 Gm.). It 
may be given whole or in powder, but is more energetic in the latter state. Piper- 
ine has been given in doses varying from one to six or eight grains (0°065-0°4 or | 
0:52 Gm.). . 

Piper longum, which was at one time officinal, differs from its congeners in hay- 
ing its lower leaves cordate, petiolate, seven-nerved, its upper oblong-cordate, sessile, 
and five-nerved ; its flowers in dense, short, terminal, and nearly cylindrical spikes ; 
and its fruit, consisting of very small one-seeded berries or grains, embedded in a 
pulpy matter. It is a native of Southeastern Asia, and is produced abundantly in 
Bengal and other parts of Hindostan. The fruit is green when immature, and be- 
comes red as it ripens. It is gathered in the former state, as it is then hotter than 
when perfectly ripe. The whole spike is taken from the plant, and dried in the 
sun. Long pepper, as the fruit is called, is cylindrical, an inch or more in length, 
indented on its surface, of a dark gray color, a weak aromatic odor, and a pungent 
fiery taste. M. Dulong found its chemical composition to be closely analogous to 
that of black pepper. Like that, it contains p7perine, a concrete oil or soft resin upon 
which its burning acrimony depends, and a volatile oil to which it probably owes 


* The powder of pepper is frequently adulterated with various substances, which can be detected 
by the microscope. (See P. J. 7r., June, 1860; also Hassall, Food and its Adu/terations.) The char- 
acteristic starch granule is said to be compound, preserving the form of the cell containing it. 
(Bouchardet, Ann. de Thérap., 1874.) 
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its odor. Its medical virtues are essentially the same as those of black pepper ; 
but it is considered inferior to that spice, and is seldom used. 

West African or Ashantee Pepper is the berry of P. Clusii, which grows abun- 
dantly in tropical Africa. It does not come into Western commerce, although much 
used in Africa. The berry is described as resembling cubebs, but less rugose, and 
with a more slender pedicel, and having the odor and taste of black pepper. Sten- 
house found piperine in this variety of pepper. 

Off. Prep. Confectio Piperis, Br.; Oleoresina Piperis, U. S.; Pulvis Opii Com- 
positus, Br. 


PIPERINA. U.S. Piperine. 
Ci; Hig NO33 285. (PI-PE-RI/NA.) C34 Hig NOg; 285. 


“A proximate principle of feebly alkaloidal power, prepared from Pepper, and 
occurring also in other plants of the Nat. Ord. Piperaceex.” U.S. 

Piperine was discovered by Professor Girsted, of Copenhagen, who considered it 
to be the active principle of pepper. Pelletier, however, denied its medical activity, 
and ascribed all the effects, supposed to have been obtained from it, to a portion of 
the acrid concrete oil with which it is mixed when not very carefully prepared. 
It is obtained by treating pepper with alcohol, evaporating the tincture to the con- 
sistence of an extract, submitting the extract to the action of an alkaline solution 
by which the oleaginous matter is converted into soap, washing the undissolved por- 
tion with cold water, separating the liquid by filtration, treating the matter left on 
the filter with alcohol, and allowing the solution thus obtained to evaporate spon- 
taneously, or by a gentle heat. Crystals of piperine are deposited, and may be puri- 
fied by alternate solution in alcohol or ether, and crystallization. KR. Buchheim 
believes that black pepper contains two substances of analogous constitution, pi- 
perine and chavicine ; he obtained these two principles by washing the alcoholic 
extract of black pepper with water and treating it with ether. The residue was 
treated with a little potassa to remove an acid resin, dissolved in alcohol, decolorized 
with animal charcoal, and repeatedly crystallized from petroleum benzin. The 
piperine thus obtained was in nearly colorless quadrangular prisms, which in alco- 
' holie-solution had a peppery taste. The ethereal solution was agitated with a little 
potassa solution to remove chlorophyll, fatty acids, and resin, the ether distilled off, 
and the residue dissolved in alcohol, treated with animal charcoal, and evaporated. 
By repeatedly dissolving it in a little ether, the piperine was nearly entirely removed, 
and a little petroleum benzin separated the last portions of fat. The chavicine re- 
maining behind was a yellowish brown mass of the consistence of turpentine and 
an extremely acrid pepper taste. Its alcoholic solution, boiled with potassa, yielded 
an alkaline distillate, which proved to be piperidine, while the residue in the retort, 
after dissolving in water and acidulating with hydrochloric acid, yielded chavicic 
acid as an amorphous resinous mass. Piperine may be regarded as a piperidine, 
N,H,C,H,,, in which one H is replaced by piperic acid, thus : N,C,,H,O,,C,H,,; and 
chavicine may in like manner be viewed as a piperidine in which one H is replaced 
by chavicie acid. Neither chavicine nor piperine yields salts with acids. (Buch. N. 
R.; A. J. P., Oct. 1876.) Riigheimer (A. J. P., Aug. 1882, p. 397) has recently 
regenerated the alkaloid piperine by the union of piperidine and the chloride of the 
radical of piperie acid, thus making piperine artificially. The properties of this arti- 
ficial alkaloid are identical with those of the natural piperine. 

Properties. When perfectly pure, piperine is in colorless transparent crystals, 
without taste, with no perceptible action on litmus paper, and fusible at 128° C. to 
129-5° ©. (262-4° to 265° F.) (Riigheimer, A. J. P., Aug. 1882, p. 397), capable 
of being sublimed under favorable circumstances in perfect crystals (Waddington, 
P. J. Tr., March, 1868, p. 415), insoluble in cold water, slightly soluble in boiling 
water which deposits it upon cooling, soluble in alcohol, ether, and acetic acid, and 
still more readily in chloroform, benzol, and petroleum spirit, decomposed by the 
concentrated mineral acids, with sulphuric becoming of a blood-red color, with nitric, 
first of a greenish yellow, then orange, and ultimately red. Christison, however, 
states, in his Dispensatory, that the whitest crystals he had been able to obtain were 
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still acrid, and emitted an irritating vapor when thrown on heated iron. As ordi- 
narily procured, the crystals are yellow. Piperine is a weak alkaloid of the formula 
C,,H,.NO, When boiled with strong potash or heated with soda-lime it is con- 
verted into piperic acid, ©,,H,,0,, and piperidine, C,H,,N. This latter is a powerful 
volatile alkaloid, soluble in all proportions in water and alcohol, and forming erystal- 
line salts with acids. 

It is officinally described as in ‘colorless or pale yellowish, shining, four-sided 
prisms, permanent in the air, odorless and almost tasteless when first put in the 
mouth, but on prolonged contact producing a sharp and biting sensation. It has a 
neutral reaction, is almost insoluble in water, but soluble in 30 parts of alcohol at 
15° C. (59° F.), in 1 part of boiling alcohol, and but slightly soluble in ether. When 
heated to about 128° C. (about 262° F.), Piperine melts, yielding a clear, yellowish 
liquid, which, on cooling, congeals to a resinous mass. When heated on platinum foil, 
it takes fire and is consumed without residue. Concentrated sulphuric acid dissolves 
Piperine with a dark, blood-red color, which disappears on dilution with water. 
When treated with cold nitric acid, Piperine turns rapidly greenish yellow, orange, 
and red, and gradually dissolves with a reddish color. On adding to this solution 
an excess of solution of potassa, the color is at first pale yellow, but on boiling it 
deepens to blood-red, while, at the same time, vapors of an alkaline reaction and of 
a peculiar odor (piperidine) are given off.” U.S. 

Medical Properties. (See Piper, p. 1119.) 


PIX BURGUNDICA. U.S, Br. Burgundy Pitch. 
(PIX BUR-GUN’DI-CA.) 


“The prepared, resinous exudation of Abies excelsa. De Candolle. (Nat. Ord. 
Coniferze.)” U.S. “A resinous exudation from the stem of the Spruce Fir, Abies 
excelsa. D.C. Melted and strained; imported from Switzerland.” Br. 


Poix de Bourgogne, Poix jaune, Poix blanche, F’r.; Burgundisches Pech, Burgunder Harz, 
Wasserharz, G. 


The genus Pinus of Linnzeus has been divided into three genera, viz., Pinus, 
Abies, and Larix ; the first including the pines, the second the firs and spruces, and 
the third the larches; and the division is recognized in this work. 

Gen. Ch. MALE FLOWERS. Catkins solitary, not racemose; Scales staminiferous 
at the apex. Stamens two, with one-celled anthers. Frmaues. (atkins simple. 
Ovaries two. Stigmas glandular. Cone with imbricated scales, which are thin at 
the apex, and rounded. Cotyledons digitate-partite. eaves solitary in each sheath. 
De Cand. 

Abies excelsa. De Candolle—A. communis. Loudon’s Encye. of Plants.—~ 
Pinus Abies. Willd. Sp. Plant, iv. 506 ; Woody. Med. Bot. p. 4, t. 2.— Pinus picea. 
Du Roi. B. & T. 261. The Norway spruce is a lofty tree, rising sometimes one 
hundred and fifty feet in height, with a trunk from three to five feet in diameter. 
The leaves, standing thickly upon the branches, are short, obscurely four-cornered, 
often curved, of a dusky green color, and shining on the upper surface. The male 
aments are purple and axillary, the female of the same color, but usually terminal. 
The fruit is in pendent, purple, nearly cylindrical strobiles, the scales of which are 
oval, pointed, and ragged at the edges. 

This tree is a native of Hurope and Northern Asia. Though designated as the 
source of Burgundy pitch, it furnishes but a part of the substance sold under that 
name. ‘Tingley asserts that the real Burgundy pitch is obtained from the Abies 
ptcea, or Kuropean silver fir tree. According to Geiger, who is probably correct, 
it is procured from both species. To obtain the pitch, portions of the bark are 
removed so as to lay bare the wood, or perpendicular grooved channels are cut, and 
the flakes of concrete resinous matter, which form upon the surface of the wound, 
having been detached by iron instruments, are melted with water in large boilers, 
and then strained through coarse cloths. It is called Burgundy pitch from the 
province of that name in the east of France, although whether it was ever produced 
in that province is uncertain. It is chiefly collected in Finland, the Schwarzwald, 
Austria, and to some extent in the Bernese Alpine region. | 


PART I. Piz Burgundica.—Pix Canadensis. 1123 


From various species of pine, in different parts of Europe, a similar product is 
obtained and sold by the same name. It is prepared by removing the juice which 
concretes upon the bark of the tree, or upon the surface of incisions, called galipot 
by the French, and purifying it by melting, and straining either through cloth or a 
layer of straw. <A factitious Burgundy pitch is made by melting together common 
pitch, rosin, and turpentine, and agitating the mixture with water, which gives it 
the requisite yellowish color. Its odor is different from that of the genuine. Mr. 
Hanbury gives, as a test of true Burgundy pitch, that it is almost entirely soleble 
in twice its weight of glacial acetic acid, while the factitious article similarly treated 
forms a turbid mixture, which quickly separates into a thick oily liquid above, and a 
bright solution below. 

As brought to this country, Burgundy pitch is generally mixed with impurities, 
which require that it should be melted and strained before being used. In its pure 
state it is “hard, yet gradually taking the form of the vessel in which it is kept; . 
brittle, with a shining, conchoidal fracture, opaque or translucent, reddish brown or 
grayish brown, aromatic and somewhat empyreumatic, not bitter.” U.S. It is very 
fusible, and at the heat of the body softens and becomes adhesive. It differs from 
turpentine in containing a smaller proportion of volatile oil. According to Guibourt, 
it can be distinguished from factitious pitches by its complete lack of bitterness, and 
its being only partially soluble in alcohol. 

Medical Properties and Uses. Applied to the skin, in the shape of a plaster, 
Burgundy pitch acts as a gentle rubefacient, producing a slight inflammation with- 
out separating the cuticle. Sometimes it excites a papillary or vesicular eruption ; 
and we have known it to act as a violent irritant, giving rise to severe pain, swelling, 
and redness, followed by vesication and even ulceration. It is used chiefly in chronic 
rheumatic pains, and in chronic affections of the chest or abdomen, which call for 
a gentle but long-continued revulsion to the skin. | 

Off. Prep. Emplastrum Ferri, U. S.; Emplastrum Picis, Br.; Emplastrum Picis 
Burgundicz, U. S.; Emplastrum Picis cum Cantharide, U.S. 


PIX CANADENSIS. U.S. Canada Pitch. [Hemlock Pitch. 
(PIX CAN-A-DEN’SIS.) 


“The prepared resinous exudation of Abies Canadensis. Michaux. (Nat. Ord. 
Conifer.) U.S. 

AxsiEs. See Pix Burgundica. 

Abies Canadensis. Michaux, NV. Am. Sylv. iii. 185.—Pinus Canadensis. Willd. 
Sp. Plant. iv. 505; B. & T. 264. This is the hemlock or hemlock spruce of the 
United States and Canada. When of full growth it is often seventy or eighty 
feet high, with a trunk two or three feet in diameter, and of nearly uniform dimen- 
sions for two-thirds of its length. The branches are slender, and dependent at their 
extremities. The leaves are very numerous, six or eight lines long, flat, denticulate, 
and irregularly arranged in two rows. The strobiles are ovate, little longer than 
the leaves, terminal, and pendulous. 

The tree is abundant in Canada, Nova Scotia, and the more northern parts of 
New England, and is found in the elevated and mountainous regions of the Middle 
States. Its bark abounds in the astringent principle, and is much used for tanning 
in the northern parts of the United States. An extract is made from the bark for 
tanning, which is prepared by evaporation in vacuo, and is said by Mr. N. Spencer 
Thomas, who prepares it, to have a close resemblance to extract of rhatany, and is 
proposed by him as a medicine applicable to similar purposes. It no doubt contains 
tannic acid largely. (A. J. P., May, 1866, p. 214.) The tree contains much less 
juice than some other of the Pinaceze; and very little flows from incisions made into 
its trunk. But in the trees which have attained their full growth, and are about 
or have begun to decay, the juice exudes spontaneously, and hardens upon the bark, 
in consequence of the partial evaporation or oxidation of its volatile oil. The bark 
thus encrusted is stripped from the tree, broken into pieces, and boiled in water. 
The pitch melts, rises to the surface, is skimmed off, and is still further purified by 
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a second boiling in water. It is brought to Philadelphia from the north of Penn- 
sylvania, in dark colored brittle masses, which, on being broken, exhibit numerous 
minute fragments of bark interspersed through their substance. From these it is 
purified in the shops, by melting and straining through linen or canvas. (Hillis, 
Journ. of Phila. Coll. of Pharm., ii. 18.) Another mode of collecting it 1s to make 
incisions into the body of the tree, and to remove the juice as it exudes. (Stearns, 
A.J. P., 1860, p. 29:) 

Hemlock pitch is hard, brittle, quite opaque, of a dark reddish brown color, 
becoming still darker by exposure to the air, of a weak peculiar odor, and scarcely 
any taste. It softens and becomes adhesive with a moderate heat, and even at or- 
dinary temperatures takes the form of the vessel containing it, and melts at 198° F. 
Its constituents are resin and a minute proportion of volatile oil. It is commonly 
known by the incorrect name of hemlock gum. 

Medical Properties and Uses. Canada pitch is a gentle rubefacient, closely 
analogous to Burgundy pitch in its properties, and employed for precisely the same 
purposes. It is, however, more readily softened by heat, and is sometimes almost 
too soft for convenient application at the temperature of the body. A volatile oil 
obtained from Abies Canadensis, and called oz! of spruce, or oil of hemlock, has 
been employed to produce abortion, with the effect of endangering the life of the 
female. (J. S. Paige, V. Y. Journ. of Med., viti. 184.) 

Of. Prep. Emplastrum Picis Canadensis, UV. S. 


PIX LIQUIDA. U.8., Br. Tar. 


(PIX LIQ! UI-DA—lik’ we-da.) 


‘“ An empyreumatic oleoresin obtained by the destructive distillation of the wood 
of Pinus palustris, Miller, and of other species of Pinus. (Nat. Ord. Coniferze.)” 
U.S. “A bituminous liquid, obtained from the wood of Pinus sylvestris (Linn.) | 
and other Pines, by destructive distillation.” Br. 

Resina Empyreumatica Liquida; Goudron végétal, Goudron, F'r.; Theer, G.; Pece liquida, Jt. ; 
Alquitran, Sp. 

The tar used in this country is prepared from the wood of various species of pine, 
particularly Pinus palustris of the Southern States. (See Terebinthina.) The dead 
wood is usually selected, because, when vegetation ceases, the resinous matter be- 
comes concentrated in the interior layers. The wood is cut into billets of a con- 
venient size, which are placed together so as to form a large stack or pile, and then 
covered with earth as in the process for making charcoal. The stack is built upon 
a small circular mound of earth previously prepared, the summit of which gradually 
declines from the circumference to the centre, where a cavity is formed, communi- 
cating by a conduit with a shallow ditch surrounding the mound. Fire is applied 
through an opening in the top of the pile, and a slow combustion is maintained, so 
that the resinous matter may be melted by the heat. This runs into the cavity in 
the centre of the mound, and passes thence by the conduit into the ditch, whence it 
is transferred into barrels. Immense quantities of tar are thus prepared in North 
Carolina and the southeastern parts of Virginia, sufficient, after supplying our own 
consumption, to afford a large surplus for exportation. Considerable quantities of 
tar have been prepared also in the lower parts of New Jersey, in some portions of 
New England, and in Pennsylvania west of the Alleghany Mountains, from the 
Pinus rigida, or pitch pine, and perhaps from some other species. 

Properties, ‘Tar has an acid reaction, a peculiar empyreumatic odor, a bitterish, 
resinous, somewhat acrid taste, a color almost black, and a tenacious consistence in- 
termediate between that of a liquid and a solid. By age it becomes granular and 
opaque. It consists of resinous matter, united with acetic acid, oil of turpentine, 
and various volatile empyreumatic products, and colored with charcoal. By distil- 
lation it yields an acid liquor called pyroligneous acid (see Acidum Aceticum), and 
an empyreumatic oil called o7/ of tar; and what is left behind is pitch. The em- 
pyreumatic oil was first examined by Dr. Reichenbach, of Moravia, who found a 
variety of substances, to which he gave the names of paraffin, eupion, creasote, pica- 
mar, capnomor, and pittacal, It has been found by more careful study of wood- 
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tar that it contains a great variety of compounds, including the hydrocarbons 
toluol, C,H,, xylol, C,H,,, mesitylene and pseudocumol, O,H,, ; phenols like common 
phenol, C,H,O, eresol, C,H,O, guaiacol, U,H,O,, creasol, C,H,,0,, phlorol, C,H,,0, 
and methylereasol, C,H,,O,, the last four constituting the mixture known as creasote . 
and, lastly, paraffin in variable quantity, depending upon the temperature of distil- 
lation, naphthalene, C,,H,, pyrene, ©,,H,,, chrysene, C,,H,,, and retene, C,,H,,. 
Pyrocatechin, C,H,(OH),, is also obtained, either in the pyroligneous acid, as it is 
soluble in water, or in the tarry mixture. It crystallizes readily, fuses at 104°. 
(219-2° F.), and sublimes at a temperature slightly above this. Tar yields a small 
proportion of its constituents to water, which is thus rendered medicinal, and is em- 
ployed under the name of tar-water. It is dissolved by alcohol, ether, and the vola- 
tile and fixed oils, and by a solution of potassa or soda. 

The pitch, left after the evaporation of tar, was formerly officinal, with the British 
Colleges, under the names of Pix nigra, Pix arida, or simply Pix, but has been - 
omitted in the present British Pharmacopeia. It has a shining fracture, softens 
and becomes adhesive with a moderate heat, melts in boiling water, and consists of 
the resin of the pine unaltered, and of various empyreumatic resinous products 
which have received the name of pyretin. (Berzelius, Trait. de Chim., vi. 641 and 
680.) It appears to be very gently stimulant or tonic, and has been used internally 
in ichthyosis and other cutaneous diseases, and recently with great advantage in 
piles. The dose is from ten grains to a drachm (0-65 to 3:9 Gm.) given in pills. 
Pitch is also used externally in the form of ointment. 

Medical Properties and Uses. The medical properties of tar are similar to 
those of the turpentines, but it is much less irritant. It is occasionally used with 
advantage in chronic catarrhal affections, and in complaints of the urinary passages. 
Little benefit can be expected from it in genuine phthisis, in the treatment of which 
it was formerly recommended. In reference to the administration of tar, it has 
always been considered desirable to have it in a soluble state, so that it may be 
brought with facility into a liquid form if thought desirable. Besides, tar in the 
stomach will probably be found efficacious in proportion to its solubility. This de- 
sired end was attained when it was discovered that tar was capable of forming a 
definite, solid compound with sugar, which was very soluble in water. Saccharated 
tar contains 4 per cent. of pure tar, resembles sugar in appearance, having a sweet 
taste and the odor of tar, and may be given in substance or solution as deemed de- 
sirable. (P. J. Tr., Sept. 1871.) (See Syrupus Picis Liquide.)* But glycerin 
is a more convenient vehicle ; and Glycerite of Tar was an officinal preparation in 
1870. Its vapor, inhaled into the lungs, has been found serviceable in numerous 
cases of bronchial disease. Its effects are most conveniently obtained by placing tar 
or the oil of tar in atin dish containing hot water, and heating this; the fumes may 
be inhaled by inverting a funnel over the dish, to which a rubber tube is attached. 
Externally applied it is a decided stimulant, and in the state of ointment is a very 
efficient remedy in tinea capitis or scaldhead, and in some cases of psoriasis, in 
chronic eczema, and other affections of the skin.t} Some prefer a mixture with 
glycerin in the form of the formerly officinal Glycerite of Tar. | 

It may be used in the form of tar-water (see Jnfusum Picis Liquide), or in 
substance made into pills with wheat flour, or mixed with sugar in the form of an 


* Wine of Tar, J. B. Moore. Pure Tar, 3xvi, troy; Glycerin, Sherry Wine, Honey, aa f3 viii; 
Acetic Acid, fZi; Boiling Water, Ovi. Mix the glycerin, sherry wine, honey, acetic acid, and 
boiling water together, in a stone jug or other suitable vessel of the capacity of a gallon. To the 
mixture add the tar, and shake the whole vigorously for several minutes. The vessel is then to be 
tightly stopped and placed upon a stove or in a water-bath, resting upon folds of paper, and the 
mixture digested, for an hour or two, at a temperature of from 150° to 160° F. During the diges- 
tion, the mixture should be frequently well shaken. When the digestion is completed, the mixture 
is to be set aside to macerate, in a warm place, for a few days, it being well shaken occasionally 
during the process, Lastly, strain through muslin, and filter the strained liquid through paper. 

} Liquor Picis Alkalinus. Dr. L. D. Bulkley, of New York, gives the following formula for 
this preparation, which was originally devised by his father. Tar, 3ij; Caustic Potash, 3); Water, 
f3v. Mix and dissolve for external use. This mixes with water in all proportions, and only 
moderately discolors the skin. It dries rapidly and leaves very little stickiness, (Med. News and 
Library, June, 1873; from Archives of Sci. and Pract. Med., Feb. 1873.) 
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electuary. The dose is from half a drachm to a drachm (1-9-3°75 C.c.), and may 
be repeated so as to amount to three or four drachms (11-25-15 C.c.) daily. 

Pulverulent tar is prepared by M. Magnes Lahens, by mixing, in an earthen-ware 
vessel, two parts of finely divided charcoal and one part of liquid tar. The resulting 
mixture resembles small grains of gunpowder, does not soil the vessel or the fingers, 
and yields readily to water the tar which it contains; the most favorable tempera- 
ture for solution being about 20° C. (68° F.). M. Magnes Lahens recommends a 
syrup prepared from the powder as follows. Take of pulverulent tar 50 Gm., water 
180 Gm., granulated sugar 320 Gm. Mix the tar and sugar in a mortar, then add the 
water, and heat the mixture by a water-bath at 60° C. (140° F.). Then remove from 
the bath, shake until the sugar is all dissolved, and strain when hot, and afterwards 
again when cold. A tablespoonful of the syrup, added to a tumbler of water, yields 
a tar-water resembling that of the French Codex. The pulverulent tar may also be 
used for pills, and for fumigation by throwing a few grains on a heated shovel. (P. 
J. Tr., April, 1872, p. 850.) "shell 

Off. Prep. Syrupus Picis Liquide, U. S.; Unguentum Picis Liquide, U.S. 


PLUMBUM. Lead. 

Pb; 206°5. (PLUM’'BUM.) Pb; 103°25. 
Plomb, Fr.; Blei, G.; Lood, Dutch; Piombo, Jt.; Plomo, Sp.; Chumbo, Port. 
Lead is not officinal in its metallic state, but enters into a number of important 
_ medicinal preparations. It occurs in nature as an oxide, as a sulphide called galena, 
and in saline combination, forming the native sulphate, phosphate, carbonate, chro- 
mate, molybdate, tungstate, and arseniate of lead. The oxide is rare, but galena is 
exceedingly abundant, and is the ore from which nearly all the lead of commerce is 
extracted. The process of extraction consists either in melting the ore in contact 
with charcoal, or, in the case of pure galenas, by what is termed the air reduction | 
process. In this case the galena is first roasted, when it is in part changed into 
oxide, PbO, and sulphate, PbSO,. The doors of the furnace are then closed, and 
the unchanged sulphide reacts with both the oxide and the sulphate as follows: 

2PbO + PbS = 3Pb. + SO,, PbSO, + PbS = 2Pb. + 28S0,, 
whereby all the lead is obtained in the metallic state. The richest and most extensive 
mines of galena are found in this country. The lead region of the United States 
extends in length from the Wisconsin in the north to the Red River of Arkansas 
in the south, and in breadth about one hundred and fifty miles. 

Properties. Lead is a soft, bluish gray, and very malleable metal, presenting a 
bright surface when newly melted or cut. It has a perceptible taste, and a peculiar 
smell when rubbed. It undergoes but little change in the air, but is acted on by the 
combined influence of air and rain-water, which give rise to a hydrate, which is 
afterwards changed, in part, into carbonate, by absorbing carbonic acid from the 
atmosphere; and if in water, the carbonate is imparted to it in the state of bicar- 
bonate, which dissolves and renders the liquid poisonous. This chemical effect on 
the metal is greater in proportion as the water is purer. (See page 219.) Aqueous 
vapor passed through leaden pipes has a similar corroding effect, which is greater 
as the lead is purer. (A.J. P., Nov. 1863, p. 507.) Spring and river water act on 
lead differently ; the lead becoming slowly oxidized, and covering itself with a black 
coating of suboxide, which adheres strongly to the metal, and thus in some measure 
protects the water. (Langlois, Journ. de Pharm. et de Chim., 4e sér,, ii. 29.) M. 
Stalmann has satisfied himself, by experiment, that an extremely minute quantity 
of ammonia or of nitric acid will very much promote the action of water upon 
lead; a millionth of ammonia being sufficient for the purpose. (Jbid., iv. 467.) 
Metallic lead seems to be liable to the attacks of certain insects, which bore into and 
sometimes through it, not using it as food, but apparently in search of secure places 
of retreat for future development. A knowledge of this fact may sometimes be im- 
portant. (A. J. P., Jan. 1865, p. 72.) Its sp. gr. is 11:4, melting point 334° C. 
(633°2° F.), and atomic weight 2065. Exposed to a stream of oxygen on ignited 
charcoal, it burns with a blue flame, throwing off dense yellow fumes. The best 
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solvent of lead is nitric acid ; but the presence of sulphuric acid destroys, and that 
of hydrochloric acid lessens, its solvent power, on account of the insolubility of the 
sulphate and chloride of lead. Lead forms a suboxide, Pb,O, a monoxide, PbO, a 
sesquioxide, Pb,O,, a dioxide, PbO,, and a compound of these last two, which has 
a varying composition, but is usually Pb,O,. ‘The monoxide, called in commerce 
massicot, or litharge, may be obtained by calcining, in a platinum crucible, the sub- 
nitrate of lead, formed by precipitating a solution of the nitrate by ammonium. On 
a large scale it is manufactured by exposing melted lead to the action of the air. 
Its surface becomes encrusted with a gray pellicle, which, being scraped off, is 
quickly succeeded by another; and the whole of the metal, being in this way suc- 
cessively presented to the air, becomes converted into a greenish gray powder, con- 
sisting of monoxide and metallic lead. This, by exposure to a moderate heat, ab- 
sorbs more oxygen, and is converted wholly into monoxide. This oxide has a 
yellow color, and is the only oxide of lead capable of forming salts with the acids. 
It consists of one atom of lead 206-5, and one of oxygen 16 = 222:5. Litharge 
is very much used in pharmacy, and is officinal in all the Pharmacopeeias. (See 
Plumbi Oxidum.) The sesqguioxvide, discovered by Winckelblech, is unimportant. 
The dioxide, called also puce oxide from its flea-brown color, may be obtained by treat- 
ing red lead with nitric acid. The acid takes up the monoxide and leaves the dioxide, 
which may be purified by washing with boiling water. A more productive process is 
to precipitate four parts of acetate of lead by three of carbonate of sodium, and then 
to pass into the thin pasty mass of carbonate of lead a stream of chlorine, which con- 
verts the monoxide of the carbonate into the brown dioxide. (/. Wéhler.) Solution 
of chlorinated soda may be conveniently employed to furnish the necessary chlorine. 
(Ff. F. Mayer, A. J. P., 1856, p. 410.) Dioxide of lead is a tasteless powder, of a 
dark brown color. When heated to redness it loses half its oxygen and becomes 
monoxide. It consists of one atom of lead 206°5, and two of oxygen 32 — 238'5. 
The red oxide, Pb,O,, called in commerce minium, or red lead, is described under 
another head. (See Plumbi Oxidum Rubrum.) ead combines with iodine, forming 
the officinal iodide of lead. The acetate, carbonate, and nitrate are also officinal. 

The best tests of lead are sulphuretted hydrogen, and a solution of iodide of po- 
tassium. The former produces a black precipitate of sulphide of lead, the latter, a 
yellow one of iodide of lead. 

Medical Properties and Uses. The effects of lead in its various combinations 
are those of a sedative and astringent. It is used internally for reducing the action 
of the heart and arteries, and for restraining inordinate discharges; and externally 
as an abater of inflammation. When introduced into the system in a gradual manner 
with the food or drinks, or by working in the metal, or when taken in small and 
frequently repeated doses, it acts injuriously on the nervous system, producing a 
peculiar colic, called lead colic, sometimes apoplectic symptoms, and occasionally 
palsy, which is almost always partial, and affects for the most part the upper extrem1- 
ties. Amaurosis has sometimes been traced to the poisonous action of lead. In 
some instances salivation occurs; and, according to Dr. Henry Burton, the constitu- 
tional effects of the metal are indicated by a narrow lead-blue line at the edge of the 
gum, round two or more of the teeth, as a constant and early sign. According to 
Mialhe, lead gains access to the circulation by means of the chlorides of the alkalifi- 
able metals in the alimentary canal, which form with the lead a soluble double chloride 
of lead and potassium, or of lead and sodium. The treatment necessary in lead colic 
is given under Carbonate of Lead. Lead palsy is usually attended with dyspepsia, 
constipation, tendency to colic, lassitude, and gloominess of mind, and is best treated, 
after the elimination of the lead, by tonics, aperients, exercise, and avoidance of the 
cause of the disease. The acute poisonous effects of the lead preparations are to be 
combated by emetics if free vomiting has not previously occurred, by purges of sul- 
phate of magnesia or sulphate of soda, and by opium. These sulphates are sup- 
posed to act as antidotes by forming sulphate of lead. It is probable that they lessen 
the poisonous effects of the soluble salts of lead ; but the sulphate, though insoluble 
in water, may be to some extent soluble in the gastric juice; and, as to its external 
use in the form of ointment, it has been found by Flandin to prove poisonous to the 
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inferior animals. Dr. Geo. B. Wood found alum an excellent remedy for the acute 
poisonous effects of lead. 

For the purpose of eliminating lead from the system, warm sulphuretted baths 
are useful, formed by dissolving four ounces of sulphide of potassium in thirty 
vallons of water, in a wooden tub. These baths cause discoloration of the skin, 
from the formation of sulphide of lead, and should be repeated every few days, un- 
til this effect ceases to be produced. During each bath, the patient should be well 
washed with soap and water with the aid of a flesh-brush, in order to remove the dis- 
coloration. By proceeding in this way, the lead on the skin, or in its pores, is rendered 
insoluble and inert, and at the same time removed. Dr. Melsens praises iodide of 
potassium as a means of separating lead from the tissues, acting by rendering the 
metal soluble, and separating it principally by the urine. (See Potassii [odidum.) 

Orfila has determined, by experiments on dogs, the appearance exhibited by the 
mucous membrane of the stomach after the use of small doses of the salts of lead. 
After the action of such doses for two hours, dull white points are visible on the 
membrane, sometimes in rows and sometimes disseminated, and evidently consisting 
of the metal, united with the organic tissue. If the animal be allowed to live for four 
days, the same spots may be seen with the magnifier ; and if sulphuretted hydrogen be 
applied to the surface, they are instantly blackened. (Archives Gén., 3e sér., iv. 244.) 

According to M. Gendrin, sulphuric acid, prepared like lemonade, and used both 
internally and externally, is a prophylactic against the poisonous effects of lead, 
especially the lead colic. It may be supposed to act by forming the comparatively 
inert sulphate of lead with the poison. Mr. Benson, a manager of white lead works 
at Birmingham, has tried this acid, and finds it a preventive of lead colic in his 
establishment, where it was exceedingly prevalent before its employment. He uses 
it as an addition to ginger beer, to which bicarbonate of soda is also added to render 
it brisk, but not in sufficient quantity to neutralize the whole of the acid. On the 
other hand, the powers of sulphuric acid in preventing the poisonous effects of lead 
are positively denied by Dr. A. Grisolle, Dr. Melsens, and other authorities. Dr. — 
Grisolle recommends that workmen employed in lead manufactories should use fre- 
quent baths, avoid intemperance, and always eat before they enter upon their work 
in the morning. He supposes that in a great majority of cases the metal is intro- 
duced into the system through the stomach by means of the saliva or food. 

According to MM. Sandras and Bouchardat, the hydrated sesquisulphide of iron 
acts as an antidote to the salts of lead; and its efficacy has been confirmed by its 
effects in a case reported by M. Lepage. (Ann. de Thérap., 1857, p. 224.) After 
acute poisoning by lead, the metal has been found in the liver and brain. Indeed, 
it may be detected in most of the organs, a long time after the ingestion of the poison. 

The following table embraces all the officinal preparations of lead. 

Plumbi Oxidum ; Lithargyrum, Br. 1864. Oxideof Lead. ILitharge. 

Emplastrum Cerati Saponis, Br. Soap. Cerate Plaster. 
Kmplastrum Plumbi; Emplastrum Lithargyri, Br. 1864. Lead Plaster. 
Latharge Plaster. 
Emplastrum Asafoetides, U.S. Asafetida Plaster. 
Emplastrum Ferri. Jron Plaster. 
Emplastrum Galbani, U. S., Br. Galbanum Plaster. 
Emplastrum Hydrargyri. Mercurial Plaster. 
Emplastrum Opii, U. S., Br. Opium Plaster. 
Emplastrum Resine. Resin Pluster. Adhesive Plaster. 
Emplastrum Aconiti, U.S. Aconite Plaster; Emplastrum Arnice, 
U. S. Arnica Plaster; Emplastrum Belladonne. Belladonna 
Plaster. 
Emplastrum Saponis. Soap Plaster. 
Emplastrum Calefaciens, Br. Warm Plaster. 
Liquor Plumbi Subacetatis. Solution of Subacetate of Lead. Goulard’s 
Eatract. 
Liquor Plumbi Subacetatis Dilutus. Dilute Solution of Subacetate of 
Lead. Lead-water. 
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Ceratum Plumbi Subacetatis, U S.; Unguentum Plumbi Subacetatis 
Compositum, Br. Cerate of Subacetate of Lead, U.S. Compound 
Ointment of Subacetate of Lead, Br. Goulard’s Cerate. 
Plumbi Acetatis. Acetate of Lead. Sugar of Lead. 
Pilula Plumbi cum Opio, Br. Pills of Lead and Opium. 
Suppositoria Plumbi Composita, Br. Compound Lead Suppositories. 
Unguentum Plumbi Acetatis, Br. Ointment of Acetate of Lead. 
Plumbi Carbonas. Carbonate of Lead. “ 
Unguentum Plumbi Carbonatis. Ointment of Carbonate of Lead. 
Plumbi Nitras. Nitrate of Lead. 
Plumbi Iodidum. Jodide of Lead. 
Emplastrum Plumbi lodidi, Br. Jodide of Lead Plaster. 
Unguentum Plumbi Iodidi, Br. Ointment of Lodide of Lead. 


PLOUMBI ACETAS. U.S., Br. Acetate of Lead. [Sugar of Lead.] 
(PLUM'/BI A-CE’TAS.) 

Pb (Co H3 O2)2. 3H: O3 378°5. PbO, C4 Hz 03. 3HO; 189°25. 

Plumbi Aceticum, P.@.; Acetas Plumbicus, Saccharum Saturni, Cerussa Acetata; Acétate de 


Plomb, Sucre de Plomb, Sel de Saturne, /’r.; Essigsaures Bleioxyd, Bleizucker, G.; Zucchero di 
Saturno, Jt.; Azucar de Plomo, Sp. 


“‘ Acetate of Lead should be kept in well-stopped bottles.” U.S. In the British 
Pharmacopeia the following process is given for preparing this salt. “Take 
of Oxide of Lead, in fine powder, twenty-four ounces [avoirdupois]; Acetic Acid 
two pints [Imperial measure], or @ sufficiency ; Distilled Water one pint [Imp. 
meas.]. Mix the Acetic Acid and the Water, add the Oxide of Lead, and dissolve 
with the aid of a gentle heat. Filter, evaporate till a pellicle forms, and set aside 
to crystallize, first adding a little Acetic Acid should the fluid not have a distinctly 
acid reaction. Drain and dry the crystals on filtering paper, without heat.” Br. 

Preparation. Acetate of lead is obtained by two methods. By one method, thin 
plates of lead are placed in shallow vessels filled with distilled vinegar, in such a 
manner as to havea part of each plate rising above the vinegar ; and these are turned 
from time to time, soas to bring different portions of the metallic surface in contact 
with the air. The metal, in the presence of the oxygen of the air, dissolves in the 
vinegar to saturation, and the solution is evaporated to the point of crystallization. 
This process is a slow one, but furnishes a salt which is perfectly neutral. The other 
method consists in dissolving, by the assistance of heat, litharge, or the protoxide of 
lead obtained by calcination, in an excess of distilled vinegar or of purified pyrolig- 
neous acid, contained in leaden boilers. The oxide is quickly dissolved, and, when 
the acid has become saturated, the solution is transferred to other vessels to cool and 
crystallize. The crystals having formed, the mother-waters are decanted, and, by 
evaporation, made to yield a new crop. These are generally yellow, but may be 
rendered white by repeated solutions and crystallizations. 

Acetate of lead is extensively manufactured in Germany, Holland, France, and 
England, as well as in the United States. It is principally consumed in the arts of 
dyeing and calico-printing, in which it is employed to form with alum the acetate 
of alumina, to act as a mordant. 

Properties. ‘‘ Colorless, shining, transparent, prismatic crystals or scales, efflo- 
rescent and attracting carbonic acid on exposure to air, having a faintly acetous odor, 
a sweetish, astringent, afterward metallic taste, and a faintly acid reaction. Soluble 
in 1:8 parts of water and in 8 parts of alcohol at 15° ©. (59° F.); in 0°5 part of 
boiling water, and in 1 part of boiling alcohol. The solutions exhibit generally a 
slight turbidity, which is removed by the addition of a few drops of acetic acid. 
When heated, the salt melts, then begins to lose water and acetic acid, and, at a 
higher temperature, it is decomposed. The aqueous solution yields a black precipi- 
tate with hydrosulphurie acid, a white one with diluted sulphuric acid, and a yellow 
one with test-solution of iodide of potassium. On heating the salt with sulphuric 
acid, acetous vapors are evolved. The aqueous solution, when completely precipitated 
by hydrosulphuric acid, should yield a filtrate which leaves no residue on evaporation 
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(abs. of zinc, alkalies, or alkaline earths). On precipitating a 10 per cent. aqueous 
solution with diluted sulphuric acid, the filtrate, when supersaturated with ammonia, 
should not exhibit a blue tint (abs. of copper).” U.S. Exposed to the air, it efilo- 
resces slowly. In pure distilled water, free from carbonic acid, it ought to dissolve 
entirely, and form a clear solution. The commercial acetate is sometimes impure 
from the presence of sulphate and carbonate of lead. In purchasing it the apothecary 
should select large crystalline masses. Mr. John Mackay analyzed a specimen of 
this salt, derived from the London market, which contained nearly 30 per cent. 
of sulphate of lead. (P.J. 7r., Jan. 1856, p. 316.) Sulphuric acid, when added 
to a solution of acetate of lead, produces instantly a precipitate of sulphate of lead ; 
and the disengaged acetic acid gives rise to vapors having the smell of vinegar. 
The salt, when heated, first fuses and parts with its water of crystallization, and after- 
wards is decomposed, yielding acetic acid and pyroacetic spirit (acetone), and leaving 
a residue of charcoal and reduced lead. An important property of sugar of lead is 
its power of dissolving a large quantity of monoxide of lead. (See Liquor Plumbi 
Subacetatis.) Tt consists of one atom of lead, which has replaced the two hydrogen 
atoms furnished by two molecules of acetic acid, C,H,O,.H, so that its formula be- 
comes Pb(C,H,O,),, and this in crystallizing takes 3H,O. Its mol. wt. is therefore 
378°5. 

Incompatibles and Tests. Acetate of lead is decomposed by all acids, and by 
those soluble salts the acids of which produce with protoxide of lead insoluble or 
sparingly soluble compounds. Acids of this character are sulphuric, hydrochloric, 
citric, and tartaric. It is also decomposed by lime-water, and by ammonia, potassa, 
and soda; the last two, if added in excess, dissolving the precipitate at first formed. 
It is decomposed by hard water, in consequence of the sulphate of lime and common 
salt which such water usually contains. ‘ Thirty-eight grains dissolved in water 
require for complete precipitation 200 grain-measures of the volumetric solution of 
oxalic acid.” Br. 

Medical Properties and Uses. Acetate of lead, in medicinal doses, is a power- 
ful astringent and sedative ; in overdoses, an irritant poison, which has in a number 
of cases caused death. Burning epigastric pain, vomiting of a white curdy matter 
(chloride of lead), and diarrhoea or constipation with black stools (sulphide of lead), 
and finally collapse, are the characteristic symptoms. Its antidote is any soluble 
sulphate, common salt, soap, or an alkali. In medicinal doses acetate of lead is a 
powerful sedative astringent. The class of diseases in which it has been most fre- 
quently used are hemorrhages, particularly from the lungs, stomach, intestines, and 
uterus. Its effect in restraining the discharge of blood is admitted to be very pow- 
erful. It has been employed by Dr. Burkart with supposed benefit in pneumonia, 
especially in cases occurring in the aged, in which bleeding or antimony cannot be 
borne. It has also been used with advantage in certain forms of dysentery and diar- 
rhoea, and has been recommended in particular stages of cholera infantum. Com- 
bined with opium, it is well suited to the treatment of the diarrhoea occurring in 
phthisis. It sometimes proves a valuable remedy in checking vomiting. Dr. Irvine, 
of Charleston, recommended it to compose the irritability of the stomach in yellow 
fever. Dr. Geo. B. Wood employed it in several cases of yellow fever, at the be- 
ginning of the second stage, with apparently good effect. The dose recommended 
is two grains every two hours, given steadily until thirty-six grains have been taken. 
Certain German physicians have strongly recommended it in aneurism of the aorta, and 
Dupuytren, on their report of its efficacy, tried it in several cases, and with marked 
effect in diminishing the size of the aneurismal tumor. Dr. Geo. B. Wood imi- 
tated the practice in aneurism of the aorta, and employed it in several cases of en- 
larged heart, with encouraging results. In the treatment of the latter disease, the 
testimony of M. Brachet, of Lyons, is strongly in favor of the remedy. The 
solution is frequently used as a collyrium; and, applied by means of cloths, or mixed 
with crumb of bread, it forms a good application to superficial inflammation. It is 
sometimes advantageous to associate opium with the solution, in which case the mec- 
onate of morphine of the opium is decomposed, with the result of forming acetate 
of morphine in solution, and meconate of lead which precipitates, A convenient 
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lotion, containing an excess of acetate of lead, may be formed by adding four grains 
of the acetate and four of opium to a fluidounce of water. 

The practitioner should bear in mind that, when long continued in small doses, 
this medicine may produce—l1, an affection of the alimentary canal, attended with 
severe pain and obstinate constipation, called colica pictonum, or lead colic; 2, a 
chronic affection of the muscles, especially of the extensors of the upper extremi- 
ties, characterized by an excessive wasting of these organs, and denominated lead 
palsy. Both these affections are apt to be produced in artisans who work in lgad. 
The approach of these constitutional symptoms is indicated by a lead-blue line at 
the edge of the gums. 

The dose of acetate of lead is from one to three grains (0:065-0-20 Gm.) in the 
form of pill, repeated every two or three hours. It is generally given combined 
vith opium. The solution for external use may be made by dissolving from two to 
three drachms in a pint of water; and, if it be wanted clear, a fluidrachm of vine-. 
gar or of dilute acetic acid may be added, which immediately dissolves the carbon- 
ate of lead, to which its turbidity is owing. When the skin is denuded of the 
cuticle, the solution should be weaker. The usual strength of the solution as a 
collyrium is from one to two grains (0-065 to 0:13 Gm.) to the fluidounce (30 C.c.) 
of distilled water. 

Of. Prep. Liquor Plumbi Subacetatis; Pilula Plumbi cum Opio, Br.; Suppesi- 
toria Plumbi Composita, Br.; Unguentum Plumbi Acetatis, Br. 


PLUMBI CARBONAS. U.S. Carbonate of Lead. [ White Lead.] 
(PLUM/BI CAR-BO'NAS.) 

(PbCOs3)2. Pb(HO)23 773°5. 2(Pb0, C02). PbO, HO; 386°75. 

Cerussa, P.G.; Plumbum Carbonicum, Carbonas Plumbicus, Ceruse; Céruse, Carbonate de 
Plomb, Blane de Plomb, Blanc de Céruse, F'r.; Bleiweiss, G.; Cerussa, Lat., [t.; Albayalde, Sp. 

Preparation. Carbonate of lead is prepared by two principal methods. By one 
method it is obtained by passing a stream of carbonic acid through a solution of 
subacetate of lead. The acid combines with the lead hydrate of the basic salt, and 
precipitates as carbonate of lead, while a neutral acetate remains in solution. This, 
by being boiled with a fresh portion of protoxide, is again brought to the state of 
basic salt, when it is treated with carbonic acid as before. In this way the same 
portion of acetate repeatedly serves the purpose of being converted into subacetate, 
and of being decomposed by carbonic acid. The carbonate obtained is washed, 
dried with a gentle heat, and thrown into commerce. This process, which produces 
white lead of the first quality, was invented by Thenard, about the year 1802, and 
is that which is usually pursued in France and Sweden, and known as the “ Clichy 
process.” A modification of the process of Thenard, known as Benson’s, is now 
pursued by some manufacturers in England. It consists in mixing litharge with a 
hundredth part of acetate of lead, and subjecting the mixture, previously moistened 
with very little water, to a stream of carbonic acid. 

The other method, which consists in exposing lead to the vapors of vincgar, 
originated in Holland, whence the name “ Dutch process,” and is usually pursued 
in England and the United States ; but in England, with some modifications which 
are not well known. We shall describe this process as pursued by our own manu- 
facturers. The lead is cast into thin sheets, made by pouring the melted lead over 
an oblong sheet-iron shovel, with a flat bottom, and raised edges on its sides, which 
is held in a slanting direction over the melting-pot. As many of these sheets are 
then loosely rolled up as may be sufficient to form a cylinder five or six inches in 
diameter, and seven or eight high, which is placed in an earthen pot containing 
about half a pint of vinegar, and having within, a few inches from the bottom, 
three equidistant projecting knobs in the earthen-ware, on which the cylinder of 
lead is supported, in order to keep it from contact with the vinegar. The pots thus 
prepared are placed side by side, in horizontal layers, in a building roughly con- 
structed of boards, with interstices between them. The first layer is covered with 
boards, on which a stratum of tan or of refuse straw from the stables is strewed ; 
and fresh layers of pots, boards, and tan or straw are successively placed until the 
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building is filled. The sides are also enclosed with straw. The layers of pots con- 
tained in one building, called a stack, are allowed to remain undisturbed for about 
six weeks, at the end of which time they are unpacked, and the cylinder of sheet- 
lead in each pot, though still retaining its shape, is found almost entirely converted 
into a flaky, white, friable substance, which is the white lead. This is separated 
from the lead yet remaining in the metallic state, ground in water, whereby it is 
washed and reduced to fine powder, and finally dried in long shallow reservoirs, 
heated by steam. 

Pelouze has succeeded in explaining these several processes on the same general 
principles. In Thenard’s process, it is admitted that the same portion of acetate 
of lead repeatedly unites with protoxide, and gives it up again to carbonic acid to 
form the carbonate. In the modified English process, referred to above, he supposes 
that the one per cent. of acetate of lead combines with sufficient litharge to convert 
it into subacetate, which immediately returns to the state of neutral acetate, by yield- 
ing up its excess of base to form the carbonate with the carbonic acid. The acetate 
is now ready to combine with a fresh portion of litharge, to be transferred to the 
carbonic acid as before; and thus the small proportion of acetate, by combining with 
successive portions of the litharge, finally causes the whole of the latter to unite with 
the carbonic acid. In the Dutch process, Pelouze has rendered it almost certain 
that none of the oxygen or carbonic acid of the carbonate is derived from the vine- 
gar. In this process he supposes that the heat, generated by the fermentation of 
the tan or straw, volatilizes the vinegar, the acetic acid of which, with the assistance 
of the oxygen of the air, forms with the lead a small portion of subacetate. This, 
by reacting with the carbonic acid, resulting from the decomposition of the tan or 
straw, or derived from the atmosphere, forms carbonate of lead, and is brought to 
the state of neutral acetate. The neutral acetate returns again to the state of sub- 
acetate, and, by alternately combining with and yielding up the protoxide, causes 
the whole of the lead to be finally converted into carbonate. 

-The temperature of the stacks of pots in the Dutch process is about 45° CO. 
(113° F.). If it falls below 35° ©. (95° F.), a part of the lead escapes corrosion, 
and if it rises above 50° C. (122° F-.), the product is yellow. The form of acetic 
acid usually employed in this process is vinegar; but the variable nature of that 
liquid as to strength and purity is an objection to its use; and, accordingly, other 
forms of the acid have been substituted with advantage; as, for example, the purified 
acetic acid from wood in a diluted state. Another method, which yields a white 
lead of excellent covering power, is the process patented in England by Dale and 
-Milner. This consists in carefully grinding between millstones a mixture of litharge 
or any insoluble basic lead salt with water and bicarbonate of sodium. Milner has 
improved upon this method by grinding a mixture of 4 parts of finely divided 
litharge with 1 part of common salt and 16 parts of water. After about 43 hours 
the reaction is complete. The mixture of basic lead chloride and caustic soda is 
then transferred to a leaden vessel, well stirred with a wooden pestle, and a current 
of carbon dioxide passed through it until the liquid is neutral. If the carbon 
dioxide be passed in too long, the product is spoiled. (Roscoe and Schorlemmer, vol. 
ii., 1, p. 293.) 

Properties. ‘A heavy, white, opaque powder or pulverulent mass, permanent 
in the air, odorless, tasteless, and insoluble in water or alcohol. When strongly 
heated, the salt turns yellow, without charring, and, if heated in contact with char- 
coal, is reduced to metallic lead. The salt dissolves in diluted nitric acid with effer- 
vescence, and without leaving more than a trifling residue. This solution yields a 
black precipitate with hydrosulphuric acid, a white one with diluted sulphuric acid, 
and a yellow one with test-solution of todide of potassium. On completely precip- 
itating the solution with hydrosulphuric acid, the filtrate should not leave more than 
a trifling residue on evaporaticn (limit of zinc, alkalies, or alkaline earths).” U.S. 
Tt is sometimes adulterated with the sulphates of barium, calcium, and lead, par- 
ticularly the first. A mixture of equal parts of white lead and barium sulphate is 
known as Venetian white, whilst Hamburg white is a mixture of 1 part of white 
lead and 2 parts of barium sulphate, and Dutch white of 1 part to 3 of barium sul- 
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phate. M. Louyet has examined samples of French white lead, containing consid- 
erably more than half their weight of sulphate of barium. These sulphates, if 
present, are left undissolved by nitric acid. Chalk or whiting is another adultera- 
tion. This may be detected by adding to the nitric solution of the white lead an 
excess of potassa, which will redissolve the monoxide of lead first thrown down, but 
leave a white powder of lime. ‘The British Pharmacopeeia gives among the tests, 
that “the acetic solution when treated with excess of sulphuretted hydrogen, boiled 
and filtered, gives no precipitate with oxalate of ammonia.” Br. Neutral carbonate 
of lead consists of one atom of lead 206°5, one of carbon 12, and three of oxygen 48 
= 266:5. Commercial white lead is a compound of the carbonate and hydrate of 
lead. Its formula is generally taken as (PbCO,), + Pb(OH),. According to Stein, 
white lead, when submitted to simple calcination, loses 14:5 per cent. of its weight ; 
and a mode of determining its purity is thus afforded. (Journ. de Pharm., Janv. 
1859, p. 78.) But the fact seems to be, from the observations of Mr. Wm. Baker, 
that commercial white lead contains variable proportions of the hydrated oxide, from 
a mere trace to the amount of 1 mol. to 3 mols. of the neutral carbonate. (Chem. 
News, Aug. 10, 1861, p. 74.) 

Medical Properties and Uses. White lead is ranked in the Materia Medica 
as an astringent and sedative. It is employed externally only, being used, in the 
form of ointment, as an application to ulcers, and to inflamed and excoriated sur- 
faces. It is recommended in scalds and burns by Prof. Gross; and Mr. Alfred 
Freer has found it very useful in erysipelas, eczema, carbuncle, ete. (P. J. 7r., 
Aug. 1859, p. 138.) The white lead is first brought to the consistence of cream 
by linseed oil, as in making common white paint, and then brushed over the in- 
flamed surface. Its external use, however, is viewed by many practitioners as dan- 
gerous, on account of the risk of absorption; but the occurrence of bad effects is 
rare. A case, however, of colica pictonum from the white lead treatment of a severe 
scald js reported by Dr. G. A. Kunkler, of Madison, Iowa. (See WV. A. Medico- Chir. 
Rev., July, 1857, p. 605.) . 

Being extensively manufactured for the purposes of the arts, the carbonate of lea 
is that preparation which, by slow absorption, most frequently produces the peculiar 
spasmodic colic called colica pictonum. This disease is characterized by pain about 
the region of the navel, and by obstinate constipation attended with a frequent desire 
to evacuate the bowels, and is supposed to depend upon a spasmodic constriction of 
the intestinal tube, particularly of the colon. The principal indications in the treat- 
ment are, first to relax the spasm, and then to evacuate the bowels by the gentlest 
means. Opium and mild aperients, used alternately, are, accordingly, the best rem- 
edies, and among the latter castor oil and sulphate of magnesia are to be preferred. 
Indeed, the latter appears peculiarly adapted to the case; for, while it acts as an 
aperient, it operates to some extent as a counterpoison, by forming sulphate of lead 
with any soluble compound of the metal which it may meet with in the bowels. By 
some practitioners alum is,deemed almost a specific in colica pictonum. It has often 
been advantageously used in lead poisoning; and iodide of potassium and the alka- 
line bromides have been recommended as eliminative means. In relation to the 
bromides, see Journal de Pharmacie, Oct. 1861, p. 313. 

Pharm. Uses. In preparing Liquor Gutta-Perchze, U. S. 

Of. Prep. Unguentum Plumbi Carbonatis. 


PLUMBI IODIDUM. JU.S., Br. Iodide of Lead. 

PbI;3 459°7. (PLUM’BI I-OD'I-DUM.) PbI; 22985. 

Plumbum Iodatum, P.G@.; Ioduretum Plumbicum; Iodure de Plomb, Fr.; Jodblei, G. 

“Take of Nitrate of Lead, Iodide of Potassium, each, four ounces [avoir.]; Dis- 
tilled Water a sufficiency. Dissolve the Nitrate of Lead, by the aid of heat, in a pint 
and a half, and the Iodide of Potassium in half a pint of the Water, and mix the 
solutions. Collect the precipitate on a filter, wash it with Distilled Water, and dry 
it at a gentle heat.” Br. 

No process is given in the U.S. P. 1880 for Iodide of Lead. The process of 
U.S. P. 1870 was identical with the British given above. 
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The nitrate of lead gives up its metal to the iodine, receiving the potassium ; the 
operation taking place between one mol. of the lead nitrate and two mols. of the po- 
tassium iodide. The nitrate of potassium thus formed remains in solution, while the 
iodide of lead is precipitated, Pbh2NO, + 2KI = 2KNO,-+ Pbl. The theoretical 
quantities of nitrate of lead and iodide of potassium are 330-5 of the former and 
331-2 of the latter, or almost precisely equal quantities. The proportions should be 
as nearly as possible those of exact saturation. An excess of the iodide of potassium, 
independently of the waste, has the disadvantage of holding a portion of the iodide 
of lead in solution; while, according to Christison, an excess of lead over the iodine 
disposes to the formation of the lemon-yellow insoluble oxyiodide of lead. By the 
use of equal quantities of the two salts, these disadvantages are avoided. As iodide 
of lead is slightly soluble in cold water, it is desirable to use as little of the solvent 
as will answer; and hence the comparatively small proportion of water employed. 

In the former London process acetate of lead was employed instead of the nitrate ; 
but M. Depaire, of Brussels, ascertained that in this process a considerable amount 
of iodine remains in solution after the precipitation of the iodide of lead; and M. 
F. Boudet states that the quantity of the iodide resulting from the process is 10 
per cent. less than theory would indicate. By the addition of nitric acid to the 
solution, after precipitation, an additional quantity of iodide of lead is obtained. 
M. Boudet ascribes this result to the formation of a portion of soluble iodide of 
potassium and lead, whenever iodide of lead and acetate of potassium are in con- 
tact. By substituting nitrate for acetate of lead, he found that a quantity of iodide 
of lead was obtained, as near that required by theory as the solubility of the iodide 
of lead permits. (Journ. de Pharm., 3e sér., xi. 274.) 7 

From the above remarks it would appear that the above process is on the whole to 
be preferred to that in which the acetate of lead is used, and especially as the nitrate 
is more easily obtained pure. Some interesting experiments have been made by 
M. T. Huraut, of Paris, on the different methods of preparing iodide of lead. It 
may be obtained by the reaction between any of the soluble iodides and the soluble 
salts of lead. It resulted from his observations that of the two salts of lead em- 
ployed, the nitrate was to be preferred, and of the various iodides, though iodide of 
potassium yielded a very handsome product, yet iodide of calcium afforded one not 
inferior in quality, and somewhat greater in quantity. Upon a small scale, as the 
process is performed by the apothecary, the difference would be of little or no con- 
sequence ; but it might be important to the manufacturer. (See A. J. P., xxi. 228.) 

As obtained by the above process, iodide of lead is in the form of “a heavy, bright 
citron-yellow powder, permanent in the air, odorless and tasteless, and of a neutral 
reaction. Soluble in about 2000 parts of water at 15° C. (59° F.), and in about 
200 parts of boiling water; very slightly soluble in alcohol, but readily dissolved 
by aqueous solutions of the acetates of alkalies and by solution of chloride of am- 
monium. When strongly heated, the salt fuses, and, at a higher temperature, it is 
decomposed, emitting violet vapors of iodine, and leaving a citron-yellow residue. On 
triturating 1 part of the salt with 2 parts of chloride of ammonium in a porcelain 
mortar, and adding 2 parts of water, a colorless liquid should result (abs. of and 
difference from chromate). This liquid, diluted with water, affords a white precipi-; 
tate with diluted sulphuric acid, and a black one with hydrosulphuric acid. If all 
the lead has been precipitated from a portion of the solution by the last-named re- 
agent, the filtrate should leave no residue on evaporation and gentle ignition (abs. 
of zine, alkalies or alkaline earths).” U.S. According to Soubeiran, it is soluble in 
1235 parts of cold water, and 19+ of boiling water, which, on cooling, deposits it in 
minute, shining, golden-yellow, crystalline scales. It is freely soluble in a concen- 
trated solution of acetate of sodium (Donato Tommasi, P. J. Tr., 3d series, ii. 805). 
It should be kept excluded from the light. It is stated by Engelhardt that iodine 
is separated from iodide of lead by the perchlorides of iron and copper; while the 
other metallic chlorides have no such effect, producing compounds of iodides of the 
metal employed with chlorides of lead. (Chem. Gaz., Jan. 15, 1856, p. 24.) 

Medical Properties and Uses, This compound is supposed to have the resolvent 
properties of iodine, combined with those which are peculiar to lead, and was at one 
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time recommended in tuberculous diseases, in which, however, it has proved wholly 
inefficient. It is said to have been usefully employed in the discussion of scrofulous 
tumors and other indolent swellings, and in the cure of obstinate ulcers; and for 
these purposes has been used both internally and locally in the form of an ointment, 
According to Dr. Cogswell, if given for some time in small doses, it produces the 
effects of lead, but not those of iodine, upon the system. ( Christison’s Dispensatory.) 
The dose is from half a grain to three or four grains (0 03-0-20 or 0:26 Gm.). Dr. 
O'Shaughnessy states that ten grains (0°65 Gm.) are borne without inconvenienge. 


Of. Prep. Kmplastrum Plumbi Iodidi, Br.; Unguentum Plumbi Iodidi, 7 S., Br. 


PLUMBI NITRAS. U.8., Br. Nitrate of Lead. 

Pb(NOs3)25 330°5. (PLUM’BI NI/TRAS.) PbO, NO5; 165:25. 

Plumbum Nitricum, Nitras (Azotas) Plumbicus, Lat.; Nitrate de Plomb, Fr.; Salpetersaures 
Bleioxyd, Bleisalpeter, G.; Nitrato di Piombo, Jt.; Nitrato de Plomo, Sp. 

Neither the U.S. or Br. Pharmacopceias give a formula for the preparation of this 
salt. It may be readily prepared by the process of the old Dublin Pharmacopeeia. 
“Take of Litharge, in fine powder, five ounces [avoirdupois]; Pure Nitric Acid 
two fluidounces ; Distilled Water three pints [Imp. meas.]; Dilute Nitric Acid a 
sufficient quantity. To the Litharge, placed in a porcelain dish, add the Acid with a 
pint and a half of the Water, and, applying a sand heat, and occasionally stirring the 
mixture, evaporate the whole to dryness. Upon the residue boil the remainder of 
the Water, clear the solution by filtration, and, having acidulated it by the addition 
of a few drops of the Dilute Nitric Acid, evaporate until a pellicle begins to form. 
The heat being now withdrawn, crystals will form on the cooling of the solution, 
which should be dried on blotting-paper in a warm atmosphere, and preserved in a 
close bottle.” 

Properties. In this process the nitric acid unites directly with the oxide of lead 
to form the nitrate. This nitrate is officinally described as in “ colorless, trans- 
parent, or white, nearly opaque, octahedral crystals, permanent in the air, odorless, 
having a sweetish, astringent, afterward metallic taste, and an acid reaction. Solu- 
ble in 2 parts of water at 15° C. (59° F.), and in 0:8 part of boiling water; almost 
insoluble in alcohol. When strongly heated, the salt decrepitates, emits nitrous 
vapors, and finally leaves a residue of oxide of lead. The aqueous solution yields a 
black precipitate with hydrosulphuric acid, a white one with diluted sulphuric acid, 
and a yellow one with test-solution of iodide of potassium. When completely pre- 
cipitated with hydrosulphuric acid, the solution should yield a filtrate which leaves no 
residue on evaporation (abs. of zinc, alkalies or alkaline earths). On precipitating a 
10 per cent. solution of the salt with diluted sulphuric acid, the filtrate, when super- 
saturated with ammonia, should not exhibit a blue tint (abs. of copper).” U.S. It 
is composed of one atom of lead 206-5, combined with two nitric acid groups, 
(NO,),,124 330-5, without water of crystallization. 

Medical Properties. The effects of this salt upon the system are the same as 
those of the other soluble salts of lead; but, though formerly employed, it is now 
quite out of use as an internal remedy. Externally it is occasionally applied to ex- 
coriated surfaces; and a solution made in the proportion of ten grains to an ounce 
of water, and colored probably with alkanet, has been used on the continent of 
Kurope, as a secret remedy, in sore nipples, chapped hands, cracked lips, ete. It has 
recently been found useful in the correction of fetid odors, dependent on the pres- 
ence of sulphuretted hydrogen or ammonium sulphydrate, which it decomposes. 
It is employed for this purpose in solution, which may be sprinkled in apartments, 
or applied to putrescent ulcers, or mixed with offensive discharges, the odor of which 
it is desirable to correct. It will not prevent the putrefaction of animal substances, 
and has no power of destroying the germs or virus of contagion. Ledoyen’s dis- 
infecting fluid is a solution of nitrate of lead in the proportion of a drachm to an 
ounce. Should the salt be used internally, the dose would be from the fourth to the 
half of a grain (0-016 to 0:03 Gm.). tavtageh ( 

Dr. Ogier Ward: has found a solution extremely useful as an injection and lotion 
in cases of fetid discharges from the uterus and vagina, in gleety discharges from the 
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urethra, in sloughing and indolent ulcers, and in chronic impetiginous affections of 
the skin. He prepares the solution extemporaneously by dissolving a scruple of car- 
bonate of lead in sufficient diluted nitric acid for solution, and adding a pint of dis- 
tilled water. The application is to be made twice or three times daily. (Prov. Med. 
and Surg. Journ., Oct. 15, 1851.) By Moerlonge and Vanzette remarkable ef- 
ficiency is ascribed to nitrate of lead in the cure of that very painful and obstinate 
affection, onychia maligna; and their statements have been confirmed by other prac- 
titioners. It is applied by sprinkling the powder on the surface, and, according to 
Dr. J. Scott, of Belfast, Ireland, a complete cure may be relied on in from fourteen 
to thirty days. (Dublin Journ. of Med. Sci., Feb. 1874, p. 145.) A solution of the 
salt in glycerin, in the proportion of ten grains (0°65 Gm.) to the fluidounce (30 
C.c.), is spoken of by Prof. J. G. Wilson in the highest terms as a remedy for 
excoriated and fissured nipples, applied locally to the affected parts, after suckling ; 
care being taken to wash the parts well before the next application of the child, for 
fear of lead poisoning. (M. and S. Reporter, Aug. 21, 1869, p. 164.) 
Of. Prep. Plumbi lodidum, Br. 


PLUMBI OXIDUM. U.S, Br. Ovwide of Lead. [Litharge.| 
PbO 3 222°5. (PLUM’BI OX/I-DUM.) POS 111-25, 
Lithargyrum, Plumbum Oxydatum, Plumbi Oxidum Semivitreum; Oxide de Plomb fondu, Li- 

tharge, Protoxide de Plomb, f’r.; Bleiglitte, Bleioxyd, G.; Litargirio, /t.; Almartaga, Sp. 

When oxide of lead is rendered semi-crystalline by incomplete fusion it becomes 
the semivitrified oxide, or litharge. Almost all the litharge of commerce is obtained, . 
as a secondary product, in the process for extracting silver from argentiferous ga- 
lenas. After extracting the argentiferous lead from the ore, the alloy is calcined 
in the open air; whereby the lead becomes oxidized, and by fusion passes into the 
state of litharge, while the silver remains unchanged. The following is an outline 
of the process. The lead containing the silver is placed upon an oval slightly ex- 
cavated dish, about three feet long and twenty inches wide, called a ¢est, made by 
beating pulverized bone-ash, formed into a paste with water, into a mould, the sides 
of which consist of an elliptical band of iron, and the bottom of strips of sheet-iron, 
placed at short distances apart. The test is of such a size as exactly to fit an opening 
in the floor of a reverberatory furnace, where it is placed and adjusted to the level 
of the floor. On one side of the test the fireplace is situated, and exactly opposite, 
the chimney ; while at one extremity of it the pipe of a strong bellows is placed, 
and at the other a vertical hole is made, communicating with a gutter leading from 
the test. The furnace is now lighted, and shortly afterwards the bellows are put in 
motion. The lead fuses and combines with oxygen, and the resulting oxide, melting 
also, forms a stratum which floats on the surface, and which is driven, by the blast 
of the bellows, along the gutter and through the vertical hole into a recipient below, 
where, upon solidifying, it crystallizes in small scales, which form the litharge. In 
proportion as the lead is oxidized and blown off the test, fresh portions are added 
so as to keep it always sufficiently full. The process is continued for eight or ten 
days, after which no more lead is added. The operation is now confined to the 
metal remaining on the test; and, the oxidation proceeding, a period at last arrives 
when the whole of the lead has run off as litharge, and the silver, known to be pure 
by its brilliant appearance in the fused state, alone remains. This is then removed, 
and the process repeated on a fresh portion of argentiferous lead. 

Properties. ‘ A heavy, yellowish or reddish yellow powder, or minute scales, 
permanent in the air, odorless, tasteless, and insoluble in water or alcohol. When 
heated in contact with charcoal, it is reduced to metallic lead. Oxide of Lead 
should be soluble in diluted nitric acid, without leaving more than a trifling resi- 
due, and with but little effervescence (limit of carbonate), The diluted and filtered 
solution yields a black precipitate with hydrosulphuric acid, a white one with diluted 
sulphuric acid, and a yellow one with test-solution of iodide of potassium. If the 
lead be completely precipitated with hydrosulphuric acid, the resulting filtrate 
should not leave more than a trace of residue on evaporation (limit of zine, alkalies 
or alkaline earths).”. U.S. It slowly attracts carbonic acid from the air, and con- 
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tains more of this acid the longer it has been exposed. It is on this account that it 
commonly effervesces slightly with the dilute acids. It has the property of decolor- 
izing wines, when agitated with them. When heated with the fats and oils, in con- 
nection with water, it saponifies them. (See Hmplastrum Plumbi.) Heated with 
charcoal, it is reduced to the metallic state. In dilute nitric acid it should be almost 
entirely soluble ; and the solution is affected by potassa in the same manner as that 
of the carbonate. (See Plumbi Carbonas.) As it occurs in commerce, it usually 
contains iron, copper, and a little silver and silica. It may be purified from izon 
and copper by digestion in dilute sulphuric acid. The English litharge is most 
esteemed ; that from Germany being generally contaminated with iron and copper. 
In choosing litharge, samples should be selected which are free from copper, and 
from fragments of vegetable matter. Copper is detected, if upon adding ferrocyanide 
of potassium to a nitric solution of the litharge, a brown instead of a white precipi- 
tate is produced. ‘T'wo varieties of litharge are distinguished in commerce, named 
from their color, and dependent on differences in the process employed. Sometimes 
it has a pale yellow color and silvery appearance, and is then denominated silver 
litharge or yellow litharge ; at other times it is of a red color, and is known under 
the name of gold litharge or red litharge. The latter has been said to owe its color 
to the presence of a portion of red lead; but M. Leblanc has shown that the two 
varieties of litharge differ in color, structure, and density only, and not in chemical 
composition. In this respect litharge is essentially identical with the oxide of lead. 
(See Plumbum.) The carbonic acid which it contains is variable; but its average 
amount is about 4 per cent. Peroxide of lead and red lead in litharge may be de- 
tected by heating it in a test-tube with chloride of sodium and bisulphate of potas- 
sium, and introducing a slip of paper colored blue by indigo. If either of these 
oxides be present, the paper will be bleached by the chlorine evolved. (Journ. de 
Pharm., Mars, 1860, p. 237.) 

Litharge is never used internally, but is employed in several pharmaceutical opera- 
tions, and forms an ingredient in various external applications, used for abating in- 
flammation, and for other purposes. By reaction with olive oil it forms the Lmplas- 
trum Plumbi, which is the basis of many of the Plasters. (See Hmplastra.) In 
the arts it is employed in the glazing of pottery, in painting to render oils drying, 
and as an ingredient in flint glass. 

Pharm. Uses. In preparing Digitalinum. Br. 

Of. Prep. Kmplastrum Cerati Saponis, Br.; Emplastrum Lithargyri, Br., 1864 ; 
Empiastrum Plumbi; Liquor Plumbi Subacetatis ; Plumbi Acetas, Br. 


PLUMBI OXIDUM RUBRUM. Red Ouvide of Lead. 

Pb; O13 683°5. (PLUM'BI OX!'I-DUM RU/BRUM.,) Phs Og; 342°8. 

Red Lead, Minium; Deutoxide de Plomb, Oxide rouge de Plomb, Minium, F’.; Mennige, G.; 
Minio, /t., Sp. 

Preparation. Red lead is prepared on the large scale in a furnace, with the 
floor slightly concave and the roof arched, presenting a general resemblance to a 
baker’s oven. The lead is placed on the floor, and gradually raised to a red heat, 
whereby it melts and becomes covered with a pellicle of monoxide, which is removed 
by means of a long iron scraper; and the pellicles, as they successively form, are 
scraped off until the whole of the metal has been converted into them. The product 
is subjected to further calcination, with occasional stirring, for some time, in order 
to oxidize any particles of metallic lead. It is thus rendered yellow, and constitutes 
the monoxide of lead, or massicot. This is taken out of the furnace, thrown upon a 
level pavement, and cooled by being sprinkled with water. It is next reduced to 
fine powder by trituration and levigation, and dried; and in this state is introduced 
into large, shallow, square tin boxes, which are placed in another furnace, closed 
from the air, and heated nearly to redness; the heat being allowed gradually to fall 
during a period of from twenty-four to thirty hours. At the end of that time the 
monoxide of Jead will have combined with an additional quantity of oxygen, and 
become the red oxide. This is taken out, and, having been passed through a fine 
wire sieve, is packed in barrels for the purposes of commerce. 

72 
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The above is an outline of the French process for making red Jead. In England 
and the United States, the calcination of the monoxide is not performed in tin boxes, 
but by returning it to the furnace in which it was first calcined. To save the first 
calcination, litharge is generally used for making the red lead of commerce, which 
consequently is liable to contain the impurities of that substance, consisting of iron, 
copper, and a little silver and silica. Copper is hurtful in red lead when used for 
making glass, to which it communicates color. In order to have red lead of good 
quality, it should be made in large quantities at a time. It is also important that it 
be slowly cooled ; for, as the absorption of oxygen by which it is formed takes place 
during a particular interval of temperature only, it is necessary that the heat, within 
that interval, should be maintained sufficiently long to allow all the monoxide to ab- 
sorb its appropriate quantity of oxygen. ed lead is also prepared by exposing 
litharge to a high temperature with nitrate or carbonate of potassium or sodium. 

Properties. ed lead is in the form of a heavy, scaly powder, of a bright 
red color, with a slight shade of orange. Its sp. gr. is about 9. When exposed 
to heat it gives off oxygen, and is reduced to the state of monoxide. It is sometimes 
adulterated with red oxide of iron and red bole, substances which may be detected 
by treating the red lead with nitric acid, and testing the nitric solution with tincture 
of galls. This reagent will produce a black precipitate, in consequence of the iron 
being dissolved by the nitric acid. If brick-dust be present, it will be left undis- 
solved upon boiling the suspected specimen in water, with sugar and a small quantity 
of nitric acid. When free from impurities it is wholly reduced on charcoal by 
means of the blowpipe, giving a globule of metallic lead. It is completely soluble in 
highly fuming nitrous acid. When treated with nitric acid it is resolved into monoxide 
which dissolves and dioxide which remains in the form of a dark brown powder. 

The red lead of commerce may be considered as a mixture of what may be called 
the true red oxide, and variable proportions of monoxide. That this is its nature 
is rendered probable by the action of cold dilute acetic acid, not used in excess, 
which takes up a variable quantity of monoxide, leaving a portion unchanged in 
color, which may be deemed the pure red oxide. This latter, when analyzed by 
nitric acid, has been proved, by the coincident results of Dalton, Dumas, and Phillips, 
to consist of three atoms of lead, and four of oxygen, equal to 2PbO,PbO, (Dumas), 
or PbO,Pb,O, (Winckelblech). Mulder gives Pb,O, = 3PbO,PbO,, or 2PbO,Pb,0,, 
as the usual composition of red lead. 

Red lead enters into no officinal preparation. In the arts it is used chiefly as a 
paint, and in the manufacture of flint glass. 


PODOPHYLLUM. U.S. Podophyllum. [May-apple.] 
(POD-Q-PHYL’LUM.) 
“The rhizome and rootlets of Podophyllum peltatum. Linné. (Wat. Ord. Ber- 
beridaceze.)” U.S. “The dried rhizome of Podophyllum peltatum. Linn. Im- 
ported from North America.” Br. 


Podophylli Radix, Br.; Podophyllum Root, Mandrake Root; Rhizome de Podophyllum, Fr., 
Fussblattwurzel, G. 


Gen. Ch. Calyx three-leaved. Corolla nine-petalled. Berry one-celled, crowned 
with the stigma. Willd. 

Podophyllum peltatum, Willd. Sp. Plant. ii. 1141; Barton, Med. Bot. ii. 9; Car- 
son, Ldlust. of Med. Bot.i.18, pl.11; B.& 7.17. The may-apple, sometimes also 
called mandrake, is an indigenous herbaceous plant, and the only species of the 
genus. The root (rhizome) is perennial, creeping, usually several feet in length, 
about one-quarter of an inch thick, brown externally, smooth, jointed, and furnished 
with radicles at the joints. The stem is about a foot high, erect, round, smooth, 
divided at top into two petioles, and supporting at the fork a solitary one-flowered 
peduncle. Hach petiole bears a large, peltate, palmate leaf, with six or seven wedge- 
shaped lobes, irregularly incised at the extremity, yellowish green on their upper 
surface, paler and slightly pubescent beneath. The flower is nodding. The calyx 
is composed of three oval, obtuse, concave, deciduous leaves. The corolla has from 
six to nine white, fragrant petals, which are obovate, obtuse, concave, with delicate 
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transparent veins. The stamens are from thirteen to twenty, shorter than the 
petals, with oblong, yellow anthers, of twice the length of the filaments. The 
stigma is sessile, and rendered irregular on its surface by numerous folds or convo- 
lutions. The fruit is a large oval berry, crowned with the persistent stigma, and 
containing a sweetish fleshy pulp, in which-about twelve ovate seeds are embedded. 
It is, when ripe, of a lemon-yellow color, diversified by round brownish spots. 

The plant is extensively diffused through the United States, growing luxuriantly 
in moist shady woods, and in low marshy grounds. It is propagated by its creeping 
root, and is often found in large patches. The flowers appear about the end of May 
and beginning of June; and the fruit ripens in the latter part of September. The 
leaves are said to be poisonous. The fruit has a subacid, sweetish, peculiar taste, 
agreeable to some palates, and may be eaten freely with impunity. From its color 
and shape, it is sometimes called wild lemon. The root is the officinal portion, and 
is said to be most efficient when collected after the falling of the leaves. It shrinks 
considerably in drying. 

Properties. The dried root is much wrinkled lengthwise, is yellowish or reddish 
brown externally, and furnished with fibres of a similar but somewhat paler color. 
It was determined, by an experiment of Mr. Wm. Saunders, that these fibres contain 
as much active matter as the rhizome itself. The fracture is short and irregular, 
and the internal color whitish. The microscopic examination of the section shows 
the rhizome to be composed of loose parenchymatous tissue, with sixteen or more 

ellowish vascular bundles arranged in a circle, and a cortical layer of a double row 
of thick-walled yellowish cells surmounted by the epidermis. It is officinally de- 
scribed as “about one-fifth of an inch (5 mm.) thick, horizontal, nearly cylindrical, 
consisting of joints about two inches (5 cm.) long, somewhat enlarged at the end 
which has a circular scar on the upper side, a tuft of about ten nearly simple, fragile 
rootlets on the lower side, and is sometimes branched laterally ; smooth or somewhat 
wrinkled, orange-brown, internally white and mealy, with a circle of small wood- 
bundles; pith large; inodorous; sweetish, somewhat bitter and acrid.” The powder 
is light yellowish gray, resembling that of jalap. The root in its aggregate state is 
nearly inodorous, but in powder has a sweetish not unpleasant smell. The taste is 
at first sweetish, afterwards bitter, nauseous, and slightly acrid. Both the decoction 
and tincture are bitter; but alcohol is said to be the best solvent of the active 
matter. A bitter substance was extracted from the root by William Hodgson, Jr., 
of Philadelphia, by boiling it with quicklime in water, straining the decoction, pre- 
cipitating the lime with sulphate of zinc, evaporating the clear solution to the 
consistence of an extract, treating this with cold alcohol of 0°817, filtering and 
evaporating the alcoholic solution, and treating the residue with boiling distilled 
water, which deposited the substance referred to on cooling. (Journ. of the Phila: 
Coll. of Pharm., iii. 273.) Though the alcoholic solution of this substance is very 
bitter, it has upon trial been found not to be the purgative principle of the root. 
Analyzed by Mr. John R. Lewis, podophyllum yielded albumen, gum, starch, ex- 
tractive, lignin, gallic acid, fixed oil, traces of volatile oil, salts of potassa and lime, 
and two resinous principles, one soluble in aleohol and ether, and the other soluble 
in alcohol only. Both resins were found to possess the active properties of the root. 
Six grains operated as a drastic cathartic, with some emetic effect. (A. J. P., xix. 
165.) Prof. F. F. Mayer, of New York (A.J. P., 1863, p. 97), stated as the re- 
sult of his investigations, that the rhizome of the may-apple contained both Ler- 
berine and a colorless alkaloid, a resin, a free acid, a neutral odorous substance 
volatilizable in white scales, and saponin. Prof. J. M. Maisch, after a short eXx- 
amination in 1863 of: the mother-liquors from the preparation of the resin, stated 
also (A. J. P., 1863, p. 303) that an alkaloid seemed to be present, but on fuller 
examination at a later date (A. J. P., 1879, p. 590) states that he is unable to find 
any traces of any alkaloid whatever, although Mayer’s reagent (potasslo-mercuric 
iodide) at times gave slight traces of turbidity. In this final conclusion Prof. Maisch 
comes into accord with Dr. F. Power, who (A. J. P., 1878, p. 370) had shown the 
resin of podophyllum to be destitute of the principles announced by Mayer. Pod- 
wissotsky also confirms this view. The resin isa light brownish yellow powder, of 
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greenish tint, devoid of crystalline appearance, becoming darker if heated above 
32° C., and having an acrid, bitter taste. Dr. V. Podwissotsky, 1882 (Pharm. 
Zeitschrift fiir Russland, vol. xx. p. 777), made a careful examination of the root 
and resin, and announces the active principle to be solely a neutral crystalline prin- 
ciple, picropodophyllin. This principle is associated with an inactive resin-acid, 
picropodophyllic acid, and the combination of the two he names podophyllotoxin. 
Picropodophyllin is in colorless, silky, extremely delicate needles, very soluble in 
chloroform, readily soluble in 95 per cent. alcohol, but very slightly in 75 per cent. 
alcohol. It is soluble in ether, and crystallizes from a warm saturated solution on 
cooling. It is insoluble in water, turpentine, or benzin. Podophyllotoxin is a bitter, 
white resinous powder, soluble in weak alcohol and hot water. It may be precipitated 
from its alcoholic solution by water in large quantity. (P. J. Tr., 1882, p. 1011.) 
He also obtained podophylloquercetin, the coloring principle, which is closely allied 
to quercetin, and is the cause of the varying color of resin of podophyllum. The 
processes for preparing these principles will be found in the foot-note.* Dr. Manlius 


* Podophyllotoxin. This is better prepared from the root than from the crude podophyllin. The 
coarsely powdered root is extracted with chloroform, either by maceration or percolation. The 
chloroform must be as free from alcohol as possible, otherwise considerable quantities of podophyl- 
loquercetin, etc., are dissolved, which complicate the purification of the podophyllotoxin, and for 
the same reason the root should be exhausted cold, not on the water-bath. The chloroform is dis- 
tilled from the liquid until the residue has attained a syrupy consistence, when it is slowly poured 
into two volumes of pure absolute ether: or ether may be added in small quantities at a time 
with frequent stirring, until, on further addition, no more precipitation takes place. Podophyl- 
lotoxin and fatty matter are dissolved by the ether-chloroform mixture, whilst podophyllic acid 
separates in flocks. An insufficiency of ether may therefore result inthe non-precipitation of some 
of the podophyllic acid, but an excess cannot be injurious. On no account should ether that is con- 
taminated with alcohol be used, as it retains podophyllic acid in solution, which cannot afterwards 
be removed. To ascertain if that substance has been completely precipitated, ether is gently poured 
on to the ether-chloroform solution, when the appearance of flocks indicates the presence of podo- 
phyllic acid. 

The ether-chloroform solution is poured off on to a filter and allowed to drop into about twenty 
times its volume of petroleum spirit. From each drop as it falls into the petroleum spirit a white 
powder separates, whilst fixed oil and crystalline fat dissolve. If an insufficient quantity of petro-. 
leum spirit has been used, the deposited powder adheres together or forms small lumps which easily 
retain fatty matter, and even a part of the powder itself may pass into solution if too much ether- 
chloroform mixture be present. The more the powder is contaminated with podophyllic acid the 
more liable will it be to form agglutinated lumps. If this is the case, the podophyllotoxin must be 
subjected to a purification, it being first completely precipitated by the addition of more petroleum 
spirit. 

The precipitated podophyllotoxin is dried at a temperature not exceeding 35° C., and dissolved 
in the smallest possible quantity of chloroform. This chloroformic solution is filtered into petroleum 
spirit, adding a few drops of water so as to moisten the precipitate as it falls. It should be allowed 
to settle, and then collected and dried at a low temperature. If properly prepared it should form a 
ee 2) pale yellow powder, and may be preserved in ordinary glass bottles, as it is not decomposed 

y light. 

Podophyllotoxin may also be prepared from podophyllin by the same method, but it must be 
borne in mind that podophyllin contains decomposition products formed during the process of manu- 
facture, from which the podophyllotoxin is not easily freed. Pure podophyllotoxin must be very 
easily soluble in chloroform, and the solution must remain clear on the addition of ether, but deposit 
white flocks when mixed with petroleum spirit. Perchloride of iron should not color the alcoholic 
solution green. It is not completely soluble in aqueous solution of ammonia; the alkali should re- 
move the picropodophyllic acid only, and if too much ammonia has not been used, a gelatinous 
mass is obtained in consequence of the separation of picropodophyllin. If to this mass ether is 
added, gently warmed and shaken, the picropodophyllin dissolves in the ether and may be obtained 
in acicular crystals by evaporating the ethereal solution. 

Picropodophyllin. This body may be prepared from podophyllum resin or root. In either case, 
however, the podophyllotoxin must be first extracted, but not necessarily in a state of purity ; it 
may be obtained by exhausting the resin or root with chloroform, evaporating the chloroformic 
solution to complete dryness, and thoroughly extracting with boiling petroleum spirit. The residual 
brown powder is impure podophyllotoxin. It is dissolved in a small quantity of alcohol, freshly 
slaked lime added in considerable excess, and the whole dried in the water-bath. The dry mass is 
then powdered and exhausted by repeatedly boiling with absolute, or at least very strong, alcohol, 
and filtering through a heated funnel. On cooling, the concentrated alcoholic solution deposits the 
picropodophyllin in long, snow-white, silky crystals. They are collected, washed with 50 per cent. 
spirit containing a little ammonia, to remove the last traces of picropodophyllic acid as well as color- 
ing matter, ete., and finally dried at a low temperature, during which the crystals aggregate to 
felted, silky masses. The filtrate and washings may be concentrated to obtain the picropodophyllin 
still in solution, All the solutions of picropodophyllin have an intensely bitter taste. 

Picropodophyllic Acid may be obtained from podophyllotoxin by treatment with ammonia. 
Owing to the decomposing action of the alkali, it is very difficult to obtain picropodophyllic acid 
quite pure, especially in sufficient quantity for chemical analysis. 
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Smith recommends that the resin should be prepared by forming an alcoholic tine- 
ture of the root, evaporating the tincture till most of the alcohol is driven off, and 
throwing the residue into water, by which the resin is precipitated. The concen- 
tration should not be carried too far; as otherwise the resin separates in clots, which 
cannot be easily washed. According to Dr. Smith, the resin, when pure, is white, 
and purges actively. It is called podophyllin. (A. J. P., xxiv. 306.) For a more 
complete account of what is known of the resins of podophyllum, the reader is re- 
ferred to the article on Resina Podophylli. 

The leaves of the Podophyllum peltatum were chemically examined by Mr. 
Thomas J. Husband, Jr., who obtained from them a resinous matter and a portion 
of the alkaloid berberine, which is found in the root. This resinous matter con- 
sisted of two distinct resins, ‘‘ one soluble in ether and alcohol, the other in alcohol, 
and both in caustic alkalies and chloroform. Mr. Husband states that the resin 
obtained from the leaves is similar in its chemical relations to podophyllin, but 
proved, when taken internally, to be without its purgative properties; eight 
grains being taken without other effect than slight headache.” (A. J. P., 1869, p. 
200.) : 

Medical Properties and Uses. Podophyllum is a slow but active and certain 
cathartic, producing copious liquid discharges. In some cases it has given rise to 
nausea and even vomiting, but the same result is occasionally experienced from 
every active cathartic. Its operation resembles that of jalap, but is rather slower, 
and is thought by some to be more drastic. It is generally thought by the pro- 
fession to be an- efficient cholagogue, and the experiments of Prof. Rutherford 
upon dogs certainly confirm this belief. It is very much employed in various parts 
of the country in bilious fevers and hepatic congestions, and as a general cathartic. 
In minute doses, frequently repeated, podophyllum has been thought to diminish 
the frequency of the pulse, and to relieve cough, and, for these effects, has been 
given in hemoptysis, catarrh, and other pulmonary affections, but this employment 
of it is of doubtful advantage. 

The dose of the powdered root, as a purgative, is about twenty grains (1:3 Gm.). 
An extract is prepared from it possessing all its virtues in a smaller bulk (see 
Extractum Podophylli), but the officinal resin is almost exclusively used under the 
name of podophyllin. In its purest state the dose as a laxative is from one-eighth 
to one-quarter of a grain (0:008-0-017 Gm.); as a purgative, from one-quarter to 
one-half grain (0°017-0:037 Gm.). 

Off. Prep. Abstractum Podophylli, 7 S.; Extractum Podophylli, U. S.; Ex- 
tractum Podophylli Fluidum, U. S.; Podophylli Resina, Br.; Resina Podophylli, 
U.S. 

Podophyllic Acid separates out on the addition of ether to the chloroformic solution of the crude 
podophyllotoxin; it may be washed with ether and purified by repeated treatment with chloroform 
and ether. 

Both the fatty substances present may be isolated from the petroleum spirit solutions obtained 
in preparing podophyllotoxin. The residue left after distilling off the solvent crystallizes on 
standing. ’ 

Podophylloquercetin can be best obtained from podophyllin that has been prepared without the 
use of alum. After exhausting with chloroform and petroleum spirit, the podophyllin is dried and 
extracted with ether, which removes podophylloquercetin with but little impurity. The residue, 
after evaporating the ethereal solution, is treated with acetate of lead, with which podophylloquer- 
cetin forms a compound soluble in acetic acid. This compound is decomposed in the usual manner, 
the podophylloquercetin being taken up with ether. On evaporating the solution, it is finally ob- 
tained in the form of a yellow powder, gradually turning green on exposure to air. Ether precipi- 
tates it from ammoniacal solution in minute yellow crystals. It may also be obtained by sublima- 
tion in yellow shining crystals. (Pharm. Zeitschrift fiir Russland, vol. xx. p. 777; P.J. Tr., 1882, 
p- 1011.) ALS : ; 

According to Podwissotsky, picropodophyllin is so insoluble in its crystalline form that it has 
little action upon the system, but administered in solution in warm oil it is active. In the root 
and in the officinal resin it isin the form of podophyllotoxin, and is rendered soluble by picro- 
podophyllic acid; if an alkali or soap be added to podophyllin, it is affirmed, the active part 
passes through the intestine unchanged. One-sixteenth of a grain (0°004 Gm.) of podophyllotoxin 
was usually sufficient to kill a cat ; of picropodophyllin more than five-sixths of a grain (0°05 Gm.) 
was never required to kill; a solution of picropodophyllin in picropodophyllic acid acted like podo- 
phyllotoxin. The dose of the latter principle for the adult man is set down as from one-fourth to 
one-half a grain (0°017 to 0°035 Gm.). If this be correct, podophyllotoxin is practically no stronger 
than the officinal resin. 
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POTASSIUM. Potassium. 

K3; 39. (POQ-TAS/SI-UM.) K; 39. 

Potassium, Fr.; Kalium, Kalimetall, G.; Potassio, /t.; Potasio, Sp. 

Potassium is a peculiar metal, forming the radical of potassa, and of a number 
of other medicinal preparations. It was discovered in 1807 by Sir H. Davy, who ob- 
tained it by decomposing fused hydrate of potassa by a voltaic current. It was after- 
wards procured in larger quantity by Gay-Lussac and Thenard, by bringing the 
fused alkali in contact with white-hot iron, which attracted the oxygen and set free 
the metal. The best process is that of Brunner, as modified by Wohler, which con- 
sists in decomposing potassa in the state of carbonate, mixed with charcoal. The 
mixture of carbonate and charcoal is obtained by heating cream of tartar to redness 
in a covered crucible. For an account of some improvements in Brunner’s process 
by MM. Mareska and Donny, see A. J. P. (xxv. 70). 

Potassium is solid, softer and more ductile than wax, easily cut with a knife, and 
of a silver-white color. A newly-cut surface is brilliant; but the metal quickly 
tarnishes by combining with the oxygen of the air, and assumes the appearance of 
lead. It possesses a remarkably strong affinity for oxygen, and is capable of taking 
that element from almost every other substance. On account of this property it must 
be kept in liquids, such as naphtha, which are devoid of oxygen. On the same ac-~ 
count, when exposed with a fresh-cut surface to the air, it becomes luminous through 
a slow combustion, like phosphorus in the dark. (Chem. News, Feb. 28, 1868, p. 
108.) Its sp. gr. is 0°865, melting point 62°5° C. (144:5° F.), atomic weight 39, 
and symbol K. When thrown upon water it floats, takes fire, and burns with a rose- 
colored flame, combining with oxygen, and generating potassa which dissolves in the 
water. It forms numerous combinations, uniting with most of the non-metallic ele- 
ments, and with several of the metals. It combines in two proportions with oxygen, 
forming a monoxide (K,QO) of a gray, and a tetroxide (K,O,) of a yellowish brown 
color. It also unites with chlorine, and forms officinal compounds with iodine, bro- 
mine, cyanogen, ferrocyanogen, ‘and sulphur, under the names of iodide, bromide, . 
cyanide, and ferrocyanide of potassium, and sulphurated potassa. Its monoxide is a 
strong Salifiable base existing in nature always in combination, and forming with acids 
a numerous and important class of salts. Of these, the acetate, bichromate, hypophos- 
phite, carbonate, bicarbonate, chlorate, citrate, hydrate (caustic potassa), nitrate, per- 
manganate, sulphate, sulphite, tartrate, and bitartrate are officinal, and will be 
described under their respective titles. 


POTASSA. U.S. Potassa. 

KHO; 56. (PQ-TAS’SA.) KO, HO; 56. 

Potassa Caustica, Br.; Kali Purum; Caustic Potassa, Hydrate of Potassa, Potassium Hydrate; 
Kali Causticum Fusum, P.@.; Potasse (Potassii) Hydras, Kali Hydricum Fusum, Oxydum Potassi- 
com, Lapis Causticus Chirurgorum ; Caustic Potash; Potasse caustique, F’r.; Kalium-Hydrat, Kaus- 
tisches Kali, @. 

“Take of Solution of Potash two pints [Imperial measure]. Boil down the So- 
lution of Potash rapidly in a silver or clean iron vessel, until there remains a fluid 
of oily consistence, a drop of which when removed on a warm glass rod solidifies 
on cooling. Pour this into proper moulds, and when it has solidified, and while it is 
still warm, put it into stoppered bottles.” Br. A process for Potassa is no longer 
in the U. S. Pharmacopeia: that of 1870 is identical with the British. 

The concrete alkali, obtained from these processes, is the hydrate of potassa, suffi- 
ciently pure for medicinal purposes. The solution of the alkali freed from carbonic 
acid having been obtained by another formula (see Liquor Potasse), the formation 
of the present preparation requires merely the evaporation of this solution until the 
whole of its uncombined water is driven off. The evaporation must be performed 
in metallic vessels, as those of glass or earthen-ware are acted on by the alkali; and 
it should be completed as quickly as possible, in order to abridge the period during 
which the solution would be liable to absorb carbonic acid from the atmosphere. When 
poured out on a metallic plate or dish, the cake, just as it concretes, may be marked 
with a knife in the directions in which it is to be divided, and when cold it readily 
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breaks in those directions. A better plan, however, is to run the fused alkali into 
suitable moulds, as directed in the former U.S. and British formulas. These should 
be made of silver or iron and have a cylindrical shape, which is the most convenient 
form of the alkali for surgical use. Green glass bottles with ground stoppers are best 
adapted for preserving this preparation, as white flint glass is attacked by the alkali. 
“ Potassa should be kept in well-stopped bottles made of hard glass.” U.S. 
Properties. It is officinally described as “a white, hard and dry solid, generally 
in form of pencils, very deliquescent, odorless, or having a faint odor of lye, of a 
very acrid and caustic taste, and a strongly alkaline reaction. Soluble in 0-5 fart 
of water, and in 2 parts of alcohol at 15° C. (59° F.) ; very soluble in boiling water 
and in boiling alcohol. When heated nearly to a red heat, it melts, forming an oily 
liquid. At a strong red heat, it is slowly volatilized unchanged. Its aqueous solution 
dropped into solution of tartaric acid, produces a white, crystalline precipitate which 
is redissolved by an excess of solution of potassa. An aqueous solution of potassa 
should be colorless (abs. of organic matter), and, after being supersaturated with” 
nitric acid, should not be more than slightly clouded on the addition of test-solution 
of nitrate of silver (limit of chloride), or of chloride of barium (limit of sulphate). 
Dropped into an acid, it should not produce more than a faint effervescence of isolated 
bubbles (limit of carbonate). If 1 part of potassa be dissolved in 2 parts of water, 
and the solution dropped into 4 parts of alcohol, not more than a slight precipitate 
(limit of silica), or a small amount of a dense aqueous layer (limit of carbonate), 
should be separated. To neutralize 2°8 Gm. of Potassa should require not less 
than 45 C.c. of the volumetric solution of oxalic acid (corresponding to at least 90 
per cent. of absolute hydrate of potassium).” U.S. It is important that the re- 
quirements of the Pharmacopeia be complied with, and that potassium hydrate 
should not contain more than 10 per cent. of impurity. The white stick caustic 
potassa of commerce usually contains from 15 to 28 per cent. of water, which 
seems to be a necessary impurity, for if a certain quantity of water is not present it is 
impossible to mould the stick. By heating this so as to drive off the water a purified 
hydrate in cakes may be obtained. On account of its deliquescent property, and 
its strong attraction for carbonic acid, it requires to be kept in very accurately 
stopped bottles. As formerly obtained by the U. S., London, and Edinburgh 
formulas, from solution of potassa derived from an impure carbonate, it contained 
various impurities, which, however, did not interfere with its medicinal value ; such 
as chloride and tetroxide of potassium, ferric oxide, lime, silica, alumina, sulphate of 
potassium, and a portion of the alkali still in a carbonated state. Officinal potassa 
may be rendered nearly pure by digestion in alcohol, which takes up only the 
alkaline hydrate, evaporating the solution to dryness, and fusing the dry mass ob- 
tained. Hydrate of Potassa, when thus procured, is called alcoholic potassa. -It 
is generally in flat white pieces, which are dry, hard, brittle, and extremely caustic. 
Its other properties are similar to those of the impure hydrate above described. 
According to Mr. H. Wurtz, of New York, commercial alcoholic potassa usually 
contains a trace of silicate of potassium, which appears to be taken up by the 
alcohol. The source of this is the carbonate of potassium employed, which may 
be freed from this impurity by evaporating its aqueous solution, in a sheet-iron dish, 
to dryness, and adding, from time to time, lumps of carbonate of ammonium. The 
silicate is thus converted into the carbonate; and, on dissolving the residue, the 
silica appears in flakes, which may be separated by filtration. Potassa may be dis- 
tinguished from the other fixed alkalies (soda and lithia) by affording, when in solu- 
tion, a crystalline precipitate (cream of tartar) with an excess of tartaric acid, and 
a yellow one with platinic chloride.* Potassa imparts to the flame of burning alcohol 
in which it is dissolved a reddish tint; soda colors it yellow even in the presence of 
potassa; and thus a method is afforded of detecting an admixture of the latter with 
the former alkali. According to Bunsen, when the flame is viewed through a glass 
having a cobalt-blue color, only the color imparted by potassa is seen, that peculiar to 
soda not being able to penetrate through blue glass. (Journ. de Pharm., Oct. 1860, 


* For a method of analyzing commercial potash so as to determine the percentage and character 
of impurities, see A.J. P., xlvii. 464. 
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p. 319.) Potassa is known chemically as potassium hydrate, KOH, and is composed 
of one atom of potassium 39, united with one hydroxyl group, OH, 17 = 56. 

Medical Properties and Uses. This is the old causticum commune acerrimum, 
or strongest common caustic. It is a powerful escharotic, quickly destroying the 
life of the part with which it comes in contact, and extending its action to a con- 
siderable depth beneath the surface. In this latter respect it differs from nitrate 
of silver or lunar caustic, to which it is, therefore, preferred in forming issues and 
opening abscesses. The most convenient mode of employing the caustic for the 
formation of an issue, is to apply to the skin a piece of linen spread with adhesive 
plaster, having a circular opening in its centre corresponding with the intended size 
of the issue, and then-to rub upon the skin, within the opening, a piece of the 
caustic previously moistened at one end. The application is to be continued till 
the life of the part is destroyed, when the caustic should be carefully washed off 
with a wet sponge or wet tow, or neutralized by vinegar. In forming from it 
solutions of potassa of definite strength, whether for medicinal or pharmaceutical 
use, an allowance should be made for the percentage of water it always contains. 
(See Liquor Potassa.) A solution of one drachm and a half of caustic potassa in 
two fluidounces of distilled water was highly recommended by the late Dr. Harts- 
horne, of Philadelphia, as an application to the spine in tetanus. It may be applied 
by means of a sponge attached to the end of a stick, which should be drawn quickly 
along the back from the nape of the neck to the sacrum. It produces a powerful 
rubefacient effect.” 

O77. Prep. Liquor Potassze, U.S; Potassa cum Calce, U. S.; Potassze Perman- 
ganas, Dr. 


POTASSA CUM CALCE. U.S. Potassa with Lime. 
(PO-TAS-SA CUM CAL/CE.) 

Pulvis Causticus cum Calce, Pulvis Causticus Viennensis; Vienna Caustic, Vienna Paste; Cause 
tique (Poudre) de Vienne, Fr.; Wiener Aetzpulver, G. 

“ Potassa, fifty parts ; Lime, fifty parts, To make one hundred parts. Rub them 
together so as to form a powder, and keep it in a well-stopped bottle.” U.S. | 

This preparation is “a grayish white powder, deliquescent, having a strongly 
alkaline reaction, and responding to the tests for calcium and potassium. It should 
be soluble in hydrochloric acid without leaving more than a small residue.” U.S. 
It should not effervesce on the addition of an acid. It is prepared for use by being 
made up into a paste with a little alcohol. The paste is applied to the part to be 
cauterized for ten or fifteen minutes, and is conveniently limited in its operation by 
a piece of adhesive plaster, in the manner explained under potassa. The former 
Edinburgh preparation, made by evaporating the solution of potassa to one-third, 
and adding lime enough to bring it to the state of a firm paste, was often called 
causticum commune mitius, or milder common caustic. Potassa with lime is a more 
manageable caustic than the officinal potassa, on account of the presence of the 
lime, which renders it milder, slower in its operation, and less deliquescent, and 
causes it to spread less beyond the part intended to be affected. Dr. Filhos has 
improved this caustic by forming it in sticks. To prepare it thus, the potassa is 
perfectly fused in an iron spoon, and one-third of its weight of quicklime is added 
in divided portions; the whole being stirred with an iron rod. The fused mass is 
then run into lead tubes, closed at one end, about three inches long, and from a 
quarter to half an inch in diameter in the clear. The sticks are kept, still enclosed 
in the lead tubes with the open end downwards, in thick glass tubes, containing some 
powdered quicklime, and closed with a cork, between which and the stick some 
cotton is put to steady the caustic. When employed, as much of the caustic is 


* At the suggestion of Dr. Maunoury, of Chartres, M. E. Robiquet has prepared a paste con- 
sisting of gutta-percha and caustic potassa, which offers many advantages of manipulation, in the 
application of the latter substance. It is prepared by simply melting together equal weights of 
the two substances. The resulting paste can be moulded into any form that may be thought de- 
sirable, either of cylinders, plates, or lozenges, and retains its form indefinitely, even when intro- 
duced into cavities. All that is necessary, before applying it, is to dip it into alcohol for a few 
seconds. The resulting eschars are very precise in their form. (Jowrn. de Pharm., xxx. 275.) 
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uncovered at the end, by scraping off the lead, as it is proposed to use. This form 
of caustic is particularly recommended for cauterizing the neck of the uterus. M. 
E. Robiquet has modified the caustic, by fusing the potassa and lime at a higher 
heat, running the fused mass into iron moulds, and quickly coating the sticks, when 
cold, with melted gutta-percha. The higher heat employed renders the caustic 
harder and more homogeneous.* 


POTASSA SULPHURATA. U.S, Br. Sulphurated Potassa. 
(PQ-TAS'SA SUL-PHU-RA/TA.) 

Potassii Sulphuretum, U.S. 1870; Sulphuret of Potassium, Sulphurated Potash; Kalium Sul- 
furatum, P.G.; Sulfure de Potasse, Foie de Soufre, F’r.; Kalischwefelleber, @. 

“Sublimed Sulphur, one part; Carbonate of Potassium, two parts. Rub the 
Carbonate of Potassium, previously dried, with the Sulphur, and heat the mixture 
gradually, in a covered crucible, until it ceases to swell and is completely melted. 
Then pour the liquid on a marble slab, and, when it has solidified and become cold, 
break it into pieces, and keep them in a well-stopped bottle of hard glass.” U.S. 

“Take of Carbonate of Potash; in powder, ten ounces; Sublimed Sulphur jive 
ounces. Mix the Carbonate of Potash and the Sulphur in a warm mortar, and, 
having introduced them into a Cornish or Hessian crucible, let this be heated, first 
gradually, until effervescence has ceased, and finally to dull redness, so as to produce 
perfect fusion. Let the liquid contents of the crucible be then poured out on a clean 
flagstone, and covered quickly with an inverted porcelain basin, so as to exclude the 
air as completely as possible while solidification is taking place. The solid product 
thus obtained should, when cold, be broken into fragments, and immediately enclosed 
in a green-glass bottle, furnished with an air-tight stopper.” Br. 

These processes are essentially the same, except that a greater heat is used in the 
Br. process, which somewhat modifies the result. When carbonate of potassium is 
melted with half its weight of sulphur, as in the U.S. process, the carbonic acid is 
expelled. The composition varies with the heat employed. If the heat do not ex- 
ceed 185° C. (365° F’.), the resulting preparation will contain hyposulphite of potas- 
sium ; if above 300° C. (572° F.), sulphate of potassium. (Fordos and Crélis.) The 
reaction for the preparation at the lower temperature is 3K,CO, ++ (S,), = 2K,S, + 
K,S,0, ++ 3CO,, which at the higher temperature is changed as follows, 4K,S,0, = 
3K,SO, + K,S,. The pentasulphide of potassium formed is decomposed at this high 
temperature into sulphur, which burns off, and K,S,. The U.S. preparation, there- 
fore, which is made at the temperature of fusion, probably contains hyposulphite of 
potassium, and may be represented by the formula 2K,S, + K,S,0, ; three mols. of 
CO, escaping: while the British, being prepared at a red heat, contains sulphate of 
potassium, the reaction probably being 4K,CO, + (S,), = K,SO, + 3K,8, + 4CO,: 

The Pharmacopeeias use the carbonate of potassium from pearlash; but in the 
process of M. Henry, which is stated to be the best yet devised, the pure carbonate 
of potassium is employed. His formula is as follows. Mix two parts of pure salt 
of tartar with one of roll sulphur reduced to powder, and put the mixture into flat- 
bottomed matrasses, which should be only two-thirds filled. These are placed ona 
sand-bath, and the fire is applied so as, at first, to produce only a gentle heat, which 
is afterwards increased. Care must be taken that the necks of the matrasses do not 
become obstructed. The heat is continued, until the matter is brought to the state 
of tranquil fusion, when it is allowed to cool. The mass obtained, which is compact, 
smooth, and of a fine yellow color, is broken into pieces, and preserved in well-stopped 
bottles. 

Properties. Sulphurated potassa, when properly prepared, is a hard, brittle sub- 
stance, having a nauseous, alkaline, and bitter taste. Its color is liver-brown, and 
hence its name of hepar sulphuris, or liver of sulphur. The color of the surface of 
a fresh fracture is brownish yellow. It is inodorous when dry, but emits a slightly 


* M, Piedagnel states that by mixing the Vienna powder with hydrochlorate of morphine, in the 
proportion of three parts of the former to one of the latter, a caustic is obtained which will pro- 
duce an eschar without causing pain. He first mixes them intimately in the dry state, and then 
with alcohol, chloroform, or water, making a paste, which may be applied by means of adhesive 
plaster. (Journ. de Pharm., 8e sér., xxxiii, 469.) 
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fetid smell when moist, owing to the extrication of a little sulphuretted hydrogen 
gas. It is soluble in water, forming an orange-yellow liquid, and exhaling the smell 
of sulphuretted hydrogen. It is officinally described as in “irregular pieces of a 
liver-brown color when freshly prepared, turning gradually to greenish yellow or 
brownish yellow, having a faint, disagreeable odor, a bitter, alkaline, repulsive 
taste, and an alkaline reaction. Soluble in about 2 parts of water 15° C. (59° F.), 
with the exception of a small residue; partly soluble in alcohol, the latter leaving 
undissolved the accompanying impurities. The aqueous solution has an orange- 
yellow color and exhales the odor of hydrosulphuric acid. The latter is abundantly 
evolved ‘on the addition of hydrochloric acid, while, at the same time, sulphur is de- 
posited. If a solution of the salt be boiled with an excess of hydrochloric acid, until 
no more hydrosulphuric acid is given off, the cold filtrate, after being neutralized with 
soda, yields a white, crystalline precipitate with a saturated solution of bitartrate of 
sodium. On triturating together 10 parts of Sulphurated Potassa and 12-69 parts 
of crystallized sulphate of copper with 60 parts of water, and filtering, the filtrate 
should remain unaffected by hydrosulphuric acid (presence of at least 56 per cent. 
of true sulphide of potassium).” U.S. By exposure to the air it attracts oxygen, 
and the sulphide of potassium is gradually changed into sulphate of potassium, 
when the preparation becomes inodorous, and white on the surface. The solution is 
decomposed by the mineral acids, which extricate sulphuretted hydrogen, and pre- 
cipitate the excess of sulphur. It is also incompatible with solutions of most of the 
metals, which are precipitated as sulphides. When boiled with an excess of hydro- 
chloric acid and filtered, it gives a yellow precipitate with platinic chloride, and a 
white one with chloride of barium. The preparation of the Br. Pharmacopoeia 
yields about three-fourths of its weight to alcohol; the portion dissolved being sul- 
phide of potassium, and the undissolved portion sulphate of potassium. 

Medical Properties and Uses. Sulphurated potassa is a local irritant, and, 
in small and repeated doses, is said to increase the frequency of the pulse, heat of 
the skin, and different secretions, especially the mucous. Occasionally it vomits and 
purges. It acts, moreover, as an antacid, and produces the alterative effects of sul- 
phur. By some it is maintained to be sedative, and directly to reduce the action of 
the heart. It probably does so, when taken in considerable quantities, by the devel- 
opment of sulphuretted hydrogen. In overdoses it acts, according to Orfila, as a 
violent poison, corroding the stomach, and depressing the powers of the nervous 
system. Acetate of lead or acetate of zinc may be used as an antidote; but the 
latter is preferable, as less likely to act injuriously in an overdose, and having be- 
sides emetic properties. The complaints in which it has been most advantageously 
employed are chronic rheumatism and gout, and various cutaneous affections. It 
has been given also in painters’ colic, asthma, and chronic catarrh, and acquired a 
short-lived reputation as a remedy in croup, after the publication of the essay to 
which the prize offered by Napoleon for the best dissertation on that disease was 
awarded. It is said, in some cases of cancer, to have assisted the palliative opera- 
tion of hemlock. In consequence of forming insoluble sulphides with the metallic 
salts, it has been proposed as an antidote for some mineral poisons; but Orfila has 
shown that it does not prevent their effects. Dissolved in water, it has proved effica- 
cious as an external application in cutaneous diseases, and in scabies is an almost 
certain remedy. It may be used for this purpose in the form of lotion, bath, or 
ointment. For a lotion it may be dissolved in water in the proportion of from 
fifteen to thirty grains to the fluidounce (1-1:95 Gm. to 30 C.c.), and for a bath 
the same quantity or rather more may be added to a gallon of water. A very small 
proportion of hydrochloric or sulphuric acid may in either case be added to the solu- 
tion. The ointment is made by mixing half a drachm of the sulphide with an ounce 
of lard. The odor is very favorably modified, whether in solution or the state of 
ointment, by incorporating with it a little oil of anise. The dose of sulphide of po- 
tassium is from two to ten grains (0°13-0°65 Gm.), repeated several times a day, and 
given in pill with liquorice, or in solution with syrup. In infantile croup, from one 
to four grains (0:065-0:26 Gm.) were given every three or four hours. 

Off. Prep. Unguentum Potassee Sulphuratee, Br. 
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POTASSIT ACETAS. U.S. Acetate of Potassium. 
KC, H; O23 98. (PQ-TAS/SI-I A-CE’TAS.) KO, Cs H3 03; 98. 


Potasse Acetas, Br.; Kali Aceticum, P.G.; Sal Diureticum, Acetas Potassicus, s. Kalicus, 
Terra Foliata Tartari; Acetate of Potash (Potassa), Diuretic Salt; Acétate de Potasse, F’r.; Essig- 
saures Kali, G. 


“Take of Carbonate of Potash twenty ounces [avoirdupois]; Acetic Acid [sp. gr. 
1-044] two pints [Imperial measure], or a sufficiency. To the Acetic Acid, placed 
in a thin porcelain basin, add gradually the Carbonate of Potash, filter, acidulate, if 
necessary, with a few additional drops of the Acid, and, having evaporated to dry- 
ness, raise the heat cautiously so as to liquefy the product, Allow the basin to cool, 
and, when the salt has solidified, and while it is still warm, break it in fragments, 
and put it into stoppered bottles.” Ar. 

The substitution in the U.S. Pharmacopeia of 1870* of the bicarbonate of po- 
tassium for the carbonate used in the British formula, was an improvement, as it 
insured a purer product. The form of acid for generating the salt is officinal acetic 
acid, and a colorless solution is obtained. This is evaporated to dryness, but the 
British Pharmacopeeia directs the dry salt to be melted, so that it may be obtained 
as a solid mass on cooling. When fusion is resorted to, great care must be taken 
not to use too high a heat; as otherwise part of the acetic acid will be decomposed, 
and the resulting salt will be discolored. For drying the acetate of potassium, Dr. 
Christison considers the heat of a vapor-bath too low, and that of a sand-bath apt 
to become too high. He therefore recommends the use of a bath of chloride 
of calcium when operating on a small scale. In conducting the evaporation, it is 
best to have the solution always slightly acid; for if the alkali predominate, it will 
react upon the acetic acid when the solution is concentrated, and give rise to dis- 
coloration. On account of the liability to discoloration, great care must be observed 
also to avoid the contamination of iron. Some manufacturers use silver dishes. 

Acetate of potassium may also be obtained by double decomposition between ace- 
tate of lead and sulphate of potassium. When thus procured, it is very white and 
pure, but liable to the objection, for medical use, that it may possibly contain a 
little lead. Another method by double decomposition is between acetate of calcium 
and sulphate of potassium. ‘Acetate of Potassium should be kept in well-stopped 
bottles.” U.S. 

Properties. It is officinally described as in ‘white, foliaceous, satiny, crys- 
talline masses, or a white granular powder, very deliquescent, odorless, having a 
warming, mildly pungent and saline taste, and a neutral or faintly alkaline reac- 
tion. Soluble in 0:4 part of water and in 2:5 parts of alcohol at 15° C. (59° F.) ; 
very soluble in boiling water and in boiling alcohol. When strongly heated, the 
salt melts; at a higher temperature it evolves empyreumatic, inflammable vapors, 
and leaves a blackened residue of an alkaline reaction. The aqueous solution yields 
a white crystalline precipitate on the addition of a saturated solution of bitartrate 
of sodium. On adding sulphuric acid to the salt and heating, vapor of acetic acid 
is evolved. A cold solution of the salt is rendered deep red by ferric chloride, and, 
on boiling, a red precipitate is formed.” U. S. When unskilfully prepared, it is apt 
to be more or less colored. Its state of aggregation differs with the manner in 
which it is procured. As obtained by evaporating the solution to dryness, agreea- 
bly to the directions of the U.S. Pharmacopeeia of 1870, it is in the form of soft 
fibrous masses. As usually prepared and found in the shops, it has a foliated tex- 
ture, which is given to it by fusion and cooling. On account of this appearance, it 
was formerly called foliated earth of tartar. It must always be preserved in well- 
stopped bottles. bs 

Tests. The most usual impurities contained in it are silica, sulphate, tartrate, 
and chloride of potassium, and the salts of lead and copper. “A two per cent. 
aqueons solution of the salt, acidulated with acetic acid, should not yield more 
than a faint opalescence on the addition of test-solution of nitrate of silver (limit of 


* “Take of Acetic Acid a pint ; Bicarbonate of Potassium a sufficient quantity. Add the Bicar- 
bonate gradually to the Acid until it is neutralized; then filter the solution, and evaporate cau- 
tiously, by means of a sand-bath, until a dry salt remains,” U, S. 1870. 
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chloride), or of chloride of barium (limit of sulphate). If a solution of the salt, 
acidulated with nitric acid, is evaporated to dryness, the residue should be com- 
pletely soluble in water (abs. of silica), and the solution should remain unaffected 
by hydrosulphuric acid or sulphide of ammonium (abs. of metals), and should 
yield no precipitate, or at most only a trace, on the addition of test-solution of 
carbonate of sodium (limit of alkaline earths). Fragments of the salt added to 
acetic acid should produce no effervescence (abs. of carbonate), and, when sprinkled 
upon colorless, concentrated sulphuric acid, should not impart any color to the latter 
(abs. of organic impurities). If 4:9 Gm. of Acetate of Potassium are ignited until 
gases cease to be evolved, the alkaline residue should require, for complete neutral- 
ization, not less than 49 C.c. of the volumetric solution of oxalic acid (correspond- 
ing to at least 98 per cent. of absolute acetate of potassium).” U.S. Since the 
introduction of the cheap method of obtaining pure acetic acid from wood, this salt 
has scarcely been subjected to adulteration. Acetate of potassium is incompatible 
with the mineral acids, which expel the acetic acid; with the sulphates of sodium 
and magnesium; with corrosive sublimate and nitrate of silver; and with several 
other earthy and metallic salts. This salt exists in the juices of many plants, and 
especially in the sap of trees, and is the principal source of the carbonate of potas- 
sium existing in the ashes of wood. It consists of one atom of potassium 39 com- 
bined with one acetic acid group, C,H,O,, 59 = 98 mol. wt. 

Medical Properties and Uses. In doses of from a scruple to a drachm (1°3- 
3°9 Gm.) acetate of potassium acts as a diuretic, and as a mild cathartic when given 
to the extent of three or four drachms (11°65-15°5 Gm.). It is employed in drop- 
sies, but is not as useful as the bitartrate. Dr. J. A. Haston, of Glasgow, has found 
it useful in several skin diseases, such as psoriasis, eczema, and lepra, in doses of 
half a drachm (1°95 Gm.) three times a day. The alkaline treatment of acute 
rheumatism originated by Dr. Golding Bird is very well carried out by this salt, 
half an ounce to an ounce (15:5-31:1 Gm.), in dilute solution, being given during 
the twenty-four hours. Acetate of potassium, like the other alkaline salts con- 
taining a vegetable acid, may be given in the uric acid diathesis, to render the 
urine alkaline; for the experiments of Wohler and others have shown that the 
acid of these salts undergoes decomposition in the system, leaving the alkali free to 
act as a carbonate. Vegetable salts of potash increase the oxidation of tissue, and 
are therefore very useful as depuratives when the system is oppressed by retained 
effete material. 


Of. Prep. Tinctura Ferri Acetatis, Br. 


POTASSIT BICARBONAS. U.S. Bicarbonate of Potassium. 
KHCO33 100. (PO-TAS/SI-I BI-CAR-BO'NAS.) KO, HO, 2CO2; 100. 


Potasse Bicarbonas, Br.; Kali Bicarbonicum, P.G.; Kali Carbonicum Acidulum ; Bicarbonas 
Speci! s. Kalicus; Bicarbonate of Potash; Bicarbonate de Potasse, F'r.; Doppelt-Kohlensaures 
The process of U.S. P. 1870* for this salt was abandoned at the last revision. 

“Take of Carbonate of Potash one pound [avoirdupois]; Distilled Water two 
pints [Imperial measure]; Hydrochloric Acid one pint and a half [Imp. meas.] ; 
Water three pints [Imp. meas.]; White Marble, in fragments, one pound [avoird.], 
or @ sufficiency. Dissolve the Carbonate of Potash in the Distilled Water, and filter 
the solution into a three-pint bottle, capable of being tightly closed by a cork tray- 
ersed by a glass tube sufficiently long to pass to the bottom of the fluid. Introduce 
the Marble into another bottle, in the bottom of which a few small holes have been 
drilled, and the mouth of which is closed by a cork, also traversed by a glass tube, 
and place the bottle in a jar, of the same height as itself, but of rather larger diam- 
eter. Connect the two glass tubes, air-tight, by a caoutchouc tube. The cork of 

* “Take of Carbonate of Potassium forty-eight troyounces ; Distilled Water ten pints. Dissolve 
the Carbonate of Potassium in the Distilled Water, and pass Carbonic Acid through the solution 
till it is fully saturated. Then filter the liquid, and evaporate that crystals may form, taking care 
that the heat does not exceed 160°, Lastly, pour off the supernatant liquid, and dry the crystals 


upon bibulous paper. Carbonic acid may be obtained from marble by the addition of dilute sul- 
phuric acid.” U.S. 1870. 
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the bottle containing the Carbonate of Potash having been placed loosely, and that 
of the bottle containing the Marble tightly, in its mouth, pour into the jar surround- 
ing the latter bottle the Hydrochloric Acid, previously diluted with the Water. 
When carbonic acid gas has passed through the potash solution for two minutes so as 
to expel the whole of the air of the apparatus, fix the cork tightly in the neck of 
the bottle, and let the process go on for a week. At the end of this time numerous 
erystals of Bicarbonate of Potash will have formed, which are to be removed, 
shaken with twice their bulk of cold Distilled Water, and, after decantation of the 
water, drained, and dried on filtering paper by exposure to the air. The motMer-: 
liquor, filtered, if necessary, and concentrated to one-half, at a temperature not ex- 
ceeding 110°, will yield more crystals. The tube immersed in the solution of Car- 
bonate of Potash, which should have as large a diameter as possible, may require 
the occasional removal of the crystals formed within it, in order that the process 
may not be interrupted.” Br. 

In this process the neutral carbonate of potassium is changed into the acid carbonate 
(bicarbonate), according to the reaction : K,CO, + CO, + H,O = (KHCO,),. This 
change is effected by passing a stream of carbon dioxide gas through a solution of 
the carbonate, so long as it is absorbed. In the U.S. formula of 1870 the distilled 
water taken is about three times the weight of the carbonate. As the bicarbonate 
of potassium requires four times its weight of water to dissolve it, the quantity of 
water ordered in this formula would seem not to be sufficient to dissolve the new 
salt; unless it be assumed that the solution becomes heated in consequence of the 
reaction. The solution of the whole of the new salt is not intended in the British 
process, which proceeds on the plan of forming crystals of bicarbonate at once in the 
original solution, without concentration by heat. The filtration directed in the U.S. 
formula of 1870 is ordered on the presumption that the whole of the bicarbonate 
formed is dissolved ; and is intended to separate silica, which is always deposited 
during the progress of the saturation, when carbonate of potassium from pearlash is 
employed. On a small scale the saturation of the carbonate is best conducted in a 
Wolfe’s apparatus of three bottles; the first containing water to wash the zarbonic 
acid gas, the two others, solutions of the carbonate. The bottles should be con- 
nected by means of wide tubes, to prevent their being obstructed by the crystals 
formed. On a large scale the saturation is performed in strong vessels, into which 
the carbonic acid is driven under pressure. Sulphuric acid is always used by the 
manufacturing chemist for generating the carbonic acid; but in small operations, 
hydrochloric acid, diluted with twice its bulk of water, is more convenient; inas- 
much as it generates with the marble or chalk a soluble salt (chloride of calcium), 
which does not interfere with the extrication of the carbonic acid, as the insoluble 
sulphate of calcium does. In the British process dilute hydrochloric acid is used 
for the extrication of the carbonic acid, which is effected in a self-regulating gen- 
erator of that gas. 

Mr. Brande gives the following proportions for the preparation of bicarbonate of 
potassium on a larger scale: “100 lbs. of purified carbonate of potassium are dis- 
solved in 17 gallons of water, which, when saturated with carbonic acid, yield from 
35 to 40 lbs. of crystallized bicarbonate; 50 lbs. of carbonate of potassium are 
then added to the mother-liquor, with a sufficient quantity of water to make up 17 
gallons, and the operation repeated.” Wohler states that charcoal, when mixed 
with the carbonate, facilitates by its porosity, in a remarkable degree, the forma- 
tion of the bicarbonate. Thus, he found that, when crude tartar was charred in a 
covered crucible, and the carbonaceous mass, after having been slightly moistened 
with water, was subjected to a stream of carbonic acid, the gas was absorbed with 
great rapidity, and heated the mass so considerably as to render it necessary to sur- 
round the vessel with cold water, to prevent the decomposition of the bicarbonate 
formed. When the temperature diminished, the saturation was known to be com- 
pleted. The mass was lixiviated in the smallest quantity of water at the tempera. 
ture of from 29-4° C. to 37°7° OC. (85° F. to 100° F.), and the solution, after fil- 
tration and cooling, deposited the greater part of the bicarbonate in fine erystals. 


(See A. J. P., x. 82.) 
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M. Behrens has proposed to obtain bicarbonate of potassium by partially saturat- 
ing the carbonate, dissolved in an equal weight of water, with acetic acid gradually 
added. Up to acertain point, no carbonic acid is extricated, and a precipitate takes 
place of pure bicarbonate of potassium, equal to half the weight of the carbonate 
employed. After the bicarbonate is separated, the saturation may be completed, 
and acetate of potassium obtained. (Journ. de Pharm., 3e sér., iv. 464.) LL. Pesci 
dissolves purified caustic potassa in 80 per cent. alcohol, and passes a stream of 
carbonic acid through the solution until it is saturated. The white precipitate is 
collected and washed with alcohol; it is free from chlorides and nitrates. (Ler. d. 
Chem. Gies., 1876, p. 83.) 

According to Berzelius, the cheapest method of obtaining the bicarbonate of po- 
tassium is to suspend a concentrated solution of the purified carbonate, contained in 
a stone-ware dish, within a cask, over a liquid undergoing the vinous fermentation. 
The alkali is thus surrounded by an atmosphere of carbonic acid, and, by absorbing 
it, crystallizes into bicarbonate in the course of five or six weeks. Distillers and 
brewers may prepare this salt with great facility by suspending the alkaline solution 
in the fermenting tun. The salt in powder called potash sal aératus, made princi- 
pally in New England, is prepared in this way. In composition it is between a car- 
bonate and a bicarbonate. 

Properties. Bicarbonate of potassium is officinally described as in “ colorless, 
transparent, monoclinic prisms, permanent in dry air, odorless, having a saline and 
slightly alkaline taste, and a feebly alkaline reaction. Soluble in 3:2 parts of water 
at 15° ©. (59° F.), and decomposed by boiling water ; almost insoluble in alcohol. 
At ared heat, the salt loses 31 per cent. of its weight. The aqueous solution, on 
being heated, disengages carbonic acid gas, and finally contains carbonate of potas- 
sium. It effervesces on the addition of acids, and, with tartaric acid in excess, it pro- 
duces a white, crystalline precipitate. When supersaturated with nitric acid, the 
aqueous solution should yield no precipitate with test-solution of chloride of barium 
(abs. of sulphate), and at most only a slight cloudiness with test-solution of nitrate 
of silver (limit of chloride). If 1 Gm. of the salt be dissolved in 200 C.c. of cold 
water, and the solution be carefully mixed, without agitation, with a solution of 1:22 
Gm. of chloride of barium in 200 C.c. of cold water, no precipitate or opalescence 
should make its appearance within ten minutes (limit of carbonate). To neutralize 
50 Gm. of Bicarbonate of Potassium should require 50 C.c. of the volumetric solu- 
tion of oxalic acid (corresponding to 100 per cent. of pure Bicarbonate of Potas- 
sium).” U.S. When heated to redness it loses carbonic acid and returns to the 
state of carbonate, which, when thus obtained, is free from silica, and otherwise very 
pure. This method was adopted in the U.S. Pharmacopeia of 1870 for obtaining 
the pure carbonate. When a perfect bicarbonate, its solution, unless heated, does 
not precipitate a solution of sulphate of magnesium. This negative-indication, how- 
ever, cannot be depended upon as showing the absence of carbonate; for, according 
to Dr. Christison, no precipitate will be occasioned even when 50 per cent. of this 
impurity is present. Bicarbonate of potassium does not decompose calomel. When 
dissolved in 40 parts of water, it produces a white haze merely with a solution of 
corrosive sublimate ; but if it contain so much as a hundredth part of carbonate, a 
brick-red precipitate is immediately produced. ( Christison.). Another way of de- 
tecting the presence of carbonate is to add starch sugar to a heated solution of the 
suspected bicarbonate. If any carbonate be present, the mixture turns yellow or 
brown. (Chevallier.) The officinal test (Hirsch’s) given above is, however, more 
reliable, and admits but traces of carbonate. Bicarbonate of potassium consists of 
one atom of potassium 39, and one of hydrogen 1, in combination with one carbonic 
acid group, CO,, 60100. “ Fifty grains exposed to a low red heat, leave 34°5 
grains of a white residue, which requires for exact saturation 500 grain-measures of 
the volumetric solution of oxalic acid ;” and “ 20 grains neutralize 14 grains of 
citric acid, or 15 grains of tartaric acid.” Br. 

Medical Properties. The medical properties of this salt are similar to those 
of the carbonate, to which it is preferable from its milder taste, and greater accepta- 
bility to the stomach. ‘The dose is from twenty grains to a drachm (1:3-3-9 Gm.). 
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It is, however, much more disagreeable than the vegetable salts, which are now uni- 
versally used when a decided effect upon the system is desired ; the bicarbonate and 
carbonate being almost exclusively employed as antacids. 

Of. Prep. Liquor Magnesii Citratis, U.S.; Liquor Potassee, U.S; Liquor Po- 
tassii Arsenitis, U. S.; Liquor Potassii Citratis, U. S.; Liquor Potassa Effervescens, 
Br.; Mistura Potassii Citratis, U.S. 


POTASSIT BICHROMAS. U.S. Bichromate of Potassium. . 
Ke Crz O73 294°8. (PQ-TAS'SI-I BI-CHRO'MAS.) KO, 2CrO3; 147-4. 

Potasse Bichromas, Br.; Red Chromate of Potash (Potassa) ; Kali Bichromicum, Kali Chromi- 
cum Rubrum ; Bichrémate de Potasse, F’r.; Zweifach Chromsaures Kali, Doppeltchromsaures- Kali, G. 

This salt is most conveniently prepared from the neutral or yellow chromate of 
potassium, by acidulating its solution with sulphuric acid, and setting it aside for a 
day ortwo. Inthe action which follows we may suppose two reactions to take place: 
(K,CrO,), + H,SO, = K,SO, + (KHCrQ,),, (KHCrO,), = K,Cr,O, + H,0. 
Here the sulphuric acid, taking half the base from the two molecules of neutral 
chromate, changes them into two molecules of an acid chromate. This, however, is 
unstable, and the two molecules condense to form one of the dichromate with the 
elimination of one molecule of water. The yellow chromate is obtained by igniting 
four parts of powdered chrome-iron ore (FeO,Cr,O,) with one part of nitre, and 
lixiviating the resulting mass with water. The solution, by evaporation, yields the 
yellow salt in crystals. In this process, the nitric acid of the nitre furnishes oxygen 
to convert the sesquioxide of chromium into chromic acid, which then unites with 
thy potassa of the same salt. The iron, in the mean time, is sesquioxidized and 
rendered insoluble. Sometimes impure carbonate of potassium (pearlash) is substi- 
tuted for part of the nitre in the calcination. Omitting the nitre entirely, Stromeyer, 
of Norway, in performing the ignition, has used lime along with the pearlash, with 
economical results. When lime is employed, chromate of calcium is formed, which 
is extracted by lixiviation, and decomposed by a soluble salt of potassium. When 
desired, the bichromate may be obtained directly from the solution of chromate of 
potassium, derived from the treatment of the ore by acidulating it with sulphuric 
acid, without first crystallizing it. 

Bichromate of potassium is in the form of “large, orange-red, transparent, four- 
sided, tabular prisms, permanent in the air, odorless, having a bitter, disagreeable, 
metallic taste, and an acid reaction. Soluble in 10 parts of water at 15° C. (59° 
F.), and in 1°5 parts of boiling water; insoluble in alcohol. The salt fuses, below 
a red heat, forming a dark brown liquid, without loss of weight. Ata white heat it 
evolves oxygen, and leaves a residue of neutral chromate of potassium and green 
chromic oxide, from which the former may be washed out by water. The aqueous 
solution yields a white, crystalline precipitate on the addition of a saturated solution 
of bitartrate of sodium. On heating the powdered salt with hydrochloric acid, 
chlorine vapor is given off. A one per cent. solution of the salt, acidulated with 
nitric acid, should not be precipitated nor be rendered cloudy on the addition of 
test-solution of chloride of barium (abs. of sulphate).”” U.S. 

In the year 1880 there were received at the port of New York 5885 packages 
of bichromate of potash, valued at $418,850, while in the year 1881 there were 
entered at the same port only 1501 packages, valued at $118,445. 

Medical Properties. Bichromate of potassium is an irritant caustic. It was 
first used internally in 1850, by M. Robin, as an alterative in secondary syphilis, 
in doses of one-fifth of a grain (0-012 Gm.), given in pill form; and Prof. Hey- 
felder, of Erlangen, and M. Vicente afterwards employed it in the same disease with 
asserted encouraging results. It is said to cause salivation, but is at present never 
used internally. Its saturated solution was recommended, in 1827, by Dr. Cumin, asa 
caustic application to tubercular elevations, excrescences, and warts, and in 1850 by 
M. Puche in syphilitic vegetations. It causes the morbid parts to shrivel and fall 
off. Dissolved in water, in the proportion of five grains gradually increased to a 
drachm to the fluidounce, it has been found useful in affections of the mucous mem- 
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branes requiring astringents; and a solution has also been used with advantage for 
correcting the fetor of sloughing wounds.* 

In overdoses it operates as a violent irritative and corrosive poison, producing 
severe vomiting, frequent dark hemorrhagic dejections, violent abdominal pains, ete. 
More than one fatal case is on record. Soap, an alkaline carbonate, or magnesia, is 
the antidote. Bichromate of potassium is manufactured largely for the use of calico- 
printers. The workmen engaged in making it are liable to painful ulcerations of 
the hands; and, in consequence of the acrid vapors evolved, violent irritation of the 
nostrils is apt to be experienced, with severe pricking sensations and excessive sneez- 
ing, followed in time by destruction of the mucous membrane and even the septum 
itself. It is asserted that this result may be avoided by breathing through the 
mouth exclusively ; the profuse secretion of saliva produced carrying off the poison- 
ous particles. (B. and F. Med.-Chir. Rev., Oct. 1863.) For a full account of the 
manufacture of the chromium salts, for dyes and pigments, see P. J. Tr. (xv. 32). 

Pharm. Uses. A solution of this salt, under the title of volumetric solution of 
bichromate of potassium, is used as a test in the U. S. and British Pharmacopeeias. 


POTASSII BITARTRAS. U.S. Bitartrate of Potasstwum. [Cream of 
Tartar. | 


KHC, Hy, O¢3 188. (PQ-TAS'SJ-I BI-TAR/TRAS.) KO, HO, Cg Ha 010; 188. 


Potasse Tartras Acida, Br.; Acid Tartrate of Potash, Supertartrate of Potassa, Crystals of 
Tartar, Cream of Tartar; Tartarus Depuratus, P.G.; Kali Bitartaricum, Bitartras Potassicus, s. 
Kalicus, Cremor Tartari; Tartrate acide de Potasse, Créme de Tartre, Bitartrate de Potasse, 
Pierre de Vin, Fr.; Doppeltweinsaures Kali, Weinsteinrahm, Weinstein, G.; Cremore di Tartaro, 
it.; Cremor de Tartaro, Sp. 


During the fermentation of wines, especially those that are tart, a peculiar matter 
is deposited in the casks, forming a crystalline crust, called crude tartar, or argol. 
That deposited from red wines is of a reddish color, and called red tartar; while 
that derived from white wines is of a dirty-white color, and denominated white 
tartar. Both kinds consist of potassa, united with an excess of tartaric acid, form. 
ing acid-tartrate of potassium, rendered impure by tartrate of calcium, more or less 
coloring matter, and other matters which are deposited during the clarification of 
the wine. The deposition of the tartar is thus explained. The acid-tartrate exists 
naturally in the juice of the grape, held in solution by saccharine matter. When 
the juice is submitted to fermentation in the process for converting it into wine, the 
sugar disappears, and is replaced by alcohol, in which the salt is insoluble. It is 
from this substance that acid-tartrate of potassium is obtained by a process of puri- 
fication. Although the amount of crude tartar produced in the United States is 
small, compared with the quantity imported from Europe, yet the amount from 
American wines is rapidly increasing, whilst the importation of cream of tartar has 
practically ceased (1882). Ten years ago over 6,000,000 pounds were imported 
annually. The importation of half-refined cream of tartar has been reduced rapidly 
from 2,000,000 pounds to 300,000 pounds annually. 

The process for purifying crude tartar is founded upon the greater solubility of 
acid-tartrate of potassium in hot than in cold water. The tartar, previously pulver- 
ized, is boiled with water in copper boilers. The solution, when saturated, is trans- 
ferred to earthen pans, where it deposits on cooling a crystalline layer, nearly free 
from color. This is redissolved in boiling water; and the solution, having been 
mixed with 4 or 5 per cent. of pipe-clay, is evaporated to a pellicle. The clay pre- 
cipitates with the coloring matter; and the clear solution, as it cools, deposits white 
crystals in crusts, which, upon being exposed to the air on linen for several days, 
acquire an increased degree of whiteness. These constitute the crystals of tartar 
of pharmacy. The salt, as met with in the shops, is generally, for greater conveni- 
ence, in the form of powder, to which the name cream of tartar properly belongs. 

Wittstein proposes to free cream of tartar from lime by dilute hydrochloric acid, 
which dissolves the lime preferably, and, if not used in excess, will take up very 


* Mueller’s Fluid is used for preserving anatomical specimens, It consists of 2 to 2°5 parts of 
potassium bichromate, 1 part of sodium sulphate, and 100 parts of water. 
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little of the potassa salt. For remarks on this subject by Tenner, of Berne, sce 
A. J. P., Jan. 1862, p. 39. 

Properties. Jitartrate of potassium occurs in commerce in white crystalline 
crusts, or masses of aggregated crystals, which are always powdered before being 
sold to pharmacists. It is officinally described as in “colorless or slightly opaque, 
rhombic crystals, or a white, somewhat gritty powder, permanent in the air, odor- 
less, having a pleasant, acidulous taste, and an acid reaction. Soluble in 210 parts 
of water at 15° C. (59° F.), and in 15 parts of boiling water ; very slightly soluble 
in alcohol. When heated, the salt chars and evolves inflammable vapors having the 
odor of burnt sugar. On moderate ignition, it leaves a blackened residue of an 
alkaline reaction, which strongly effervesces with acids. The salt is dissolved by warm 
solution of potassa, and is again precipitated on the addition of hydrochloric acid. 
Its aqueous solution, rendered neutral by potassa, produces, with test-solution of 
nitrate of silver, a white precipitate, becoming black by boiling.” J S. With sali- 
fiable bases which form soluble tartrates, it gives rise to double salts, consisting of 
neutral tartrate of potassium, and the tartrate of the base added. Several of these 
are important medicines. Cream of tartar, though sparingly soluble in water, be- 
comes abundantly so by the addition of borax or boracic acid.* (See Sodit Boras. ) 

“The aqueous solution of the salt, acidulated with nitric acid, should not be ren- 
dered turbid by test-solution of chloride of barium (abs. of sulphate), or nitrate of 
silver (abs. of chloride). A solution of the salt in water of ammonia should remain 
unaffected by sulphide of ammonium (abs. of metals). If 1 Gm. of Bitartrate of 
Potassium be digested with 5 C.c. of diluted acetic acid for half an hour, then di- 
luted with distilled water to 500 C.c., the solution agitated and filtered, and 25 C.c. 
of the filtrate treated with 5 C.c. of test-solution of oxalate of ammonium, the 
liquid should not become cloudy in less than one minute, nor distinctly turbid in 
less than one minute and a half (absence of more than 6 per cent. of tartrate of 
calcium.)” U.S. 

The cream of tartar of commerce is not pure bitartrate of potassium. It usually 
contains from 2 to 7 per cent. of tartrate of calcium, an amount admissible in samples 
for medicinal use. But it sometimes contains from 8 to 13 per cent. of tartrate of 
calcium. It is often purposely mixed with various substances, such as sand, clay, 
gypsum, flour, chalk, alum, and sulphate of potassium. Sand, clay, and gypsum 
may be detected by their insolubility in a hot solution of potassa; flour, by striking 
a blue color with iodine; chalk, by its effervescing with dilute acids; alum (an un- 
likely sophistication), by its astringent taste; and any soluble sulphate, by causing a 
precipitate with chloride of barium, not entirely soluble in nitric acid. ‘The action 
of the last-mentioned test is explained by the fact that the tartrate of barium is 
soluble and the sulphate insoluble in nitric acid. Another sophistication of cream 
of tartar is said to be with sugar of milk, but this cannot often happen, because of 
the cost of the latter. The best security against fraud is to purchase the crystals 
and have them powdered. According to the Br. Pharmacopeeia, 188 grains ignited 
till gas ceases to be evolved, leave an alkaline residue (carbonate of potassium) which 
requires for exact neutralization 1000 grain-measures of the volumetric solution of 
oxalic acid. This Pharmacopeia admits a slight impurity of lime, probably in the 
form of tartrate. 

Composition. Cream of tartar consists of one molecule of tartaric acid, C,H,0,.H,, 
in which one of the two replaceable hydrogen atoms has been replaced by an atom 
of potassium. Its mol. wt. is therefore 39 + 1 + 148 = 188. ‘Venen 

Medical Properties and Uses. Bitartrate of potassium is cathartic, diuretic, 
and refrigerant. In small doses it acts as a cooling aperient and in large ones as a 
hydragogue cathartic, producing copious watery stools ; and, from this latter prop- 
erty, as well as its tendency to excite the action of the kidneys, it is much used in 
dropsical affections. It is frequently prescribed in combination with senna, sulphur, 
or jalap. (See Confectio Sulphuris and Pulvis Jalape Compositus.) Its solution in 

* Soluble Tartar. Tartarus boraxatus, s. Kali tartaricum boraxatum, 8. Cremor tartari solubilis. 


Borax, 2 parts; distilled water, 20 parts. Dissolve and add 5 parts purified cream of tartar. Agi- 
tate to dissolve, filter, evaporate to dryness, and powder, 
73 
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boiling water, sweetened with sugar and allowed to cool, forms an acid, not unpleas- 
ant, refrigerant drink, advantageously used in some febrile affections, and frequently 
employed as a domestic remedy. The beverage called imperial (potus imperialis) 
is a drink of this kind, made by dissolving half an ounce of the salt in three pints 
of boiling water, and adding to the solution four ounces of white sugar, and half an 
ounce of fresh lemon-peel. Cream of tartar whey is prepared by adding about 
two drachms of the bitartrate to a pint of milk. It may be given, diluted with 
water, in dropsical complaints. The dose of cream of tartar is a drachm or two 
(3:9-7'8 Gm.) as an aperient ; and from half an ounce to an ounce (155-311 Gm.) 
as a hydragogue cathartic, mixed with molasses, or suspended in water. As a 
diuretic in dropsical cases, it may be given in the dose of a drachm and a half or 
two drachms (5:9-7:8 Gm.), several times a day. It is believed to escape from the 
system unchanged, and hence is not available when an alkaline influence upon the 
blood or renal secretion is desired. 

In pharmacy, cream of tartar is employed to obtain the neutral tartrate of potas- 
sium (soluble tartar), tartrate of potassium and sodium (Rochelle salt), tartrate of anti- 
mony and potassium (tartar emetic), and tartrate of iron and potassium (tartarized 
iron). Deflagrated with nitre, or incinerated alone, it is converted into a pure form 
of carbonate of potassium, called salt of tartar. In the laboratory it is used to procure 
potassa in a pure state, and for making black and white flux. Black flux is pre- 
pared by deflagrating cream of tartar with half its weight of nitre; and white flux, 
by deflagrating it with twice its weight of the same salt. 

Of. Prep. Acidum Tartaricum, Br.; Antimonii et Potassii Tartras, VU. S.; An- 
timonium Tartaratum, Br.; Confectio Sulphuris, Br.; Ferri et Potassii Tartras, UV. S.; 
Ferrum Tartaratum, Br.; Potassii et Sodii Tartras, U.S.; Potassee Tartras, Br.; 
Potassii Tartras, U.S.; Pulvis Jalapse Compositus; Suda Tartarata, Br. 


POTASSIT BROMIDUM. U.S, Br. Bromide of Potassium. 
KBr; 118°8. (PQ-TAS'SI-I BRO/MI-DUM.) KBr; 118°8.) 
Kalium Bromatum, P.G@.; Bromuretum Potassicum, s. Kalicum; Bromure de Potassium, F’.; 

Bromkalium, G. 

“Take of Solution of Potash two pints [Imperial measure] ; Bromine four fluid- 
ounces [Imp. meas.], or a sufficiency ; Wood Charcoal, in fine powder, two ounces 
[avoirdupois]; Boiling Distilled Water one pint and a half [Imp. meas.]. Put the 
Solution of Potash into a glass or porcelain vessel, and add the Bromine in succes- 
sive portions, with constant agitation, until the mixture has acquired a permanent 
brown tint. Hvaporate to dryness ; reduce the residue to a fine powder, and mix 
this intimately with the Charcoal. Throw the mixture in small quantities at a time 
into a red-hot iron crucible, and, when the whole has been brought to a state of 
fusion, remove the crucible from the fire and pour out its contents. When the fused 
mass has cooled dissolve it in the Water, filter the solution through paper, and set 
it aside to crystallize. Drain the crystals, and dry them with a gentle heat. More 
crystals may be obtained by evaporating the mother-liquor and cooling. The salt 
should be kept in a stoppered bottle.” Br. 

In the first step of the U. S. process of 1870,* a solution of ferrous bromide was 
formed; and this, by the addition of the solution of carbonate of potassium, was 
decomposed so as to produce ferrous carbonate, which precipitated, and bromide of 
potassium, which remained in solution. By straining, the precipitated carbonate 
was separated, and from the strained liquor bromide of potassium was obtained by 
due evaporation. In the Br. process, by reaction between potassa and bromine, the 

* “Take of Bromine two troyounces ; Iron, in the form of Filings, a troyounce ; Pure Carbonate 
of Potassium two troyounces and sixty grains; Distilled Water four pints. Add the Iron, and 
afterwards the Bromine, to a pint and a half of the Distilled Water, stirring the mixture frequently 
with a glass rod for half an hour. Apply a gentle heat, and, when the liquid assumes a greenish 
color, add gradually the Pure Carbonate of Potassium, previously dissolved in a pint and a half 
of the Distilled Water, until it ceases to produce a precipitate. Continue the heat for half an hour, 
and then filter. Wash the precipitate with the remainder of the Distilled Water, boiling hot, and 


again filter. Mix the filtered liquids, and evaporate that erystals may form. Lastly, pour off 


the mother-water, and, having dried the crystals on bibulous paper, keep them in a well-stopped 
bottle.” U.S. 1870. 


PART I. Potassti Bromidum. 1155 


bromide and bromate of potassium are produced in solution, and, having been ob- 
tained dry by evaporation, are exposed with the powder of charcoal to a red heat, 
whereby the bromate-of potassium is converted into bromide of potassium by the 
separation of its oxygen. The remainder of the process consists in obtaining the 
bromide in crystals by solution in boiling water, which deposits it on cooling. 
‘“‘ Bromide of Potassium should be kept in well-stopped bottles.” U.S. 

Properties. Bromide of potassium is in “ colorless, translucent, cubical crystals, 
permanent in dry air, odorless, having a pungent, saline taste, and a neutral reaction. 
Soluble in 1-6 parts of water and in 200 parts of alcohol at 15° C. (59° F.); in 1° 
part of boiling water, and in 16 parts of boiling alcohol. The commercial salt 
generally appears in white, opaque or semi-transparent crystals, having a faintly 
alkaline reaction; but single crystals laid upon moistened red litmus paper should 
not at once produce a violet-blue stain (abs. of more than about 0-1 per cent. of 
alkali). Ata dull red heat the salt melts without losing weight. At a full red 
heat it is slowly volatilized without decomposition. The aqueous solution of the 
salt yields a white, crystalline precipitate on the addition of a saturated solution of 
bitartrate of sodium. If disulphide of carbon be poured into a solution of the salt, 
then chlorine water added drop by drop, and the whole agitated, the disulphide will 
acquire a yellow or yellowish brown color without a violet tint.” U.S. According 
to Mr. Chas, D. Chase, the commercial salt often is decidedly alkaline, and will pre- 
cipitate the alkaloids from the solution of their salts; a serious mishap from such 
cause is very conceivable. 

Tests. To determine the percentage of chloride in an impure bromide the process 
of M. Baudrimont, as improved by M. Faliéres, may be used. It is founded upon 
the fact that chlorides precipitate more silver than the bromides ; for an explanation 
of the rationale of the steps of the process the reader is referred to P. J. Tr, 
1872, p. 542. Prepare a titrated solution of 0°852 gramme of nitrate of silver in 
100 cubic centimetres of distilled water. It is necessary, by means of ferric chloride, 
salts of barium, and strong sulphuric acid in excess, to insure that there are present 
no other salts, such as iodide, carbonate or sulphate of potassium, or nitrate of sodium, 
which shall interfere with the results. Then dissolve one gramme of the bromide 
in thirty or forty grammes of water in a stoppered bottle, and add 1:427 grammes 
of nitrate of silver in solution. When the precipitate has subsided, add, drop by 
drop, from a Gay-Lussac burette the titrated solution. If the bromide be pure, no 
precipitate forms ; otherwise the number of cubic centimetres required to completely 
precipitate it equals the percentage of the chloride. An iodide of an alkaline metal 
may be detected by adding to the solution of the bromide the chloride of palladium, 
which will precipitate all the iodine in the form of iodide of palladium, while the 
bromide of that metal will remain in solution. (Jb¢d.) According to MM. Bobieure - 
and Herbelin, bromide of potassium containing iodide may be purified by boiling 
with bromine water and evaporating, the liberated iodine and the excess of bromine 
being driven off during the evaporation. (Journ. de Pharm., 4e sér., x. 166.) The 
U. 8. Pharmacopeia permits the presence of 3 per cent. of chloride, in potassium 
bromide, but insists on the absence of iodide and bromate. “If diluted sulphuric 
acid be dropped upon crushed crystals of the salt, they should not at once assume 
a yellow color (abs. of bromate). If 1 Gm. of the salt be dissolved in 10 C.c. of 
water, some gelatinized starch added, and then a few drops of chlorine water be 
carefully poured on top, no blue zone should make its appearance at the line of con- 
tact of the two liquids (abs. of iodide). On adding to 1 Gm. of the salt, dissolved 
in 20 C.c. of water, 5 or 6 drops of test-solution of nitrate of barium, no immediate 
cloudiness or precipitate should make its appearance (limit of sulphate). If 3 Gm. 
of the well-dried salt be dissolved in distilled water to make 100 C.c, and 10 C.c. 
of this solution be treated with a few drops of test-solution of bichromate of potas- 
sium, and then volumetric solution of nitrate of silver be added, not more than 
25:7 C.c. of the latter should be consumed before the red color ceases to disappear 
on stirring (abs. of more than 3 per cent. of chloride). 1 Gm. of the powdered 
and dried salt, when completely precipitated by nitrate of silver, yields, if perfectly 
pure, 1579 Gm. of dry bromide of silver.” U.S. 
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Medical Properties. When given to either cold- or warm-blooded animals in 
repeated doses of sufficient amount, bromide of potassium produces a condition of 
universal depression, with failure of the circulation, progressively increasing paraly- 
sis, lowering of temperature, and finally death from asphyxia or exhaustion. In man 
the remedy causes similar results—the series of phenomena being known as bromism. 
The symptoms are muscular weakness, general mental and bodily sluggishness, loss of 
memory, often marked sleepiness, depression of spirits deepening into complete apathy, 
lowering of temperature, and finally a universal depression of function, the patient 
lying in bed scarcely more than a feeble automaton. Fetor of breath is usually well 
marked, and an eruption of acne may be the first indication of the constitutional action 
of the drug. In some cases the effects of the drug upon the skin are most marked, 
and the pustules, under its continuous exhibition, become furuncular or go on to ulcer- 
ation. It seems to be proved that the bromide affects the whole nervous system, 
but that the portions most susceptible to its influence are those tissues of the spinal 
cord whose function it is to receive the impulse from without and the peripheral 
ends of the afferent or sensitive nerves. Its action upon the circulation has not been 
clearly determined, but it is somewhat probable that in small doses it contracts, in 
large ones relaxcs, the capillaries ; in sufficient amount it lessens the force of the 
heart’s beats. It is probably eliminated with all the secretions, having been found 
in the sweat, saliva, urine, and intestinal mucus. When taken largely for some time 
it accumulates in the system, and has been found in the urine a month after the 
ingestion of the last dose. It has been employed in almost all diseases to which 
human flesh is heir. Sut experience has shown that it is chiefly valuable as a means 
of quieting non-inflammatory excitement of the reflex centres of the cord, of the 
peripheral afferent nerves, of the genital function, and of the cerebrum. It is es- 
pecially valuable in epilepsy, very often affording relief and in a few cases bringing 
about a cure. It is necessary to maintain its decided action for years. In various 
forms of convulsions, such as hysterical, infantile, and puerperal, it is often of great 
service. In tetanus and strychnine poisoning, if given with sufficient boldness, it 
seems to be an excellent remedy. In general nervous excitement,—or unrest,—in 
delirium tremens, in nymphomania, satyriasis, and other forms of genital irritation 
without inflammation, and in semi-impotence from over-irritability of the sexual 
organs, it is of great service. Given with opium it will often avert the secondary 
nausea which that narcotic produces in some persons. In reflex vomiting, as that 
of pregnancy, it is often of advantage. According to Dr. J. T. Rothrock, it is of 
service in preventing the so-called urethral fever produced in some very susceptible 
males by the passage of a catheter or bougie. The bromide of potassium was for- 
merly used as an alterative and resolvent in syphilis, scrofula, bronchocele, and other 
affections ; but this employment of it has passed entirely out of vogue. 

Bromide of potassium may be given, dissolved in water, in doses of twenty grains 
to a drachm (1:3-3:9 Gm.) three times a day. In some cases much larger amounts 
are required. In severe strychnine poisoning a half-ounce (15-5 Gm.), properly di- 
luted, may be exhibited at once; and in tetanus there is little use in giving less than 
the same amount in the twenty-hour hours. The ointment may be made by mixing 
from a scruple to two drachms (1:3-7-8 Gm.) of the bromide with an ounce (31-1 
Gm.) of lard. Of this from half a drachm to a drachm (1:95-3:9 Gm.) may be 
rubbed on a scrofulous tumor, or other part where its local action is desired, once in 
twenty-four hours. Sometimes bromine is added to this ointment in the proportion 
of thirty minims to the ounce of lard. 


POTASSIT CARBONAS. U.S. Carbonate of Potassium. 
(K2 CO3)2. 3H: O3 330. (PQ-TAS/SI-I CAR-BO'NAS.) 2(KO, C02), 3HO; 165, 


Potasse Carbonas, Br.; Carbonate of Potassa from Pearlash; Kali Carbonicum, Carbonas Po- 
tassicus, s. Kalicus; Carbonate de Potasse, F’r.; Kohlensaureskali, G. 


The British Pharmacopeeia defines this salt as “ KO,CO,, with about 16 per cent. 
of water of crystallization,” and states that it is “ obtained from common commercial 
pearl-ash, by treating it with its own weight of distilled water and evaporating the 
solution to dryness, while kept briskly agitated.” 
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The U. S. Pharmacopceia has omitted to give a process for this salt; that of the 
U.S. P. 1870 will be found in the foot-note.* 

The object of the process is to purify the impure carbonate of potassium, or pearl- 
ash. This generally contains certain insoluble impurities, as well as small portions 
of sulphate, silicate, and chloride of potassium, as explained under another head. 
(See Potassti Curbonas Impura.) By dissolving it ina due proportion of water, and 
filtering the solution, the insoluble impurities are disposed of, as well as the greater 
part of the foreign salts, which, being much less soluble than the carbonate of po- 
tassium, are excluded by the superior affinity of this salt for the water. The proper 
way of conducting the purification is to mix the impure carbonate with an equal 
weight of cold water, and to allow the mixture to stand for a day or two, stirring it 
frequently to promote the action of the water. The clear liquor obtained by decan- 
tation or filtration is then evaporated to dryness. The former officinal process was 
conducted very much in this way, cold water being employed, and about equal ° 
weights of alkali and water being used. The prolonged contact of the water with 
the salt, and the occasional stirring of the mixture, formerly ordered by the Dublin 
College, were useful directions. In no case should the undissolved residue be washed 

with a fresh portion of water, as by such a proceeding the foreign salts, which it is 
the object of the process to separate, would be dissolved. Iron vessels are directed, 
because this metal is not acted on by the alkali, while glass is attacked by it. In 
granulating the salt by stirring, it is better, when the solution is brought nearly to 
dryness, to keep it on the fire at a reduced heat until the process is finished, than to 
remove it the moment it thickens. 

According to Berzelius, a more productive process for purifying pearlash, though 
the resulting salt is not so pure as when obtained in the way just described, is to 
' dissolve the pearlash in more than its weight of water, to evaporate the solution till 
it has the sp. gr. 1:52, and then to put it in a cool place, that the foreign salts, prin- 
cipally sulphate and chloride of potassium, may crystallize. The solution is then 
decanted, and evaporated to dryness. 

To get rid of the silica, Rieckher proposes to evaporate the solution, exempt from 
sulphate, to dryness, to moisten the residue with solution of carbonate of ammo- 
nium, and again evaporate. The silica separates, and passes into the insoluble state 
at the temperature necessary for evaporation. By again dissolving and evaporating, 
the carbonate is obtained free from this impurity. (Chem. Centralb., 1863, p. 158.) 
“Carbonate of Potassium should be kept in well-stopped bottles.” U.S. 

Properties. ‘A white, crystalline or granular powder, very deliquescent, odor- 
less, having a strongly alkaline taste, and an alkaline reaction. Soluble in 1 part 
of water at 15° C. (59° F.), and in 0-7 part of boiling water; insoluble in alcohol. 
At ared heat the salt loses between 15 and 18 per cent. of its weight, and at a 
bright red heat it melts. The aqueous solution strongly effervesces on the addi- 
tion of acids, and, with an excess of tartaric acid, produces a white, crystalline pre- 
cipitate.” U.S. It is extremely deliquescent ; and hence a portion of it, exposed to 
the air for some time, attracts so much water as to dissolve completely into an oily 
liquid, called by the older chemists oleum tartari per deliquium. On account of this 
property, carbonate of potassium should be kept in bottles with accurately-ground 
stoppers. The usual impurities are earthy matters, sulphate and chloride of potas- 
sium, and silica in the state of silicate of potassium. 

Tests. ‘If a solution of the salt be supersaturated with nitric acid, and evapo- 
rated to dryness, a residue remains which should be soluble in water without leaving 
more than a trifling amount of insoluble matter (silica, etc.). This solution should not 
produce more than a cloudiness on the addition of test-solution of carbonate of sodium 
(limit of alkaline earths). An aqueous solution of the salt, supersaturated with nitric 

acid, should not be rendered more than slightly turbid by test-solution of nitrate of 
silver (limit of chloride) or of chloride of barium (limit of sulphate). To neutralize 


* “Take of Impure Carbonate of Potassium [pearlash] thirty-sia troyounces ; Water two pints 
and a half. Dissolve the Impure Carbonate in the Water, and filter the solution; then pour it 
into an iron vessel, and evaporate over a gentle fire until it thickens. Lastly, remove it from the 
fire, and stir constantly with an iron spatula so as to form a granular salt.” U. S. 1870. 
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3:45 Gm. of Carbonate of Potassium should require not less than 40°5 C.c. of the 
volumetric solution of oxalic acid (corresponding to at least 81 per cent. of pure, an- 
hydrous carbonate of potassium).” US. Its aqueous solution, saturated by an acid, 
slowly deposits a slight flocculent precipitate of hydrated silica. It is incompatible 
with acids and acidulous salts, chloride and acetate of ammonium, lime-water, chlo- 
ride of calcium, sulphate of magnesium, alum, tartar emetic, nitrate of silver, am- 
moniated copper and ammoniated iron, sulphate of iron, tincture of chloride of iron, 
calomel and corrosive sublimate, acetate and subacetate of lead, and sulphate of 
zinc. It is not decomposed by tartrate of iron and potassium. According to the 
Br. Pharmacopeeia, “ 83 grains require for neutralization at least 980 grain-measures 
of the volumetric solution of oxvalic acid ;” and “20 grains neutralize 17 grains of 
citric acid, or 18 grains of tartaric acid.” A solution of the salt, on exposure to 
the air, or on the addition of an acid, deposits flocculi consisting of hydrated silica, 
resulting from the decomposition of potassium silicate, which is always present as an 
impurity. The spontaneous deposition of silica is owing to the absorption of car- 
bonic acid. 

Composition. Carbonate of potassium, after exposure to a red heat, is anhy- 
drous, consisting of two atoms of potassium 78, and one carbonic acid group, CO,, 
60 —138. Obtained by the officinal formulas, it is hydrate, containing two mols. 
of carbonate and three of water, making thus a mol. wt. of 138 x 2 or 276+ 
183 or 54330. When exposed to the air, carbonate of potassium absorbs 
sufficient water, before losing its solid form, to give it three mols.; with more it be- 
gins to deliquesce. (Dr. Pohl, A. J. P., 1861, p. 532.) 

Medical Properties and Uses. Purified pearlash is the form of carbonate of 
potassium usually employed in this country, where it is frequently, though incor- 
rectly, called salt of tartar; the latter name being strictly applicable to the purer 
carbonate obtained by decomposing cream of tartar. It is occasionally used as an 
antacid in dyspepsia, a diuretic in dropsy, and an antilithic in gravel attended with 
red deposits in the urine; but the purpose to which it was most commonly applied 
in former years was the formation of the neutral mixture and efferveseing draught. 
It is also used with advantage in some cases of jaundice, in which it probably oper- 
ates by entering the circulation, and directly exciting the hepatic function. The 
dose is from ten to thirty grains (0:65-1:95 Gm.), given in some aromatic water 
sweetened with sugar. In large quantities it acts as a corrosive poison, and is capa- 
ble of producing death in a few hours; but an adult female, who swallowed about 
three ounces in very concentrated solution, ultimately recovered, after a long and 
very painful convalescence. (Dr. Espagne, Arch. Gén., Fév. 1867, p. 233.) The 
antidotes are the fixed oils and the vegetable acids. 

As a local remedy in cutaneous affections, carbonate of potassium is used in the 
form of bath, of lotion, and of ointment. From eight to sixteen ounces may be 
used for a single bath, the quantity being gradually increased. Lotions may be 
made by dissolving two or three drachms in a pint of water; and ointments, by 
rubbing from ten grains to a drachm with an ounce of lard. 

Off. Prep. Decoctum Aloes Compositum, Br.; Enema Aloes, Br.; Liquor 
Arsenicalis, Br.; Liquor Potassee, Br.; Mistura Ferri Composita; Potassa Sul- 
phurata, Br.; Potassze Acetas, Br.; Potassee Bicarbonas, Br.; Potassee Chloras, 
Potassee Citras, Br.; Potasse Tartras, Br.; Unguentum Sulphuris Alkalinum, UV. S. 


POTASSIT CARBONAS IMPURA. U.S. 1870. Impure Carbonate 
of Potassium. 
(PQ-TAS/SI-I CAR-BO'/NAS IM-PU/RA.) 


Pearlash, Pearlashes, Impure Potassa; Potasse du Commerce, Fr.; Rohe Pottasche, G.; Potasch, 
Dutch ; Potaske, Dan.; Potaska, Swed.; Potassa del Commercio, /t.; Cenizas claveladas, Sp. 


The alkali potassa is the hydrate of the metal potassium. (See Potassium.) It 
exists in various states of purity. In its most impure state, it is the common potash 
of commerce. This, subjected to calcination, is rendered purer, and is then called 
pearlash, the form of the alkali designated by the name at the head of this article. 

Natural State and Preparation. Potash and pearlash of commerce are pro- 
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cured largely from the ashes of wood by lixiviation, and the subsequent evaporation 
of the solution obtained. The alkali exists in the wood, priucipally in the state of 
acetate, and, being of a fixed and incombustible nature, is left behind after the 
incineration. The wood is burnt on the ground, in a place sheltered from the wind. 
The ashes consist of a soluble and an insoluble portion. The soluble part is made up 
of carbonate of potassium, together with sulphate, phosphate, and silicate of potas- 
sium; and the chlorides of potassium and sodium; the insoluble portion, of carbo- 
nate and phosphate of calcium, aluminium, oxidized iron and manganese, and a little 
carbonaceous matter that has escaped combustion. The ashes are lixiviated in bar- 
rels with the addition of a portion of lime, and the soluble substances above men- 
tioned are taken up. The lixivium is then evaporated in large iron kettles, which 
for several days are kept constantly full. The evaporation is continued until the 
mass has become of a black color, and of the consistence of brown sugar. It is now 
subjected to as powerful a heat as can be produced by the best wood fire for a number 
of hours, by which it is fused. During the fusion, the combustible impurities are 
for the most part burnt out, and a gaseous matter is emitted, which agitates the more 
fluid part. When the fusion is complete, the liquid becomes quiescent, and looks 
like melted iron. It is now transferred, by means of large iron ladles, to iron pots, 
where it congeals in cakes. These are broken up and packed in tight barrels, and 
constitute the potash of commerce. (Dr. G. A. Rogers, in Silliman’s Journal.) 

If it is intended to make pearlash, the process is varied. In this case the black 
matter of the consistence of brown sugar, called black salts by our manufacturers, 
instead of being fused, is transferred from the kettles to a large oven-shaped furnace, 
so constructed that the flame may play over the alkaline mass, which in the mean 
time is stirred by means of an ironrod. The ignition is in this way continued, until 
the combustible impurities are burnt out, and the mass, from being black, becomes 
of a dirty bluish white color. (/ogers.) 

The ashes of plants amount generally to not more than a few parts in the hun- 
dred; and of these a portion only consists of potassa. The different parts of the 
same vegetable, and, for a stronger reason, different plants, furnish variable quanti- 
ties of ashes. Ligneous plants yield less than herbaceous, the trunk less than the 
branches, and the branches less than the leaves. The bark yields more ashes than 
the wood; and the leaves of trees which drop their foliage in winter more than the 
leaves of evergreens. The following table gives the quantity of potassa contained 
in the ashes of one thousand parts of the under-named plants. 





Ls ee oe SES Se ere 0°45 | Wheat straw.......cc0.csseee 4°18 | Dry oak leaves..........eeee. 24:0 
BOP IB Tisicdvses dovecnienen <sucsoe Oph Mtilem, seat qeesise teatpadeh «tane de 60, | Common) nettle... 02090. 000 25°0 
MERE fatiaichek svasacene vacsccess ETL U: Lt Etats eats cd cuapesare sencrer ts 5°08 Me Black, Older. scag ances saechooud 2075 
MRP MICCIMi cyst wascecsrsecsesccs 1°45 | Common thistle..........00. SP Gee VOLGIN occdicaccces canme acccreses 27°5 
Si ticvcateede ciassecss rest cceses 2°03 | Vine branches..........se0ee GAN WET BSS RTI EER LEER LEE EEL 45°6 
EET tn cdic scses necncages 2°09: Barloys straws. scsaceseetessca DAW LGA GERI KR Sts cses sosaceveses 47°0 
Raat ss ce sac pp scans 2°20 TC OUn DAL ty crceuhees cascade 60 | Stems of potatoes............ 55°0 
NEI covegcacdecatvesscescccce EF OU LOCH wechccvesseveeusccses haces’ OPEN | VE OTT W000 nc cicstrckessesesnce 73°0 
OR seer recaat ashe hne cnseevoes 3°27 | Indian corn stalks......... Dp Gh ONRTUOTY cc een espae.cacens cases 79°0 
BAN Fi stekececketocie duane das sees 3°9 | Sunflower stalks.........00 Veh. Am pelica.......cccercsassesnsesn 0078 
Maple......coccieccesccseseseces 3°9 


Commercial History. Potash and pearlash are made in those countries in 
which forests abound. Accordingly, the alkali is extensively manufactured in Can- 
ada and the United States, and constitutes an important export of this country. It 
is also produced in considerable quantities in the northern countries of Kurope, 
especially in Russia, and on the shores of the Baltic. It is of different qualities as 
it occurs in commerce, and is distinguished by the country or place of manufacture, 
as American, Russian, Dantzic potash, ete. 

Within recent years the residues of beet-root molasses, after fermentation of the 
sugar and distillation of the spirit, have served as a source of potash. It is thus 
obtained in large quantity in Germany and France. 

The swint of sheep's wool constitutes another source of potashes. Sulphate of 
potassium, either the crude salt from the Stassfurt deposits or that obtained from 
the crude potassium chloride of the same locality, is also converted into carbonate 
by a process analogous to Leblane’s soda process. 
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Potash has been extracted from feldspar by Prof. Fuchs, by igniting it with lime, 
which renders the alkali slowly soluble in water. Dr. HE. Meyer, of Berlin, has 
found that the extraction is facilitated by digesting the united mass with water 
under a pressure of seven or eight atmospheres. (P. J. Tr., June, 1857, p. 607.) 
Other minerals have recently become the sources of potassa salts, especially a deposit 
of mixed chlorides of potassium and magnesium, overlying a bed of common salt, 
at Stassfurt, near Magdeburg, in Prussia. 

The extent of the potash industry may be seen from the following figures, taken 
from the report of the Vienna Exposition of 1869. 

Yearly Product of Potashes, in Kilos, From wood-ashes, 20,000,000 ; from beet- 
root, 12,000,000; from suint of sheep, 1,000,000; from sulphate of potassium, 
15,000,000. 

These figures clearly show that the potash industry is undergoing a most remark- 
able change. Thirty years ago the whole of the potash salts were obtained from 
wood-ashes, and the export of Russian potashes amounted in 1864 to more than 
11,000,000 kilos., whilst in 1873 it amounted to only 5,500,000 kilos. The export 
of American potashes also diminished from 1,900,000 kilos. during 1863, to 388,000 
kilos. during 1873. (Roscoe & Schorlemmer, vol. ii. p. 94.) 

Properties. Potash is in the form of fused masses, of a stony appearance and 
hardness, and caustic burning taste. Its color is variegated; but reddish and dark 
brown are the predominant hues. When exposed to the air, it absorbs moisture and 
deliquesces, and, if sufficiently long exposed, finally becomes liquid. Pearlash is 
of a white color, with usually a tinge of blue. As it occurs in commerce, it is in 
tight casks, containing about three hundred and fifty pounds, in which it forms ona 
entire, hard, concrete mass. In the shops it is found in coarse powder, intermin- 
gled with lumps as dug out of the casks, presenting an opaque granular appear- 
ance, like table salt or Havana sugar. It is deliquescent, and has a burning alkaline 
taste. It is soluble in water, with the exception of impurities. The soluble matter 
in 100 grains of the salt of medium quality will neutralize about 58 grains of offi- 
cinal sulphuric acid. It differs from potash principally in containing fewer combus- 
tible impurities, and in being less caustic and deliquescent. The coloring matter of 
both these forms of alkali is derived from carbonaceous impurities, and small portions 
of iron and manganese. 

Composition. The basis of both potash and pearlash is carbonate of potassium 5 
but this is associated with certain salts, and with insoluble impurities. Several 
varieties of potash found in commerce were analyzed by Vauquelin, whose principal 
results are contained in the following table. The quantity examined of each kind 
was 1152 parts. 








Paigedt Sulphate of | Chloride of Insoluble | Carbonic Acid 






Kinps or Porasu. rect Potassa. Potassium. Residue. and water. 
ea CE eres Cra 
American potash..........0+06 857 154 20 2 119 
Russian potash......sccceoveee 772 65 5 56 254 
Pearlash te.ie, ssevsgetaneds coved 754 80 





These results, calculated for 100 parts, show that the American potash contains 74 
per cent. of pure hydrated alkali, and the Russian 67 per cent. Pearlash, it is seen, 
is more rich in carbonic acid than potash; and this result of analysis corresponds 
with the qualities of the two substances as prepared in the United States; potash 
being known to be far more caustic than pearlash. Besides the impurities shown 
by the table, phosphate and silicate of potassium and chloride of sodium are present. 
According to Mr. Stevenson Macadam, the potashes of commerce contain iodine and 
a trace of bromine, which shows that the forest trees from which the alkali is ob- 
tained must contain a very minute proportion of these non-metallic elements. 

As the potash of commerce is valuable in the arts in proportion to the quantity 
of real alkali which it contains, it is important to possess an easy method of ascer- 
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taining its quality in that respect. The process by which this is accomplished is 
called alkalimetry. One of the best methods is by the use of a decinormal solution 
of oxalic acid (63 Gm. in a litre), A 50 C.c. burette, graduated to fifths, and a 
beaker will be required. 

Prof. H. B. Parsons gives the following practical points about estimating the 
amount of hydrate or carbonate. ‘100 C.c. of the decinormal solution will neu- 
tralize one one-hundredth of the molecular weight, in grammes, of any alkaline 
hydrate or bicarbonate, or one two-hundredths of the molecular weight of any 
alkaline normal carbonate or oxide. The reason for weighing out 51, of the 
‘molecular weight for normal carbonates is because the oxalic acid in one litre is 
only sufficient to saturate one atom of K in any hydrate or carbonate; the normal 
carbonates and the oxides of the alkalies contain two atoms of K, Na, etc., and, 
consequently, require twice the volume of acid solution for neutralization. Hence 
it is proper to weigh out of carbonates or oxides ;1, of 4 their molecular weights 
when estimating their purity volumetrically. If the proper quantities are weighed 
and titrated, each C.c. of acid used shows one per cent. of the substance sought. In 
practice, weigh out the amount of alkaline hydrate theoretically equivalent to 100 
C.c. of the acid used, add about 20 drops of cochineal tincture, and drop the acid, 
from a burette, into the aqueous solution of alkali, until the purple color changes to 
the straw-yellow or amber color due to slight excess of acid. The number of C.c. 
of acid employed shows the percentage of pure salt. Beginners are often troubled 
to know the ‘ end-reaction,’ because they do not know the exact shade of color 
showing the change from alkaline to acid reaction. To obviate this difficulty, select 
two beakers of the same size as those used in titration, place in each 100 C.c. pure 
water and 20 drops of cochineal tincture. To one solution add a single drop of 
acid, and to the other add a single drop of alkali. By comparing the solutions 
titrated with these standard colors, it soon becomes easy to catch the neutral point. 
To secure greater accuracy, it is best to make several titrations, and take the aver- 
age as the true result. By dissolving the weighed amount of alkali in a definite 
measure of water, and taking aliquot parts, very little extra trouble is experienced. 
For instance, it is required to determine the per cent. of pure K,CO, in a commer- 
cial sample. Weigh accurately ‘690 grammes (z+, of 4 of 138) and add water to 
make 100 C.c. Then, by means of the burette, measure out into separate beakers 
four portions of 20 C.c. each. Rinse the burette thoroughly with water, then with 
a little of the standard oxalic acid, and fill with the standard acid. Having added 
the same amount of cochineal tincture to each solution, carefully run in the acid 
until the neutral point is obtained ; the number of C.c. of acid used is, respectively, 
19-7, 19:6, 19-6, 19-5; the average being 19:6. This average multiplied by five 
gives the percentage, 98. In the case of compounds which are variable mixtures 
of several salts, it is customary to state the results as all oxide, or hydrate, or car- 
bonate. Potassii carbonas impura, U.S. P. 1870 (Pearlash), is a variable mixture 
of hydrate and carbonate, with more or less sulphate, chloride, and silicate of po- 
tassium, with traces of organic matter, silica, iron, calcium, etc. The results do not 
show how much of the salt sought is actually present in that particular condition, 
but they do show to how much the mixture is equivalent; that is, how much of 
the required salt may be made from the mixture. If it is required to know how 
much potassic hydrate may be made from pearlash, weigh out ‘561 grammes, and 
if how much oxide, weigh out -471 grammes, and titrate with decinormal acid. 
The percentages thus obtained show the value of the pearlash for the purposes 
named. It will be noticed that alkalimetry gives no clue as to the nature of the 
impurities present in alkaline salts; these must be determined by qualitative and 
quantitative analysis.” (V. R., Oct. 1878.) 

This method of testing the potash of commerce indicates its alkaline strength, 
assuming this to be dependent solely on potassa ; but soda, a cheaper alkali, may be 
present as an adulteration, and its proportion is important to be known. To solve 
this problem, M. O. Henry proposes that the saturating power of a given weight 
should be first determined in relation to sulphuric acid, and afterwards the propor- 
tion of carbonate of potassium in an equal weight, by first converting it into an ace- 
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tate, and then precipitating the potassa by perchlorate of sodium, the reacting salts 
being in alcoholic solution. ‘The precipitated perchlorate of potassium indicates 
the proportion of carbonate of potassium. The amount of the latter determines 
how much of the sulphuric acid was expended in saturating the potassa; and the 
soda is indicated by the amount of this alkali equivalent to the remainder of the 
acid. (Journ. de Pharm., vii.214.) Another method of detecting soda in the pot- 
ash of commerce, proposed by Pagenstecher, is to convert the suspected alkali into 
a sulphate, and to wash the sulphate formed with a saturated solution of sulphate 
of potassium. If the whole of the saline matter be sulphate of potassium, the 
washing will cause no loss of weight; but if part of it be sulphate of sodium, this 
will be washed away, on account of its solubility in a saturated solution of sulphate 
of potassium. (Jbid., Mars, 1848, p. 239.) Frémy has proposed the metantimo- 
niate of potassium as a test for soda in potash. In applying this test, the potash is 
converted into a neutral chloride of potassium, and treated with a recent solution 
of the metantimoniate. If the alkali examined contain 2 or 3 per cent. of soda, a 
precipitate will be almost instantly formed. If a less proportion of soda be present, 
time and agitation will be necessary to effect the precipitation. Frémy states that 
by this test he can detect the half of 1 per cent. of soda in commercial potash. 
(Philos. Mag., Oct. 1848, p. 325.) Good potash should not contain a proportion of 
chlorides indicating more than 2 per cent. of chlorine by the test of nitrate of sil- 
ver. If a larger proportion is shown, adulteration with common salt may be sus- 
pected. A standard solution of the silver salt may be made, a known measure of 
which shall be just sufficient to precipitate all the chlorine in a given weight of good 
potash, after having been supersaturated with nitric acid. Ifa further addition of 
the test causes a precipitate, the presence of too much chlorine is shown. 

Pearlash, from its impurity, is never used as a medicine. Purified to a certain 
extent, it takes the name of carbonate of potassium. (See Potassit Carbonas.) 


POTASSII CHLORAS. U.S. Chlorate of Potassium. 
KC1035 122°4. (PQ-TAS'SI-I CHLO/RAS.) KO, C105; 122°4. 


‘Chlorate of Potassium should be kept in well-stopped bottles, and should not 
be triturated with readily oxidizable or combustible substances.” U.S. 

Potasse Chloras, #r.; Chlorate of Potash; Kali Chloricum, P.G.; Kali Oxymuriaticum, Kali 
Muriaticum Oxygenatum, Chloras Potassicus, s, Kalicus ; Hyperoxymuriate of Potassa; Chlorate de 
Potasse, Fr.; Chlorsaures Kali, @. 

In the U. 8. Pharmacopeeia, no process is given for Chlorate of Potassium; in 
the British, it is ranked among the Preparations, with the formula KO,CIO.. 

The salt may be conveniently obtained by the process of Graham, which consists 
in mixing carbonate of potassium with an equivalent quantity of hydrate of lime, 
before submitting it to the action of chlorine. The gasis absorbed with avidity, and 
the mass becomes hot, while water is given off. The lime converts the carbonate 
into caustic potassa, andthe reaction then takes place between six mols. of potassa 
and six atoms of chlorine, with the result of forming five mols. of chloride of potas- 
sium, and one of chlorate of potassium, while three mols. of water are eliminated. 
(6KOH + (Cl,), = 5KC]+ KCIO, + 3H,0.) The products are, therefore, car- 
bonate of calcium, chloride of potassium, and chlorate of potassium. The chloride 
and chlorate are separated from the carbonate by solution in hot water, and the 
chlorate from the chloride by priority of crystallization. The Br. Pharmacopeeia 
has adopted this process, with the following directions. ‘Take of Carbonate of 
Potash twenty ounces [avoirdupois] ; Slaked Lime fifty-three ounces [avoird.]; Dis- 
tilled Water a sufficiency; Black Oxide of Manganese eighty ounces [avoird.] ; 
Hydrochloric Acid twenty-four pints [Imperial measure]. Mix the Lime with the 
Carbonate of Potash, and triturate them with a few ounces of the Water so as to 
make the mixture slightly moist. Place the Oxide of Manganese in a large retort 
or flask, and, having poured upon it the Hydrochloric Acid, diluted with six pints 
[Imp. meas.] of water, apply a gentle sand heat, and conduct the Chlorine as it 
comes over, first through a bottle containing six [fluid]ounces of Water, and then 
jnto a large carboy containing the mixture of Carbonate of Potash and Slaked Lime. 
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When the whole of the chlorine has come over, remove the contents of the carboy, 
and boil them for twenty minutes with seven pints [Imp. meas.] of the Water ; 
filter and evaporate till a film forms on the surface, and set aside to cool and erystal- 
lize. ‘The crystals thus obtained are to be purified by dissolving them in three times 
their weight of boiling Distilled Water, and again allowing the solution to crystallize.” 

In the first process, a large proportion of the potassa is lost by being converted 
into chloride of potassium. In the process now generally employed for the com- 
mercial manufacture of chlorate of potash this is obviated as follows. Chlorine is 
passed into a solution of milk of lime having a specific gravity of 1:04 until the 
liquid is nearly saturated. The clear solution is evaporated until it has a specific 
gravity of 1:18, and then potassium chloride added, and the mixture boiled down 
until a specific gravity of 1:28 is attained. On cooling, crystals of potassium chlorate 
separate out. The reactions here are, 6Ca(OH), + (Cl,), = 5CaCl, + Ca(ClO,), 
-+ 6H,0 and Ca(ClO,), + 2KCl = CaCl, + 2KCIO,. Pechiney’s improvement on 
this process is to separate the greater part of the chloride of calcium from the chlo- 
rate of calcium before adding the chloride of potassium. For details, see NV. 2., 
Feb. 1882. 

The chlorate of potassium of commerce is also prepared by the reaction of solu- 
tions of chloride of potassium and hypochlorite of calcium, with the assistance of 
heat. The chlorate of potassium crystallizes during the refrigeration of the liquor, 
and chloride of calcium remains in solution (2KCl + 3(Ca(OCl), + CaCl,) = 
2K CIO, + 6CaCl,). The importations of chlorate of potash at the port of New 
York for the year 1880 were valued at $66,822, and for the year 1881, at $84,944. 

Properties, Chlorate of potassium is in “ colorless, monoclinic prisms or plates, 
of a pearly lustre, permanent in the air, odorless, having a cooling, saline taste, and 
a neutral reaction. Soluble in 16:5 parts of water at 15° C. (59° F.), and in 2 
parts of boiling water; only slightly soluble in alcohol. When heated, the salt 
melts and afterward gives off an abundance of oxygen, finally leaving a residue of 
a neutral reaction, amounting to 60°8 per cent. of the original weight, and com- 
pletely soluble in water. The aqueous solution of this residue yields a white, crys- 
talline precipitate, with a saturated solution of bitartrate of sodium, and, with test- 
solution of nitrate of silver, a white precipitate insoluble in nitric acid, but soluble 
in ammonia. A one per cent. aqueous solution of the salt should yield no precipi- 
tate with test-solution of chloride of barium (sulphate), or of oxalate of ammonium 
(calcium), and, at most, only a faint cloudiness with test-solution of nitrate of silver 
(limit of chloride).” U.S. 

Chlorate of potassium is characterized also by becoming first yellow, and then red 
by admixture with a little sulphuric acid, and by the action of that acid evolving 
chlorine tetroxide (Cl,O,), known by its yellow color, and its explosive property when 
heated ; by its bleaching power when mixed first with hydrochloric acid and then 
with water; and by its property of exploding violently when triturated with a small 
portion of sulphur or phosphorus, or even kermes mineral. Chlorate of potassium 
consists of one atom of potassium in combination with the chloric acid group, 
ClO,, 39 + 35:5 + 48 = 122'5. 

This salt is an excellent test of manganese existing in organic matter. Ifa small 
portion of such matter, containing even a trace of manganese, be thrown on the sur- 
face of the pure melted salt in a test-glass, after the combustion has ceased, the cooled 
saline mass will be found to have a rose or pinkish tint, caused by the formation of 
permanganate of potassium. (Neues Repert., vi. 247.) A similar discoloration of 
the salt, produced by the use of pure charcoal in the same manner, will evince the 
presence of manganese in the chlorate as an impurity. 

Medical Properties. Owing to the assertions of Dr. O'Shaughnessy, that under 
the use of the chlorate of potassium all the blood of the body becomes florid, it was 
long supposed that the salt acts upon the system as an oxidizing agent. Dr. Isam- 
bert, however, has found the statements of O’Shaughnessy incorrect, and as the 
chlorate does not naturally part with its oxygen at the temperature of the body, 
and as it is eliminated from the kidneys unchanged, it is evident that it has not 
the specific action claimed for it. It is more irritant than most of the other 
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salts of potash, and probably acts less powerfully as a cardiac depressant than do» 


most of them. It isa very etlicient remedy in the follicular and even the gangrenous 
stomatitis of childhood, and in mercurial ptyalism, acting, however, only by its local 
influence, it being continually eliminated with the saliva and coming in perpetual 
contact with the mucous membrane of the mouth. It is much employed in scarla- 
tina and diphtheria, but has no specific action in these affections, being useful only 
by its direct influence upon the mucous membrane affected. In scurvy, phthisis, 
and the various dyscrasiz in which it was once employed, it is of little or no service. 

Externally, chlorate of potassium in solution has been used in several diseases. Mr. 
Moore, of London, has found it very useful as an application to indolent and scrof- 
ulous ulcers and phagedeena, to ulcerations of the nose, mouth, and tongue, and for 
cleansing cancerous sores (Journ. de Pharm., Mars, 1864, p. 269); and its solu- 
tion is now frequently employed as a local application in gonorrheea, leucorrhoea, 
ulceration of the os uteri, chronic cystitis, etc. Its saturated solution given with 
laudanum, twice daily, is an excellent remedy for hemorrhoids. The internal dose 
is from ten to twenty grains (0-7-1'3 Gm.) every three or four hours, given in suf- 
ficient gum water, sweetened water, or lemonade to dissolve it. When administered 
as a prophylactic in salivation, a smaller dose will answer. Taken to the extent of 
five drachms (19-4 Gm.) in twenty-four hours, it has been found to produce diuresis, 
abundant salivation, and a strong saltish taste. Such a dose as this is, nowever, 
dangerous even for the adult. In several cases the chlorate has caused death* by 
its irritant properties, and in many cases of fatal albuminuria in diphtheria it is 
probable that the salt has greatly aided in the result. It is liable to produce gastro- 
enteritis, and also acute Bright’s disease, its irritant properties being felt most at its 
points of entrance to and exit from the system. When used as a wash or injection, 
from a drachm to half an ounce (3:9-15:5 Gm.) of the salt may be dissolved in a 
pint (472 C.c.) of water. A solution in glycerin, in the proportion of one part of 
the salt to ten parts of the menstruum, has been especially recommended as a dress- 
ing for ill-conditioned wounds and ulcers. The remedy has also been applied in 
the form of very fine powder dusted on the surface. 

Off. Prep. Potassee Permanganas, Br.; Trochisci Potassee Chloratis, Br.; Trochisci 
Potassii Chloratis, U.S. 


POTASSIT CITRAS. U.S. Citrate of Potassium. 
K3 Ce Hs O7. Hz: O3 324. (PQ-TAS'SI-I CI/TRAS.) 3K0, Ciz Hs Ou. 2HO; 324. 


“Citrate of Potassium should be kept in well-stopped bottles.” U.S. 
Potasse# Citras, Br.; Kali Citricum, Citras Potassicus, s. Kalicus; Citrate of Potash; Citrate 
de Potasse, #r.; Citronsaures Kali, G 


“Take of Carbonate of Potash eight ounces [avoirdupois], or a sufficiency ; Citric 
Acid, in crystals, six ounces [avoird.], or a sufficiency ; Distilled Water two pints 
[Imperial measure]. Dissolve the Citric Acid in the Water, add the Carbonate of 
Potash gradually, and, if the solution be not neutral, make it so by the cautious 
addition of the Acid or the Carbonate of Potash. Then filter, and evaporate to 
dryness, stirring constantly, after a pellicle has begun to form, till the salt granu- 
lates. Triturate in a dry, warm mortar, and preserve the powder in stoppered 
bottles.” Br. 

Citrate of potassium was known formerly by the name of salt of Riverius. In 
the U.S. formula of 1870,f mutually saturating proportions of the acid and bicar- 
bonate were intended to be employed; the latter ingredient being preferred to the 
carbonate on account of its greater purity. The potassium of the bicarbonate unites 
with the citric acid, to form the citrate of potassium, and the carbonic acid escapes, 
producing effervescence. The resulting solution is directed to be evaporated to dry- 

* Cases. Amer. Med. Times, April, 1861, one ounce; A. J. P., 1878, p- 113, half an ounce; Lond, 
Med. Record, 1 (9, p. 424. 

t “Take of Citrie Acid ten troyounces ; Bicarbonate of Potassium fourteen troyounces ; Water a 
sufficient quantity. Dissolve the Citric Acid in a pint of water, add the Bicarbonate of Potassium 
gradually, and, when effervescence has ceased, filter the solution and evaporate to dryness, stirring 


cae ed a pellicle has begun to form, until the salt granulates. Keep it in a well-stopped 
ottle.” U.S. 
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ness, as affording the most convenient form for use. The granulation ordered has a 
tendency to retard the deliquescence of the citrate. The British process differs only 
in the use of the carbonate instead of bicarbonate, and by providing more carefully 
for an exact neutralization. 

Properties. Citrate of potassium is crystallizable, but, as usually seen, is in the 
form of “a white, granular powder, deliquescent on exposure to air, odorless, having a 
slightly cooling, faintly alkaline taste, and a neutral or faintly alkaline reaction. Sol- 
uble in 0°6 part of water at 15° C. (59° F.), and very soluble in boiling water; very 
slightly soluble in alcohol. When heated to about 200° C. (392° F.), the salt loses 
nearly 5:5 per cent. of water. Ata higher temperature it chars, and, if kept at a red 
heat, until gases cease to be evolved, it is converted into a blackened mass of an alkaline 
reaction, which strongly effervesces with acids. The aqueous solution of the salt 
yields a white, crystalline precipitate on the addition of a saturated solution of bi- 
tartrate of sodium. It remains clear on the addition of chloride of calcium until 
it is boiled, when a white, granular precipitate is produced. The aqueous solution 
of the salt should not effervesce on the addition of an acid (abs. of carbonate), and 
the solution, acidulated with nitric acid, should remain unaffected by test-solution 
of chloride of barium (abs. of sulphate), or of nitrate of silver (chloride). A con- 
centrated solution should not deposit a white crystalline precipitate on the addition 
of acetic acid (tartrate). If 5-4 Gm. of Citrate of Potassium are ignited until gases 
cease to be evolved, the alkaline residue should require for complete neutralization 
not less than 50 C.c. of the volumetric solution of oxalic acid (corresponding to 100 
per cent. of the pure Citrate of Potassium).” U.S. 

The British Pharmacopeeia gives the following tests of its character. Heated 
with sulphuric acid it forms a brown fluid, and gives off inflammable vapors with 
the odor of acetic acid. Its solution, mixed with a solution of chloride of calcium, 
remains clear till it is boiled, when a white precipitate is formed readily soluble in 
acetic acid. This is one of the characteristics of citric acid, which unites with lime 
to form the insoluble citrate only when heated. Acidulated with hydrochloric acid, 
the solution gives a yellow precipitate with platinic chloride; showing that the 
base of the salt is potassa. “One hundred and two grains, heated to redness till 
gases cease to be evolved, leave an alkaline residue [carbonate of potassium], which 
requires for exact neutralization 1000 grain-measures of the volumetric solution of 
oxalic acid.” Br. 

As citric acid is tribasic, this salt consists of three atoms of potassium com- 
bined with the citric acid radical C,H,O,, and with this one mol. of water; its 
formula being K,C,H,O,,H,0.* 

Medical Properties. Citrate of potassium is a grateful refrigerant diaphoretic, 
and has long been used in the fevers of this country, in the extemporaneous forms 
of neutral mixture and effervescing draught. As these require time and a somewhat 
careful manipulation in their preparation, it has been found more convenient to keep 
the citrate of potassium ready made, and dissolve it in water when wanted for use. 
This solution will no doubt produce the essential diaphoretic and refrigerant effects 
of the neutral mixture or effervescing draught, but is less agreeable to the stomach 
and palate, because destitute of the carbonic acid contained in these preparations. 
The citrate of potassium dissolved in an excess of lemon-juice affords the most 
agreeable method of securing the influence of an alkaline salt of potash upon the 
system, as in rheumatism, uric acid diathesis, etc. The usual dose of the citrate is 
from twenty to twenty-five grains (1:3-1:565 Gm.). When a decided effect upon ’ 
the system is desired, as much as an ounce (31:1 Gm.) of it may be given in the 
twenty-four hours. 


* Citrate of Sodium and Potassium. Mr. T. Push, of Dessau, Germany, has made a complete 
series of citrates, corresponding to the officinal tartrates, with a view of finding a stable compound. 
He ascertained that the double citrate of sodium and potassium is an extremely stable compound, 
even when exposed to the air for a long time. He prepares the salt by dissolving 100 parts of citric 
acid in water, adding 108 parts of pure potassium carbonate, and 221 parts of crystallized sodium 
carbonate, filtering, evaporating, and crystallizing. The crystals are allowed to drain, and the 
mother-liquor is further concentrated, until, on cooling, it solidifies to a crystalline mass, which is 
used in the condition of powder. (Arch. d. Pharm., July, 1877, 47; NV. R., Sept. 1877.) 
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POTASSIIT CYANIDUM. U.S. Cyanide of Potassium. 
KCN; 65. (PQ-TAS'SI-I CY-AN/I-DUM.) KC, N; 65. 
“ Oyanide of Potassium should be kept in well-stopped bottles.” U7. S. 


Potassii Cyanuretum, U.S. 1850; Cyanuret of Potassium; Kalium Cyanatum, Cyanuretum 
Potassicum, s. Kalicum; Cyanure de Potassium, F’r.; Cyankalium, G. 

The process of U.S. P. 1870* is that of F. & E. Rodgers, though generally known 
under the name of Liebig. It furnishes a large product, a considerable part of 
which is the impurity, cyanate of potassium. The reaction takes place between une 
mol. of ferrocyanide of potassium and one of carbonate of potassium. The iron is 
set free, the carbonic acid evolved, and five mols. of cyanide of potassium and one 
of cyanate of potassium are formed. ‘The iron occupies the lower part of the fused 
liquid; and, if the latter be carefully poured out to solidify, the portion contami- 
nated with the iron may be left behind. ‘The reaction is explained by the following 
equation: K,Fe(CN), + K,CO,==5KCN + KOCN + CO,-+ Fe. MM. Fordos 
and Gélis, in an able paper contained in the Journ. de Pharmacie for Aug. 1857, 
have pointed out numerous causes which concur in rendering the salt, as obtained 
by the use of carbonate of potassium, impure. The commercial cyanide, which is 
obtained by this process, was found by these writers to be very impure, only contain- 
ing from 36 to 55 per cent. of the pure salt. The cyanate of potassium may be 
readily detected by saturating the product with an acid, which will cause an effer- 
vescence of carbonic acid, and the generation of a salt of ammonium. According 
to Dr. Schwarz, it may be freed from cyanate and carbonate of potassium by treat- 
ing the impure cyanide with bisulphide of carbon, which dissolves it, and may be 
recovered in great measure by distillation. (Chem. News, No. 190, p. 41.) 

In the process in which the ferrocyanide of potassium is ignited alone (U.S. 
process 1840), the salt is first deprived of its water of crystallization by exposure to a 
moderate heat, and then calcined at a red heat for two hours, in order to decompose 
the cyanide of iron. The reaction which takes place is as follows: K,Fe(CN),—= 
4KCN + FeC,+N,. The product of the calcination is a black, porous mass, con- 
sisting of cyanide of potassium, mixed with carbide of iron and charcoal. As the 
cyanide is very prone to absorb oxygen, especially when hot, whereby it is decom- 
posed, atmospheric air is excluded from the retort while it is cooling, by luting its 
orifice. When the whole is cold, the black mass is reduced to coarse powder, and 
exhausted by cold distilled water, which dissolves the cyanide of potassium, and 
leaves the carbide of iron and charcoal behind. The filtered liquor, therefore, is an 
aqueous solution of cyanide of potassium, which is obtained in a solid state by a 
rapid evaporation to dryness.. During the evaporation, a small portion of the cya- 
nide is decomposed, attended with the evolution of ammonia, and the production of 
formiate of potassium. A portion of this salt, therefore, contaminates the cyanide, as 
obtained by this process ; but the quantity is too small to interfere with its medicinal 
action. The decomposition here referred to takes place between one mol. of cyanide 
of potassium and two of water, and is represented by the following equation: 
KON + (H,0),==NH,-+- HCOOK. This decomposition is avoided by exhaust- 
ing the black mass with boiling alcohol of 60 per cent. (sp. gr. 0-896) instead of 
with water. The alcoholic solution, by evaporation to a pellicle, lets fall the salt 
upon cooling, as a crystalline precipitate, perfectly white and pure. 

According to the process of the French Codex, which is that of Robiquet, this 
cyanide is obtained in the dry way, without the use of any solvent. The calcination 
is performed in a coated stone-ware retort, half filled with the ferrocyanide, to which 
a tube is attached for collecting the gaseous products. When these cease to be dis- 
engaged, the heat is gradually raised to a very high temperature, at which it is kept 
for a quarter of an hour; after which the tube is closed with luting, and the whole 

* Cyanide of Potassium, “Take of Ferrocyanide of Potassium, dried, eight troyounces ; Pure 
Carbonate of Potassium, dried, three troyounces. Mix the salts intimately, and throw the mixture 
into a deep iron crucible previously heated to redness. Maintain the temperature until efferves- 
cence ceases, and the fused mass concretes, of a pure white color, upon a warm glass rod dipped 
into it. Then pour out the liquid carefully into a shallow dish to solidify, ceasing to pour before 


the salt becomes contaminated with the precipitated iron. Break up the mass while yet warm, and 
keep the pieces in a well-stopped bottle.” U, 8. 1870, 
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left undisturbed until quite cold. When the calcination is thus conducted, the re- 
tort, upon being broken, will be found to contain a black matter, covered with a fused 
layer of pure cyanide of potassium, resembling white enamel. This is detached by 
means of a knife, and immediately transferred to a bottle, with an accurately fitting 
stopper. The black matter, under the name of black cyanide of potassium, is also 
kept for medicinal use; but the dose of this cannot be accurately fixed, on account 
of its containing, at different times, more or less impurity. 

According to MM. Fordos and Gélis, the French Codex process should supersede 
the carbonate of potassium process; as it gives a product far purer, and in larger 
proportion to the materials employed, estimated by the pure product. The same 
process is preferred by Mr. Donovan, who has modified it by substituting, for the 
stone-ware retort, an iron mercury bottle, which, when cold, must be cut in two by 
a chisel and hammer to get out the product. The same recommendation of iron in 
preference to stone-ware vessels is made by Fordos and Gélis, who found that the 
latter, at the high heat employed, were acted on. The process of Wiggers consists 
in disengaging hydrocyanic acid from a mixture of ferrocyanide of potassium and 
sulphuric acid, and passing it into a cooled receiver containing an alcoholic solution 
of hydrate of potassa. The contents of the receiver ultimately form a solid magma 
of the cyanide, which is drained, washed several times with strong alcohol, pressed 
between folds of bibulous paper, and dried as quickly as possible. Cyanide of po- 
tassium may be formed by passing a current of strongly heated nitrogen over char- 
coal, impregnated with carbonate of potassium, and heated to a white heat. 

Properties. Cyanide of potassium is in “ white, opaque, amorphous pieces, or 
a white, granular powder, deliquescent in damp air, odorless when perfectly dry, 
but generally of a peculiar, characteristic odor, having a sharp, somewhat alkaline 
and bitter-almond taste, and a strongly alkaline reaction. The commercial salt 
is soluble in 2 parts of water at 15° C. (59° F.), and in 1 part of boiling water ; 
it is but sparingly soluble in alcohol. When heated to a low red heat, the salt 
fuses. Its aqueous solution yields a white, crystalline precipitate on the addition 
of a saturated solution of bitartrate of sodium. When exposed to the air, the 
solution exhales the odor of hydrocyanic acid, and, when added to test-solution 
of nitrate of silver, it yields a white precipitate which is wholly soluble in excess 
of cyanide of potassium and also in water of ammonia. An aqueous solution 
of the salt should not produce more than a slight effervescence on the addition 
of an acid (limit of carbonate). If 0:65 Gm. of Cyanide of Potassium be dis- 
solved in 12 C.c. of water, and volumetric solution of nitrate of silver be gradually 
added, the precipitate first formed should dissolve on stirring and a permanent pre- 
cipitate should not appear until at least 45 C.c. of the volumetric solution have been 
used (corresponding to at least 90 per cent. of pure Cyanide of Potassium).” U. S. 
If yellow, it contains iron. Its solution effervesces with acids. The salt and its 
solution, when exposed to the air, exhale the odor of hydrocyanic acid, and become 
weaker; but the change takes place slowly. Orfila found that the salt, after four- 
teen days’ exposure, by which it was almost entirely liquefied, still possessed ener- 
getic poisonous properties. He thinks, therefore, that the bad effects of opening 
the containing bottle, in dispensing the medicine, have been exaggerated. Unfor- 
tunately, the salt varies in quality independently of the effects of time and expos- 
ure. Dr. David Stewart, of Baltimore, examined six samples of this cyanide, on 
sale, and found them to vary considerably in purity. Besides water, the usual im- 
purities are hydrate, carbonate, cyanate, and formiate of potassium. They some- 
times amount to half the weight of the cyanide, consisting principally of the car- 
bonate. From the extensive use at present made of cyanide of potassium In 
electro-metallurgy and photography, it is of importance to have a reliable test of its 
purity. Such a test has been discovered by MM. Fordos and Gélis, founded on the 
fact that one mol. of iodine rapidly reacts with one of the cyanide, so as to form a 
colorless compound, consisting of one mol. of iodide of potassium, and one of iodide 
of cyanogen: KON + 1,—KI-+ CNI. Accordingly, a tincture of iodine of known 
strength is gradually added to an aqueous solution of a given weight of the cyanide 
to be tested, until it assumes a permanent yellowish tinge; and the amount of iodine 
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expended indicates the proportion of cyanide in the specimen. A necessary pre- 
liminary step, before using the tincture, is to add sufficient carbonic acid water to 
the solution of the cyanide, to convert any hydrate or carbonate of potassium present 
into bicarbonate, in which state neither has any action on the iodine. (Chem. Graz., 
Oct. 15, 1852, p.387.) This test is applicable to other cyanogen compounds which 
are soluble. Mr. Thornton J. Herapath’s test for commercial cyanide of potassium 
is a standard solution of ammonio-sulphate of copper, the blue color of which is 
destroyed by a solution of the cyanide. The copper solution is added to one of the 
cyanide of known strength, until a faint blue coloration is produced; and the rich- 
ness of the sample in pure cyanide is in proportion to the quantity of the copper 
solution required. (Chemist, April, 1856, and Feb. 1857.) Applying this test to 
five samples, Mr. Herapath found the proportion of pure cyanide to vary from 41 
to 65 per cent. Cyanide of potassium yields with nitrate of silver a precipitate of 
cyanide of silver, wholly soluble in ammonia and boiling nitric acid. It consists of 
one atomic group of cyanogen 26, and one of potassium 39 = 65. 

The importations of potassium cyanide at the port of New York for the year 
1880 were valued at $72,399, and for the year 1881, at $178,931. 

Medical Properties. Cyanide of potassium acts precisely like hydrocyanic acid 
as a poison and as a medicine. (See Acidum Hydrocyanicum Dilutum.) Five 
grains of it have repeatedly taken life, and hydrocyanic acid has been detected in 
the blood of a person who had been fatally poisoned by the cyanide. (Venghauss, 
Arch. der Pharm., clii. 138.) The grounds on which this cyanide was proposed 
as a substitute for hydrocyanie acid by Robiquet and Villermé were its uniformity 
as a chemical product, and its less liability to undergo decomposition. The dose is 
the eighth ofa grain (0-008 Gm.), dissolved in half a fluidounce of distilled water, 
to which may be added half a fluidrachm of syrup of lemons, if the prescriber wish 
to set the hydrocyanic acid free. The spurious cyanide, formed by calcining dried 
muscular flesh with potash, consists principally of carbonate of potassium, and is 
but slightly poisonous. (Orfila.) A solution of cyanide of potassium, made with 
from one to four grains (0°065-0:26 Gm.) to the fluidounce (30 C.c.) of water, 
has been recommended in neuralgic and other local pains, applied by means of pieces 
of linen. Mr. Guthrie found that a solution of from three to six grains (0°2-0:4 
Gm.) to the fluidounce (30 C.c.) of distilled water, answered admirably, applied by 
drops every other day, for removing the olive-colored stains of the conjunctiva 
caused by nitrate of silver. 


POTASSIT ET SODIT TARTRAS. U.S. Tartrate of Potassium and 
Sodium. { Rochelle Salt.] 
(PQ-TAS'SI-I ET SO/DJ-I TAR/TRAS.) 
KNa Cy Hy, O¢ 4H2 O35 282. KO, NaO, Cg Hg 010. SHO; 282. 
Soda Tartarata, Br.; Sodez et Potasse Tartras, Br. 1864, U. S. 1850; Tartarus Natronatus, 


P.G.; Natro-kali Tartaricum; Tartarated Soda; Sal Polychrestum Seignetti, Tartras Potassico- 
sodicus; Sel de Seignetti, Soude Tartarisée, F.; Seignettesalz, G. 


“Take of Acid Tartrate of Potash, in powder, sixteen ounces [avoirdupois], or a 
sufficiency; Carbonate of Soda twelve ounces [avoird.], or a sufficiency; Boiling 
Distilled Water four pints [Imperial measure]. Dissolve the Carbonate of Soda in 
the Water, add gradually the Acid Tartrate of Potash, and, if after being boiled for 
a few minutes the liquid has an acid or alkaline reaction, add a little Carbonate of 
Soda or Acid Tartrate of Potash till a neutral solution is obtained. Boil and filter ; 
concentrate the liquor till a pellicle forms on the surface, and set it aside to erystal- 
lize. More crystals may be obtained by again evaporating as before.” Br.* 

This is a double salt, consisting of a molecule of tartaric acid, C,H,O,.H,, in which 
one of the basic hydrogen atoms is replaced by potassium and the other by sodium. 

* “ Take of Carbonate of Sodium twelve troyounces ; Bitartrate of Potassium, in fine powder, six- 
teen troyounces ; Boiling Water five pints. Dissolve the Carbonate of Sodium in the Water, and 
gradually add the Bitartrate of Potassium. Filter the solution, and evaporate until a pellicle 


begins to form; then set it aside to crystallize. Pour off the mother-water, and dry the crystals 
SN ede paper. Lastly, evaporate the mother-water, that it may furnish more crystals.” U.S. 
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The theory of its formation is very simple, being merely the replacement of the 
hydrogen in the bitartrate of potassium by the sodium of the carbonate of sodium, 
the carbonic acid of which escapes with effervescence. The quantities of the mate- 
rials for mutual saturation are 286 parts of carbonate and 376 of bitartrate, or one 
mol. of crystallized sodium carbonate to two mols. of the acid tartrate. This gives 
the ratio of 3 to 3:95. The proportion adopted in the U. 8. 1870 and Br. Pharma- 
copeeias is as 3 to 4, which is very near the theoretical quantities. As the salts em- 
ployed are apt to vary in composition and purity, the carbonate from the presence 
of more or less water of crystallization, and the bitartrate from containing tartrate 
of calcium, it is perhaps best in all cases, after indicating the nearest average pro- 
portion as a general guide, to present to the operator the alternative of using the 
cream of tartar to the point of exact saturation. 

Properties. Tartrate of potassium and sodium is in the form of “ colorless, trans- 
parent, rhombic crystals, slightly efflorescent in dry air, or a white powder, odorless, 
having a cooling, mildly saline and slightly bitter taste, and a neutral reaction. Solu- 
ble in 2°5 parts of water at 15° C. (59° F.), and very soluble in boiling water ; almost 
insoluble in alcohol. When rapidly heated to about 75° ©. (167° F.), the salt 
melts in its water of crystallization; at a higher temperature it dries, then chars, 
evolves inflammable vapors having the odor of burnt sugar, and, on moderate igni- 
tion, leaves a blackened residue of an alkaline reaction, strongly effervescing with 
acids, and imparting toa non-luminous flame an intense yellow color, which appears 
red when observed through a blue glass. A concentrated aqueous solution of the 
salt yields a white, crystalline precipitate on the addition of acetic acid. With test- 
solution of nitrate of silver it yields a white precipitate which becomes black on 
boiling.” U. S. As it is sometimes largely adulterated with sulphate of sodium 
(F. Mahla, A. J. P., 1868, p. 548), it is best to test it with barium chloride. When 
the salt is exposed to a strong heat, it blackens, and gives out inflammable gases with 
the odor of burnt sugar; the tartaric acid being destroyed, and a mixture of the 
carbonates of potassium and sodium left. It sometimes contains tartrate of calcium, 
which may be removed by solution and crystallization ; but when the crystals are 
large and well defined, it may be assumed to be pure. It is incompatible with most 
acids, and with all acidulous salts except bitartrate of potassium. It is also decom- 
posed by the acetate and subacetate of lead, by the soluble salts of calcium, and by 
those of barium, unless the sulution of the tartrate be considerably diluted. The 
way in which acids act in decomposing it, is by combining with the sodium, and 
throwing down bitartrate of potassium as a crystalline precipitate. This double 
salt was discovered by Seignette, an apothecary of Rochelle, and hence is frequently 
called Seignette’s salt, or Rochelle salt. 

Composition, Tests, etc. Tartrate of potassium and sodium consists of the tar- 
taric acid group C,H,O,, which is dibasic, in combination with one atom of  potas- 
sium and one of sodium 148 + 39 + 23— 210, together with 4 mols. of water 
72 == 282. “A dilute, aqueous solution should yield no precipitate with test- 
solution of oxalate of ammonium (abs. of calcium). On adding nitric acid to a 
dilute, aqueous solution of the salt, until the precipitate first formed is redissolved, 
the resulting solution should yield no precipitate with test-solution of chloride of 
barium (sulphate), and at most only a cloudiness with test-solution of nitrate of 
silver (limit of chloride). A portion heated with potassa should not give off vapor 
of ammonia. If 3-525 Gm. of Tartrate of Potassium and Sodium are ignited until 
gases cease to be evolved, the alkaline residue should require for complete neutral- 
ization not less than 25 C.c. of the volumetric solution of oxalic acid (corresponding 
to 100 per cent. of crystallized Tartrate of Potassium and Sodium).” U.S. “One 
hundred and forty-one grains of it, heated to redness till gases cease to be evolved, 
leave an alkaline residue which requires for neutralization 1000 grain-measures of 
the volumetric solution of oxalic acid.” Br. i 

Medical Properties and Uses. This salt is a mild, cooling purgative, well suited 
to delicate and irritable stomachs, being among the mildest and least unpalatable of 
the neutral salts. As it is not incompatible with tartar emetic, it may be associated 
with that salt in solution. It is an ingredient in the effervescing aperient called 

74 


1170 Potassii et Sodii Tartras.—Potassii Ferrocyanidum. PARY I. 


Seidlitz powders. (See Pulvis Effervescens Compositus.) The dose as a purge is 
from half an ounce to an ounce (15°5-31:1 Gm.). Given in small and repeated 
doses it does not purge, but is absorbed and renders the urine alkaline. (Millon and 
Laveran, Journ. de Pharm., 3e sér., vi. 222.) 

Turtrate of potassium and magnesium, formed by saturating cream of tartar with 
carbonate of maguesium, has been proposed by M. Maillier as a safe and pleasant 
purgative. (Journ. de Pharm., xiii. 252.) 


Off. Prep. Pulvis Effervescens Compositus, U.S. 
POTASSII FERROCYANIDUM. U.S. Ferrocyanide of Potassium. 


(PQ-TAS/SI-I FER-RO-CY¥-AN'I-DUM.) 

Kz Fe(CN)s. 3H: O 3 421°9. Ke Fe (Cz N)s. 3HO; 210-95. 

“ Ferrocyanide of Potassium should be kept in well-closed vessels.” U.S. “ A salt 
obtained by fusing animal substances, such as the cuttings of horns, hoofs, and 
skins, with carbonate of potash in an iron pot, lixiviating the crude product with 
water, and purifying the salt by crystallization.” Br. _ 

Potasse Prussias Flava, &r., Yellow Prussiate of Potash; Kalium Ferrocyanatum, P.G.; 
Kalium Borussicum, Cyanuretum Ferroso-potassicum ; Ferrocyanuret of Potassium, Ferroprussiate 
of Potassa, Prussiate of Potassa; Proto-cyanure jaune de Fer et de Potassium, Prussiate jaune de 
Potasse, Ferrocyanure de Potassium, Fr.; Cyaneisenkalium, Ferrocyankalium, Gelbes Blutlaugen- 
Sala; GC. 

It is the yellow double cyanide of potassium and iron, the salt from which cyanide 
of potassium is obtained by calcination at a low red heat. 

Ferrocyanide of potassium is prepared on the large scale by heating animal mat- 
ters, such as dried blood, hoofs, chips of horn, woollen rags, old leather, the refuse 
of tallow-chandlers called greaves, and other substances rich in nitrogen, with the 
pearlash of commerce and scrap iron, in an egg-shaped iron pot called a shell, Jadling 
out the pasty mass called the melt, and, after it has cooled sufficiently, dissolving it 
in water, and evaporating the solution so that crystals may form. The melt, while 
still hot, contains cyanide of potassium only, the ferrocyanide being produced solely 
by the action of the water. The best temperature for making the solution is be- 
tween 70° C. and 80° C. (158° F. and 176° F.); and the conversion of the cyanide 
into the ferrocyanide is facilitated by the preseuce of finely divided amorphous sul- 
phide of iron, and of caustic potassa. (A. Reimann, Chem. G'az., Jan. 1, 1855.) 

Some years ago this salt was manufactured by a process which dispensed with the 
use of animal matter; the necessary nitrogen being obtained by a current of atmos- 
pheric air. Fragments of charcoal, impregnated with 30 per cent. of carbonate of 
potassium, were heated to a white heat in a cylinder, through which a current of 
air was drawn by a suction-pump. This process is understood to have succeeded in 
a chemical sense, but failed on the score of economy, chiefly from the circumstance 
that the necessary fire-clay tubes could not be made to resist the combined action of 
the alkali and heat. The process of Richard Brunnquell consists in passing ammo- 
nia through tubes, filled with charcoal and heated to redness, so as to form cyanide 
of ammonium, and converting this into ferrocyanide of potassium by contact with 
solution of potash and suitable iron compounds. (Chem. Gaz., Nov. 1, 1856.) 

Properties. J[errocyanide of potassium is in “large, coherent, lemon-yellow, 
translucent and rather soft, four-sided prisms or tablets, slightly efflorescent in dry 
air, odorless, having a sweetish and saline taste, and a neutral reaction. Soluble in 
4 parts of water at 15° C. (59° F.), and in 2 parts of boiling water; insoluble in 
alcohol. When gently heated, the salt becomes white; and at 100° ©. (212° F-.), 
it becomes anhydrous, losing 12-8 per cent. of its weight. The aqueous solution 
yields a white, crystalline precipitate on the addition of a saturated solution of bi- 
tartrate of sodium, a dark blue precipitate with ferric salts, a bluish white precipi- 
tate, gradually turning darker, with ferrous salts, a red-brown precipitate with salts 
of copper, and a white one with acetate of lead. A concentrated aqueous solution 
of the salt should not effervesce on the addition of diluted sulphuric acid (abs. of 
carbonate), and, when diluted and acidulated with hydrochloric acid, should not 
yield more than a trifling precipitate or cloudiness with chloride of barium (limit 
of sulphate). If equal parts of the salt and of nitrate of potassium be cautiously 
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deflagrated in a porcelain crucible, the residue extracted with water, and to the fil- 
tered solution, acidulated with nitric acid, test-solution of nitrate of silver be added, 
not more than a faint white opalescence should make its appearance (limit of chlo- 
ride).” U.S. It acts but slightly, if at all, on turmeric paper. The alkaline re- 
action, when it exists, is probably owing to the presence of a little free potassa. 
When ignited, the insoluble residue amounts to 18-7 per cent. of sesquioxide of 
iron, resulting from the oxidation of the iron of the salt. It is characterized by 
striking a deep blue color with ferric salts,* a deep brown one with the salts of cop- 
per, and a white one with those of zinc, the several precipitates formed being ferro- 
cyanides of the respective metals. Heated with eight or ten times its weight of 
concentrated sulphuric acid, it evolves carbonic oxide. Half an ounce of the salt 
yields about 250 cubic inches of the gas. (C. Grimm and G. Ramdohr.) When 
boiled with dilute sulphuric acid, it emits the smell of hydrocyanic acid. Ferro- 


* Ferri Ferrocyanidum, U.S. 1870. Ferri Ferrocyanuretum, U.S. 1850: Ferrocyanide of Iron. 
Ferrocyanuret of Iron. Pure Prussian Blue. “Take of Ferrocyanide of Potassium nine troy- 
ounces ; Solution of Tersulphate of Iron a pint ; Water three pints. Dissolve the Ferrocyanide of 
Potassium in two pints of the Water, and add the solution gradually to the Solution of Tersulphate 
of Iron, previously diluted with the remainder of the Water, stirring the mixture during the ad- 
dition. Then filter the liquid, and wash the precipitate on the filter with boiling water until the 
washings pass nearly tasteless. Lastly, dry it, and rub it into a powder.” U.S. 1870. 

In the above process the salt is decomposed by the gradual addition of the solution of ferro- 
eyanide of potassium. Three mols. of ferrocyanide and two of ferric sulphate are mutually decom- 
posed, with the result of forming one mol. of Prussian blue, or the 3-4 ferrocyanide of iron, which 

recipitates, and six mols. of sulphate of potassium, which remain in solution, the reaction being, 
(FeK4(CN )g)3 + 2 Feo(SO4)3 = Fea Fe4(CN)1g + 6K2SO4. 

Preparation for Use in the Arts. Prussian blue is manufactured on the large scale as follows. 
A mixture made of equal parts of carbonate of potassium (pearlash of commerce) and of animal mat- 
ter, such as dried blood, hair, the shavings of horn, etc., is calcined at a red heat, in an iron vessel, 
until it becomes pasty. The mass, when cold, is thrown, by portions at a time, into twelve or 
fifteen times its weight of water, with which it is stirred for half an hour. The whole is then put 
upon a linen filter; and the clear solution obtained is precipitated by a mixed solution of two parts 
of alum and one of ferrous sulphate. An effervescence occurs, due principally to carbonic acid; 
and a very abundant precipitate is thrown down of a blackish brown color. This precipitate is 
washed, by decantation, by means of a large quantity of water, which is removed every twelve 
hours. By these washings, which last from twenty to twenty-five days, the precipitate becomes 
successively greenish brown, bluish, and finally deep blue. When of the latter color, it is collected 
and allowed to drain upon a cloth, after which it is divided into cubical masses and dried. 

A preparation under the name of Soluble Prussian Blue has been introduced into use for inject- 
ing anatomical preparations by Schroeder van der Kolk, and is said to be much esteemed for this 
purpose. To obtain it there must bea great excess of the yellow prussiate of potassa in concen- 
trated solution. The iron should be in the state of sesquichloride, in the proportion of not more 
than one-eighth or one-tenth of the prussiate employed. After their mixture, the precipitate is 
washed with water till it begins to become blue, when it is expressed and dried in theair, On the 
small scale it may be economically obtained in the following manner. Take solutions of the prus- 
siate containing 217 grammes to the litre of water, and of the sesquichloride containing one part 
of the solid salt in 10 parts of water. Then, taking equal volumes of the two solutions, add to each 
one twice its volume of a cold concentrated solution of sulphate of sodium, and mix the solutions. 
Put on a filter, and treat.as directed above. The product dried in the air is perfectly soluble, and 
admirably adapted for injection. (Journ. de Pharm., 4e sér., iv. 238.) For other formula for Solu- 
ble Prussian Blue, see Jbid., 4e sér., xix. 227. 

Properties. Pure Prussian blue is a tasteless powder, insoluble in water and alcohol, and having a 
rich deep blue color. It is insoluble in dilute acids, decomposed by fuming nitric acid, and dissolved 
without decomposition by strong sulphuric acid, forming a white mass of the consistence of paste, 
from which the Prussian blue may be precipitated unchanged by water. Concentrated hydrochloric 
acid decomposes it. dissolving sesquioxide of iron, and liberating hydroferrocyanic acid (H2Cfty). 
Boiled with red oxide of mercury, it generates mercuric cyanide. (See Hydrargyrt Cyanidum.) By 
the contact of a red-hot body, it takes fire and burns slowly, leaving a residue of sesquioxide of iron. 
When it is heated in close vessels, water, hydrocyanic acid, and carbonate of ammonium are evolved, 
and carbide of iron is left. Its composition has been given above. The Prussian blue of com 
merce was discovered by accident, in 1710, by Diesbach, a preparer of colors at Berlin. It has the 
game general properties as the pure substance. It occurs in small rectangular masses, which are 
heavier than water, and havea fracture presenting a bronzed appearance. Besides the constituents 
of pure Prussian blue, it always contains uncombined sesquioxide of iron, and a portion of alumina, 
_ derived from the alum employed in its manufacture, which serves to give it body as a pigment. 
These substances may be detected by boiling the pigment with dilute hydrochloric acid, and pre- 
cipitating the filtered solution with ammonia. Pure Prussian blue, treated in this manner, yields 
no precipitate. ; F 

Medical Properties. Prussian blue is deemed a tonic, febrifuge, and alterative, but is at present 
very rarely used. It is sometimes employed as an application to ill-conditioned ulcers, mixed witb 
simple ointment in the proportion of a drachm to the ounce. The dose is from three to five grains 
(0°20 to 0°33 Gm.), repeated several times a day, and gradually increased until some effect is produced. 
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cyanide of potassium consists of six groups of the monad radical cyanogen (CN), 
saturated by four potassium atoms and one atom of the dyad iron. Thus, K,,156 
++ Fe, 55:9 + (CN),, 156 = 367:9, together with 3H,O, 54 421-9 mol. wt. 
The potassium is more readily displaced than the iron, so that it is considered as the 
potassium salt of an acid called ferrocyanic. This acid in the free state would be 
H,Fe(CN),. The salt is remarkably pure as it occurs in commerce. | 

Medical Properties. Judging from the experiments of the German physicians, 
this salt possesses but little activity, and it is very rarely used in medicines. Callies, 
as quoted by Pereira, found the commercial salt slightly poisonous, but the pure salt 
unproductive of harm in the dose of several ounces. It should be borne in mind 
that it is the commercial salt which is used medicinally. Westrumb and Hering 
proved that it passed with rapidity into the blood and urine. The late Dr. Burleigh 
Smart, of Kennebec, Maine, found it to possess active medical properties. (Am. 
Journ. of Med. Sci., xv. 362.) Its primary effect was that of a sedative, diminish- 
ing the fulness and frequency of the pulse, and allaying pain and irritation. It 
acted also, under favorable circumstances, as a diaphoretic and astringent, but, as 
a diaphoretic, only in cases attended with excessive vascular action and increased 
heat of skin. As an astringent, its power was most conspicuous in the colliquative 
sweats of chronic bronchitis and phthisis. The same power was evinced in several 
cases of leucorrhcea. It sometimes produced ptyalism, unattended, however, by 
swelling of the salivary glands or fetor of the breath. Its properties as an anodyne 
and sedative rendered it applicable to cases of neuralgic pains and hooping-cough, 
in which diseases, especially the latter, Dr. Smart found it useful. When given in 
an overdose, it occasioned vertigo, coldness, and numbness, with a sense of gastric 
sinking. The form of administration which Dr. Smart preferred was that of solu- 
tion, in the proportion of two drachms to the fluidounce (7-38 Gm.—30 C.c.) of 
water. Of this the dose for an, adult is from 30 to 45 drops (1:9-2°8 C.c.), equiva- 
lent to from 10 to 15 grains (0°65-1 Gm.) of the salt, repeated every four or six 
hours. 

This salt is manufactured on a large scale, chiefly for the use of dyers and calico- 
printers. In pharmacy it is employed to prepare diluted hydrocyanic acid, Prussian 
blue, and the cyanides of potassium and silver. 


Of. Prep. Acidum Hydrocyanicum Dilutum, J. 8S. 
POTASSIT HYPOPHOSPHIS. U.S. Hypophosphite of Potassium. 


KH, PO2; 104. (PQ-TAS'/SI-I H¥-PQ-PHOs'PHIS.) KO, 2HO, PO; 104. 

Kali Hypophosphorosum, Hypophosphis Potassicus, s. Kalicus; Hypophosphite de Potasse, F’r.; 
Unterphosphorigsaures Kali, 

This salt is prepared by mixing solutions of hypophosphite of calcium and granu- 
lated carbonate of potassium, in the proportion of six ounces of the former dissolved 
in four pints of water, to 5°75 ounces of the latter in half a pint. As a result of 
double decomposition between the two salts, carbonate of calcium and hypophos- 
phite of potassium are formed; the former being precipitated, and the latter held 
in solution. The carbonate of calcium is removed by filtration, and the clear solu- 
tion is evaporated till a pellicle forms, after which it is constantly stirred, with con- 
tinuance of the heat, until the salt granulates. The heat employed in the evaporation 
should be kept considerably below 100° C. (212° F-.), for fear of explosion. If the 
salt is required quite pure, it should be dissolved in the granulated state, in officinal 
alcohol, and the solution evaporated to a syrupy consistence, and then set aside to 
crystallize. The hypophosphite of calcium may be prepared by a formula given 
under the head of hypophosphite of cale‘um. 

‘‘ Hypophosphite of Potassium should be kept in well-stopped bottles.” U. S. 

Properties. Hypophosphite of potassium, according to the Pharmacopesia, is in - 
“white, opaque, confused-crystalline masses, or a white, granular powder, very de- 
liquescent, odorless, having a sharp, saline, slightly bitter taste, and a neutral reaction. 
Soluble in 0:6 part of water and in 7:3 parts of alcohol at 15° C. (59° F.); in 0:3 part 
of boiling water and in 3:6 parts of boiling alcohol. When heated in a dry test-tube, 
the salt loses adhering moisture, then evolves a spontancously inflammable gas (phos- 
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phoretted hydrogen), burning with a bright, yellow flame. On triturating or heating 
the salt with an oxidizing agent, the mixture will explode. ‘The aqueous solution of 
the salt yields a white, crystalline precipitate on the addition of a saturated solution 
of bitartrate of sodium. With test-solution of nitrate of silver it yields a white pre- 
- cipitate which rapidly turns brown and black, separating metallic silver. Acidulated 
with hydrochloric acid and added to excess of test-solution of mercuric chloride, it 
first produces a white precipitate of calomel, and, on further addition, causes the 
separation of metallic mercury. The aqueous solution of the salt should not effer- 
vesce on the addition of an acid (abs. of carbonate), and should not be precipitated 
or rendered cloudy by test-solution of oxalate of ammonium (abs. of calcium). When 
acidulated with hydrochloric acid, it should not produce a white precipitate or cloudi- 
ness with test-solution of chloride of barium (sulphate). On mixing the aqueous 
solution with test-solution of magnesium, not more than a slight cloudiness should 
make its appearance (limit of phosphate).” U.S. Its composition is represented by 
the formula KH,PO,.* | 

Medical Properties and Uses. This salt was brought into notice a few years 
since, along with several other hypophosphites, as those of calcium, sodium, ammo- 
nium, etc., in consequence of their supposed efficiency in the introduction of phos- 
phorus into the system, in cases in which this element might be thought to be deficient. 
Upon this principle they were recommended by Dr. Churchill, of Paris, in the treat- 
ment of phthisis, and came into extensive employment; but experience has hardly 
coufirmed the first favorable impression of their usefulness in this complaint. There 
seem, however, to be good grounds for their application to diseases attended with 
deficiency of nerve-power from debility of the brain, and in certain scrofulous affec- 
tions of children, especially those connected with a disordered condition of the bones. 
The dose of the hypophosphite of potassium is for adults from ten to thirty grains 
(0-65-1-95 Gm.) three times a day, and may be given dissolved in water, or in the 
form of syrup. 

Of. Prep. Syrupus Hypophosphitum, UW. S. 


POTASSIT IODIDUM. U.S., Br. Iodide of Potassium. 
KI3 165°6. (PQ-TAS'SI-I I-OD'I-DUM.) KI; 165°6, 
‘“ Todide of Potassium should be kept in well-stopped bottles.” U7 S. 


Kalium Iodatum, P.G.; Kali Hydriodicum, Ioduretum Potassicum, s. Kalicum; Iodure de Po- 
tassium, Fr.; Jodkalium, G. 

No process is given in the present U.S. Pharmacopeia. That of U. 8. 1870 
did not differ essentially from the British. 
~ “Take of Solution of Potash one gallon [Imperial measure]; Iodine twenty-nine 
ounces [avoirdupois], or a sufficiency ; Wood Charcoal, in fine powder, three ounces 
favoird.]. Put the Solution of Potash into a glass or porcelain vessel, and add the 
Iodine in small quantities at a time with constant agitation, until the solution ac- 
quires a permanent brown tint. Evaporate the whole to dryness in a porcelain dish, 
pulverize the residue, and mix this intimately with the Charcoal. Throw the mixture, 
in small quantities at a time, into a red-hot iron crucible, and, when the whole has 
been brought to a state of fusion, remove the crucible from the fire and pour out its 
contents. When the fused mass has cooled, dissolve it in two pints [Imp. Meas.] of 
boiling distilled water, filter through paper, wash the filter with a little boiling distilled 
water, unite the liquids, and evaporate the whole till a film forms on the surface. Set 
‘it aside to cool and crystallize. Drain the crystals, and dry them quickly with a gentle 
‘heat. More crystals may be obtained by evaporating the mother-liquor and cooling. 
The salt should be kept in a stoppered bottle.” Br. 


% Hypophosphorous Acid, HPH202, 66,—50 per cent. solution,—may be made by dissolving 5% 
ounces av. of hypophosphite of calcium, and 15$ ounces av. of acetate of lead, each, in a pint 
and a half of distilled water, and mixing the solutions. The precipitated hypophosphite of lead 
is washed with a small quantity of distilled water, then suspended in eight fluidounces of water, 
and sulphuretted hydrogen passed through until the precipitate is entirely decomposed. The liquid 
is then filtered, the precipitate washed with a small quantity of water, and the filtrate and wash- 
ings evaporated at a low heat until all odor of sulphuretted hydrogen is dissipated. When cool, 


sufficient distilled water is added to make the whole weigh 8 ounces (av.). 
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An aqucous solution of potassa is treated with iodine in slight excess. The result 
of thus saturating potassa with iodine is the formation of two salts, iodide and iodate 
of potassium. Six atoms of iodine react with six mols. of potassa, and there are 
formed five mols. of iodide of potassium, and one of iodate of potassium, 6KOH + 


(1,), =5KI + KIO, + 3H,0. By evaporating the solution to dryness the mixed - 


salts are obtained; and, if the dry mass be exposed to a red heat, the iodate will be 
converted into iodide of potassium, thus removing this impurity from the iodide. 
In the formula the mixed salts, towards the close of their evaporation to dryness, 
are directed to be mixed with powdered charcoal, according to the plan of Mr. 
Scanlan, which facilitates the deoxidation of the iodate. This being accomplished 
by a dull red heat, the iodide of potassium is dissolved out of the mass, and the 
solution is set aside to crystallize. 

In the old Ed. and Dubl. processes the first step was to form iodide of iron in 
solution, precisely as is done in the formula for that compound ; and the second to 
decompose it by carbonate of potassium, which gave rise to iodide of potassium in 
solution, and a precipitate of ferrous carbonate. The solution of iodide of potassium 
was separated by filtration and washing from the precipitated carbonate, and evapo- 
rated to dryness. The dry salt was then freed from iron and other impurities by 
solution in boiling water or alcohol, filtration, and crystallization. Messrs. T. and 
H. Smith, of Edinburgh, instead of washing the precipitate, prefer the plan of 
pressing it strongly in a cloth, in order to extract the remains of the solution. The 
mass left is broken up in a portion of distilled water equal to about two-thirds of the 
weight of the iodine employed, and pressed a second time. Proceeding thus, less 
water is used, and less evaporation is necessary. The solution obtained by them is 
evaporated to dryness, and the dry salt is carefully fused in an iron pot, in order to 
free it from color. It is then dissolved, and the solution, by filtration, concentra- 
tion, and cooling, furnishes a perfectly pure iodide nearly to the last.* According 
to KE. Schering, the following three methods are now in actual use for the manufacture 
of potassium iodide on the large scale. 1. Decomposition of barium iodide (obtained 
from barium sulphide and iodine) with potassium sulphate. 2. Introduction of 
iodine into caustic potassa ; evaporation to dryness, and fusion with carbon, in order 
to reduce iodate. 3. Decomposition of ferroso-ferric iodide with potassium carbonate. 
Satisfactory results can be obtained by any of these methods, and the choice must 
be determined by local considerations. (NV. #., July, 1879.) 

Properties. Iodide of potassium, sometimes incorrectly called hydriodate of 
potassa, is in “ colorless, translucent, cubical erystals, slightly deliquescent, having 
a peculiar, faint odor, a pungent, saline, afterward somewhat bitter taste, and a 
neutral reaction. Soluble in 0:8 part of water and in 18 parts of alcohol at 15° C. 
(59° F.); in 05 part of boiling water and in 6 parts of boiling alcohol. The 
commercial salt generally appears in white, opaque crystals, having a faintly alkaline 
reaction; but single crystals laid upon moistened red litmus paper should not at 
once produce a violet-blue stain (abs. of more than about 0-1 per cent. of alkali). 
At a dull red heat, the salt melts without losing weight. At a full red heat, it is 
slowly volatilized without decomposition. The aqueous solution of the salt yields 
a white, crystalline precipitate on the addition of a saturated solution of bitartrate 
of sodium. If disulphide of carbon be poured into a solution of the salt, then 
chlorine water added drop by drop, and the whole agitated, the disulphide of carbon 
will acquire a violet color.” U.S. According to the Messrs. Smith, of Edinburgh, 
it is not at all deliquescent when perfectly pure. It generally crystallizes in cubes. 
If solution of iodide of potassium be mixed with solution of starch, and a minute 
solution of chlorine be added, a blue color will be produced ; the chlorine combining 
with the potassium and thus liberating the iodine, which forms a blue compound 
with starch. Its solution is decomposed by the addition of a few drops of sul- 

* According to the method of E. Sonstadt, iodide of potassium is prepared directly from the 
mother-liquors of kelp by converting the alkaline iodides into iodates by means of chlorine or per- 

“Inanganate of potassium, precipitating the iodic acid by a soluble barium salt, heating the pre- 
cipitate with solution of sulphate of potassium, drying up and melting the resulting iodate of 


potassium solution, and crystallizing its solution from the iodide of potassium thus obtained, 
(Chem. News, xxvi. 182:) ' . 4 


— 
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phuric acid, hydriodic acid being generated, which speedily undergoes decomposi- 
tion, with evolution of iodine; and, if starch be added after. the lapse of a few 
minutes, a blue color is produced. The starch test will not give the characteristic 
blue color immediately, if added simultaneously with the acid, unless the iodide of 
potassium contains iodate of potassium, which impurity causes an immediate liber- 
ation of iodine. The blue color being produced by the starch and acid, if simul- 
taneously added, is, therefore, a sign of impurity. A very delicate test for iodide 
of potassium, and other soluble iodides, is that of M. Grange. It consists in pouring 
a little of the liquid to be examined into a test-tube, adding a few drops of solution 
of starch, and passing through the mixture a few bubbles of fuming nitrous acid. 
The liquid immediately assumes a pale rose color, inclining to violet, if containing 
1-200,000th of its weight of the iodide, and a bright blue color, if 1-100,000th is 
present. (See page 806.) When tartaric acid is freely added to a strong solution 
of the iodide, it occasions a white crystalline precipitate ; and the supernatant liquid, 
if mixed with starch, becomes first purple, and finally blue. Platinic chloride 
colors its solution reddish brown, without causing a precipitate; chloride of barium 
but slightly affects it; and sulphate of iron occasions no change. The non-action 
of the last test shows the absence of carbonate of potassium. The aqueous solu- 
tion is capable of taking up a large quantity of iodine, forming a liquid of a deep 
brown color. 

M. Payen has noticed a curious effect produced by iodide of potassium. In satu- 
rated solution, this salt causes in starch added to it an enlargement of its granules to 
twenty-five or thirty times their original volume, dissolving the interior substance of 
the granules, and enormously distending the exterior layer. The bromide of potas- 
sium produces the same effect ; but the alkaline chlorides cause neither the enlarge- 
ment referred to, nor a solution of the amylaceous substance; and if the saturated 
solution of the iodide be diluted with three and a half volumes of water or more, it 
is inert in reference to starch in the cold. (Journ. de Pharm., 4e sér., 11. 373.) M. 
Feriéres found that ether added to a solution of iodide of potassium decomposes it, 
but it has been shown by the researches of M. de Vrij and of M. Magnes-Lahens 
that this does not happen with pure ether, but is due to the acetic acid which is de- 
veloped by sunlight in ether. (Journ. de Pharm., 4e sév., xvi. 107, 468 ; xvii. 116.) 

Tests. Exposed to a dull red heat, iodide of potassium fuses, and on cooling con- 
cretes into a crystalline pearly mass, without loss of weight ; but ata full red heat it is 
slowly volatilized without decomposition. The most usual impurities contained in this 
salt are the chlorides of potassium and sodium, bromide of potassium, and carbonate 
and iodate of potassium. According to M. Payen, the iodide of potassium of commerce 
generally contains carbonate of potassium and iodine in excess. (Journ. de Pharm., 
4e sér., ii. 373.) Hestates, however, that it may be easily purified by saturating the 
potassa with hydriodic acid, and then eliminating the excess of iodine by sulphuretted 
hydrogen, boiling, rest, and filtration. (JUid.,p.368.) The presence of a chloride may 
be determined by nitrate of silver. This test will throw down nothing from the pure 
salt but iodide of silver, which is scarcely soluble in ammonia ; while chloride of silver 
is readily soluble in it. If then a solution of the iodide be precipitated by an excess 
of nitrate of silver, and treated with ammonia, the latter will dissolve any chloride 
which may have been thrown down, and will yield it again as a white precipitate on 
being saturated with nitric acid. If, on the other. hand, the iodide of potassium be 
pure, the ammonia will take up only a minute quantity of iodide of silver, and the 
addition of nitric acid will scarcely disturb the transparency of the solution. The 
iodide of silver precipitated from 10 grains of iodide of potassium weighs, when washed 
and dried, 14:1 grains. When acetate of lead is added to a solution of iodide of 
potassium, a yellow precipitate of iodide of lead is thrown down, soluble in boiling 
water. The officinal tests areas follows: “The aqueous solution of the salt, mixed 
with gelatinized starch and afterward with diluted sulphuric acid, should not at once 
acquire a blue color (abs. of iodate). If 1 Gm. of the salt be dissolved in 10 C.c. 
of water of ammonia, then shaken with a solution of 1:1 Gm. of nitrate of silver in 
30 C.c. of water, and the filtrate be supersaturated with 7 C.c. of nitric acid, no 
cloudiness should make its appearance within ten minutes (abs. of more than about 
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0-5 per cent. of chloride or bromide). On adding to 1 Gm. of the salt, dissolved in 
30 C.c. of water, 5 or 6 drops of test-solution of nitrate of barium, no immediate 
cloudiness or precipitate should make its appearance (limit of sulphate). 1 Gm. of 
the powdered and dried salt, when completely precipitated by nitrate of silver, yields, 
if perfectly pure, 1-415 Gm. of dry iodide of silver.” U.S. The low price of bromide 
of potassium, compared with that of the iodide, has caused the former to be used to 
adulterate the latter. When bromide of potassium is sold for the iodide, the fraud 
may be detected by the fact that the addition of sulphuric acid produces copious 
reddish fumes, instead of the purple ones arising from the iodide. Mr. Edm. Van 
Melckebeke proposes taking advantage of the fact that a saturated solution of one 
salt will still dissolve another salt. He prepares a saturated solution of the bromide 
in boiling water, allows it to cool and crystallize, and then filters. To 10 cubic centi- 
metres of this 10 drops of distilled water are added in a test-tube, and then one 
grain of the suspected iodide in coarse powder. If the iodide be pure, it dissolves 
almost instantly, but any bromide which may be present remains unaffected. (A. J. 
P., xliv. 248.) Alfred EK. Tanner affirms that he has found this test useless. (P. J. 
Tr., June, 1873, p. 1033.) M. Lepage determines the amount of the bromide as 
follows. Dissolve one gramme of the corrosive sublimate in twenty cubic centimetres 
of water; also one gramme of the suspected iodide in thirty grammes of pure water. 
Add by means of a burette the former fluid to the latter until it just ceases to cause 
a turbidity. If the iodide is pure, at least 16 C.c. of the mercurial solution are re- 
quired ; if impure, the remaining solution will exceed the volume of 4 C.c. in pro- 
portion as the iodide has been replaced by bromide of potassium. For this test it 
is necessary that the iodide be free from chloride, carbonate, and iodate. (A. J. P., xliv. 
167.) In order to detect bromine, M. Personne first precipitates from an aqueous 
solution of the suspected iodide the whole of the iodine as cuprous iodide, by suc- 
cessively adding, in excess, a solution of sulphate of copper, and aqueous sulphur- 
ous acid, and then treats the filtered liquid with ether and chlorine water, the whole 
being shaken together and left at rest. If bromine be present, the ether which 
rises to the surface will be tinged of a reddish yellow color. Fresenius’s test of 
chloride of gold is, according to Dr. J. H. Bill, of the U. S. Army, very delicate. 
The iodine having been separated by palladium, and the excess of palladium by sul- 
phuretted hydrogen, the solution supposed to contain bromine, if treated first with a 
drop of hydrochloric acid, and then with a drop of solution of chloride of gold; 
will, if bromine be present, exhibit a decided yellowness, which will appear more 
obviously if the solution be compared with pure water or a weak solution of a chloride. 
(See A. J. P., May, 1868, p. 272.) Carbonate of potassium may be discovered 
by lime-water, which causes a milkiness (carbonate of calcium), and by tincture of 
iodine, the color of which is destroyed. The Br. Pharmacopeeia admits a slight 
degree of this impurity, directing that saccharated solution of lime should only faintly 
precipitate the solution. The iodate may be detected by adding a solution of tartaric 
acid to a solution of the suspected iodide. Bitartrate of potassium will be precipi- 
tated, and, if the iodide be pure, a yellow color is soon developed by the action of 
the air on the liberated hydriodic acid; but, if any iodate be present, the test will 
give rise to both iodic and hydriodic acids, which, by their mutual action, will in- 
stantly develop iodine. , 

Mr. William Copney has pointed out an excellent test for detecting carbonate and 
iodate of potassium, in the use of ferrous iodide, in the form of syrup of iodide 
of iron, recently prepared. (See Syrupus Ferri Jodidi.) A drop of the syrup is 
added to a solution of the suspected iodide of potassium. A bluish precipitate indi- 
cates the carbonate ; a red one, the iodate ; and a blue precipitate, followed by a red 
one, both impurities. Carbonate of potassium is generally present in the proportion of 
from 1 to 10 per cent. Dr. Christison has detected 742 per cent., and Dr. Pereira 
as high as 77 per cent. An adulteration by the carbonate under 10 per cent. does 
not alter the crystalline appearance of the iodide, but gives it an increased tendency 
to deliquesce. When it is greater it renders the salt granular and highly deliques- 
cent. As iodide of potassium is soluble in rectified spirit, anything left undissolved 
by that solvent is impurity. (A. J. P., xxvi. 293.) A scemingly better method 
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is that of M. Personne, founded upon the fact that when mercuric chloride ig 
added to a solution of the iodide in just sufficient amount to form the iodo-hydrar- 
gyrate the solution remains clear; but on the further addition of the minutest 
quantity of the chloride a persistent reddish or rose-colored precipitate is formed. 
He prepares the titrating solution by dissolving 13°55 grammes of the mercuric 
chloride and 8 to 10 grammes of common salt in 200 to 250 grammes of distilled 
water, and then adding sufficient distilled water to make the whole measure one litre ; 
10 cubic centimetres of this equal 0:1355 of the chloride. Of the iodide to be 
tested 3°32 grammes are dissolved in sufficient water to make exactly 100 cubic 
centimetres. The titration is performed by putting 10 cubic centimetres of this 
in a beaker glass, and adding from a burette, drop by drop, the mercurial liquid, 
keeping the beaker in a constant agitation by means of the gyratory movement with 
the hand. When the red color appears the titration is complete. If the iodide 
be pure, 10 cubic centimetres of the mercurial solution will have been used; if only 
8 C.c. have been used, it is known that the iodide only contains 80 per cent. of the 
pure salt ; 9 O.c. indicate 90 per cent.; 7 C.c., 70 per cent., andso on. The presence 
of bromide, chloride, or carbonate of potassium is said not to interfere with this 
test. (Journ. de Pharm., Janv. 1875, p. 5.) Todide of potassium contains no water 
of crystallization. 

According to M. Payen, a saturated solution of iodide of potassium, which will 
evince signs of decomposition by becoming orange-yellow, in the presence of atmos- 
pheric air, on the addition of small quantities of acetic, nitric, oxalic, and probably 
many other acids, remains unaffected by these additions if atmospheric air be ex- 
eluded. The air oxidizes a portion of the potassium, which then unites with the 
acid, and the iodine liberated gives color to the solution. (Journ. de Pharm., 4e 
sér., ii. 200.) As first pointed out by M. Loew (A. J. P., xlii. 80), and confirmed 
oy M. Vidau in an elaborate series of experiments, iodine is liberated from a solution 
of iodide of potassium by direct sunlight; the more concentrated the solution the 
more energetic is the action. (Journ. de Pharm., 4e sér., xx. 351. 

Iodide of potassium is incompatible with calomel, the black and red oxides of 
mercury, turpeth mineral, white precipitate, blue mass, and metallic mercury. M. 
Melsens observes that iodide of potassium, given in connection with the insoluble 
preparations of mercury, renders them soluble and much more active. (See A. J. 
P., xxvi. 222.) With nitrous ether iodide of potassium reacts, yielding, among 
other products, ethyl iodide and a little ordinary ether. (Juncadella, Comptes- Ren- 
dus, Fév. 1859, p. 345.) At ordinary temperatures iodide of potassium is slowly 
‘decomposed, with evolution of iodine, by nitrate of ammonium and boric acid ; and 
at high temperatures, in a glass test-tube, with escape of violet vapors, not only by 
the two substances just named, but also by sulphate, oxalate, carbonate, and chloride 
of ammonium, sulphate, phosphate, nitrate, and borate of sodium, sulphates of potas- 
sium and magnesium, nitrate of calcium, chlorides of sodium, potassium, and calcium, 
and silicic acid. (Ubaldini, Journ. de Pharm., Oct. 1859, p. 292.) M. Melsens 
has noticed another very important fact in relation to the operation of iodide of 
potassium. When this salt and chlorate of potassium are mixed in solution, no 
change takes place at ordinary temperatures ; but if a certain amount of a mineral 
acid be added to the solution of the mixed salts, a reaction occurs, attended with the 
escape of iodine; and evidences are presented of the existence of iodic acid in the 
solution. Now, M. Melsens has ascertained by experiments on dogs that neither of 
these salts, if given separately and at different times, produces an evil effect; while 
if given together, so as to be in the system at the same time, they act as a poison, 
and may cause death in a few days. Seven grammes (108 grains) of a mixture of 
iodide of potassium and chlorate of potassium in equivalent proportions, given daily to 
a dog of medium size, uniformly proved fatal in less than a month, and often as early 
as the fifth day. M. Melsens ascribed the result to the production of iodate of 
potassium, which he has shown to be a poisonous salt. (A. J. P., Nov. 1866, p. 
521; from Budlet. de la Soc. Chem. de Paris.) With the alkaloids iodide of po- 
tassium is incompatible, and fatal results have been caused by the iodide of strychnine 
crystallizing out of a prescription, so that the whole of it was taken at a single dose. 
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Medical Properties, The general therapeutic properties of the preparations of 
iodine, of which iodide of potassium is the most important, have been given under 
the head of iodine. By most practitioners the preparation under notice is preferred 
for producing the constitutional effects of iodine. When it is administered in large 
repeated doses it produces evidences of systemic infection, known as todism. The 
most usual indication of its constitutional action is a pain over the brow with 
coryza; in some cases a mild ptyalism with fetor of the breath and slight swelling 
of the gums is produced. In a number of cases it causes an eruption, sometimes 
simply of macula, but usually of acne. In unusual conditions of the system these 
skin affections may become very severe and ulcerations result. Thus, Dr. John 
O'Reilly, of New York, reports several cases, in which, after the use of this iodide, 
spots like purpura were produced, invading first the face, and then the trunk and 
extremities. These became bullae, sometimes an inch in diameter, filled with a purple 
liquid, and finally sphacelated spots ending in ulcers. Great constitutional disturb- 
ance coexisted, with swollen tongue, fetor, and salivation. Drs. Bumstead (Am. 
Jour. Med. Sci., \xii. 101) and H. C. Wood have seen similar cases. When it is 
given in a too concentrated form, its local irritant properties assert themselves, and 
severe gastro-intestinal irritation or inflammation may result. The amount of 
iodine which the individual will bear varies, but in those who have not been grad- 
ually accustomed to its use, the power of resisting very large doses is strong evidence 
of a syphilitic infection. 

In periosteal nodes, specific rheumatism, diseases of the nervous system or large 
viscera, and in other forms of advanced secondary or tertiary syphilis, iodide of 
potassium acts as a specific, but must be given in very large doses and continuously 
for months or even years, It is when the symptoms are not very active, or when evi- 
dences of cachexia forbid mercurials, that it is especially indicated. In 1843, MM. 
Guillot and Melsens gave iodide of potassium with advantage, in doses of from a drachm 
to adrachm and a half daily, in mercurial tremors and lead poisoning. In a memoir 
published in 1849, M. Melsens gives a full account of his experiments with it as a 
remedy for the affections caused by mercury and lead. He effected a number of 
cures of mercurial tremors and lead palsy; and, during the progress of the cure, 
these metals were found in the urine. The manner in which the remedy acts, ac- 
cording to M. Melsens, is by rendering the poisonous metal, which has become fixed 
in the tissues, soluble, first converting it into an iodide, and then dissolving the iodide 
formed. This view is supported by the fact that all the compounds of mercury and 
lead are soluble in iodide of potassium.* The views and results of M. Melsens have 


been confirmed by therapeutic trials in lead poisoning by M. Malherbe, of Nantes, © 


and by Drs. Parke and Sieveking, of London. An important fact observed by M. 
Melsens was that iodide of potassium, given at the same time with certain com- 
pounds of mercury, rendered them more active, and, when given after them, devel- 
oped an activity not previously manifested, and sometimes to such an extent as to 
occasion serious accidents. This fact he explained by referring it to the power of 
the iodide to render the mercurial compounds soluble, in which state only are they 
capable of being eliminated with the urine. During the use of iodide of potassium, 
ptyalism sometimes occurs. This has been usually considered as a primary effect of 
the remedy ; but the light shed on the subject by M. Melsens shows that it may in 
some cases be a secondary effect, resulting from the liberation from the tissues of 
mercury previously taken, which is thereby enabled, by becoming soluble, to produce 
its constitutional effects. Dr. Budd relates several cases, in which mercurial ptya- 
lism came on, during the use of iodide of potassium, in persons who had not taken 
mercury for weeks or months before. It is probable that in these cases the mer- 


cury had been long lying fixed in the system, and was rendered soluble and active 


by. the iodide. Kvery case in which prolonged mercurial treatment has been resorted 
to should subsequently be given a course with the iodide. 
Dr. G. W. Balfour, of Edinburgh, published several cases of aneurism of the 


* See the Memoir of M. Melsens, translated by Dr. Budd, of Bristol, England, in the Brit. and 


For. Medico-Chir. Review, Am. ed., for Jan, 1853, p. 157; also a paper by Dr, J. W. Corson, in the’ 


NV, Y. Journ. of Med. for Sept. 1853. 
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aorta, in which iodide of potassium was given in the dose of thirty grains twice or 
thrice daily, with apparently great advantage; the symptoms of the disease having 
not only been greatly relieved, but in some instances having entirely disappeared. 
(Edin. Med. Journ., July, 1868, p. 33; also April, 1871, p. 935.) The results prob- 
ably were due to the aneurisms being of syphilitic origin. 

lodide of potassium has been used internally by Dr. A. Beaufort with much sup- 
posed advantage in reference to its local effects. Being largely secreted with the 
tears, and to a certain extent with the uterine fluids, he gives it with a view to its 
effects on the passages with which it thus comes in contact. In this way he ex- 
plains the very good effects he has experienced from it in chronic inflammation of 
the lachrymal passages, and in chronic metritis with copious leucorrhea. (B. & F. 
Med.- Chir. Rev., Oct. 1868, p. 517; from Bullet. Gén. de Thérap., Jan. 3, 1868.) 

The dose of iodide of potassium is from two to ten grains or more (0-13-0°65 
Gm.), three times a day, given in dilute solution. In syphilitic cases, two, four, 
and even six drachms (7°8-15:5-23'3 Gm.) may be given daily with excellent 
results. Dr. Buchanan, of Glasgow, assures us that he has given the pure salt 
in doses of half an ounce (15°5 Gm.). When it is given in large amounts, care 
should be exercised to secure free dilution. According to Dr. Gull, of London, the 
efficiency of the remedy is much increased by uniting it with carbonate of ammonium, 
in the proportion of two or three grains (0°13-0-20 Gm.) of the iodide to four or 
five (0:26-0:33 Gm.) of the carbonate. 

Iodide of potassium passes quickly into the urine, in which it may be detected by 
first adding to the cold secretion a portion of starch, and then a few drops of nitric 
acid, when a blue color will be produced. It has been detected in six minutes after 
having been swallowed. According to Schottin, it passes slowly into the sweat. 
Taken in half-drachm doses daily, it did not appear in that secretion until five days 
had elapsed. 

Iodide of potassium is employed as an external application in the form of oint- 
ment, either alone or mixed with iodine. (See Unguentum Potassit Jodidi and 
Unguentum Todi.) 

Off. Prep. Hydrargyri Iodidum Rubrum; Linimentum Todi, Br.; Linimentum 
Potassii Iodidi eum Sapone, Br.; Liquor Iodi, Br.; Liquor Iodi Compositus, UV. S.; 
Tinctura Iodi, Br.; Unguentum lodi, 7% S., Br.; Unguent. Potassii Iodidi, U.S. 


| POTASSIT NITRAS. U.S. Nitrate of Potassium. 
KNO33 101. (PQ-TAS'SI-I NI/TRAS.) KO, NOs; 101. 


“KO,NO,. Nitrate of potash of commerce, purified, if necessary, by crystallization 
from solution in distilled water.” Br. 

Potasse Nitras, Br.; Kali Nitricum, P.G.; Nitrum Depuratum, Sal Petre, s. Nitri, Nitras 
Potassicus, s. Kalicus; Nitrate of Potash, Nitre, Saltpetre; Nitrate de Potasse, Azotate de Potasse, 
(Nitre prismatique), Salpétre, /r.; Salpetersaures Kali, Salpeter, Kalisalpeter, G., Dutch, Dan., 
Sw.; Nitro, Jt., Sp., Port. 

Nitre, or saltpetre, is both a natural and an artificial product. It occurs in many 
countries, existing in the soil, on which it forms a saline efflorescence, in the fissures 
of calcareous rocks, and in caves. It has been found in different parts of Europe, 
in Keypt, and in Peru; but the country in which it is most abundantly produced is 
India, whence the principal part is furnished for the demands of commerce. In the 
United States it is found, for the most part, in caverns situated in limestone rock, 
called saltpetre caves, where it is associated with nitrate of calcium. The earths 
contained in them are lixiviated, and yield, according to their richness, from one to 
ten pounds of crude nitre to the bushel. These caves are particularly numerous in 
Kentucky, and furnished a large proportion of the nitre consumed in the United 
States during the last war with Nngland. According to Mr. HE. 8S. Wayne, of Cin- 
cinnati, nitre earth exists near Nashville, Tenn., which yields 15 per cent. of nitre, 
and is said to be sufficiently abundant to supply the demand of the United States. 
In Bradford County, Penn., a solid, uncrystalline deposit of very pure nitre exists 
in a sandstone rock. (Prof. W. H. Ellet.) ‘“ A mountain” of the salt is said to have 
been discovered by Dr. Harrison among the Rocky Mountains; “six miles N.E: 
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of Crystal Peak.” (A. J. P., 1866, p. 87.) Nitre exists also in the vegetable king- 
dom, having been found in tobacco, borage, bugloss, parietaria, hemlock, and the 
sunflower. The artificial sources of nitre are certain mixtures of animal and vege- 
table substances with wood-ashes and calcareous matter, called nitre-beds; and cer- 
tain materials, impregnated with saltpetre, consisting principally of plaster rubbish, 
derived from the demolition of old buildings. The ashes of tobacco-stems, consist- 
ing almost exclusively of carbonate and chloride of potassium in nearly equal parts, 
have been proposed by M. Commaille as an artificial source of nitre, by adding them 
to the ordinary nitre-beds. (Journ. de Pharm., Fév. 1856, p. 106.) 

Preparation from its Natural Sources. In India the saline earth, which con- 
tains about seven parts of nitre in a thousand, is lixiviated in large mud filters, lined 
with stiff clay, and furnished with false bottoms of bamboo, covered with grass mats, 
on which wood-ashes are laid. The filters being then filled with the saline earth, 
water is added, and the solution filters through the wood-ashes, with the effect of 
converting the nitrate of calcium present, amounting to nearly 1 per cent., into 
nitrate of potassium. The solution obtained is evaporated in earthen pots, filtered, 
and set aside to crystallize. The impure nitre thus obtained contains from 45 to 70 
per cent. of the pure salt. It is redissolved and crystallized, and thrown into com- 
merce under the name of crude saltpetre. Besides the nitre obtained in India by 
the filtration of the soil deposited during the overflow of the Ganges, it appears, from 
the report of Dr. J. W. Palmer, that much of the crude salt is procured, in the 
northwestern provinces of Hindostan, from the saline incrustations formed in and 
around the mud walls surrounding the dwellings of the natives. The scrapings from 
these sources are lixiviated, and the impure solution allowed to evaporate in shallow 
pans exposed to the sun. The impure nitre extracted from the earthy matters 
crystallizes out; while from 1 to 9 per cent. of common salt remains in the mother- 
liquor, and is recovered by evaporation. (A J. P., 1868, p. 436.) 

Within recent years, nitre has been largely manufactured from the native potas- 
sium chloride of Stassfurt and the native sodium nitrate of Chili, two cheap and 
abundant crude materials, which by their reaction yield potassium nitrate. For this 
purpose equal molecular quantities of the two salts are dissolved in water until the 
specific gravity of the liquor reaches 1:5. Chloride of sodium is deposited, and the 
clear solution on cooling and on agitation deposits the saltpetre in the form of flour. 

Artificial Preparation. The plan of forming saltpetre in artificial nitre-beds is 
principally practised in Germany ; while the method of obtaining it from old plaster 
rubbish is followed in France. Artificial nitre-beds are formed of animal and vege- 
table remains, together with ashes and calcareous earth, which are mixed up with a 
portion of loose soil and placed under sheds, to shelter the mixture from the rain; 
while the sides are left open to admit the free access of air. The mixture is dis- 
posed in little ranges or heaps, which are frequently turned over with a spade, and 
sprinkled with urine, as a substance containing a large quantity of nitrogen. At the 
end of two or three years, the nitrogen is converted into nitric acid, and this, by 
uniting with the potassa existing in the vegetable remains, forms nitre. When the 
contents of the bed contain about four ounces of the salt for every cubic foot of the 
materials, they are deemed fit to be lixiviated. The lixiviation is performed with 
boiling water, which is repeatedly thrown upon fresh portions of the mass, until the 
solution obtained is sufficiently strong. The lixivium is of a brown color, and con- 
tains chiefly the nitrate of potassium, but at the same time more or less of the nitrates 
of calcium and magnesium, and of common salt. The earthy nitrates are then decom- 
posed by a solution of wood-ashes, the potassa of which converts them into nitre, 
and precipitates the earths. The solution being further evaporated, the common 
salt rises to the surface as a scum, and is removed. The solution is then allowed 
to cool, and the nitrate crystallizes in dirty white crystals, called crude nitre. Nitrate 
of calcium may be converted into nitre by adding it to a solution of sulphate of 
potassium. Sulphate of calcium is precipitated, and nitrate of potassium remains 
in solution. 

When obtained from old plaster rubbish, the material is reduced to powder and 
lixiviated, in order to exhaust it of everything soluble. The solution is found to con- 
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tain the nitrates of potassium and calcium, and common salt, and is treated with wood- 
ashes, which convert the nitrate of calcium into nitrate of potassium, with precipitation 
of the earth as a carbonate. The liquor is separated from the precipitate and con- 
centrated by heat; and the common salt, as it rises to the surface, is skimmed off. 
When the solution is so strong as to mark 45° of Baumé’s areometer, it is allowed 
to cool and crystallize; and the crystals form the crude nitre of this process. The 
salt obtained in this way generally contains from 85 to 88 per cent. of pure nitre; 
the remainder being made up of chloride of sodium, and certain deliquescent salts. 
The details of this process, as formerly practised in Paris, are given by Thénard. 

Theory of Nitrification. It is generally supposed that the continuous formation 
of nitre in nitre earths, and in artificial nitre-beds, depends upon the oxidation of 
the nitrogen of ammonia, thus generating nitric acid, the formation of which is 
facilitated by the presence of alkaline and earthy bases, with which the acid unites. 
The ammonia is derived, for the most part, from the organic remains in the nitre 
earths, and from the animal matter which is an essential ingredient in the artificial 
mixtures. According to Schoenbein, whose statement has been confirmed by Gop- 
pelsréder, the formation of the nitric acid is always preceded by that of nitrous acid. 
(Journ. de Pharm., Avril, 1862, p. 334.) 

Purification. Nitrate of potassium, as first obtained, either from natural or artificial 
sources, is called in commerce crude saltpetre, and requires to be purified before it 
can be used in medicine, or in most of the arts. The process, which is founded prin- 
cipally on the fact that nitre is more soluble than common salt in hot water, is con- 
ducted in the following manner in France. Thirty parts of saltpetre are boiled 
with six parts of water, and the portion which remains undissolved, or is deposited, 
consisting of common salt, is carefully removed. As the ebullition proceeds, a little 
water is added from time to time, to hold the nitre in solution. When common salt 
ceases to be separated, the solution is clarified with glue; and more water is added, 
at intervals, until the whole, including that previously added, amounts to ten parts. 
The clear solution is now transferred to large, shallow copper coolers, where it is agi- 
tated with wooden instruments to hasten the cooling, and to cause the nitre to crys- 
tallize in small grains. The purification is completed by washing the salt with water, 
or a saturated solution of nitre, in a kind of wooden hopper, with holes in the bot- 
tom stopped with pegs. The liquid employed is allowed to remain in contact with 
the nitre for several hours, after which it is permitted to drain off by taking out the 
pegs. The salt is now dried, and takes the name of purified nitre. 

In Sweden, the process of purification is conducted in a different manner. The 
solution of the crude nitre is boiled until a saline crust (common salt) forms on its 
surface, and until it is so far concentrated that a small portion of it crystallizes upon 
cooling. The crust being removed, the solution is filtered, and diluted with 1-48th 
of water, with a view to retain in solution the common salt, which, being somewhat 
less soluble in cold than in boiling water, would otherwise be in part precipitated on 
refrigeration. This solution is now allowed to cool, and, at the moment crystals begin 
to form, is stirred constantly to cause the salt to crystallize in small grains. The 
granular salt is then washed after the French method, as above described, dried, and, 
being fused, is cast in sheet-iron moulds so as to form masses, each weighing from 
ten to twenty pounds. The preparation of nitre in this manner by fusion is, accord- 
ing to Berzelius, attended with several advantages; such as occupying less space, 
losing nothing by waste in transportation, and presenting, in this state, an obvious 
index of its quality. This index is the character of its fracture. When the salt 
is perfectly pure, the fracture is radiated, the radii being generally large. The pres- 
ence of 1-80th of common salt renders the radii smaller; that of 1-40th, or a larger 
quantity, produces a zone in the substance of the mass devoid of the radiated struc- 
ture, or causes this structure to disappear entirely. Oa the other hand, the melting 
of the salt has the disadvantage of converting it in part into nitrite if the heat be 
too high, and of rendering it difficult to pulverize. 

Commercial History. Nitre is sometimes received in this country from Calcutta, 
packed in grass-cloth bags, containing from one hundred and fifty to one hundred and 
seventy-five pounds. Its quality varies considerably. That which comes in dirty 
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yellow crystals is called crude saltpetre ; while the finer lots, in small, comparatively 
clear crystals, approaching to white, are called Hast India refined. Very little crude 
saltpetre is at present obtained from native sources in the United States. The re. 
Jined saltpetre is almost exclusively prepared by our own chemists. 

As connected with the subject of saltpetre, it may be proper in this place to notice 
what is incorrectly called South American saltpetre, enormous quantities of which 
are exported from Peru and Chili. It is nitrate of sodium, and comes in bags con- 
taining about 270 pounds of the salt in the crude state. This nitrate is used by our 
manufacturing chemists, and is better suited than nitre for preparing nitric and sul- 
phuric acids, on account of its greater proportional quantity of acid. It is, how. 
ever, not applicable to the purpose of making gunpowder, from its tendency to 
absorb moisture. (See Sodii Nitras.) 

Properties, Potassium nitrate occurs as “ colorless, transparent, six-sided, rhombie 
prisms, or a crystalline powder, permanent in the air, odorless, having a cooling, 
saline and pungent taste, and a neutral reaction. Soluble in 4 parts of water at 
15° C. (59° F.), and in 0:4 part of boiling water; almost insoluble in alcohol. 
When heated to about 340° C. (644° F.), the salt melts; at a higher temperature it 
is decomposed, giving off oxygen, and leaving a residue which emits nitrous vapors on 
the addition of sulphuric acid. ‘Thrown upon red-hot coals, the salt deflagrates. The 
aqueous solution of the salt yields a white, crystalline precipitate on the addition of a 
saturated solution of bitartrate of sodium. The aqueous solution of the salt should 
remain unaffected by hydrosulphuric acid or sulphide of ammonium (abs. of metals), 
also by test-solution of carbonate of ammonium (alkaline earths). If previously 
acidulated with nitric acid, it should yield no precipitate or cloudiness with test-solu- 
tion of nitrate of barium (sulphate), and, at most, only a faint opalescence with test- 
solution of nitrate of silver (limit of chloride). If 1 Gm. of the dried salt be moistened 
with 1 Gm. of concentrated sulphuric acid, and the mixture be kept at a red heat 
until it ceases to lose weight, the residue should weigh 0°86 Gm.” U. S. It is de- 
void of water of crystallization, but is apt to contain a portion of liquid, mechani- 
cally lodged within the substance of the crystals. This is particularly the case with 
the large crystals, and, according to Berzelius, is a source of impurity; as the liquid 
in question is a portion of the mother-water in which they were formed. It is on 
this account that Berzelius recommends that the solution of the purified salt should 
be stirred during crystallization, so as to cause it to shoot into smad/ crystals. The 
fused mass, when cast in moulds, or formed into little circular cakes, constitutes that 
form of nitre kept in the shops under the name of crystal mineral or sal prunelle.* 
If the heat is increased, the-salt is decomposed, evolves pure oxygen, and is reduced 
to the state of nitrite, which, in powder, emits orange-colored fumes of hyponitric 
acid, and nitrous oxide on the addition of sulphuric acid. Upon a further continu- 
ance of the heat, the nitrous acid itself is decomposed, and a large additional quan- 
tity of oxygen is evolved, contaminated, however, with more or less nitrogen. On 
account of the large proportion of oxygen which it contains, nitre increases the com- 
bustion of many substances in aremarkable degree. When thrown on burning coals, 


it deflagrates with bright scintillations. In the reaction of: nitre with charcoal, car- 


bonic acid is produced, and never carbonic oxide; and the nitric acid is variously 
decomposed into nitrous oxide, nitrogen dioxide, or nitrogen, according to the pro- 
portion of the charcoal and to the heat employed. (A. Vogel, Jr.) Nitre may be 
readily recognized by its effect in increasing the combustion of live coals, when 
thrown upon them; and by evolving white or reddish vapors on the addition of sul- 
phuric acid. Its most usual impurity is common salt, which is seldom entirely absent, 
and which injures it for the manufacture of gunpowder. If the residue weighs less, 
part of it is probably sulphate of sodium, and the nitre tested may be assumed to have 
contained nitrate of sodium. ‘The refined or purified saltpetre of commerce is suffi- 

* Sal prunelle, as directed to be made in the French Codex of 1837, is a mixture of nitrate and 
sulphate of potassium. It is prepared by fusing nitre in a Hessian crucible, adding 1-128th part 
of sulphur, and pouring out the product on a smooth marble slab, where it is allowed to congeal. 
The sulphur immediately takes fire, and, by combining with oxygen from a part of the nitric acid 


of the nitre, becomes sulphuric acid, which then unites with a small portion of potassa, to form 
sulphate of potassium. 
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ciently pure for medicinal use. Nitrate of potassium is composed of one atom 
of potassium in combination with one nitric acid group, which latter is monobasic. 
K, 39+ NO,, 62—101.* M. Violette, on mixing a few grains, each, of nitrate of 
sodium and acetate of sodium, previously fused, noticed a few gaseous bubbles given 
off; and, at the same time, a violent explosion took place, which scattered the vial 
in fragments over his laboratory. On heating a mixture of a grain each of nitrate 
of potassium and acetate of sodium, the mixture remained fluid at 300° C. (572° 
F.) and perfectly quiet ; but, when the temperature was increased to about 350° O, 
(662° F.), a slight ebullition was noticed, instantly followed by a loud explosion, 
with light and smoke like exploded gunpowder. (A. J. P., 1873, p. 128; from 
Journ. de Pharm. et de Chim., xvi. 333.) 

Medical Properties. Nitre is considered refrigerant, diuretic, and diaphoretic. 
It is known to be a powerful antiseptic. It generally promotes the secretion of 
urine and sweat, lessens the heat of the body and the frequency of the pulse, and 
has a tendency to keep the bowels in a soluble condition. When taken in health, 
in quantities increasing gradually from one to five drachms daily, for the space of 
from eight to twelve days, it was found by F. Loffler to produce general weakness, 
lowness of spirits, constant disposition to sleep, and slow and weak pulse. Towards 
the end of the experiment, the pulse several times fell to twenty beats in the min- 
ute. During the use of the medicine, the appetite and digestion continued good, 
and the bowels were regular; though, occasionally, some pain was experienced in 
the abdomen, followed by purging. The blood, drawn at the end of the period, 
resembled cherry-juice in color, exhibited paler blood-corpuscles than in health, 
coagulated very quickly, forming a clot of diminished firmness, was more watery 
than natural, and contained a smaller proportion of fat. (Am. Journ. of Med. Sci., 
xvili. 204.) 

Nitre is sometimes prescribed with tartar emetic and calomel, forming the so-called 
nitrous powder, which promotes most of the secretions, particularly those of the 
liver and skin, and is sometimes advantageous in lessening and modifying febrile 
excitement. The formula usually preferred is eight or ten grains (0°52-0°65 Gm.) 
of nitre, the eighth of a grain (0-008 Gm.) of tartar emetic, and from the fourth 
to the half of a grain (0:016-0-03 Gm.) of calomel, exhibited every two or three 
hours. Locally, nitre is an irritant or stimulant according to concentration, and is 
frequently given in active hemorrhages, particularly hemoptysis, and is a useful 
ingredient of gargles in certain stages of inflammatory sore throat. In asthma, ui- 
trous fumigation has been found useful, performed by inhaling the fumes from a 
piece of burning touch-paper about the size of a playing card, prepared by dipping 
blotting-paper in a saturated solution of nitre, and afterwards drying it. M. Vohl 
has examined the vapor resulting from the burning of paper thus impregnated, and 
found it to consist of carbonic acid and oxide, cyanogen, ammonia, nitrogen, aqueous 
vapor, and carbonate and nitrite of potassium ; and he ascribes the beneficial results 
of its inhalation to the ammonia and nitrite of potassium. (Journ. de Pharm. et de 
Chim., 4e sér., iii. 155, 1866.) If given too freely, or fur too long a period, it is 
apt to excite pain in the stomach. In an overdose (half an ounce to an ounce or 
more), taken in concentrated solution, it causes heat and pain in the stomach, 
vomiting and purging of blood, great prostration, convulsions, and sometimes death. 
On dissection, the stomach and intestines are found inflamed. A fatal case of 
poisoning by nitre, in which, although three ounces and a half were taken at one 
dose, no painful symptoms were manifested, is related by Dr. John Snowden in the 
New Jersey Med. Reporter (viii. 117). The treatment consists In the speedy 
removal of the poison from the stomach, and in the administration of mucilaginous 
drinks, laudanum to allay pain and irritation, and cordials to sustain the system. 
No antidote is known. : 

Notwithstanding the toxical properties of nitre when taken largely in concentrated 
solution, it may be given, in divided doses, to the extent of one or two ounces (31:1— 
62:2 Gm.) in twenty-four hours, if copiously diluted with water. Administered in 


* For a method of estimating the nature and amount of the various impurities in commercial salt- 
petre, see M. Persoz, A. J. P., 1861, p. 543, 
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this way, the salt acts as a sedative on the circulation, decreasing the force and fre- 
quency of the pulse. In acute rheumatism these large doses have been much em- 
ployed, but the practice has passed out of vogue. Large doses of this salt have 
also been employed with success in general dropsy following remittent fever. It is 
best given dissolved in sweetened barley-water, in the proportion of half an ounce 
to a pint and a half or two pints of the liquid. singel 

In pharmacy nitre is employed to form crocus of antimony, to procure nitric acid, 
and sometimes in the preparation of sweet spirit of nitre. In the laboratory it is 
used to make black and white flux, as an oxidizing agent, and to yield oxygen at 
a red heat. It was formerly employed in the production of aqua fortis (common 
nitric acid), the manufacture of sulphuric acid, and is yet, in the fabrication of gun- 
powder. The Br. Pharmacopceia uses it in the purification of bismuth. 

Of. Prep. Argenti Nitras Dilutus, U. S.; Charta Potassii Nitratis, U.S. 


POTASSII PERMANGANAS. U.S. Permanganate of Potassium. 

K, Mn: Os3 314. (PQ-TAS'SI-I PER-MAN/GA-NAS.) KO, Mng 07; 157. 

Potasse Permanganas, PBr.; Kali Hypermanganicum Crystallisatum, P.G.; Hypermanganas 
Potassicus, s. Kalicus; Permanganate of Potash; Permanganate de Potasse, /’r.; Uebermangan- 
saures Kali, G. 

“ Permanganate of Potassium should be kept in well-stopped bottles, and should 
not be triturated nor combined in solution with organic or readily oxidizable sub- 
stances.” U.S. | 

“Take of Caustic Potash five ounces [avoirdupois}]; Black Oxide of Manganese, 
in fine powder, four ounces [avoird.]; Chlorate of Potash three ounces and a half 
[avoird.]; Diluted Sulphuric Acid a sufficiency ; Distilled Water two pints and a 
half [Imperial measure]. Reduce the Chlorate of Potash to fine powder, and mix 
it with the Oxide of Manganese; put the mixture into a porcelain basin, and add 
to it the Caustic Potash, previously dissolved in four [fluid]ounces of the Water. 
Evaporate to dryness on a sand-bath, stirring diligently to prevent spurting. Pul- 
verize the mass, put it into a covered Hessian or Cornish crucible, and expose it to a 
dull red heat for an hour, or till it has assumed the condition of a semi-fused mass. 
Let it cool, pulverize it, and boil with a pint and a half [Imp. meas.] of the Water. 
Let the insoluble matter subside, decant the fluid, boil again with half a pint [ Imp. 
meas. | of the Water, again decant, neutralize the united liquors accurately with the 
Diluted Sulphuric Acid, and evaporate till a pellicle forms. Set aside to cool and 
crystallize. Drain the crystalline mass, boil it in six [fluid ounces of the Water and 
strain through a funnel, the throat of which is lightly obstructed by a little asbestos. 
Let the fluid cool and crystallize, drain the crystals, and dry them by placing them 
under a bell jar over a vessel containing sulphuric acid.” Br. 

By this process chlorate of potassium yields oxygen to binoxide of manganese, 
converting it into manganic acid, which unites with the potassa to form the man- 
ganate, chloride of potassium being formed at the same time; the reaction being 
3MnO, + 6KOH + KCIlO, = 3K,MnO,+KCl+3H,0. When this solution is 
boiled, the potassium manganate reacts with the water and yields potassium per- 
manganate, according to the reaction: 3K,MnO, + 3H,0 = K,Mn,0, + H,MnO, 
+ 4KOH, the hydrated peroxide separating out. Hence, when exhausted by 
water, the solution contains with the permanganate and chloride a portion of potassa, 
which requires to be neutralized by sulphuric acid. Unfortunately, it is extremely 
difficult to get rid of the sulphate and chloride of potassium, in the crystallization, 
which, therefore, are apt to contaminate the permanganate, At best, the product 
is small and uncertain in amounts. Other methods have been proposed in which 
chlorate of potassium is not used. (See U.S. D., 14th edition, pp. 742, 743.) 

Properties. ‘“ Deep purple-violet, or nearly black, needle-shaped, rhombic prisms, 
of a metallic lustre, permanent in the air, odorless, having a sweet, afterward dis- 
agreeable, astringent taste, and a neutral reaction. Soluble, with the exception of 
a scanty, brown residue, in 20 parts of water at 15° OC. (59° F.), and in 3 parts of 
boiling water. It is decomposed by alcohol. When heated to redness, the salt 
gives off oxygen and leaves a black residue of an alkaline reaction. A very dilute 
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solution of the salt has a rose color without a tinge of green. This color is destroyed 
by the addition of oxalic acid, or of many other organic or readily oxidizable sub- 
stances, with the formation of a brown precipitate, soluble in diluted sulphuric acid, 
forming a colorless liquid. Ifa solution of the salt be mixed with enough oxalic and 
diluted sulphuric acid to produce a clear, colorless liquid, and a portion of this be 
poured upon a cold solution of ferrous sulphate in sulphuric acid, no brown or black- 
ish brown zone should make its appearance at the line of contact of the two liquids 
(abs. of nitrate). Another portion of the decolorized liquid should yield no per- 
manent precipitate or cloudiness on the addition of a few drops of test-solution of 
nitrate of silver (chloride). On boiling an aqueous solution of the salt with an 
excess of ammonia, until all the manganese is precipitated as hydrated oxide, the 
colorless filtrate (acidulated with nitric acid) should yield no precipitate, or, at most, 
only a faint cloudiness, with test-solution of nitrate of barium (limit of sulphate). 
If 0-785 Gm. of the salt be dissolved in 50 C.c. of boiling distilled water and 5 
C.c. of sulphuric acid be cautiously added, the solution so formed should require 
for complete decoloration not less than 24:7 C.c. of the volumetric solution of oxalic 
acid (corresponding to at least 98°8 per cent. of pure Permanganate of Potassium.” 


If the solution be evaporated to dryness, the salt has the form of an intensely 
black powder. If suddenly heated, the crystals detonate, evolving oxygen, and 
leaving a black residue, which yields potassa to water, recognized by its alkaline re- 
action, and by giving, when acidulated with hydrochloric acid, a yellow precipitate 
with platinic chloride. (5r.) Moderately heated, they are partially volatilized, 
giving out violet vapors of a disagreeable metallic odor. (A. J. P., Sept. 1862, p. 
409.) The salt, in consequence of the facility with which it parts with oxygen, is 
one of the most powerful oxidizing agents known. It causes the combustion of 
certain inflammable bodies, imparts oxygen to almost all organic substances, and in 
chemistry is employed to bring various compounds to a higher degree of oxidation. 
The readiness with which it yields oxygen in the nascent state is sufficient to ac- 
count for its oxidizing power. It may be kept indefinitely if pure, and carefully 
secured from contact with organic substances, or other decomposing agents; but, in 
fact, in consequence of the almost universal presence of organic matter in the air, 
it is generally partially decomposed, and, when dissolved, leaves a slight residue of 
hydrated binoxide of manganese. In reference to the metals, mercury is quickly 
oxidized at the expense of the salt; a mixture of mercurous oxide and oxide of 
manganese being deposited as a brown powder, and caustic potassa remaining in 
solution. “ine remains unchanged indefinitely in a solution of the permanganate, 
silver is little affected, and copper not at all even at 100° C. (212° F.). (Giles, 
Journ. de Pharm. et de Chim., Mai, 1868, p. 397.) 

The British Pharmacopceia requires that 5 grains, dissolved in water, should be 
completely decolorized by not less than 44 grains of granulated sulphate of iron, 
acidulated with two fluidrachms of officinal dilute sulphuric acid. Under the 
name of Liquor Potassii Permanganatis, a solution containing 64 grains of per- 
manganate of potassium in a pint of distilled water was officinal in the U.S. P. 
1870. 

Medical Properties and Uses, Permanganate of potassium, first brought to 
the notice of the profession in 1857, by Mr. Condy, as a powerful disinfectant, 
has been proved to be very efficient not only in lessening fetid odors from or- 
ganic sources, but in destroying the sources of the odor. It acts by oxidizing, but, 
as it can yield up only the oxygen within it, its powers are limited. Further, it is 
a comparatively expensive substance, so that it is very rarely employed when any 
considerable mass of material is to be affected. It also has the further disadvantage 
of staining the skin, clothes, etc. It is frequently used in the treatment of fetid 
and gangrenous ulcers, abscesses, carbuncles, and wounds of all kinds, of fetid dis- 
charges from the mucous membrane in ozeena, otorrhoea, gonorrhoea, and leucorrhea, 
and of diphtheritic affections; and it has proved serviceable even in cancerous 
ulcers, as of the face, mouth, and uterus. In this country it has been employed 
extensively, and with extraordinary success, in hospital gangrene. As a local stimu- 

75 
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lant it has also been used in chronic and indolent ulcers. In all these cases it is. 
applied to the diseased surface in solution of various strengths, according to the 
effect desired. In concentrated solution, it is capable of acting as a caustic, and 
therefore requires caution. With the view to its caustic action, it may be sprinkled 
on the diseased surface by means of a pepper-box, or applied in strong solution. 
As a disinfectant lotion it may be of various strengths, from one to ten grains to 
the fluidounce of water. M. Demarquay, who was among the first to employ it, 
uses for injection in cancer of the womb, and for application to gangrenous and fetid 
abscesses, a solution varying in strength from 5 to 20 parts of the salt to 100 of 
water, trying the weaker solution first. (Ann. de Thérap., 1864, p. 251.) M. O. 
Reveil recommends as a standard solution 10 parts dissolved in 90 parts of water. 
This may be used of its full strength in dressing cancerous, phageedenic, and atonic 
ulcers, and diphtheritic patches at the beginning. For dressing simple wounds, or as 
an injection in ozeena, leucorrheea, etc., half a fluidounce may be used to a pint of 
water ; in gangrenous and diphtheritie wounds and scrofulous ulcers, and as a gargle 
in unhealthy ulcers of the mouth and fauces, a fluidounce to the pint; as a gargle 
in croup and diphtheritic angina with offensive breath, and as a wash for the hands 
after post-mortem examinations, two fluidounces to the pint. In preparing any 
solution of permanganate for use, it is of the utmost importance to avoid organic 
matters. 

Internally, the medicine has been used in diphtheria, scarlatina, and various 
zymoses, and in dyscrasia. It has even been claimed that in doses of half a grain to 
a grain (0-03-0-065 Gm.) it has cured pyeemia. It is plain that any moderate 
amounts of the permanganate must be decomposed by the organic matters of the 
mouth, esophagus, and stomach before absorption ; and there is no reason for be- 
lieving it of any value as an internal medicine. 


Off. Prep. Liquor Potassee Permanganatis, Br. 
POTASSIT SULPHAS. U.S. Sulphate of Potasstwm. 


K, $O43 174. (PQ-TAS'SI-I SUL/PHAS.) KO, 803; 87. 


Potasse Sulphas, Br.; Sulphate of Potash; Vitriolated Tartar; Kali Sulfuricum, P.G.; Sulfas 
Potassicus, s. Kalicus, Tartarum Vitriolatam, Arcanum Duplicatum, Sal de Duobus; Sulfate de Po- 
tasse, Potasse vitriolée, Fr.; Schwefelsaures Kali, Vitriolisirtir Weinstein, G.; Solfato di Potassa, Jt. 


Several chemical processes give rise to sulphate of potassium as a secondary prod- 
uct. Thus, it is produced in the distillation of nitric acid from a mixture of nitre. 
and sulphuric acid; in the decomposition of sulphate of magnesium by carbonate 
of potassium, in one of the processes for preparing carbonate of magnesium; in 
the manufacture of sulphuric acid; in the manufacture of bichromate of potash; 
and in the decomposition of tartrate of potassium by sulphate of calcium. When 
nitric acid. is obtained by calcining a mixture of nitre and sulphate of iron, the 
residue consists of sesquioxide of iron and sulphate of potassium, the latter of 
which, being alone soluble, is separated by means of water, and crystailized from 
its solution. The impure sulphate of potassium with sulphur, forming the residue 
of the combustion of sulphur and nitre in making sulphuric acid, is employed in 
the manufacture of alum. The kainite of the Stassfurt salt-beds is a native double 
sulphate of potassium and magnesium, combined with magnesium chloride. To 
obtain potassium sulphate, the mineral is exposed to the air; it deliquesces, and as 
soon as the soluble magnesium chloride has been run off, the remaining salt is par- 
tially decomposed by boiling water, so that on cooling the difficultly soluble sulphate 
Separates out. 

According to the directions of the British Pharmacopoeia, the acid sulphate which 
remains after the distillation of nitric acid is brought to the neutral state by satura- 
tion, in boiling solution, with slaked lime. The solution is then filtered to separate 
the sulphate of calcium, and carbonate of potassium is added at the boiling tempera- 
ture to remove lime and sulphate of calcium. It is again filtered, then either neu- 
tralized or rendered slightly acid with diluted sulphuric acid, and finally, having 
been evaporated to a pellicle, is set aside for twenty-four hours to crystallize. 

The manufacturer of tartaric acid who avails himself of sulphate of calcium to 
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decompose tartrate of potassium, forms sulphate of potassium as a collateral product. 
For the manner in which the latter salt may be economically crystallized for use in 
the arts, see A. J. P. (xxiil. 343). 

Properties. “Colorless, hard, six-sided, rhombic prisms, permanent in the air, 
odorless, having a sharp, saline, slightly bitter taste, and a neutral reaction. Solu- 
ble in 9 parts of water at 15° C. (59° F.), and in 4 parts of boiling water ; insoluble 
in alcohol. When heated, the crystals decrepitate, and at a white heat they fuse, 
solidifying on cooling to a crystalline mass of an alkaline reaction. The aqueous 
solution yields a white, crystalline precipitate on the addition of a saturated solution 
of bitartrate of sodium. With test-solution of chloride of barium it yields a white 
precipitate, insoluble in nitric acid.” U.S. Its solution is precipitated yellow by 
platinic chloride. Added to a solution of sulphate of aluminium, it generates alum, 
recognized by the octahedral shape of its crystals. It is decomposed by tartaric 
acid, which forms bitartrate of potassium, and by the soluble salts of baryta, stron- 
tia, lime, silver, and lead, forming insoluble or sparingly soluble sulphates. This 
salt is not liable to adulteration. ‘The aqueous solution of the salt should not be 
precipitated, nor be rendered cloudy, by test-solution of carbonate of ammonium, 
nor by test-solution of phosphate of sodium with addition of ammonia (abs. of 
alkaline earths). It should remain unaffected by hydrosulphuric acid or sulphide 
of ammonium (abs. of metals), and should not be precipitated or rendered cloudy 
by test-solution of nitrate of silver (abs. of chloride). 1 Gm. of Sulphate of Po- 
tassium, when completely precipitated by chloride of barium, yields 1-338 Gm. of 
dry sulphate of barium.” U.S. It consists of two atoms of potassium combined 
with the dyad group, SO,, characteristic of sulphuric acid, 78 + 96 = 174. 

The plate-sulphate of potassa, so well described by Prof. Penny, of Glasgow, 
is, when pure, the double sulphate of potassium and sodium, having the formula 
3K,SO, + Na,SO,. It is so called from the circumstance of being crystallized in 
hard thick cakes, or slabs, consisting of successive crops of crystals. It is a tech- 
nical product from kelp, and may be formed by allowing successive quantities of 
concentrated kelp-ley to run into coolers, there to crystallize in successive layers ; 
the mother-liquor being drawn off by a siphon, after the deposit of each layer. 


(Philos. Mag., Dec. 1855.)* 


* Potasse Sulphas cum Sulphure, Edinburgh Pharmacopeia. Sulphate of Potassa with Sul- 
phur. Sal Polychrestus Glaseri. Sal Polychrest. This old preparation is still used, and it merits 
some notice, although no longer officinal. 

It was prepared by mixing thoroughly equal parts of nitrate of potassium and sulphur, then 
throwing the mixture in small successive portions into a red-hot crucible; and, when the deflagra- 
tion had ceased, and the salt had cooled, reducing it to powder, and keeping it in well-closed bottles. 

When the mixture, indicated in this formula, is thrown into a red-hot crucible, each successive 
portion melts, and the sulphur floats on the surface of the nitre with the appearance of a brown oil, 
burns vividly, and gives rise to a copious evolution of sulphurous acid gas. The product of the 
deflagration is a grayish white friable mass, intermixed apparently with unconsumed sulphur. 

The nature of this preparation has not been well determined. On the supposition that it is the 
sulphate of potassium, mixed with a portion of sulphur, as the Edinburgh name implies, its forma- 
tion may be thus explained. By the combined influence of the sulphur and of the heat employed, 
the nitric acid of the nitre is totally decomposed, and is thus enabled to furnish sufficient oxygen to 
convert a portion of the sulphur into sulphuric acid, which, as soon as formed, combines with the 
base of the nitre, to form the sulphate of potassium. This is left mixed with a portion of sulphur 
which has escaped combustion; but the greater part of the latter undergoes ordinary combustion, 
and is dissipated as sulphurous acid fumes. Supposing the saline matter to be a sulphate contain- 
ing a little free sulphur, this combustible is evidently used in great excess; but whether this excess 
is necessary to obtain the exact preparation desired by the Edinburgh College, it is not easy to de- 
termine. The late Dr. Duncan ascertained that the product amounted only to four-tenths of the 
materials employed. It is, therefore, smaller than it ought to be, even supposing that the residue 
“consisted of nothing but sulphate of potassium. f 

Dr. Duncan was of opinion that the preparation under consideration cannot be viewed as a sul- 
phuretted sulphate, and for the following satisfactory reasons. In the first place, it is more soluble 
in water than sulphate of potassium, and forms a yellowish solution, the water leaving undissolved 
only a small residue of a black color, which is not sulphur. In the second place, it exhales during 
solution a sulphurous smell, and its taste is sulphurous. These facts seem to show that a small 
portion of sulphite of potassium is present in the preparation, or at least some sulphurous acid in 
a state of loose combination. It does not yield sulphuretted hydrogen on the addition of an acid, 
and is not precipitated by the salts of lead. These characters are inconsistent with the opinion of 
Mr. John Mackay, of Edinburgh, who believes that this preparation contains sulphide of potas. 
sium. (See his remarks on it, in the P. J. 7'r. for Jan, 1842.) 
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Medical Properties and Uses, Sulphate of potassium is a mild purgative, 
operating usually without heat, pain, or other symptom of irritation. In small doses 
of from a scruple to half a drachm (1:3-1:95 Gm.) it operates as an aperient; in 
larger doses, of four or five drachms (15:°5-19-4 Gm.), it acts slowly as a purge. 
Combined with rhubarb, in the proportion of about a drachm of the salt (3:9 Gm.) 
to ten grains (0°65 Gm.) of the root, Dr. Fordyce recommended it as an excellent 
alterative cathartic in the visceral obstructions of children characterized by a tumid 
abdomen and defective digestion and nutrition ; and we can bear testimony to its 
efficacy in such cases. On the continent of Hurope it is frequently given as an ape- 
rient after delivery, and for the purpose of drying up the milk. Sulphate of potash 
is undoubtedly a powerful irritant, and capable of producing a fatal result ; an ounce 
and a half (46:6 Gm.) of it are said to have caused death. It is, like the nitrate 
and the chlorate, more dangerous when not given in sufficiently dilute solution. (See 
Am. Jour. of the Med. Sci., N.S., vii. 88.) 

Of. Prep. Pilula Colocynthidis Composita, Br. 


POTASSIT SULPHIS. U.S. Sulphite of Potassium. 

K, SO;. 2H: O3 194. (PO-TAS'SI-I SUL’PHIS.) KO, SO2. 2HO; 97. 

‘“‘Sulphite of Potassium should be kept in well-stopped bottles.” U.S. 

Kali Sulfurosum, Sulfis Potassicus, s. Kalicus; Sulfite de Potasse, Fr.; Schwefligsaures Kali, G. 

Sulphite of potassium is prepared by causing sulphurous acid to pass through a 
strong solution of carbonate of potassium until decidedly acid; an equal weight 
of carbonate of potassium is now added. The sulphite crystallizes out upon 
standing. 

Properties, ‘“ White, opaque, obliquely-rhombic, octahedral crystals, or a erys- 
talline powder, somewhat deliquescent, odorless, having a bitter, saline, and sul- 
phurous taste, and a neutral or feebly alkaline reaction. Soluble in 4 parts of water 
at 15° ©. (59° F.) and in 5 parts of boiling water; only sparingly soluble in alco- 
hol. When gently heated, the salt loses its water of crystallization (18-5 per cent.) ; 
at a red heat it is decomposed and leaves a residue of an alkaline reaction. The 
aqueous solution of the salt yields a white, crystalline precipitate on the addition 
of a saturated solution of bitartrate of sodium. Addition of diluted hydrochloric 
acid to the aqueous solution gives rise to the odor of burning sulphur, and the solu- 
tion does not become cloudy (difference from hyposulphite).” U. S. It decrepitates 
when heated. In the air it effloresces, absorbing oxygen, and being partially con- 
verted into the sulphate. . The occurrence of a yellow precipitate, when it is added 
to a solution of chloride of platinum, shows that it is a salt of potassa. ‘ A one 
per cent. aqueous solution of the salt, strongly acidulated with hydrochloric acid, 
should produce no precipitate, or, at most, only a white cloudiness, on the addition 
of a few drops of test-solution of chloride of barium (limit of sulphate). If 0-485 
Gm. of the salt be dissolved in 25 C.c. of water, and a little gelatinized starch added, 
at least 45 C.c. of the volumetric solution of iodine should be required, until a per- 
manent blue tint appears after stirring (corresponding to at least 90 per cent. of pure 
Sulphite of Potassium).” WS. 

Medical Properties and Uses. The effect on the system and uses in medicine 
are essentially the same as those of the other sulphites. It produces little impres- 
sion on the system, and has never been shown to have poisonous effects in whatever 
dose administered. . From four to six drachms (15:°5-23-3 Gm.) in 24 hours have 
been given without unpleasant results. The sulphite of potassium, after administra- 


Properties, ete. This salt has an acid and sulphurous taste, and an acid reaction with test-paper. 
When pulverized, it yields a pale yellowish white powder. It is soluble in eight times its weight 
of cold water. It is, however, not a uniform preparation; different specimens, apparently prepared 
with equal care, exhibiting some points of difference in properties. It was called by the earlier 
chemists sal Polychrestus Glasert, or sal Polychrest. Its other properties coincide generally with 
those of sulphate of potassium, which may be considered as its basis. 

Medical Properties and Uses. The medical effects of this preparation differ but little, if at all, 
from those of sulphate of potassium. Its action on the system is stated by Dr. Duncan to resemble 
that of the sulphurous mineral waters which contain a portion of neutral salt. The dose is from 
half a drachm to a drachm (1'9 to 3°75 Gm.). 
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tion, is absorbed into the circulation, from which it escapes with the urine, and may 
be found for some hours unchanged in the state of the sulphite; at the end of 24 
hours, the sulphate of putassium is found in the urine instead of the sulphite ; prov- 
ing that the salt undergoes in the body the same change as when exposed to the at- 
mosphere out of it ; that is, the sulphurous acid absorbs oxygen and is converted into 
the sulphuric, and the salt consequently into the sulphate. According to Dr. Polli, 
the sulphite given to dogs, if these are afterwards killed, is found in all the fluids 
and solids of the body. The most decided effects on the system appear to be a 
slight laxative operation, and an increased secretion of urine. The chief remedial 
power of this salt is based on its hostility, through its acid constituent, to the lower 
forms of organic life, especially the microscopic animalcula and fungi. Among its 
first applications was to the cure of the sarcina ventriculi; but, though the sarcina 
was destroyed, the disease of the stomach was little improved, showing that the 
fungus was not the cause of the gastric affection, but simply grew in the stomach 
because the conditions favored it. It has since been applied to the treatment of 
diseases believed to be dependent upon the presence of low organisms in the blood, 
where they produce fermentative processes supposed to constitute the essence of the 
disease. Intermittent and remittent fevers, typhoid fever, puerperal fever, malig- 
nant erysipelas, hospital gangrene, and all affections connected with putrefactive in- 
flammation, in fact, all the diseases classed together as zymotic, have been repeatedly 
treated with medicines of the class; but the trials have been by no means so suc- 
cessful as to unite medical opinion in their favor, and this use of the sulphites 
must be considered as among the eccentricities of medicine; nevertheless, with 
all the unfavorable reports, so many statements have been in their favor as to 
justify the use of these remedies by those disposed to try them. The sulphite of 
potassium may be given in the dose of from fifteen grains to a drachm (1-3-9 
Gm.), and repeated so as to amount to from a fourth of an ounce to an ounce in 
24 hours. | 

The local effects of the salt are probably less doubtful than the constitutional. In 
all cases of cutaneous disease originating in or maintained by microscopic parasites, 
it may be applied in solution with hope of good effect. A solution containing one 
part of the salt in five or ten parts of water may be applied by compresses to the 
part affected. or this purpose, however, the sulphite of sodium is preferred by 
some, on account of its more ready solubility. 


POTASSIT TARTRAS. U.S. Tartrate of Potassium. 
(Ke Cs Hy O¢)2. H2 O3 470. (PQ-TAS'SI-I TAR/TRAS.) 2KO, Cs Hg O10. HO; 235. 


“ Tartrate of Potassium should be kept in well-stopped bottles.”” U.S. 
Potasse Tartras, Br., Tartrate of Potash; Soluble Tartar; Kali Tartaricum, P.G.; Tartras- 
otassicus, s. Kalicus;-Tartarus Tartarisatus, Tartarus Solubilis; Tartrate de Potasse, Tartre solu- 
Pre, Sel végétal, F’r.; Neutrales Weinsaures Kali, (. 


“Take of Acid Tartrate of Potash twenty ounces [avoirdupois], or a sufficiency ; 
Carbonate of Potash nine ounces [avoird.], or a sufficiency ; Boiling Distilled Water 
two pints and a half [Imperial measure]. “Dissolve the Carbonate of Potash in the 
Water; add by degrees the Acid Tartrate of Potash, and if, after a few minutes’ 
boiling, the liquid is not neutral to test-paper, make it so by the careful addition of 
more of the Carbonate or of the Acid Tartrate. Then filter, concentrate till a pel- 
licle forms on the surface, and set it aside to cool and crystallize. More crystals may 
be obtained by evaporating and cooling the mother-liquor. Drain the crystals, dry 
them by exposure to the air in a warm place, and preserve them in a stoppered 
bottle.” Br. 

In the process U.S. 1870,* the excess of acid in the bitartrate is saturated by 


* “Take of Carbonate of Potassium sixteen troyounces ; Bitartrate of Potassium [cream of tartar], 
in fine powder, thirty-six troyounces, or a sufficient quantity ; Boiling Water eight pints. Dissolve 
the Carbonate of Potassium in the Water; then gradually add Bitartrate of Potassium to the solu- 
tion until it is completely saturated, and boil. Filter the liquid, evaporate it until a pellicle forms, 
and set it aside to crystallize. Lastly, pour off the mother-water, and, having dried the crystals on 
bibulous paper, keep them in a well-stopped bottle.” U.S. 1870. 
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the potassa of the carbonate, the carbonic acid is liberated with effervescence, and 
the neutral tartrate of potassium is formed. On account of the greater solubility 
of the carbonate than of the bitartrate, the former is first dissolved, and the latter 
added to the solution to full saturation. As the bitartrate is gradually added, the 
mutual action of the salts should be promoted by constant stirring, and the addition 
continued so long as effervescence takes place, which is a better mode of proceeding 
than to add any specified quantity of the acid tartrate; since, from its variable 
quality, it is impossible to adjust precisely the proportions applicable to all cases. 
It is necessary that the solution should be exactly neutral, or a little alkaline; and 
hence, if inadvertently too much bitartrate has been used, the proper state may be 
restored by adding a little of the alkaline carbonate. When the saturation has been 
completed, the solution is filtered in order to separate tartrate of calcium, which ap- 
pears in white flocks, and which is always present in cream of tartar as an impurity. 
The evaporated liquor should then be placed in warm earthen-ware vessels, to in- 
sure a slow refrigeration; and, after remaining at rest for several days, the crystals 
begin to form. In order that the crystallization should proceed favorably, it is neces- 
sary, according to Baumé, that the solution should be somewhat alkaline. Iron 
vessels should not be used in the process, as this metal is apt to discolor the salt. 

Tartrate of potassium is sometimes made in the process for preparing tartaric acid. 
When thus obtained, the excess of acid of the bitartrate is neutralized by means of 
carbonate of calcium. This generates an insoluble tartrate of calcium, and leaves the 
neutral tartrate in solution, from which it may be obtained by evaporation and erys- 
tallization. (See Acidum Turtaricum.) 

Properties. ‘Small, transparent or white, monoclinic crystals, or a white powder, 
somewhat deliquescent, odorless, having a saline, slightly bitter taste, and a neutral 
reaction. Soluble in 0-7 part of water at 15° C. (59° F.), and in 0°5 part of boil- 
ing water; almost insoluble in alcohol. When heated, the salt melts, then chars, 
and evolves inflammable vapors having the odor of burnt sugar. On moderate ig- 
nition, it leaves a blackened residue of an alkaline reaction, strongly effervescing 
with acids. A concentrated, aqueous solution of the salt yields a white, crystalline 
precipitate on the addition of acetic acid. With test-solution of nitrate of silver it 
yields a white precipitate which becomes black on boiling.” U.S. For medical use 
it should be crystallized ; but, as it ordinarily occurs in the shops, it is a white 
granular powder, obtained by evaporating the solution to dryness, while it is con- 
stantly stirred. In this state it is said to require four times its weight of water for 
solution. It is not known to be purposely adulterated; but, if obtained by evapor- 
ation to dryness, it is liable to contain an excess of carbonate or bitartrate of potas- 
sium, when it will have either an alkaline or an acid reaction. It is decomposed by 
all the strong acids, and by many acidulous salts, which cause the precipitation of 
minute crystals of bitartrate of potassium, by abstracting one atom of alkali from 
the salt. Chloride of barium or acetate of lead occasions a white precipitate of 
tartrate of barium or lead, distinguishable from the sulphate of those bases by being 
wholly soluble in dilute nitric acid. “ A 10 per cent. aqueous solution should yield 
no precipitate with test-solution of oxalate of ammonium (abs. of calcium). On 
adding nitric acid to a one per cent. solution of the salt, until the precipitate first 
formed is redissolved, the resulting solution should yield no precipitate with test- 
solution of chloride of barium (sulphate), and, at most, only a cloudiness with test- 
solution of nitrate of silver (limit of chloride). If 2:938 Gm. of Tartrate of Po- 
tassium are ignited till gases cease to be evolved, the alkaline residue should require, 
for complete neutralization, not less than 25 C.c. of the volumetric solution of oxalic 
acid (corresponding to 100 per cent. of pure Tartrate of Potassium).” U.S. Tar- 
trate of potassium is composed of two atoms of potassium 78 combined with the 
dyad group C,H,O, characteristic of tartaric acid 148 — 226. ‘Two molecules of 
this salt = 452 are crystallized with one mol. of water 18470. It is a neutral 
salt. According to Berzelius, the crystals contain no water of crystailization. ‘“ One 
hundred and thirteen grains, heated to redness till gases cease to be evolved, leave 
an alkaline residue, which requires for exact neutralization 1000 grain-measures of 
the volumetric solution of oxalic acid.” Br. 
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Medical Properties. Tartrate of potassium is a mild cooling purgative, oper- 
ating, like most of the neutral salts, without much pain, and producing watery stools. 
It is applicable to febrile diseases, and is occasionally combined with senna, the 
griping effects of which it has a tendency to obviate. The dose is from a drachm 
to an ounce (3:9-31:1 Gm.), according to the degree of effect desired. 


PRINOS. U.S. Prinos. [Black Alder.] 
(PRI/NOS.) 

“The bark of Prinos verticillatus, Linné, Ilex verticillata, Gray. (Nat. Ord. 
Aquifoliaceze.)” U.S. 

Gen. Ch. Calyx small, six-cleft. Coro?la monopetalous, subrotate, six-parted. 
,Berry six-seeded ; seeds nuciform. Nuttall. 

Prinos verticillatus. Willd. Sp. Plant. ii. 225; Bigelow, Am. Med. Bot. iii. 141 ; 
Barton, Med. Bot. i. 203. A shrub, with a stem six or eight feet high, furnished 
with alternate, spreading branches, and covered with a bluish gray bark. The leaves, 
which stand alternately or irregularly on short petioles, are oval, pointed, tapering | 
at the base, acutely serrate, of a dark green color, smooth above, but downy on the 
veins beneath. The flowers are small, white, nearly sessile, and grow three or four 
together at the axils of the leaves. They are often dicecious. The calyx is per- 
sistent; the segments of the corolla obtuse ; the stamens usually six, and furnished 
with oblong anthers; the germ large, green, and roundish, with a short style, ter- 
minating in an obtuse stigma. The fruit when ripe consists of glossy, scarlet, 
roundish berries, about the size of a pea, containing six cells and six seeds. Sev- 
eral of these berries are clustered, so as to form little bunches at irregular intervals 
on the stem. In the latter part of autumn, after the leaves have fallen, they still 
remain attached to the stem, and render the shrub a striking object in the midst of 
the general nakedness of vegetation. Hence the plant is often called winterberry. 

It grows in all parts of the United States, from Canada to Florida, frequenting 
low wet places, such as swamps, and the borders of ponds, ditches, and streams. Its 
flowers appear in June. The berries, which have a bitter, sweetish, somewhat acrid 
taste, are sometimes used medicinally for the same purposes with the bark. 

Properties. The dried bark is in slender pieces, more or less rolled, brittle, 
greenish white internally, and covered with a smooth epidermis, easily separable, and 
of a whitish ash color, alternating or mingled with brown. It is officinally described 
-as in “thin, slender fragments, about one twenty-fifth of an inch (1 mm.) thick, fragile, 
outer surface brownish ash-colored, with whitish patches and blackish dots and lines, 
the corky layer easily separating from the green tissue; inner surface pale greenish 
or yellowish; fracture short, tangentially striate; nearly inodorous, bitter, slightly 
astringent.” U.S. It has no smell, but a bitter and slightly astringent taste. 
Boiling water extracts its virtues. Led by a suggestion of Prof. Maisch, Mr. Wm. 
J. Lerch endeavored to find berberine in it, but failed to do so in a series of experi- 
ments. (A. J. P., 1873, p. 251.) 

Medical Properties and Uses, Black alder is usually considered tonic and as- 
tringent, and is among the remedies proposed as substitutes for Peruvian bark, 
with which, however, it has very little analogy. It has been recommended in in- 
termittent fever, diarrhoea, and other diseases connected with debility, especially 
gangrene and mortification. It is a popular remedy in gangrene or flabby and ill- 
conditioned ulcers, and in chronic cutaneous eruptions, in which it is given internally, 
and applied locally in the form of a wash or poultice. It may be used in substance 
or decoction. The dose of the powder is from thirty grains to a drachm (1:95 
to 3:9 Gm.), to be repeated several times a day. The decoction, which is usually 
preferred both for internal and external use, may be prepared by boiling two ounces 
of the bark with three pints of water to a quart, and given in the dose of two or 
three fluidounces (60 or 90 C.c.). A saturated tincture, as well of the berries as 
of the bark, is sometimes employed. 
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PRUNUM. U.S., Br. | Prune. 
(PRU/NUM.) 

“The fruit of Prunus domestica. Linné. (Nat. Ord. Rosaceze, Amygdalez.)” 
U.S. “The dried drupe of the Plum, Prunus domestica. Linn. From Southern 
Europe.” Br. 

Prunes; Pruneaux, Fr.; Pflaumen, Zwetschen, G.; Pruni, /t.; Ciruelas secas, Sp. 

Gen. Ch. Calyx inferior, bell-shaped, deciduous, with five obtuse, concave seg- 
ments. Petals five, roundish, concave, spreading, larger than the segments of the 
calyx, into the rim of which they are inserted. //aments awl-shaped, nearly as 
long as the corolla, from the rim of the calyx within the petals. Anthers short, of 
two round lobes. Ovary superior, roundish. Style of the length of the stamens. 
Stigma orbicular, peltate. Drupe roundish or elliptical. Nut hard, somewhat 
compressed, of one cell, and two more or less distinct sutures with an intermediate 
furrow. Leaves rolled up when young. Lindley. 

Prunus domestica. Willd. Sp. Plant. ii. 995; Woodv. Med. Bot. p. 520, t. 187. 
The cultivated prune or plum tree is so well known as to render a minute descrip- 
tion unnecessary. We merely give the specific character. ‘‘ Peduncles subsolitary ; 
leaves lanceolate-ovate, convolute; branches not spiny.” The varieties of the tree 
produced by cultivation are very numerous. Nearly one hundred are to be found 
in the British gardens. Though at present growing wild in various parts of Kurope, 
it is thought to have been brought originally from Asia Minor and Syria. It is 
the dried fruit only that is officinal. They are officinally described as “oblong or 
subglobular, shrivelled, blackish blue, glaucous; the sarcocarp brownish yellow, 
sweet and acidulous; putamen hard, smooth, or irregularly ridged; the seed almond- 
like in shape, but smaller, and of a bitter taste.” 

The prunes brought to our market come chiefly from the south of France, the 
best from Bordeaux. They are derived from the variety of the tree named Juliana 
by Linnzeus. The fresh fruit, called Prune de Saint Julien by the French, is of 
an oval shape, nearly an inch in length, and of a deep violet color. It is prepared 
by drying in the sun, after having been exposed to the heat of an oven. The finest 
prunes, used on the tables in France, are prepared from the larger kinds of plums, 
such as the Saint Catharine, and Reine-Claude or green-gage. An inferior sort is 
brought from Germany. 

Prunes have a feeble odor, and a sweet mucilaginous taste, which is generally 
also somewhat acid. They contain uncrystallizable sugar, malic acid, and mucilagi- 
nous matter. The following is given as the average of nine analyses of dried prunes. 
Water 29:30 per cent., nitrogenous material 2:35 per cent., fat 0-53 per cent., free 
acid 2-72 per cent., sugar 44°35 per cent., other nitrogen-free material 17-89 per 
cent., woody fibre (not including the stone) 1:48 per cent., ash 1:38 per cent. 
(Konig Nahrungsmittel, ii. 397, 1880.) In Germany a kind of brandy (2wetschen- 
branntwein) is obtained from them, which in some districts is largely consumed. 
Bonneberg, a German chemist, has extracted from prunes crystallizable sugar equal 
to that of the cane. 

Medical Properties and Uses. Prunes are laxative and nutritious, and, stewed 
with water, form an excellent diet in costiveness, especially during convalescence 
from febrile and inflammatory diseases. Imparting their laxative property to boiling 
water, they serve as a pleasant and useful addition to purgative decoctions. Their 
pulp is used in the preparation of laxative confections. Too largely taken, in a de- 
bilitated state of the digestive organs, they are apt to occasion flatulence, and griping 
pain in the stomach and bowels. : 


Off. Prep. Confectio Senne. 
PRUNUS VIRGINIANA. U.8. | Wild-cherry. 


(PRU'NUS VIR-GIN-I-A’NA.) 
“The bark of Prunus serotina, Ehrhart (Cerasus Serotina, Loiseleur. Nat. Ord. 
Rosaceze, Amygdalee), collected-in autumn.” UW. 8. 
.Ecorce de Cerisier de Virginie, /r.; Wildkirschenrinde, G. 
Crerasus. See Lauro- Cerasus. 
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_ The genus Prunus of Linnzous has been variously subdivided, and De Candolle 
included the officinal wild-cherry in a section, which he gave’the name of Cerasus, 
At present the best authorities consider the sections of Prunus as entitled only 
to the rank of subgenera, and the plant under consideration is placed in the sub- 
genus Padus, Mill, which is distinguished from the true cherries (Cerasus) in 
ee the flowers in racemes which terminate the branches and appear after the 
eaves. 

Cerasus (not Prunus) serotina. De Candolle, Prodrom. ii. 540.— Prunus serotina. 
Ehrhart ; Watson’s Bibliographical Index.— Cerasus Virginiana. Michaux, NV. Am. 
Sylv. i. 205; B. & T. 97. 

The name Prunus Virgini- eGeess 
ana, which has been wrongly AK 
applied to this species, was 

given by Linnezus to the 
choke-cherry, a small tree or 
shrub, growing in the North- 
ern States, and bearing a 
dark red, globular, astringent 
fruit, about as large as that 
of the wild-cherry. The 
officinal species, or wild- 
cherry tree, is, according to 
Michaux, one of the largest 
productions of the Ameri- 
can forest. Individuals were 
seen by that botanist on the 
-banks of the Ohio, from 
eighty to one hundred feet 
high, with trunks from twelve 
to fifteen feet in circumfer- 
ence, aud undivided to the 
height of twenty-five or 
thirty feet. But, as usually 
met with in the Atlantic 
States, the tree is much 
smaller. In the open fields 
it is less elevated than in Prunus Virginiana, Prunus Virginiana, 
forests, but sends out more transverse section, longitudinal section. 
numerous branches, which 

expand into an elegant oval summit. The trunk is regularly shaped, and covered 
with a rough blackish bark, which detaches itself semicircularly in thick narrow plates. 
The leaves are oval-oblong, or lanceolate-oblong, acuminate, unequally serrate, 
smooth on both sides, of a beautiful brilliant green, and supported alternately upon 
petioles, which are furnished with from two to four reddish glands. The flowers 
are small, white, and collected in long erect or spreading racemes. They appear in 
May, and are followed by globular drupes, about the size of a pea, and when ripe 
of a shining blackish purple color. 

This tree grows throughout the Union, flourishing most in those parts where the 
soil is fertile and the climate temperate, and abounding in the Middle Atlantic States, 
and in those which border on the Ohio. In the neighborhood of Philadelphia it 
affects open situations, growing solitarily in the fields and along fences, and seldom 
ageregated in woods or groves. It is highly valued by the cabinet-makers for its 
wood, which is compact, fine-grained, susceptible of polish, and of a light red tint 
which deepens with age. The leaves have been found by Prof. Procter to yield 
volatile oil and hydrocyanic acid on distillation, and in such proportion that a water 
distilled from them might with propriety be substituted for the cherry-laurel water. 
(Proc. A. P. A., 1858, p. 325.) The fruit has a sweetish, astringent, bitter taste, 
and is much used in some parts of the country to impart flavor to spirituous liquors. 
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The bark is obtained indiscriminately from all parts of the tree, though that of the 
roots is thought to be most active. Mr. J.S. Perot has ascertained that it is stronger 
when collected in autumn than in the spring. Thus, from a portion gathered in April 
he obtained 0:0478 per cent. of hydrocyanic acid, and from another in October 
0:1436 per cent., or about three times as much. The parcels tried were taken from 
the same tree, and from the same part of the tree. (A. J. P, xxiv. 111.) The 
bark should be preferred recently dried, as it deteriorates by keeping. 

Properties. _Wild-cherry bark is officinally described as follows. “In curved 
pieces or irregular fragments, one-twelfth of an inch (2 mm.) or more thick, 
outer surface greenish-brown, or yellowish-brown, smooth and somewhat glossy, 
marked with transverse scars ; if collected from old wood and deprived of the corky 
layer, the outer surface is rust-brown and uneven; inner surface somewhat striate or 
fissured. Upon maceration in water it develops a distinct bitter-almond odor ; its 
taste is astringent, aromatic and bitter. The bark of the small branches is to be re- 
jected.” U.S. It is brittle and pulverizable, presenting a reddish gray fracture, and 
affording a fawn-colored powder. In the fresh state, or when treated with water, it 
emits an odor resembling that of peach leaves. Its taste is agreeably bitter and 
aromatic, with the peculiar flavor of the bitter almond. It imparts its sensible 
properties to water, either cold or hot, producing a clear reddish infusion closely re- 
sembling Madeira wine in appearance. Its peculiar flavor as well as medical virtues 
are injured by boiling, in consequence partly of the volatilization of the principles 
upon which they depend, partly upon a chemical change effected by the heat. On 
microscopical examination it is seen to be chiefly composed of brown parenchymatous 
tissue, enclosing numerous groups of very thick-walled bast-cells of irregular out- 

ts line, and loaded with numerous 

raphides, in tufts or single large 
crystals (see cut). The med- 
ullary rays are usually dis- 
tinct. From an analysis by Dr. 
Stephen Procter, it appears to 
contain starch, resin, tannin, 
gallic acid, fatty matter, lignin, 
Prunus Virginiana, showing raphides. red coloring matter, salts of 

lime and potassa, andiron. He 

obtained also a volatile oil, associated with hydrocyanic acid, by distilling the same 
portion of water successively from several different portions of the bark. This oil was 
of a light straw color, and very analogous in its properties to the volatile oil of bitter 
almonds. In the quantity of two drops it proved fatal to a cat in less than five 
minutes. (Journ. of the Phila. Coll. of Pharm., vi.8.) Prof. William Procter proved 
that, as in the case of bitter almonds, the volatile oil and hydrocyanic acid do not exist 
ready formed in the bark, but are the result of the reaction of water with amygdalin, 
which he ascertained to be one of its constituents. In order, however, that this 
change may take place, the agency of another principle, probably analogous to if not 
identical with emu/sin or the synaptase of Robiquet, is also essential; and, as this 
principle becomes inoperative at the boiling temperature, we can understand how de- 
coction may interfere with the virtues of the bark, (A.J. P.,x. 197.) The conjecture 
was advanced, in former editions of this work, that wild-cherry bark might contain 
also phlorizin, a glucoside proved to exist in the bark of the apple, pear, 
cherry, and plum trees; but Mr. Perot sought for this principle, without success, 
in specimens of the bark of different ages, and taken from different parts of the 
tree ; so that the tonic property, which is undoubtedly possessed by the bark, must 
reside either in the portion of amygdalin which may remain undecomposed, in the 
pure volatile oil resulting from its reaction with water, or in some yet undiscovered 
principle. (Jdid., xxiv. 111.) That the last of these inferences is the correct one, 
would seem to be proved by an experiment by Professor Procter, who found the 
bitterness of an extract of the bark to remain after it had been wholly deprived of 
amygdalin. The sedative properties of the bark depend upon the hydrocyanie 
acid which it yields. The beautiful wine-color of the infusion varies in different 
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specimens of the bark, the shade being much lighter in some than in others. Mr. 
Jos. L. Lemberger prepared infusions from the bark collected every month of the year, 
and, on comparing them, found that they varied with the season in which they were 
gathered ; the darkest infusions proceeding from the bark gathered in April, Octo- 
ber, and November, the lightest from those of January and August, and the inter- 
mediate from the other months, September yielding the deeper of these. He also 
seems to have determined that the color is due to tannic acid. (4. J. P., July, 
1872, p. 303.) 

Medical Properties and Uses. Uniting with a tonic power the property of 
calming irritation and diminishing nervous excitability, this bark is theoretically 
adapted to the treatment of diseases in which debility of the stomach or of the 
system is united with general or local irritation; and when very largely taken it 
diminishes the action of the heart. Thus, Dr. Eberle found copious draughts of the 
cold infusion, taken several times a day, and continued for nearly two weeks, to re- 
duce his pulse from seventy-five to fifty strokes in the minute. But in the doses 
usually prescribed, the remedy is too feeble to exert much influence. Neverthe- 
Jess, it has been much employed in this country, in the hectic fever of scrofula and 
consumption. 

It may be used in the form of powder, infusion, fluid extract, or syrup. The 
dose of the powder is from thirty grains to a drachm (1:95-3-9 Gm.) ; of the in- 
fusion, which is properly directed in the Pharmacopoeia to be prepared with cold 
water, two or three fluidounces (60 or 90 C.c.); of the fluid extract, a fluidrachm 
(3°75 C.c.) ; and of the syrup, half a fluidounce (15 C.c.). 

Of. Prep. Extractum Pruni Virginian Fluidum, UV. S.; Infusum Pruni Vir- 
giniane, U. §.; Syrupus Pruni Virginiane, U.S. 


PULSATILLA. U.S. Pulsatilla. 
(PUL-SA-TIL'LA.) 

Herba Pulsatille, P.G.; Pulsatille, Coquelourde, Fr.; Kiichenschelle, G. 

“The herb of Anemone Pulsatilla and Anemone pratensis, Linné, and of Aneme 
one patens, Linné, var. Nuttalliana, Gray (Nat. Ord. Ranunculaceze), collected soon 
after flowering. It should be carefully preserved and not be kept longer than one 
year.” U.S. 

Gen. Ch. Sepals 5 to 15, petal-like. Petals none, or like abortive gland stamens. 
Achenia short-beaked or blunt, or with long feathery tails. Seed suspended. Per- 
ennial herbs with radical leaves; those of the stem two or three together, opposite 
or whorled, and forming an involucre remote from the flower. 

This is a large genus of small herbal plants, growing in almost all of the tem- 
perate countries of the world, and probably possessed very generally of the acrid 
rubefacient properties of the Ranunculacez. The A. Ludoviciana, an American 
species, growing in Minnesota and other parts beyond the Mississippi, has been em- 
ployed with supposed advantage by Dr. W. H. Miller, of St. Paul, in chronic diseases 
of the eyes, in cutaneous eruptions, and in syphilitic affections. Mr. A. W. Miller, 
having submitted the plant to chemical examination, succeeded in obtaining anemonin 
from it. (A. J. P., 1862, p. 300.) Mr. F. E. Miller has found the principle in 
abundance, and that it has an acid reaction. (A. J. P., xlv. 299.) A. nemorosa, 
which is common in Europe and the United States, is said to act as a poison to 
cattle, producing bloody urine and convulsions. It is stated also to have proved, 
when applied to the head, a speedy cure for tinea capitis. ‘ 

A. Pulsatilla. Linneus. Pulsatilla vulgaris. Mill. This plant has its flower-stalk 
from five to eight inches high, with large solitary flowers, having six dull violet- 
purple sepals, which are very downy on the exterior, and an involucre which is at 
first near the flower and afterwards becomes more remote. The radical leaves are 
on long stalks, and two or three times divided into long linear segments. It isa 
very common plant in England and Northern Europe. _ Dra a cinshes 
A. pratensis, which affects Southern Europe, is especially distinguished by its 
having the involucre so close to the flower as to assume the appearance of a calyx. 
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A. patens, Linné, var. Nuttalliana, Gray. Dr. Gray affirms that this plant is 
more like A. pulsatilla than A. patens, and that it is a distinct speeies, to which the 
name of A. Nuttalliana, Gray, should be given. It grows a span high, with an 
erect flower having five to seven purplish spreading sepals. 

Properties, The characters of the herb are sufficiently given in the description 
of the plant. It contains a peculiar crystallizable principle, named anemonin, con- 
vertible into anemonic acid by the action of alkalies. (Ann. der Pharm., xxxil. 276.) 
Anemonin is deposited by water distilled from the fresh herb upon standing, and 
resembles camphor. According to J. Miiller, it is formed by a metamorphosis of 
the acrid matters which are distilled with the water. (Pharm. Centralb., Sept. 11, 
1850, p. 618.) M. Dobraschinky obtains it by a method founded on its solubility 
in chloroform. The distilled water of Anemone pratensis is agitated with one-tenth 
of this liquid, with which it is continued in contact for some hours; the liquid on 
standing separates into two layers, the heavier of which, containing the chloroformic 
solution, is distilled. The chloroform passes, and the residue, constituting one- 
eighth of the solution, is treated with strong alcohol, heated, and set aside to crys- 
tallize. Anemonin separates in handsome crystals. (Journ. de Pharm., 4e sér., 1. 
319.) Its formula is O,,H,,0,. It is only slightly soluble in cold alcohol, but readily 
soluble in hot alcohol, very slightly soluble in boiling ether or water. It is decom- 
posed at temperatures above 150° C. (802° F.), and dissolves in alkalies with yellow 
color, changing at the same time into anemonie acid, O,,H,,0,. 

Medical Properties and Uses. We have no exact knowledge as to the action of 
this new officinal. It has been employed in Germany and other parts of Hurope, es- 
pecially by homeeopathic practitioners, by whom the drug is much used for the relief 
of amenorrhoea and dysmenorrheea, and for other purposes. Given in infinitesimal 
amounts, with due ceremony as to dilution, tumblers, and spoons, to credulous, hys- 
terical women, it may be sometimes of service; but whether it has any other application 
is very doubtful. In one or two trials very carefully made in nervous dysmenorrhea, 
it has failed in our hands absolutely. Baron Storck thought that he found A. pra- 
tensis useful in amaurosis and other complaints of the eye, in secondary syphilis, 
and in cutaneous diseases. A. pulsatilla is supposed algo to possess emmenagogue 
properties, and to exert an alterative influence over the mucous membranes, render- 
ing it useful in ophthalmia, in catarrhal inflammation of the nostrils, throat, and 
respiratory passages, and in similar conditions of the alimentary canal and urinary 
organs. Dr. Peters, of New York (Boston Med. and Surg. Journ., vol. 77, p. 77), 
states that in large doses pulsatilla causes profuse perspiration, which may be fol- 
lowed by an eruption of. small vesicles or even pustules on the skin, and believes 
that therapeutically it is very nearly equivalent to senega. 

The preparation employed by Storck was an extract of the herbaceous part of 
the plant, which was given in the dose of one or two grains daily, gradually in- 
creased to twenty grains or more. The dried herb, and a tincture and distilled 
water of the plant, were used ; the dose of the powder being two or three grains 
(0-13 or 0:20 Gm.), of the tincture half a fluidrachm (1:9 C.c.), and of the water 
two or three drachms (7°5 or 11:25 C.c.). In large doses it was found frequently to 
produce nausea and vomiting. 


PULVERES. Powders. 


(PUL! VE-RES.) 

Poudres, F7.; Pulver, G. 

The form of powder is convenient for the exhibition of substances which are not 
given in very large doses, are not very disagreeable to the taste, have no corrosive 
property, and do not deliquesce rapidly on exposure. As the effect of pulverization 
is to expose a more extended surface to the action of the air, care should be taken 
to keep substances which are liable to be injured by such exposure in closely-stopped 
bottles. In many instances it is also important to exclude the light, which exercises 
a deleterious influence over numerous medicines when minutely divided. This may 
be done by coating the bottles with black varnish. In relation to substances most 


PART I Pulveres.—Pulvis Amygdalz Compositus. 1197 


liable to injury from these causes, the best plan is to powder them in small quan- 
tities as wanted for use.* 

Powders may be divided into the simple, consisting of a single substance, and the 
compound, of two or more mixed together. The latter only are embraced under the 
present head. In the preparation of the compound powders, the ingredients, if of 
different degrees of cohesion or solidity, should be pulverized separately and then 
mixed. Deliquescent substances, and those containing fixed oil in large proportion, 
should not enter into the composition of powders intended to be kept; the former 
because they render the preparation damp and liable to spoil ; the latter because they 
are apt to become rancid and impart an unpleasant odor and taste. When deli- 
quescent substances are extemporaneously prescribed, the apothecary should enclose 
them before delivery in waxed paper or other impervious covering; and the same 
remark is applicable to volatile powders, as carbonate of ammonium and camphor. 

The lighter powders may in general be administered in water or other thin liquid ; 
the heavier, such as those of metallic substances, require a more consistent vehicle, 
as syrup, molasses, honey, or one of the confections. Resinous powders, if given in 
water, require the intervention of mucilage or sugar. For many powders the cachet 
de pain affords the best method of administration. 

In the act of powdering, the whole substance in the mortar should not be beaten 
till completely pulverized ; as the portion already powdered interferes with the action 
of the pestle upon the remainder, while the finer matter is apt to be dissipated ; so 
that there is a loss both of time and material. The proper plan is to sift off the 
fine powder after a short continuance of the process, then to return the coarser parts 
to the mortar, and to repeat several times this alternate pulverization and sifting, 
until the process is completed. Care should be taken to mix thoroughly the several 
portions of fine powder thus obtained. 

The preparations of this class which have been dismissed at the recent revision 
of the U.S. Pharmacopeeia are the Eifervescing or Soda Powders and Powder of 
Aloes and Canella. 


PULVIS AMYGDALZE COMPOSITUS. Br. Compound Powder 
of Almonds. 
(PUL'VIS A-MYG/DA-LH COM-POs'J-TUS.) 


Confectio Amygdalxw, Zond.; Conserva Amygdalarum, Hd.; Confection of Almond; Conserve 
d’Amandes, #r.; Mandelconserve, @. 


“Take of Sweet Almonds eight ounces; Refined Sugar, in powder, four ounces ; 
Gum Arabic, in powder, one ounce. Steep the Almonds in warm water until their 
skins can be easily removed; and, when blanched, dry them thoroughly with a soft 
cloth, and rub them lightly in a mortar to a smooth consistence. Mix the Gum and 


* In contradiction to what has been stated in the text in relation to keeping powders in well- 
stopped bottles, it is asserted by M. Hérouard, a French pharmaceutist, that this plan, instead of 
preserving powders, tends to their more speedy and certain change. Whatever pains may be 
taken in drying medicines previously to powdering them, most of them during the process attract 
moisture, so as to put themselves in this respect in equilibrium with the surrounding air ; and, if 
enclosed in this state in air-tight vessels, they are exposed to injurious influence from their own 
absorbed water, which, vaporized in hot weather, is in the colder seasons condensed on the inner 
surface of the vessel, and determines a movement of fermentation; and even cryptogamic growths 
appear. The best method of preservation, the author thinks, is to enclose the powders in strong 
paper bags of a blue or gray color, so as to exclude the light, while the air has exit or entrance 
through the porous walls. Whatever may be our theoretical opinions on the point, M. Hérouard 
asserts the fact, as the result of observation, that powders keep best in this way. They may be 
more likely to cake or harden into aggregate masses; but this disadvantage is easily counteracted 
by a new pulverization when required. (Journ. de Pharm., Aofit, 1862, p. 98.) There is probably 
some truth in these statements; and the inference may be drawn that, where powders are kept in 
air-tight bottles, they should be thoroughly dried, after pulverization, before being enclosed, 

+ Cachet de Pain. These very useful articles are wafers made of unleavened bread in such a 
manner that they offer a concavity, so that when two are placed face to face there is a space in 
which a powder may be contained. They are of different sizes and capacities, the largest readily 
holding as much as ten grains of quinine. In filling them one wafer is placed upon a board, the 
requisite amount of the medicine put in it; then a second wafer, whose interior margin has been 
wetted, is laid upon the first and pressed down upon it. When taken they should be dipped in 
water, placed immediately upon the back of the tongue, and swallowed with a gulp of fluid. For 
most powders of disagreeable taste, the cachet de pain affords the best method of administration. 
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the Sugar; and, adding them to the pulp gradually, rub the whole to a coarse pow- 
der. Keep it in a lightly covered jar.” Br. 

This is nothing more than the old Almond Confection under a new name. It is 
intended to afford a speedy method of preparing the almond mixture, which, when 
made immediately from the almonds, requires much time, and which cannot be kept 
ready made in the shops. But, from its liability to be injured by keeping, it was 
omitted from the U. $8. Pharmacopeéia, which directs the almond mixture to be 
made immediately from the ingredients. 


Off. Prep. Mistura Amygdalex, Br. 


PULVIS ANTIMONIALIS. U.8., Br. Antimonial Powder. [{James’ 
Powder. | 


(PUL'VIS AN-TI-MO-NI-A/LIS.) 


Pulvis Antimonii Compositus, Pulvis Jacobi; Poudre antimoniale de James, F’r.; James’s 
Antimonpulver, @. ip 
‘Oxide of Antimony, thirty-three parts [or one ounce av.]; Precipitated Phos- 


phate of Calcium, stxty-seven parts [or two ounces av.], To make one hundred parts 
{or three ounces av.]. Mix them intimately.” U.S. 

“Take of Oxide of Antimony one ounce; Phosphate of Lime éwo ounces, Mix 
them thoroughly.” Br. 

This preparation has been introduced into the U. 8S. Pharmacopeeia as asubstitute 
for the different forms of antimonial powder formerly officinal with the British Col- 
leges, and because of its revived employment at the present time. The officinal 
preparations are identical. In order that the subject may be properly understood, it 
will be necessary to introduce.a notice of the powder as formerly directed to be pre- 


pared by the London and Dublin Colleges; the process of the Edinburgh College 


having been so similar to the London that it does not require special consideration. 

Antimonial Powder of the London College. The following was the London pro- 
cess. ‘Take of Tersulphate of Antimony, powdered, a@ pound ; Horn shavings 
two pounds. Mix, and throw them into a red-hot crucible, and stir constantly until 
vapor ceases to arise. Rub the residue to powder, and put it into a crucible. Then 


apply heat, and raise it gradually to redness, and keep it so for two hours. Rub the 


remaining powder until it is as fine as possible.” Lond. 

This preparation consists mainly of bone-phosphate of calcium, or calcined bone, 
mixed with antimonous acid, and is intended to furnish a substitute for the cele- 
brated nostrum of Dr. James, an English physician who died in 1776, and after 
whom the original preparation was called James's powder. Dr. Pearson, of London, 
found the genuine powder, on analysis, to consist of phosphate of calcium and oxi- 
dized antimony, and, guided by his results, devised the formula adopted by the 
London College. By burning the materials directed by the College, the sulphur is 
expelled in the form of sulphurous acid, and the antimony oxidized ; while the horn, 
which is of the nature of bone, has its animal matter converted into charcoal. By 
the subsequent calcination the charcoal is dissipated, leaving only the phosphate of 
calcium of the horn mixed with the oxidized antimony. 

The antimonial powder made by this formula is a tasteless, inodorous, gritty pow- 
der, of a dull white color. As often prepared, it is insoluble in water ; but usually 
a small portion, consisting of antimonite and acid phosphate of calcium, dissolves 
in boiling distilled water. Its composition varies exceedingly, a circumstance which 
forms a strong objection to it as a medicine. When entirely insoluble in boiling 
water, it probably contains nothing but antimonous acid and phosphate of calcium ; 
for, when its soluble constituents are absent, the teroxide is absent also. 

The only essential difference between the officinal and the Dublin powder is that 
its ingredients are taken already prepared and mixed in fixed proportion, while those 
of the latter result simultaneously from one operation. It is of course much more 
easily prepared, and less liable to uncertainty from any error in the process.* 

* Mr, Michael Donovan believes that none of the officinal formulas fairly represent James’s pow- 


der, and gives an elaborate history of this celebrated. proprietary medicine, and a method of its 
preparation, in P. J. 7r., 1869, ; 
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Medical Properties and Uses. This preparation is stated to be alterative, 
diaphoretic, purgative, or emetic, according to the dose in which it is given. Until 
_ within a few years it was often prescribed in febrile diseases, with a view to its 
diaphoretic effect. According to Dr. A. T. Thomson, it is advantageously given in 
acute rheumatism, conjoined with camphor, calomel, and opium, and with calomel 
and guaiac in several cutaneous affections. The estimation in which this preparation 
is held is very various; but it is generally admitted that, as formerly prepared, it is 
very uncertain in the percentage of teroxide of antimony, and consequently in its 
activity ; indeed, it was this uncertainty of its action that led to its omission from 
the U. 8. Pharmacopeeia, upon the revision of 1830. 

The antimonial powder at present officinal is exempt from the objection of irregu- 
larity of composition. Nevertheless, as it depends for its greater or less energy on 
the presence or absence in the alimentary canal of an acid which may form a salt 
with the antimonial oxide, it cannot always be relied on for a definite effect, being 
sometimes mild, and sometimes more active than might be desirable. The dose, as 
a diaphoretic, is from three to eight grains (0:20-0:52 Gm.) every third or fourth 
hour, given in the form of pill. In larger doses it is purgative and emetic. Dr. 
Jonathan Osborne has found the teroxide, given separately in three-grain (0°20 Gm.) 
doses, evening and night, to cause in some cases nausea and vomiting, in others 


mild purgation. (P. J. Tr., 1855, p. 331.) 
PULVIS AROMATICUS. U.S. Aromatic Powder. 


(PUL/VIS AR-Q-MAT'T-CUS.) 

Pulvis Cinnamomi Compositus, Br.; Compound Powder of Cinnamon; Poudre aromatique, 
Fr.; Aromatisches Pulver, G. 

“Cinnamon, in No. 60 powder, thirty-five parts [or seven ounces av.]; Ginger, 
in No. 60 powder, thirty-five parts [or seven ounces av.]; Cardamom, deprived of 
the capsules and crushed, fifteen parts [or three ounces av.]; Nutmeg, in No. 20 
powder, fifteen parts [or three ounces av.], To make one hundred parts [or twenty 
ounces ay.]. Rub the Cardamom and Nutmeg with a portion of the Cinnamon, 
until reduced to a fine powder; then add the remainder of the Cinnamon and the 
Ginger, and rub them together until they are thoroughly mixed.” U.S. 

“Take of Cinnamon Bark, in powder, Cardamom Seeds, in powder, Ginger, in 
powder, of each, one ownce. Mix them thoroughly, pass the powder through a fine 
sieve, and finally rub it lightly in a mortar. Keep it in a stoppered bottle.” Sr. 

The Aromatic. Powder of the present Pharmacopoeia differs but little from that 
formerly officinal. The proportions of the cinnamon and ginger have been very 
slightly increased. 

These powders now closely resemble each other; the only material difference being 
that, instead of the cardamom and nutmeg of the U.S. Pharmacopeeia, together equal 
in quantity to each of the other ingredients, the British takes only the cardamom in 
double the proportion, or equal to each of the others. The present British formula 
differs from that of 1864, in the substitution of ginger for nutmeg, cloves, and saf- 
fron, and especially in the absence of sugar, which in the latter constituted two-thirds 
of the whole, having probably been added in order that, by the addition of a little 
water to the powder, an aromatic confection might be readily prepared, without the 
necessity of keeping it. It is obvious that this end may be as effectually attained 
by the addition of a little syrup to the present powder. 

The cardamom seeds should always be separated from their capsules before being 
weighed; and the powder, when prepared, should be kept in well-stopped_ bottles. 
The aromatic powder is stimulant and carminative, and the O28! preparation may 
be given in the dose of from ten to thirty grains (0°65-1:95 Gm.), in cases of 
enfeebled digestion with flatulence; but it is chiefly used as a corrigent and adju. 
vant of other medicines. A mixture of aromatic powders in the form of a cataplasm 
is much used as a mild rubefacient, especially in nausea and vomiting, being applied 
over the epigastrium. Such mixtures are commonly called spiced plasters. The fol- 
lowing is a good formula. Take of ginger, cloves, cinnamon, and black pepper, each, 
in powder, an ounce; tincture of ginger half a fluidounce; honey a sufficient quantity. 
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Mix the powders, and then add the tincture and honey, so as to form a stiff cata- 
plasm ;* or the mixed powder may be distributed in a thin flannel bag, quilted in 
position, and the whole wet with bathing whisky when applied and covered with 
oiled silk. A still preferable method in some cases is to put the above mixture, with- 
out the honey, in a quart of alcohol and apply the tincture thus formed upon flannel. 

Of. Prep. Extractum Aromaticum Fluidum, U.S.; Pilula Aloes et Ferri, Br.; 
Pilula Aloes et Myrrhe, U.S; Pilula Cambogize Composita, Br. 


PULVIS CATECHU COMPOSITUS. Br. Compound Powder of 
Catechu. 
(PUL'VIS CAT’E-GHU COM-POg'I-TUS.) 


“Take of Pale Catechu, in powder, four ounces ; Kino, in powder, Rhatany Root, 
in powder, of each, two ounces; Cinnamon Bark, in powder, Nutmeg, in powder, of 
each, one ounce. Mix them thoroughly, pass the powder through a fine sieve, and 
finally rub it lightly in a mortar. Keep it in a stoppered bottle.” Br. 

This is an agreeable form for the administration of kino or catechu; but we do 
not see the propriety of mixing two substances so similar in their properties, at least 
in relation to taste and medicinal effect, that they may be considered identical. The 
dose is from fifteen to thirty grains (1-195 Gm.). 


PULVIS CRETZ AROMATICUS. Br. Aromatic Powder of Chalk. 
(PUL/VIS CRE/TH AR-0-MAT'I-CUS. ) 


‘Take of Cinnamon Bark, in powder, four ounces; Nutmeg, in powder, Saffron, 
in powder, of each, three ounces ; Cloves, in powder, one ounce and a half; Carda. 
mom Seeds, in powder, one ounce; Refined Sugar, in powder, twenty-five ounces ; 
Prepared Chalk eleven ounces. Mix them thoroughly, pass the powder through a 
fine sieve, and finally rub it lightly ina mortar. Keep it in a stoppered bottle.” Br. 

This is the former “ Aromatic Powder” of the Br. Pharmacopeeia, with the addi- 
tion of chalk, and differs from the former “ Aromatic Powder of Chalk” only in 
having the ingredients severally directed instead of being mixed in the form of the 
“‘ Aromatic Powder.” The.color of the genuine powder, according to Mr. Archibald 
Paterson, varies from a bright yellow ochre to a dark brown, almost resembling that 
of Dover’s powder. (P. J. Tr., June, 1873, p. 992.) It is a warm stimulant and 
astringent, as well as antacid, and is well calculated for diarrhoea connected with 
acidity and without inflammation. In such a combination, however, the due pro- 
portion, and even the choice of the ingredients, vary so much with the symptoms 
that they might with propriety be left to extemporaneous prescription. The dose is 
from thirty to sixty grains (1:95-3-9 Gm.), given in mucilage or sweetened water, 
and frequently repeated. 

Off. Prep. Pulvis Cretze Aromaticus cum Opio, Br. 


PULVIS CRETA AROMATICUS CUM OPIO. Br. Aromatic 
Powder of Chalk and Opium. 


(PUL'VIS CRE/TH AR-0-MAT'I-CUS CUM O'PT-0.) 


“Take of Aromatic Powder of Chalk nine ounces and three-quarters ; Opium, in 
powder, a quarter of an ounce. Mix them thoroughly, pass the powder through a 
fine sieve, and finally rub it lightly in a mortar. Keep it in a stoppered bottle.” Br. 

The addition of the opium greatly increases the efficacy of the compound powder 
of chalk in diarrhoea; and its equal diffusion through the powder presents this ad- 
vantage, that it may be conveniently given in minute doses applicable to infantile 
eases. ‘Two scruples of the powder contain a grain of opium. In the diarrhea of 


* Aromatic Sugar. Mr. Wm. L. Turner proposes an ingenious mode of obtaining the effects of 
the aromatic powder, in certain cases where the use of the powder itself would be inconvenient. He 
prepares an aromatic sugar by submitting eight ounces of the freshly prepared powder to percola- 
tion with stronger alcohol to exhaustion, pouring the percolate over eight ounces of sugar, and 
evaporating at a low heat. The sugar thus prepared may be added to mixtures, solutions, etc., 
requiring aromatic addition. (A.J. P., March, 1869, p. 118.) 
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adults from ten to twenty grains (0-65-1:3 Gm.) may be given for a dose, and repeated 
several times a day, or after each evacuation. 


PULVIS CRETA. COMPOSITUS. U.S. Compound Chalk Powder. 
(PUL'VIS CRE'/TA COM-Pos'I-TUs.) 


“Prepared Chalk, thirty parts [or one and a half ounces av.]; Acacia, in fine 
powder, twenty parts [or one ounce av.]; Sugar, in fine powder, fi/ty parts Lor two 
and a half ounces av.], To make one hundred parts [or five ounces ay.]. Mix them 
intimately.” U.S. 

This is a new officinal powder. It has been introduced for the purpose of having 
on hand, in a convenient form, the dry powders necessary to make chalk mixture, 
(See Mistura Cretx.) This powder will be found, however, a very convenient: basis 
for administering chalk in powder ; and it will be easy to direct the addition of mor- 
phine, kino, pepsin, subnitrate of bismuth, or any other suitable agent. 


Of. Prep. Mistura Crete, U.S. 


PULVIS EFFERVESCENS COMPOSITUS. U. 8. Compound Effer- 
vescing Powder. [WSeidlitz Powder. ] 
(PUL/VIS EF-FER-VES'CENS COM-POs'I-TUS.) 


Pulveres Effervescentes Aperientes, U. S. 1870; Seidlitz Powders; Pulvis Aérophorus Laxans, 
s. P. Aérophorus Seidlitzensis, P.G.; Poudre gazifére purgative, Poudre de Sedlitz, Fr.; Abfiih- 
rendes Brausepulver, Seidlitzpulver, G. 


“ Bicarbonate of Sodium, in fine powder, four hundred and eighty grains (31 
ms POW Ger, DOR FF 

Gm.); Tartrate of Potassium and Sodium, in fine powder, fourteen hundred and 
jorty grains (93 Gm.); Tartarie Acid, in fine powder, four hundred and twenty 
graims (27 Gm.). Mix the Bicarbonate of Sodium intimately with the Tartrate 
of Potassium and Sodium, divide the mixture into twelve equal parts, and wrap 
each part in a separate paper of some pronounced color, as blue. Then divide the 
Tartaric Acid into the same number (12) of equal parts, and wrap each part in a 
separate paper of a color distinctly different from that used for wrapping the mix- 
ture, as white. Keep the powders in well-closed vessels.” U. S.* 

It will be observed that the title of this preparation has been changed at the last 
revision to Pulvis Effervescens Compositus. There seemed to be no good reason for 
this change, but it can do no special harm, because the Latin title is very rarely used. 
Though named from the saline springs of Seidlitz, in Bohemia, Seidlitz Powders do 
not correspond in composition with those famous waters. Of each pair of powders, 
one, much the smaller of the two, contains thirty-five grains (2°3 Gm.) of tartaric 
acid, the other forty grains (2°6 Gm.) of bicarbonate of sodium mixed with two 
drachms (7-8 Gm.) of Rochelle salt. The acid powder is usually put into a white, 
the alkaline into a blue paper, which latter should not be colored by aniline ; a num- 
ber of them are enclosed in a paper or tin box. They should not be kept in a damp 
place, as the tartaric acid is liable to be dissolved by the moisture and absorbed into 
the substance of the paper, thus altering the due proportion of the ingredients. 
We have known the whole of the contents of the white paper thus to disappear in 

* Pulveres Effervescentes, U.S. 1870. Effervescing Powders. Soda Powders. Pulvis Aéropho- 
rus Anglicus, P.G.; Poudre gazeuse, P. aérophore, P. de Seltz, Fr.; Brausepulver, Gan S Take of Bi- 
carbonate of Sodium, in fine powder, three hundred and sixty grains ; Tartaric Acid, in fine powder, 
three hundred grains. Divide each of the powders into twelve equal parts, and keep the parts, 
severally, of the Bicarbonate and of the Acid in separate papers of different colors.” U.S. 1870. 
This is a formula dismissed at the last revision of our national Pharmacopeia. It is a preparation 
which has been long in use under the name of soda powders. The powders consist, severally, of 
twenty-five grains (1°565 Gm.) of the acid in one paper, and thirty (1°95 Gm.) of the bicarbonate 
in the other. They are administered in solution. An acid and an alkaline powder may be dis- 
solved in separate portions of water and then mixed; or they may be thrown together, or succes- 
sively, into the same portion of water. The whole draught should be half a pint or somewhat less. 
It may be rendered more agreeable by adding two or three fluidrachms (7°5-11°25 C.c.) of syrup of 
ginger or orange peel to the water, before dissolving the powders. The rationale is simple. The 
tartaric acid seizes the alkali of the bicarbonate, forming a tartrate of sodium, while the carbonic 
acid escapes with effervescence. The effervescing powders are refrigerant and slightly laxative, 
and afford an agreeable and refreshing drink, suitable to febrile complaints, and generally very 


acceptable to the stomach. 
76 


1202 Pulvis Glycyrrhize Compositus. PART I. 


the course of two or three years. The Rochelle salt is the ingredient upon which 
the aperient property mainly depends. In their administration, each powder is dis- 
solved separately, the smaller in a fluidounce or more of water, the larger in twice or 
three times the quantity; and the two solutions are mixed gradually. A reaction 
takes place between the tartaric acid and the bicarbonate of sodium, by which tartrate 
of sodium is produced, adding somewhat to the laxative property of the draught, 
and carbonic acid escapes, causing a brisk effervescence. The acid is in slight ex- 
cess, and thus causes an agreeable acidity in the solution. These powders are re- 
frigerant and aperient, and generally very acceptable to the stomach in consequence 
of the carbonic acid eliminated. They are especially adapted to febrile cases with a 
somewhat irritable stomach. One pair of them will generally operate slightly ; but. 
if required, two may be given at once; or the dose may be repeated every three or 
four hours till the desired effect is produced. The flavor may sometimes be ad- 
vantageously improved by adding syrup of ginger, orange peel, or lemon to one of 
the solutions before admixture. 


PULVIS GLYCYRRHIZH COMPOSITUS. U.S., Br. Compound 
Powder of Glycyrrhiza. 


(PUL'VIS GLYC-YR-RHI/ZH COM-POg'I-TUS.) 

Pulvis Liquiritie (Glycyrrhizae) Compositus, s. P. Pectoralis Kurelle, P.G.; Poudre de Réglisse 
composée, /r.; Brustpulver, G 

“ Senna, in No. 60 powder, eighteen parts [or eighty-six grains]; Glycyrrhiza, 
in No. 60 powder, sixteen parts [or seventy-six grains]; Fennel, in No. 60 powder, 
eight parts [or thirty-eight grains]; Washed Sulphur, eight parts [or thirty-eight 
grains]; Sugar, in fine powder, ji/ty parts [or two hundred and forty grains], To 
make one hundred parts [or four hundred and eighty grains]. Rub them together 
until they are thoroughly mixed.” U.S. 

“Take of Senna, in fine powder, Liquorice Root, in fine powder, of each, two 
ounces; Refined Sugar, in powder, six ounces. Mix them thoroughly, pass the 
powder through a fine sieve, and finally rub it lightly in a mortar.” Br. 

This officinal preparation, which has just been introduced into the U.S. P. 1880, 
is identical with that of the German Pharmacopeeia ; but, as will be seen, it is quite 
different from the British preparation. The object of the fennel is patent, but the 
advantage that is to be gained by the use of washed sulphur in the proportion of 
only 8 per cent. must be purely imaginary. It is used as an agreeable laxative in 
the dose of from thirty to sixty grains (1°95 to 3-9 Gm.). 


PULVIS IPECACUANHZ ET OPII. U.S. Powder of Ipecac and 
Opium. [Dover's Powder. ] 
(PUL/VIS IP-E-CAC-U-AN/HE ET 0! PI-I—ip-e-kak-i-iin’é), 

Pulvis Ipecacuanhe Compositus, U. 8.1870; Pulvis Ipecacuanhe Opiatus, s. Pulvis Doweri, 
P.G.; Poudre de Dower, /’r.; Dower’sches Pulver, G. 

“Tpecac, in No. 60 powder, ten parts [or sixty grains]; Powdered Opium, ten 
parts [or sixty grains]; Sugar of Milk, in No. 30 powder, eighty parts [or four 
hundred and eighty grains], To make one hundred parts [or six hundred grains]. 
Rub them together into a very fine powder.” U.S. 

“Take of Ipecacuanha, in powder, half an ounce [av.] ; Opium, in powder, half 
an ounce [av.]; Sulphate of Potash, in powder, four ounces [av.]. Mix them 
thoroughly, pass the powder through a fine sieve, and finally rub it lightly ina 
mortar. Keep it in a stoppered bottle.” Br. 

In the desire for change, this old and well-known preparation has not been spared 
in the last revision. The title which in 1870 was at last brought into conformity 
with that of the British Pharmacopceia has been changed back to the old 1850 
name. The altering of well-established officinal titles of such important prepara- 
tions as this is a practice which should be earnestly opposed. In the present 
instance there was no necessity for it, whilst the substitution of sugar of milk for 
the sulphate of potassium formerly used will have a still further unsettling tendency : 


—_ 
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the only reason that can be put forward for this latter change is that sugar of milk 
is more agreeable to the taste than sulphate of potassium, but it yet remains to 
’ be determined whether the effects of the two preparations are identical. 

The sulphate of potassium and the sugar of milk serve, by the hardness of their 
particles, to promote that minute division and consequent thorough intermixture 
of the opium and ipecacuanha upon which the peculiar virtues of the compound 
depend. They also serve to dilute the active ingredients, and thus allow of their 
division into minute doses adapted to the complaints of children. This composition, 
though called Dover’s powder, does not precisely correspond with that originally 
recommended by Dr. Dover, which was prepared as follows. Four ounces of nitrate 
of potassium and the same quantity of sulphate of potassium were mixed in a red- 
hot crucible, and afterwards very finely powdered; one ounce of opium, sliced, was 
then added, and ground to powder with the saline mixture; lastly, an ounce of 
ipecacuanha and an ounce of liquorice root, in powder, were mixed with the other 
ingredients. This process was adopted in a former French Codex, and has been re- 
tained with little change in the present. 

This powder is an admirable anodyne diaphoretic, applicable to all cases, not at- 
tended with much fever, cerebral disease, or sick stomach, in which there is an indi- 
cation for diaphoresis, especially in painful affections, or in those connected with 
unhealthy discharges. It is admirably adapted to the phlegmasiz, particularly rheu- 
matism and pneumonia, when complicated with a typhoid tendency, or after sufh- 
cient depletion. Under similar circumstances, it is useful in dysentery, diarrhoea, and 
the various hemorrhages, especially hemorrhage from the uterus. In bowel affections, 
and whenever the hepatic secretion is deranged, it is frequently combined with small 
doses of calomel. Ten grains of the powder contain one grain of opium. The dose 
is from five to fifteen grains (033-1 Gm.), given diffused in water, or mixed with 
syrup, or in the form of bolus, and repeated at intervals of four, six, or eight hours, 
when it is desirable to maintain a continued diaphoresis. Its action may be pro- 
moted by warm drinks, such as lemonade or balm tea. 


PULVIS JALAPZ COMPOSITUS. U.S., Br. Compound Powder 
of Jalap. 
(PUL'VIS JA-LA/P COM-POS'I-TUS.) 


“ Jalap, in No. 60 powder, thirty-five parts [or one hundred and sixty-eight 
grains]; Bitartrate of Potassium, in fine powder, sixty-five parts [or three hundred 
and twelve grains], To make one hundred parts [or four hundred and eighty grains}. 
Rub them together until they are thoroughly mixed.” U.S. 

“Take of Jalap, in powder, five ounces; Acid Tartrate of Potash nine ounces ; 
Ginger, in powder, one ounce. Mix them thoroughly, pass the powder through a 
fine sieve, and finally rub it lightly in a mortar.” Br. 

The bitartrate, by being rubbed with the jalap, is thought to favor its more 
minute division, while it increases its hydragogue effect. A combination of these 
two ingredients, though with a larger proportion of cream of tartar (see Jalapa), 
forms a good cathartic in dropsy, and in scrofulous diseases of the joints and glands. 
The dose of the powder is from thirty grains to a drachm (1-95-3:9 Gm.). 


PULVIS KINO COMPOSITUS. Br., Lond. Compound Powder of 


Kino. 
(PUL'VIS KINO COM-POs'I-TUS. ) 

Pulvis Kino cum Opio, Br. 1864; Powder of Kino and Opium. ; 

“Take of Kino, in powder, three ounces and three-quarters ; Opium, in powder, 
a quarter of an ounce ; Cinnamon Bark, in powder, one ounce. Mix them thor- 
oughly, pass the Powder through a fine sieve, and finally rub it lightly in a mortar. 
Keep it in a stoppered bottle.” Br. 

This is an anodyne astringent powder, useful in some forms of diarrhoea, but of 
which the composition would be better left to extemporaneous prescription, as the 
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proportion of the ingredients should vary with the circumstances. Twenty grains con- 
tain one grain of opium. The dose is from five grains to a scruple (0-33-13 Gm.). 


PULVIS MORPHINZ COMPOSITUS. U.S. Compound Powder 
of Morphine. [ Tully’s Powder. | 
(PUL/VIS MOR-PHI/NHZ COM-POs'I-TUS.) 

“Sulphate of Morphine, one part [or eight grains]; Camphor, twenty parts [or 
one hundred and sixty grains]; Glycyrrhiza, in No. 60 powder, twenty parts [or 
one hundred and sixty grains]; Precipitated Carbonate of Calcium, twenty parts 
[or one hundred and sixty grains]; Alcohol, a sufficient quantity. Rub the Cam- 
phor with a little Alcohol, and afterward with the Glycyrrhiza and Precipitated 
Carbonate of Calcium, until a uniform powder is produced. Then rub the Sul- 
phate of Morphine with this powder, gradually added, until the whole is thoroughly 
mixed.” U.S. 

This is a new officinal compound powder: it originated with Dr. Wm. Tully, of 
New Haven, Conn., who devised it as a substitute for Dover’s Powder. It is very 
necessary to comply strictly with the directions of Dr. Tully in its preparation, 7.e., 
to mix the ingredients thoroughly and then sift the powder, and it is to be regretted 
that this last direction was not included in the officinal formula. The diaphoretie 
action depends largely upon the intimate admixture of the ingredients. There is 
the one-sixtieth of a grain of sulphate of morphine in one grain of the powder. 
The dose is ten grains (0°65 Gm.), containing one-sixth of a grain (0°01 Gm.) of 
sulphate of morphine. 


PULVIS OPII COMPOSITUS. Br. Compound Powder of Opium. 
(PUL/VIS O/PI-I COM-POs'I-TUS.) 

“Take of Opium, in powder, one ounce and a half; Black Pepper, in powder, 
two ounces ; Ginger, in powder, five ounces; Caraway Fruit, in powder, sta ounces; 
Tragacanth, in powder, half an ounce. Mix them thoroughly, pass the powder 
through a fine sieve, and finally rub it lightly in a mortar. Keep it in a stoppered 
bottle.” Br. 

This seems to have been introduced in order to have at hand all the dry ingredients 
of the Confection of Opium. (See Confectio Opii, page 481.) 

Ten grains (0°65 Gm.) of the powder contain one grain (0-065 Gm.) of opium. 

Of. Prep. Confectio Opii, Br. 


PULVIS RHEI COMPOSITUS. U.S., Br. Compound Powder of 
Rhubarb. 
(PUL/VIS RHE/I COM-POs'I-TUS.) 


Pulvis Magnesiz cum Rheo, s. P. Infantum, s, P. Antacidus, P.G.; Poudre de Rhubarbe com- 
posée, Fr.; Kinderpulver, G. 


“ Rhubarb, in No. 60 powder, twenty-five parts [or one hundred and twenty 
grains]; Magnesia, sixty-five parts [or three hundred and twelve grains]; Ginger, 
in No. 60 powder, ten parts [or forty-eight grains], To make one hundred parts [or 
four hundred and eighty grains]. Rub them together until they are thoroughly 
mixed.” U.S. ; 

“Take of Rhubarb Root, in powder, two ounces; Light Magnesia, six ounces, 
Ginger, in powder, one ounce. Mix them thoroughly, and pass the powder through 
a fine sieve.” Br. 

This is a good laxative antacid, well adapted to bowel complaints, especially in 
children. The dose for an adult is from half a drachm to a drachm (1:95-3-9 Gm.) ; 
for a child two or three years old, from five to ten grains (0:33-0:65 Gm.), 


PULVIS SCAMMONII COMPOSITUS. Br. Compound Powder of 


Scammony. 
(PUL'VIS SCAM-MO'NI-I COM-Pis'I-TUS.) 
“Take of Scammony, in powder, four ounces; Jalap, in powder, three ounces; 
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Ginger, in powder, one ounce. Mix them thoroughly, pass the powder through a 
fine sieve, and finally rub it lightly in a mortar.” Br. 

This does not appear to us a very eligible preparation. Though the ginger may 
tend to correct the griping property of the purgative ingredients, the jalap too closely 
resembles the scammony in its operation to exert any important modifying influence 
upon it. The dose is from ten to twenty grains (0°65-1:3 Gm.). 


PULVIS TRAGACANTHZ COMPOSITUS. Br. Compound Powder 
of Tragacanth. 
(PUL/VIS TRAG-A-CAN'/THE COM-POs'I-TUS.) 


“Take of Tragacanth, in powder, Gum Acacia, in powder, Starch, of each, one 
ounce ; Refined Sugar, in powder, three ounces. Rub them well together.” Br. 

This is applicable to the general purposes of the demulcents, but is chiefly em- 
ployed in Great Britain as a vehicle for heavy insoluble powders. The dose is from 
thirty grains to a drachm (1°95-3-9 Gm.). 


PYRETHRUM. U.S. Pyrethrum. [Pellitory.] 
(PY-RE/THRUM.) 


«The root of Anacyclus Pyrethrum. De Candolle. (Nat. Ord. Composite.)’’ 
U.S. “The root of Anacyclus Pyrethrum. De Cand. Imported from the Levant.” 
Br. | 

Pyrethri Radix, Br.; Radix Pyrethri Romani; Pellitory of Spain; Pyréthre (salivaire), Fr.; 
Bertramwurzel, Rémische Bertramwurzel, G. ; Pietro, Jt. ; Pelitre, Sp. 

AnacycLus. Differing from Anthemis by its winged and obcordate achenia. 
LTindley. See Anthemis. 

Anacyclus Pyrethrum. De Cand. Prodrom. vi. 15.—Anthemis Pyrethrum. Willd. 
Sp. Plant. iii. 2184; B.d& T. 151. The root of this plant is perennial, and sends 
up numerous stems, usually trailing at the base, erect in their upper portion, eight 
or ten inches high, and terminated by one large flower. The leaves are doubly pin- 
nate, with narrow nearly linear segments of a pale green color. The florets of the 
disk are yellow; the rays white on their upper surface, and reddish or purple beneath 

and at their edges. 

The plant is a native of the Levant, Barbary, and the Mediterranean coast of Europe. 
The root-is the part used under the name of pellitory, or pellitory of Spain. Ac- 
cording to Hayne, the pellitory of the shops is derived from the Anacyclus offict- 
narum, a plant cultivated in Thuringia for medical purposes. This remark, however, 
can apply only to Germany. 

Properties. The dried root of A. Pyrethrum is about the size of the little finger, 
cylindrical, straight or but slightly curved, wrinkled longitudinally, of an ash-brown 
color externally, whitish within, hard and brittle, and sometimes furnished with a 
few radicles. It is destitute of odor, though, when fresh, of a disagreeable smell. 
Its taste is peculiar, slight at first, but afterwards acidulous, saline, and acrid, 
attended with a burning and tingling sensation over the whole mouth and throat, 
which continues for some time, and excites a copious flow of saliva. It is offici- 
nally described as “ from two to four inches (5 to 10 cm.) long, somewhat fusiform, 
nearly simple, about half an inch (12 mm.) thick, annulate above, wrinkled below, 
externally dark grayish brown; internally brownish white, fracture short ; the bark 
is rather thick, contains two circles of resin-cells, and surrounds the slender wood- 
bundles and medullary rays, the latter having about four circles of shining resin- 
cells ; it is inodorous, pungent, and very acrid.” U.S. Its analysis by Koene gives, 
in 100 parts, 0:59 of a brown, very acrid substance, of a resinous appearance, and 
insoluble in caustic potassa; 1-06 of a dark brown, very acrid, fixed oil, soluble in 
potassa ; 0:35 of a yellow acrid oil, also soluble in potassa; traces of tannin; 9-40 
parts of gum; inulin; 7-60 parts of sulphate and carbonate of potassium, chloride 
of potassium, phosphate and carbonate of calcium, alumina, silica, etc., and 19:80 
of lignin, besides loss. (See A. J. P., viii. 175.) 

Medical Properties and Uses. Pellitory is a powerful irritant, used almost 
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exclusively as a sialagogue in certain forms of headache, rheumatic and neuralgio 
affections of the face, toothache, ete., or as a local stimulant, in palsy of the tongue 
or throat, and in relaxation of theuvula. For these purposes it may be chewed, or 
employed as a gargle in decoction or vinous tincture. The dose as a masticatory is 
from thirty grains to a drachm (1-95-3-9 Gm.). Its action upon the general sys- 
tem has not been studied to any extent, but 50 minims of a tincture of it very 
nearly killed a child three anda half years old. The symptoms were those of gastro- 
enteritis, followed by convulsions. (London Practitioner, Aug. 1876.) Analcoholie 
extract is sometimes employed by dentists as a local application to carious teeth, 
with a view to a benumbing effect before plugging. 


Of. Prep. Tinctura Pyrethri, Br. 
PYROXYLINUM. U.8S., Br. Pyroxylin. [Soluble Gun Cotton. | 


(PY-ROX-Y-LI/NUM.) 

Pyroxylon, U. §. 1870; Gun Cotton; Fulmicoton soluble, Fr.; Collodiumwolle, @. 

“ Cotton, one part [or half an ounce av.]; Nitric Acid, ten parts [or five ounces 
av.]; Sulphuric Acid, twelve parts [or six ounces av.]; Alcohol, Stronger Ether, 
Water, each, a sufficient quantity. Mix the Acids gradually in a glass or porcelain 
vessel, and, when the temperature of the mixture has fallen to 32° C. (90° F.), add 
the Cotton. By means of a glass rod imbue it thoroughly with the Acids and allow 
it to macerate for ten hours, or, until a small sample of the Cotton, taken out, 
thoroughly washed with a large quantity of Water and subsequently with Alcohol 
and pressed, is found to be soluble, when shaken in a test-tube with a mixture of 
one volume [or one fluidrachm] of Alcohol and three volumes [or three fluidrachms] 
of Stronger Ether. Then remove the Cotton from the Acids, transfer it to a 
larger vessel and wash it, first with cold Water until the washings cease to have an 
acid taste, and afterward with boiling Water. Finally drain the Pyroxylin on filter- 
ing paper and dry it, in small, detached pellets, by means of a water-bath. Pyroxy- 
lin should be kept loosely packed, in well-closed vessels, containing not more than 
about 31 grammes (or about 480 grains), in a cool and dry place, remote from 
lights or fire.” U.S. 

“Take of Cotton one ounce [avoirdupois]; Sulphuric Acid, Nitric Acid, of 
each, five Auidounces [Imperial measure]. Mix the acids in a porcelain mortar, 
immerse the Cotton in the mixture, and stir it for three minutes with a glass rod, 
until it is thoroughly wetted by the Acids. Transfer the Cotton to a vessel con- 
taining water, stir it well with a glass rod, decant the liquid, pour more water 
upon the mass, agitate again, and repeat the affusion, agitation, and decantation, 
until the washings cease to give a precipitate with chloride of barium. Drain the 
product on filtering-paper, and dry in a water-bath,”’ Br. 

Gun cotton, discovered by Schonbein, of Basel, in Switzerland, is a name applied 
to several closely related yet distinct products. Thus, when nitric acid of moderate 
strength is taken alone and made to act in the cold on cotton, mono-nitro-cellulose, 
C,H,(NO,)O,, is the chief product ; if, however, a mixture of equal volumes of 
nitric acid (1°42 sp. gr.) and sulphuric acid (1°85 sp. gr.) is taken, the cotton is con- 
verted into dinitro-cellulose, C,H,(NO,),0, ; and if cellulose is acted on in the cold 
by a mixture of the strongest nitric acid (1:52 sp. gr.) and two or three times its 
bulk of concentrated sulphuric acid, trinitro-cellulose, C,H,(NO,),O,, is obtained. 

The second of these compounds, dinitro-cellulose, is the pyroxylin of the Pharma- 
copeia. It differs from the other two compounds by being soluble in a mixture of 
three parts of ether and one part of rectified spirit, forming when dissolved what is 
known as collodion. The third compound, when very thoroughly washed free from 
acid, is insoluble in water, alcohol, ether, and all mixtures of alcohol with ether. It 
constitutes the true explosive gun cotton, which, when compressed in cakes and fired 
by a fulminate, explodes with great violence. Other compounds intermediate be- 
tween some of these have been described by different chemists, but Abel, the chemist 
of the Woolwich Arsenal in England, has shown that they were imperfectly purified 
preparations. 

Properties. Gun cotton has the appearance of ordinary cotton, but is harsh to 
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the touch. When intended for solution it is best made by the joint action of sul. 
phuric and nitric acid, or, as originally proposed by Dr. Ellet, of South Carolina 
_ College, of nitre and sulphuric acid. Experience is said to have shown that the 
use of the acids as practised in the present officinal formula gives better results than 
the employment of nitre and sulphuric acid, which was directed in the U. S. Pharma. 
copeia of 1860. Care should be exercised not to let the mixture attain a tempera, 
ture much above 32° C. (90° F.). It is perfectly insoluble in water, and nearly so 
in strong alcchol, but dissolves in large quantity in acetic ether. M. Guichard 
proposes the use of chemically pure filtering-paper as yielding a superior product to 
cotton. He takes 1400 parts of sulphuric acid, sp. gr. 1:82 ; 700 parts of nitric acid, 
sp. gr. 1:37; 70 parts of the paper; puts the mixed acid in a vessel surrounded by 
cold water to keep down the temperature, drops the paper in leaf by leaf, allows to 
stand three hours, and then washes freely with water. (Journ. de Pharm., 4e sér., 
xii. 290.) According to Dr. J. H. Gladstone, of England, gun cotton is subject 
to spontaneous decomposition if kept for some time. The same fact was observed 
by Mr. James Beatson, of New York, and Prof. Procter, of Philadelphia. The 
specimen observed by Prof. Procter to undergo decomposition had not been well 
washed. The change is shown by the bottle, in which the gun cotton is kept, becoming 
full of nitrous acid vapor; and the substance is so far altered that it is no longer 
explosive or soluble in ether. M. Bouet states that the decomposition from exposure 
to light takes place sooner in gun cotton which has been prepared with nitre and 
sulphuric acid, than where the mixed acids have been used. He says that, with 
both, the sides and bottom of the bottle are nearly covered with crystals of oxalic 
acid. (See A. J. P., March, 1862, p. 187.) According to M. Béchamp, of Stras- 
burg, the product is soluble in ether, if the cotton be immersed in a mixture of nitric 
and sulphuric acid, while still hot from their reaction ; but not soluble, if the cotton 
be added to the mixture when cold. By treating gun cotton with ferrous chloride, 
M. Béchamp caused the disengagement of nitrous oxide gas, and gave the filaments 
a coating of oxide of iron, which was readily dissolved by hydrochloric acid. After 
this treatment the gun cotton was restored to its original state of cotton. (Chem. 
Gaz., Jan. 1, 1854, p. 11.) When kindled, gun cotton flashes off like gunpowder, 
burning without residue. Yet, according to M. Bleekrode, when wet with ether, 
or similar fluid, and touched with a light, the liquid will burn out of it without 
firing it. (Journ. de Pharm., 4e sér., xviii.) Its inflaming point is at 187-7° C. 
(370° F.). Dr. Marx makes it lower. It has been tried as a substitute for gun- 
powder in fire-arms, etc.; but it has not been found useful except for some special 
purposes. 

Off. Prep. Collodium; Collodium cum Cantharide, U. S.; Collodium flexile, U. S., 
Br.; Collodium Stypticum, U. S. 


QUASSIA. U.S. Quassia. 
(QUAS'SI-A—kwish-e-a.) 


“The wood of Picrsena excelsa, Lindley, Quassia excelsa, Swartz. (Nat. Ord. 
Simarubaceze.)” U.S. ‘The wood of Picreenaexcelsa. Lindley. From Jamaica,” Br. 

Quassie Lignum, Pr.; Quassia Wood; Bitter Wood; Bitter Ash; Quassie, Bois amer, Bois de 
Quassie, F’r.; Quassienholz, G.; Legno della Quassia, /t.; Leno de Quassia, Sp. 

Genus Quassia. Calya five-leaved. Petals five. Nectary five-leaved. Drupes 
five, distant, bivalve, one-seeded, inserted into a fleshy receptacle. Willd. 

Of the species included by Linnzus in this genus, some, as Yuassta amara, are 
hermaphrodite; others, as Q. excelsa and Q. Simaruba, are moneecious or polygamous. 
The latter have been associated by De Candolle in a distinct genus, named Sima- 
ruba, which has been again divided by Lindley into Simaruba with moneecious, 
and Picrzna with polygamous flowers. To the last-mentioned genus belongs the 
proper Quassia plant, the @. eacelsa of Linnzeus. 

The medicine was formerly obtained from Quassia amara; but more than twenty 
years since, Lamarck stated that, in consequence of the scarcity of this tree, Quassta 
excelsa had been resorted to as a substitute, and the Pharmacopeeias now acknowl- 
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edge only the latter plant. The genuine quassia plant, however, of Surinam is the 
Q. amara; and we shall, therefore, give a brief description of both species. 

Picrena excelsa., Lindley, Flor. Med. 208; B. & T.57.—Quassia excelsa, Willd. 
Sp. Plant. ii. 569. Simaruba excelsa. De Cand. Prodrom. i. 733; Hayne, Darstel. 
und Beschreib. etc. ix. 16. As its name imports, this is a lofty tree, sometimes at- 
taining not less than one hundred feet in height, with a straight, smooth, tapering 
trunk, which is often three feet in diameter near its base, and covered with a smooth, 
gray bark. The leaves are pinnate, with a naked petiole, and oblong pointed leaflets 
standing upon short footstalks, in opposite pairs, with a single leaflet at the end. 
The flowers are small, of a yellowish green color, and disposed in panicles. They 
are polygamous and pentandrous. The fruit is a small black drupe. This species 
inhabits Jamaica and the Caribbean islands, where it is called bitter ash. 

Quassia amara, Willd. Sp. Plant. ii.567; Woodv. Med. Bot. p. 574, t.204. The 
bitter quassia is a small branching tree or shrub, with alternate leaves, consisting of 
two pairs of opposite pinnee, with an odd one at the end. The leaflets are elliptical, 
pointed, sessile, smooth, of a deep green color on their upper surface, and paler on 
the under. The common footstalk is articulated, and edged on each side with a 
leafy membrane. The flowers, which are hermaphrodite and decandrous, are bright 
red, and terminate the branches in long racemes. The fruit is a two-celled capsule 
containing globular seeds. Quassia amara is a native of Surinam, and is said also to 
grow in some of the West India islands. Its root, bark, and wood were formerly 
officinal. They are excessively bitter, as in fact are all parts of the plant. It is 
uncertain whether any of the produce of this tree now reaches our markets. 

Quassia comes in cylindrical billets of various sizes, from an inch to near a foot 
in diameter, and several feet in length. These are frequently invested with a light- 
colored smoothish bark, brittle, and but slightly adherent, and possessing in at least 
an equal degree the virtues of the wood. ‘Their shape and structure clearly evince 
that they are derived from the branches or trunk and not from the root of the tree. 
In the shops they are usually in splinters, chips, or raspings. The wood is “ dense, 
tough, of medium hardness, porous, with a minute pith and narrow, medullary rays,” 
U. S., and intensely bitter. 

Properties. The wood is at first whitish, but becomes yellow by exposure, and 
sometimes has blackish spots or markings, due to the presence of the mycelium of a 
fungus. It is inodorous, and has a purely bitter taste, surpassed by that of few 
other substances in intensity and permanence. It imparts its active properties, with 
its bitterness and yellow color, to water and alcohol. Its virtues depend upon a 
peculiar bitter crystallizable principle, denominated guassin, which was first discoy- 
ered by Winckler, who assigned it the formula C,,H,,0,. This formula is, however, 
considered as doubtful at present. Quassin is white, opaque, unalterable in the air, 
inodorous, and of an intense bitterness, which in the solutions of this principle is 
almost insupportable. The bitterness is pure, and resembles that of the wood. When 
heated, quassin melts like a resin. It is but slightly soluble in water, 100 parts of 
which at 54° dissolve only 0-45, and that slowly. By the addition of salts, especially 
of those with which it is associated in quassia, its solubility is strikingly increased. 
It is also but slightly soluble in ether, but is very soluble in alcohol, more so in that 
liquid hot than cold, and the more so the purer it is. Quassin is perfectly neutral, 
though both alkalies and acids increase its solubility in water. It is precipitated by 
tannic acid from its aqueous solution, which is not disturbed by iodine, chlorine, 
corrosive sublimate, the salts of iron, sugar of lead, or even subacetate of lead. Gold- 
schmidt and Weidel (Jahresber., 1877, p. 931) could not get Wiggers’s quassin, but 
obtained a resin which when fused with caustic potash yielded acetic and protocate- 
chuic acids. Among the salts contained in quassia, Mr. George Whipple has detected 
a considerable proportion of sulphate of sodium. (P. J. Tr., xiii. 643.) 

Medical Properties and Uses. Quassia has in the highest degree all the prop- 
erties of the simple bitters. It is purely tonic, invigorating the digestive organs, 
with little excitement of the circulation or increase of animal heat. It has not been 
very long known as a medicine. About the middle of the last century, a negro of 
Surinam, named Quassi, acquired considerable reputation in the treatment of the 
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malignant fevers of that country, by a secret remedy, which he was induced to dis- 
close to Mr. Rolander, a Swede, for a valuable consideration. Specimens were taken 
. to Stockholm by this gentleman in the year 1756; and the medicine soon became 
popular in Europe. The name of the negro has been perpetuated in the generic title 
of the plant. But the quassia of Surinam is not now in use, having been super- 
seded by the product of Quassia excelsa, from the West Indies. This medicine is 
useful whenever a simple tonic impression is desirable. It is particularly adapted to 
dyspepsia, and to that debilitated state of the digestive organs which sometimes 
succeeds acute disease. It may also be given with advantage in the remission of 
certain fevers in which tonics are demanded. No one at present would expect from 
it any peculiar controlling influence over malignant fevers. It is said to be largely 
employed in England by the brewers, to impart bitterness to their liquors. 

It is administered in infusion, tincture, or extract, in doses respectively of half to 
one fluidounce (15 to 30 C.c.), half to one fluidrachm (1:9 to 3-75 C.c.), and 
half to one grain (0:03 to 0-065 Gm.). Some dyspeptic patients, who have 
become habituated to its bitterness, chew the wood occasionally with benefit. 

Of. Prep. Extractum Quassix, U. S., Br.; Extractum Quassize Fluidum, U. S.; 
Tinctura Quassiz, U.S. 


QUERCUS ALBA. U.S. White Oak. 
(QUER/CUS AL'BA.) 


“The bark of Quercus alba. Linné. (Nat. Ord. Cupulifere.)” U.S. 


QUERCUS CORTEX. Oak Bark. 
(QUER/CUS COR/TEX.) 

“The dried bark of the small branches and young stems of Quercus pedunculata 
(Willd.) ; collected in spring, from trees growing in Britain.” Br. 

Kcorce de Chéne, F'r.; Eichenrinde, G.; Corteccia della Quercia, /t.; Corteza de Roble, Sp. 

Gen. Ch. MALE. Calyx commonly five-cleft. Corolla none. Stamens five to ten. 
Fremate. Calyx one-leafed, entire, rough. Corolla none. Styles two to five. Nut 
coriaceous, surrounded at the base by the persistent calyx. Willd. 

This genus comprises not less than eighty species, of which between thirty and forty 
are within the limits of the United States. Many of these are applied to important 
practical purposes. In the Northern hemisphere, the oak is the most valuable, as it 
is the most widely diffused, of all forest trees. Notwithstanding the great number 
of species, few, comparatively, have found a place in the officinal catalogues. @. robur, 
or common Huropean oak, was formerly recognized by the British Colleges; but at 
present only Q. pedunculata, or European white oak, is admitted in the Br, Pharma- 
copeia. As these do not grow in the United States, and their products are not im- 
ported, it is unnecessary to treat of them particularly in this work. According to 
Michaux, they grow in the same countries, frequently together, constituting the 
greater part of the forests of Europe, and spreading over almost the whole northern 
section of Asia, and the northern coast of Africa. @Q. pedunculata is the common 
British oak, celebrated as well for its majestic growth, and the venerable age which 
it attains, as for the strength and durability of its timber. Our own Pharmacopoeia 
recognizes only Q. alba, or white oak. Q. tinctoria, or black oak, which was formerly 
officinal, and various other species, afford actively astringent barks. Such are Q. 
falcata, or Spanish oak, Q. prinus, or white chestnut oak, and Q. montana, or rock 
chestnut oak. The following remarks in relation to white-oak bark will apply also 
to that of the three last-mentioned species. The bark of Q. tinctoria is somewhat 
peculiar. 

1. Quereus alba. Willd. Sp. Plant. iv.448; Michaux, N. Am. Sylv.i.17; B. & T. 
250. Of all the American species, the white oak approaches nearest, in the char- 
acter of its foliage, and the properties of its wood and bark, to Q. pedunculata of 
Great Britain. When allowed to expand freely in the open field, it divides at a 
short distance from the ground into numerous widely spreading branches, and attains 
under favorable circumstances a magnificent size. Its trunk and large branches are 
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covered with a whitish bark, which serves to distinguish it from most of the other 
species. The leaves are regularly and obliquely divided into oblong, obtuse, entire 
lobes, which are often narrowed at their base. When full grown, they are smooth 
and light green on their upper surface, and glaucous beneath. Some of the dried 
leaves remain on the tree during the whole winter. ‘The acorns are large, ovate, 
contained in rough, shallow, grayish cups, and supported singly or in pairs upon 
peduncles nearly an inch in length. 

The white oak abounds in the Middle States, and extends also through the whole 
Union, though comparatively rare in the northern, southern, and western sections. 
It is the most highly valued for its timber of all the American oaks, except the live 
oak (@. virens), which is preferred in ship-building. The bark is sometimes used 
for tanning, but that of the red and Spanish oaks is preferred. All parts of the 
tree, with the exception of the epidermis, are more or less astringent, but this 
property predominates in the fruit and bark. 

White-oak bark, deprived of its epidermis, is of a light brown color, of a coarse, 
fibrous texture, and not easily pulverized. It is officinally described as “in nearly 
flat pieces, deprived of the corky layer, about a quarter of an inch (6 mm.) 
thick, pale brown; inner surface with short, sharp, longitudinal ridges; tough; of 
a coarse, fibrous fracture, a faint, tan-like odor, and a strongly astringent taste. As 
met with in the shops it is usually in an irregularly coarse, fibrous powder, which does 
not tinge the saliva yellow.” U.S. Water and alcohol extract its active properties. 
The chief soluble ingredients are tannin, gallic acid, and extractive matter. It is 
upon the tannin that its medical virtues, as well as its use in the preparation of 
leather, chiefly depend. The proportion of this ingredient varies with the size and 
age of the tree, the part from which the bark is derived, and even the season when 
it is gathered. It is most abundant in the young bark; and the English oak is said. 
to yield four times as much in spring as in winter. Sir H. Davy found the inner 
bark most abundant in tannin, the middle portion or cellular integument much less 
so, and the epidermis almost wholly destitute as well of this principle as of ex- 
tractive. 

Gerber discovered, in European oak bark, a peculiar bitter principle upon which 
he conferred the name of quercin. It is obtained by boiling the bark with water 
acidulated with one hundredth of sulphuric acid, adding first milk of lime until the 
sulphuric acid is removed, and then a solution of carbonate of potassium so long as 
a white precipitate is produced, filtering the liquor, evaporating to the consistence of 
a thin extract, adding alcohol, and finally evaporating the spirituous solution down 
to a small volume, and allowing it to rest for some days. Yellow crystals form, 
which may be obtained colorless by repeated crystallizations. Quercin is a neutral 
principle, in small, white crystals, inodorous, very bitter, readily soluble in water, 
less so in alcohol containing water, and insoluble in absolute alcohol, ether, and oil 
of turpentine. (Arch. der Pharm., xxxiv. 167.) | 

2. Quercus tinctoria, or black oak, is one of our largest trees, frequently attain- 
ing the height of eighty or ninety feet. Its trunk is covered with a deeply fur- 
rowed bark, of a black or dark brown color. The leaves are ovate-oblong, pubescent, 
slightly sinuated with oblong, obtuse, mucronate lobes. The fructification is biennial. 
The acorn is globose, flattened at top, and placed in a saucer-shaped cup. 

Black-oak bark has a more bitter taste than that of the other species, and may 
be distinguished also by staining the saliva yellow when it is chewed. Its cellular 
integument contains a coloring principle, capable of being extracted by boiling water, 
to which it imparts a brownish yellow color, which is deepened by alkalies and ren- 
dered brighter by acids. Under the name of quercitron, large quantities of this 
bark, deprived of its epidermis and reduced to coarse powder, are sent from the 
United States to Europe, where it is used for dyeing wool and silk of a yellow color. 
The coloring principle is called quercitrin, and the formula C,,H,,O,, is given to it. 
It was discovered by M. Chevreul; and its properties have been investigated by 
MM. Bolley and Rigaud. These chemists obtained it by forming a tincture of the 
bark with alcohol of the sp. gr. 0°849, freeing this from tannin and a brown sub- 
stance by gelatin, distilling off the alcohol, and replacing it as it was evaporated by 
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water. The quercitrin was deposited, and afterwards purified by repeated solution 
in alcohol, and separation by water as before. Thus procured, it is yellow, slightly 
- bitter, inodorous, in microscopic crystals of the right-rhombic system, soluble in 425 
parts of boiling water (Rigaud), almost insoluble in cold water, sparingly soluble 
in ether, and freely soluble in alcohol and alkaline solutions.* According to Rigaud, 
quercitrin is a glucoside, being resolvable inte isodulcite, C,H,,0,, and a neutral 
substance which he calls quercetin, C,,H,,0,.. (Journ. de Pharm., Janv. 1860, p. 
76.) Besides this principle, the bark contains much tannin of a special variety 
called guercitannic acid, C,,H,,O,. This, when treated with dilute acids, yields 
glucose and a red coloring matter, C,,H,,0,,; but it is less used in tanning than the 
other barks, in consequence of the color which it imparts to the leather, and it was 
very properly dropped from the U. 8. P. on account of its decoction staining so 
decidedly when used. 

Medical Properties and Uses. Oak bark is astringent and somewhat tonic; 
but it is not employed as an internal remedy. On account of its cheapness it is much 
used externally. The decoction may be advantageously used as a bath, particularly 
for children, when a combined tonic and astringent effect is desirable, and the 
stomach is not disposed to receive medicines kindly. It has been employed in this 
way in marasmus, scrofula, intermittent fevers, chronic diarrhoea, and cholera in- 
fantum. As an injection in leucorrhcea, a wash in prolapsus ani and hemorrhoidal 
affections, and as a gargle in slight inflammation of the fauces, attended with pro- 
lapsed uvula, the decoction is often useful. It has also been recommended as an 
injection into dropsical cysts. Reduced to powder and made into a poultice, the 
bark was recommended by the late Prof. Barton as an excellent application in ex- 
ternal gangrene and mortification; and the infusion obtained from tanners’ vats has 
been used beneficially as a wash for flabby, ill-conditioned ulcers. 


Off. Prep. Decoctum Querciis, Br. 
QUILLAIA. U.S. Quillaia. [Soap Bark.] 


(QUIL-LA/IA—kwil-la’ya. ) 


“The bark of Quillaia Saponaria. Molina. (Nat. Ord. Rosaceze, Rose.) U.S. 

Ecorce de Quillaya, F7.; Seifenrinde, G.; Quillay, Chilian. 

Gen. Ch. Calyx lobes valvate, abracteolate. Disk thick, five-lobed, the lobes 
adnate with the apex of the staminiferous calyx lobes. ollicles patent, many- 
seeded. Leaves entire. Bentham & Hooker. 

The name of this genus is said to be derived from the popular name of the tree 
Quillay, which in turn comes from the Chilian word quillean, to wash. 

Quillaya Saponaria, Molina. This is a tree of moderate size, with alternate 
oval or oblong leaves, with entire or slightly denticulate margins. Male and female 
flowers grow on the same branch, are axillary, pedunculate, and without corolla. 
The calyx of the female flower persists in fruit, and has its limb deeply divided into 
five oval, acute segments. The bark is thick, the wood very hard. 

Properties. Soap bark is officinally described as in “flat, large pieces, about 
one-fifth of an inch (5 mm.) thick; outer surface brownish white, often with small 


* Quercitrin has been found also in various other plants; as in the leaves of Ruta graveolens, 
and the flower-buds of Capparis spinosa, Sophora Japonica, and Afseulus Hippocastanum, or horse- 
chestnut. (Chem. Gaz., May 2, 1859, p. 161.) As this principle is capable of assuming various 
colors under various chemical influences, the idea has been advanced that it might be the coloring 
principle of flowers. (A. J. P., 1860, 222.) ; ; 

Acorns, besides the bitter and astringent principles of the bark, contain a peculiar saccharine 
matter (quercite), which is insusceptible of the vinous fermentation. (Journ, de Pharm., 3e sér., 
xx. 335.) They are sometimes used as a tonic or astringent; and a decoction made from roasted 
acorns has been long employed in Germany as a remedy in scrofula. Before roasting they should 
be deprived of their shells; and the cotyledons, according to Dausse, should lose, during the pro- 
cess, 140 parts of their weight out of 500. (Pharm. Centralb., Oct. 9, 1850, p. 687.) From half 
an ounce to an ounce may be prepared and taken like coffee at breakfast. ( Richter.) 

+ This tree was first described by the famous Abbé Giovanni Ignazio Molina in the Saggio sulla 
Storia naturale dell’ Chili, published at Bologna, in 1782; second edition, 1810. (Translated into 
German, I. D. Brandis, Leipsic, 1786; into French, M. Gruvel, Paris, 1789; into English, Lon- 
don, 1809; also, Middletown, Conn., 1880.) It is first noticed by systematic writers in the second 
(Gmelin’s) edition of the System. Nat., tome ii. p. 767. 
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patches of brown cork attached, otherwise smooth; inner surface whitish, smooth ; 
fracture splintery, checkered with pale brownish bast-fibres imbedded in white tissue ; 
inodorous, very acrid and sternutatory.” U.S. When bruised and macerated in 
water, it imparts to that liquid the property of frothing like soap, when agitated. 
This has been found by MM. Fleury, Jr., and Boutron Chalard to be owing to the 
existence of saponin in the bark, the same principle as that which gives a similar 
property to Saponaria officinalis. (See Part II.) The bark contains neither tannic 
acid nor any bitter principle. 

Medical Properties. Saponin, the active principle of soap bark, is a pow- 
erful poison, but the bark has no application in practical medicine. Its infusion is 
much used in the arts as a detergent for washing silks, cloths, ete., but we know of 
po sufficient reason for its introduction into the Pharmacopoeia. Its powder, snuffed 
into the nostrils, provokes free secretion and sneezing, and might be used as a ster- 


nutatory. 


QUINIDINZ SULPHAS. U.S. Sulphate of Quinidine. 
(QUIN-I-DI/NH SUL/PHAS.) 

(Coo Hos No O2)2 He SOx. 2H2 O35 782. (Coo Hiz NOz)2, HO SO3. 2HO; 391. 

“The neutral sulphate of an alkaloid prepared from different species of Cinchona, 
chiefly Cinchona pitayensis. Weddell. (Nué. Ord. Rubiaceze, Cinchonex.)” U. S. 

This is a new officinal salt. The alkaloid which forms the base is quinidine, 
which is isomeric with quinine, having the composition C,H,,N,O,. Quinidine 
was discovered in 1833 by MM. O. Henry and Delondre, but they afterwards con- 
cluded that it was the hydrate of quinine, as it had the same composition as quinine. 
Winckler, in 1844, announced anew the existence of the same alkaloid, which he 
considered distinct, and named it “ chinidine ;” this substance was not pure, and 
Pasteur, in 1853, proved that it really consisted of two alkaloids, one of which he 
called cinchonidine, and the other quinidine. This view is now generally accepted, 
although Hesse insists on calling quinidine “ conchinine;” but the latter name is 
only used to a limited extent in Germany, and scarcely at all elsewhere. 

Quinidine crystallizes in rhombic prisms, which contain two molecules of water. 
It effloresces on exposure to the air. It is sublimable by heat without change, and 
is condensed in a crystalline form. It resembles quinine not only in composition, 
but also in its chemical relations with chlorine and ammonia, being rendered green 
by the successive action of those agents. According to Dr. Herapath, it resembles 
it also in causing a fluorescent appearance when dissolved in water, which is not 
the case with either cinchonine or cinchonidine, or is so, at least, in a much less 
degree. It differs, however, in its greater facility of crystallization, in its much less 
solubility in ether, and in its influence on polarized light, quinidine producing de- 
viation to the right, and quinine to the left. De Vrij, of Rotterdam, states, as the 
result of his observation, that quinidine forms a salt of very difficult solubility with 
hydriodic acid, and that, consequently, when a solution of iodide of potassium is added 
to a solution of sulphate of quinidine a white precipitate takes place. By this test 
quinidine may be distinguished from the other cinchona alkaloids, and detected when 
mixed with them in solution ; no other yielding a precipitate with iodide of potassium. 
(See A. J. P., xxix. 233.) Dr. Herapath proposes another test to distinguish this 
alkaloid from quinine. If to a solution of sulphate of quinine in acetic acid tincture 
of iodine be added, and the mixture heated and then allowed to cool, a beautiful 
emerald-green compound is formed ; while sulphate of quinidine treated in the same 
way yields a brown precipitate. When the mixture of this alkaloid with cinchoni- 
dine is exposed to hot air, the crystals of quinidine effloresce, and may be distin- 
guished from the others by their opaque whiteness. 

Commercial quinidine, consisting generally of quinidine with a much larger pro- 
portion of cinchonidine, and sometimes, there is reason to believe, exclusively, or 
nearly so, of the latter alkaloid, was carefully examined by H. G. Leers. It readily 
crystallizes from its alcoholic solution, by spontaneous evaporation in hard, shining, 
colorless crystals, which are easily pulverized, and yield a snow-white powder. 
They melt without decomposition or loss of water at 175° C. (347° F.), and on cool- 
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ing concrete into a grayish white crystalline mass. Ata higher heat they take fire, 
and burn with an odor resembling that of volatile oil of bitter almond. ‘Their taste 
is bitter, but less intensely so than that of quinine. Quinidine is soluble, according 
to Leers, in 2580 parts of water at 16°6° C. (62° F.), and in 1858 parts at 100° 
©. (212° F.), in 143 (169, Winckler) of ether and 12 of alcohol of 0:835, both at 
16-6° C. (62° F.); but the solubilities of commercial quinidine vary more or less 
according to the relative quantities of quinidine proper and cinchonidine con- 
tained in it. With the acids it forms salts, most of which are beautifully crys- 
tallizable, and much more soluble than those of quinine. There are, as of quinine 
and cinchonine, two sets of the salts of quinidine, which may be considered either 
as neutral and acid, or as basic and neutral. It differs from quinine by its much 
slighter solubility in ether. From the aqueous solution of its salts, the alkalies, 
their carbonates, and bicarbonates throw down pulverulent precipitates not soluble 
in an excess of the precipitant. With phosphate of sodium, nitrate of silver, and 
mercuric chloride it forms white, with terchloride of gold light yellow, and with 
platinic chloride orange yellow precipitates. It may be obtained by first precipi- 
tating it from the solution of one of its salts by an alkali, and then repeatedly 
dissolving in alcohol and crystallizing, until it is entirely freed from a greenish 
yellow resinous substance which is apt to attend it. From quinine it may be sepa- 
rated by repeated washing with ether, until the ethereal solution no longer affords 
evidence of the presence of quinine by the test of chlorine water and ammonia. 

Properties. Sulphate of quinidine is, according to one view, neutral, consisting 
of one mol. each of quinidine, sulphuric acid, and water; according to another, 
basic, containing two mols. of base, one of acid, and one of water, and therefore a 
disulphate. It is obtained from the quinidine barks by the same process as that by 
which sulphate of quinine is procured from the quinine-yielding barks. When 
the two alkaloids are contained in the same bark, the sulphate of quinidine (com- 
mercial) remains in the mother-waters in consequence of its greater solubility. 
By the addition to its solution of a quantity of sulphuric acid equal to that which 
it contains, it is converted into the bisulphate (sulphate on the basic view) crystal- 
lizable in fine acicular crystals like asbestos. It is officinally described as in ‘“ white, 
silky needles, permanent in the air, odorless, having a very bitter taste, and a neutral 
or faintly alkaline reaction. Soluble in 100 parts of water, and in 8 parts of alco- 
hol at 15° C. (59° F.); in 7 parts of boiling water, and very soluble in boiling 
alcohol; also in acidulated water, and in 20 parts of chloroform, but almost insolu- 
ble in ether. It parts with its water of erystallization (4°3 per cent. of its weight) 
at 120° C. (248° F.). On ignition, the salt burns slowly without leaving a residue. 
The aqueous solution, when acidulated with sulphuric acid, has a decided, blue 
fluorescence. When treated, first, with fresh chlorine water, and then with a slight 
excess of water of ammonia, the salt produces an emerald-green color. If a little 
water of ammonia be added to a solution of the salt, a white precipitate (Quinidine) 
is produced, which requires a considerable excess of water of ammonia, or about 30 
times its weight of ether to dissolve it. Test-solution of chloride of barium added 
to an aqueous solution of the salt, throws down a white precipitate insoluble in 
hydrochloric acid. The salt should not be colored or not more than very slightly 
colored by undiluted sulphuric acid (abs. of foreign organic matters), nor be red- 
dened by nitric acid (difference from morphine). If 0:5 Gm., each, of Sulphate of 
Quinidine and of iodide of potassium (not alkaline to test-paper), be agitated with 
10 C.c. of water at about 60° C. (140° F.), the mixture then macerated at 15° C. 
(59° F.) for half an hour, with frequent stirring, and filtered,—the addition, to the 
filtrate, of a drop or two of water of ammonia should not cause more than a slight 
turbidity (abs. of more than small proportions of cinchonine, cinchonidine or qui- 
nine).” U.S. ‘hie 

Medical Properties. The action of the sulphate of quinidine upon the system 
appears to be identical with that of quinine, except in being less powerful. It has 
been asserted to produce less cerebral and stomachie disturbance, but this statement 
is probably incorrect for equivalent doses. The exact relation of it in strength to 
quinine is not thoroughly determined, but the proportion seems to be very nearly 
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that of 2 to 3. In malarial diseases from twenty to sixty grains (1:3 to 3°9 Gm.) 
may be given in divided doses during the intermission. 


QUININA. U.S. Quinine. 
(QUI-NI/NA.) 
Co Has Nz O2. 3H2 O (crystallized) 5 378. Coo Hiz NOo, 3HO; 189, 


“ An alkaloid prepared from different species of Cinchona.” U.S. 

This alkaloid is prepared by adding to the solution of the sulphate a quantity of 
water of ammonia or solution of soda just sufficient to precipitate the alkaloid. 

Properties. Quinine is whitish, rather flocculent, and not crystalline; but it 
may with care be crystallized from its alcoholic solution in silky needles; and Liebig 
obtained it from a somewhat ammoniacal watery solution in the same form. It is 
inodorous and very bitter. The crystals obtained from alcoholic solution have the 
composition C,,H,,N,O, + 3H,O, and fuse at 57° C. (134-6° F.). They may be 
deprived of water by warming or exposure over oil of vitriol, and they then fuse at 
177° C. (350°6° F.). By carefully regulated heat, it may be sublimed unchanged, 
assuming a crystalline form. (Waddington, P. J. Zr., March, 1868, p. 413.) Ac- 
cording to Hesse, anhydrous crystalline quinine is soluble in 1960 parts of water at 
15° C. (59° F.), and the trihydrate in 1670 parts. It is soluble in about 900 parts 
of boiling water, in about 6 parts of cold, and 2 parts of boiling alcohol, very soiuble 
in ether, chloroform, benzol, benzin, bisulphide of carbon, fixed and volatile oils, 
and in about 200 parts of glycerin. The alcoholic solution is intensely bitter, 
Quinine is unalterable in the air. It forms salts with the acids which readily erys- 
tallize. The tannate, tartrate, and oxalate are said to be insoluble or nearly so, but 
are dissolved by an excess of acid. The acetate, according to Prof. J. M. Maisch, 
is so slightly soluble that it is precipitated from a solution of the sulphate by the 
acetates of magnesium and the alkalies. (A. J. P., xxx. 336.) When recently pre- 
cipitated quinine, diffused in water, is exposed to the action of a stream of carbonic 
acid gas, the quinine is dissolved; and, if the solution be exposed, acicular crystals 
of carbonate of quinine are deposited, which effloresce in the air, are soluble in alco- 
hol, but insoluble in ether, have an alkaline reaction, and effervesce with acids. After 
the deposition of the crystals has ceased, the solution yields quinine on evaporation. 
(Langlois, Comptes-Rendus, Nov. 7, 1853, p. 727.) Freshly precipitated quinine 
is scarcely soluble to an appreciable extent in an excess of potassa, but is more readily 
dissolved by ammonia. (Wadgymar, A. J. P., Sept. 1866, p. 451.) Prof. Fliickiger 
(1878) noticed that solutions of quinine exposed to sunlight rapidly turned brownish 
yellow, and subsequently deposited a flocculent precipitate, which he proved to be 
neither quinine nor quinicine, but an entirely different substance. It lost the alka- 
loidal character, yet possessed the same chemical composition as quinine. He named 
it Quiniretin. (P. J. Tr., May, 1878.) 

Quinine and its salts may be distinguished from all other alkaloids and their 
salts, excepting only quinidine and quinicine, by the beautiful emerald-green color . 
(thallecoquin) which results, when their solution is treated first with solution of 
chlorine and then with ammonia, and which changes to a white or violet upon 
saturation with a dilute acid. The statement which has been frequently made that 
the chlorine water must be fresh, was disproved by C. F. Zeller. (See A. J. P., 1880, 
p. 385.) The least quantity of quinine may be detected by powdering the sub- 
stance supposed to contain it, then shaking it with ether, and adding successively 
the tests just mentioned. Its salts are precipitated by mercuric and platinic chlo- 
rides, and of a buff color by auric chloride. 

Quinine in solution turns the plane of polarization to the left, to varying degrees, 
however, according to the concentration, the solvent used, etc. Acids increase the 
amount of deviation. 

In relation to the property, possessed by quinine, of imparting fluorescence to its 
watery solution, which is possessed also, though in less degree, by other cinchona 
alkaloids, and other properties common to both quinine and its sulphate, there will 
be occasion to speak under sulphate of quinine; a singular discovery was made 
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by Dr. Bence Jones, of London, of a substance normally present in the animal 
system having analogous properties, and named by him “ animal quinotdine.” 

Quinine is officinally described as “ a white, flaky, amorphous or minutely crys- 
talline powder, permanent in the air, odorless, having a very bitter taste, and an 
alkaline reaction. Soluble in about 1600 parts of water, and in 6 parts of alcohol 
at 15° ©. (59° F.) ; in 700 parts of boiling water, in 2 parts of boiling alcohol, in 
about 25 parts of ether, in about 5 parts of chloroform, in about 200 parts of gly- 
cerin, and also soluble in benzin, benzol, water of ammonia, or in diluted acids, which 
latter it neutralizes. When heated to 57° C. (135° F.), it melts, and, at the tempera- 
ture of the water-bath, loses about 9 per cent. (about 2 molecules) of its water of crys- 
tallization, the remainder being expelled at 125°C, (257° F.). On ignition, the 
alkaloid burns slowly without leavingaresidue. The solution of Quinine in diluted 
sulphuric acid has a vivid, blue fluorescence. Treated, first, with fresh chlorine water, 
and then with a slight excess of water of ammonia, Quinine produces an emerald-green 
color. Quinine should afford no color, or none darker than a pale yellow, with undi- 
luted sulphuric acid (abs. of foreign organic matters), nor should it be reddened by 
nitric acid (difference from morphine). If 1 Gm. of Quinine be mixed, in a mortar, 
with 0-5 Gm. of sulphate of ammonium and 5 C.c. of distilled water, the mixture 
thoroughly dried on the water-bath, the residue (which should be neutral to test- 
paper) agitated with 10 C.c. of distilled water, this mixture macerated at 15° C. 
(59° ¥.) for half an hour, then filtered through a small filter, 5 C.c. of the filtrate 
taken in a test-tube, and 7 C.c. of water of ammonia (sp. gr. 0°960) then added,— 
on closing the test-tube with the finger and gently turning it until the ammonia is 
fully intermixed, a clear liquid should be obtained. Ifthe temperature of macera- 
tion has been 16° C. (60°8° F.), 7:5 C.c. of the water of ammonia may be added ; 
if 17° C. (62°6° F.), 8 C.c. may be added. In each instance a clear liquid indicates 
the absence of more than about 1 per cent. of cinchonidine and quinidine, and of 
more than traces of cinchonine.” U.S. 

Quinicine (quinicia). When quinine and cinchonine, or quinidine and cinchoni- 
dine, or their salts, are exposed to heat, they are changed into other but isomeric 
alkaloids; quinine and quinidine into quinicine, isomeric with themselves; and 
cinchonine and cinchonidine into cinchonicine, isomeric with its own antecedents. 
These new alkaloids are, therefore, products rather than educts, and generally result, 
in greater or less proportion, from the processes employed in extracting the other 
alkaloids from bark; though it is not impossible that they may pre-exist in bark to 
a certain extent, being formed by a natural process, from the same original alkaloids, 
either in the living tree, or in the barks while drying, after separation from the tree. 

Quinicine is almost insoluble in water, but very soluble in alcohol, and differs 
from quinine in causing deviation of the plane of polarization to the right instead 
of to the left (Regnault), and in being apparently uncrystallizable. 

Cinchonicine is also insoluble in water and soluble in alcohol. It agrees with 
cinchonine, from which it is derived, in producing deviation of the plane of polar- 
ization to the right; but differs from cinchonidine in this respect, and differs from 
both of these alkaloids in being amorphous or uncrystallizable. 

The most important artificial salt of quinine is the sulphate, the process for pro- 
curing which, as well as its properties, will be hereafter described. The bisu/phate, 
hydrobromate, hydrochlorate, and valerianate have been introduced into the U.S. 
Pharmacopeia, and the citrate of iron and quinine both into this and the British, 
which give processes for its preparation. The phosphate, acetate, citrate, lactate, 
camphorate, ferrocyanate, tannate, arsenite, antimoniate, urate, hypophosphite, and 
chlorate, hydrochlorate with urea, citro-thymate, sulphovinate, salicylate, sulphosali- 
cylate, and meconate, have also been employed or recommended ; but none of them 
has yet gained admittance into the Pharmacopeeias, and none probably is superior 
to the officinal sulphate. The first four may be prepared by saturating a solution of 
the acids respectively with quinine, and evaporating the solutions. The camphorate 
is recommended as a substitute for the valerianate. (A.J. P., July, 1865, p. 254.) 
The ferrocyanate is directed to be made by boiling together four parts of sulphate 
of quinine and one of ferrocyanide of potassium, both in concentrated solutions, 
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pouring off the liquor from a greenish yellow substance of an oily consistence which 
is precipitated, washing the latter with distilled water, then dissolving it in strong 
alcohol at 37:7° C. (100° F.), filtering immediately, and afterwards evaporating the 
solution. M. Pelouze believes this preparation to be pure quinine, mixed with a 
little Prussian blue. (Archives Gén., 3e sér., xv. 236.) The tannate may be pre- 
pared by precipitating one part of sulphate of quinine, dissolved in 30 parts of 
water acidulated with a few drops of sulphuric acid, with a solution of three parts 
of tannic acid dissolved in 30 parts of cold water, and then washing and drying the 
precipitate. It has the advantage of possessing little taste, but doubts have been 
repeatedly expressed about its efficiency. At best it is a feeble preparation, not 
containing more than 32 per cent. of quinine. Hither of these salts may be given 
in the same dose as the sulphate. Arsenite of quinine has been recommended by 
Dr. Ringdon, especially in chronic cutaneous affections. Adler prepares it by dis- 
solving arsenious acid in water, with enough alkali to make the solution neutral, 
adding about five times its weight of nitrate of silver, washing the precipitated arse- 
nite of silver, drying, and mixing with three times its weight of hydrochlorate of 
quinine, digesting the mixture for a day with 70 per cent. alcohol, filtering, and 
allowing the filtrate to evaporate spontaneously. The salt is crystalline, soluble in 
alcohol, chloroform, and ether, but sparingly so in water. The dose is one-third of a 
grain (0°02 Gm.), given at first twice a day, and afterwards three or four times a 
day. Antimoniate of quinine has been recommended by Dr. La Camera, of Naples, as 
a febrifuge, being especially applicable to cases of doubtful periodicity. It unites, he 
thinks, the evacuant properties of the antimonials with the antiperiodic property 
of quinine. The dose is two or three grains (0:13 to 0-20 Gm.), four times a day. 
(Journ. de Pharm., 3e sér., xxv. 471.) The wrate of quinine is thought by Dr. 
Pérayre, of Bordeaux, to be peculiarly efficacious in obstinate intermittents. It is 
prepared by boiling 10 parts of crude quinine in water, adding gradually 20 parts 
of crystallized uric acid, and, after sufficient ebullition, filtering and evaporating. A 
yellow salt is obtained, sometimes amorphous, more frequently crystalline, soluble in 
hot and less so in cold water, and, according to the author, capable of curing inter- 
mittent fever in smaller doses than the sulphate, with less cerebral disturbance, 
less bitterness, and easier tolerance by the stomach. (Journ. de Pharm., 3e sér., 
xxxvil. 139.) The hypophosphite of quinine may be prepared by dissolving 3 parts 
of hypophosphite of calcium in 60 parts of distilled water, and adding the filtered 
solution to a solution of 13 parts of sulphate of quinine in 200 parts of alcohol, 
allowing the mixture to stand two hours, and filtering, distilling off the alcohol 
and evaporating the solution and setting aside to crystallize. The salt is soluble in 
25 parts of cold, 1:5 parts of boiling water, and in 10 parts of alcohol. 

The hydrochlorate of quinine and urea,“ chininum bimuriaticum carbamidatum,” 
discovered by Kutais (1878), is best prepared by Rice’s process. 79 parts of hydro- 
chlorate of quinine are dissolved in 70 parts of hydrochloric acid (sp. gr. 1:050), the 
solution filtered, 12 parts of urea added, and the whole warmed until the liquid is 
clear. It is then set aside that crystals may form. These are soluble in an equal 
weight of water, and also in strong alcohol. ‘This salt has been recommended 
especially for hypodermic uses. 

The cttrothymate of quinine is prepared by Pavesi by heating in a flask on a 
water-bath 4 parts of quinine and 6 parts of oil of thyme, with enough alcohol to 
dissolve both. After standing 12 hours, 2 parts of powdered citric acid are added, 
the whole heated, filtered, evaporated to a syrup, and allowed to crystallize.* 


* Extemporaneous Preparation of Various Quinine Salts. Carbolate of Quinine. Quinine, pure, 
10 parts; carbolic acid, 5 parts. 

Citrate of Quinine. Quinine, pure, 15 parts; citric acid, 8 parts. The product corresponds to 
20 parts of true citrate of quinine. 
_ Hydrobromate of Quinine. Sulphate of quinine, 100 parts; bromide of potassium, 28 parts. The 
product corresponds to 100 parts of hydrobromate of quinine. 

Hydriodate of Quinine. Sulphate of quinine, 95 parts; iodide of potassium, 40 parts. The 
product corresponds to 100 parts of hydriodate of quinine. 

Iodized Hydriodate of Quinine. Hydrochlorate of quinine, 70 parts; iodide of potassium, 50 
parts; iodine, 20 parts. To be triturated together with a little alcohol. Corresponds to 100 parts 
of the above quinine salt. 
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Of. Prep. Ferri et Quininze Citras ; Liquor Ferri et Quininze Citratis ; Syrupus 


Ferri, Quininze et Strychninze Phosphatum. 


QUININZE BISULPHAS. U.S. Bisulphate of Quinine. 
(QUI-NI'/NZ BI-SUL/PHAS, ) 
Co Hu Ne O, Hy, SO... TH: O 3 548. Coo Hie NOo, HO, SOs. THO; 274. 

“ Bisulphate of Quinine should be kept in well-stopped bottles.” U.S. 

This is a new officinal salt. It is made by suspending sulphate of quinine in 
water, and adding a molecule of sulphuric acid, filtering and crystallizing. It has 
been introduced because of the great advantages in solubility that it possesses over 
the ordinary sulphate. [t requires but 10 parts of water to dissolve it, whilst the 
sulphate requires 740. For use in the form of pills it is greatly superior on this 
account, whilst it may be administered in solution without the excess of acid which 
must be used when the ordinary sulphate is prescribed in order to dissolve it. Its 
use is rapidly extending, and when these very important practical points of superior- 
ity are fully appreciated by the profession, it will be used exclusively. It is offici- 
nally described as in “colorless, clear, orthorhombic crystals, or small needles, 
efflorescing and becoming opaque on exposure to air, odorless, having a very bitter 
taste, and a strongly acid reaction. Soluble in about 10 parts of water (with vivid 
blue fluorescence), and in 32 parts of alcohol at 15° C. (59° F.); very soluble in 
boiling water and in boiling alcohol. At 100° C. (212° F-.) it loses all its water of 
crystallization, and at 135° C. (275° F.) it is converted into bisulphate of quinicine, 
On ignition, the salt burns slowly without leaving a residue. ‘Treated, first, with 
fresh chlorine water, and then with a slight excess of water of ammonia, it produces 
an emerald-green color. Its aqueous solution yields, with water of ammonia, a pre- 
cipitate readily soluble in an excess of water of ammonia, or in ether. With test- 
solution of chloride of barium it produces a white precipitate insoluble in hydrochloric 
acid. The salt should not be colored, or not more than very slightly colored, by 
undiluted sulphuric acid (abs. of foreign organic matters), nor be reddened by nitric 
acid (difference from morphine). If1 Gm. of Bisulphate of Quinine be dried, on 
a water-bath, to constant weight, the residue should weigh not less than 0°77 Gm. 


_ Hypophosphite of Quinine. Hydrochlorate of quinine, 100 parts; hypophosphite of calcium, 24 
parts. Corresponds to 100 parts of the above quinine salt. 

Lactate of Quinine. Quinine, pure, 70 parts; lactic acid, 35 parts. To be triturated together, 
if necessary, with a few drops of alcohol. Corresponds to 100 parts of the above quinine salt. 

Phosphate of Quinine. Sulphate of quinine, 94 parts; phosphate of sodium, 80 parts. Corresponds 
to 100 parts of the above quinine salt. (Journ. de Ph, et Chem., May, 1879; N. &., Nov. 1879.) 

Sulphovinate of quinine, according to Carles, is prepared by dissolving 16°9 parts of sulpho- 
vinate of sodium in 200 parts of hot alcohol; and 42°8 parts of sulphate of quinine in 600 parts 
of hot alcohol. The hot solutions are mixed, cooled, and the precipitated sulphate of sodium filtered 
out. The filtrate is distilled, and the residue evaporated and dried at a low temperature. It is 
soluble in 3 parts of water. 

Salicylate of quinine may be prepared by Jobst’s process, by double decomposition between solu- 
tions of hydrochlorate of quinine and salicylate of ammonium, or by saturating an alcoholic solu- 
tion of quinine with an alcoholic solution of salicylic acid. The crystals are soluble in 225 parts 
of water and in 20 parts of alcohol. 

Phenate, or carbolate of quinine, is obtained by Jobst, having the composition Cop Ho4N 202, CeHeO. 
It is soluble in 400 parts of water, 80 parts of alcohol. (P. J. 7r., June 12, 1875.) Su/phosalicylate 
of quinine, on account of its slow solubility in water, will probably not be very useful medically. 
(See WV. R., 1878, p. 103.) Meconate of quinine is prepared by mixing alcoholic solution of meconic 
acid and quinine. 

The chlorate of quinine is best prepared, according to Mr. C. R. C. Tichborne, from chlorate of 
barium. He mixes in a porcelain dish 310 grains of chlorate of barium dissolved in a little boil, 
ing water with 2 ounces avoird. of sulphate of quinine, and 12 ounces of hot water, at 90° C. (194° 
F.); a slight excess of the sulphate being used to insure the precipitation of all the barium. Owing 
to this excess, a slight pellicle of sulphate of quinine floats on the surface. Apply heat, and gradus 
ally add a very little precipitated carbonate of barium till the coating of sulphate is replaced by 
a slightly oily pellicle of alkaloid. The chlorate of quinine is now obtained by evaporation and crys- 
tallization. For a mode of preparing the chlorate of barium, see A. Ws 1868, p- 101. 

The chlorate crystallizes from its solution in fungoid tufts, consisting of filiform, snow-white 
crystals, radiating from a centre. It melts with heat, and in the air at length takes fire, burning 
vividly, and if dry sometimes with explosion, leaving a carbonaceous residue. It is very soluble 
in boiling water, but sparingly in cold, and is deposited from its hot solution on cooling. Gently 
warmed with hydrochloric acid, it emits chlorine copiously ; and ammonia now added in excess oe- 
casions an emerald-green color; thus showing that it is a compound of chloric acid and quinine. 
(P. J. Tr., 2d ser., viii. 135.) 
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(abs. of free water). If 1 Gm. of the salt, previously dried at 100° C. (212° F.), 
be agitated with 8 C.c. of distilled water, the mixture made exactly neutral to test- 
paper by the cautious addition of water of ammonia, then increased by the addition 
of distilled water to 10 C.c., and macerated at 15° C. (59° F.) for half an hour, 
pon proceeding further as directed for the corresponding test under Quinine (see 
Quinina), the results there given should be obtained.” U.S. 

This salt contains 13 per cent. less of the alkaloid than does the sulphate. The 
difference is to some extent compensated for by the greater solubility, and the dose 
given is usually that of the sulphate. Nevertheless, strict therapeusis would de- 
mand an increase of about 13 per cent. in the dose. 


QUININZE HYDROBROMAS. U.S. Hydrobromate of Quinine. 
(QUI-NI/NZ HY-DRO-BRO/MAS.) 
Co Ho No O2 HBr. 2H20 3 440°8. (C20 Hye NO2)2, HBr. 4HO; 440°8. 

‘“‘Hydrobromate of Quinine should be kept in well-stopped bottles.” U.S. 

This is a new officinal salt. It may be made by suspending 10 parts of sulphate 
of quinine in 80 parts of water, boiling, and adding 3:4 parts of bromide of barium 
dissolved in 20 parts of water, filtering, evaporating, and crystallizing. It may also 
be made by Leger’s process, as follows. Sulphate of quinine, commercial, crystal- 
lized, 40 parts; bromide of potassium, dried and powdered, 11 parts; alcohol (80 
per cent.), 400 parts ; distilled water, 400 parts. Dissolve the sulphate in two hun- 
dred parts of alcohol by the aid of heat, add the bromide of potassium, dissolved 
in thirty parts of distilled water, continue the heat five or six minutes in order to 
allow the sulphate of potassium, which is formed, to acquire greater compactness, 
so that it will more readily settle. Filter off from the precipitate, and wash four 
times with fifty parts of boiling alcohol. Let the alcoholic solution cool, when a 
further small quantity of sulphate of potassium will be deposited. The solution is 
then again filtered through white filtering paper, and evaporated on a water-bath to 
one hundred parts. Next, four hundred parts of distilled water are poured on, and 
heat is applied until the bromhydrate is completely dissolved. After allowing the 
solution to stand in the cold, for about twenty-four hours, the capsule will be found 
filled with a compact crystalline mass. The crystals are transferred to a filter, al- 
lowed to drain, and dried by exposure to air. Heating would cause them to fuse. 
The product thus obtained amounts to about thirty parts of perfectly white hydro- 
bromate of quinine. By evaporating the mother-water to one-third of its volume, 
about six parts more may be obtained. It is absolutely necessary, as has been al- 
ready pointed out by Boille, to redissolve the hydrobromate in water as above stated, 
if the salt is to be obtained in white and bulky crystals. The above quantity of four 
hundred parts should not be diminished, for, if this were done, the salt (which fuses 
at 90° F.) would separate at first in the form of an oily liquid, and afterwards would 
form a crystalline crust. (/vépert. de Pharm., 1880, p. 390; WV. &., Jan. 1881.) 

Properties. It is in “colorless, lustrous needles, permanent in ordinary air, 
but readily efflorescing at a gentle heat, odorless, having a very bitter taste, and 
a neutral or slightly alkaline reaction. Soluble in about 16 parts of water and in 3 
parts of alcohol at 15° C. (59° F.); in 1 part of boiling water, and in less than 1 
part of boiling alcohol, in 6 parts of ether, in 12 parts of chloroform, and moderately 
soluble in glycerin. On ignition, the salt burns slowly without leaving a residue. 
The aqueous solution, when acidulated with sulphuric acid, has a blue fluorescence, 
and, when treated, first, with fresh chlorine water, and then with a slight excess of 
water of ammonia, it produces an emerald-green color. Water of ammonia added 
to the aqueous solution throws down a white precipitate readily soluble in an excess 
of water of ammonia, or in ether. Test-solution of nitrate of silver produces a 
white precipitate, which is insoluble in diluted nitric acid, and, when filtered off 
and washed, insoluble in solution of carbonate of ammonium. ‘The salt should not. 
be colored, or not more than very slightly colored, by undiluted sulphuric acid 
(abs. of foreign organic matters), nor be reddened by nitric acid (difference from 
morphine). Ifa small portion of the salt be dried on the water-bath until it ceases 
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to lose weight, and the residue cooled in a desiccator, the loss of weight should 
not exceed 8:2 per cent. The aqueous solution should not be rendered turbid by 
diluted sulphuric acid (abs. of barium), and not more than slightly turbid by test- 
solution of chloride of barium (limit of sulphate). If 1:5 Gm. of the salt be dissolved 
in 15 C.c. of hot distilled water, the solution stirred with 0:6 Gm. of crystallized 
sulphate of sodium in powder, the mixture maintained at 15° C. (59° F.) for half 
an hour and then drained through a filter only large enough to contain it, until 5 
C.c. of filtrate are obtained—upon treating this liquid as directed for the corre- 
sponding test under Quinine (see Quinina), the results there given should be ob- 
tained.” U.S. 

Medical Properties. This salt is well fitted for hypodermic injection on account 
of its ready solubility, but is not superior, if equal, to the bisulphate. The plan 
which has been advocated of injecting a hot saturated solution is to be deprecated, as 
tending to cause precipitation in the cellular tissue. It is very capable of causing 
cinchonism, but the amount of hydrobromic acid is too small to affect the system 
sensibly. ‘The dose is that of the other salts of the alkaloid. 


QUININZZ HYDROCHLORAS. U.S. Hydrochlorate of Quinine. 
: (QUI-NI/N HY-DRO-GHLO’RAS.) 
Co Hoa Ne Oc HCl. 2H2O 3 396°4. (Coo Hig NOe)2, HCl. 4HO; 396°4. 


“ Hydrochlorate of Quinine should be kept in well-stopped bottles.” U.S. 

This is another new officinal quinine salt, for the introduction of which there 
seems to be no good reason, as its medical properties and uses are precisely those 
of the sulphate. It may be readily prepared by treating the alkaloid with diluted 
hydrochloric acid, or by double decomposition between chloride of barium and sul- 
phate of quinine. The hydrochlorate of quinine is in “ white, lustrous needles, 
forming tufts, permanent in ordinary air, but readily efflorescing at a gentle heat, 
odorless, having a very bitter taste, and a neutral or faintly alkaline reaction. Sol- 
uble in 34 parts of water, and in 3 parts of alcohol at 15° C. (59° F.); in 1 part 
of boiling water and very soluble in boiling alcohol; when rendered anhydrous, it 
is soluble in 1 part of chloroform. On ignition, the salt burns slowly without leav- 
ing a residue. The saturated, aqueous solution does not show any blue fluorescence, 
which, however, appears, in some degree, in more dilute solutions, if not acidulated. 
When treated, first, with fresh chlorine water, and then with a slight excess of 
water of ammonia, it produces an emerald-green color. Water of ammonia added 
to the aqueous solution throws down a white precipitate readily soluble in an ex- 
cess of water of ammonia, or in ether. ‘Test-solution of nitrate of silver produces 
a white precipitate insoluble in nitric acid, but soluble in ammonia. The salt should 
not be colored, or only very slightly colored, by undiluted sulphuric acid (abs. of 
foreign organic matters), nor be reddened by nitric acid (difference from morphine). 
The aqueous solution of the salt should not be rendered turbid by diluted sul- 
phuric acid (abs. of barium), nor more than slightly turbid by test-solution of 
chloride of barium (limit of sulphate). If a small portion of the salt be dried on 
a water-bath until it ceases to lose weight, and the residue cooled in a desiccator, 
the loss of weight should not exceed 9 per cent. If 1:5 Gm. be dissolved in 15 
C.c. of hot distilled water, the solution stirred with 0°75 Gm. of crystallized sul- 
phate of sodium in powder, the mixture maintained at 15° C. (59° F.) for half an 
hour, and then drained through a filter only large enough to contain it, until 5 C.c. 
of filtrate are obtained—upon treating this liquid as directed for the corresponding 
test under Quinine (see Quinina), the results there given should be obtained.” UO. S. 


QUININZ SULPHAS. U.S. Sulphate of Quinine. 
(QUI-NI/NZ SUL'PHAS.) 
(Coo Hay Nz O2)2 Hz SOx. TH2 O35 872. (C20 Hiz NO2)2, HO SOs. 7HO; 436. 


“ Sulphate of Quinine should be kept in well-stopped bottles.” U.S. 
Quiniz Sulphas, #r., also U. 8.1870; Chininum Sulfuricum, P.@.; Sulfas Quinicus ; Disulphate 
or Basic Sulphate of Quinia; Sulfate de Quinine, /r.; Schwefelsaures Chinin, G. 
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No process is given in the U. S. Pharmacopeeia for preparing sulphate of quinine; 


that of U.S. P. 1870 is appended.* 


* “Take of Yellow Cinchona, in coarse powder, forty-eight troyounces ; Muriatie Acid three troy- 
ounces and a half; Lime, in fine powder, five troyounces ; Animal Charcoal, in fine powder, Sul. 
phuric Acid, Alcohol, Water, Distilled Water, each, a sufficient quantity. Boil the Cinchona in 
thirteen pints of water mixed with one-third of the Muriatic Acid, and strain through muslin. 
Boil the residue twice successively with the same quantity of Water and Acid as before, and strain. 
Mix the decoctions, and, while the liquid is hot, gradually add the Lime, previously mixed with two 
pints of Water, stirring constantly, until the quinia is completely precipitated. Wash the precipi- 
tate with Distilled Water, and, having pressed, dried, and powdered it, digest it in boiling Alcohol. 
Pour off the liquid, and repeat the digestion several times, until the Alcohol is no longer rendered 
bitter. Mix the liquids, and distil off the Alcohol until a brown viscid mass remains. Upon this, 
transferred to a suitable vessel, pour four pints of Distilled Water, and, having heated the mixture 
to the boiling point, add as much Sulphuric Acid as may be necessary to dissolve the quinia. Then 
add a troyounce and a half of Animal Charcoal, boil the liquid for two minutes, filter while hot, and 
set it aside to crystallize. Should the liquid, before filtration, be entirely neutral, acidulate it very 
slightly with Sulphuric Acid; should it, on the contrary, change the color of litmus paper to a bright 
red, add more Animal Charcoal. Separate the crystals from the liquid, dissolve them in boiling Dis- 
tilled Water slightly acidulated with Sulphuric Acid, add a little Animal Charcoal, filter the solution, 
and set it aside to crystallize. Lastly, dry the crystals on bibulous paper with a gentle heat, and 
keep them in a well-stopped bottle. The mother-water may be made to yield an additional quantity 
of Sulphate of Quinia by precipitating the quinia with Water of Ammonia, and treating the precipi- 
tated alkaloid with Distilled Water, Sulphuric Acid, and Animal Charcoal, as before.” U.S. 1870. 

Both this and the French Codex process, which it closely resembles, are modifications of the plan 
originally proposed by M. Henry, Jr., of Paris, which has been almost universally employed where 
alcohol is not too expensive. Henry’s process, with all its details, may be found in former editions 
of this work. An explanation of the several directions given in the U.S. P. 1870 will be useful 
to the student, by enabling him to comprehend each step of the process. 

Cinchona barks are always selected by previous assay by the manufacturer, but Calisaya bark 
was selected here because its alkaloids are most free from cinchonine. The alkaloid exists in 
the bark combined with kinic acid, and probably also with one or more of the coloring principles, 
as suggested by M. Henry. As in this latter state it is difficult of solubility, if it be not insoluble 
in water, the whole of the quinine cannot be extracted from the bark by means of that liquid alone. 
Berzelius, however, attributes the difficulty of. exhausting the bark to the circumstance that water 
converts the native neutral kinates into soluble superkinates which are dissolved, and insoluble 
subkinates which remain. By adding hydrochloric or sulphuric acid to the water in such quantities 
as to be in excess in relation to the quinine, the whole of the alkaloid combines with the acid to 
form a very soluble hydrochlorate or sulphate, in which state it exists, together with various im- 
purities, in the decoctions procured by the first steps of the process. By the addition of lime to the 
filtered and mixed decoctions, the salt of quinine is decomposed, giving up its acid to the lime, while 
the quinine is liberated, and, being insoluble in water, is precipitated; the water retaining most of 
the impurities. If sulphuric acid was employed in the commencement of the process, sulphate of 
calcium is deposited along with the quinine; but if hydrochloric acid was employed, the resulting 
chloride of calcium is retained in solution; and a reason is thus afforded for the preference of the 
latter acid. But, in either case, the excess of lime, and a compound formed of the lime and coloring 
matter, which is insoluble both in water and alcohol, are thrown down with the alkaloid. The pre- 
cipitate, having been washed in order to remove from it everything soluble in water, is then pressed, 
dried and powdered; the next step is to separate the quinine from the insoluble impurities. This 
is accomplished by the repeated action of alcohol, which dissolves the former, and leaves most of 
the latter behind. The whole of the alkaloid having been abstracted, the alcoholic solution of qui- 
nine is then concentrated so as to afford a brown viscid mass, which is impure quinine. Portions 
of this may be reserved, if thought advisable, for the preparation of other salts of quinine. The 
mass is treated with boiling distilled water acidulated with sulphuric acid, which forms the officinal 
sulphate (disulphate of many chemists) with the quinine, and, being somewhat in excess, enables 
the salt to be readily dissolved. The animal charcoal now added should be the unpurified bone- 
black, the carbonate of calcium contained in which neutralizes a portion of the sulphuric acid, and 
thus facilitates the crystallization of the sulphate of quinine when the solution cools. Should the 
quantity of the bone-black added be sufficient to render the solution quite neutral, so as in no degree 
to affect litmus paper, as much sulphuric acid should be added as will give the paper a slightly vinous 
tint; for otherwise the crystallization may commence before the liquor is completely filtered. If, on 
the contrary, the bone-black has been deficient, and the solution colors litmus paper cherry-red, 
more of that substance is to be added. This, however, is merely an incidental advantage of the 
animal charcoal; its chief use being to decolorize the liquid. The second crystallization is necessary 
to obtain the salt of quinine free from color; and sometimes it cannot be rendered perfectly white 
without a third. It is essential that the heat employed in drying the crystals should be gentle, in 
order to prevent their efflorescence. The small quantity of cinchonine contained in Calisaya bark 
is extracted along with the quinine; but, as the sulphate of the former is more soluble than that of 
the latter, it remains in the mother-liquors. 

According to M. Calvert, the proportion of sulphate of quinine obtained from bark is never cer- 
tain when hydrochloric acid is employed as the solvent, and lime as the precipitant; for quinine is 
dissolved by a solution of chloride of calcium, and by lime-water; and a portion, therefore, remains 
in the liquid unprecipitated, which is greater when the lime employed is in excess. Having ascer- 
tained by trial that quinine is not dissolved by a solution of soda, and in scarcely appreciable pro- 
portion by chloride of sodium, he proposes to substitute this alkali for lime; first neutralizing the 
excess of acid by the carbonate, and then precipitating the quinine by caustic soda. (Journ. de 
Pharm., 3e sér., ii, 388.) 
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“Take of Yellow Cinchona Bark, in coarse powder, one pound [avoirdupois]; Hy- 
drochloric Acid three fluidounces [Imperial measure]; Distilled Water a sufficiency ; 
Solution of Soda four pints [Imp. meas.]; Diluted Sulphuric Acid a sufficiency. 
Dilute the Hydrochloric Acid with ten pints [Imp. meas.] of the Water. Place 
the Cinchona Bark in a porcelain basin, and add to it as much of the Diluted 
Hydrochloric Acid as will render it thoroughly moist. After maceration, with 
occasional stirring for twenty-four hours, place the bark in a displacement apparatus, 
and percolate with the Diluted Hydrochloric Acid, until the solution which drops 
through is nearly destitute of bitter taste. Into this liquid pour the Solution of 
Soda, agitate well, let the precipitate completely subside, decant the supernatant 
fluid, collect the precipitate on a filter, and wash it with cold Distilled Water, until 
the washings cease to have color. Transfer the precipitate to a porcelain dish con- 
taining a pint [Imp. meas.] of Distilled Water, and, applying to this the heat of a 
water-bath, gradually add Diluted Sulphuric Acid until very nearly the whole of 
the precipitate has been dissolved, and a neutral liquid has been obtained. Filter 
the solution while hot through paper, wash the filter with boiling Distilled Water, 
concentrate till a film forms on the surface of the solution, and set aside to crys- 
tallize. The crystals should be dried on filtering paper without the application of 
heat.” Br. 

The British process seems to be based on that of M. Rabourdin, of Orleans, pub- 
lished in the Journal de Pharmacie (Juin, 1861, p. 408), for which the advantages 
are claimed, that it does not require the use of alcohol, escapes the loss incurred in 
the ordinary process by the solvent property of lime, and is enabled, by the use of 
soda as the precipitant, to dispense with animal charcoal, and thereby avoid the waste 
incurred through its absorbent properties. The soda in this process is employed not 
only as a precipitant, for which purpose a much smaller quantity would suffice, but 
in order to hold in solution the tannin, cinchonic red, and coloring and resinous 
matters, which it does without in the least dissolving the quinine. The precipitated 
quinine is thus obtained so far exempt from foreign matters that it may be imme- 
diately converted into the sulphate without the necessity of using animal charcoal. 
From the precipitate by soda, M. Rabourdin obtains the quinine white and pure by 
treating it with a quantity of dilute hydrochloric acid insufficient to dissolve the 
whole of the alkaloid, whereby impurities are left behind, then filtering, and pre- 
cipitating by ammonia. The same end is accomplished in the Br. process by the 
use of sulphuric acid. The residue of the precipitate may be reserved. 

Pelletier proposed to substitute oil of turpentine for alcohol in the ordinary process 
for procuring sulphate of quinine. The impure quinine, precipitated by lime from 
the acidulous decoctions, after being washed, pressed, and dried, is digested with the 
oil, which dissolves the quinine. The solution thus obtained is agitated with water 
acidulated with sulphuric acid, by which the sulphate of quinine is formed. The 
oil, separating, rises to the top, and is removed for future use ; and the watery solu- 
tion of the salt is evaporated, and treated as in the original process. A disadvantage 
of this method is said to be, that the oil does not completely exhaust the precipitate. 

A similar process has been employed here and in England, fused oil or benzol 
being substituted for oil of turpentine. In this instance, however, the solvent is 
added to the impure quinine, without separation from the acidulated decoction from 
which it was precipitated by lime. The mixture being well agitated, the fusel oil or 
benzol dissolves the alkaloids, and, rising to the surface of the liquid, is drawn off 
by asiphon. The solution thus drawn off is treated as above with water acidulated 
with sulphuric acid, and the process is completed in the same manner. (See P. J. Tr., 
xiv. 29, 92, and 139.)* 


* Mr. Clark proposes to prepare quinine by means of the fatty acids as follows. Having exhausted 
the bark as usual by acidulated water, he treats the solution with an alkaline carbonate so long as 
a precipitate is produced, then adds a little stearic acid, and boils the whole. The fatty acid melts, 
floats on the surface, and there attracts the quinine and cinchonine, forming a kind of insoluble soap, 
while the precipitate and liquid become black. On cooling, the fatty matter coagulates, and, on being 
withdrawn and boiled in water so long as this remains limpid, and then treated with boiling acidu- 
lated water, yields the quinine and cinchonine to the acid, The hot solution, being neutralized by 
an alkali, deposits a brown matter, which is to be separated by filtration, and on cooling yields the 
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According to the French Codex, 1000 parts of yellow bark ought to yield from 
29 to 30 parts of sulphate of quinine, when treated by the process first described. 
Messrs. Powers & Weightman, who are among the largest manufacturers of sulphate 
of quinine in the world, inform us that they have usually obtained from 2°5 to 3 per 
cent. as an average product. The production of sulphate of quinine of the world 
is estimated at from 230,000 to 260,000 Ibs. per year, as follows: Germany, 56,250 
Ibs.; Italy, 45,000 lbs.; France, 40,000 lbs. ; Kngland, 27,000 lbs. ; America, 63,000 
Ibs.; India, 12,250 Ibs. The two Italian factories produce 45,000 Ibs. of the sul- 
phate of quinine. (NV. &., May, 1881.) 

It was announced in the Comptes-Rendus of April 3, 1882, that E. J. Maumené 
had discovered a successful method of making quinine synthetically. Up to this 
time (December, 1882) the details have not been made public. 

When barks containing the alkaloids cinchonidine and quinidine are used, aa 
their sulphates are much more soluble than that of quinine, it follows that, in the 
mother-waters left after the crystallization of sulphate of quinine, there will be 
found a portion of sulphate of cinchonidine or quinidine, or of both. In fact, 
there is generally, under these circumstances, more or less of the sulphates of the 
four alkaloids, quinine, cinchonine, quinidine, and cinchonidine, all of which are 
contained in many barks; and, besides these, a portion of amorphous alkaloid, in- 
capable of crystallization, probably resulting, in part at least, from the heat employed 
in the process. These may in a great degree be separated through their different 
solubilities in water. Sulphate of quinine being least soluble will first crystallize, 
afterwards the salt of cinchonidine or quinidine, and finally that of cinchonine, which 
is the most soluble of the four; while the uncrystallizable salt will remain in solu- 
tion, and may be obtained in the amorphous state by evaporation to dryness. 

Properties. ‘ Snow-white, loose, filiform crystals, fragile and somewhat flexible, 
making a very light and easily compressible mass, lustreless from superficial efflores- 
cence after standing in the air, odorless, having a persistent, very bitter taste, and a 
neutral reaction. Soluble in 740 parts of water, and in 65 parts of alcohol at 15° C. 
(59° F.); in about 30 parts of boiling water, in about 3 parts of boiling alcohol, 
in small proportions of acidulated water, in 40 parts of glycerin, in 1000 parts of 
chloroform, and very slightly soluble in ether. When long exposed to the air, or 
when kept-at 50° to 60° C. (122° to 140° F.) for some hours, it loses most of its 
water of crystallization (all except 4°6 per cent., or 2 to 3 molecules of water), the 
last portion being slowly expelled at 100° to 115° C. (212° to 239° F.). On igni- 
tion, the salt burns slowly without leaving a residue. The aqueous solution of the 
salt, especially when acidulated with sulphuric acid, has a vivid, blue fluorescence. 
When treated, first, with fresh chlorine water, and then with a slight excess of water 
of ammonia, the salt produces an emerald-green color. Water of ammonia added 
to the aqueous solution of the salt, throws down a white precipitate readily soluble 
in an excess of water of ammonia, and soluble in about 20 times its weight of ether 
(the other cinchona alkaloids requiring larger proportions of ether or of water of 


ammonia for solution). Dissolved in water, it yields, with test-solution of chloride — 


of barium, a white precipitate insoluble in hydrochloric acid.” U.S. Its cold solu- 
tion is opalescent. The acid salts of quinine possess fluorescent properties, but, 
according to Prof. Henry Morton, the chloride is an exception, and hydrochloric acid 
will destroy the fluorescence of a solution of the sulphate. The diluted acids, and 
tartaric and oxalic acids in excess, dissolve the sulphate easily. With an additional 
equivalent of sulphuric acid it forms another sulphate, which is more soluble in water 
than the officinal salt, and crystallizes from its solution with much greater difficulty. 
This is now considered by many as strictly neutral, and therefore entitled to the name 


sulphate of the two alkaloids in a crystalline state. The quinine and cinchonine can then be sepa- 
rated in the ordinary mode. (See Journ. de Pharm., Dec. 1861, p. 463.) 

We have been told that considerable quantities of a preparation have been imported from South 
America, consisting of a mixture of the alkaloids of bark in an impure state, obtained by forming 
acidulated decoctions of bark, precipitating with lime, treating the precipitate with alcohol, and 
evaporating the alcoholic solution. From this material the sulphates of quinine and cinchonine have 
been prepared on a large scale. It has sometimes yielded 25 per cent. of quinine converted into 
sulphate, and more than an equal quantity of cinchonine, 


PART I. Quinine Sulphas. 1223 


of sulphate of quinine; while the officinal salt is thought to contain two equivalents 
of base to one of acid, and is therefore a subsulphate of quinine. The latter 
mame was adopted by the London College, and has been much used by chemical 
writers. In the U.S., Dublin, and Edinburgh Pharmacopeeias, as well as in the 
French Codex, the name of sulphate of quinine, originally given to the officinal salt, 
under the impression that it was neutral, was retained ; and it has been assumed in 
the new British Pharmacopeeia. Hence has arisen a confusion of nomenclature, 
which must be embarrassing to the student. The following statement may serve 
to clear up this confusion. There are at least three sulphates of quinine that have 
been obtained, of which two are now officinal. The first of these, (C,,H,,N,O,), 
H,SO, + 7H,9, is a “diquinic sulphate,” but is the officinal salt known as qui- 
nine sulphate; or Quininz Sulphus, U. S.; the second, formed by dissolving this first 
in dilute sulphuric acid, has the formula C,,H,,N,O,.H,SO, + 7H,0, and is the offi- 
cinal bisulphate of quinine, or Quinine Bisulphas, U. S.; while the third, a still more 
acid sulphate, C,,H,,N,O,,2H,SO,-+ 7H,O, may be obtained from a solution of 
quinine in excess of dilute sulphuric acid. This last salt is not officinal.* 


* Todo-Sulphate of Quinine, ete. This remarkable compound of officinal sulphate of quinine 
was discovered by Dr. Wm. Bird Herapath, of Bristol, England, who also investigated its singular 
optical properties. If to a solution of sulphate of quinine in a mixture of acetic acid and diluted 
aleohol, tincture of iodine be added by drops, and the mixture kept at 544° C. (130° F.) until 
pee solution takes place, upon the cooling of the liquid, crystals will gradually form, which Dr. 

erapath has found to consist of iodine, quinine, and sulphuric acid, probably combined in the state 
of sulphate of iodo-quinine, or, as it is more generally called now, iodo-sulphate of quinine, and pos- 
sessing the formula 4C29Ha4N202,3H2S04,2HI,I4 + 3Aq. To obtain fine crystals various precautions 
are necessary, for which the reader is referred to the paper of Dr. Herapath. The crystals are of 
a brilliant emerald-green when viewed by reflected light, but almost colorless by transmitted light, 
and present a curious play of colors under varying circumstances of position. Their shape is very 
diversified, but traceable to the rhombic prism. They are dissolved by heated acetic acid and 
heated alcohol, and deposited on cooling. Their most remarkable property is that of polarizing 
light, in which they are equal if not superior to the tourmaline, for which they may be substituted 
with advantage in experiments in this branch of optics. (P. J. 77., xi. 448 and 449, and xiii. 378. 
See also A. J. P., xxvi.18.) From subsequent experiments of Dr. Herapath, it appears that the 
other cinchona alkaloids form similar salts with iodine; so that crystals may be obtained of the 
sulphates of todo- quinidine, iodo-cinchonine, and iodo-cinchonidine, as well as of iodo-quinine. But 
the reader will note that the nomenclature of the alkaloids adopted by Dr. Herapath differs from 
that now in use (Pasteur’s). The quinine and cinchonine are the same with both, but the quinidine 
of to-day is the cinchonidine of Herapath, and vice versa. Of these different compounds, there 
is a close analogy in crystalline forms between the iodo-quinine and iodo-cinchonidine salts on 
the one hand, and the iodo-cinchonine and iodo-quinidine salts on the other, while between the 
two twin sets there is a decided difference ; so that there is no difficulty in deciding whether a qui- 
nine salt contains quinidine or cinchonine, or a cinchonine salt cinchonidine or quinine, yet it may 
not be so easy to discriminate between the salts of analogous forms. Nevertheless there are sufii- 
cient points of dissimilarity to enable a correct diagnosis to be made. It is not by their chemical 
characters that these iodo-salts can be discriminated; though the cinchonine and quinidine salts 
dissolve with greater difficulty than the others in consequence of their greater thickness and less 
extent of surface. The crystals of the quinidine salt, like those of the sulphate of iodo-quinine, 
are derived from the rhombic prism, but differ in certain points which we have not space to detail, 
and in reference to which we must be content to refer to Dr. Herapath’s paper. They are dis- 
tinguishable to the practised eye by their different tint with reflected and transmitted light. 
But these salts differ greatly from the todo-cinchonine and todo-cinchonidine sulphates. The 
crystals of the latter of these salts are long quadrilateral acicular prisms, of a deep ruby or garnet~ 
red color, with bluish violet or light purplish reflection tints, or they have the form of thin plates, 
or long, flat, acicular prisms, which, when thin, transmit a pure yellow, but if thicker, a reddish 
color tinged with brown. The analogous iodo-cinehonine sulphate is in long, acicular, quadrilateral 
prisms, of a deep purplish black color; and in relation to transmitted light also closely resembles 
the preceding. All these iodo-salts have double refractive properties. When the acid sulphates of 
the mixed alkaloids, quinine, quinidine, cinchonine, and cinchonidine, are dissolved in dilute al- 
cohol, and the solution heated to from 80° to 120° F., tincture of iodine readily separates the quinine 
salt; further treatment in the same manner separates the quinidine salt, more or less mixed with 
the preceding ; still further treatment, the cinchonidine salt with its well-marked characters; and 
the cinchonine salt, being by far the most soluble, is the last to appear, but if in large proportion 
will be mixed with the cinchonidine salt. Quinidine may thus be readily detected ix cinchonine, 
which might otherwise be considered pure. In like manner a mixture of cinchonidine with quinine 
is easily made evident. ’ i 

The rotating powers of the cinchonine salts in reference to polarized light also afford means of 
distinguishing them, to those who may possess the requisite apparatus. Allusion has been made to 
these properties under the several alkaloids. It may be proper to say here that quinine and cin- 
chonidine are strongly levogyrate, while cinchonine and quinidine are strongly dextrogyrate, and 
quinicine and cinehonicine slightly dextrogyrate. ; ; 

We may here, moreover, refer to another test, requiring instrumental aid, offered by Mr. W. 
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Incompatibles and Tests. ‘The salt should not be colored, or not more than 
very slightly colored, by undiluted sulphuric acid (abs. of foreign organic matters), 
nor be reddened by nitric acid (difference from morphine). 20 C.c. of absolute 
alcohol should dissolve 0:2 Gm. of the salt, forming a clear liquid. If a portion 
of the salt be boiled with milk of lime, no ammoniacal vapor should be given off. 
If 1 Gm. of the salt be placed in a porcelain capsule, and dried at a temperature of 
100° C. (212° F.) for three hours, or until a constant weight is attained, the re- 
mainder, cooled in a desiccator, should weigh not less than 0°838 Gm. (abs. of more 
than 8 molecules, or 16:18 per cent. of water). Ifthe residue thus dried at 100° C. 
(212° F.), be agitated with 10 C.c. of distilled water, the mixture macerated at 
15° C. (59° F.) for half an hour, then filtered through a small filter, 5 C.c. of 
the filtrate taken in a test-tube, and 7 C.c. of water of ammonia (sp. gr. 0960) 
then added,—on closing the test-tube with the finger and gently turning it until 
the ammonia is fully intermixed, a clear liquid should be obtained. If the tem- 
perature of maceration has been 16° C. (608° F.), 7-5 C.c. of the water of am- 
monia may be added ; if 17° C. (62°6° F.), 8 C.c. may be added. In each instance, 
a clear liquid indicates the absence of more than about 1 per cent. of cinchoni- 
dine or quinidine, and of more than traces of cinchonine.” U.S. The officinal 
test is probably the most reliable of all, to prove the presence of small quanti- 
ties of other cinchona alkaloids. It is a modification of Kerner’s, and admits the 
presence of about 1 per cent. of the other alkaloids. This certainly is as pure as 
the sulphate of quinine need be. To separate the remaining one per cent. of alka- 
loids entirely would more than double the cost of the salt. 

Sulphate of quinine is decomposed by the alkalies, their carbonates, and the alka- 
line earths. In solution, it affords white precipitates with potassa, soda, and ammo- 
nia, which are partly soluble in an excess of alkali. It is also precipitated by 
astringent infusions, the tannic acid of which forms a white insoluble compound 
with quinine. The soluble salts of lead and of baryta occasion precipitates; and 
that produced by the salts of baryta is insoluble in the acids. The soluble salts of 
oxalic, tartaric, and gallic acids occasion more or less precipitation with solution of 
sulphate of quinine without excess of acid; and Prof. Maisch has ascertained 
the same to be true of the acetates. (A.J. P., xxvii. 97.) A freshly prepared 
solution of chlorine, added to a solution of sulphate of quinine and followed by the 
addition of water of ammonia, occasions an emerald-green color, and, in certain 
proportions, the deposition of a green precipitate. The green compound has received 
the name of thalleioquin. The drop of ammonia should be put in without agita- 
tion. According to Fliickiger, s55 part of quinine can thus be found. With 
bromine, instead of chlorine, the test is more delicate. Fliickiger states that sg4o5 
part of the alkaloid can be detected. (See a paper by C. F. Zeller, A. J P., 1880, 
p. 385; P. J. Tr., 1872, p. 901.) If, previously to the use of ammonia in the 
chlorine test, a concentrated solution of ferrocyanide of potassium be added, a dark 
red color is produced, which persists for several hours, but ultimately passes into 
green. This does not take place with cinchonine; and, though sulphate of quinidine 
gives the same red color, this does not disappear as with the salt of quinine, but is 
persistent. (Schwartzer, Journ. de Pharm., 4e sér., iii. 475.) Sulphate of quinine 
gives a reddish brown precipitate with iodine dissolved in a solution of iodide of 
potassium. It is possible that under some circumstances the galvanic current may 


Walter Stoddart. If a drop of a solution of sulphocyanate of potassium be added to a saturated 
and neutral solution of a suspected specimen of sulphate of quinine upon a glass slide, and the 
mixture be observed by the microscope, if cinchonine or quinidine or cinchonidine be present, 
characteristic crystals of sulphocyanate of these alkaloids will be noticed; sulphocyanate of quinine 
is in the form of oily drops. (P. J. Tr., Oct. 1864, p. 155, and A. J. P., Jan. 1865, p. 41.) Our 
experience with this test is such that we would not recommend it for practical use. 

_ A mode of distinguishing between quinine and cinchonine, suggested by M. Palm, is based on 
the influence of polysulphide of potassium on those alkaloids. If a solution of this reagent be 
added to a boiling solution of a salt of quinine, this, however small may be its proportion, will be 
thrown down as a red, viscid mass, which hardens upon cooling, and assumes a resinous appear- 
ance; whereas cinchonine is separated as a white powder containing sulphur. The polysulphide 
2 pispaned by boiling a solution of potassa with an excess of sulphur. (Journ. de Pharm., Mai, 

64, p. 459. 
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be of service in detecting the alkaloid; a paper on the electrolysis of the salt may 
be found in the Journ. de Pharm., 4e sér., xi. 16.* : 
_ Adulterations. Sulphate of quinine has often been adulterated. The effects 

of adulteration may be produced by the variable quantity of water which sulphate 
of quinine may contain, without any observable alteration in its sensible properties. 
MM. Millon and Commaille, having exposed sulphate of quinine to a very moist 
atmosphere, at the temperature of about 16°6° ©. (62° F.), found it always to in- 
crease in weight; so that a specimen of the salt, previously deprived of all its water 
capable of being separated by heat, had in five days absorbed 28-77 per cent. of 
water, and another specimen dried after its precipitation simply by draining, and 
supposed to contain 18 per cent. of water, had in ten days absorbed 14 per cent. 
more, making its whole percentage of water 32, or about one-third of its weight. 
(Journ. de Pharm., Nov. 1862, p. 379.) This is an important fact, and will ex- 
plain, to some extent, the frequent variable effects from apparently the same quan- 
tity of the salt. It is easy to detect and to obviate this natural sophistication by 
exposing a suspected specimen to a heat of 100° ©. (212° F.). The loss of weight 
will indicate the quantity of water not essential to the salt. Sulphate of calcium, 
and other alkaline or earthy salts, gum, sugar, mannit, starch, stearin, caffeine, 
salicin, phlorizin, and the sulphates of cinchonine and other cinchona alkaloids, are 
among the substances which are said to have been fraudulently added. By at- 
tending to the degree of solubility of the sulphate in different menstrua, and to its 
chemical relations with other substances already described, there can be little diffi- 
culty in detecting these adulterations. The presence of any mineral substance, not 
readily volatilizable, may be at once ascertained by exposing the salt to a red heat, 
which will completely dissipate the sulphate of quinine, leaving the mineral behind. 
A volatile ammoniacal salt may be detected by the smell of ammonia emitted upon 
the addition of potassa. The absence of organic substances may be inferred, if pure 
cold concentrated sulphuric acid forms a colorless solution. Gum and starch are 
left behind by alcohol, and fatty matters by water acidulated with sulphuric acid. 
Sugar and mannit cause a solution of the salt in acidulated water to have a sweet 
taste, after the precipitation of the quinine by an alkaline carbonate. Salicin im- 
parts the property of becoming red upon the contact of sulphuric acid; but, accord- 
ing to Pelletier, this change of color does not take place unless the proportion of 
salicin exceeds one-tenth. If only in this proportion, the salicin must be isolated. 
To 1 part of the suspected salt, 6 parts of concentrated sulphuric acid may be added, 
and to the brown liquid which results, 125 parts of water. The salicin is thus 
separated, and may be obtained by filtration, in the form of a bitter, white powder, 
becoming bright red with sulphuric acid. (See A. J. P., xvii. 156.) Caffeine alters 
the solubility of the medicine in different menstrua. According to M. Calvert, a 
saturated solution of sulphate of quinine in cold water gives, with a solution of 
chlorinated lime, a precipitate soluble in an excess of the latter; while a solution 
of sulphate of cinchonine of the same strength, treated in the same manner, gives a 
precipitate which is insoluble in a great excess of the reagent. The same effect is 
produced with lime-water, and solution of ammonia; and solution of chloride of 
calcium, while it furnishes a precipitate with a solution of sulphate of cinchonine, 
yields none with a solution of sulphate of quinine. (Jowrn. de Pharm., 3e sér., i. 
394.)+ Though sulphate of quinine, as prepared for use, frequently contains a por- 

* Morphine has been mixed with quinine with fatal results. If there be more morphine than 
will form zg45 part of the solution, the thalleioquin test fails to develop the green color. The 
morphine in these cases is to be recognized by adding nitric acid or chloride of iron to the sus- 
pected powder, or, better still, iodic acid, which is decomposed by the alkaloid and forms a beauti- 
ful violet solution with chloroform. This test is said to succeed with solutions containing less than 

i alt, ’ . 901. 

Bante scent of i pst liane eg peice Hie of the simplest. Rub together fifteen grains 
of the suspected salt and two ounces of solution of ammonia, put the mixture into a flask, add 
two ounces of ether, and shake frequently. The quinine liberated by the ammonia is dissolved 
by the ether, while any cinchonine that may be present remains undissolved, floating between the 
ethereal solution above and the ammoniacal beneath. But M. 0. Henry has shown that cincho- 
nine is slightly soluble in ammonia, so that a small portion might escape detection. It has, there- 


fore, been proposed to modify the test by heating the mixture of the suspected salt and ammonia, 
so as almost entirely to drive off the excess of this alkali, and then to add the ether. If the liquid 
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tion of one or more of the cinchona alkaloids, the salt is probably not less efficacious 


on that account; as these alkaloids have been shown to possess identical therapeuti- 
cal properties with those of quinine, and to be little inferior in strength, if at all, in 
relation to most of them. 

Medical Properties and Uses. The first symptoms of cinchonism, as produced 
by small therapeutic doses of quinine (ten grains) in man, are usually ringing in 
the ears, slight fulness in the head, and perhaps some deafness. With the use of 
larger doses these symptoms are intensified; the deafness is very marked, disturbed 
vision may exist, and the flushed face, with the sense of distention in the head, 
may point towards a cerebral congestion, which is in some cases relieved by sponta- 
neous epistaxis. In decided cinchonism, giddiness and staggering in walking are 
very common. After toxic doses, severe headache, delirium, stupor, complete deaf- 
ness and blindness, dilated pupils, embarrassment of respiration, great weakness, con- 


vulsions, paralysis, and finally collapse, may result, either comatose or delirious. The 


deafness produced by large doses of quinine usually passes off rapidly; very rarely 
is there a permanent impairment of hearing. Amaurosis, with a peculiar ischaemia 
of the retinal vessels, has in a small number of cases been produced by very large 
therapeutic doses of the alkaloid. Besides its effects on the brain, sulphate of qui- 
nine sometimes occasions great gastric and intestinal irritation, marked by oppression: 


of stomach, nausea, abdominal pains, vomiting, and purging. In general these ef- 


fects of excessive doses gradually pass off, although partial deafness often continues 
for several days, and sometimes much longer, and permanent deafness has resulted. 
It is capable of taking life, although enormous amounts of it are requisite for this. 
Several cases are recorded in which an ounce has been taken by the stomach and 
recovered from, probably because only a portion of the drug was absorbed. Five 
ounces taken in ten days has caused death. 

Although it is not possible at present to point out the connection between the 
known physiological action of quinine and its clinical use, yet it seems proper to 
speak here briefly of our knowledge of its influence upon the healthy organism, 
referring the reader for details to H. C. Wood’s Treatise on Therapeutics. The 
action of the drug upon the cerebrum is somewhat uncertain. It is probable that 
moderate doses stimulate the brain to some extent, especially the basal ganglia con- 
nected with the special senses, and it is very certain that toxic doses overwhelm 
and paralyze the gray matter of the brain. Upon the spinal cord of man therapeu- 
tic doses produce no marked effect: Two facts, first pointed out by Dr. T. A. 
Chaperon (Piyliiger's Archiv, 1869, p. 295), have been so abundantly substantiated 
that we must accept them as established. They are—quinine in small doses causes 
in the frog a lessening of the reflex activity, which is removed by section of the 
medulla: quinine in darge doses produces a permanent palsy of reflex activity. The 
first of these actions is considered to show that the alkaloid stimulates Setschenow’s 


now remain quite transparent, without any turbid layer between the upper and lower stratum, it 
may be inferred that no cinchonine is present. For papers on this subject see Journ. de Pharm. 
(3e sér., xiii. 102, xvi. 327, and xxi. 284), and A.J. P. (xx. 231, and xxiv. 166). 

The precise quantities originally proposed in Liebig’s test were one gramme of sulphate of qui- 
nine, ten grammes of ether, and two grammes of caustic ammonia. But M. Roger has proved 
that, with these proportions, in order that the test may succeed, it is necessary to use ether con- 
taining alcohol, which is the case with commercial ether. Of pure ether 25 grammes would be 
requisite for the perfect solution of the quinine from a gramme of the sulphate, while 10 grammes 
of ether containing but two per cent. of alcohol will produce the same effect. In these proportions 
the presence of quinidine as well as cinchonine would be detected. (Roger, Journ. de Pharm., Mars, 
1862, p. 204.) 

Kerner’s test. Dr. G@. Kerner proposed (Zeitschrift ftir Analytische Chemie, 1862) a test by 
which the alkaloids may be distinguished; their solubilities, namely, in water of ammonia of 
given strength, which, according to Dr. Kerner, are more fixed and reliable than their sclu- 
bilities respectively in water, or other ordinary solvent. The mode of application is by taking 
a certain quantity of the sulphate of the alkaloid dissolved in a certain quantity of water, and 
then adding the water of ammonia gradually until the precipitated alkaloid is redissolved; and 
the quantity of the ammoniacal liquid necessary to produce this effect indicates inversely the solu- 
bility of the alkaloid. Quinidine requires from 10 to 11 times more of the ammoniacal liquid than 
quinine, cinchonidine from 12 to 13 times more; while cinchonine is not dissolved by a much 
larger proportion than is required by either of the others, and though when mixed in very small 
proportion with quinine it is dissolved at first, yet it afterwards separates on standing. This test 
of Kerner’s is now officinal (1882), and as modified is regarded as the best test for quinine sulphate, 
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centre in the base of the brain, the second is probably due toa paralysis of the 
spinal cord. It has been proved by Prof. Binz and subsequent observers that 
when the alkaloid is added to blood outside of the body in a proportion of not 
less than one part to four thousand, it immediately checks, and finally arrests, the 
amoeboid movements of the white blood-corpuscles. How far this occurs when 
the medicine has been taken into the living organism has not been exactly de- 
termined, but we certainly are not able to appreciate any such effect in health or 
disease by therapeutic doses. The ozonizing power of the red corpuscles in drawn 
blood is lowered by the addition of quinine. Ordinary therapeutic doses exert, 
however, no perceptible influence. How far the marked antipyretic influence ex- 
erted by large doses of quinine is dependent upon its action upon the blood is at 
present purely a matter of conjecture. In 1765, Dr. Pringle called attention to the 
power of cinchona bark over putrefaction, and it has recently been experimentally 
proved by Binz, Hallier, Pavesi, and others, that one part of the alkaloid in three 
hundred parts of milk, albuminous solutions, meat, honey, syrup, etc., will keep in 
check for a long time putrefaction and other fermentations. Prof. Binz has shown 
that this is due to a poisonous influence upon the low forms of life which accompany 
or produce these changes. Introduced into the jugular vein or coronary artery, or in 
any way brought in direct contact with the heart, it lessens the force and frequency 
of the pulsations, and finally produces diastolic arrest. In man, very large doses 
of quinine (thirty to sixty grains) lower the force and frequency of the pulse; a 
pulse-rate of forty has been noted, and in reported cases of quinine-poisoning the 
pulse has been imperceptible at the wrist. Under the latter circumstances the pulse- 
rate may be increased, but the cardiac force is reduced to a minimum. The evi- 
dence is conclusive that both in man and in the lower animals quinine in sufficient 
amount is a powerful depressant to the heart-muscle or ganglia. An enormous 
amount has been written during the last ten years concerning the action of quinine 
upon the uterus. The result of it all seems to indicate very positively that the 
alkaloid has no power to originate uterine contractions in the pregnant female, 
but that when once parturition has commenced the flagging pains are greatly stim- 
ulated and increased by a dose of ten grains of the drug. When abortion is threat- 
ened through malarial influence, no hesitation need be felt in using the drug to 
avert the impending catastrophe. Any salt of quinine which escapes absorption in 
the stomach must be precipitated by the alkaline juices of the bowels, and be ab- 
sorbed very slowly or not at all. What seems a priort almost inevitable has been 
shown to be the case by the researches of Kerner, who found the alkaloid in the 
feeces. The importance of giving the salt in some easily soluble form, if it is in- 
tended for all of it to be absorbed, is plain. When taken into the system, it seems 
to find its way into all the secretions,—it having been found in the tears, sweat, milk, 
urine, and saliva. Some of it is eliminated unchanged, but, according to the re- 
searches of Dr. G. Kerner, a portion of it escapes in an amorphous uncrystallizable 
form and a second portion as a substance free from bitter taste, though crystallizable 
and having the fluorescence of quinine; for this substance he has proposed the name 
of dihydroayl-quinine. Upon the elimination both of uric acid and urea the salts 
of quinine appear to have a decided influence, decreasing it very decidedly. 
Sulphate of quinine may be given in pill or solution, or suspended in water by 
the iatervention of syrup and mucilage. The form of pill is usually preferred. 
The solution may be readily effected by the addition of a little acid of almost any 
kind to the water. Hight grains (0°52 Gm.) of the sulphate will dissolve in a fluid- 
ounce (30 C.c.) of water acidulated with about twelve minims (0-7 2 C.c.) of the 
diluted sulphuric acid or aromatic sulphuric acid of the Pharmacopeeias ; one of the 
best ways of exhibiting it to children is to mix the dose quickly with half a tea- 
spoonful of aromatic elixir of liquorice (see page 538), and administer it before it 
can dissolve. A few drops of laudanum may be added if nausea or disturbance of 
the bowels is apprehended. Mr. J. 8. Blockley ascertained that glycerin will, if gently 
heated, dissolve eight grains of the sulphate in cach fluidrachm, and may therefore be 
conveniently used as a vehicle. (Lond. Chemist, Sept. 1857.) Dr. R. H. Thomas, 
of Baltimore, found that one part of tannic acid will deprive five parts of sulphate of 
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quinine of bitterness, without impairing its medicinal efficacy. (Am. Journ. of Med. 
Sct., N.S., xix. 541.) It is obvious that tannate of quinine is thus formed; and 
as this, though insoluble in water, is readily dissolved in dilute acids, and conse- 
quently in the gastric liquor when acid, there can be no doubt that it will generally 
prove efficacious. It may, however, happen that the stomach may be quite free from 
acid, and that the operation of this salt may prove less certain than that of the sul- 
phate; and such is asserted to have been the case in some instances; but a little 
lemonade taken after the medicine would probably obviate the difficulty. 

Quinine is used in practical medicine as a tonic, antiperiodic, antipyretic, and 
a uterine stimulant. It is certainly the most efficient remedy known in malarial 
diseases. It should be administered in such a way that the last dose shall be 
ingested about 2 hours before the expected return of the paroxysm, and the first 
dose 4 or 5 hours previous to the last. When there is sufficient time, its influence 
is almost always very sensibly aided by the exhibition, 12 or more hours before, of a 
mercurial or other purge. Quinine exerts in febrile disease a decided antipyretic 
action, which is especially manifested during those stages of disease in which the 
natural tendency is towards a lowering of temperature. In typhus and typhoid 
fever, scarlatina, severe erysipelas, rheumatic hyperexia, etc., after the use of the 
cold bath, twenty grains of the alkaloid are often very efficacious in preventing a 
rapid return of the excessive fever. As an antipyretic the drug should be used 
whenever there is serious elevation of temperature, except it be in cases of simple 
inflammation of the brain or its membranes. 

Twelve grains of sulphate of quinine are equivalent to about an ounce of good 
bark. The dose varies exceedingly, according to the circumstances of the patient 
and the object to be accomplished. As a tonic simply, a grain (0:065 Gm.) may 
be given three or four times a day, or more frequently in acute cases. In intermit- 
tents, from twelve to twenty-four grains (0:80-1°5 Gm.) should be given between 
the paroxysms, divided into smaller or larger doses according to the condition of 
the stomach or the length of the intermission. From one to four grains (0:065— 
0:26 Gm.) may be given at once, and some even advise the whole amount. In ma- 
lignant intermittents and remittents, the quantity may be increased to thirty grains 
(1:95 Gm.) or even a drachm (3:9 Gm.) between the paroxysms. M. Maillot gave 
one hundred and twenty-eight grains, in the course of a few hours, in a case of 
malignant fever occurring in Northern Africa, with the happiest results. The 
caution, however, is necessary, not to employ this heroic practice against easily con- 
querable diseases. When the stomach will not retain the medicine, it may be ad- 
ministered with nearly as much efficacy by enema; from six to twelve grains (0-4— 
0-8 Gm.) with two fluidounces (60 C.c.) of acidulated starch water, and from 
twenty to forty drops (0-6—1:12 C.c.) of laudanum, being injected into the rectum, 
in ordinary cases, every six hours. Should circumstances render this mode of 
application impracticable, the hypodermic syringe should be resorted to. If the 
ordinary sulphate be used, the solution for hypodermic use should be made with 
tartaric acid, grain for grain, and should always be carefully filtered. The sulpho- 
vinate has been especially recommended, but is of doubtful advantage. (P. J. Tr, 
May, 1875, p. 909.) The officinal hydrobromate and bisulphate are to be preferred. 
Administered in this way, quinine acts with great promptness ; but no precaution will 
always prevent the production of severe local abscesses and ulcerations by the hypo- 
dermic use of quinine, and even fatal tetanus has been induced, so that the method 
should be employed only in emergencies. 

Locally applied to the mucous membranes quinine is stimulant or irritant, accord- 
ing to its concentration. In gastritis or enteritis its evil effects are often very pro- 
nounced. In various subacute mucous inflammations it is a good local remedy. In 
hooping-cough the use of quinine by atomization has been warmly recommended. In 
hay-fever a warm solution, as nearly neutral as possible, and of the strength of two 
grains to the fluidounce (0:13 Gm. to 30 C.c.), may be used with the Thudichum 
douche. Solutions of sulphate of quinine have been advantageously employed as 
local applications to indolent ulcers and chronic mucous inflammations. (Wedder- 
burn and Fearn, New Orleans Med. and Surg. Journ., iii. 161 and 341.) 
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Off. Prep. Ferri et Quiniz Citras; Pilula Quiniz, Br.; Quiniz: Valerianas, 
U.S.; Tinetura Quiniz, Br.; Vinum Quiniz, Br. 


QUININ VALERIANAS., U.S. Valerianate of Quinine. 
(QUI-NI/NH VA-LE-RI-A’NAS.) 
Co Hu Ne O2 Cs Hin Oo Hz: O73 444. (Coo Hiz NO2)2, Cio Hio O4. 2HO; 444. 


“ Valerianate of Quinine should be kept in well-stopped bottles.” U.S. 


No process is given for this salt; that of U.S. P. 1870 will be found below.* 


Quinie Valerianas, U.S. 1870; Chininum Valerianicum, P.G.; Valérianate de Quinine, Fr.; 
Baldriansaures Chinin, 


G. 

In the process of U.S. P. 1870 quinine is first obtained by decomposing sulphate 
of quinine, by means of ammonia, and then combined directly with valerianic acid, 
to form valerianate of quinine, which crystallizes from the solution when it cools, 
because much less soluble in cold than in hot water. By the late Dublin formula, 
which, with the salt itself, has been omitted in the British Pharmacopeeia, the va- 
lerianate was obtained by double decomposition between hydrochlorate of quinine 
and valerianate of sodium, resulting in the production of chloride of sodium, which 
remained in solution, and valerianate of quinine, which crystallized. 

Valerianate of quinine is in ‘“ white, or nearly white, pearly, lustrous, triclinic 
crystals, permanent in the air, having a slight odor of valerianic acid, a bitter taste, 
and a neutral reaction. Soluble in about 100 parts of water and in 5 parts of alco- 
hol at 15° C. (59° F.); in 40 parts of boiling water, in 1 part of boiling alcohol, 
and slightly soluble in ether. When heated to about 90° C. (194° F.), the salt melts, 
forming a colorless liquid. On ignition, it burns slowly without leaving a residue. 
The aqueous solution, when acidulated with sulphuric acid, has a blue fluorescence, 
and emits the odor of valerianic acid. When treated, first, with fresh chlorine water, 
and then, with a slight excess of water of ammonia, it produces an emerald-green 
color. Water of ammonia added to the aqueous solution, throws down a white pre- 
cipitate readily soluble in an excess of water of ammonia, or in ether.” The 
salt should not be colored, or not more than slightly colored by undiluted sulphuric 
acid (abs. of foreign organic matters), nor be reddened by nitric acid (difference 
from morphine). The addition of test-solution of chloride of barium to the aque- 
ous solution of the salt should not cause more than a slight precipitate (limit of 
sulphate).” U.S. 

It may be given in the dose of a grain or two (0:065-0:13 Gm.), repeated several 
times a day, in cases of debility attended with nervous disorder. A combination of 
Peruvian bark and valerian has long been known as peculiarly efficacious in hemi- 
crania. Perhaps the valerianate of quinine may be used advantageously in the 
same affection. (Jowrn. de Pharm., 4e sér., i. 269.) 


RESINZE. Resins. 
(RE-SI/N@.) 


The Resin or Resins of the U. S. Pharmacopeeia constitute a peculiar class of 
preparations, made by exhausting the substances from which they are obtained by 
alcohol, and then precipitating the resinous matter from the tincture, by the addition 
of water, which abstracts the alcohol by its stronger affinity. It is obvious that the 
resins thus prepared are different substances from the alcoholic extracts, which 
contain all the ingredients of the medicine which alcohol is able to take from it. 
This set of substances has been much employed by the practitioners styling them- 


* “Take of Valerianic Acid half a troyounce ; Sulphate of Quinia two troyounces ; Diluted Sul. 
phuric Acid, Water of Ammonia, Water, each, a sufficient quantity. Dissolve the Sulphate of 
Quinia in a pint of Water, with the aid of Diluted Sulphuric Acid ; then add Water of Ammonia 
in slight excess, and wash the precipitated quinia with water until freed from sulphate of ammo- 
nium. Dissolve the Valerianic Acid in five pints of Water, heated to 180° F., add the quinia to the 
solution, and, when it is dissolved, set the whole aside for several days to crystallize. Decant the 
mother-water from the crystals, dry them on bibulous paper, and keep them in a well-stopped bot- 
tle. By evaporating the mother-water at a temperature not exceeding 120° F., more crystals may be 
obtained.” U.S. 1870. 
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selves ‘“eclectics;” but with great want of discrimination. They have applied 
names to these resinous precipitates, which, in their proper scientific use, are em- 
ployed to designate neutral proximate principles of plants, generally representing 
more or less completely the effects of the plants respectively on the system ; as we say 
columbin, quassin, santonin, etc., themselves proper proximate principles, and repre- 
senting the virtues, in part at least, of colombo, quassia, santonica, ete., from which 
they are obtained, and from which they derive their names. By applying similar 
names to their precipitated resins, such as podophyllin, iridin, cimicifugin, ete., ze , 
to the impure resins obtained by precipitating the tinctures of podophyllum, iris versi- 
color, cimicifuga, etc., they justify the suspicion either that they ignorantly believe 
them to be in fact the active principles of these medicines respectively, or that, knowing 
better themselves, they seek to impose such a conviction upon the ignorant. The fact 
is that the substances thus obtained, and thus named, are impure resins, which may 
possibly contain more or less of the active principles mixed with them, but are not 
entitled to names which imply that they are distinct proximate principles themselves. 
Another member of this class was introduced at the last revision—Lesina Copaibe 


RESINA. U.S., Br. Resin. [ Colophony. | 
(RE-SI/NA.) 


“The residue left after distilling off the volatile oil from Turpentine.” U.S. 
“The residue of the distillation of the turpentines from various species of Pinus 
(Linn.) and Abies (Lam.).” Br. 

Colophonium, P.G.; Rosin, Colophony; Colophane, Résine blanche, Résine jaune, Fr.; Kolo- 
phonium, Geigenharz, Fichtenharz, G.; Ragea di Pino, /t.; Resina de Pino, Sp. 

After the distillation of the volatile oil from the turpentines (see Terebinthina), a 
resinous matter remains, which on the continent of Europe is called colophony, but 
with us is commonly known by the name of rosin. It is the Resin of the U.S. and 
Br. Pharmacopeeias. It is sometimes called vesina flava, or yellow resin. When this, 
in a state of fusion, is strongly agitated with water, it acquires a distinct appearance, 
and is denominated resina alba, or white resin. Before describing this officinal, we 
give the characteristic properties of the proximate principles denominated resins. 

Resins are solid, brittle, of a smooth and shining fracture, and generally of a yel- 
lowish color and semi-transparent. When perfectly pure, they are probably inodorous 
and often insipid; but, as usually found, they have a slight odor, and a some- 
what acrid or bitterish taste. Their sp. gr. varies from 0°92 to 1:2. They are fusible 
by a moderate heat, decomposed at a higher temperature, and in the open air take 
fire, burning with a yellow flame and much smoke. Insoluble in water, they are 
dissolved by ether and the volatile oils, and generally by alcohol ; and their alcoholic 
and ethereal solutions afford precipitates upon the addition of water. With pure 
potassa and soda they unite to form soaps, which are soluble in water; and the same 
result takes place when they are heated with solutions of the alkaline carbonates. 
Concentrated sulphuric acid dissolves them with mutual decomposition ; and nitric 
acid converts them into artificial tannin. They readily unite by fusion with wax 
and the fixed oils.* 

Common, or yellow resin, in its purest state, is beautifully clear and pellucid, but 
much less so as usually found in the shops. Its color is yellowish brown with a tinge 
of olive, and more or less dark according to its purity, and the degree of heat to 
which it has been exposed in its preparation. Sometimes it is almost black. It is 
rather heavier than water. It is completely liquid at 152:5° C. (306° F.), begins 
to emit bubbles of gas at 157:5° C. (316° F.), and is decomposed at a red heat. 
‘A transparent, amber-colored substance, hard, brittle, with a glossy and shallow con- 
choidal fracture, and having a faintly terebinthinate odor and taste. Sp. gr. 1070 to 
1:080. It melts at about 135° C. (275° F-.), and is soluble in alcohol, ether, and fixed 


* M. Losch recommends the following process for rendering the resins as white as possible. 
Boil together 5 parts of the resin, 1 of carbonate of potassium or of sodium, and 20 of water, until 
a perfectly homogeneous mass is obtained; allow this to cool, and pass into it sulphurous acid, 
which saturates the alkali, and precipitates the resin in white flakes. Finally, wash the precipi« 
tate well with water, and dry it. (Journ. de Pharm., Juin, 1856, p. 465.) 


* 
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or volatile oils.’ U.S. The composition of colophony is expressed by the formula 
C,,H,,0,. By shaking coarsely powdered colophony with dilute alcohol and warming, 
_ it isconverted into abietic acid, 0,,H,,0,, obviously a hydrate of the first. Colophony 
may be considered, therefore, as the anhydride of the abietic acid, and yields from 80 
to 90 per cent. of it under this treatment. Colophony, when boiled with alkaline solu- 
tions, forms greasy salts of abietic acid, the so-called resin soaps which are used in 
admixture with other soaps. Colophony, distilled by itself, yields the so-called 
“rosin oil,” of which two fractions are taken separately; the first that distilling 
under 360° C. (674° F.), and the second that over 360° C. (674° F.), and some 
31 per cent. of fixed gases. When distilled with superheated steam, colophony yields 
benzol and toluol. Stlvic acid, formerly considered to be a constituent of colophony, 
is now regarded as a decomposition product of abietic acid. Similarly pinic and 
pimaric acids, announced as found in colophony, are impure products, although the 
latter acid, or one of the same name, is found in Galipot resin. 

White resin differs from the preceding only in being opaque and of a whitish 
color. These properties it owes to the water with which it is incorporated, and 
which gradually escapes upon exposure, leaving it more or less transparent. 

Medical Uses. Resin is important as an ingredient of ointments and plasters, but 
is never used internally. According to Professor Olmsted, it has the property of 
preventing the ‘oxidation of fatty substances, and thus contributes to the preserva- 
tion of ointments. (A. J. P., xxii. 325.) 

Off. Prep. Ceratum Cantharidis, U. S.; Ceratum Extracti Cantharidis, U. S.; 
Ceratum Resine, U. S.; Charta Epispastica, Br.; Hmplastrum Calefaciens, Br.; 
Emplastrum Cantharidis, Br.; Emplastrum Hydrargyri, U. S.; Emplastrum Picis, 
Sr.; Emplastrum Resinze ; Emplastrum Saponis, 57.; Unguentum Resinx, 5r.; 
Unguentum Terebinthine, Br. 


RESINA COPAIBZ. U.S. Resin of Copaiba. 
(RE-SI/NA CQ-PA/I-BZ,) 


“ The residue left after distilling off the volatile oil from Copaiba.” U.S. 

This is a new officinal preparation. Schweitzer first obtained from copaiba resin 
copaivic acid, which, analyzed by H. Rose, was found to have the formula ©,,H,,O,. 
When crystallized from alcohol the acid fuses at 116°-117° C. (240°8°-242°6° F.), 
Another acid, oxycopaivic, was obtained by Von Fehling, and still a third, meta- 
copaivic acid, by Strauss. The first of these has the formula C,,H,,O,, and the 
second ©,,H,,O,. The properties of copaivic acid have been fully treated of under 
- Copaiba, page 491, and Massa Copaiba, page 926, which see. It is officinally described 
as “a yellowish or brownish yellow, brittle resin, of a weak odor and taste of 
copaiba, and an acid reaction. Soluble in alcohol, benzol, or amylic alcohol.” U.S. 

Medical Properties. Bernatzik exhibited nearly four drachms of this resin in 
five hours, causing violent gastro-intestinal irritation, with vomiting and purging, 
besides renal disturbance. The resin is eliminated by the urine, and exerts some 
influence upon the genito-urinary mucous membrane. It is, however, inferior either 
to the volatile oil or the balsam. The dose is from ten to twenty grains (0-65 to 


1:3 Gm.). 
RESINA JALAPZ. U.8., Br. Resin of Jalap. 


(RE-SI/NA JA-LA'PZ.) 

Jalape Resina, Br.; Résine de Jalap, Fr.; Jalapenharz, @. 

“Jalap, in No. 60 powder, one hundred parts [or sixteen ounces av.]; Alcohol, 
Water, each, a sufficient quantity. Moisten the powder with twenty-five parts [or 
three and three-quarter fluidounces] of Alcohol, and pack it firmly in a cylindrical 
percolator; then add enough Alcohol to saturate the powder and leave a stratum 
above it. When the liquid begins to drop from the percolator, close the lower 
orifice, and, having closely covered the percolator, macerate for forty-eight hours. 
Then allow the percolation to proceed, gradually adding Alcohol, until two hundred 
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parts [or two pints] of tincture are obtained, or until the tincture ceases to produce 
more than a slight turbidity when dropped into water. Distil off the Alcohol, by 
means of a water-bath, until the tincture is reduced to forty parts [or six and a 
half fluidounces], and add the latter, with constant stirring, to nine hundred parts 
for eight pints] of Water. When the precipitate has subsided, decant the super- 
natant liquid, and wash the precipitate twice, by decantation, with fresh portions 
of Water. Place it upon a strainer, and, having pressed out the liquid, dry the 
Resin with a gentle heat.” U.S. 

“Take of Jalap, in coarse powder, eight ounces [avoirdupois]; Rectified Spirit, 
Distilled Water, each, a sufficiency. Digest the Jalap with sixteen fluidounces of the 
Spirit in a covered vessel, at a gentle heat, for twenty-four hours ; then transfer to a 
percolator, and, when the tincture ceases to pass, continue the percolation with succes- 
sive portions of Spirit until it ceases to dissolve anything more. Add to the tincture 
four fluidounces of the Water, and distil off the Spirit by a water-bath. Remove 
the residue while hot to an open dish, and allow it to become cold. Pour off the 
supernatant fluid from the resin, wash this two or three times with hot water, and 
dry it on a porcelain plate by the heat of a stove or water-bath.” Br. 

The two processes probably do not differ very materially in the result ; though, if 
jalap yielded anything to alcohol that is insoluble in water besides resin, it will be neces- 
sarily found in the British preparation, while that of the U. 8. Pharmacopeia con- 
sists of resin almost exclusively. The difference arises from the circumstance that, 
in the Br. process, probably to enable the whole of the alcohol to be saved by distil- 
lation, the water for precipitation is added before the spirit is distilled off, while, in 


the U. S. process, it is not added until so much of the alcohol has been distilled as’ 


to leave only enough to hold the extracted matters in solution. It is obvious, there- 
fore, that the resin of the former contains everything insoluble in water that the 
aleohol had extracted; while that of the latter contains nothing which water was 
unable to precipitate from the strong tincture left in the still. ‘ Resin of Jalap 
is partly soluble in ether, and the residue, when dissolved in solution of potassa, is 
not precipitated by the addition of diluted hydrochloric acid in excess. It is in- 
soluble in disulphide of carbon. One part of the Resin is soluble in 50 parts of 
warm water of ammonia. On cooling, the solution does not gelatinize, and remains 
clear after being supersaturated with acids. If the ammoniacal solution is quickly 
evaporated, the residue is soluble in water.” U.S. 

The U.S. resin, although pure enough for practical purposes, is still colored. To 
obtain it colorless, the powdered jalap should be mixed, before percolation, with an 
equal quantity of finely powdered animal charcoal, and, previously to the introduc- 
tion of this mixture into the percolator, half the quantity of animal charcoal, simi- 
larly powdered, should be packed in the bottom of the instrument. The coloring 
matter is thus left behind; and the resulting tincture, treated as directed in the 
process, yields the resin as white as starch, 

Resin of jalap consists of two portions, one of which is hard and insoluble in 
ether, the other is soft and soluble in that menstruum ; the former constituting about 
70 per cent. It is insoluble in oil of turpentine. (Squire.) For its chemical prop- 
erties, see Jalapa. It was at one time supposed that the purgative properties re- 
sided chiefly if not exclusively in the hard resin; but experiments by Mr. John C. 
Long appear to prove that the soft is equally energetic. (A. J. P., 1861, p. 489.) 

Guaiac, rosin, and other resinous substances are said to be sometimes fraudulently 
added to the resin of jalap. Guaiac may be detected by the green color it produces, 
when a few drops of solution of chloride of sodium or of calcium are added to an 
alcoholic solution of the suspected resin. (Journ. de Pharm., 3e sér., x. 357.) M. 
Blacher triturates 50 centigrammes of the pulverized suspected resin, 20 centigrammes 
of the black oxide of copper, and 20 drops of alcohol, and then with 5 drops of 
liquor ammonia; if guaiac be present in sufficient proportion, in less than a minute 
a beautiful apple-green color is developed. (Jowrn. de Pharm., Juillet, 1870.) Aloes, 
suspected by the bitterness of the resin, was detected in a specimen by M. Daenen, 
of Brussels, who obtained picric acid from it by acting on it with nitric acid. 
(A. J. P., 1866, p. 375.) According to G. A. Kaiser, jalap resin may be distin- 
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guished from all other resins by being gradually dissolved by concentrated sulphurie 
acid, and depositing, after some hours, a brown soft viscid matter. (Chem. Gaz. 
Jan. 1845; from Liebig’s Annalen.) A better test is probably that proposed by A. 
Buchner. When pure jalap resin is dissolved in an alkaline solution, it is not pre- 
cipitated by the addition of sulphuric or hydrochloric acid, having been converted 
through the agency of the alkali, into an acid soluble in water. All the ddulteratiny 
resins yield precipitates under the same circumstances. The resins of scammony 
and of fusiform jalap act in this respect like the true jalap resin, but are distin- 
guishable by being wholly soluble in ether, while jalap resin is not. (ewes Repert: 
fiir Pharm., No. 1, 1854.) 

It is now generally believed that the resin of jalap is its sole purgative principle, 
the gummy extractive being either simply diuretic or wholly inert. To obviate the 
occasional harshness of the resin, it has been advised to triturate it with milk-sugar, 
sulphate of potassium, almond emulsion, or other substance calculated to separate 
its particles. (See Abstractum Jalapx.) It may be conveniently made into pill with 
mucilage or alcohol. (Hasselby, P. J. 7r., 2d ser., vil. 231.) The dose is from 
two to five grains (0:13-0:33 Gm.). 


RESINA PODOPHYLLI. U.S. Resin of Podophyllum. 
(RE-SI/NA POD-Q-PHYL'LI.) 

Podophylli Resina, Br.; Resin of May-Apple; Résine de Podophylle, Fr.; Podophyllumharz, @, 

“ Podophyllum, in No. 60 powder, one hundred parts [or sixteen ounces av. ] ; 

Hydrochloric Acid, one part [or one fluidrachm]; Alcohol, Water, each, a sufficient 
quantity. Moisten the powder with forty parts [or seven fluidounces] of Alcohol, 
and pack it firmly in a cylindrical percolator; then add enough Alcohol‘to saturate 
the powder and leave a stratum above it. When the liquid begins to drop from the 
percolator, close the lower orifice, and, having closely covered the percolator, macer- 
ate for forty-eight hours. Then allow the percolation to proceed, gradually adding 
Alcohol, until one hundred and fifty parts [or one and a half pints] of tincture are 
obtained, or until the tincture ceases to produce more than a slight turbidity when 
dropped into water. JDistil off the Alcohol, by means of a water-bath, until the 
tincture is reduced to the consistence of honey, and pour it slowly, with constant 
stirring, into one hundred parts [or one pint] of Water, previously cooled to a tem- 
perature below 10° C. (50° F.), and_ mixed with the Hydrochloric Acid. When 
the precipitate has subsided, decant the supernatant liquid, and wash the precipitate 
twice, by decantation, with fresh portions of cold Water. Spread it, in a thin layer, 
upon a strainer, and dry the Resin by exposure to the air, in a cool place.” 
U.S. 
“Take of Podophyllum Root, in coarse powder, one pound [avoirdupois] ; Recti- 
fied Spirit, three pints, or a sufficiency ; Distilled Water, Hydrochloric Acid, each, 
a sufficiency. Exhaust the Podophyllum with the Spirit by percolation ; place the 
tincture in a still, and draw cff the greater part of the spirit. Acidulate the Water 
with one twenty-fourth of its bulk of Hydrochloric Acid, and slowly pour the liquid 
which remains after the distillation of the tincture into three times its volume of 
the acidulated water, constantly stirring. Allow the mixture to stand for twenty- 
four hours to deposit the resin. Wash the resin on a filter with Distilled Water, 
and dry it in a stove.” Dr. 

Resin of podophyllum has a light brown color, an acrid bitter taste, and a slight 
odor of the root. It consists of two resins, one soluble both in ether and alcohol, 
the other in alcohol only. The resin extracted by ether constitutes, according to 
Mr. John W. Cadbury, 75 per cent. of the whole (A. J. P., July, 1858, p. 301), 
according to Mr. Harvey Allen, 80 per cent. (Jbid., May, 1859, p 206.) “ Resin 
of Podophyllum is partly soluble in ether, and the residue, when dissolved in solu- 
tion of potassa, is precipitated by the addition of diluted hydrochloric acid in excess.” 
U.S. The officinal resin is soluble in alkaline solutions, from which it is precipi- 
tated by acids, in this respect differing strikingly from the resins of jalap and scam- 
mony. It is insoluble in oil of turpentine. The name of podophyllin, given to it 
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by the practitioners calling themselves eclectics, who have long been in the habit of 
using this resin, is inappropriate, and should be abandoned. 

Resin of podophyllum is a powerful cathartic, occasionally producing some griping 
and nausea, but capable of being favorably modified by combination, and of being 
very usefully employed in connection with other cathartics, to give them increased 
energy. It is supposed to be especially cholagogue, and this belief has been con- 
firmed by the experiments of Rutherford. There has been much difference of opinion 
as to the relative activity of the two resins composing it, some maintaining that both 
are active, others that the activity resides mainly, if not exclusively, in the resin soluble 
inether. It is difficult to resist the evidence of the experiments of Mr. Cadbury, who 
states in the paper above referred to that, while half a grain of the ethereal resin acted 
energetically, and a cathartic effect was produced by even one-fourth of a grain, the por- 
tion insoluble in that menstruum was given in the dose of one grain without any effect 
whatever. Moreover, this evidence was subsequently confirmed by the experiments 
of Prof. F. B. Power. (A. J. P., xlvi, 227.) It is asserted by Prof. Power, and 
confirmed by Prof. Maisch (Zbid., 226), that the purgative principle of podophyllum 
is soluble in hot water. The researches of Power (A.v. P., 50, p. 369), Maisch, 
(P. J. Tr., 1880, p. 621), Quereschi (Ber. Chem. Gres., 12, p. 683), and Pod- 
wissotsky have established the fact that podophyllum does not contain berberine or 
any alkaloid, and that its activity is due to principles present in the resins. (See 
Podophyllum.) Resin of podophyllum is a mixture of the active and inert princi- 
ples of the root. The dose of the officinal resin is from one-eighth of a grain to 
half a grain (0:008-0-:03 Gm.). A small proportion of extract of belladonna or 
hyoscyamus mitigates its irritant action. Care must be used in handling it in quan- 
tity, as it is a powerful irritant, frequently producing conjunctivitis. 


RESINA SCAMMONII. U.S. Resin of Scammony. 
(RE-SI/NA SCAM-MO’NI-1.) 
7 aha cen Resina, Br.; Resina Scammonia, P.G.; Résine de Scammonée, Fr.; Scammonta- 
arz, G. 

‘“‘Scammony, in No. 60 powder, one hundred parts [or sixteen ounces ay.]; Al- 
cohol, Water, each, a sufficient quantity. Digest the Scammony with successive por- 
tions of boiling Alcohol until exhausted. Mix the tinctures, and reduce the mix- 
ture to a syrupy consistence by distilling off the Alcohol. Then add the residue 
to two hundred and fifty parts [or two and a half pints] of Water, separate the 
precipitate formed, wash it thoroughly with Water, and dry it with a gentle 
heat.” U.S. 

‘Take of Scammony Root, in coarse powder, eight ounces [avoirdupois]; Recti- 
fied Spirit, Distilled Water, each, a sufficiency. Digest the Scammony Root with 
sixteen fluidounces of the Spirit in a covered vessel, at a gentle heat, for twenty-four 
hours; then transfer to a percolator, and, when the tincture ceases to pass, add more 
Spirit and let it percolate slowly until the root is exhausted. Add to the tincture 
four fluidounces of the Water, and distil off the Spirit by a water-bath. Remove 
the residue while hot to an open dish, and allow it to become cold. Pour off the 
supernatant fluid from the resin, wash this several times with hot water, and dry it 
on a porcelain plate with the heat of a stove or water-bath. It may also be prepared 
in a similar way from Scammony.” Br. 

The U.S. and British resins, though procured, the former from the gum-resin, 
the latter from the root of the plant, are nearly identical in their effects. Indeed, 
the elaborate researches of Professor H. Spirgatis (A. J. P., xlvi. 421) appear to 
have established the identity of the two products. Mr. A. Hess, however (Jdid., 
1875, p. 210), states that the resin obtained from the root contains tannic acid. 
The advantage of the preparation is that the resin is obtained free from the inert 
‘matters with which it is often associated in thescammony of commerce. When pure 
virgin scammony can be procured, any preparation is unnecessary. Obtained accord- 
ing to the U.S. process, the resin is of a dirty greenish brown color, with a feeble 
odor and taste of scammony, and is very soluble in ether, alcohol, and boiling proof 
spirit, When purified with animal charcoal it has a pale brownish yellow color, 
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and is without odor or taste, but retains its purgative property. “Resin of Scam- 
mony is wholly soluble in ether. It dissolves in [officinal] solution of potassa, and 
the heated solution is not precipitated by the addition of hydrochloric acid in excess.” 
U.S. The Br. resin is in brownish translucent pieces, with a resinous fracture, 
and of a sweetish, fragrant odor derived from the root, and wholly different from 
that of scammony. 

The resin of scammony is liable to adulteration. Jalap resin may be detected by 
its partial insolubility in rectified ether, which dissolves that of scammony in all pro- 
portions. Sulphuric acid is the best test of common rosin or colophony, producing 
instantaneously with this substance an intense red color; while in the resin of scam- 
mony it causes no immediate change. For the tests of guaiac, the reader is referred 
to that article on page 728. (See also 4. J. P., xxiv. 158.) In regard to this 
sophistication, the Br. Pharmacopeeia directs that the tincture shall not render 
the fresh-cut surface of a potato blue. The presence of other resins may be known 
by yielding precipitates when sulphuric acid is added to their alkaline solution ; the 
resin of scammony agreeing with that of jalap in not affording a precipitate under 
such circumstances. Mr. Chas. Bullock has found this resin, as well as that of jalap 
and of podophyllum, to be insoluble.in benzol, thus enabling any resin soluble in 
this liquid, which may be employed in their sophistication, to be readily detected. 
(A. J. P., 1862, p. 114.) When rubbed with unskimmed milk, the resin of scam- 
mony forms a uniform emulsion, undistinguishable from rich milk itself. This is an 
excellent mode of administration. The resin should always be given either rubbed 
' up with some mild powder, orin emulsion. The dose is from four to eight grains 
(0:26-0:52 Gm.). 

Off. Prep. Eixtractum Colocynthidis Compositum, UV. S.; Mistura Scammonii, Br. 


RHAMNI SUCCUS. Br. Buckthorn Juice. 
(RHAM'NI SUc'Cus.) 

“ The recently expressed juice of the ripe berries of common Buckthorn, Rhamnus 
catharticus. Linn.” Lr. 

Sue de Nerprun, fr. ; Kreuzdornbeerensaft, G. 

R. catharticus. Willd. Sp. Plant.i. 1092; B. & 7.64. For generic and specific 
characters, see Frangula, p. 697. 

This shrub flowers in May and June, and ripens its fruit in the latter part of 
September. The berries and their juice are used. When ripe they are of the size 
of a pea, round, somewhat flattened at top, black, smooth, shining, with four seeds 
in a green, juicy parenchyma. Their odor is unpleasant, their taste bitterish, acrid, 
and nauseous. The expressed juice has the color, odor, and taste of the parenchyma. 
It is reddened by the acids, and from deep green is rendered light green by the al- 
kalies. Upon standing it soon begins to ferment, and becomes red in consequence 
of the formation of acetic acid. Hvaporated to dryness, with the addition of lime 
or an alkali, it forms the color called by painters sap-green. The dried fruit of 
another species, /?. infectorius, yields a rich yellow color, and is employed in the arts 
under the name of French berries. 

M. Fleury obtained a peculiar crystallizable principle, which is contained both in 
the expressed juice and in the residue remaining after expression, and for which he 
proposed the name of rhamnin ; but he did not ascertain whether it possessed cathartic 
properties. (See Jowrn. de Pharm., xxvii. 666.) Winckler obtained from the ripe 
fruit a principle which he called cathartin, and believes that the rhamnin of Fleury, 
which was obtained from the unripe berries, is converted into that principle and 
erape sugar as the fruit matures. (Chem. Gaz., viii. 232.) Lefort (Journ. de 
Pharm., 1866, p. 420) studied Fleury’s rhamnin, and describes it as forming pale 
yellow, translucent tables. It is scarcely soluble in cold water, soluble in hot alco- 
hol, insoluble in ether or bisulphide of carbon. It is very soluble in caustic alkalies, 
from which it is precipitated by mineral acids. He gives it the formula C,,H,,0, 
+ 2H,0. Lefort also founda principle, rhamnegin, soluble in cold water, but other- 
wise agreeing in properties with rhamnin. Schiitzenberger (1868) decomposed 
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rhamnegin, proving it to be a glucoside, having the formula O,,H,,0,,, and yielding 
rhamnetin, ©,,H,,O,, and a sugar isomeric with mannit. Schtitzenberger also finds 
a body isomeric with rhamnegin, and distinguishes the two as a rhamnegin and 8 
rhamnegin, which, with Lefort’s rhamnin, are present in buckthorn juice. 

Liebermann and Hérmann (Ber. Chem. es., xi. (1878), pp. 952, 1618) confirm 
Schiitzenberger’s results, and give the name of xwanthorhamnin to his a rhamnegin. 
They find his formula ©,,H,,O, for rhamnetin to be correct, but get results that give 
for xanthorhamnin rather the formula C,,H,,0,,. 

Medical Properties and Uses. Both the berries and the expressed juice are 
actively purgative ; but, as they are apt to occasion nausea and severe griping, with 
much thirst and dryness of the mouth and throat, they are now little employed. 
They formerly enjoyed considerable reputation as a hydragogue cathartic in dropsy, 
and were given also in rheumatism and gout. The only shape in which they are 
now used is that of syrup, which is sometimes added to hydragogue or diuretic mix- 
tures. The dose of the recent berries is about a scruple (1:3 Gm.), of the dried a 
drachm (3:9 Gm.), of the expressed juice a fluidounce (30 C.c.). 

Off. Prep. Syrupus Rhamni, Br. 


RHEUM. U.S. Lhubarb. 
(RHE/UM.) 

“The root of Rheum officinale, Baillon, and of other undetermined species of 
Rheum. (Nat. Ord. Polygonacez.)” U.S. “The dried root, deprived of the bark, 
from one or more undetermined species of Rheum (Linn.), from China, Chinese 
Tartary, and Thibet. Imported from Shanghai and Canton, and brought overland 
by way of Moscow.” Br. 

Rhei Radix, Br., Rhubarb Root; Rhabarbarum; Rhubarbe, Fr.; Rhabarber, G.; Rabarbaro, 
It.; Ruibarbo, Sp.; Hainoung, Chin.; Schara-modo, Thibet. 

Gen. Ch. Calyx petaloid, six-parted, withering. Stamens about nine, inserted 
into the base of the calyx. Styles three, reflexed. Stigmas peltate, entire. Ache- 
nium three-cornered, winged, with the withered calyx at the base. Hmbryo in the 
centre of the albumen. Lindley. 

Notwithstanding the length of time that rhubarb has been in use, it has not yet 
been determined from what precise plant the Asiatic drug is derived ; the remoteness 
of the region where it is collected, and the jealous care with which the monopoly of 
the trade is guarded, having prevented accurate information. 

The terms rha and rheon, from the former of which were derived the names 
rhabarbarum and rhubarb, and from the latter the botanical title Rheum, were ap- 
plied by the ancients to a root which came from beyond the Bosphorus, and which 
is supposed, though upon somewhat uncertain grounds, to have been the product of 
the Rheum Rhaponticum, growing on the banks of the Caspian Sea and the Volga. 
This species was also at one time believed to be the source of the medicine now in 
use ; but the true rhubarb has long been known to be wholly distinct from the Rha- 
pontic, and derived from a different source. It was not till the year 1732 that any 
probable information was obtained as to its real origin.- At that time plants were 
received from Russia by Jussieu in France, and Rand in England, which were said 
to be of the species affording the genuine rhubarb, and were named by Linnzeus, 
under this impression, kheum Rhabarbarum, a title which has since given way to 
Rheum undulatum. Subsequently, Kauw Boerhaave obtained from a merchant, 
who dealt in the rhubarb of Tartary, some seeds which he said were those of the 
plant producing the root sold by him. These, having been planted, yielded two 
species of Rheum, /. undulatum, and another which Linneeus named FR. palmatum. 
Seeds transmitted by Dr. Mounsey from St. Petersburg to Dr. Hope, and planted 
in the botanic garden at Edinburgh, produced the latter species; and the same was 
also raised at Upsal from a root received by Linnzeus from De Gorter, and was 
described in 1767 by the younger Linnzeus, two years after the appearance of 
Dr. Hope’s paper in the Philosophical Transactions. Thus far the evidence appears 
equally in favor of R. palmatum and Ff. undulatum. Colonel Przewalski has re- 
cently reasserted from personal observation that 2. palmatum produces rhubarb ; but 
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tke specimens of the root which he brought to St. Petersburg are stated by Prof. 
Dragendorff to be essentially different from true rhubarb. Claims have also been 
made from time to time for various other species of Rheum as sources of the drug. 
Pallas, upon exhibiting the leaves of R. palmatum to some Bucharian merchants, 
was told that the leaves of the rhubarb plant were entirely different in shape; and 
the description he received of them corresponded more closely with those of R. 
compactum, than of any other known species. Seeds of this plant were, moreover, 
sent to Miller from St. Petersburg, as those of the true Tartarian rhubarb. Dr. 
Wallich, superintendent of the botanical garden at Calcutta, received seeds that 
were said to be those of the plant which yielded the Chinese rhubarb, growing on 
the Himalaya Mountains and the highlands of Tartary. These produced a species 
not previously described, which Dr. Wallich named R. Emodi, from the native title 
of the plant. It is the R. australe of Mr. Don and of Colebrooke, and has been ascer- 
tained to afford a root which, though purgative, is very unlike the officinal rhubarb. 
In 1867, French missionaries in Southeastern Thibet forwarded to Dr. Soubeiran, 
of Paris, live specimens of a plant which they assert yields the true rhubarb; and 
Baillon subsequently described the flowering plant under the name of R. officinale. 
Its root resembles the true rhubarb, but the most careful cultivation has failed to 
obtain an identical product,* and it cannot yet be considered as settled how far 
the commercial drug is obtained from it. 

All the plants of this genus are perennial and herbaceous, with large branching 
roots, which send forth vigorous stems from four to cight feet or more in height, 
surrounded at their base with numerous very large petiolate leaves, and terminating 
in lengthened branching panicles, composed of small and very numerous flowers, 
resembling those of the Rumex or dock. There is some difficulty in arranging the 
species, in consequence of the tendency of the cultivated plants to form hybrids; 
and it is frequently impossible to ascertain to which of the wild types the several 
garden varieties are to be referred. Lindley states that R. Rhaponticum, R. hy- 
bridum, and R. compactum, and their hybrids, are the common garden rhubarbs.t 


* Senier found that, as raised in England, the root of R. officinale yielded less than half the per- 
centage of extract obtained from the East Indian drug. In ten-grain doses the extract was de- 
eidedly cathartic. 

+ The following descriptions are from the Flora Medica of Dr. Lindley. 

Rheum palmatum. Willd. Sp. Plant, ii. 489; Lindley, Flor. Med. p. 358; Carson, Jilust. of Med. 
Bot. ii. 22, pl. 69; B. & 7. 214. “ Leaves roundish-cordate, half palmate; the lobes pinnatifid, 
acuminate, deep dull green, not wavy, but uneven and very much wrinkled on the upper side, hardly 
scabrous at the edge, minutely downy on the under side; sinus completely closed; the lobes of the 
leaf standing forwards beyond it. Petiole pale green, marked with short purple lines, terete, ob- 
scurely channelled quite at the upper end. Flowering stems taller than those of any other species.” 

R. undulatum. Willd. Sp. Plant. ii. 489; Lindley, Flor. Med. p. 357; Woodv. Med. Bot., 3d ed., 
v.81. “Leaves oval, obtuse, extremely wavy, deep green, with veins purple at the base, often 
shorter than the petiole, distinctly and copiously downy on each side, looking as if frosted when 
young, scabrous at the edge; sinus open, wedge-shape, with the lower lobes of the leaves turned 
upwards. Petiole downy, blood-red, semi-cylindrical, with elevated edges to the upper side, which 
is narrower at the upper than the lower end.” This is a native of Siberia, and probably Tartary 
and China. It was cultivated by the Russian government as the true rhubarb plant; but the cul- 
ture has been abandoned. It contributes to the rhubarb produced in France. 

R. compactum. Willd. Sp. Plant. ii. 489; Lindley, Flor. Med. p. 358; Carson, Jilust. of Med. 
Bot. ii. 24, pl. 71. “ Leaves heart-shaped, obtuse, very wavy, deep green, of a thick texture, sca- 
brous at the margin, quite smooth on both sides, glossy and even on the upper side; sinus nearly 
closed by the parenchyma. Petiole green, hardly tinged with red except at the base, semi-cylin- 
drical, a little compressed at the sides, with the upper side broad, flat, bordered by elevated edges, 
and of equal breadth at each end.” ‘This plant is said to be a native of Tartary and China. It 
is one of the garden rhubarbs, and has been cultivated in France for its root. 

R. australe. Don, Prod. Flor. Nepal. p.75.—R. Emodi. Wallich; Lindley, Flor, Med. p. 354; 
Carson, I/lust. of Med. Bot. ii. 24, pl. 70. ‘Leaves cordate, acute, dull green, but little wavy, 
flattish, very much wrinkled, distinctly rough, with coarse short hairs on each side; sinus of the 
base distinctly open, not wedge-shaped but diverging at an obtuse angle, with the lobes nearly 
turned upwards. Petioles very rough, rounded-angular, furrowed ; with the upper side depressed, 
bordered by an elevated edge, and very much narrower at the upper than the lower end.” The 
root of this species was at one time conjectured to be the source of officinal Asiatic rhubarb, but 
has been found to have scarcely any resemblance to it. The plant has been cultivated both in 
Europe and this country, and its petioles answer well for tarts, etc. 

R. Rhaponticum. Willd. Sp. Plant. ii. 488; Lindley, Flor. Med. p. 357; Loudon’s Eneyc. of 
Plants, p. 335. “ Leaves roundish-ovate, cordate, obtuse, pale green, but little wavy, very concave, 
even, very slightly downy on the under side, especially near the edge, and on the edge itself; sca- 
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R. officinale. Baillon—B. & T. 213—is described in the Pharmacographia “‘ as 
a perennial, noble plant, resembling the common garden rhubarb, but of larger size. 
It differs from the latter in several particulars: the leaves spring from a distinct 
crown rising some inches above the surface of the ground; they have a subcylin- 
drical petiole, which, as well as the veins of the under side of the lamina, is covered 
with a pubescence of short erect hairs. The lamina, the outline of which is orbic- 
ular, cordate at base, is shortly 5- to 7-lobed, with the lobes coarsely and irregularly 
dentate; it attains 4 to 43 feet in length, and rather more in breadth. The first 
leaves in spring display before expanding the peculiar metallic red hue of copper.” 

Besides the species already mentioned, J. leucorrhizum, growing in the Kirghese 
desert in Tartary, 2. Capsicum from the Altai Mountains, R. Webbianum, R. spect- 
forme, and FR. Mooreraftianum, natives of the Himalaya Mountains, and &. eras- 
sinervium and R. hybridum, cultivated’in Europe, but of unknown origin, yield 
roots which have either been employed as purgatives, or possess properties more or 
less analogous to those of officinal rhubarb, though they have not entered into general 
commerce. In Java, the root of an indigenous species is used as a purgative. Ac- 
cording to the analysis of J. H. Schmidt, it contains more chrysophan and emodin, 
and less chrysophanie and rheotannic acids, than does the officinal drug, 

Rhubarb is produced abundantly in the elevated lands of Tartary, about the lake 
Koko Nor, and is said to be cultivated in the neighboring Chinese province of 
Shen-see, and in that of Setchuen. From these sources it is generally supposed 
that our supplies of Russian and Chinese rhubarb are exclusively derived ; but the 
root is also collected in Boutan and Thibet, on the north of the Himalaya Mountains ; 
and it is probable that the plant pervades the whole of Chinese Tartary. It flour- 
ishes best in a light sandy soil. It is stated by Mr. Bell, who, on a journey from 
St. Petersburg to Pekin, had an opportunity of observing it in a growing state, that 
it is not cultivated by the Tartars, but springs up spontaneously, in tufts, wherever 
the seeds have fallen upon the heaps of loose earth thrown up by the marmots. In 
other places the thickness of the grass prevents their access to the soil. The root 
is not considered sufficiently mature for collection till it has attained the age of six 
years. It is dug up twice a year in Tartary, in the spring and autumn; in China 
not till the winter. After removal from the ground, it is cleaned, deprived of its 
cortical portion and the smaller branches, and then divided into pieces of a conve- 
nient size. These are bored with holes, and strung upon cords to dry; according 
to Mr. Bell, about the tents and on the horns of sheep; according to Sievers, under 
sheds, by which the rays of the sun are excluded, while the air has free access. The 
Chinese are said first to place the pieces on a stone slab heated by fire beneath, and 
afterwards to complete the drying process by exposing them to the sun and air. In 
Boutan the roots are hung up in a kind of drying-room, in which a moderate and 
regular heat is maintained. Much time and attention are devoted to the preparation 
of the root; and Sievers states that a year sometimes elapses from the period of its 
collection, before it is ready for exportation. A large proportion of its weight is 
lost in drying, according to some accounts four-fifths, to others not less than seven- 
eighths. It is probably in order to favor the drying that the bark isremoved. The 
trade in rhubarb is said to have formerly centred in the Chinese town of Si-nin, 
where a Bucharian company or family was established, which possessed a monopoly 
of this trade, in consideration of a certain tribute paid to the government. At 
present rhubarb is chiefly purchased for the European trade at the town of Hankow, 
on the upper Yangtse, the yearly export reaching, it is said, over 5000 peculs 
(pecul = 133°33 lbs.). There were formerly two varieties of Asiatic rhubarb, the 
Russian and Chinese, but at present little or no rhubarb finds its way overland to 
Kurope. As long back as 1687, the Russian government subjected the export of 


brous at the margin ; sinus quite open, large, and cuneate. Petiole depressed, channelled on the upper 
side, with the edges regularly rounded off, pale green, striated, scarcely scabrous. Panicles very 
compact and short, always rounded at the ends, and never lax as in the other garden species. 
Flowering stem about three feet high.” The Rhapontic rhubarb grows upon the banks of the Cas- 
pian Sea, in the deserts between the Volga and the Oural, and in Siberia. It is said also to grow 
upon the borders of the Euxine. It is cultivated as a garden plant in Europe and this country; 
and the root is produced for sale both in France and in England. 
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rhubarb from China into Russia to official surveillance, and finally monopolized the 
trade entirely. At Kiachta a very rigorous Inspection of the drug was enforced ; 
the selected pieces being finally sewed into linen sacks pitched and coated with hide. 
All the pieces which did not pass examination were committed to the flames ; and the 
remainder was sent to St. Petersburg. This variety was sometimes called Turkey 
Rhubarb, from the circumstance that it was formerly derived from the Turkish 
eh whither it is said to have been brought from Tartary by caravans through 

ersia and Natolia. The circumstance of the identity of the Russian and Turkey 
rhubarb, and its decided difference from the Chinese, would appear to indicate a 
distinct origin for the two varieties. Inferior parcels of the root, which could not 
pass the inspection of the Russian authorities, were said to enter Russia by Tasch- 
kend, and to be known to the druggists of that country by the name of Zaschkend 
rhubarb. As Russian rhubarb no longer occurs in commerce, the description of it 
is given in a foot-note.* 

CuHinEsE Ruusars (India Rhubarb, Rheum Sinense vel Indicum) is in 
cylindrical or roundish pieces, sometimes flattened on one or both sides, of a dirty 
brownish yellow color externally, appearing as if the cortical portion of the root had 
been removed by scraping, and the surface rendered smooth and somewhat powdery 
by attrition. The best pieces have a rather close and compact texture, and, when 
broken, present a ragged uneven surface, variegated with intermingled shades of 
dull red, yellowish, and white, which are sometimes diversified or interrupted by 
darker colors, and especially marked with dark lines so arranged as to form an in- 
ternal ring of star-like spots. The pieces are generally perforated with small holes, 
intended for convenience of suspension during the drying process; and portions of 
the suspending cord are not unfrequently found remaining in the holes. Chinese 
rhubarb has a peculiar somewhat aromatic smell, and a bitter astringent taste, is 
gritty when chewed, imparts a yellow color to the saliva, and affords a yellowish 
powder with a reddish brown tinge. With the pieces of good quality others often 
come mingled, defective from decay or improper preparation. These are usually 
lighter, and of a dark or russet color. Like all the other varieties of rhubarb, this 
is liable to be attacked by worms; and in almost every large parcel pieces may be 
found which have suffered from this cause. 

* The pieces of Russian rhubarb are irregular and somewhat angular, appearing as if the bark 
had been shaved off longitudinally by successive strokes of a knife, and a portion of the interior 
substance removed with each shaving. They have a cleaner and fresher appearance than the 
Chinese, and their color both internally and externally, though of the same general character, 
is somewhat more lively. They are less compact and heavy; and are cut with less facility, 
owing to their giving way before the knife. Another distinction is the character of the per- 
forations, which in the Russian rhubarb are large, frequently reaching only to the centre, and 
evidently made for the purpose of inspection; while in the Chinese they are small, penetrate com- 
pletely through the pieces, and were intended for the passage of a suspending cord. The taste 
and smell of the former closely resemble those of the latter, except that the Russian is rather 
more aromatic. There is the same crackling under the teeth, and the same yellow stain imparted 
to the saliva; but the color of the powder in this variety is a bright yellow, without the brownish 
tinge exhibited by the Chinese. When thin slices, previously boiled in water, are examined by 
the microscope, they exhibit numerous clusters of minute crystals of oxalate of calcium. Mr. 
Quekett found between 35 and 40 grains of them in 100 grains of the root. They are observed 
both in Russian and Chinese rhubarb. For further information as to the varieties of Russian 
rhubarb, see A. J. P., 1867, p. 212, or abstract in 14th edition U.S. D. 

+ In former editions of this work a variety of rhubarb imported from Canton has been noticed, 
which was evidently prepared, before leaving China, so as to resemble the Russian, having an 
angular surface as if pared with a knife. The pieces were obviously selected with great care, as 
they were remarkably free from defects. But in most of those which came under our notice, the 
small penetrating hole was observable, which characterizes the Chinese rhubarb, though it had in 
some instances been filled with the powdered root, so as in some measure to conceal it. Besides, 
the colors were not quite so bright as those of Russian rhubarb. This is undoubtedly the variety 
described by Pereira, under a distinct head, as the Dutch-trimmed or Batavian rhubarb, and con- 
sidered by him as probably Bucharian or Russian rhubarb of inferior quality, sent by the way of 
Canton. A sufficient proof, we think, that this is not the case, is the presence in most pieces of 
the small penetrating hole, occasionally filled with the remains of the cord, and in some picces 
almost shaved away in the paring process. We have never seen such a hole in any piece of true 
Russian rhubarb, which does not appear to be strung up like the Chinese when dried. ty 

Under the title of Canton stick rhubarb, Pereira describes a variety of which small quantities 
have been imported from Canton into London. It closely resembles the English stick rhubarb, 
and is supposed to be derived from the branches of the root of the plant which yields the true 
Chinese rhubarb. 
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European Ruvpars. In various parts of Europe, particularly in England, 
France, Belgium, and Germany, the rhubarb plants have been cultivated for many 
years; and considerable quantities of the root were at one time brought into the 
market. At present it appears not to be imported. 

English Rhubarb. This formerly came in two forms. In one the root was eut and 
perforated in imitation of the Russian. The pieces were of various shape and size, 
sometimes cylindrical, but more commonly flat, or somewhat lenticular, and of con- 
siderable dimensions. In the other, the so-called stick rhubarb, the pieces were 
somewhat cylindrical, five or six inches long by an inch or less in thickness, and 
more or less irregular upon the surface, as if they had shrunk unequally in drying. 
English rhubarb is lighter than the Asiatic, more spongy, and often somewhat pasty 
under the pestle. It is redder, and when broken exhibits a more compact and regular 
marbling; the pinkish lines being arranged like rays from the centre towards the 
circumference. The “star-like spots” are either wanting or very few and scattered. 
The powder also has a deeper reddish tint. The odor is feeble and less aromatic 
than that of the Asiatic varieties; the taste is astringent and mucilaginous with 
little bitterness ; and the root, when chewed, scarcely feels gritty between the teeth, 
and but slightly colors the saliva. Few crystals of oxalate of calcium are discov- 
erable by means of the microscope. Considerable quantities of rhubarb are yearly 
produced by Mr. Rufus Usher, near Banbury, but even in London it can scarcely 
be bought. It is probable that the powder is used to adulterate that of true rhubarb. 

French Rhubarb. Rhapontic Rhubarb. Crimea Rhubarb. The rhubarb pro- 
duced in France is, according to Guibourt, chiefly from R. Rhaponticum, FR. undu- 
latum, and R. compactum ; that of 2. palmatum, which most closely resembles the 
Asiatic, having been found to degenerate so much as not to be a profitable object of 
culture. Most of the French rhubarb is produced in the neighborhood of L’Orient, 
in the department of Morbihan ; and the spot where it grows has, from this cireum- 
stance, received the name of Rhewmpole. Two kinds were described by Guibourt, 
both under the name of Rhapontic root,*—one proceeding from the 2. Rhaponticun, 
erowing in the gardens in the environs of Paris; the other, from this and the two 
other species above mentioned, cultivated at Rheumpole; but, according to the 
authors of the Pharmacographia, the cultivation in France has been almost entirely 
abandoned.} 

Choice of Rhubarb. In selecting good rhubarb, without reference to the com- 
mercial variety, those pieces should be preferred which are moderately heavy and 
compact, of a lively color, brittle, presenting when broken a fresh appearance, with 
reddish and yellowish veins intermingled with white, of an odor decidedly aromatic, 
of a bitter and astringent not mucilaginous taste, feeling gritty and staining the saliva 
yellow when chewed, and affording a powder either bright yellow, or yellow with but 
a slight reddish brown tinge. When very light, rhubarb is usually rotten or worm- 


* M. E. Billot gives the following method of detecting the rhapontic root, when used in powder 
to adulterate Russian or Chinese rhubarb. On a little of the suspected powder, upon a plate, let 
fall two or three drops of oil of anise, oil of fennel, or other essential oil; then add magnesia, and 
rub the mixture well for three or four minutes. If the powder be pure, it will remain yellow; but 
if it contain the smallest quantity of the French rhapontic root, it will assume a reddish tint, vary- 
ing from a salmon to a bright rose color, according to the quantity of the impurity present. (See 
A.J. P., May, 1860, p. 224.) 

+ Besides the varieties of rhubarb above described, others are noticed by writers. Pallas speaks 
of a white rhubarb, brought to Kiachta by the Bucharian merchants, who conveyed to that place 
the drug for Russian commerce. It was white as milk, of a sweet taste, and equal to the best 
rhubarb in quality. It was supposed to be the product of FR. leucorrhizum. At present, however, 
it is unknown in St. Petersburg. The Himalaya rhubarb is produced by &. australe, and other 
species mentioned in the text as growing in the Himalaya Mountains. According to Dr. Royle, it 
makes its way to the lower countries in Hindostan, where it sells for one-tenth of the price of the 
best rhubarb. Mr. Twining tried it in the Hospital at Calcutta, and found it superior as a tonic 
and astringent to Russian rhubarb, and nearly equal to it in purgative power. A variety known 
in Russia as Bucharian rhubarb, differing from the variety which we call Russian, and which is 
known in Russia as Chinese rhubarb, is imported into that country from Tartary, and reaches St. 
Petersburg by Nishni Novgorod. Parcels of it are said also to reach Vienna, by the way of Brody 
in Gallicia. Still another variety is that called Siberian rhubarb, which is known in Russia by 
the name Siberian Rhapontie root. As these are inferior kinds, and probably never reach our 
markets, we have not thought it necessary to discuss them in detail. For further information, 
see A. J. P. (xviii. 63 and 123). 
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eaten ; when very heavy and compact, it is of inferior species, culture, or preparation. 
Rotten, worm-eaten, or otherwise inferior rhubarb is often powdered, and colored 
yellow with turmeric; and the shavings left when Chinese rhubarb is trimmed for 
powdering, or to imitate the Russian, are applied to the same purpose. Rhubarb 
is officinally described as “in cylindrical, conical, or flattish segments, deprived of 
the dark brown, corky layer, smoothish or somewhat wrinkled, externally bright 
yellowish brown, marked with white, elongated meshes, containing a white, rather 
spongy tissue, and a number of short, reddish brown or brownish yellow strize ; com- 
pact, hard ; fracture uneven ; internally white, with numerous, red, irregularly curved 
and interrupted medullary rays, which are radially parallel only near the cambium 
line; of a peculiar aromatic odor, gritty between the teeth, and of a bitter, some- 
what astringent taste.” U.S. 

Chemical Properties. Rhubarb yields all its activity to water and alcohol. The 
infusion is of a dark reddish yellow color, with the taste and odor of rhubarb; and 
the residue, after sufficient maceration, is whitish, inodorous, and insipid. By long 
boiling, the virtues of the medicine are impaired. The first examination of rhubarb 
yielding results of value was that of Schlossberger and Dipping. Besides extractive, 
tannic and gallic acids, sugar, starch, pectin, lignin, oxalate of calcium, and various 
inorganic salts, they discovered three coloring principles, holding an intermediate 
place between resin and extractive matter, being freely soluble in alcohol, and slightly 
so in water. Two of these were uncrystallizable, and denominated brown resin and 
red resin, or phxoretin and erythroretin ; the other, crystallizable in granular crys- 
tals, and identical with chrysophanic acid, previously discovered by Rochleder and 
Heldt in the yellow lichen, or Parmelia parietina of Sprengel. Another resinous 
substance was also obtained, which was named aporetin ; but, as it was insoluble in 
the alcohol from which it had been precipitated by ether, and was isomeric with 
pheeoretin, there is reason to think that it was a product of the operation. Chrys- 
ophanic acid crystallizes in golden yellow needles or plates, and is soluble in ether, 
alcohol, or benzol. Alkalies also dissolve it, forming fine dark red solutions. Its 
formula is C,,H,,O,, and it is now recognized as a derivation of anthracene, C,,H,,, 
and as closely related to alizarine, C,,H,O,. (See Chrysarobinum.) 

De La Rue and Miiller (Jour. Chem. Soc., x., p. 298) extracted from rhubarb an 
allied substance, emodin, which crystallizes in orange-colored prisms. Its formula 
is C,,H,,0,. The relations of both this compound and chrysophanic acid to alizarine 
and anthracene will be better shown by writing their molecular formulas, as follows : 

C,H: C,,H,(OH),0,. C,,H,(CH,)(OH),O,. C,,H,(CH,)(OH),9.. 
Anthracene, Alizarine. Chrysophanie acid. Emodin. 

Kubly (Zeitschrift Pharm. Russland, 6, p. 603) has obtained results both confirm- 
atory and explanatory of those already given. He finds a glucoside, chrysophan, 
which, under the influence of dilute acids or ferments, splits up into chrysophanic 
acid and sugar: also a characteristic tannic acid, rheo-tannic acid, C,,H,,O,,, which 
is decomposed by dilute acids into rheumic acid, C,,H,,0,, and sugar. Chrysophan 
is a yellowish powder, abundantly present in rhubarb, soluble in water or alcohol, 
not in ether; rheo-tannic acid is a reddish brown powder, sparingly soluble in cold 
water. Kubly finds further a colorless neutral compound, sparingly soluble in hot 
water, of the formula C,,H,,0,, which he does not name. Dragendorff states that 
from 11 to 17 per cent. of arabic acid and pectose are present. 

There are other interesting principles in rhubarb. Some have been disposed to 
ascribe its odor to a volatile oil; but this has not been isolated. The oxalate of 
calcium is interesting from its quantity, and from the circumstance that, existing in 
distinct crystals, it occasions the grittiness of the rhubarb between the teeth. The 
proportion seems to vary exceedingly in different specimens. According to Scheele 
and Henry, it constitutes nearly one-third, and Quekett found between 35 and 40 
per cent.; while Brandes obtained only 11, Schrader only 4:5 parts in the hundred, 
and Dragendorff, in five samples analyzed, from 1-2 to 5°6 per cent. | Little or no 
difference of composition has been found between the Russian and Chinese rhubarb. 
The European contains but a small proportion of oxalate of calcium, and is therefore 
less gritty when chewed. It has, however, more tannin and starch than the Asiatic. 


1242 Rheum. PART I. 


When powdered rhubarb is heated, odorous yellow fumes rise, which are probably 
in part the vapor of chrysophanic acid. Its infusion is reddened by the alkalies, in 
consequence of their union with this acid, and their reaction on the other coloring 
principles. It yields precipitates with gelatin, most of the acids, ferric salts, acetate 
of lead, mercurous nitrate, nitrate of silver, stannous chloride, lime-water, and solu- 
tions of quinine. Nitric acid occasions at first a turbidness, and afterwards the 
deposition of a yellow precipitate. The substances producing precipitates may be 
considered as incompatible with the infusion.* 

Medical Properties and Uses. The medical properties of rhubarb are peculiar 
and valuable. Its most remarkable singularity is the union of a cathartic with an 
astringent power; the latter of which, however, does not interfere with the former, 
as the purgative effect precedes the astringent. It is also tonic and stomachic; 
invigorating, in small doses, the process of digestion. It is not probable that these 
properties reside in a single proximate principle; and, as rhubarb owes its chief 
value to their combination, it is not to be expected that chemical analysis will be 
productive of the same practical advantages in this, as in some other medicines, 
the virtues of which are concentrated in one ingredient. In its purgative opera- 
tion, rhubarb is moderate, producing fecal rather than watery discharges, and ap- 
pearing to affect the muscular fibre more than the secretory function. It sometimes 
occasions griping. Its coloring principle is absorbed, and may be detected in the 
urine. By its long-continued use, the perspiration, especially that of the axilla, is 
said to become yellow, and the milk of nurses cathartic. It gives a yellow color to 
the alvine discharges. 

The conditions of disease to which it is applicable may be inferred from its pecu- 
liar properties. When the stomach is enfeebled, or the bowels relaxed, at the same 
time that a gentle cathartic is required, rhubarb, as a general rule, is preferable to 
all others. Hence its use in dyspepsia attended with constipation, in diarrhcea when 
purging is indicated, in the secondary stages of cholera infantum, in chronic dysen- 
tery, and in almost all typhous diseases when feecal matter has accumulated in the 
intestines, or the use of cathartic medicine is necessary to prevent such accumula- 
tion. When employed in. cases of habitual constipation, its astringent tendency 
should be counteracted by combining it with soap. Magnesia is also an excellent 
associate in disorders of the stomach and bowels. By combination with other cathar- 
tics, rhubarb frequently acquires additional activity, while it gives increased efficiency 
to the associated substance. A mixture of calomel and rhubarb is a brisk and power- 
ful cathartic, often used at the commencement of bilious fevers. As a general rule, 
rhubarb is not applicable to cases attended with much inflammatory action. Its 
griping effect may be counteracted by combining it with aromatics. 

The dose of rhubarb as a purgative is from twenty to thirty grains (1°3-1:95 

-Gm.), as a laxative and stomachic from five to ten grains (0°33-0°65 Gm.). Huro- 
pean rhubarb must be given in double or treble the dose to produce an equal effect. 
Hew medicines are used in a greater variety of forms. It is most effectual in sub: 
stance. It is frequently given in the shape of pill, combined with an equal pro- 
portion of soap, when its laxative effect is desired. The infusion is much used in 
cases of delicate stomach, and is peculiarly adapted to children. The syrup, tine- 
ture, and fluid extract are also useful preparations. They are all officinal. 

By the roasting of rhubarb its cathartic property is diminished, probably by the 
volatilization of the purgative principle, while its astringency remains unaffected. 
This mode of treatment has, therefore, been sometimes resorted to in cases of diar- 
rhea. By long boiling the same effect is said to be produced. 

Powdered rhubarb has been usefully applied to indolent and sloughing ulcers. It 
is said to have proved purgative when sprinkled over a large ulcerated surface ; and 
the same effect is asserted to have been produced by rubbing it, mingled with saliva, 
over the abdomen. . 


* For a method of detecting the presence of turmeric in powdered rhubarb by the influence of 
chloroform on the coloring principles of each of these substances, and of distinguishing through 
the same agency between the true Chinese rhubarb and that of European origin, the reader is 
referred to a paper, by Mr. W. L. Howie, contained in A. J. P. (Jan. 1874, p. 16); from P. J. Tr. 
(Nov. 15, 1873). 
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Of. Prep. Extractum Rhei, U. S., Br.; Extractum Rhei Fluidum, U.S. ; In- 
fusum Khei, Br.; Pilule Rhei, U.S.; Pilulee Rhei Comp., U. S., Br.; Pulvis 
~ Rhei Comp., U.S., Br. ; Syrupus Rhei, U.S. ; Syrupus Rhei Aromaticus, U.S. ; 
Tinctura Rhei, U. S., Br. ; Tinctura Rhei Aromatica, U.S. ; Tinctura Rhei Dulcis, 
U.S.; Vinum Rhei, U. S., Br. 


RHGADOS PETALA. Br. Red-Poppy Petals. 
(RHG!/A-DOS PET/A-LA—ré!q-dos.) 


“The fresh petals of Papaver Rhoeas. Linn. From indigenous plants.” Br. 
Flores Rheeados, P.G.; Corn Poppy, Corn Rose; Pavot rouge, Coquelicot, Fr.; Wilder Mohn, 
Klapperrose, Klatschrosen, @.; Rosolaccio, /t.; Amapola, Sp. 


Papaver Rheas. Willd. Sp. Plant.ii.1146; B.& 7.19. The red or corn poppy 
is distinguished by its hairy stem, which is branched, and rises about a foot in 
height, by its incised pinnatifid leaves, by its urn-shaped capsule, and by the full, 
bright, scarlet color of its petals. It is a native of Europe, where it grows wild in 
great abundance, adorning especially the fields of grain with its brilliant flower. 
It has been naturalized in this country. 

Its capsules contain the same kind of milky juice as that found in P. somniferum, 
and an extract has been prepared from them having the properties of opium; but 
the quantity is too small to repay the trouble of its preparation. M. Filhol has 
snown that the extract contains morphine, but in a proportion exceedingly minute 
compared with that in which it exists in opium. (Journ. de Pharm., ii. 513.) The 
petals are the officinal portion. They have a narcotic smell, and a mucilaginous, 
slightly bitter taste. By drying, they lose their odor, and assume a violet-red color. 
Chevallier believed that he had detected a very minute proportion of morphine in 
an extract obtained from them; but Prof. Attfield seems to have determined satis- 
factorily the non-existence of morphine in the petals, having sought this alkaloid 
by three different processes, using a pound of the petals in each experiment, and 
failed to detect the least evidence of its presence. (P. J. Tr., Oct. 1873, p. 291.) 
Their operation on the system is exceedingly feeble, and they are valued more for 
their beautiful scarlet color, which they communicate to water, than for their med- 
ica virtues. According to Leo Meier, the coloring principles of the flowers are 
two acids, which he denominates rhewadic and papaveric acids. (See A. J. P., xviii. 
211.) A syrup is prepared from them, which was formerly prescribed as an ano- 
dyne in catarrhal affections, but is now little esteemed except for its color. 

An alkaloid has been discovered in this species of poppy by O. Hesse, who pro- 
poses to name it rhwadine. It seems to pervade all parts of the plant, from which, 
as the first step in its preparation, a watery extract is prepared. ‘This is treated 
with carbonate of sodium, and repeatedly agitated with ether; the ethereal liquid 
is shaken with a solution of bitartrate of sodium; and the mixture is precipitated 
by ammonia. The precipitate is washed with cold water, dried, and boiled with alco- 
hol, by which coloring matter and another alkaloid in small quantity, probably the- 
baine, are removed. The residue, consisting mainly of rhceadine, is purified by 
combining it with acetic acid, treating with animal charcoal, and precipitating with 
ammonia. The alkaloid is in small white prismatic crystals, tasteless, fusible at 
232-2° ©. (450° F.), becoming brown at the same temperature and partially subliming. 
It is almost insoluble in water, alcohol, ether, chloroform, benzol, ammonia, solution 
of carbonate of sodium, and lime-water, but is dissolved by dilute acids, which pro- 
duce colorless solutions. Its composition is represented by the formula satan ae 
It does not appear to be poisonous. Hydrochloric and sulphuric acids, moderately 
concentrated, decompose and dissolve it, with the production of a purple color, 
which disappears under the action of the alkalies, but is restored by acids. One 
part of the alkaloid produces a purple color with 10,000 parts of water, an intense 
rose color with 20,000 parts, and a perceptible redness with 800,000 parts. This 
is a very delicate test, by means of which the alkaloid. may be detected in all parts 
of Papaver Rheas, in the ripe capsules of the opium poppy, and in opium itself, 
It is said also to exist in Merck’s porphyroxine. (A. J. P., 1867, p. 122.) Accord- 
ing to Hesse, the milky juice also contains meconic acid. 
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(RHUS GLA’BRA.) 

“The fruit of Rhus glabra. Linné. (Wat. Ord. Terebinthaceze, Anacardieze. )” U.S. 

Rhus Glabrum, U.S. 1870; Sumach; Sumac, F’r.; Sumach, G. 

Gen. Ch. Calyx five-parted. Petals five. Berry small, with one nuciform seed. 
Nuttall. 

Rhus glabrum. Willd. Sp. Plant.i. 1478. This species of Rhus, called variously 
smooth sumach, Pennsylvania sumach, and upland sumach, is an indigenous shrub 
from four to twelve feet or more in height, with a stem usually more or less bent, 
and divided into straggling branches, covered with a smooth, light gray, or somewhat 
reddish bark. The leaves are upon smooth petioles, and consist of many pairs of 
opposite leaflets, with an odd one at the extremity, all of which are lanceolate, acu- 
minate, acutely serrate, glabrous, green on their upper surface, and whitish beneath. 
In the autumn their color changes to a beautiful red. The flowers are greenish 
red, and disposed in large, erect, terminal compound thyrses. The fruit is in clusters 
of small crimson berries, which are officinally described as “ sub-globular, about 
one-eighth of an inch (3 mm.) in diameter, drupaceous, crimson, densely hairy, con- 
taining a roundish-oblong, smooth putamen.” U.S. 

The shrub is found in almost all parts of the United States, growing in old neg- 
lected fields, along fences, and on the borders of woods. ‘The flowers appear in 
July, and the fruit ripens in the early part of autumn. The bark and leaves are 
astringent, and are largely used, especially the leaves, in tanning leather and in dye- 
ing. Mr. W. J. Watson found, in the bark of the root, albumen, gum, starch, tan- 
nic and gallie acids, caoutchoue, resin, coloring matter, and evidences of volatile oil. 
(A. J. P., xxv. 194.) Excrescences are produced under the leaves resembling 
galls in character, and containing large quantities of tannic and gallic acids. These 
have been used as a substitute for the imported galls by Dr. Walters, of New York, 
who thought them in every respect preferable. They may be collected at little ex- 
pense; as they are produced very abundantly, especially in the Western States. 
From the experiments of Dr. Stenhouse, it appears that the tannic acid of sumach 
is identical with that of galls, being, like it, resolved, under the influence of sul- 
phuric acid, into glucose and gallic acid ; and this change is supposed to take place 
spontaneously in sumach when long kept. (Jbid., xxxiv. 252.) | 

The berries have a sour, astringent, not unpleasant taste, and are often eaten by 
the country-people. with impunity. According to Mr. Cozzens, of New York, the 
malic acid is contained in the pubescence which covers their surface; as, when it 
is washed away by warm water, the berries are wholly free from acidity. Professor 
W. B. Rogers found the acid to be combined with lime,* as acid malate. Mr. 
W. J. Watson ascertained that free malic acid and acid malate of calcium coexist in 
the berries, which contain also, upon the same authority, tannic and gallic acids, fixed 
oil, extractive, red coloring matter, and a little volatile oil, A wine has been pre- 
pared from the fruit by adding sugar to an infusion and fermenting, which is 
spoken of by Dr. John H. Griscom, of New York, as a valuable remedy. (Med. 
and Surg. Reporter, Feb. 9, 1867, p. 118.) 

Medical Properties and Uses, Sumach berries are astringent and refrigerant. 
A strony decoction, or the fluid extract diluted, affords a very effective and pleasant 
gargle in inflammation and ulceration of the throat, especially in combination with 
the chlorate of potassium. 


Off. Prep. Extractum Rhois Glabree Fluidum, J. S. 


* Prof. Procter obtained from the berries malic acid by the following process. Pour boiling 
water on the ripe berries; macerate for twelve hours; strain, evaporate to one-fourth, and again 
strain ; resume the evaporation and continue it till the liquid assumes the consistence of thin syrup ; 
then set it aside to crystallize. Wash the crystals of acid malate of calcium with a little water, and 
recrystallize from a boiling solution. Dissolve the salt in hot water, and decompose it with a solu- 
tion of acetate of lead. Wash the precipitated malate of lead, suspend it in water, and pass sul- 
phuretted hydrogen through the liquid until the whole of the lead is separated. Lastly, filter, and 
evaporate to dryness in a porcelain vessel. 
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RHUS TOXICODENDRON. U.S. Rhus Tozieodendron. 
(RHUS TOX-I-CQ-DEN’DRON.) 


“ The fresh leaves of Rhus Toxicodendron,* Michaux, Rhus Toxicodendron and 
Rhus radicans, Linné. (Nat. Ord. Terebinthaceze, Anacardiex.)” U. 8. 

Toxicodendron, U.S. 1870; Sumach vénéneux, /r.; Gift-Sumach, G.; Albero del Veleno, Jt. 

R. Toxicodendron, Linn., or poison-oak, has the form of a shrub from one to 
three feet high, with leaflets angularly indented, and pubescent beneath. But this 
character of the foliage is probably not constant; and the stunted growth may be 
owing to peculiarities of situation. Dr. Bigelow states that the young plants of R. 
radicans do not put forth rooting fibres until several years old, and are influenced in 
this respect by the contiguity of supporting objects. 

The leaves are officinally described as ‘long, petiolate, trifoliate ; the lateral leaf- 
lets sessile, about four inches (10 em.) long, obliquely ovate, pointed ; the terminal 
leaflets stalked, ovate or oval, pointed, with a wedge-shaped base; the leaflets entire 
and glabrous (in /thus radicans, L.), or variously notched, coarsely toothed or 
lobed, downy beneath (in Aus Toxicodendron, L.); when dry, papery and brittle ; 
inodorous, somewhat astringent and acrid. Rhus Toxicodendron should not be 
confounded with the leaves of Ptelea trifoliata, Linné, which are similar in appear- 
ance, but have all the leaflets sessile.” U. SN. 

This species of Rhus grows in woods, fields, and along fences from Canada to 
Georgia. It flowers in June and July. When wounded it emits a milky juice, 
which becomes black on exposure to the air, and leaves upon linen or other cloth a 
stain, which cannot afterwards be removed by washing with soap and water, or by 


* There are four indigenous species of Rhus, which are poisonous,—R. toxicodendron, LI. ven- 
enata, R. pumila, and Ll. diversiloba, 

Rk. venenata, D. C. (syn. R. vernix, L.) Swamp sumach is a beautiful shrub or small tree, 
usually ten or fifteen feet high, but sometimes thirty feet. The bark of the trunk is dark gray, of 
the branches lighter, of the extreme twigs and petioles beautifully red. The leaves are pinnate, 
with four or five pairs of opposite leaflets, and an odd terminal one. These are oblong or oval, 
entire or slightly sinuated, acuminate, smooth, and, except the one at the end, nearly sessile. The 
flowers are diecious, They are very small, greenish, and in loose axillary panicles. The berries 
are small, roundish, and greenish white. The tree grows in swamps and low grounds, from Can- 
ada to Carolina, and flowers in June and July. It is thought to be identical with a species of 
Rhus which grows in Japan and furnishes a fine black varnish much used in that country. Dr. 
Bigelow found that the opaque whitish juice which exudes from our native plant when wounded, 
and which becomes permanently black on exposure, may be made to afford a brilliant, glossy, 
durable varnish, by boiling it sufficiently before applying it. 

R. venenata is more poisonous than F. toxicodendron. Persons coming within its influence are 
more apt to be affected with the poison, and generally suffer moreseverely. The whole body is some- 
times enormously swollen, and the patient for many days scarcely able to move; but the complaint 
almost always spontaneously subsides without destroying life. The susceptibility to the influence 
of the poison is exceedingly various, and some persons handle the plant with impunity. 

Rhus pumila, Michaux, is a southern species, growing in upper Carolina, and not more than 
a foot in height. It is characterized by its pubescent branches and petioles; its pinnate leaves, 
with many pairs of oval, nearly acuminate, incised-dentate leaflets, downy beneath; and by its 
silky fruit. According to Pursh, it is the most poisonous of the genus. 

Rhus diversiloba, Torrey & Gray (syn. R. lobata. Hooker, Flor. Bor. Am. i. 127, t. 46), 
has a somewhat climbing stom, with short, leafy branches. The leaves have three or rarely five 
leaflets, which are very obtuse, in the female plant slightly, in the male rather deeply pinnately 
lobed, the lobes being very obtuse, and the incisions acute. The flowers are in axillary, racemose 
panicles often shorter than the petioles, and the fruit white, somewhat pubescent, and subglobose. 
The leaves in the male and female plant are so different that they might readily be mistaken for 
different species. (Torrey & Gray.) Though generally a shrub, the plant sometimes climbs over 
large trees and has a stem six inches in diameter. The poisonous effects of this plant are de- 
scribed by Dr. C. A. Canfield (A. J. P., 1860, p. 412), who found an invariable antidote to its 
effects in another California plant, Grindelia hirsutula, applied to the part either simply bruised 
or in the form of strong decoction. ‘ 

+ R. radicans, L., is a variety of this plant, and nota distinct species. The difference, however, 
in their appearance is sufficient to have led to the adoption of different common names ; R. radicans 
being called poison vine or poison ivy, and R. Toxicodendron potson-oak, The former has a 
climbing stem, rising to a great height upon trees, rocks, and other objects, to which it adheres 
by strong rooting fibres, which it throws out from its sides. The leaves, which stand upon long 
footstalks, are ternate, with broad-ovate or rhomboidal, acute leaflets, smooth and shining on both 
sides, sometimes slightly hairy on the veins beneath, entire, or irregularly lobed and toothed. The 
flowers are small, greenish white, dicecious, and grow in lateral, usually axillary panicles, or com- 
pound racemes. The male flowers have five stamens, and the rudiments of a style; the female, 
which are of only half the size, have abortive stamens, and a short erect style, standing on a 
roundish germ, and terminating in three stigmas. The berries are roundish, pale green, or whitish. 
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alcohol either hot or cold, but deepens by age. It has been proposed as an indelible 
ink. Ether dissolves it. . 

~The juice is at first milky, but darkens on exposure; applied to the skin it fre- 
quently causes inflammation and vesication; and even its emanations produce in 
certain persons, when they come into the vicinity of the plant, an exceedingly 
troublesome erysipelatoid affection, particularly of the face. Itching, redness, a 
sense of burning, tumefaction, vesication, and ultimate desquamation, are some of 
the attendants of this poisonous action. The swelling of the face is sometimes so 
great as almost entirely to obliterate the features. The effects are experienced soon 
after exposure, and usually begin to decline within a week. A light, cooling regi- 
men, with saline purgatives, and the local use of cold lead-water, are the best 
remedies. Alkaline applications would seem to be indicated by the discovery of 
toxicodendric acid as a constituent of the plant, and the probable cause of the 
eruption. Dr. A. Livezey, of Lumberville, Penna., strongly recommends a saturated 
tincture of lobelia as a local application in this affection. He applies it by means 
of linen or muslin cloths, and believes that it arrests the inflammation. (Boston 
Med. and Surg. Journ., ly. 262.) According to the late Prof. Procter, who was 
himself very susceptible to this poison, a weak alkaline solution, applied immedi- 
ately after exposure, seldom fails to prevent the effects; and after the vesicles are 
formed, he has found that Monsel’s solution (Lig. Ferri Subsulphatis, U. 8.), in- 
troduced by a pointed instrument into the vesicle, renders it abortive. (A. J. P., 
Noy. 1863, p. 506.) Analyzed by Dr. Joseph Khittel, the leaves yielded tannic 
acid of the variety which gives greenish precipitates with salts of iron, chlorophyll, 
wax, fixed oil, resin, sugar, albumen, gum, pectin, starch, oxalicacid, a peculiar 
neutral substance, and a volatile alkaloid, on which the poisonous properties of the 
plant were supposed to depend. (A. J. P., 1858, p. 544.) This supposed alkaloid 
probably does not exist. Prof. Maisch has shown that the activity of the plant 
depends upon an acid (toxicodendric acid). To obtain this acid, the leaves were 
bruised with six per cent. of slaked lime, and after maceration with water were 
expressed. The expressed liquid, having been mixed with an excess of sulphuric 
acid, was distilled, and the vapors were condensed, partly by themselves, so as to 
obtain the pure acid, and partly in water containing carbonate of barium in suspen- 
sion, so as to get the toxicodendrate of barium. The acid solution thus obtained 
is colorless, strongly reddens litmus paper, and neutralizes bases. For further par- 
ticulars, see A. J. P., Jan. 1866, p. 4. 

Medical Properties and Uses. The leaves of Rhus Toxicodendron appear to 
be stimulant and narcotic, producing when swallowed irritation of the stomach and 
bowels. They have been used in palsy, nocturnal incontinence, and cutaneous diseases 
with asserted success, but the practice has found no recent imitators, and the remedy 
is a dangerous and probably useless one. A teacupful of a strong infusion has been 
administered without evil results by Dr. Horsfield. An extract has been given in 
enormous doses in France; its inertness probably being the result of the dissipa- 
tion of the volatile principle during its preparation. 

Two instances of poisoning by the internal use of the plant have been recorded ; 
one by the fruit (Am. Journ. Med. Sci., April, 1866); one by the root (Med. and 
Surg. lep., Nov. 1867). In the first instance, in which nearly a pint of the fruit 
had been eaten by two children, one six and the other eight years old, after a few 
hours from the swallowing of the poison, drowsiness and stupor came on, soon fol- 
lowed by vomiting, first of the partially digested fruit, and afterwards of a thick viscid 
fluid of a wine color. This was succeeded by convulsive movements of different parts 
of the body, with slight delirium. The pupils were dilated. The respiration was 
hurried, the pulse at first full and strong, but afterwards slow, small, frequent, and 
feeble. The vomiting was promoted by the use of warm water; and carbonate of 
sodium was then given freely in solution as an antidote. Both children recovered. 
In the cases in which an infusion of the root was taken, one, a boy of twelve years, 
was covered with an eruption over the body, which was especially vesicular in the 
face, with a dry, hoarse cough, soreness of throat, burning sensations extending to the 
stomach, high fever, a coated tongue, scanty, high-colored, and irritating urine, nervous 


PART I. Rose Canine Fructus.—Rosa Centifolia. 1247 


twitchings, and occasional wandering. The diagnosis, somewhat difficult at first, 
became easy on the occurrence of two other cases, girls respectively of fifteen and 
seventeen, who with their brother, the boy just mentioned, had been drinking of the 
infusion referred to. They were treated by saline cathartics in small doses, the local 
use of lead-water, and an improved diet, and all recovered, with general desquamation. 


ROSE CANINA FRUCTUS. Br. Fruit of the Dog Rose. Hips. 
(RO/SH CA-NI/NAE FRUC'TUS.) 
‘The ripe fruit of the Dog Rose, Rosa canina (Linn.), and other indigenous 


allied species.” Br. 


Cynosbata, Fructus Cynosbati; Gratte-cul, Cynorrhodon, Rose sauvage, Fr.; Hagebutten, Hain- 
butten, Hundsrose, G 


Rosa. See Rosa centifolia. 

Rosa canina. Willd. Sp. Plant. ti. 1077; B. & 7.103. The dog rose, wild 
brier, or hep-tree, is a native of Kurope, and distinguished as a species by its glabrous 
ovate ovaries, smooth peduncles, prickly stem and petioles, and ovate, smooth, rigid 
leaves. It is eight or ten feet high, and bears white or pale red flowers, having 
usually five obcordate fragrant petals. The plant has been introduced into this 
country, but is not much cultivated. The fruit is fleshy, smooth, oval, red, and of 
a pleasant, sweet, acidulous taste. It contains 30 per cent. of sugar, uncombined 
citric and malic acids, and salts of these acids. The pulp, separated from the seeds 
and the silky bristles in which they are embedded, is employed in Europe for the 
preparation of a confection used chiefly as an agreeable vehicle. 


Of. Prep. Confectio Rosee Canine, Br. 


ROSA CENTIFOLIA. U.S. Pale Rose. 
(RO'/SA CEN-TI-FO'LI-A.) 


“The petals of Rosa centifolia. Linné. (Nat. Ord. Rosaceze, Rosezx.) When 
it is desired to keep fresh Pale Rose for some time, it may be preserved by mixing 
it well with half its weight of chloride of sodium, pressing the mixture in a suitable 
jar and keeping it, well closed, in a cool place.” U.S. ‘ The fresh petals, fully 
expanded, of Rosa centifolia. Linn. From plants cultivated in Britain.” Br. 

Rose Centifolize Petala, Br.; Cabbage-rose Petals; Flores Rose, P.G.; Flores Rosarum In- 


earnatarum; Rose pale, Roses 4 cent feuilles, /r.; Hundertblitterige Rose, Rosenblitter, G.; Rosa 
pallida, Jt.; Rosa de Alexandria, Sp. 


Gen. Ch. Petals five. Calyx urceolate, five-cleft, fleshy, contracted at the neck. 
Seeds numerous, hispid, attached to the inner side of the calyx. Willd. 

Rosa centifolia. Willd. Sp. Plant. ii. 1071; B. & T. 105. This species of rose 
has prickly stems, usually from three to six feet high. The leaves consist of two or 
three pairs of leaflets, with an odd one at the end, closely attached to the common 
footstalk, which is rough, but without spines. The leaflets are ovate, broad, serrate, 
pointed, and hairy on the under surface. The flowers are large, with many petals, 
generally of a pale red color, and supported upon peduncles beset with short bristly 
hairs. The germ is ovate, and the segments of the calyx semi-pinnate. The va- 
rieties of R. centifolia are very numerous, but may be indiscriminately employed. 
The plant is now cultivated in gardens all over the world; but its original country 
is not certainly known. It has sometimes been mistaken for the damask rose, which 
is a distinct species. 

The petals are officinally described as “ roundish-obovate and retuse, or obcordate, 
pink, fragrant, sweetish, slightly bitter and faintly astringent.” U. S. They are 
extremely fragrant, and have a sweetish, slightly acidulous, somewhat bitterish taste. 
They contain, according to Enz, malic and tartaric acids, tannin, fat, resin, sugar, 
and a coloring matter which seems to be identical with that of the red rose. Their 
odor is said to be increased by iodine. It depends on a volatile oil, which may be 
separated by distillation with water. (See Olewm Rose.) They should be collected 
when the flower is fully expanded but has not begun to fall. Their fragrance is 
impaired but not lost by drying. They may be preserved fresh, for a considerable 
time, by compressing them with alternate layers of common salt in a well-closed 
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vessel, or beating them with twice their weight of that substance. They are slightly 
laxative, and are sometimes administered in syrup combined with cathartic medi- 
cines; but their chief use is in the preparation of rose-water. (See Aqua [osz.) 


Of. Prep. Aqua Rosse ; Syrupus Sarsaparillee Compositus, U.S. 
ROSA GALLICA. U.S. Red Rose. 


(RO/SA GAL'LI-CA.) 


“The petals of Rosa Gallica, Linné (Nat. Ord. Rosaceae, Roses), collected before 
expanding.” U.S. “The fresh and dried unexpanded petals of Rosa Gallica. 


From plants cultivated in Britain.” Br. 

Rosz Gallice Petala, Br.; Red-rose Petals; Flores Rosarum Rubrarum; Rose de Provins, 
Roses rouges, Fr.; Franzisische Rose, Essigrosen, Essigrosenblatter, G.; Rosa domestica, IJt.; 
Rosa rubra 6 Castillara, Sp. 


Rosa Gallica. Willd. Sp. Plant. ii. 1071; B.& T. 104. This species is smaller 
than 2. centifolia, but resembles it in the character of its foliage. The stem is 
beset with short bristly prickles. The flowers are very large, with obcordate widely- 
spreading petals, which are of a rich crimson color, and less numerous than in the 
preceding species. In the centre is a crowd of yellow anthers on thread-like fila. 
ments, and as many villose styles bearing papillary stigmas. The fruit is oval, 
shining, and of a firm consistence. The red rose is a native of the south of Kurope, 
and is cultivated in gardens throughout the United States. 

The drug is officinally described as ‘in small cones, consisting of numerous im- 
bricated, roundish, retuse, deep purple-colored, yellow-clawed petals, having a roseate 
odor and a bitterish, slightly acidulous, and distinctly astringent taste.” U. S. 

The petals, which are the part employed, should be gathered before the flower 
has blown, separated from their claws, dried in a warm sun or by the fire, and kept 
in adry place. Their odor, which is less fragrant than that of 2. centzfolia, is 
improved by drying. They have a velvety appearance, a purplish red color, and a 
pleasantly astringent and bitterish taste. Their constituents, according to M. Car- 
tier, are tannin, gallic acid, coloring matter, a volatile oil, a fixed oil, albumen, sol- 
ubie salts of potassa, insoluble salts of lime, silica, and oxide of iron. (Journ. de 
Pharm., vii. 531.) According to M. Filhol, the astringency of red roses is ascriba- 
ble less to tannic acid, of which they contain but a trace, than to quercitrin, which 
he obtained in notable proportion, and with which their color is probably connected. 
Rochleder found that in red roses the gallic acid is accompanied by quercitannic acid. 
They also contain much uncrystallizable sugar. (/tepert. de Pharm., Mai, 1863.) 
The sensible properties and medical virtues of the flowers are extracted by boiling 
water. Their coloring matter, according to Senier ( Year-Book of Pharm., 1877, p. 
63), is an acid, which appears to form erystallizable salts with potassium and sodium, 
and amorphous ones with the heavy metals. Senier gives as the formula of the 
insoluble lead compound Pb,C,,H,,O,,. Their infusion is of a pale reddish color, 
which becomes bright red on the addition of sulphuric acid. As their color is 
impaired by exposure to light and air, they should be kept in opaque well-closed 
bottles or canisters. 

Medical Properties and Uses. Red roses are slightly astringent and tonic, 
and were formerly thought to possess peculiar virtues. They are at present chiefly 
employed as affording an elegant vehicle for tonic and astringent medicines. 

Off. Prep. Confectio Rose, U. S.; Confectio Rosze Gallicee, Br.; Extractum Rosze 
Fluidum, U. S.; Infusum Rose Acidum, Br.; Mel Rose, U. S.; Pilulee Aloes et 
Mastiches, U. S; Syrupus Rose, U. S.; Syrupus Rosze Gallicee, Br. 


ROSMARINUS. U.S. Rosemary. 


(ROS-MA-RI'NUS.) 
‘The leaves of Rosmarinus officinalis. Linné. (Nat. Ord. Labiatew.)” UV. S. 


Folia Rosmarini, s. Roris Marinis, P.G@.; Folia Anthos; Feuilles de Romarin, Romarin, Fr.; 
Rosmarin, Rosmarinblatter, G.; Rosmarino, Jt.; Romero, Sp. 


Gen. Ch. Corolla unequal, with the upper lip two-parted. /idaments long, curved, 
simple, with a tooth. Willd. 





‘ 





PART I, Rosmarinus.— Rubus. 1249 


Rosmarinus officinalis, Willd. Sp. Plant. i 126; B. & T. 207. Rosemary is 
an evergreen shrub, three or four feet high, with an erect stem, divided into many 
_ long, slender, ash-colored branches. The leaves are numerous, sessile, opposite, more 
than an inch long, about one-sixth of an inch broad, rigid, linear, entire, obtuse at 
the summit, folded backward atthe edges, of a firm consistence, smooth and green 
on the upper surface, whitish, woolly, and glandular beneath. The flowers are pale 
blue or white, and disposed in opposite groups at the axils of the leaves, towards the 
ends of the branches. The naked seeds are four in number, oblong. 

The plant grows spontaneously in the countries which border on the Mediterra- 
nean, and is cultivated in the gardens of Kurope and this country. The leaves, 
which have already been described, have a strong balsamic odor, which is possessed, 
but in a less degree, by all parts of the plant. ‘Their taste is bitter and camphorous. 
These properties are imparted partially to water, completely to alcohol, and depend 
on a volatile oil. (See Olewm Rosmarini.) The tops lose a portion of their sensible 
properties by drying, and become inodorous by age. 

Medical Properties and Uses. Rosemary is gently stimulant, and has been con- 
sidered emmenagogue. In the practice of this country it is scarcely used; but in 
Europe, especially on the continent, it enters into the composition of several syrups, 
tinctures, etc., to which it imparts its agreeable odor and excitant property. It is 
sometimes added to sternutatory powders, and is used externally in connection with 
other aromatics in the form of fomentation. In some countries it is employed as a 
condiment; and its flowers, which are much sought after by the bees, impart their 
peculiar flavor to the honey of the districts in which the plant abounds. 

Off. Prep. Vinum Aromaticum, U. S. 


RUBUS. U.S. Blackberry. 
(RU'BUS.) 
“The bark of the root of Rubus villosus, Aiton, Rubus Canadensis, Linné, ana 
Rubus trivialis, Michaux. (Wat. Ord. Rosaceee, Dryadex.)” U.S. 


Ecorce de Ronce noir, fr.; Brombeerrinde, G, 

Gen. Ch. Calyx five-cleft. Petals five. Berry compound, with one-seeded acini. 
Willd. 

Of this extensive genus not less than twenty species are indigenous in the United 
States, where they are called by the various names of raspberry, blackberry, dew- 
berry, cloudberry, etc. Most of them are shrubby or suffruticose briers, with astrin- 
gent roots and edible berries; some have annual stems without prickles. They are 
naturally divided into the raspberries, in which the edible fruit is composed of pulpy, 
one-seeded, coherent little drupes, separate from the dry receptacle, and the black- 
berries, in which the receptacle is juicy, and coheres with the drupes to form the fruit. 

1. Rubus Canadensis. Willd. Sp. Plant. 11.105; Gray, Manual of Bot., ete., p. 
121.—R. trivialis. Pursh, Flor. Am. Sept. p. 347. The dewberry, sometimes also 
called low blackberry, or creeping blackberry, has a slender, somewhat prickly stem, 
which runs along the ground, and occasionally puts forth roots. The leaves are 
composed of three or five leaflets, which are ovate or ovate-lanceolate, generally 
pointed, sharply serrate, thin, and nearly smooth. The flowers are large, white, and 
arranged in racemes, with leaf-like bracts. The plant grows abundantly in old fieldg 
and neglected grounds in the Northern and Middle States. Its fruit is large, black, 
and of a very pleasant flavor, and ripens somewhat earlier than that of A. villosus. 

2. R. villosus. Ait. Willd. Sp. Plant. ii. 1085; Bigelow, Am. Med. Bot. i. 160; 
Barton, Med. Bot. ii. 151; B. &@ 7.100. The stem of the blackberry is some- 
what shrubby, from three to seven feet high, branching, more or less furrowed and 
angular, and armed with strong prickles. The smaller branches and young shoots 
are herbaceous. The leaves are ternate or quinate; the leaflets ovate, acuminate, 
unequally and sharply serrate, and pubescent on both sides; the footstalk and mid- 
rib usually armed with short recurved prickles. The flowers are large, white, and 
in erect racemes, with a hairy, prickly stalk. The calyx is short, with acuminate 
segments. This plant is very common in thickets, half-cultivated fields, ete., fruiting 
in August and September. It is the original of the cultivated blackberry. 

79 
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R. trivialis, Michaux, is distinguished by its shrubby, procumbent, bristly habit, 
and its leathery, nearly smooth, evergreen leaves. The flowers are large and borne 
on one- to three-flowered peduncles. The plant grows in the Southern United 
States, affecting especially sandy soils. 

The blackberry root is branching, cylindrical, of various dimensions, from nearly 
an inch in thickness down to the size of a straw, ligneous, and covered with a thin 
bark, which is externally of a light brownish or reddish brown color, and in the dried 
root is wrinkled longitudinally. The dewberry root is usually smaller, without the 
longitudinal wrinkles, but with transverse fissures through the epidermis, and of a 
dark ash color, without any reddish tinge. Both are inodorous. ‘The bark is “in 
touch, flexible bands, outer surface blackish or blackish gray, inner surface pale 
brownish, sometimes with strips of whitish, tasteless wood adhering; inodorous; 
strongly astringent, somewhat bitter.” U.S. Its virtues are extracted by boiling 
water, and by diluted alcohol, and depend chiefly upon tannin, which is an abun- 
dant constituent.* The woody part of the roots is inert. 

Medical Properties and Uses. Dewberry and blackberry roots are tonic and 
strongly astringent. They have long been a favorite domestic remedy in bowel 
affections, and from popular favor have passed into regular medical use. Given in 
decoction, they are usually acceptable to the stomach, without being offensive to the 
taste, and may be employed with great advantage in cases of diarrhoea from relaxa- 
tion of the bowels, whether in children or adults. We can add our own decided tes- 
timony to that of others who have spoken favorably of their use in this complaint ; 
and there is no doubt that they are applicable to all other cases in which the vege- 
table astringents are found serviceable. The decoction may be prepared by boiling 
an ounce of the smaller roots, or of the bark of the larger, in a pint and a half of 
water down to a pint; of which from one to two fluidounces (30-60 O.c.) may be 
given to an adult three or four times, or more frequently, during the twenty-four 
hours. The dose of the powdered root is 20 or 30 grains (1:3-1:95 Gm.). The 
fluid extract is an excellent preparation: the dose is 30 minims (1:9 C.c.). 


Off. Prep. Eixtractum Rubi Fluidum, J. 8. 
RUBUS IDAUS. U.S. Raspberry. 


(RU’BUS I-DA/US—i-da! is, ) 

“The fruit of Rubus ideeus, Linné. (Nut. Ord. Rosaceze, Dryadex.)” U.S. 

Both the plant and the fruit of the ordinary cultivated raspberry are too well 
known to need description. For the cultivated fruit that of the ordinary wild red 
raspberry, of the extreme Northern United States, &. Strigosus (Michaux), may 
very well be substituted, as in flavor it is at least equal to the cultivated berry. 
The specific distinctness of the two plants is questionable. The U.S. P. also allows 
the substitution of the fruit of A. occidentalis, Linné, or the wild black raspberry, 
of the Middle United States; but this is greatly inferior. 

Off. Prep. Syrupus Rubi Idei, UV. S. 


RUMEX. U.S. Yellow Dock. 
(RU/MEX.) 


“The root of Rumex crispus and other species of Rumex. (Nat. Ord. Polygona- 
cesxe.)” US. 


Radix Rumicis, s. Lapathi; Racine de Patience frisée, Fr.; Grindwurzel, G. 

Gen. Ch. Calyx three-leaved. Petals three, converging. Seed one, three-sided. 
Willd. Calyx six-parted, persistent, the three interior divisions petaloid, connivent. 
Seed one, three-sided, superior, naked. Stigmata multifid. Nuttall. 

Several species of Rumex have sour leaves, and are distinguished by the common 
name of sorre/ from the others, which are called dock. Of the former, Rumex 

* Aromatic Syrup of Blackberry. Take of Blackberry Root ij; Cinnamon, Cloves, each, Jiss; 
Mace Ji; Sugar 3xxx. Reduce the root and spices to a powder which will pass through a sieve 
of 50 meshes to the square inch, moisten this with two fluidounces of alcohol, put into a percolator, 


and displace with water till 17 fluidounces have passed, and dissolve the sugar in the filtrate. A 
fluidounce is equivalent to 30 grains of the root. (A. J. P., Nov. 1859, p. 552.) 








=. 
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acetosa, or common English sorrel, formerly held a place in the London and Dub- 
lin Pharmacopeeias. 2. acetosella is the common sorrel of our fields, though sup- 
. posed to have been originally introduced from Europe. The leaves of both these 
plants are agreeably sour to the taste, and owe their acidity to acid oxalate of potas- 
sium with a little tartaric acid. They quite lose this taste in drying. They are 
refrigerant and diuretic, and may be used advantageously as an article of diet in 
seurvy. for this purpose they are prepared in the form of salad. The juice of 
the leaves forms with water an agreeable acidulous drink, sometimes used in fevers. 
Taken very largely, the leaves are said to have produced poisonous effects. (See 
Wood’s Quarterly Retrospect, 1.109.) &. scutatus also ranks among the sorrels. 

Of the proper docks, the roots of FR. Patientia and R. Alpinus, European 
plants, and of F. aquaticus, R. acutus, and FR. sanguineus, belonging both to Eu- 
rope and the United States, may be employed indiscriminately with those of the 
officinal species. &. Britannica and FR. obtusifolius were formerly officinal. JL. 
Hydrolapathum (Hudson), which is the 2. aquaticus of the old Dublin Pharma- 
copeeia, is thought to be the Herba Britannica of the ancients, celebrated for the 
cure of scurvy and diseases of the skin. The docks are herbaceous plants with 
perennial roots. The flowers are in terminal or axillary panicles. Some of the 
species are dicecious; but the one here described has perfect flowers. 

Rumex crispus. L. Willd. Sp. Plant. ii. 251; Gray, Manual of Botany. etc., p. 
377. From a perennial, spindle-shaped, yellow root, which penetrates deeply into 
the ground, a stem rises annually, three or four feet high, furnished with smooth, 
lanceolate leaves, strongly waved at their margins, and terminating in panicled 
racemes of small, inconspicuous, greenish flowers. The lower leaves are truncate or 
cordate at the base, and those which spring from the root have long footstalks. ‘The 
flowers are in crowded whorls, upon long wand-like racemes, which are leafless 
above. The valves or inner sepals of the calyx are roundish cordate, entire or 
slightly denticulate, and one or all grain-bearing. A native of Europe, but natu- 
ralized in this country, and now a common weed, growing in roads and fields. 

Dock root, from whatever species derived, has an astringent, bitter taste, with 
little or no smell. It readily yields its virtues to water by decoction. It is officinally 
described as “‘from eight to twelve inches (20 to 30 em.) long, about half an inch 
(12 mm.) thick, somewhat fusiform, fleshy, nearly simple, annulate above, deeply 
wrinkled below; externally rusty brown, internally whitish, with fine, straight, in- 
terrupted, reddish, medullary rays, and a rather thick bark.” U.S. According to 
Riegel, the root of 2. obtusifolius contains resin, extractive matter resembling tannin, 
starch, mucilage, albumen, lignin, sulphur, and various salts, among which are phos- 
phate of calcium, and different acetates and malates. (Journ. de Pharm., 36 sér., 
1.410.) Rumicin, a supposed peculiar principle, also obtained by Riegel, has since 
been ascertained, by Karl von Thann, to be identical with chrysophanic acid. (See 
Rheum.) (Chem. Centralbl., Nov. 10, 1858, p. 795.) The leaves of most of the 
species are edible when young, and are occasionally used as spinage. They are 
somewhat laxative, and form an excellent diet in scorbutic cases. The roots are 
used to dye a yellow color. According to Dr. J. H. Salisbury (NV. Y. Journ. Med., 
March, 1855), the petioles of the leaves contain nearly one per cent. of oxalic acid ; 
the cortical part of the root, which is the most active, yielded, on analysis, starch, a 
little sugar, albuminous matter, gummy matter, bitter extractive, tannic acid of the 
kind which gives green precipitates with the salts of iron, lignin, and various salts, 
The root yields its virtues to water and alcohol, but is injured by long boiling. 

Medical Properties and Uses. Dock root is astringent, and gently tonic, and 
is also supposed to possess an alterative property, which renders it useful in scor- 
butic disorders, and cutaneous eruptions, particularly the itch, in the cure of which 
it enjoyed at one time considerable reputation. It is said to have proved useful in 
scrofula and syphilis. Dr. Thomson found a decoction of the root of Fe. Patientia 
very efficacious in obstinate ichthyosis. 2. aquaticus and &. Britannica are the 
most astringent. The roots of some species unite a laxative with the tonic and 
astringent property, resembling rhubarb somewhat in their operation. Such are 
those of FR. crispus and R. obtusifolius; and A. Alpinus has in some parts of 
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Europe the name of mountain rhubarb. This resemblance is not singular, as the 
two genera belong to the same natural family. Dock root is given in powder or 
decoction. ‘Iwo ounces (62:2 Gm.) of the fresh root bruised, or one ounce (31-1 
Gm.) of the dried, may be boiled in a pint (472 C.c.) of water, of which two fluid- 
ounces (60 C.c.) may be given at a dose, and repeated as the stomach will bear it. 
The root has often been applied externally, in the shape of ointment, cataplasm, and 
decoction, to the cutaneous eruptions and ulcerations for which it has been used in- 
ternally. The powdered root is recommended as a dentifrice, especially when the 
gums are spongy. 


Of. Prep. Extractum Rumicis Fluidum. 


SABADILLA. Br. Cevadilla. 
. (SAB-A-DIL/LA.) 

“The dried Fruit of Asagreea officinalis. Lind. Imported from Mexico.” Br. 

Fructus (Semen) Sabadilla, P.G.; Cévadille, /r.; Sabadillsame, Sdusekérner,G@.; Cebadilla, Sp. 

At one time cevadilla was generally believed to be derived from Veratrum Saba- 
dilla. Schiede, during his travels in Mexico, ascertained that it was, in part at least, 
collected from a different plant, of the same natural order of Melanthaceze, grow- 
ing upon the eastern declivity of the Mexican Andes. This was considered by 
Schlechtendahl as another species of Veratrum, by Don as an Helonias, and by 
Lindley as belonging to a new genus which he named Asagreea. Hence it has 
been variously denominated Veratrum officinale, Helonias officinalis, Asagrea 
officinalis, and Schoenocaulon officinale. It is not probable that Veratrum Saba- 
dilla yields much, if any, of the seed of commerce; but it would seem that very 
much of the drug is the product of a plant so different from Asagrea officinalis 
that Ernst, of Caraccas, believes it to be a new species. It differs chiefly in 
having its leaves broader and more carinate. More exact information, however, is 
wanted before we can determine the precise origin of the drug. It is brought from 
Vera Cruz.* 

Cevadilla seeds usually occur in commerce mixed with the fruit. This consists 
of three coalescing capsules or follicles, which open above, and appear like a single 
capsule with three cells. It is three or four lines long and a line and a half in thick- 
ness, obtuse at the base, light brown or yellowish, smooth, and in each capsule con- 
tains one or two seeds. A resemblance, existing or supposed, between this fruit and 
that of barley is said to have given rise to the Spanish name cevadilla, which is a 
diminutive of barley. The seeds are elongated, pointed at each end, flat on one side 
and convex on the other, somewhat curved, two or three lines long, wrinkled, slightly 
winged, black or dark brown on the outside, whitish within, hard, inodorous, and of 
an exceedingly acrid, burning, and durable taste. 

Pelletier and Caventou first noted the presence of an alkaloid in cevadilla, which 


* We give in a note a brief description of the two plants above referred to. 

Veratrum Sabadilla, Retzius, Obs. i. 31; Carson, Illust. of Med. Bot. ii. 50, pl. 94. See Veratrum 
album. The leaves of this plant are numerous, ovate-oblong, obtuse, with from eight to fourteen 
ribs, glaucous beneath, and all radical. The flower-stem is erect, simple, and round, rises three 
or four feet in height, and bears a spreading, simple, or but slightly branched panicle of somewhat 
nodding flowers, supported upon very short pedicels. The flowers, which are of a blackish pur- 
ple color, approximate in twos and threes, the fertile turning at length to cneside, and the sterile 
falling off. The segments of the corolla are ovate-lanceolate, and without veins. The capsules 
occupy only one side of the stem. ‘This plant grows in Mexico and the West Indies, and was cul- 
tivated by Descourlitz at San Domingo, from seeds obtained in Mexico. 

Asagrea officinalis, Lindley, Botan. Reg., June, 1839.— Veratrum officinale. Schlechtendahl, 
Linnea, vi. 45.—Helonias officinalis. Don, Ed. New Philos. Journ., October, 1832, p. 234. The 
following is the generic character given by Lindley. “ Flowers polygamous, racemose, naked. 
Perianth six-partite, segments linear, veinless, almost equal, with a nectariferous excavation at 
the base, equal to the stamens. Stamens alternately shorter; anthers cordate as if unilocular, after 
dehiscence shield-shaped. Ovaries three, quite simple, attenuated into an obscure stigma, Folli- 
cles three, acuminate, papery; seeds scimitar-shaped, corrugated, winged. Bulbous herbs, with 
grass-like leaves, and small, pale, and densely racemed flowers. A. officinalis, which is the only 
known species, has linear, acuminate, subcarinate leaves, roughish at the margin, and four feet 
in length by three lines in breadth, and a round flower-stem, about six feet high, terminating 


in ie very dense, straight, spike-like raceme, eighteen inches long, of white flowers with yellow 
anthers. 
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base they called veratrine ; Meissner in the same year announced the presence of an 
alkaloid, sabadilline, and Couérbe, Merck, and Weigelin all described what they con- 
sidered as distinct bases, but its exact composition remained unsettled until the in- 
vestigation of Wright and Luff. (Journ. Chem. Soc., 33, p. 338.) 

They find three bases: 1, cevadine, C,,H,,NO, (agreeing with the base described 
by Merck as veratrine), crystallizing in needles or compact crystals, fusing at 205° C. 
(401° F.), insoluble in water, easily soluble in alcohol and ether, and decomposed 
by hot alcoholic potash into cevine, C,,H,,NO,, and methyl-crotonic acid (cevadic 
acid of Pelletier and Caventou), C,H,0, ; 2, veratrine, C,,H,,NO,,, obtained from the 
syrupy mother-liquor from which the cevadine has crystallized ; it is uncrystallizable, 
soluble in ether, and decomposed by alcoholic soda into verine, C,,H,,NO,, and di- 
methyl-protocatechuie acid (veratric acid of Merck), C,H,(CH,),0,; 3, cevadilline, 
C,,H,,NO,, obtained after the extraction of the veratrine with ether; it is insolu- 
ble in ether, slightly soluble in boiling benzol, and readily soluble in fusel oil, 
uncrystallizable, and appears to yield methyl-crotonic acid on treatment with alco- 
holic soda.* 

Cevadilla yields about 0:3 per cent. of veratrine. See Veratrina. 

Medical Properties and Uses. Cevadilla is an acrid, drastic emeto-cathartic, 
operating occasionally with great violence, and in overdoses capable of producing 
fatal effects. Known in Europe as early as 1752, and formerly used to some extent 
as a teeniacide, in doses of five to twenty grains (0°33-1:3 Gm.), it is now officinal 
solely as the source of veratrine. It is the principal ingredient of the pulvis Capu- 
cinorum, sometimes used in Hurope for the destruction of vermin in the hair. 


SABINA. U.S. Savine. 
(SA-BI/NA.) 


“The tops of Juniperus Sabina. Linné. (Nat. Ord. Coniferee.)”’ U.S. “The 
fresh and dried tops of Juniperus Sabina. Linn. Collected in spring, from plants 
cultivated in Britain.” Br. 


Sabine Cacumina, #r.; Savine Tops ; Summitates (Herba) Sabine, P.G.; Sabine, Fr.; Seven- 
baum, Sadebaumspitzen, Sevenkraut, G.; Sabina, Jt., Sp. 


JUNIPERUS. See Juniperus. 

Juniperus Sabina. Willd. Sp. Plant. iv. 852; B. & T. 254. This is an ever- 
green shrub, from three to fifteen feet high, with numerous erect, pliant branches, 
much subdivided, The bark of the young branches is light green, that of the trunk 
rough, and reddish brown. The leaves, which completely invest the younger branches, 
are numerous, small, erect, firm, smooth, pointed, dark green, glandular in the mid- 
dle, opposite, and imbricated in four rows. The flowers are male and female on dif- 
ferent trees. The fruit is a blackish purple berry, of an ovoid shape, marked with 
tubercles and the remains of the calyx and petals, and containing three seeds. The 
savine is a native of the south of Kurope and the Levant, and is said to grow wild 
in the neighborhood of our northwestern lakes. The ends of the branches, and the 
leaves by which they are invested, are collected for medical use in the spring. When 
dried they fade very much in color. They are officinally described as “ short, thin, 
sub-quadrangular branchlets ; leaves in four rows, opposite, scale-like, ovate-lance- 
olate, more or less acute, appressed, imbricated, on the back with a shallow groove 
containing an oblong or roundish gland; odor peculiar, terebinthinate ; taste nau- 
seous, resinous, and bitter.’ ZS. 

The tops of Juniperus Virginiana, or common red cedar, are sometimes substi- 


* Wright and Luff extract the alkaloids as follows. 100 parts of sabadilla seeds are exhausted 
with 1 part of tartaric acid and alcohol, the alcoholic extract concentrated, freed from resinous ad- 
mixture by addition of water, and then treated with soda and ether. The ethereal solution is then 
shaken up with aqueous tartaric acid solution, and the acid liquid again treated with soda and 
ether. The ethereal solution is now mixed with lignin (petroleum benzin), and allowed to evapo- 
rate spontaneously. A syrup separates out first, and then crystals of cevadine, which are drained 
off and recrystallized from alcohol. The residual syrup consists essentially of veratrine and 
cevadilline. 10 kilogrammes of seeds yielded 60-70 grains of alkaloids, from which 8 to 9 
grains of pure cevadine, 5 to 6 grains of veratrine, and 2 to 3 grains of crude cevadilline can be 
isolated, 
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tuted in the shops for savine, to which they bear so close a resemblance as to be 
with difficulty distinguished. The two species, however, differ in their taste and 
smell. In J. Virginiana, moreover, the leaves are sometimes ternate. 

The tops and leaves of the savine plant have a strong, heavy, disagreeable odor, 
and a bitter, acrid taste. These properties, which are less striking in the dried than 
in the recent leaves, are owing to a volatile oil. (See Olewm Sabine.) The leaves 
impart their virtues to alcohol and water. Mr. C. H. Needles found in them volatile 
oil, gum, tannic or gallic acid, resin, chlorophyll, fixed oil, bitter extractive, lime, 
and salts of potassa. (A. J. P., xiii. 15.) BI 

Medical Properties and Uses. Savine is highly irritant, and supposed to have 
a special direction to the uterus. It has been much used in amenorrhea and atonic 
menorrhagia, and occasionally as a remedy for worms. The late Professor Chapman 
strongly recommended it in chronic rheumatism ; and it is employed in Germany, 
both internally and externally, in chronic gout. In overdoses it may produce dan- 
gerous gastro-intestinal inflammation, and should therefore be used with caution. 
In no case should it be employed when much general or local excitement exists, 
In pregnancy it should always be given with great caution. The dose of the fluid 
extract is 15 to 20 drops (0°85 to 1 C.c.); of the oil, 5 drops (0-24 C.c.). As an 
external irritant, savine is useful, in the form of cerate, for maintaining a discharge 
from blistered surfaces ; but as in this country savine ointment is often feeble, either 
from the age of the drug or from the substitution of red cedar, it has fallen into dis- 
repute. In powder or infusion, savine is used in Europe as an application to warts, 
indolent, carious, and gangrenous ulcers, psora, and tinea capitis; and the expressed 
juice of the fresh leaves, diluted with water, is sometimes applied to similar pur- 

oses. 

ji Of. Prep. Ceratum Sabine, U. S.; Extractum Sabine Fluidum, U. S.; Oleum 


Sabine ; Tinctura Sabinz, Br.; Unguentum Sabine, br. 


SACCHARUM. U.S. Sugar. 


Cig Hee Ou s 342. (SAC/GHA-RUM.,) Cyg Hy On; 171. 


“The refined sugar of Saccharum officinarum. Linné. (Wat. Ord. Gramina- 
ecze.)” U.S. ‘“ Pure cane sugar prepared from the juice of the stem of Saccharum 
ofiicinarum.” Br. 


Saccharum Purificatum, Br.; Sucre, Sucre pur, Sucre de Canne, Sucre en Pains, F’r.; Weisser 
Zucker, Zucker, Rohrzucker, G.; Zucchero Pane, /t.; Azucar de Pilon, Azucar refinado, Sp. 


Gen. Ch. Calyx two-valved, involucred, with long down. Corolla two-valved. 
Willd. 

Saccharum officinarum. Willd. Sp. Plant. 1.321; Philos. Trans. \xix. 207. The 
sugar cane is an herbaceous plant, possessing a jointed, succulent root, from which 
arise several shining, jointed, solid stems, from an inch to two inches in diameter, 
from six to twelve feet high, and containing a white and juicy pith. The color of 
the stem is yellow, greenish yellow, purple, or striped. The joints are about three 
inches apart, and give origin to the leaves, which embrace the stem at their base, 
are three or four feet long and about an inch wide, flat, acuminate, longitudinally 
striated, furnished with a white midrib, glabrous, finely dentate, and of a green 
color inclining to yellow. The flowers are pinkish, surrounded by a long silky 
down, and disposed in a large, terminal, nearly pyramidal panicle, composed of sub- 
divided spikes, and two or three feet in length. The plant has a general resemblance 
to the Indian corn. Four varieties are mentioned: 1, the common, with a yellow 
stem ; 2, the purple, with a purple stem and richer juice; 3, the gigantic, with a very 
large light-colored stem; and, 4, the Otaheitan, which was introduced into the West 
Indies from the island of Tahiti (Otaheite) by Bougainville and Bligh, and is distin- 
guished by its greater height, the longer intervals between its joints, and the greater 
leneth of the hairs which surround the flowers. 

The sugar cane is cultivated by cuttings, which are planted in rows, and which, 
by giving rise to successive shoots, furnish five or six crops before the plants require 
to be renewed. At the end ofa year the plant generally flowers, and in four or five 
months afterwards the canes are completely ripe, at which time they have a yellow- 
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ish color and contain a sweet viscid juice. The quantity of sugar which they yield 
is variable. According to Avequin, of New Orleans, the proportion of cane sugar 
in the recent stalk is about 10 per cent., of uncrystallizable sugar from 33 to 4 per 
cent. Cane juice is said to contain 17 per cent. of crystallizable sugar, though 
not more than 9 per cent. is extracted in practice. 

Among the saccharine principles distinguished by the chemist are cane sugar, or 
sugar properly so called, derived from the sugar cane, the beet, and the sugar maple. 
Its formula is C,,H,,0,,; lactose or milk sugar, and maltose, a product of the action 
of malt upon cereals, possessing the same formula; glucose, including dextrose or 
grape sugar, levulose or fruit sugar, the mixture of the two produced by the alter- 
ation of cane sugar and known as invert sugar, and that resulting from the change 
of starch and starch-containing cereals; arabinose from gum arabic, and inosit or mus- 
cle-sugar, both agreeing with glucose in the formula C,H,,0,; mannit, quercit, and 
pinit, which are alcohol-like compounds closely related to the true sugars. Glucose or 
grape sugar is conveniently obtained by spreading crystalline honey on porous tiles, 
dissolving what remains on their surface in alcohol, and crystallizing. The product 
is about one-fourth of the weight of the honey. It is also prepared from starch by 
the action of very weak sulphuric acid, and this industry has assumed enormous 
proportions in this country in the last few years. According to the statements of 
Prof. H. W. Wiley CV. &., Sept. 1881), the daily consumption of corn for sugar- 
and syrup-making was at that date not far from 35,000 bushels. The term glucose 
is applied to the syrupy product of this process, while the name grape sugar is ap- 
plied to the solid product from the same source. The process in outline is as follows. 
The corn is first soaked for two or three days in warm water, and is then ground on 
specially-prepared stones with a stream of water. The meal is next passed into a 
trough, the bottom of which is made of fine bolting-cloth. Here the starch is 
washed through and led to large tanks, where it is allowed to settle. It is next 
beaten up with caustic soda to separate the gluten, and the starch is again allowed 
to settle in long shallow troughs. The starch, washed from all adhering alkali, is next 
beaten up with water into a cream, and conducted into the converting tubs. These 
tubs are supplied with coils of copper steam piping, and are made of wood. Here 
the starch cream is treated with dilute sulphuric acid, and steam ts allowed to bubble 
up through the mixture from small holes in the copper pipes. This process of con- 
version, which is called “ open conversion,’ is completed in about two hours. An- 
other method is called “close conversion.” The substances are inclosed in stout 
copper cylinders and subjected to the action of superheated steam. This process 
occupies about fifteen minutes. After conversion, the acid is neutralized by marble 
dust and animal charcoal. Since the sulphate of calcium, which is formed in this 
operation, is slightly soluble, carbonate of barium has been used instead of marble 
dust, but its use has not become general. After neutralization, the liquid is filtered 
through cloth and animal charcoal, and is then conveyed to the vacuum-pan. 
When glucose syrup alone is desired, the process of conversion is stopped when the 
starch has disappeared, so that the syrup contains both glucose and dextrin, while 
when solid grape sugar is desired, the conversion is carried further to the change 
of dextrin into dextrose. Glucose can be obtained as a hydrate in small and lami- 
nated erystals from aqueous solution, and anhydrous in hard crystalline masses 
either from alcoholic solution or, as recently discovered by Dr. Arno Behr (A. J. 
P., Aug. 1882, p. 397), from very concentrated aqueous solution. It is less sweet 
than cane sugar. It is also less soluble in water, and much more soluble in alcohol. 
It has the sp. gr. 1:54-1:57 when anhydrous. Strong mineral acids hardly act on 
grape sugar, but destroy cane sugar with facility. On the other hand, grape sugar 
is destroyed by alkalies, with which cane sugar forms definite compounds. Dis- 
solved in water and subjected to prolonged ebullition, grape sugar undergoes very 
little alteration. Its solution rotates the plane of polarization of polarized light to 
the right, and is capable of undergoing the vinous fermentation directly, without 
passing through any intermediate state. It is characterized, also, in boiling solution, 
by reducing alkaline tartrate of copper, and by becoming brown by the action 
of the alkalies. The name of glucosides has been given to certain organic sub- 
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stances which are resolvable, by the presence of acids, or other slight chemical in- 
fluence, into glucose and some other proximate principle, as in the instance of tannic 


acid, which is resolved into glucose and gallic acid. F'rwit sugar or chulariose is . 


an isomeric form of glucose, found in honey and the juice of fruits; an uncrystal- 
lizable mixture of dextrose and levulose (both varieties of glucose) is generated 
from cane sugar by solution in water or weak acids, and long boiling. Hence it is 
present in molasses. An aqueous solution of this sugar, like grape sugar, is sus- 
ceptible of the vinous fermentation without an intermediate change. In conse- 
quence of its effect on polarized light, it has been named by the French chemists 
invert sugar (sucre interverté) ; its rotatory power being the reverse of that of the 
sugar from which it is produced. A solution of cane sugar, like that of grape 
sugar, has a rotating power to the right. When it ferments, it is first changed into 


uncrystallizable sugar, according to the reaction, C,,H,,0,, ++ H,O = (C,H,,9,), ;- 


and, as the change proceeds, the rotating power to the right of the cane sugar 
gradually lessens and disappears, and is replaced by the rotating power to the left 
of the uncrystallizable sugar formed. Sorbin, discovered by M. Pelouze, is in per- 
fectly transparent crystals, having the same taste as cane sugar, but is not suscepti- 
ble of fermentation. Lactose, or sugar of milk, is now officinal. (See Saccharum 
Lactis.) Inosit is a sugar found in the juice of flesh. For a description of manntt 
and glycerin, see the articles Manna and Glycerina. 

Besides the sugars enumerated, chemical writers mention dulcit, a substance like 
mannit from an unknown plant of Madagascar; melampyrit, from Melampyrum 
nemorosum, and other Scrophularineze; phycit, obtained from Protococeus vulgaris ; 
quercit, obtained from acorns; mycose, or the sugar of ergot; melitose, the peculiar 
sugar of Australian manna, at first thought to be grape sugar; trehalose, the crys- 
tallizable principle of Turkish manna; melizitose, in Briangon manna; pinit, ob- 
tained from a sugar of California, said to be derived from Pinus Lambertiana ; and 
phaseomannit, obtained from kidney-beans before they are ripe. Of these saccha- 
rine substances, melitose, trehalose, mycose, and melizotose, though differing in some 
of their properties from cane sugar, agree with it in composition, and in the prop- 
erty of being modified by acids and transformed into sugars analogous to glucose. 
(See Manna.) (Berthelot, Journ. de Pharm., Oct. 1858, p. 292.) 

Cane sugar is manufactured extensively on the continent of Europe from the beet, 
and this industry is now growing in this country. It is also largely produced in 
. Canada and the northern parts of the United States, from the sap of the sugar maple 
(Acer saccharinum). Cane sugar may also be obtained from cornstalks, and from 
the Chinese sugar cane, or Sorghum saccharatum. (See Part II.) In India, sugar is 
made from the sap of different species of palm. Crude palm sugar is called jaggary. 
But the supply of sugar from other sources is insignificant, when compared with that 
obtained from the sugar cane, which is extensively cultivated in Africa, the East 
and West Indies (especially the island of Cuba), Brazil, and some of our Southern 
States, particularly Louisiana. 

Preparation and Purification. The canes, when ripe, are cut down close to the 
earth, topped, and stripped of their leaves, and then crushed between vertical iron 
rollers in a mill. The juice, constituting 90 per cent. of the cane, though scarcely 
50 per cent. is actually obtained, is of a pale greenish color, sweet taste, and bal- 
samic odor, and has a sp. gr. varying from 1:033 to 1:106. As it runs out it is 
received in suitable vessels, and, being quickly removed, is immediately mixed with 
lime, in the form of milk of lime, in the proportion of about 1 part of the earth to 
800 parts of the juice, and heated in a boiler to 140° F. The exact proportion of the 
lime cannot be determined, as the juice varies in quality in different seasons; but 
the manufacturer should aim at making the liquor neutral, or very slightly alkaline. 
The gluten and albumen rise to the top, and form a thick scum, from underneath 
which the liquid is drawn off by a cock into a copper boiler, where it is concentrated 
by heat, the scum being carefully skimmed off as it forms. When sufficiently con- 
centrated, the juice is transferred to shallow vessels called coolers, from which, when 
it assumes a granular aspect, it is drawn off into wooden vessels with perforated bot- 
toms, the holes in which are temporarily plugged. At the end of twenty-four hours, 
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the liquid is strongly agitated with wooden stirrers, in order to accelerate the gran- 
ulation of the sugar, which is completed in six hours. The stoppers are now re- 
moved, and the syrup is allowed to drain off from the sugar, which in this state is 
granular, of a yellowish color, and moist. The syrup, by a new evaporation, fur- 
nishes an additional portion of sugar; and the liquid which finally remains, inca- 
pable of yielding more sugar with advantage, is called molasses. Sugar produced 
in this way is called “open pan” sugar. It is now almost completely displaced by 
‘“‘vacuum-pan” sugar. 

In the production of raw sugars by the vacuum-pan process, the juice, after 
“ defecation” with lime and removal of excess of lime by carbonic acid gas, is run 
through large filters of bone-black, and then into the vacuum-pan for concentration. 
The vacuum-pan is a large evaporating pan, closed above by a dome-like top, which 
counects with an exhausting steam-pump, so that the liquid can be concentrated 
under very reduced pressure. The heat is supplied by coils of steam-pipes which 
run through the interior of the pan. The saccharine juice is evaporated in this 
until it begins to crystallize, and even after this fresh portions are added, so that the 
crystals already formed grow by accretion of fresh material. After the crystalliza- 
tion is complete, the warm mixture of crystals and syrup is run into “ centrifugals,” 
to which a rapid motion of revolution is given, and the crystals so drained and 
dried. 

Brown sugar is sometimes partially purified by boiling it with lime-water, and, 
after sufficient concentration, allowing the syrup to crystallize in large inverted coni- 
cal vessels, pierced at the apex and plugged. The surface of the crystalline mass 
being covered with a thin mixture of clay and water, the plug is removed, and the 
water from the clay, percolating the mass, removes the colored syrup, which flows 
out at the hole. Sugar thus prepared approaches to the white state, and consti- 
tutes the clayed sugar of commerce brought from Cuba. 

There is no doubt that a large proportion of the sugar is lost in the ordinary 
process of manufacture. M. Melsens, of Brussels, proposed a process, which con- 
sists in the use of bisulphite of calcium. ‘This salt is alleged to act as an anti- 
septic, preventing the operation of any ferment; as an absorber of oxygen, opposing 
the action of that gas on the juice; as a clarifier, rendering insoluble at 100° C. 
(212° FB.) all coagulable matters; as a bleacher of pre-existing coloring matters, 
and a preventive of the formation of new ones; and, lastly, as a substance furnish- 
ing a base to neutralize hurtful acids, which unite with the lime, displacing the 
weaker sulphurous acid. This process is now largely used, and calcium bisulphite 
is used in British Guiana and other sugar-producing countries in immense quanti- 
ties. M. Emil Pfeiffer has proposed another refining process, which consists in the 
use of acid phosphate of calcium, an agent previously recommended by Brande. 
(See Chem. Gaz., April 15, 1856.) M. Reynoso finds alumina the best defecating 
agent that he has employed, having succeeded by means of it in throwing down 
almost all impurities at the same time most adhesive and most hurtful. He adds 
the acid phosphate of aluminium to the cane juice, and decomposes this with lime, 
by which the phosphate of calcium is produced and alumina separated; and all 
these, with some lime in excess, cause the elimination of coloring and nitrogenous 
matters, so that there only remain in the liquid some of the salts which normally 
accompany the sugar in the juice. (Journ. de Pharm., 4e sér., 11. 232.) 

The refining of brown sugar forms a distinct branch of business, and the methods 
pursued have undergone many improvements. By the original process, the sugar 
was boiled with lime-water, and clarified by heating it with bullocks’ blood. The 
clarified syrup was then strained through cloth filters, whereby it was rendered 
limpid. It was next transferred to a boiler, where it was subjected to ebullition 
until it was brouglt to a proper concentration; when it was allowed to cool in coni- 
cal moulds, and to drain for the separation of the molasses. This last boiling re- 
quired to be continued so long, that the action of the fire and air frequently decom- 
posed the sugar to such an extent as to cause a loss of 25 per cent. in molasses. 
This disadvantage has led to the universal introduction of the vacuum-pan for the 
evaporation of sugar solutions in refining processes, This great step in advance 
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was taken by Messrs. Philip Taylor and Howard. The former introduced the im- 
provement of heating the syrup with great rapidity, by means of steam made to 
pass through a series of tubes traversing the boiler; and the latter devised the plan 
of causing the syrup to boil under a diminished pressure, created by a suction- 
pump, set in motion by a steam-engine, while it was heated by steam circulating 
round the boiler. In this way, the syrup was made to boil at a lower temperature, 
and with a diminished contact of the air; and the loss of cane sugar by change into 
uncrystallizable was in great measure avoided. 

After the syrup is sufficiently concentrated by any one of these methods, it is 
transferred to coolers, where it is agitated to cause it to granulate. In this state it 
is poured into unglazed earthen-ware moulds of a conical shape, with a hole in the 
apex, which is stopped with a paper plug. The moulds are placed, with the apex 
downwards, above stone-ware, pots, intended to receive the uncrystallizable syrup. 
When the mass has completely concreted, the moulds are unstopped, to allow the 
colored syrup to drain off. To separate the remains of this syrup, the operation 
called claying is performed. This consists in removing from the base of the loaf 
a layer of the sugar, about an inch thick, and replacing it with pure sugar in powder, 
which is covered with a mixture of pipe-clay and water of about the consistence of 
cream. ‘The water gradually leaves the clay, dissolves the pure sugar, and percolates 
the mass as a pure syrup, removing in its progress the colored syrup. Sometimes 
the purification is performed without the use of clay, by allowing a saturated solu- 
tion of pure sugar to percolate the loaf. When all the colored syrup is removed, 
the loaf is taken out of the mould and placed in stoves to dry. It now constitutes 
white or purified sugar. The syrup which drains from the loaves contains a con- 
siderable quantity of cane sugar, and is used in subsequent operations. This process 
of forming loaf-sugar by claying and displacing colored syrup by white syrup is now 
almost entirely replaced by the process already described under raw sugars of erys- 
tallizing in the vacuum-pan and draining with a centrifugal. The syrups of lowest 
quality are employed in forming inferior white sugar, from which a syrup finally 
drains, containing so little cane sugar as not to repay the expense of extracting it. 
This constitutes sugar-house molasses. Good brown sugar, in the process of re- 
fining, yields about 70 per cent. of white sugar. The application of animal charcoal 
to the refining of sugar is now very extensive. 

Commercial History. Cane sugar was known to the ancients. It was origi- 
nally obtained from India, where it was extracted from the sugar cane. About the 
period of the Crusades, the Venetians brought it to Europe; but at that time it was 
so scarce and costly as to be used exclusively as a medicine. Upon the discovery 
of the Cape of Good Hope and the maritime route to the Kast Indies, the commerce 
in sugar passed into the hands of the Portuguese. Subsequently, the cultivation of 
the cane extended to Arabia, Egypt, Sicily, Spain, and the Canaries, and finally, upon 
the discovery of the New World, to America, where it was pursued with the greatest 
success, and continues to be so. In America it is produced most abundantly in the 
West Indies, which supply the greater part of the consumption of Europe, little com- 
paratively being taken thither from Brazil or the East Indies. The consumption of 
the United States, before the late war, was more than half supplied by Louisiana 
and some of the neighboring States. The crop of sugar of Louisiana, in 1847, 
was estimated at 240,000 hogsheads; in 1853, at 322,000, but is now relatively 
small as compared with that of Cuba, British Guiana, and other tropical countries. 

The entire production of the world for the year 1880 was estimated to be as fol- 
lows: Cane sugar from sugar cane, 2,140,000 tons, of which Cuba furnished 700,000 
tons; English, Danish, and Dutch West Indies, 250,000 tons; Java, 200,000 tons; 
Brazil, 170,000 tons, and Louisiana, 75,000 tons; cane sugar from sugar beet, 
1,317,623 tons, of which France furnished 462,259 tons; Germany, 346,646 tons; 
Russia and Poland, 245,000 tons; and Austria and Hungary, 153,922 tons. (Wag- 
ner, Chem. Tech., 11th ed., 1880, p. 588.) 

Properties. Sugar, in a pure state, is a solid of a peculiar grateful taste, perma- 
nent in the air, phosphorescent by friction, and of the sp. gr. 1-6. It forms “ white, 
dry, hard, distinctly erystalline granules, permanent in the air, odorless, having a 
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purely sweet taste, and a neutral reaction. Soluble in 0-5 part of water, and in 
175 parts of alcohol at 15° C. (59° F.); in 0:2 part of boiling water, and in 28 
parts of boiling alcohol; also in 80 parts of boiling, absolute alcohol, but insoluble 
in ether. The aqueous solution, saturated at 15° C. (59° F.), has the sp. gr. 1:345, 
and is miscible with alcohol in all proportions.” U.S. Its solution, when thick / 
and ropy, is called syrup, and when alcohol is mixed with it, the sugar is gradually 
deposited in crystals. An aqueous solution of sugar, kept in a warm place, has 
the property of corroding iron, partially immersed in it, just above the line where 
the surface of the liquid touches the metal; and the solution itself becomes impreg- 
nated with ferrous oxide, and of a deep red-brown color. A similar effect is pro- 
duced on lead; but zinc and copper are but slightly acted on. (Dr. J. H. Gladstone, 
Annals of Pharmacy, iii. 208.) A solution of sugar possesses the property also of 
dissolving a large quantity of hydrate of lime, forming a compound, called calciwm 
saccharate. When a concentrated syrup is gently heated, and spirit added to it, the 
liquid, on cooling, forms white semi-transparent crystals of hydrated sugar, having the 
shape of oblique four-sided prisms, and called rock-candy. When heated to 185° C. 
(365° F.), it melts into a viscid, colorless liquid, which, on being suddenly cooled, 
forms a transparent amorphous mass, called barley sugar. At a higher temperature 
(between 204°4° C. and 215-5° C. (400° F. and 420° F.) it loses two mols. of water, 
and is converted into a black porous mass, having a high lustre, called caramel.* 
At a still higher heat it yields combustible gases, carbonic acid, empyreumatic oil, 
and acetic acid ; and there remains one-fourth of its weight of charcoal, which burns 
without residue. Sugar renders the fixed and volatile oils to a certain extent misci- 
ble with water, and forms with the latter an imperfect combination, called in phar- 
macy oleo-saccharures. When in solution, it is not precipitated by subacetate of 
lead, a negative property which distinguishes it from most other organic principles. 

Tests. ‘‘ Neither an aqueous nor an alcoholic solution of Sugar, kept in large, 
well-closed and completely filled bottles, should deposit a sediment on prolonged 
standing (abs. of insoluble salts, foreign matters, ultramarine, Prussian blue, etc.). 
If a portion of about 1 Gm. of Sugar be dissolved in 10 C.c. of boiling water, then 
mixed with 4 or 5 drops of test-solution of nitrate of silver and about 2 C.c. of 
water of ammonia, and quickly heated until the liquid begins to boil, not more than 
a slight coloration, but no black precipitate, should appear in the liquid after stand- 
ing at rest for five minutes (abs. of grape-sugar and of more than a slight amount 
of inverted sugar).” U.S. Cane sugar may be distinguished from grape sugar by 
Trommer’s test, which consists in the use of sulphate of copper and caustie potassa. 
If asolution of cane sugar be mixed with a solution of sulphate of copper, and 
potassa be added in excess, a deep blue liquid is obtained, which, on being heated, 
lets fall, after a time, a little red powder. A solution of grape sugar, similarly 
treated, yields, by heat, a copious greenish precipitate, which rapidly changes to 
scarlet, and eventually to dark red. Prof. Bottger finds that, when a liquid con- 
taining grape sugar is boiled with carbonate of sodium and some basic nitrate of 
bismuth, a gray coloration or blackening of reduced bismuth is produced. Cane 
sugar, similarly treated, has no effect on the test. Dr. Donaldson’s test for sugar 
in the animal fluids is formed of 5 parts of carbonate of sodium, 5 of caustic po- 
tassa, 6 of bitartrate of potassium, 4 of sulphate of copper, and 32 of distilled 
water. A few drops of this solution being added to an animal fluid, and the mix- 
ture heated over a spirit-lamp, a yellowish green color is developed, if sugar be 
present. J. Horsley’s test for sugar in diabetic urine is an alkaline solution of 
chromate of potassium, a few drops of which, boiled with the urine, will make it 
assume a deep sap-green color. M. J. Nicklés points out, in the tetrachloride of car- 
bon, obtained by decomposing carbon disulphide by chlorine and aqueous vapor, a 


* A coloring substance called caramel brown, or sucré couleur, is now largely manufactured from 
sugar by decomposing it by means of heat carefully applied. It is in the form either of a stiff 
paste, in which it is used for coloring leather, or in that of a syrup, for coloring liquids. Sucré 
couleur is now extensively manufactured abroad for coloring rum and spirituous liquors, beer and 
wine, It is made exclusively from starch sugar, either by a simple process of heating, or heating 
with addition of carbonate of soda or carbonate of ammonia. (For details, see Starch, Glucose, 
Starch Sugar, etc., by Wagner, translated by Frankel, 8vo, p. 344, H. C. Baird & Co., Phila.) 
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new test for distinguishing glucose and cane sugar. This test mixed with cane 
sugar in a glass tube, kept for some time near 100° C. (212° F-.), causes a dark- 
ening of the sugar, gradually increasing till it becomes black. Glucose undergoes no 
such change. (Journ. de Pharm., 4e sér., ili. 119.) 

Action of Acids and Alkalies, etc. ‘The mineral acids act differently on cane 
sugar according as they are concentrated or dilute. Strong nitric acid, with the 
assistance of heat, converts it into oxalic acid. (See Oxalic Acid.) The same acid, 
when weak, converts it into saccharic acid, confounded by Scheele with malic acid. 
Concentrated sulphuric acid chars it. Diluted hydrochloric acid, when boiled with 
cane sugar, converts it into a solid, brown, gelatinous mass. Weak sulphuric acid, bya 
prolonged action at a high temperature, converts cane sugar, first into uncrystallizable 
sugar, afterwards into grape sugar, and finally into wlmin and ulmic acid. Vege- 
table acids are supposed to act in a similar way. Maumené has found that cane 
sugar undergoes the change into uncrystallizable sugar when kept for a long time 
in aqueous solution, as well as when heated with acids. When the boiling with 
acids is prolonged for several days in open vessels, oxygen is absorbed, and, besides 
ulmin and ulmie acid, formic acid is generated. Soubeiran admits the change of 
the uncrystallizable into grape sugar, but attributes it to a molecular transformation 
of the sugar, independently of the action of the acid; as, according to his observa- 
tion, the conversion takes place only after rest. In confirmation of his views, this 
chemist states that he found the same changes to be produced by boiling sugar 
with water alone. Not only does cane sugar change into the uncrystallizable when 
boiled with water, but, as clearly shown by an experiment of M. HE. M. Rault, in 
aqueous solution, under the influence of light, at ordinary temperatures, it slowly 
changes into glucose ; but this alteration does not take place in the dark. (P. J. Tr., 
Jan. 1872, p. 643.) 

Cane sugar unites with the alkalies and some of the alkaline earths, forming defi- 
nite combinations which render the sugar less liable to change. It also unites with 
lead monoxide. Boiled for a long time with aqueous solutions of potassa, lime, or 
baryta, the liquid becomes brown, formic acid is produced, and two new acids are 
generated ; one brown or black and insoluble in water, called melassic acid, the other 
colorless and very soluble, named glucic acid. Alkalies and the alkaline earths are 
said to lessen the rotatory power of sugar in relation to polarized light; but the 
sugar recovers its power when the alkali is saturated. (Jowrn. de Pharm., 4e sér., 
iv. 314.) 

The account above given of the action of acids and alkalies on cane sugar explains 
the way in which lime acts in the manufacture and refining of sugar. The acids, 
naturally existing in the saccharine juice, have the effect of converting the cane 
sugar into uncrystallizable sugar, by which a loss of the former is sustained. The 
lime, by neutralizing these acids, prevents that result. An excess of lime, however, 
must be carefully avoided ; as it injures the product of cane sugar both in quantity 
and quality. The change in sugar which precedes fermentation, namely, the conver- 
sion of cane sugar into the uncrystallizable kind, points to the necessity of operating 
on the juice before that process sets in; and hence the advantage of grinding canes 
immediately after they are cut, and boiling the juice with the least possible delay. 

Molasses is of two kinds, the West India and sugar-house. West India molasses 
is a black ropy liquid, of a peculiar odor, and sweet empyreumatic taste. When 
mixed with water and with the skimmings of the vessels used in the manufacture of 
sugar, it forms a liquor which, when fermented and distilled, yields rum. Sugar- 
house molasses has the same general appearance as the West India, but is thicker, 
and has a different flavor. Itssp. gr. is about 1:4, and it contains about 75 per cent. 
of solid matter. Both kinds of molasses consist of uncrystallizable sugar, and more 
or less cane sugar which has escaped separation in the process of manufacture or re- 
fining, and gummy and coloring matter. When the molasses from cane sugar is 
treated with a boiling, concentrated solution of bichromate of potassium, and boiled, 
a violent reaction takes place, and the liquid becomes green ; but if it be adulterated 
with only an eighth of starch-sugar molasses, the reaction is prevented, and the 
color is not changed. (Dr. G. Reich.) 
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Composition. The following formulas express the composition of the different 
varieties of sugar so far as known. Cane sugar, C,,H,,0,,. Of the same compo- 
sition are lactose, maltose, mycose, melitose, melizitose, and trehalose, which, as before 
stated, constitute a group closely analogous to cane sugar, though differing in some 
of their properties. The formula of glucose or grape sugar is C,H,,0, ; and un- 
erystallizable sugar, also named invert sugar, and levulose, which is characterized by 
a left rotatory power in reference to polarized light, have the same composition. 
Sorbit and tnosit agree also with these. The formula of mannit and of dulcit 
(dulcin or dulcose), the two hexatomie alcohols from which the sugars are derived 
chemically, is C,H,,0,. 

Medical and Pharmaceutical Uses. The uses of sugar as an aliment and condi- 
ment are numerous. It is nutritious, but not capable of supporting life when taken 
exclusively as aliment, on account of the absence of nitrogen in its composition. It is 
a powerful antiseptic, and is used for preserving meat and fish ; for which purpose it 
possesses the advantage of acting in a much less quantity than is requisite of com- 
mon salt, and of not altering the taste or impairing the nutritious qualities of the 
aliment. Prof. Marchand has ascertained that a solution of sugar has no action on 
the teeth out of the body. It may hence be inferred that the popular notion that 
sugar is injurious to the teeth is founded solely upon the fact that the excessive use 
of sugar has a tendency to cause acid dyspepsia. 

The medical properties of sugar are those of a demulcent; and as such it is much 
used in catarrhal affections, in the form of candy, syrup, etc. According to M. Pro- 
vengal, it acts as a powerful antaphrodisiac, when taken in the quantity of a pound 
or more daily, dissolved in a quart of cold water. Jor an account of the supposed 
therapeutic power of the vapor of boiling cane juice, in bronchitis and incipient 
consumption, applied by living in a sugar-house, the reader is referred to the papers 
of Dr. S. A. Cartwright, of New Orleans, contained in the 47th and 51st volumes 
of the Boston Med. and Surg. Journal. In pharmacy, sugar is employed to render 
oils miscible with water, to cover the taste of medicines, to give them consistency, to 
preserve them from change, and to protect certain ferruginous preparations from 
oxidation. Accordingly, it enters into the composition of the compound infusion 
of roses, of several mixtures, pills, and powders, of many fluid extracts, syrups, 
confections, and of all the troches. Molasses is used for forming pills, for which it 
is well fitted, preserving them soft and free from mouldiness, on account of its reten- 
tiveness of moisture and antiseptic qualities. 

The influence of sugar in preventing changes in organic substances may be ascribed 
to an extraordinary osmotic power in its solutions, by which infusoria and all other 
of the lower forms of life, to which fermentative processes are now generally ascribed, 
are almost instantly destroyed; the organism collapsing through the rapid exosmose 
of its fluids into the saccharine medium. All the different kinds of sugar suscepti- 
ble of the alcoholic fermentation have this power. (Dr. Louis Mandl, Archives Gén. 
de Méd., 5e sér., xvi. 49, Juillet, 1860.) Under the Of. Prep. only those prepa- 
rations are included in which the sugar is essential from its chemical influence. 

Off. Prep. of Saccharum. Ferri Carbonas Saccharata, Br.; Liquor Calcis Sac- 
charatus, Br.; Mistura Ferri Composita, Br.; Pilula Ferri Carbonatis, 7. S.; Pilula 
Ferri Iodidi, Br.; Pilule Ferri Iodidi, U. S.; Syrupus, ete. 


SACCHARUM LACTIS. U.8., Br. Sugar of Milk. 
Cio He On. Hz, O38 360. (SAC/GHA-RUM LAC'TIS,) Cy2 Hi O11.HO; 180. 


‘A peculiar, crystalline sugar obtained from the whey of cow’s milk by evapora- 
tion, and purified by recrystallization.” U.S. “A crystallized sugar obtained from 
the whey of milk by evaporation.” Br. 

Lactin, Milk Sugar; Lactose; Sucre de Lait, Fr.; Milchzucker, G. 

Sugar of milk, or dactose, is found only in milk, of which it forms about 5 per 
cent. (Boussingault.) It is manufactured largely in Switzerland and the Bavarian 
Alps, as an article of food and for medicinal purposes. In preparing it, milk is first 
coagulated by the addition of a little dilute sulphuric acid, and the resulting whey 
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is evaporated to a syrupy consistence, and set aside for several weeks, in a cool place, 
to crystallize. The crystals, which constitute the sugar of milk, are then decolorized 
by animal charcoal and repeated erystallizations. | 

Sugar of milk is a hard, somewhat gritty, white substance, crystallized in four- 
sided prisms, and possessing a slightly sweet taste and a neutral reaction. In com- 
merce it sometimes occurs in cylindrical masses, in the axis of which is a cord, around 
which the crystals have been deposited. It is “soluble in 7 parts of water at 15° C. 
(59° F.), and in 1 part of boiling water; insoluble in alcohol, ether, or chloroform. 
On adding to a solution of Sugar of Milk in an equal weight of boiling water, some 
solution of soda, the liquid turns brownish, and on further addition of test-solution 
of sulphate of copper, a brick-red precipitate separates, If 1 part of Sugar of Milk 
be sprinkled upon 5 parts of sulphuric acid contained in a flat-bottomed capsule, the 
acid should acquire not more than a greenish or reddish, but no brown or brownish- 
black color within one hour (abs. of cane-sugar).” U.S. Its sp. gr. is 1:54. It is 
not susceptible of the vinous fermentation by the direct influence of yeast; but, after 
the action of dilute acids, which first convert it into a variety of glucose, it is capa- 
ble of furnishing a spirituous liquor. It is well known that both mares’ and cows’ 
milk, after becoming sour, are capable of forming an intoxicating drink, by fermen- 
tation. By the action of nitric acid, sugar of milk is converted into mucic acid. 
When anhydrous it consists of C,,H,,0,,; when crystallized, of C,,H,,O,, + H,0. 
(Staedeler and Krause.) 'These formulas make anhydrous sugar of milk isomeric 
with cane sugar. Fudakowski has ascertained that sugar of milk, when treated with 
weak sulphuric acid, is changed into two peculiar saccharine bodies; one erystallizable, 
and previously noticed by Pasteur ( Comptes-endus, xlii. 347), the other new. The 
latter is more soluble in alcohol than the former, has a sweeter taste, ferments more 
easily, crystallizes in prisms, while the former is tabular, and has a different polariz- 
ing action. (Journ. de Pharm., 4e sér., v. 479.) 

Sugar of milk has been proposed by Dr. Turnbull, of England, as a non-nitrogenouy 
article of diet in consumption and other pulmonary diseases. Dr. Ruschenberger used 
it with good effect as nourishment in a case of extreme irritability of stomach, follow- 


ing profuse loss of blood. (Trans. of the Phila. Coll. of Phys., ii. 48.) 


SALICINUM. U.S. Salicin. 


Ci3 His O73 286. (SAL-I-CI/NUM.) Cog Hig O14; 286. 


“A neutral principle prepared from the bark of Salix Helix, Linné, and of other 
species of Salix. (Nat. Ord. Salicaceee.)” U.S. 

The discovery of salicin is claimed by Buchner, of Germany, and Fontana and 
Rigatelli, of Italy ; but M. Leroux, of France, deserves the credit of having first 
accurately investigated its properties. Braconnot procured it by adding subacetate 
of lead to a decoction of the bark, precipitating the excess of lead by sulphuric acid, 
evaporating the colorless liquid which remained, adding near the end of the process 
a little animal charcoal previously washed, and filtering the liquor while hot. Upon 
cooling it deposited the salicin in a crystalline form. (Journ. de Chimie Médicale, 
Jan. 1831.) The following is the process of Merck. A boiling concentrated de- 
coction of the bark is treated with litharge until it becomes nearly colorless. Gum, 


tannin, and extractive matter, which would impede the crystallization of the salicin, © 


are thus removed from the liquid; while a portion of the oxide is dissolved in combi- 
nation probably with the salicin. To separate this portion of oxide, sulphuric acid is 
first added, and then sulphide of barium, and the liquor is filtered and evaporated. Sal- 
icin is deposited, and may be purified by repeated solution and crystallization. (Zur- 
ner’s Chemistry.) Erdmann has given another process. Sixteen ounces of the bark 
are macerated for twenty-four hours in four quarts of water mixed with two ounces 
of lime, and the whole is then boiled for half an hour. The process is repeated with 
the residue. The decoctions having been mixed, and allowed to become clear by 
subsidence, the liquor is poured off, concentrated to a quart, then digested with 
eight ounces of ivory-black, filtered, and evaporated to dryness. The extract is ex- 
hausted by spirit containing 28 per cent. of alcohol, and the tincture evaporated so 
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that the salicin may crystallize. This is purified by again dissolving, treating with 
ivory-black, and crystallizing. Merck obtained 251 grains from 16 ounces of the 
bark and young twigs of Salix helix, and Krdmann 300 grains from the same quan- 
tity of the bark of Salix pentandra. It may probably be’ obtained from any of the 
willow barks having a bitter taste. Braconnot procured it from various species of 
Populus, particularly P. tremula, or Kuropean aspen. When pure, it is in white, 
shining, slender crystals, inodorous, but very bitter, with the peculiar flavor of the 
bark. It is soluble in cold water, much more so in boiling water, soluble in alcohol, 
and insoluble in ether and oil of turpentine. It neutralizes neither acids nor salifi- 
able bases, and is not precipitated by any reagent. Concentrated sulphuric acid 
decomposes it, receiving from it an intense and permanent bright red color, and pro- 
ducing a new compound called rutulin. It is officinally described as in “ colorless 
or white, silky, shining crystals, permanent in the air, odorless, having a very bitter 
taste, and a neutral reaction. Soluble in 28 parts of water, and in 30 parts of alco- 
hol at 15° C. (59° F.) ; in 0:7 part of boiling water, and in 2 parts of boiling alcohol ; 
insoluble in ether or chloroform. When heated to about 198° C. (388°4° F.), 
Salicin melts, yielding a colorless liquid, and, on ignition, it emits vapors having the 
odor of salicylous acid, and is finally wholly dissipated. If 1 part of Salicin be agi- 
tated with 20 parts of water and 5 parts of solution of potassa, a clear, colorless solu- 
tion is obtained. Cold, concentrated sulphuric acid dissolves it with a red color; 
the solution, after the addition of water, becomes colorless and deposits a dark red 
powder insoluble in water or alcohol. The aqueous solution of Salicin should not 
be precipitated by tannic or picric acids, nor by iodide of mercury and potassium 
(abs. of and difference from alkaloids).” U. S. It belongs to the class of gluco- 
sides, being resolved by boiling with dilute hydrochloric and sulphuric acids into 
grape sugar and sadigenin, according to the reaction: ©,,H,,0, +- H,O = C,H,,O, + 
C,H,O,. Saligenin itself is converted by further boiling with dilute acids into a 
resinous body, saliretin, C,,H,,O,. Nitric acid produces with salicin at first two 
principles called respectively helicin and helicoidin, and afterwards picric and oxalic 
acids. (Journ. de Pharm., xxx.45.) Distilled with bichromate of potassium and sul- 
phurie acid, it yields, among other products, a volatile oleaginous liquid, identical 
with one of the components of oil of spireea, and recognized as salicyl aldchyd, 
C,H,O, (salicylous acid ), while saligenin, C,H,O,, is the alcohol, and salicylic acid, 

,H,O,, the acid corresponding. The synthesis of salicin has been effected by 
Michael (A. J. P., 1879, p. 492), who obtained first helicin, and, by the action of 
- nascent hydrogen upon this, salicin. 

Medical Properties and Uses. The action of salicin upon the animal organism 
is not known. It is certainly rapidly absorbed, probably as salicin; but once in the 
blood it seems to be rapidly decomposed, the products of its change appearing in the 
urine fifteen to thirty minutes after the ingestion of a single dose. The elimination 
is partly as salicin, partly as salicylic acid, partly as a salicyluric acid, and partly as 
saligenin. It has been highly recommended as a substitute for salicylic acid in 
rheumatism by Maclagan and others, but later reports are not so favorable; and if, 
as believed by Senator, the activity of salicin depends upon its conversion in the 
blood into salicylic acid, it is plain that its action should be slower and more uncer- 
tain than that of the acid. The dose is twenty to thirty grains (1°3 to 1:95 Gm.) 
every 3 hours, administered in syrup or cachet. Salicin has also been used to some 
extent as antiperiodic, and appears to possess some controlling influence over mala- 
rial disorders, though vastly inferior to the cinchona alkaloids. One or two drachms 
may be given in the intermission. 


SALIX. U.S. Willow. 
(SA/LIX.) 


“The bark of Salix alba and of other species of Salix. (Wat. Ord. Salicaces.)” 
S. 


Eeorce de Saule, Fr.; Weidenrinde, G.; Corteccia di Salcio, /t.; Corteza de Sauce, Sp. 
Gen. Ch. MALE. Amentum cylindrical. Calyx a scale. Corolla none. Glands 
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of the base nectariferous. FEMALE. Amentum cylindrical. Calyx a scale. Corolla 
none. Style two-cleft. Capsule one-celled, two-valved. Seeds downy. 

This is an extensive genus, most of the species of which are possessed of similar 
medical properties. S. Russelliana, which has been introduced into this country from 
Europe, is said by Sir James Smith to be the most valuable species. S. purpurea, 
a European species, is stated by Lindley to be the most bitter, and S. pentandra is 
preferred by Nees von Esenbeck. Many native species are in all probability equally 
active with the foreign; but they have not been sufficiently tried to admit of a 
positive decision. The younger Michaux speaks of the root of S. nigra, or black 
willow, as a strong bitter, used in the country as an antiperiodic. The degree 
of bitterness in the bark is probably the best criterion of the value of the several 
species. 

‘ Salix alba. Willd. Sp. Plant. iv. 710; Smith, Flor, Brit.1071; B.& T. 234. 

The common European or white willow is twenty-five or thirty feet in height, with 
numerous round spreading branches. The exstipulate leaves are alternate, upon 
short petioles, lanceolate, pointed, acutely serrate with the lower serratures glandular, 
pubescent on both sides, and silky beneath. The aments are terminal, cylindrical, 
and elongated, with elliptical-lanceolate, brown, pubescent scales. ‘The stamens are 
two in number, yellow, and somewhat longer than the scales; the style isshort; the 
stigmas two-parted and thick. The capsule is nearly sessile, ovate, and smooth. 
The white willow is now very common in this country. It flowers in April and 
May; and the bark is easily separable throughout the summer. 

That obtained from the branches rolls up when dried into the form of a quill, 
from one twenty-fifth to one-twelfth of an inch in diameter, has a brown, more or 
less finely warty epidermis, is flexible, fibrous, and of difficult pulverization. The 
inner surface is brownish white, and smooth, the liber separating in thin layers. 
Willow bark has a feebly aromatic odor, and a peculiar bitter astringent taste. It 
yields its active properties to water, with which it forms a reddish brown decoction. 
Pelletier and Caventou found, among its ingredients, tannin, resin, a bitter yellow 
coloring matter, a green fatty matter, gum, wax, lignin, and an organic acid com- 
bined with magnesia, The proportion of tannin is so considerable that the bark has 
been used for tanning leather. The characteristic constituent of all species of willow, 
however, is salicin. The bark of the willow is feebly tonic, but is at present never 
employed in regular medicine. 


SALVIA. U.S. Sage. 
(SAL/VI-A.) 

“The leaves of Salvia officinalis. Linné, (Nat. Ord. Labiate.)” U.S. 

; mat (Herba) Salvia, P.G.; Sauge officinale, Sauge, /r.; Salbey, Salbeiblatter, G.; Salvia, 
t.y OP. 

Gar Ch. Corolla unequal. laments affixed transversely to a pedicel. Willd. 

Salvia officinalis. Willd. Sp. Plant.i.129; B.& T.206. Common garden sage 
is a perennial plant, about two feet high, with a quadrangular, pubescent, branching, 
shrubby stem, furnished with opposite, petiolate, ovate-lanceolate, crenulate, wrinkled 
leaves, of a grayish green color, sometimes tinged with red or purple. ‘The flowers 
are blue, variegated with white and purple; and are disposed on long terminal spikes, 
in distant whorls, each composed of a few flowers, and accompanied with ovate, 
acute, deciduous bracts. The calyx is tubular and striated, with two lips, of which 
the upper has three acute teeth, the under two. The corolla is tubular, bilabiate, 
ringent, with the upper lip concave, and the lower divided into three rounded lobes, 
of which the middle is the largest. The filaments are supported upon short pedicels, 
to which they are affixed transversely at the middle. 

Sage grows spontaneously in the south of Europe, and is cultivated abundantly 
in our gardens, There are several varieties, differing in the size and color of their 
flowers, but all possessing the same medical properties. The flowering period is in 
June, at which time the plant should be cut, and dried in a shady place. The leaves 
are officinally described as ‘‘ about two inches (5 cm.) long, petiolate, ovate oblong, 
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obtuse, finely crenulate, thickish, wrinkled, grayish green, soft-hairy and glandular 
beneath ; aromatic, bitterish, somewhat astringent.” U.S 

Both these and the flowering summits have a strong fragrant odor, and a warm, 

bitterish, aromatic, somewhat astringent taste. They abound in a volatile oil. which 
may be obtained separate by distillation with water. Muir (Journ. Chem. Soc., 
37, p. 678) found it to contain a terpene boiling at 156° C. (312:8° I’.), another 
boiling at 171° C. (339-8° F.), safviol, C,,H,,0, and ordinary camphor, C,,H,,0. 
In the fresh oil the first terpene predominates. On standing, the amount of salviol 
increases, and then the camphor. The oil from English leaves contains also a sesqui- 
terpene, ©,,H,,, of the boiling point 260° C. (500° F.). Sulphate of iron strikes 
a black color with their infusion. 
‘ Medical Properties and Uses. Sage unites slightly tonic, astringent, and aro- 
matic properties. By the ancients it was highly esteemed ; but it is at present little 
used internally, except as a condiment. In the state of infusion it may be given 
in debility of the stomach with flatulence, and is said to have been useful in check- 
ing the sweats of hectic fever. The dose of the powdered leaves is from twenty to 
thirty grains (1°3-1:°95 Gm.). The infusion is prepared by macerating an ounce 
of the leaves in a pint of boiling water, of which two fluidounces (60 C.c.) may 
be administered at once. 

Two other species of salvia—S. pratensis and S. Sclarea—are ranked among 
officinal plants in Europe. The latter, which is commonly called clarry, has been 
introduced into our gardens. Their medical properties are essentially the same as 
those of the common sage; but they are less agreeable, and are not much used. In 
Kurope, the leaves of S. Sclarea are said to be introduced into wine in order to 
impart to it a muscadel taste. In Mexico, the ground seeds of the S. Columbaria 
are largely used, under the name of chia, as food ; the meal is very mucilaginous. It 
is made into mush, which affords a good material for poultices, and when thinned 
with water an excellent demulcent gruel. (P. J. Tr., x. 665.) 

Of. Prep. Vinum Aromaticum, U.S. 


SAMBUCUS. U.S. Lider. 
(SAM-BU!CUS.) 
“The flowers of Sambucus Canadensis. Linné. (Nat. Ord. Caprifoliacee.)” U.S. 


“The fresh Flowers of Sambucus nigra. Linn. From indigenous plants.” Br. 
Sambuci Flores, Br.; Elder Flowers; Fleurs de Sureau, Sureau, /’.; Hollunder, Flieder: 
blumen, G.; Sambuco, /t.; Sauco, Sp. 


Gen. Ch. Calyx five-parted. Corolla five-cleft. Berry three-seeded. Willd. 

Sambucus Canadensis. Willd. Sp. Plant. i. 1494; B. & T. 138. Our indige- 
nous common elder isa shrub from six to ten feet high, with a branching stem, 
covered with a rough gray bark, and containing a large spongy pith. The small 
branches and leafstalks are very smooth. The leaves are opposite, pinnate, some- 
times bipinnate, and composed usually of three or four pairs of oblong-oval, acu- 
minate, smooth, shining, deep green leaflets, the midribs of which are somewhat 
pubescent. The flowers are small, white, and disposed in loose cymes, having about 
five divisions: the cream-colored corolla is whorl-shaped, with five stamens on the 
tube. The berries are small, globular, and deep purple when ripe. This shrub 
grows in low, moist grounds, along fences, and on the borders of small streams, in 
all parts of the United States, from Canada to the Carolinas, and westward as far as 
Texas. It flowers from May to July, and ripens its fruit early in autumn. The 
flowers, which are officinal, have an aromatic though rather heavy odor. The ber- 
ries as well as other parts of the plant are employed, in domestic practice, for the 
same purposes as the corresponding parts of the Kuropean elder, to which this spe- 
cies bears a close affinity. 

Sambucus nigra. Willd. Sp. Plant. i. 1495; B. & 7.137, The common elder 
of Europe differs from the American most obviously in its size, which approaches 
to that of a small tree. The stem is much branched towards the top, and has a 
rough whitish bark. The leaves are pinnate, consisting usually of five oval, pointed, 
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serrate leaflets, four of which are in opposite pairs, and the fifth terminal. The 
flowers are small, whitish, and in five-parted cymes. The berries are globular, and 
blackish purple when ripe.* j 

The flowers, which have already been described, have a peculiar sweetish odor, 
which is strong in their recent state, but becomes feeble by drying. Their taste is 
bitterish. They yield their active properties to water by infusion, and when dis- 
tilled give over a small proportion of volatile oil, which on cooling assumes a buty- 
raceous consistence. Water distilled from them contains an appreciable portion of 
ammonia. The berries are nearly inodorous, but have a sweetish, acidulous taste, 
dependent on the presence of saccharine matter and malic acid. Their expressed 
juice is susceptible of fermentation, and forms a vinous liquid used in the north of 
Europe. It is colored violet by alkalies, and bright red by acids; and the coloring 
matter is precipitated blue by acetate of lead. The inner bark is without smell. 
Its taste is at first sweetish, afterwards slightly bitter, acrid, and nauseous. Both 
water and alcohol extract its virtues, which are said to reside especially in the green 
layer between the liber and the epidermis. According to Simon, the active principle 
of the inner bark of the root is a soft resin, which may be obtained by exhausting the 
powdered bark with alcohol, filtering the tincture, evaporating to the consistence of 
syrup, then adding ether, which dissolves the active matter, and finally evaporating 
to the consistence of a thick extract. Of this, twenty grains produce brisk vomit: 
ing and purging. (Annal. der Pharm., xxxi. 262.) The bark, analyzed by Kramer, 
yielded an acid called by him viburnic acid, which has proved to be identical with 
valerianic acid, traces of volatile oil, albumen, resin, an acid sulphurous fat, wax, 
chlorophyll, tannic acid, grape sugar, gum, extractive, starch, pectin, and various 
alkaline and earthy salts. (Chem. Gaz., May, 1846; from Archiv der Pharm.) 

Medical Properties and Uses. The flowers are gently excitant and sudorific, 
but are seldom used. The berries are diaphoretic and aperient ; and their inspissated 
juice has been used as an alterative in rheumatism and syphilis in doses of from one 
or two drachms (3'9-7'8 Gm.) ; also as a laxative in doses of half an ounce (15:5 
Gm.) or more. The inner bark is a hydragogue cathartic, and in large doses emetic. 
It has been employed in dropsy, epilepsy, and as an alterative in various chronic 
diseases. An ounce may be boiled with two pints of water to a pint, and four fluid- 
ounces (118 (©.c.) given for a dose. It is also used in vinous infusion. The leaves 
are not without activity, and the young leaf-buds are said to be a violent and even 
unsafe purgative. The juice of the root has been highly recommended in dropsy as 
a hydragogue cathartic, sometimes acting as an emetic, in the dose of a tablespoon- 
ful, repeated pro re nata. The fruits of the California species, S. glauca and S. 
racemosa, are said to be used as food by the Indians. 


Off. Prep. Aqua Sambuci, Br. 


SANGUINARIA. U.S. Sanguinaria. [Bloodroot.] 
(SAN-GUI-NA/RI-A.) 


“The rhizome of Sanguinaria canadensis, Linné (at. Ord. Papaveraceze), cot- 
lected in autumn.” U.S. 

Puccoon. Tetterwort, Indian Paint; Sanguinaire, Fr.; Blutwurzel, G. 

Gen. Ch, Culyx two-leaved. Petals eight. Stigma sessile, two-grooved. Oapsute 
superior, oblong, one-celled, two-valved, apex attenuated. Receptacles two, filiform, 
marginal, Nuttall. 

Sanguinaria Canadensis. Willd. Sp. Plant. ii. 1140; Bigelow, Am. Med. Bot. 
1.75; Barton, Med. Bot. i.31; B.& T. 20. The bloodroot, or, as it is sometimes 


* A fungus growing on this plant, called fungus sambuci, had a century since some reputation in 
Europe as a refrigerant in ophthalmia, and has recently been revived as a remedy in the same 
disease. It was ascertained by Steckel, an apothecary of Northern Germany, to have an extraor- 
dinary power, when immersed in water, of absorbing that fluid, so as to increase its weight seven- 
fold; and, if long immersed, it is capable of taking up from 9 to 12 times its weight. It has, 
besides, the property of retaining the absorbed water very adhesively. This property adapts it 
admirably to the local treatment of conjunctivitis; and on trial it has been found successful where 
the ordinary applications have proved fruitless. (Neues Repert., xiii, 476, 1864.) 
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called, puccoon, is an herbaceous or perennial plant. The root (rhizome) is horizon- 
tal, abrupt, often contorted, about as thick as the finger, two or three inches long, 
fleshy, of a reddish brown color on the outside, and brighter red within. It is fur- 
nished with numerous slender radicles, and makes offsets from the sides, which suc- 
ceed the old plant. 
From the end of the 
root arise the scape 
and leafstalks, sur- 
rounded by the large 
sheaths of the bud. 
These spring up to- 
gether, the folded 
leaf enveloping the 
flower-bud, and roll- 
ing back as the latter 
expands. The leaf, 
which stands upon a 
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what heart-shaped, 
deeply lobed, smooth, 
yellowish green on the upper surface, paler or glaucous on the under, and strongly 
marked by orange-colored veins. The scape is erect, round, and smooth, rising from 
a few inches to a foot, and terminating in a single flower. The calyx is two-leaved 
and deciduous. The petals, varying from seven to fourteen, but usually about eight 
in number, are spreading, ovate, obtuse, concave, mostly white, but sometimes slightly 
tinged with rose or purple. The stamens are numerous, with yellow filaments 
shorter than the corolla, and orange oblong anthers. The germ is oblong and com- 
pressed, with a sessile, persistent stigma. The capsule is oblong, acute at both ends, 
two-valved, and contains numerous oval, reddish brown seeds. The whole plant is 
pervaded by an orange-colored sap, which flows from every part when broken, but 
is of the deepest color in the root. The bloodroot is one of the earliest and most 
beautiful spring flowers of the United States; everywhere growing abundantly in 
loose, rich soils, and shady situations. After the fall of the flower, the leaves con- 
tinue to grow, and, by the middle of summer, have become so large as to give 
the plant an entirely different aspect. Except the seeds, all parts of the plant are 
active. ) 

The dried root is in pieces from one to three inches long, from a quarter to half 
an inch ormore in thickness, flattened, faintly annulated, much wrinkled and twisted, 
often furnished with abrupt offsets and many short fibres, of a reddish brown color 
externally, with a spongy uneven fracture, the surface of which is at first bright 
orange, or whitish, with numerous small red resin-cells, but becomes of a dull brown by 
long exposure. The color of the powder is a brownish orange-red. Sanguinaria 
has a faint narcotic odor, and a bitterish very acrid taste, the pungency of which 
remains long in the mouth and fauces. It yields its virtues to water and alcohol. 
The late Dr. Dana, of New York, obtained from it an alkaloid, denominated by him 
sanguinarine, upon which the acrimony, and perhaps the medical virtues, of the root 
depend. It may be procured, according to Dana, by infusing the finely powdered 
root in hot water or diluted hydrochloric or acetic acid, precipitating with water of 
ammonia, collecting the precipitated matter, boiling it in water with pure animal 
charcoal, filtering off the water, treating the residue left upon the filter with alcohol, 
and finally evaporating the alcoholic solution. (Ann. Lyc. of Nat. Hist. New York, 
ii. 250.), It may also be conveniently procured by a process similar to that em- 
ployed by Probst for obtaining chelerythrine from celandine. This consists in form- 
ing a strong ethereal tincture of the root, passing through this hydrochloric acid 
gas, drying the precipitated hydrochlorate, which is insoluble in ether, dissolving it 
in hot water, filtering, precipitating by ammonia, drying the precipitate, dissolving 
it in ether, decolorizing by animal charcoal, precipitating by means of hydrochloric 


Sanguinaria, transverse section. 
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acid gas, and decomposing the hydrochlorate as before. (Chem. Gaz., 1.145.) Dr. 
James Schiel, of St. Louis, Missouri, who has determined the identity of sangui- 
narine with chelerythrine, gives the following as the simplest process of preparing 
either alkaloid. Digest the root with water strongly acidulated with sulphuric acid, 
precipitate with ammonia, dry the precipitate, dissolve it in ether, treat with animal 
charcoal, filter, and precipitate with sulphuric acid dissolved in ether. A pure sul- 
phate is thus obtained, which may be decomposed in the ordinary method, to obtain 
the alkaloid. (Siddiman’s Journ., Sept. 1855.) Sanguinarine is a white pearly sub- 
stance, of an acrid taste, very sparingly soluble in water, soluble in ether, and very 
soluble in alcohol. With the acids it forms salts soluble in water, all of which 
have some shade of red, crimson, or scarlet, and form beautiful red solutions. They 
are acrid and pungent to the taste, particularly the hydrochlorate and acetate. 
From these facts it would appear that the red color and acrid properties of the 
bloodroot may be owing to the presence of some native salt of sanguinarine, which 
is decomposed by ammonia in the separation of the alkaloid. The formula of san- 
guinarine is C,,H,,NO,. A second alkaloid has been extracted from bloodroot by 
Riegel, and was named by him porphyroaine, because of its supposed identity with 
an alkaloid of that name announced by Merck as present in opium. The name is 
now retained for the alkaloid of sanguinaria.* (Chem. Gaz. iv. 198.) Mr. HE. 8S. 
Wayne, of Cincinnati, has discovered a third alkaloid, which he found in the ether, 
after the precipitation of the sulphate of sanguinarine in the process of Dr. Schiel. 
It is pale red, tasteless, insoluble in water, soluble in alcohol and ether, and unites 
with hydrochloric and sulphuric acids to form erystallizable compounds, of a deep 
red color. (A. J. P., xxviii. 522.) Dr. Gibb proposes for this principle the name 
of puccine. According to that writer, bloodroot contains, besides the three alka. 
loids referred to, chelidonie acid, fecula, sugar, albumen, resin, fixed oil, gum, ex- 
tractive, and lignin. (P. J. 7., March, 1860.) It has since been shown, however, 
that puccine is not a distinct alkaloid, but sanguinarine held in solution by resin. 
The virtues of the root are said to be rapidly deteriorated by time. Mr. Thos. M. 
Newbold extracted from sanguinaria a non-volatile liquid acid (sanguinarinie acid) 
(A. J. P., 1866, p. 496), which L. C. Hopp has shown to be a solution of impure 
citric and malic acids. 

Medical Properties and Uses. Sanguinaria is an acrid emetic, with stimulant 
narcotic powers. In small doses it excites the stomach, and accelerates the circula- 
tion ; more largely given, it produces nausea and consequent depression of the pulse ; 
and in the full dose it occasions active vomiting. It is also expectorant, and is said 
to be emmenagogue. The effects of an overdose are violent emesis, a burning sen- 
sation in the stomach, tormenting thirst, faintness, vertigo, dimness of vision, and 
alarming prostration. (or fatal cases, see Am. Journ. of Med. Sci., N.58., 11. 506.) 
Snuffed up the nostrils, bloodroot excites much irritation, attended with sneezing. 
Upon fungous surfaces it acts as an escharotic. It has been used in various dis- 
eases, but is at present very rarely employed, except as a stimulant expectorant in 
chronic bronchitis, or in the advanced stages of the acute disorder. 

The emetic dose is from ten to twenty grains (0°65-1°3 Gm.), preferably given 
in pill, in consequence of the great irritation of throat produced by the powder 
when swallowed. The expectorant dose is from one to five grains (0:065—0°33 Gm.), 
repeated more or less frequently according to the effect desired, but the officinal 
tincture is better than the crude drug. An infusion in vinegar has been employed 
advantageously as a local application in obstinate cutaneous affections. Dr. Stephens, 
of Ceres, New York, has found the powder useful as an errhine, in coryza, combined 

* This alkaloid was obtained by treating the root with water acidulated with acetic acid, pre- 
cipitating the sanguinarine by ammonia, neutralizing the “ wash-water” with acetic acid, precipi- 
tating by infusion of galls, digesting the precipitate previously washed and dried in an alcoholic 
solution of potassa, passing carbonic acid through the solution, and distilling off the alcohol. The 
residue was exhausted with water, the liquid evaporated, and what remained extracted by ether, 
which yielded it, on evaporation, in the form of a dirty white crystalline mass. By dissolving 
this in alcohol, decolorizing with animal charcoal, and crystallizing, it was obtained in colorless 


tabular crystals, without taste or smell, very sparingly soluble in water, more readily so in alco- 


nee forming with the acids colorless, bitter, erystallizable salts, soluble in water. (Chem. Gaz., 
iv. 198. 
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with cloves and camphor. (NV. Y. Journ. of Med., N. 8., iv. 358.) Mixed with 
chloride of zinc, and made into a paste with flour and water, it has been used by 
Dr. J. W. Fell as a local remedy in cancer, with asserted success. 

Dr. Wm. Tully found the alkaloid sanguinarine, in large doses, to produce vertigo, 
dilatation of the pupil,a haggard expression of face, nausea, coldness of the extremities, 
cold sweats, and diminished frequency with irregularity of the pulse. The late Prof. 
R. P..Thomas, of Philadelphia, who experimented with it on himself and others, gave 
the following statement of its powers. In doses varying from one-twelfth to one- 
eighth of a grain (0-005-0:008 Gm.), it acted as an expectorant, without disturbing 
the stomach. One-sixth or one-fourth (0-01-0:016 Gm.) of a grain, given every 
two or three hours, generally produced nausea, and sometimes vomited. Half a 
grain (0-03 Gm.) in solution, given at intervals of ten minutes, almost invariably 
vomited after the second or third dose. Under the influence of one-eighth or one- 
sixth (0-008—0-01 Gm.) of a grain, given every three hours, for two days or more, 
the pulse was generally reduced from five to fifteen beats in the minute. He found 
no alterative effect, and none of any kind directly upon the liver. (Proc. of Am. 
Med; Assoc., 1863, p. 219.) 

Of. Prep. Acetum Sanguinariz, U. S.; Extractum Sanguinariz Fluidum, 7 S.; 
Tinctura Sanguinarie, U.S. 


SANTALUM. U.S. Red Saunders. 
(SAN'TA-LUM.) 
“The wood of Pterocarpus santalinus. Linné. (Nat. Ord. Leguminose, Papil- 


ionaceze.)” U.S. “The wood of Pterocarpus santalinus. Linn. From Ceylon.” Br. 
Pterocarpi Lignum, 2r.; Red Sandal Wood; Lignum Sautalinum Rubrum ; Santal rouge, Fr.; 


Santelholz, Rothes Santelholz, @. 

Gen. Ch. Calyx five-toothed. Legume falcated, leafy, varicose, girted by a wing, 
not gaping. Seeds solitary. Willd. 

Pterocarpus santalinus. Willd. Sp. Plant. iii. 906 ; Woodv. Med. Bot. p. 430, t. 
156; B.d T. 82. This isa large tree, with alternate branches, and petiolate ternate 
leaves, each simple leaf being ovate, blunt, somewhat notched at the apex, entire, 
veined, smooth on the upper surface, and hoary beneath. The flowers are yellow 
in axillary spikes, and have a papilionaceous corolla, of which the veaxilum is ob- 
cordate, erect, somewhat reflexed at the sides, toothed and waved, the ale spreading 
with their edges apparently toothed, and the carina oblong, short, and somewhat 
inflated. The tree is a native of India, attaining the highest perfection in moun- 
tainous districts, and inhabiting especially the mountains of Coromandel and Ceylon. 
It is said that it is everywhere rare, and that plantations of it are being formed. Its 
wood is the officinal red saunders, though there is reason to believe that the product 
of other trees is sold by the same name. 

The wood comes in roundish or angular billets, internally of a blood-red color, 
externally brown from exposure, compact, heavy, and fibrous. It is kept in the 
shops in the state of small chips, raspings, or coarse powder. 

Red saunders has little smell or taste. It imparts a red color to alcohol, ether, 
and alkaline solutions, but not to water; and a test is thus afforded by which it may 
be distinguished from some other coloring woods. The alcoholic tincture produces a 
deep violet precipitate with ferrous sulphate, a scarlet with mercuric chloride, and a 
violet with the soluble salts of lead. The coloring principle, which was separated by 
Pelletier, and called by him santalin, is of a resinous character, scarcely soluble in 
cold water, more so in boiling water, very soluble in alcohol, ether, acetic acid, and 
alkaline solutions, but slightly in the fixed and volatile oils, with the exception of 
those of lavender and rosemary, which readily dissolve it. It is precipitated when 
acids are added to the infusion of the wood, prepared with an alkaline solution. 
Weyermann and Haeffely have found it to possess acid properties, and give it the 
formula C,,H,,0,. (Ann. Ch. und Pharm., 74, p. 226.) The wood has no medical 
virtues, and is employed solely for the purpose of imparting color. 
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SANTONICA. U.S., Br. Santonica. Levant Wormseed. 
(SAN-TON'I-CA.) 


“The unexpanded flower-heads of Artemisia maritima, var. Stechmanniana. 
Besser. (Nat. Ord. Compositz.)” U.S. “The unexpanded flower-heads of an 
undetermined species of Artemisia. Imported from Russia.” Br. 

Kuropean Wormseed; Santonici Semen, Semen Cynzx, Semen Contra; Flores Cinz, P.G.; s. 
Sanctum; Barbotine, Semencine, /7.; Wurmsamen, Zittwersamen, @. 

Artemisia maritima is a small semi-shrubby perennial, from whose oblique, 
knotted rootstalks arise numerous leafy shoots and flowering stems. The glabrous 
and woody stems bear on their many branches numerous small (1 inch long) bi- to 
multipinnatifid leaves, whilst the leaves of the flowering stems are very minute, 
the upper ones simple. The flower-heads are small, numerous, ='5th of an inch long, 
with 12 to 18 involucral scales, and from 3 to 5 flowers. The plant varies very 
greatly, and several species have been made out of its varieties. The form whose 
floral buds are said to resemble most closely the commercial drug has been named 
A. cina by Berg and Schmidt (t. 29, ¢.), and A. pauciflora by Weber. Bentley 
& Trimen, 157, adopt the latter name, but the specific distinctness of the plant 
seems very doubtful. Kuropean wormseed is of two kinds; one called the Aleppo, 
Alexandria, or Levant wormseed, the other Barbary wormseed. The former is sup- 
posed to be the product of Artemisia Contra, which grows in Persia, Asia Minor, and 
other parts of the Kast. It consists in fact not of the seeds, but of the small globular 
unexpanded flowers of the plant, mixed with their broken peduncles, and with 
minute, obtuse, smooth leaves. It has a greenish color, a very strong aromatic odor 
increased by friction, and a very bitter disagreeable taste. The Barbary wormseed 
is thought by some to be derived from Artemisia Judaica, by others from the A. 
Siebert of Besser (A. glomerata of Sieber), and from A. ramosa (C. Smith), all of 
which grow in Palestine and Arabia. It consists of broken peduncles, having the 
calyx sometimes attached to their extremity. The calyx is also sometimes separate, 
consisting of very small linear obtuse leaflets. The flowers are wanting, or in the 
shape of minute globular buds. All these parts are covered with a whitish down, 
which serves to distinguish this variety from the wormseed of the Levant. It is, 
moreover, lighter and more colored than the latter. Its smell and taste are the same. 
It is Levant wormseed which is the santonica of the two Pharmacopeeias. It is offici- 
nally described as “‘ nearly one-twelfth of an inch (2 mm.) long, oblong-ovoid, obtuse, 
smooth, somewhat glossy, grayish green, after exposure to light, brownish green, 
with an involucre of about eighteen, closely imbricated, glandular scales, enclosing 
four or five rudimentary florets; odor strong, peculiar, somewhat camphoraceous ; 
taste aromatic and bitter.” U.S. 

Wormseed contains a volatile oil, but it owes its efficiency to a peculiar principle 
called santonin.* (See Santoninum.) It is rarely used in this country in sub- 
stance. The dose is from ten to thirty grains (0°65-1:95 Gm.), which should be re- 
peated morning and evening for several days, and then followed by a brisk cathartiv. 


Of. Prep. Santoninum. 
SANTONINUM. U.S., Br. Santonin. 


Cis His O33 246. (SAN-TQ-NI/NUM.) Czo His O6; 246. 


“A neutral principle prepared from Santonica. It should be kept in dark, 
amber-colored vials, and should not be exposed to light.” U.S. 

Santonine, Fr.; Santonin, G. 

The U.S. Pharmacopeeia of 1880 very properly omits a process for the prepara- 
tion of Santonin. The process of U.S. P. 1870 will be found below.+ 


* For a method of valuing santonica, by Dragendorff, see Proc. A. P. A., xxvi. 229. 

t+ “Take of Santonica, in moderately coarse powder, forty-eight troyounces ; Lime, recently 
slaked, and in fine powder, eighteen troyounces ; Animal Charcoal, in fine powder, Diluted Alcohol, 
Acetic Acid, Alcohol, each, a sufficient quantity. Digest the Santonica and Lime with twelve pints 
of Diluted Alcohol for twenty-four hours, and express. Repeat the digestion and expression twice 
with the residue, using the same quantity of Diluted Alcohol. Mix the tinctures, and reduce the 
mixture to eight pints by distilling off the alcohol. Then, having filtered, and evaporated to one- 
half, gradually add Acetic Acid until in slight excess, stirring during the addition, and set the 
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“Take of Santonica, bruised, one pound [avoirdupois] ; Slaked Lime, seven ownces 
[avoird.] ; Hydrochloric Acid a sufficiency ; Solution of Ammonia half a fluid. 
ounce ; Rectified Spirit fourteen fluidounces; Purified Animal Charcoal sixty 
grains ; Distilled Water a sufficiency. Boil the Santonica with a gallon [ Imperial 
measure] of the Water and five ounces [avoird.] of the Lime, in a copper or tinned 
iron vessel, for an hour, strain through a stout cloth, and express strongly. Mix the 
residue with half a gallon [Imp. meas.] of the Water and the rest of the Lime, boil 
for half an hour, strain and express as before. Mix the strained liquors, let them 
settle, decant the fluid from the deposit, and evaporate to the bulk of two pints and 
a half [Imp. meas.]. To the liquor while hot, add, with diligent stirring, the 
Hydrochloric Acid until the fluid has become slightly and permanently acid, and 
ret it aside for five days that the precipitate may subside. Remove by skimming 
any oily matter which floats on the surface, and carefully decant the greater part of 
the fluid from the precipitate. Collect this on a paper filter, wash it first with 
cold Distilled Water till the washings pass colorless and nearly free from acid re- 
action, then with the Solution of Ammonia previously diluted with five fluidounces 
of the Water, and lastly with cold Distilled Water till the washings pass colorless. 
Press the filter containing the precipitate between folds of filtering paper, and dry it 
with a gentle heat. Scrape the dry precipitate from the filter, and mix it with the 
Animal Charcoal. Pour on them nine ounces of the Rectified Spirit, digest for half 
an hour, and boil for ten minutes. Filter while hot, wash the charcoal with an 
ounce of boiling Spirit, and set the filtrate aside for two days in a cool dark place to 
crystallize. Separate the mother-liquor from the crystals, and concentrate to obtain 
a further product. Collect the crystals, let them drain, redissolve them in four 
ounces of boiling Spirit, and let the solution crystallize as before. Lastly, dry the 
crystals on filtering paper in the dark, and preserve them in a bottle protected from 
the light.” Br. 

By the U.S. process of 1870, which was taken from Wittstein’s Pharmaceutical 
Chemistry, the santonica is first exhausted by digestion with diluted alcohol, in con- 
nection with slaked lime; the latter substance being employed to combine with the 
santonin, and remove coloring matter which might subsequently embarrass the pro- 
ceedings. The tincture thus obtained, having been reduced by the distillation of 
the alcohol to little more than an aqueous solution, is filtered and treated with acetic 
acid, in slight excess, by which the santonin is separated from the lime which holds 
it in solution, and, being itself insoluble, is gradually deposited in a crystalline 
state. The remainder of the process is intended simply to obtain the crystals free 
from coloring matter, and otherwise pure. 

The British process, which is that of M. Mialhe somewhat modified (P. J. 7Tr., 
June, 1864, p. 635), spares the expenditure of alcohol in the exhaustion of the 
santonica, by boiling it originally with water in connection with lime, and differs 
also from the preceding in precipitating the santonin by hydrochloric instead of 
acetic acid. The purification is effected in the same manner, except that solution 
of ammonia is employed in the washing, probably to remove the last trace of acid. 
Wormseed of Aleppo yields from 1:2 to 1-4 per cent. of santonin. (Journ. de Pharm., 
Mars, 1864, p. 241.) It has been intimated to us that the large manufacturers of 
santonin, abroad, first distil off from the santonica its volatile oil, which has some 
commercial value in Europe; and that the process for preparing santonin is probably 
facilitated thereby, in consequence of an affinity of the oil for the santonin, which 
may render it more difficult of purification. 

Properties. Santonin is in “colorless, shining, flattened, prismatic crystals, not 
altered by exposure to air, but turning yellow on exposure to light; odorless and 
nearly tasteless when first placed in the mouth, but afterward bitter, and having a 


whole aside for forty-eight hours. Place the resulting crystalline mass upon a funnel loosely stopped, 
wash it with water, and dry it. Next, boil the dry residue with ten timesits weight of Alcohol, 
and having digested the tincture for several hours with Animal Charcoal, filter it while hot, and 
add sufficient hot Alcohol, through the filter, to wash the Charcoal thoroughly ; then set it aside 
in a dark place to crystallize. Lastly, dry the crystals on bibulous paper in the dark, and keep 
them in a well-stopped bottle, protected from the light. By evaporating the mother- water, more 
erystals may be obtained.” U.S. 1870. 
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neutral reaction. Nearly insoluble in cold water; soluble in 250 parts of boiling 
water, in 40 parts of alcohol at 15° C. (59° F.), and in 3 parts of boiling alcohol ; 
also soluble in 160 parts of ether, in 4 parts of chloroform, and in solutions of the 
alkalies. The alcoholic and ethereal solutions have an intensely bitter taste. When 
heated to 170° C. (338° F.), Santonin melts, and forms, if rapidly cooled, an amor- 
phous mass which instantly crystallizes on coming in contact with a minute quan- 
tity of one of its solvents. Ata higher temperature it sublimes, partly unchanged, 
in dense, white, irritating vapors, and is finally wholly dissipated. With alcoholic 
solution of potassa, Santonin yields a scarlet-red liquid, which gradually becomes 
colorless. From its solution in alkalies it is completely precipitated by supersatu- 
rating with an acid. Its solution in cold, concentrated suiphurie acid is at first 
colorless, then turns yellow, red, and brown. If water be added, immediately after 
it is dissolved in sulphuric acid, it is completely precipitated, and the supernatant 
liquor is not altered upon the addition of test-solution of bichromate of potassium, 
or of iodide of mercury and potassium (abs. of alkaloids).” U.S. The air has no 
effect upon it, but it becomes yellow on exposure to sunlight. According to M. 
Sestini, the santonin is changed, through the influence of light, into formic acid, an 
uncrystallizable substance much more soluble in alcohol and ether than santonin 
itself, which he calls photosantonic acid, and a red resinous substance. If the san- 
tonin be in alcoholic solution, after several months of exposure to sunlight, it is 
changed into the ethyl ether of photosantonic acid, C,,H,,0,(C,H,),. In its rela- 
tions to polarized light it is very strongly leevogyrate, and retains this property with 
acids, though losing it entirely when combined with salifiable bases. (Buignet, Journ. 
de Pharm., Janv. 1862, p. 26.) When warmed with alkalies, santonin is changed 
into monobasic santoninic acid, C,,H,,0,, while concentrated baryta-water changes it 
on prolonged boiling into the isomeric santonic acid. When santonin is heated with 
zine-dust, it yields santonol, C,,H,,O. Under the influence of sulphuric acid and 
heat, it was said to be resolved into glucose and a new body, for which the name of 
santoniretin has been proposed, and was consequently supposed to rank with the 
glucosides. (Kosmann, Journ. de Pharm., Aott, 1860, p. 81.) Schmidt (Journ. 
de Pharm., 4e sér., ili. 394) disproved the previously-accepted fact that santonin 
was a glucoside; but Hesse (Deut. Chem. Ges. Ber., vi. 1280) found santonin to 
be the anhydride of santoninic acid, and prepared this acid by adding an excess of 
diluted hydrochloric acid to an aqueous solution of the sodium salt, and adding ether, 
from which the acid may be recovered by evaporation. When santoninic acid is 
heated to 120° C. (248° F.), it is resolved into santonin and water. It hasa 
strongly acid reaction, and decomposes sodium and calcium carbonate. (See Sodit 
Santoninas. ) ; 

Medical Properties and Uses. The symptoms of poisoning by santonin are 
giddiness, mental apathy or stupor, great paleness and coldness of the surface, 
vomiting, profuse sweating, trembling, mydriasis, and finally loss of consciousness, 
with convulsions, often violent and accompanied by opisthotonos and emprosthoto- 
nos, and failure of respiration. Xanthopsia is an early and characteristic symptom. 
All objects appear discolored, generally yellow, but frequently also green, and some- 
times blue. At the same time the urine is tinged of a yellow or green color; and 
so rapidly does the santonin pass, that the change of color in the urine has been 
observed at the end of 16 minutes.* (Journ. de Pharm., Aott; 1863, p. 161.) 
These effects are probably due to the presence of santonin in the aqueous humor 
and the urine. In regard to the minimum fatal dose, two grains are said to have 
killed a feeble child five years old, and one six or seven years old is said to have 
been destroyed by six grains of the acid, after suffering from hematuria (Bull. 
Thérap., \xxiv. 362); four grains produced very serious symptoms in a child four 
years old. CP. J. Tr., ix. 696.) 

The santoninates are inferior to santonin, being more soluble; for the same reason 


* According to Dr. Walter G. Smith, the yellow color imparted to urine by santonin is distin- 
guished from that produced by other substances by becoming purplish red on the addition of am- 
monia or other alkali. (P.J. 7'r., Dec. 1870, p. 528.) For researches upon the character of the 
urinary coloring matter, consult the same paper. 
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the principle is preferable in its natural crystalline form to the powder. Santonin 
is best administered in the form of lozenges made with sugar and tragacanth (formula, 
A. J. P., vi. 124), which, if the unbroken crystals are used, can be rendered very 
pleasant to the taste, so that children will eat them as candy. The dose of santonin 
for an adult is two to four grains (0°13 to 0:26 Gm.) ; for a child two years old, 
one-fourth to one-half grain (0016 to 0:03 Gm.). 


SAPO. U.S. . Soap. 
* (SA’PO.) 
“Soap prepared from soda and olive oil.” U.S. “Soap made with olive oil and 


soda.” Br. 
Sapo Durus, Br.; Savon, Savon blanc, Fr.; Oel-Sodaseife, Seife, G.; Sapone duro, Jt.; Xabon, Sp. 


SAPO MOLLIS. Br. Soft Soap. 
(SA'PO MOL/LIS,) 

“Soap made with olive oil and potash.” Br. 

Savon mou, Savon vert, Savon 4 Base de Potasse, Fr.; Schmierseife, Kaliseife, G. 

Soaps embrace all those compounds which result from the reaction of salifiable 
bases with fats and oils. Fats and oils, as has been explained under the titles Adeps 
and Olea, consist generally of three principles, two solid, differing in fusibility, called 
stearin and palmitin, and one liquid, called olein, of which there are two varieties. 
Stearin is found most abundantly in fats which are firm and solid, as suet and tallow ; 
and palmitin and olein in the oils. When the fats and oils undergo saponification 
by reaction with a salifiable base, these three principles are decomposed into oily 
acids peculiar to each, discovered by Chevreul, and called stearic, palmitic, and oleic 
acids, which unite with the base to form the soap, and into a sweet principle not 
saponifiable, called glycerin, which is set free. Hence it follows that stearin is a 
stearate, palmitin a palmitate, and olein an oleate of glyceryl, C,H,, the radical of 
the triatomic alcohol glycerin, C,H,(OH),, and that the fats and oils are mixtures 
of these three oily salts. Hence, also, it is obvious that soaps are mixed stearates, 
palmitates, and oleates of various bases. Stearic acid, C,,H,,O,, is a firm white 
solid, like wax, fusible at 69:2° ©. (157° F.), greasy to the touch, pulverizable, 
soluble in alcohol, very soluble in ether, but insoluble in water. In the impure state 
it is used as a substitute for wax in making wax candles. Palmitic acid, C,,H,,0,, 
forms a white scaly mass, and melts at 62° C. (143:6° F.). Olleve acid, O,,H,,O,, 
is an oily liquid, insoluble in water, soluble in alcohol and ether, lighter than water, 
crystallizable in needles a little below 0° C. (32° F.), and having a slight smell and 
pungent taste. (See Acidum Oleicum.) Glycerin is described under a separate head. 
(See Glycerina.) . 

Soaps are divided into the soluble and the insoluble. The soluble soaps are combi- 
nations of the oily acids with soda, potassa, and ammonia; the insoluble consist of the 
same acids united with earths and metallic oxides. It is the soluble soaps only that 
are detergent, and to which the name soup is usually applied. Several of the in- 
soluble soaps are employed in pharmacy ; as, for example, the soap of the monoxide 
of lead, or lead plaster, and the soap of lime, or lime liniment. (See Hmplastrum 
Plumbi and Linimentum Calcis.) The two officinal soaps, here described, are of the 
soluble kind. One is a soda soap, made with olive oil (Castile soap), the other a po- 
tassa soap (soft soap), whilst green soap, recently made officinal, will be treated of in 
a separate article. (See Sapo Viridis.) The soap of ammonia is noticed elsewhere. 
(See Linimentum Ammoniz.) 

The consistency of the fixed alkaline soaps depends partly on the nature of the 
oil or fat, and partly on the alkali present. Soaps are harder the more stearate 
and palmitate they contain, and softer when the oleate predominates; and, as re- 
spects the alkali present, they are harder when formed with soda, and softer when 
containing potassa. Hence it is that of pure soaps, considered as salts, stearate of 
sodium is the hardest and least soluble, and oleate of potassium the softest and most 
soluble. 
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Preparation. The following is an outline of the process for making soap. The 
oil or fat is boiled with a solution of caustic alkali, until the whole forms a thick 
mass, which can be drawn out into long clear threads. After the soap is completely 
formed, the next step is to separate it from the excess of alkali, the glycerin, and 
redundant water. This is effected by adding common salt, or a very strong alka- 
line lye, in either of which the soap is insoluble. The same end may be attained 
by boiling down the solution until the excess of alkali forms a strong alkaline solu- 
tion, which acts the same part in separating the soap as the addition of a similar 
solution. As soon as the soap is completely separated, it rises to the surface; and, 
when it has ceased to froth in boiling, it is ladled out into wooden frames to congeal, 
after which it is cut into bars by means of a wire. The soap, as first separated, is 
called grain soap. It may be purified by dissolving it in an alkaline lye, and sepa- 
rating it by common salt.’ During this process the impurities subside, and the soap 
combines with more water ; and hence it becomes weaker, although purer and whiter. 
If the grain soap is not purified, it forms marbled soap ; the colored streaks arising 
principally from an insoluble soap of oxidized iron. Sometimes the marbled appear- 
ance is produced by adding to the soap, as soon as it is completely separated, a fresh 
portion of lye, and immediately afterwards a solution of sulphate of iron. The black 
oxide of iron is precipitated, and gives rise to dark-colored streaks, which, by ex- 
posure to the air, become red in consequence of the conversion of the black oxide into 
the sesquioxide of iron. When toilet soap is required, the grained soap, or, as it 1s 
sometimes called, bot/ed soap, is often remelted, perfumed, and worked over by the 
processes of milling, plaiting, and moulding, whereby the soap is brought into the de- 
sired shape for popular use. The cold process is also used, and is preferred by many 
because of its simplicity and economy. The following (from A. J. P., Nov. 1880) 
affords a good illustration of the method. A good hard soap can be easily produced 
if 4 pounds of olive or sweet almond oil be mixed, with 2 pounds of soda lye, of the 
strength 36° Baumé, and stirred until of the consistence of thick paste, when it 
should be poured into moulds, covered by several folds of muslin, and kept in a 
warm room for 20 hours. By this treatment the process of saponification is com- 
plete. When these materials are first mixed, the temperature of the mass rises, and 
in order to effect the entire union of ingredients so as to form the soap it is necessary 
that the heat thus generated should be maintained for some time: hence the neces- 
sity for covering the moulds and keeping them in a warm room. It is desirable to 
use oil that is slightly rancid, or, if free from rancidity, to add about 10 per cent. 
of oil that has become so. Oil that is perfectly sweet requires two or three days to 
effect saponification. Soap thus made is as hard and dry after a few days as that 
article generally is when several years old when made in the usual manner.* 


* The following very practical process is by W. J. Menzies. (Chemist and Druggist, Aug. 1880.) 

On the Manufacture of Soap in small Quantities without Boiling. Take exactly 10 lbs. of double- 
refined 98 per cent. caustic-soda powder, (Greenbank), put it in any can or jar with 45 lbs. (44 gal- 
lons) of water, stir it once or twice, when it will dissolve immediately and become quite hot; let it 
stand until the lye thus made is cold. Weigh out and place in any convenient vessel for mixing, 
exactly 75 lbs. of clean grease, tallow, or oil (not mineral oil). If grease or tallow be used, melt it 
slowly over the fire until it is liquid and just warm,—say temperature not over 37°7° C. (100° F.). 
If oil be used, no heating is required. Pour the lye slowly into the melted grease or oil ina smali 
stream continuously, at the same time stirring with a flat wooden stirrer about three inches broad ; 
continue gently stirring until the lye and grease are thoroughly combined and in appearance like 
honey. Do not stir too long, or the mixture will separate itself again. The time required varies 
somewhat with the weather und the kind of tallow, grease, or oil used; from 15 to 20 minutes will 
be enough. When the mixing is completed, pour off the liquid soap into any old square box for a 
mould sufficiently large to hold it, previously dampening the sides with water so as to prevent the 
soap sticking. Wrap up the box well with old blankets, or, better still, put it in a warm place 
until the next day, when the box will contain a block of 130 Ibs. of soap, which can afterwards be 
cut up with a wire. Remember the chief points in the above directions, which must be exactly fol- 
lowed. The lye must be allowed to cool. If melted tallow or grease be used, it must not be more 
than warm. The exact weights of double-refined 98 per cent. powdered caustic soda and tallow or 
oil must be taken; also the lye must be stirred into the grease, not grease or oil added to the lye. 
If the grease or tallow used be not clean or contains salt, it must be “rendered,” or purified, pre- 
vious to use, that is to say, boiled with water, and allowed to become hard again to throw out the 
impurities. Any salt present will spoil the whole operation entirely, but discolored or rancid grease 
or tallow is just as good as fresh for soap-making purposes. 

If the soap turn out streaky and uneven, it has not been thoroughly mixed. If very sharp to 
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The officinal soap (Sapo, U. S.; Sapo Durus, Br.) is an olive oil soda soap, made 


on the same general plan as that just explained. 

Common Soap is also asoda soap; but, instead of olive oil, it contains concrete 
animal oil. This soap corresponds with the white soap of northern European coun- 
tries and of the United States, and is formed usually from barilla and tallow. In 
Scotland it is manufactured from kelp and tallow. It was introduced into the 
U. 8. Pharmacopeeia of 1860 as the only proper soap for making opodeldoc; but, 
as this preparation was discarded, this variety of soap was dismissed along with it. 

Soft Soap (Sapo Mollis, Br.) is prepared on the same general principles as hard 
soap; potash being employed as the alkali, and a fatty matter, rich in olein, as the 
oil. ‘The French soft soap is made with the seed oils, such as rape-seed, hemp- 
seed, etc. ; the Scotch and Irish, with fish-oil and some tallow; and our own, with 

refuse fat and grease. A lye of wood-ashes is the form of potash usually employed. 
In forming this soap it is necessary that it should continue dissolved in the alkaline 
solution, instead of being separated from it. Hence soft soap is a soap of potassa, 
completely dissolved in the solution of its alkali, which is consequently present in 
excess. A soap of potassa is sometimes made with a view to its conversion into a 
soda soap. This is effected by the addition of an equivalent quantity of common 
salt, which, by double composition, generates a soap of soda, and chloride of potassium 
in solution. After this change is effected, a further addition of salt separates the soda 
soup formed. Soft soap is said to be largely adulterated in France with starch, 
which very much improves its appearance. The fraud may be instantly detected by 
means of the microscope. (Jowrn. de Pharm., 4e sér., v. 179.) 

Besides the officinal soaps of the U. 8. and Br. Pharmacopeeias, there are many 
other varieties, more or less used for medicinal or economical purposes. The offici- 
nal soap of the French Codex (1837), called amygdaline soap (almond oil soap), is 
formed of caustic soda and almond oil, and is directed to be kept for two months 
exposed to the air before being used. Starkey’s soap, alsv officinal in the Codex, 
is prepared by uniting, by trituration, equal parts of carbonate of potassium, oil of 
turpentine, and Venice turpentine. Beef’s marrow soap is a fine animal oil soap, 
also included in the French standard of pharmacy. Windsor soap is a scented soda 


the taste, too much soda has been taken. If soft, mild, and greasy, too little soda has been used. 
In either case it must now be thrown into a pan, and brought to a boil with a little more water. In 
the first case boiling is all that is necessary ; in the other instances a very little oil or a very little 
more of the double-refined powdered caustic soda must be added to the water. These things will 
never happen, however, if the directions are exactly followed, and after the soap has been made 
several times with the experience thus gained, the process is extremely easy, and the result will be 
always a good batch of soap. Beef tallow makes the hardest soap, mutton fat a rather softer soap ; 
of oils, cotton-seed is the cheapest and best, but the soap is much softer, lathering very freely in- 
deed. Ordinary housebold fat or dripping will make a nice soap, and in many places can be obtained 
at a very trifling cost and in exchange for goods sold. Such grease, however, must be carefully 
examined for sa/t, which it often contains. It will be evident that any smaller quantity of soap 
can be made at atime, according to the above directions, by taking the ingredients in exact pro- 
portion. It is not advisable to make more than double the quantity prescribed, as it is difficult to 
work more by hand. By making successive batches, however, a single person can make two tons of 
soap in a day simply with apparatus (pans, etc.) obtainable in any household. 

By adding a few drops of essential oil just when the mixing is completed, a toilet soap is pro- 
duced. Oil of mirbane (artificial almond oil) is the cheapest, but the perfume is not nearly so 
pleasant as real almond oil, citronella, or oil of cloves, If made with clean grease or tallow or light- 
colored oil, the soap produced is quite white. 

Sometimes a little coloring matter will make soap se// better, although of no better quality. 
Half an ounce of bichromate of potash dissolved in the lye will give a green color; 1 lb. of palm oil 
melted with the tallow or oil, a yellow color; or a good brown can be got by burning 4 |b. of sugar 
in a saucepan until black, then dissolving it ina pint of water, and adding it to the melted tallow 
before mixing. 

A very cheap and good jelly soft soap can be made with the above soap. Take 5 lbs. of the hard 
soap, crush it down or cut it up into as small pieces as possible; put this into a pan or boiler with 
10 gallons of water if a strong hard tallow soap; if an oil soap, only half the quantity of water (5 
gallons) ; just bring it to a boil, and stir well, to thoroughly dissolve all the pieces of hard soap ; 
pour or ladle it into any can, tub, or barrel that is tight, and leave it to cool for two or three days. 
This will give about 80 Ibs. of jelly soft soap at an exceedingly.small cost. Of course, if made from 
colored and scented hard soap it will be a colored and scented jelly soap. This is a good way of} 
workiug up the scraps and bits of soap after cutting up. It can be sold with a good profit at a very 
low figure, and often as a substitute for regular soft soap. It is a very different article, however, 
from a rea/ potash soft soap, which should invariably be used for washing woollens. It is possible te 
produce this real potash soft soap in the cold by a process somewhat similar to the above. 
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soap, made of one part of olive oil and nine parts of tallow. Haw de luce (aqua 
lucie) is a kind of liquid soap, formed by mixing a tincture of oil of amber and bal- 
sam of Gilead with water of ammonia. Transparent soap is prepared by saponify- 
ing kidney fat with soda free from foreign salts, drying the resulting soap, dissolving 
it in alcohol, filtering and evaporating the solution, and running it into moulds when 
sufficiently concentrated. ‘I'he soap is yellow or yellowish brown, and preserves its 
transparency after desiccation. The German transparent soap always contains a large 
quantity of cocoanut-oil soap. Pulm soap is prepared from soda and palm oil, to 
which tallow is added to increase its firmness. If it be wanted white, the palm oil 
may be bleached by heat, bichromate of potassium with sulphuric acid, chlorine, 
or exposure to the sun. This soap has a yellowish color, and the agreeable odor of 
violets derived from the oil. Soap balls are prepared by dissolving soap in a little 
water, and then forming it'with starch into a mass of the proper consistence. Com- 
mon yellow soap (rosin soap) derives its peculiarities from an admixture of rosin 
and a little palm oil with the tallow employed; the oil being added to improve its 
color. Silicate of sodium has, to some extent, been substituted for rosin, as more 
economical. (A. J. P., 1863, p. 466.) Large quantities of lard oil (mearly pure 
olein) are manufactured into soap.* 

All the varieties of soap, except a few of the fancy sort, and the olive oil soaps, 
are manufactured in the United States. The latter are imported from France, Italy, 
and Spain. 

Properties. Soap, whatever may be its variety, has the same general properties. 
Its aspect and consistence are familiar to every one. Its smell is peculiar, and its taste 
slightly alkaline. It is somewhat heavier than water, and therefore sinks in that 
liquid. Exposed to heat it quickly fuses, swells up, and is decomposed. It is solu- 
ble in water, and more readily in hot than in cold. Potassa soaps and those contain- 
ing oleic acid are far more soluble than the soda soaps, especially those in which the 
stearates and palmitates predominate. Acids, added to an aqueous solution of soap, 
combine with the alkali, and set free the oily acids, which, being diffused through 
the water, give it a milky appearance. Its decomposition is also produced by me- 
tallic salts, which invariably give rise to insoluble soaps. Soap is soluble in cold, 
and abundantly in boiling alcohol. This solution constitutes the tincture of soap, 
and forms a very convenient test for discovering lime in natural waters. As the 
tincture sometimes gelatinizes, it is proposed by M. Bjorklund to remedy this incon- 
venience by employing soap in the nascent state, that is, containing a large propor- 
tion of water. (Journ. de Pharm., 4e sér., ii. 179, 1865.) The efficacy of soap as 
a detergent depends upon its power of rendering grease and other soiling sub- 
stances soluble in water, and therefore capable of being removed by washing. The 
chief adulterations in soap are lime, gypsum, heavy spar, steatite, and pipe-clay. 
When adulterated with these substances, it will not be entirely soluble in alcohol. 
According to Dr. Riegel, glue is an occasional adulteration in Spanish soap, discov- 
erable also by its insolubility in alcohol. The same impurity is sometimes found 
in other soaps. Soap is officinally described as “a white or whitish solid, hard, yet 
easily cut when fresh, having a slight peculiar odor free from rancidity, a disagree- 
able, alkaline taste and an alkaline reaction. Readily soluble in water and in alco- 
hol. When cut into thin slices and dried to a constant weight at a temperature of 
110° C. (230° F.), it should not lose more than 34 per cent. of its weight (abs. of 
an undue amount of water). A four per cent. alcoholic solution should not gela- 
tinize on cooling (abs. of animal fats). 100 parts of soap, when dissolved in alco- 
hol, should not leave more than 3 parts of insoluble matter (limit of carbonate of 
sodium, ete.), and at least 2 parts of this residue should be soluble in water (limit of 
silica and other accidental impurities). The aqueous solution of Soap should re- 
oe unaffected on the addition of solution of hydrosulphuric acid (abs. of metals).” 


* Upon the supposition that the detergent properties of soap depend exclusively on the alkali it 
contains, and is consequently proportionate to the quantity of that ingredient, a mode of esti- 
mating the relative value of soaps has been suggested by R. Graeger, based on the molecular 
weight of the fatty constituent; those soaps being the strongest, of which the acid has the lowest! 
combining number. (See A. J. P., 1861, p. 355.) 


/ 
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Olive oil soda soap (Sapo), otherwise called Castile or Spanish soap, is a hard 
soap, and is presented under two principal varieties, the white and the marbled. 
White Castile soap, when good, is of a pale grayish Rhite color, incapable of giving 
an oily stain to paper, devoid of rancid odor or strong Eiialine qualities, ae en- 
tirely soluble both in water and alcohol. It should not 5 feel greasy, hor grow moist, 
but, on the contrary, should become dry by exposure to the air, without exhibiting 
any saline efflorescence. This variety of soap contains about 21 per cent. of water. 
Sometimes it contains a larger proportion of water, with which the soap is made to 
combine by the manufacturer, with the fraudulent intention of increasing its weight. 
Soap, thus adulterated, is known by its unusual whiteness, and by its suffering a 
great loss of weight in a dry air. The proportion of water may be ascertained by 
introducing the soap into a saturated solution of chloride of sodium, and boiling 
when the soap, nearly free from water, concretes into a solid mass. Marbled Guistile 
soap is harder, more alkaline, and more constant in its composition than the other 
variety. It contains about 14 per cent. of water. Having less water than the white 
Castile, it is a stronger and more economical s soap, but at the same time less pure. The 
impurity arises from the veins of marbling, consisting of ferruginous matter, as already 
explained. Soap made with animal fat, with the probable addition of silicate of so- 
dium, has been sold for Castile soap. The Italian brands of Castile soap which have 
been so largely used in past years are rapidly depreciating in quality; they are now 
chiefly made from cotton-seed oil and other substitutes for olive oil. The finest 
Castile soap is at present (1882) imported from Spain. 

Animal oil soda soap (Sapo Vulgaris) is a hard soap, of a white color, inclining 
to yellow. It is made from tallow and caustic soda. This soap possesses the same 
general properties as the olive oil soda soap. 

Soft soap (Sapo Mollis), as made in this country, is semi-fluid, slippery, capable 
of being poured from one vessel to another, and of a dirty brownish yellow color. 
This soap always contains an excess of alkali, which causes it to act more powerfully 
as a detergent than hard soap. It also contains the glycerin of the fatty matters, 
which is always separated from hard soap. In the Br. Pharmacopeeia it is directed 
to be made from olive oil and potash. That made in France has a greenish color 
and the consistence of soft ointment, and is composed of hempseed oil and potash. 
It is called, in the French Codex, savon vert. Sometimes it is manufactured from 
the dregs of olive oil. (See Sapo Viridis.) 

Composition. It has been already explained that soap consists of certain oily 
-acids united with an alkali. As olive oil is a compound of olein with palmitin and 
small quantities of the ethers of other fatty acids, so the officinal “ soap” is a mixed 
oleate and palmitate of sodium. The former officinal “common soap” is principally 
a stearate of sodium; and “soft soap,” as defined in the Br. Pharmacopoeia, is a 
mixed palmitate and oleate of potassium. The following table from Roscoe & 
Schorlemmer gives an excellent view of the composition of commercial soap. 








Salt and 
Fatty Acids.| Potash, K,0.| Soda, Na,O. Water. other 
Admixtures. 
Hard Soaps. 
QUE IO Ue ORD... <. -deseesssescesesensecs 81°25 ibgerg 8°55 Bea ei) evens 
GW TANG WIS ORD sic. sccecesescecesescsecs G10 Wedlil Gosseve 8:4 28°8 2°3 
DE PERE ORT i airayes ccm ansccecss senescece FA WAT (Adee 7°8 21°2 4:0) 
Palm-oil Soap, yellow.........sssscesceee DD at ah aimstpens 9°8 19°9 ji 
do. ICME HOH .s.-02025 arsceeed OLiaue eta ve.tess 9°7 24°8 13 
DRUG WHOA DA esti eatbs tec lis nccsvaccsaseeis ADB ATR i isadses 8:8 BOS Pah altt feusaes 
Cocoanut-oil Soap (Marine Soap).......) 22°0 | seeeee 4°5 T3°5 | nennee 
AUN -O1L ROB [hati cs seass cncnesnes sures sevens 49°6 | ances 8:0 35°4 is] 
Soft Soaps. 
Common Soft Soap.......00 secvccees seseee 42°8 Orly loa eesaes SSOP I arengs 
London Soft Soap........00 alassseevs savers 45:0 SEAL ORES 46°55 1) weedee 
Belgian Green Soap...cssocesscoseces sooees 36°7 7 Ot Pelee aedens 6750 wppel Witeeeass 


Incompatibles. Soap is decomposed by all the acids, earths, and earthy and 
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metallic salts. Acids combine with the alkali, and set free the oily acids of the soap; 
the earths unite with the oily acids and separate the alkali; while the earthy and 
metallic salts give rise, by donble decomposition, to an insoluble soap of their base, 
and a saline combination between their acid and the alkali of the soap. Hard waters, 
in consequence of their containing salts of lime, decompose and curdle soap. They 
may be rendered soft, and fit for washing, by adding sufficient carbonate of sodium 
or of potassium to precipitate all the lime. 

Medical Properties. ‘Soap possesses the properties of a laxative, antacid, and 
antilithic. It is seldom given alone, but frequently in combination with rhubarb, 
the astringency of which it has a tendency to correct. Thus combined, it is often 
administered in dyspepsia, attended with constipation and torpor of the liver. As it 
is readily decomposed by the weakest acids, which combine with the alkali, it often 
proves useful in acidity of the stomach, and has been recommended as a remedy in 
the uric acid diathesis; but it possesses no power to dissolve calculi, as was once’ 
supposed. Externally, soap is a stimulating discutient, and as such has been used 
by friction in sprains and bruises. The late Dr. A. T. Thomson found much benefit 
to result from rubbing the tumid abdomen of children in mesenteric fever, morning 
and evening, with a strong lather of soap. © For the cure of itch, Dr. Schubert ree- 
ommends a mixture of soft soap and salt, in the proportion of eight ounces of the 
former to four of the latter, dissolved in a quart of water. With this solution, pre- 
viously warmed, the patient is to be rubbed, night and morning, until a cure is 
effected, which generally takes place in three days. M. Thenard recommends a 
solution of soap as an infallible remedy against the bug (punaise, Fr.), which, as 
well as the egg, is destroyed by a hot solution made by boiling together one part of 
soap with fifty parts of water. (Journ. de Pharm., 3e sér., xxviii. 280.) In consti- 
pation of the bowels, particularly when arising from hardened feces in the rectum, 
a strong solution of soap, especially of soft soap, forms a useful enema. When the 
latter is used, two tablespoonfuls may be dissolved in a pint of warm water. In 
pharmacy, soap is frequently employed for the purpose of giving a proper consist- 
ence to pills; but care must be taken not to associate it with a substance which may 
be decomposed by it. It is also an ingredient in some liniments and plasters. In 
toxicology it is used as a counter-poison for the mineral acids, and should always be 
resorted to, in poisoning by these agents, without a moment’s. delay, and its use 
continued until magnesia, chalk, or the bicarbonate of sodium or of potassium can 
be obtained. The mode of administration, in these cases, is to give a teacupful of 
a solution of soap, made by dissolving it in four times its weight of water, every. 
three or four minutes, until the patient has taken as much as he can swallow. The 
dose of soap is from five grains to half a drachm (0:33-1:95 Gm.), given in pill. 

Off. Prep. of Hard Soap. Emplastrum Cerati Saponis, Br.; Emplastrum Resine, 
Br.; Empl. Saponis ; Extractum Colocynthidis Compositum ; Linimentum Potassii 
Todidi cum Sapone, br.; Linimentum Saponis; Linimentum Terebinthinz, br.; 
Pilulee Aloes, U. S.; Pil. Aloes Barbadensis, Br.; Pil. Aloes et Asafoetidee ; Pil. Aloes 
Socotrinz, Br.; Pil. Asafcetidee, U.S; Pil. Cambogize Composita, Br.; Pil. Opu, 
U.S.; Pil. Rhei, U. S.; Pil. Rhei Comp., Br.; Pil. Saponis Comp.; Pil. Scillae Comp. 

Off. Prep. of Soft Soap. Linimentum Terebinthine, Br. 


SAPO VIRIDIS. U.S. Green Soap. 
(SA’PO VIR’T-DIs.) 

‘Soap prepared from potassa and fixed oils.” U.S. 

This variety of soft soap is now officinal. Its introduction was made necessary 
on account of its extensive use in dermatological practice. It is usually imported 
from Germany, and has received the name of “ German soft soap.” Mr. H. B. 
Shuttleworth has furnished the following process for its preparation. “In a clean 
pot or dish, preferably of iron or copper, and capable of containing at least three 
times the quantity, put one part by weight of linseed oil; heat gently, and add, in 
two portions, three parts in all, by measure, of liquor potassa, U. 8. P. or B. P., 
providing either come up to the standard requiring 5°8 and 5:84 per cent. of hydrate 
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of potassa. Boil quietly and stir frequently until the mass becomes clear, which, 
with four ounces of oil and twelve ounces (fluid) of liquor, will require about one 
hour, and with ten pounds of oil about five hours. If, during the process, the mass 
becomes too thick to stir easily, add a little water. Allow the soap to become cool, 
but, before it sets, work in the coloring matter, which must be previously prepared 
by boiling finely-powdered indigo with water until the color is formed into a thin 
paste. ‘T'wenty grains of indigo, boiled with one and a half ounces of water until 
the mixture is reduced to about one drachm, will answer for the soap from four 
ounces of oil. The soap must not be too hot, nor must it be reboiled after adding 
the coloring matter, or the green will be destroyed.” (Canad. Pharm. Journ., June, 
1878.) It is said that the best green soap is made from hempseed oil, but there is 
no doubt that it is made from a great variety of stock, and, as usually imported, 
varies greatly in its properties. For most of the uses to which it is put, it should 
have a decided alkaline reaction, and contain at least 5 per cent. of free hydrate of 
potassium. (See also paper by Herman Betz, A. J. P., Feb. 1878.) 

Properties. It is officinally described as “a soft, greenish yellow, unctuous jelly, 
having a peculiar odor, which should be free from rancidity, and an alkaline reac- 
tion. Soluble in water and in alcohol, without leaving more than a small residue of 
insoluble matter. When dried at 100° C. (212° F.) to constant weight, Green Soap 
should not lose more than 40 per cent. of its weight (abs. of an undue amount of 
water), and the residue should not yield anything to warm benzol (abs. of’ free fats). 
The residue left from the alcoholic solution should be almost entirely soluble in 
water; and the insoluble matter finally remaining should neither effervesce with 
acids (abs. of insoluble carbonates), nor, after being boiled with water and cooled, 
should it become blue on the addition of a drop of test-solution of iodine (abs. of 
starch).” U.S. . 

Medical Properties. Sapo viridis is used almost exclusively in the treatment 
of eczema rubrum, although sometimes applied to other diseases of the skin; it 
acts as a powerful detergent stimulant, removing the exudation, and affecting the 
nutrition of the part. After a thorough rubbing with its tincture, in which form 
it is best used, the diseased skin must be well washed, and oxide of zinc or other 
bland ointment applied. 

Off. Prep. Tinctura Saponis Viridis, U7. S. 


SARSAPARILUA. U.S. Sarsaparilla. 
(SAR-SA-PA-RIL/LA.) 

“he root of Smilax officinalis, Kunth, Smilax medica, Schlechtendal et Cha- 
misso, and of other undetermined species of Smilax. (Nat. Ord. Smilacese.)” 
U.S. “The dried root of Smilax officinalis. Humb. and Bonpl. Native of Cen- 
tral America, imported from South America.” Br. 

Sarse Radix, #r.; Jamaica Sarsaparilla; Radix Sarsaparille, P.G.; Salsepareille, Fr.; Sar- 
saparille, Sarsaparilla, G.; Salsapariglia, Jt.; Zarzaparilla, Sp. 

Gen. Ch. MALE. Calyx six-leaved. Corolla none. FEMALE. Calyz six-leaved. 
Corolla none. Styles three. Berry three-celled. Seeds two. Willd. 

In the present state of our knowledge, it is impossible to decide with positiveness 
from what species the several commercial varieties of the drug are respectively 
derived. This much is certain, that they do not proceed from the same plant. 
Of the many species belonging to this genus, few possess any medicinal power; 
and Hancock states that of the six or eight which he found growing in the woods 
of Guiana, only one presented in any degree the sensible properties of the genuine 
sarsaparilla, the rest being insipid and inert. The root (rhizome) of Smilax China, 
-a native of China and Japan, has been employed under the name of China Root 
for similar purposes with the officinal sarsaparilla. As it occurs in commerce, it is 
in pieces from three to eight inches long and an inch or two thick, usually somewhat 
flattened, more or less knotty, often branched, of a brownish or grayish brown 
color externally, whitish or of a light flesh-color internally, without odor, and of a 
taste flat at first, but afterwards very slightly bitterish and somewhat acrid, like 
that of sarsaparilla. The root of Smilax aspera is said to be employed in the 
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south of Kurope as a substitute for sarsaparilla; but it has little reputation. The 
Kast India sarsaparilla, which was at one time referred to this species of smilax, is 
the product of Hemidesmus Indicus.* (See Hemidesmus.) All of the species of 
smilax are climbing or trailing plants, with prickly stems ; a character expressed in 
the name of the medicine, which is derived from two Spanish words (zarza parilla), 
signifying a small thorny vine. 

There is good reason for believing that much of the sarsaparilla of commerce is 
yielded by two species, S. medica and S. officinalis. Humboldt, and much more 
recently Warszewicz, collected the latter species, with roots agreeing in all respects 
with Jamaica sarsaparilla of commerce, on the Magdalena River in New Granada. 
The plant is said also to be cultivated in Jamaica. ([liickiger and Hanbury.) 
Schride has proved that the Vera Cruz sarsaparilla is the root of S. medica. S. 
syphilitica and S. papyracea have been claimed as sarsaparilla plants, but are 
botanically imperfectly known and.of very doubtful value. 

S. officinalis. Humb. and Bonpl. Plant. diquinoct. i. 271; B. & T. 289. In 
this species the stem is twining, angular, smooth, and prickly; the young shoots are 
unarmed ; the leaves ovate-oblong, acute, cordiform, five- or seven-nerved, coriaceous, 
smooth, twelve inches long and four or five broad, with footstalks an inch long, 
smooth, and furnished with tendrils. The young leaves are lanceolate-oblong, acu- 
minate, and three-nerved. Large quantities of the root are said to be sent down the 
Magdalena River to Mompox and Carthagena. 

S. medica. Schlechtendahl, Linnea, vi. 47; Carson, Lllust. of Med. Bot. ii. 51, 
pl. 95; B. & Tf. 290. This species has an angular stem, armed with straight 
prickles at the joints, and a few hooked ones in the intervals. The leaves are smooth, 
bright green on both sides, shortly acuminate, five-nerved, with the veins prominent 
beneath. They vary much in form, the lower being cordate, auriculate-hastate; the 
upper cordate-ovate. In the old leaves, the petiole and midrib are armed with 
straight subulate prickles. The inflorescence is an umbel of from eight to twelve 
flowers, with a smooth axillary peduncle, and pedicels about three lines long. 

The medicinal species of Smilax grow in Mexico, Guatemala, and the warm lati- 
tudes of South America. The roots are very long and slender, and originate in 
great numbers from a common head or rhizome, from which the stems of the plant 
rise. The whole root with the rhizome is usually dug up, and as brought into 
market exhibits not unfrequently portions of the stems attached, sometimes several 
inches in length. The commercial sarsaparillas are conveniently divided into the 
mealy and non-mealy sarsaparillas. The first class comprises especially the Hon- 
duras, Guatemala, and Brazilian varieties; the second the Jamaica, Mexican, and 
Guayaquil sarsaparillas. 

Honduras Sarsaparilla (Fig. 1) is the variety most used in this country. It is 
brought from the Bay of Honduras, and comes in bundles two or three feet long, 
composed of several roots folded lengthwise and secured in a compact form by a 
few circular turns. These are packed in bales imperfectly covered with skins, each 
bale containing one hundred pounds or more. The roots are usually connected at 
one extremity in large numbers in a common head, to which portions of the stems 
are also attached. In some bundles are many small fibres, either lying loose, or still 
adhering to the roots. The color of the roots externally is a dirty grayish or reddish 
brown; and the cortical portion beneath the epidermis often appears amylaceous 
when broken. 

The Jamaica or red sarsaparilla of foreign writers is little known by that 
name in the United States. The island of Jamaica is merely its channel of ex- 
portation to Europe; and it is probably derived originally from Central America. 
It does not materially differ in properties from Honduras sarsaparilla; its chief 
peculiarity being the reddish color of the epidermis, which is also sometimes found 
in that variety. It is said also to yield a larger proportion of extract, and to con- 
tain less starch. As found in commerce, it is in bundles from twelve to eighteen 


* Under the name of Raiz de china de Mexico, the Mexican Pharmacopoeia recognizes the root 
of the S. rotundifolia as diaphoretic and depurative, but, according to Prof. Maisch, this reference 
is incorrect. (See A. J. P., 1879, p. 326.) $ 
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inches long, by four or five in thickness, consisting of long slender roots folded up, 
with numerous radical fibres attached. 





Fie. 1.—Honduras Sarsaparilla. Fig. 2.—Rio Negro Sarsaparilia. 


The Mexican or Vera Cruz sarsaparilla (Fig. 3) comes in large, rather loose 
bales, weighing about two hundred pounds, bound with cords or leather thongs, 
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Fig. 3.—Mexican Sarsaparilla, transverse section. 


and usually containing the roots folded upon themselves, and separately packed. 


These, as in the Honduras sarsaparilla, consist of a head or caudex with numerous 
81 
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long radicles, which, however, are somewhat smaller than in that variety, and have 
a thinner bark. They are often also much soiled with earth. This variety was for- 
merly little esteemed; but, from the acrid taste which it possesses, it is probably 
of equal value to the other kinds. It is probably derived from Smilax medica. 

Another variety is the Caraccas sarsaparilla, brought in large quantities from La 
Guayra. It is in oblong packages, of about one hundred pounds, surrounded with 
broad strips of hide, which are connected laterally with thongs of the same material, 
leaving much of the root exposed. The roots, as in the last variety, are separately 
packed, but more closely and carefully. The radicles are often very amylaceous in- 
ternally, in this respect resembling the following. ; 

The Brazilian (Fig. 2), or, as it is called in Europe, the Lisbon or Para sar- 
saparilla, is not very plentiful in commerce. It comes from the ports of Para and 
Maranham, in cylindrical bundles of from three to five feet in length, by about a 
foot in thickness, bound about by close circular turns of a very flexible stem, and con- 
sisting of unfolded roots, destitute of caudex (rhizome) and stems, and having few 
radical fibres. It was also shown in the Brazilian exhibit in the Centennial Exhibi- 
tion, neatly cut and tied into bundles about a foot long and eight inches in diameter. 
It is the variety of which Hancock speaks as celebrated throughout South America 
by the name of sarsa of the Rio Negro, and is considered the most valuable 
variety of the drug. It is distinguished by the amylaceous character of its in- 
terior structure, and has considerable acrimony. It was said by Martius to be de- 
rived from Smilax syphilitica ; but Dr. Hancock considers that portion of it which 
comes from the Rio Negro, and is shipped at Para, as the product of an unde- 
scribed species, certainly not S. syphilitica. According to Richard, it has been 
ascertained to be the product of the S. papyracea of Poiret. (See A. J. P., xv. 277.) 

The variety described by Professor Bentley under the name of G'uatemala sarsa- 
parilla was collected in the province of Sacatapeques, about ninety miles from the 
sea. It is in cylindrical bundles about two feet eight inches long by four inches in 
diameter, composed of separate roots, arranged in parallel order, without rootstalk, 
and bound together by a few turns of the flexible stem of a monocotyledonous 
plant. The bundles resemble the Brazilian in arrangement, but are much less 
compact. It is amylaceous, has considerable acrimony, and is probably one of the 
most efficient varieties. Professor Bentley ascribes it to S. papyracea. For a par- 
ticular description of the root, see P. J. Tr., xii. 472. 

Guayaquil Sarsaparilla, according to Mr. Spruce, grows in valleys on the western 
slopes of the Equatorial Andes. It is usually not in bundles, but carelessly packed 
in bales. ‘The rhizome and a portion of the stem are often present, the latter 
being round and prickly. The root is dark, large and coarse-looking, with a good 
deal of fibre. The bark is furrowed, rather thick, and not mealy in the slenderer 
portions of the root, which is near the rootstalk ; but, as the root becomes stout, so 
its bark becomes smoother, thicker, and amylaceous, exhibiting when cut a fawn- 
colored or pale yellow interior.” 

Properties, The dried sarsaparilla roots are several feet in length, about the thick- 
ness of a goose-quill, cylindrical, more or less wrinkled longitudinally, flexible, and 
composed of a thick exterior cortical portion, covered with a thin easily separable 
epidermis, of an inner layer of ligneous fibre, and of a central pith. The epidermis 
is of various colors, generally ash-colored, grayish brown, or reddish brown, and 
sometimes very dark. It is composed of several rows of elongated flattened cells, 
with their walls thickened by secondary deposits. The cortical portion is in some 
specimens whitish, in others brown, and not unfrequently of a pink or rosy hue. 
It is occasionally white, brittle, and almost powdery like starch. It is formed of a 
loose parenchymatous tissue, whose cells are often loaded with starch and raphides. 
Between it and the woody centre is a circle of small cells, which form the so-called 
nucleus sheath. The woody part is usually very thin, and composed of longitudinal 
fibres. which allow the root to be split with facility through its whole length. Its vas- 
cular bundles contain pitted ducts and prosenchymatous cells. Scattered vascular bun- 
dles sometimes occur in the central medulla, which is composed of large medullary cells. 

Sarsaparilla in its ordinary state is nearly or quite inodorous, but in decoction ac- 
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quires a decided and peculiar smell. To the taste it is mucilaginous and very slightly 
bitter, and, when chewed for some time, produces a disagreeable acrid impression, 
which remains long in the mouth and fauces. “The thick, woody, knotty rhizome, 
if present, should be removed.” U.S. The root is efficient in proportion as it pos- 
sesses this acrimony, which is said by some authors to be confined to the cortical 
portion; while the ligneous fibre and medullary matter are insipid and inert. Han- 
cock avers that all parts are equally acrid and efficacious. The truth is probably 
between the two extremes; and, as in most medicinal roots, it must be admitted that 
the bark is more powerful than the interior portions, while these are not wholly in- 
active. The virtues of the root are communicated to water cold or hot, but are im- 
paired by long boiling. They are extracted also by diluted alcohol. According to 
Hancock, the whole of the active matter is not extracted by water. He observes in 
his paper upon sarsaparilla, published in the London Medico- Botanical Transactions, 
when speaking of the sarsaparilla from Para and the Rio Negro, “ After exhausting 
half a pound of this sort by two digestions, boiling, and pressure, I added to the 
dregs half a pint of proof spirit, and digested this with a gentle heat for a few hours 
in a close vessel ; then affusing hot water to the amount of that taken off from the first 
boiling, and pressing again, I procured by the last operation about four pints of an 
infusion which possessed the acrid properties of the sarsa in a much higher degree 
even than that obtained by the first decoction with simple water.” It appears that 
in South America it is the custom to prepare sarsaparilla by digestion in wine or 
spirit, or by infusion in water with additions which may produce the vinous fermen- 
tation and thus add alcohol to the menstruum. ‘The same result, as to the superior 
efficacy of alcohol as a solvent of the acrid principle of sarsaparilla, has been obtained 
by the French experimentalists. It has been suggested that sarsaparilla, the virtues 
of which are admitted to be impaired by long boiling, might also be injured by the 
degree of heat applied in the water or steam bath. But the contrary appears to have 
been proved by Prof. J. F. Judge, of Cincinnati. (Proc. A. P. A., 1873, p. 595.) 
According to M. Thubeuf, sarsaparilla contains—1, a peculiar crystalline sub- 
stance, which is probably the active principle of the root, 2, a coloring substance, 3, 
resin, 4, starch, 5, lignin, 6, a thick, aromatic fixed oil, 7, a waxy substance, and, 8, 
chloride and nitrate of potassium. It is said also to contain a minute proportion of 
volatile oil, and Batka found gum, bassorin, albumen, gluten and gliadine, lactic and 
acetic acids, and various salts. The proportion of starch is large. Chatin found 
iodine in Honduras sarsaparilla; but Dr. Winckler, not having succeeded in de- 
tecting this principle in any one root, thinks it probable that the specimen examined 
by Chatin had been exposed to sea-water. (Pharm. Centralbl., May 7, 1852.) 
Parillin. (Smilacin. Pariglin. Salseparin. Parillinic acid.) The crystalline 
principle in which the virtues of sarsaparilla reside is now called parillin. It was 
first discovered by Dr. Palotta, who described it in 1824 under the name of parig- 
lin. Subsequently, M. Folchi supposed that he had found another principle, which 
he called smilacin. In 1831, M. Thubeuf announced the discovery of a new sub- 
stance in sarsaparilla which he named salseparine, from the French name of the 
root. Finally, Batka, a German chemist, towards the end of 1833, published an 
account of a principle which he had discovered in the root, and which, under the 
impression that it possessed acid properties, he called parillinic acid. M. Poggiale, 
however, has shown that these substances are identical, though procured by different 
processes. Prof. Fliickiger recommends the preparation of parillin by exhausting 
the crushed root with warm alcohol, and distilling the tincture until the residue 
weighs one-sixth of the root. It is then gradually mixed with one and a half times 
its weight of water, and after several days the liquid is decanted from the light yellow 
precipitate, which is then mixed with about half its volume of alcohol, transferred 
to a filter, and washed with alcohol of 20 or 30 per cent. Parillin is less soluble in 
weak than in strong alcohol or water. The yield was 0:18 and 0-19 percent. Parillin 
is white, inodorous, almost tasteless in the solid state, but bitter, acrid, and nauseous 
when dissolved in alcohol or water. It is very slightly soluble in cold water, but 
more readily in boiling water, without crystallizing on cooling. It is very soluble 
in alcohol, especially at the boiling temperature. ther and the volatile oils also 
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dissolve it. Its aqueous solution has the property of frothing very much by agita- 
tion. According to Fliickiger, concentrated sulphuric acid yields a yellow solution, 
which, on absorbing moisture, gradually turns cherry-red; warm diluted sulphuric 
acid colors parillin greenish, then red, and finally brown ; phosphoric acid has a simi- 
lar reaction, but the color is more green-yellow. The aqueous solution is precipitated 
by alcoholic solution of lead acetate, by lead subacetate, and by tannin, and when 
warmed reduces alkaline copper tartrate, but does not react with other tests for sugar 
until after it has been boiled with a dilute acid, when the solution acquires a green 
fluorescence. This is best observed if a trace of parillin is dissolved in warm con- 
centrated sulphuric acid, and disappears on dilution with water or on neutralizing 
with ammonia. Parillin is not sternutatory; its acrid taste is best observed in alco- 
holic solution. (See A. J. P., xii. 245.) The solutions of parillin are without acid 
or alkaline reaction. By treatment with dilute mineral acids, parillin is resolved 
into parigenin and sugar. M. Poggiale found parillin both in the cortical and med- 
ullary part of the root, but most largely in the former. Palotta gave it internally 
in doses varying from two to thirteen grains (0°13 to 0°85 Gm.), and found it to pro- 
duce nausea, and to diminish the force of the circulation. It is probably the principle 
upon which sarsaparilla depends chiefly, if not exclusively, for its remedial powers. 

The sarsaparilla of the shops is apt to be nearly if not quite inert, either from age, 
or from having been obtained from inferior species of Smilax. This inequality of 
the medicine, with the improper modes of preparing it long in vogue, has probably 
contributed to its variable reputation.. The only criterion of good sarsaparilla to be 
relied on is the taste. If it leave a decidedly acrid impression in the mouth after 
having been chewed for a short time, it may be considered efficient ; if otherwise, it 
is probably inert. ; 

Medical Properties and Uses. Few medicines have undergone greater changes 
of reputation. About the middle of the sixteenth century it was introduced into 
Kurope as a remedy for the venereal complaint, in which it had been found very 
useful in the recent Spanish settlements in the West Indies. After a time it fell 
into disrepute, and was little employed till about a century ago, when it was again 
brought into notice by Sir William Fordyce and others, as a useful adjuvant and 
corrigent of mercury in lues venerea. Since that period very different opinions 
have been entertained of it. Some, among whom was Dr. Cullen, considered it 
wholly inert; others, on the contrary, have had the most unbounded confidence in 
its powers. The probable cause of much of this discrepancy has been already men- 
tioned. Experience, both among regular practitioners and empirics, would seem to 
have placed its efficacy beyond reasonable doubt. Its most extensive and useful 
application is to the treatment of secondary syphilis and syphiloid diseases, and that 
shattered state of the system which sometimes follows the imprudent use of mercury 
in these affeetions. It is also employed, though with less obvious benefit, in chronic 
rheumatism, scrofulous affections, certain cutaneous diseases, and other depraved con- 
ditions of health. Its mode of action is less evident than its ultimate effects. It is 
said to increase the perspiration and urine; but, allowing it to do so, the effect is too 
slight to explain its remedial influence; and even that which is produced has been 
ascribed by some to the medicines with which it is generally associated, or the liquid 
in which it is exhibited. In this ignorance of its precise modus operandi, we call it 
an alterative, as those medicines are named which change existing morbid actions 
without obvious influence over any of the functions. 

Sarsaparilla may be administered in the form of infusion, decoction, syrup, or fluid 
extract. A beer made by fermenting an infusion of the drug with molasses is said 
to be a popular remedy in South America.* The smoke of sarsaparilla has been 
highly recommended in asthma. (Journ. de Pharm., xviii. 221.) 


* The following is a formula recommended by Hancock. “Take of Rio Negrw sarsa, bruised, 
2 Ib.; bark of guaiac, powdered, 8 oz.; raspings of guaiac wood, anise seeds, and liquorice root, each 
4 02z.; mezereon, bark of the root, 2 0z.; treacle [molasses], 2 lb.; and a dozen bruised cloves; pour 
upon these ingredients about four gallons of boiling water, and shake the vessel thrice a day. 
When fermentation has well begun, it is fit for use, and may be taken in the dose of a small tumbler- 
ful twice or thrice a day.” This formula is worthy of attention; but the bark of guaiacum, which 
is not kept in the shops, might be omitted, or replaced by the wood. 
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Off. Prep. Decoctum Sarsze, Br.; Decoctum Sarsee Compositum, Br.; Decoctum 
Sarsaparillee Compositum, U. S.; Extractum Sarsaparille: Fluidum, VU. S.; Extractum 
Sarsaparillae Fluidum Compositum, U. S.; Extractum Sarsz Tiquidum, Br.; Sy- 
rupus Sarsaparille Compositum, U. S. 


SASSAFRAS. U.S. Sassafras. 
(SAS/SA-FRAS.) 
“ The bark of the root of Sassafras officinale. Nees. (Nat. Ord. Lauracez.)” U.S. 


SASSAFRAS MEDULLA. U.S. Sassafras Pith. 
(SAS/SA-FRAS ME-DUL'LA,) 

“The pith of Sassafras officinale. Nees. (Nat. Ord. Lauracee.)” U.S. “The 
dried root of Sassafras officinale. Nees, Laurineee. From North America.” Br. 

Sassafras Radix, Br.; Sassafras, Fr., G.; Sassafras, Sassafrasso, Jt.; Sassafras, Sp. 

Gen. Ch. Dicecious. Calyx six-parted, membranous ; segments equal, permanent 
at the base. MaLxs. Fertile stamens nine, in three rows, the three inner with double- 
stalked distinct glands at the base. Anthers linear, four-celled, all looking inwards. 
FEMALES, with as many sterile stamens as the males, or fewer; the inner often con- 
fluent. rw succulent, placed on the thick fleshy apex of the peduncle, and seated 
in the torn unchanged calyx. Lindley. 

Sassafras officinale. Nees, Laurin. 488.—Zaurus Sassafras. Willd. Sp. Plant. 
li. 485; Bigelow, Am. Med. Bot. iti. 142; Michaux, NV. Am. Sylv. ii.144. This is 
an indigenous tree, of middling size, rising in favorable situations from thirty to 
fifty feet, with a trunk about a foot in diameter. In the Southern States it is some- 
times larger, and in the northern parts of New England is little more than a shrub. 
The bark of the stem and large branches is rough, deeply furrowed, and grayish; 
that of the extreme branches or twigs is smooth and beautifully green. The leaves, 
which are alternate, petiolate, and downy when young, vary much in their form and 
size even upon the same tree. Some are oval and entire, others have a lobe on one 
side; but the greater number are three-lobed. Their mean length is four or five 
inches. The flowers, which appear before the leaves, are small, of a pale greenish 
yellow color, and disposed in racemes which arise from the branches below the leaves, 
and have linear bracts at their base. The corolla is divided into six oblong segments. 
The male flowers have nine stamens; the hermaphrodite, which are on a different 
plant, have only six, with a simple style. The fruit is an oval drupe, about as large 
as a pea, of a deep blue color when ripe, and supported on a red pedicle, enlarged 
at the extremity into a cup for its reception. 

The sassafras is common throughout the United States, and extends into Mexico. 
The fresh flowers have a slightly fragrant odor, and almost all parts of the plant 
are more or less aromatic. The best time for collecting the pith is after the oc- 
currence of frost in autumn; and the same is the case also with the bark of the root. 
The wood of the root is brownish white, the bark spongy and divisible into layers. 

1. Sassafras Pith. This is in slender cylindrical pieces, very light and spongy, 
with a mucilaginous taste, and in a slight degree the characteristic flavor of the 
sassafras. It abounds in a gummy matter, which it readily imparts to water, form- 
ing a limpid mucilage, which, though ropy and viscid, has much less tenacity than 
that of gum arabic, and will not answer as a substitute in the suspension of insoluble 
substances. It differs also from solutions of ordinary gum, in remaining limpid 
when added to alcohol. This mucilage is much employed as a soothing application 
in inflammation of the eyes, and forms an agreeable aud useful drink in dysenteric, 
eatarrhal, and nephritic diseases. It may be prepared by adding a drachm of the 
pith to a pint of boiling water. 

2. Bark of Sassafras Root. As found in the shops, this is usually in small irreg- 
ular fragments, sometimes invested with a brownish epidermis, sometimes partially 
or wholly freed from it, of a reddish or rusty cinnamon hue, very brittle, and pre- 
senting when freshly broken a lighter color than that of the exposed surfaces. 
The living bark is nearly white, but becomes colored, on exposure, immediately 
after collection. Its odor is highly fragrant, its taste sweetish and gratefully aro- 
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matic. These properties are extracted by water and alcohol. According to Dr. 
Reinsch, the bark contains a heavy and light volatile oil, camphorous matter, fatty 
matter, resin, wax, a peculiar decomposition product of tannic acid called SUSSA~ 
rid, tannic acid, gum, albumen, starch, lignin, and salts. The sassafrid bears some 
analogy to cinchonic red, and like it appears to be a derivative of the tannin, which 
exists in much larger proportion in the fresh bark than in that long kept. (Procter, 
A. J. P., 1866, p. 490.) Owing to its volatile oil and tannic acid, the bark of sassa- 
fras root is an aromatic stimulant and astringent. It is used almost exclusively as 
an adjuvant to other more efficient medicines, the flavor of which it improves; while 
it renders them more cordial to the stomach. The volatile oil may be used as an 
aromatic. 

Off. Prep. of the Pith. Mucilago Sassafras, U.S. 

Off. Prep. of the Bark of the Root, or of the Root. Decoctum Sarsee Compositum, 
Br.; Decoctum Sarsaparillze Compositum, U. S.; Extractum Sarsaparille Fluidum 
Compositum, U. S.; Oleum Sassafras, U.S. 


SCAMMONIZ RADIX. Br. Scammony Root. 
(SCAM-MO'NI- RA/DIX.) 


“The dried Root of Convolvulus Scammonia. Linn. From Syria and Asia 
Minor.” Sr. 


SCAMMONIUM. U.S., Br. Scammony. 
(SCAM-MO/NI-UM.) 


“A resinous exudation from the root of Convolvulus Scammonia. Linné. (Jat. 
Ord. Convolvulacex.)” U.S. “ A gum-resin obtained by incision from the living 
root of Convolvulus Seammonia (Linn.), chiefly from Asia Minor.” Br. 

Scammonée, Fr.; Scammonium, G.; Scamonea, /t.; Escamonea, Sp. 

Gen. Ch. Corolla campanulate. Styles one. Stigmas two, linear-cylindrical, often 
revolute. Ovary two-celled, four-seeded. Capsule two-celled. Lindley. 

Convolvulus Scammonia. Willd. Sp. Plant.i.845; B.& T. 187; Carson, Jllust. 
of Med. Bot. ii. 14, pl. 62. This species of Convolvulus has a perennial, tapering 
root, from three to four feet long, from nine to twelve inches in circumference, 
branching towards its lower extremity, covered with a light gray bark, and contain- 
ing a milky juice. The stems are numerous, slender, and twining, extending some- 
times fifteen or twenty feet upon the ground, or on neighboring plants, and furnished 
with smooth, bright green, arrow-shaped leaves, which stand alternately upon long 
footstalks. The flowers are placed in pairs, or three together, upon the peduncles, 
which are round, axillary, solitary, and of nearly twice the length of the leaf. The 
plant is a native of Syria, Anatolia, and certain islands of the Archipelago. No part 
is medicinal except the root, which was found by Dr. Russell to be a mild cathartic. 
It is recognized in the Br. Pharmacopeeia, being used for the extraction of resin.* 

Scammony is collected, according to Russell, in the following manner. In the 
month of June, the earth is cleared away from about the root, the top of which is 
cut off obliquely about two inches from the origin of the stems. The milky juice 
which exudes is collected in shells, or other convenient receptacle, placed at the 
most depending part of the cut surface. A few drachms only are collected from 
each root. The juice from several plants is put into any convenient vessel, and 
concretes by time. In this state it constitutes genuine scammony, but is very sel- 


* Not having had an opportunity of examining the root of the seammony plant, we copy from 
Dr. Otto Berg, Professor in Berlin (Buchner’s Newes Repertorium, xiii. p. 448). The dried root, as 
it occurs in commerce, is in cylindrical pieces a foot or more in length, about three-fourths of an 
inch thick, of a pure brown externally, wrinkled in drying, with here and there slender branches, 
with a head at top, and at the lower end with the cut surface coarsely fibrous; the head being 
sometimes provided with the remains of the stems from half a line to two lines thick. The surface 
when the root is cut transversely is roundish or rarely elliptical, and pale brown within. The bark 
of the root is thin, of a dirty whiteness with dark resinous points. The wood consists of compressed, 
generally separate, pale brown, coarsely porous, usually subdivided fibres, parted by a parenchyma 
sew to the bark. For the microscopic structure of the root, see Dragendorff’s Jahresbericht, 

875, p. 73. 
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dom exported. It is generally prepared for the market by admixture, while it is 
yet soft, with the expressed juice of the stalks and leaves, with wheat flour, chalk, 
ashes, fine sand, etc.; and it has been supposed that scammony sometimes consists 
wholly or in great part of the expressed juice of the root, evaporated to dryness by 
exposure to the sun, or by artificial heat. According to Landerer, the roots from 
which the juice has been collected are in some places boiled with water in copper 
vessels, and the extract added to the juice, not so much with the purpose of adul- 
teration, as under the impression that it favorably modifies the action of the drug. 
Scammony is exported chiefly from Smyrna, though small quantities are said to be 
sent out of the country at Alexandretta, the seaport of Aleppo. Dr. Pereira was 
informed by a merchant who had resided in Smyrna, that it is brought upon camels 
in a soft state into that city, and afterwards adulterated by individuals called scam- 
‘mony makers. The adulteration appears to be conducted in conformity with a 
certain understood scale, more or less foreign matter being added according to the 
price. The materials employed are chiefly chalk and some kind of flour or meal. 
Very little comparatively is exported perfectly pure. We obtain scammony either 
directly from Smyrna, or indirectly through some of the Mediterranean ports.* 
The name of Aleppo scammony was formerly given to the better kinds of the 
drug, and of Smyrna scammony to those of inferior quality ; the distinction having 
probably originated in some difference in the character of the scammony obtained at 
these two places. But no such difference now exists; as scammony is brought from 
Smyrna of every degree of purity. It has been customary, in this country, to desig- 
nate the genuine drug of whatever quality as Aleppo scammony; while the name of 
Smyrna scammony has been given to a spurious article manufactured in the south of 
France, and to other factitious substitutes. It is quite time that these terms should 


* An interesting account of the collection and preparation of scammony in Anatolia, in the 
vicinity of Smyrna, has been communicated by Mr. 8. H. Maltass to the London Pharmaceutical 
Journ. and Trans, (xiii. 264). The juice is collected in the same manner as described by Russel 
in reference to Syria. The product, however, of each plant is somewhat less. In some districts, 
according to Maltass, ten plants produce only a drachm of scammony ; in others the average from 
each root isadrachm; and ina good soil a plant four years old will yield two drachms. The juice 
received in the shells is mixed with another portion scraped from the cut surface of the root; and 
this mixture is the pure or lachryma scammony. Only a small quantity of this is taken to Smyrna; 
the greater part being adulterated by the peasants before it reaches the markets. Sometimes the 
juice is worked up with a decoction of the roots, in which case it is black, heavier than the pre- 
ceding, and not so easily broken. Sometimes they add a calcareous earth, in a proportion varying 
from 10 to 150 per cent. The kind thus prepared is usually kept for some time in Smyrna, and is 
apt to ferment, so as to become porous and lose its gloss. It is in irregular lumps, and is the kind 
usually sold in London as ldachryma scammony. Another kind sold in London in rough lumps, 
and probably under the same name, is prepared in the interior of the country by mixing the juice 
with wheat starch, ashes, earthy matters, gum arabic or tragacanth, and sometimes wax, yolk of 
egg, pounded scammony roots and leaves, flour, or resin. A kind much used in Great Britain is 
prepared by the Jews in Smyrna, and is in the form of cakes as described in the text. It is of 
two qualities, The first quality is prepared by mixing skilip (which is an inferior kind of scam- 
mony prepared at Anjora, and consists of from 30 to 40 per cent. of juice and 60 to 70 of starch) 
with 60 per cent. of inferior seammony from the neighborhood of Smyrna; the second quality, by 
mixing skilip with about 30 per cent. of the latter kind, and adding about 10 per cent. of gum 
arabic and black-lead. The /irst quality contains about 50 per cent. of resin, the second about 30 
per cent. For an account of specimens of seammony sent by Mr. Maltass from Smyrna, see a 
paper by Mr. D. Hanbury in P. J. Tr. (xiii. 268). 

Prof. Ch. Boulier, of Algiers, gives the following account of the collection of scammony in the 
northwestern parts of Anatolia. The plant is not cultivated, but grows wild in rocky places cov- 
ered with brushwood. At the flowering period, about the end of June and beginning of July, the 
peasants go forth in search of localities among the mountains where it is most abundant, and, 
having satisfied themselves on this point, return home, provide themselves with the requisite im- 
plements, and set out for the place of collection. Clearing away the brushwood and stems, the 
peasant digs deeply around the root, then cuts off the top obliquely, and affixes a mussel-shell to 
the root so as to receive the juice as it flows from the dependent part. He then passes on to other 
plants, upon which he operates in like manner, After a time he returns upon his steps, and emp- 
ties the shells successively into a tinned copper vessel. Next day he goes over the same ground, 
and scrapes by a knife from the cut surface the juice which has in the mean time flowed out and 
partially concreted. This he mixes with that previously collected, and, when his vessel is full, 
takes it to some neighboring market, where it is bought up and sent to the wholesale druggists at 
Constantinople and Smyrna. The juice reaches the market in a pasty state, and whitish like 
cheese except where exposed to the air. It is in these centres of trade, or on its way from the 
collectors, that the drug undergoes the various sophistications to which it is subjected,—the peasant 
himself being honest, and seldom disposed to adulterate, (/bid., April, 1860, p, 521.) 
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be altogether abandoned. We shall treat of the drug under the heads of genuine 
and factitious scammony. 

Genuine Scammony. This is sent into commerce in drums or boxes, and is either 
in irregular lumps, in large solid masses of the shape of the containing vessel into 
which it appears to have been introduced while yet soft, or in circular, flattish or 
plano-convex cakes. It seldom reaches us in an unmixed state. Formerly small 
portions of pure scammony were occasionally to be met with in Europe, contained 
in the shells in which the juice was collected and dried. This variety, denominated 
scammony tn shells, is now scarcely to be found. The pure drug is called wirgin 
scammony. It is in irregular pieces, often covered with a whitish-gray powder, 
friable and easily broken into small fragments between the fingers, with a shining 
grayish green fracture soon passing into greenish black, and exhibiting under the 
microscope minute air-cells, and numerous gray semi-transparent splinters.* It is 
easily pulverized, affording a pale ash-gray powder. When rubbed with water it 
readily forms a milky emulsion. It has a rather strong, peculiar odor, compared 
to that of old cheese. The taste is feeble at first, and afterwards somewhat acrid, 
but without bitterness. It gives no evidence, when the requisite tests are applied, 
of the presence of starch or carbonate of calcium, leaves but a slight residue when 
burned, and yields about 80 per cent. of its weight to ether. Considerable quanti- 
ties of what is called virgin seammony have been imported into this country since 
the drug-law went into operation; but, though some specimens are tolerably pure, 
the drug, on the whole, falls far short of the proper standard. Dr. HE. R. Squibb 
examined many specimens, and found the proportion of resin to vary from 25 to 
79:7 per cent.; only two or three, out of more than 30 examined, approaching the 
latter degree of purity within 10 per cent. (A. J. P., Jan. 1863, p. 51.) 

The officinal description and tests for seammony are as follows. “In irregular, 
angular pieces or circular cakes, greenish gray or blackish, internally porous, and 
of a resinous lustre, breaking with an angular fracture; odor peculiar, somewhat 
cheese-like ; taste slightly acrid; powder gray or greenish gray. When triturated 
with water, Scammony yields a greenish emulsion; it does not effervesce on the 
addition of diluted hydrochloric acid, and the decoction, when cold, does not assume 
a blue color on the addition of test-solution of iodine. Ether dissolves at least 
seventy-five per cent. of it ; and, when the ether has been evaporated, the residue, dis- 
solved in hot solution of potassa, is not precipitated by diluted sulphuric acid.” U. S. 

The form of scammony chiefly found in our markets is that in circular cakes. 
These are sometimes flattish on both sides, but generally somewhat convex on one 
side and flat on the other, as if dried in a saucer, or other shallow vessel. They are 
from four to six inches in diameter, and from half an inch to an inch and a half or 
even two inches thick in the centre. As found in the retail shops, they are often in 
fragments. They are hard and heavy, with a faintly shining roughish fracture; and 
when broken exhibit in general a structure very finely porous, sometimes almost 
compact, and in a very few instances cavernous. Their color externally is a dark 
ash or dark olive, or slate color approaching to black ; internally somewhat lighter 
and grayish, with an occasional tinge of green or yellow, but deepening by expo- 
sure. ‘The small fragments are sometimes slightly translucent at the edges. The 
mass, though hard, is pulverizable without great difficulty, and affords a light gray 
powder. It imparts to water with which it is triturated a greenish milky appearance. 
The smell is rather disagreeable, and similar to that of the pure drug. ‘The taste, 
very slight at first, becomes feebly bitterish and acrid. This kind of scammony is 
never quite pure, and much of it is considerably adulterated. In some of the cakes 

* According to Maltass, the purest seammony has a reddish black fracture, unless it has been 
mixed with water in its preparation, in which case it is black and very glossy. (P. J. 7r., xiii. 266.) 

t Dr. Squibb gives the following description of the drug imported as virgin scammony. “ It gen- 
erally occurs in soldered square tin boxes, containing 25 to 28 pounds each. Occasionally, however, 
it is in round wooden boxes or drums of a similar capacity. The scammony is in irregular, rough 
and fissured masses of various sizes, sometimes porous, but commonly solid, hard, and semi-resin- 
ous, having a tough dull fracture. It is of a very dark grayish green color internally, often nearly 
black, but more of an ash color externally. It is rarely dry enough to be pulverulent, yet still 


more rarely too moist to be rubbed into coarse powder, and it generally loses 6 per cent. in drying 
sufficiently to make a fine powder.” (A. J. P., Jan. 1863, p. 49.) 
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earbonate of calcium is the chief impurity; in others the adulterating substance is 
probably meal, as evidences of the presence of starch and lignin are afforded; and 
in others again both these substances are found. Christison discovered in the chalky 
specimens from 15 to 38 per cent. of carbonate of calcium ; in the amylaceous, from 
13 to 42 per cent. of impurity. It was probably to the flat, dark-colored, compact, 
difficultly pulverizable, and more impure cakes that the name of Smyrna scammony 
was formerly given. These have been erroneously ascribed by some to Periploca 
Secamone, a plant growing in Egypt. 

Scammony is ranked among the gum-resins. It is partially dissolved by water, 
much more largely by alcohol and ether, and almost entirely, when pure, by boiling 
diluted alcohol. Its active ingredient is resin, which constitutes from 80 to 90 per 
cent. of pure dry scammony. (See Resina Scammonii.) The gum-resin has been 
analyzed by various chemists with varying results; as the character of the speci- 
mens examined is insufficiently determined by the terms Aleppo and Smyrna scam- 
mony, employed to designate them. The resin is now known to be identical with 
that found in the root of the Mexican Jpomaa orizabensis, known in commerce as 
male jalap; and the name jalapin is given to it. (See Jalapa.) Bouillon-Legrange 
and Vogel obtained, from 100 parts of Aleppo scammony, 60 of resin, 3 of gum, 
2 of extractive, and 35 of insoluble matter; from the same quantity of Smyrna 
scammony, 29 parts of resin, 8 of gum, 5 of extractive, and 58 of vegetable remains 
and earthy substances. It is obvious that both the specimens upon which they 
operated were very impure. Marquart found in pure scammony (scammony in 
shells) 81:25 per cent. of resin, 3:00 of gum with salts, 0-75 of wax, 4:50 of ex- 
tractive, 1°75 of starchy envelopes, bassorin, and gluten, 1:50 of albumen and lig- 
nin, 3°79 of ferruginous alumina, chalk, and carbonate of magnesium, and 3°50 of 
sand. Christison found different specimens of pure scammony to contain, in 100 
parts, from 77 to 83 parts of resin, from 6 to 8 of gum, from 3:2 to 5 of lignin and 
sand, and from 7:2 to 12°6 of water, with occasionally a little starch, probably de- 
rived accidentally from the root, and not in sufficient quantity to cause a cold decoc- 
tion of the gum-resin to give a blue color with iodine. Mr. Hanbury, of London, 
found 91-1 per cent. of resin in the purest scammony in shells. As already stated, 
scammony is seldom quite pure as found in commerce. Much of it contains not 
more than 50 per cent. of the resin, some not more than 42 per cent., and the worst 
varieties as little as 10 per cent., or even less. Sometimes the cakes are of good 
quality on the outside, and inferior within. ~ It has been suggested, in this uncer- 
tainty as to the strength of the scammony of the shops, whether it might not be 
best to abandon its internal use altogether, and to employ only the resin, which is 
of uniform strength. Indeed, the resin has been officinally substituted for the gum- 
resin in that important preparation, the compound extract of colocynth. 

Factitious Scammony. Montpellier Scammony. Much spurious scammony is man- 
ufactured in the south of France, said by Guibourt to be made from the expressed 
juice of Cynanchum Monspeliacum, incorporated with various resins, and other pur- 
gative substances. M. Thorel, however, a pharmaceutist of Avallon, denies that 
this plant is employed in its preparation. (Journ. de Pharm., xx. 107.) It has been 
occasionally imported into the United States and sold as Smyrna scammony. It is 
usually in flat semicircular cakes, four or five inches in diameter, and six or eight 
lines thick, blackish both externally and within, very hard, compact, rather heavy, 
of a somewhat shining and resinous fracture, a feeble balsamic odor wholly different 
from that of genuine scammony, and a very bitter nauseous taste. When rubbed 
with the moistened finger it becomes dark gray, unctuous, and tenacious. We have 
seen another substance sold as Smyrna scammony, which was obviously spurious, 
consisting of blackish, circular, flat cakes, or fragments of such cakes, rather more 
than half an inch thick, very light, penetrated with small holes, as if worm-eaten, 
and when broken exhibiting an irregular, cellular, spongy texture. Dr. Pereira de- 
scribed a factitious substance sold as Smyrna scammony, which was in circular flat 
cakes about half an inch thick, blackish, and of a slaty aspect, breaking with difi- 
culty, of a dull, black fracture, and of the sp. gr. 1-412. Moistened and rubbed it 
had the smell of guaiac; the adulteration was also detected by chemical tests. 
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Medical Properties and Uses. Scammony is an energetic cathartic, apt to oc- 
casion griping, and sometimes operating with harshness. It was known to the ancient 
Greek physicians, and was much employed by the Arabians, who not only gave it 
as a purgative, but also applied it externally for the cure of various cutaneous dis- 
eases. It may be used in all cases of torpid bowels, when a powerful impression is 
desired; but, on account of its occasional violence, it 1s seldomed administered, ex- 
cept in combination with other cathartics, the action of which it promotes, while 
its own harshness is mitigated.* It should be given in emulsion with mucilage, sugar, 
almonds, liquorice, or other demulcent; and its disposition to gripe may be counter- 
acted by the addition of an aromatic. The dose is from five to fifteen grains (0°33- 
1 Gm.) of pure scammony, from ten to thirty (0°65-1:95 Gm.) of that commonly 
found in the market. 

Off. Prep. of the Root. Scammoniz Resina, Br. ae 

Off. Prep. of Scammony. ConfectioScammonii, Br.; Pilula Colocynthidis Comp., 
Br.; Pulvis Scammonii Comp., B7.;- Resina Scammonii, WS. 


SCILLA. U.8., Br. Squill. 
(SGIL/LA—sil’la.) 


“The sliced bulb of Urginea Scilla. Steinheil. (Wat. Ord. Liliacese.)” TS. 
‘“¢ The sliced and dried bulb of Urginea Scilla. Steinheil. From the Mediterranean 


coast.” Br. 
Bulbus Scilla, P.G@.; Squills; Squille, Scille, #7.; Meerzwiebel, G.; Scilla, Jt.; Cebolla al- 
barrana, Sp. 


Urginea Scilla. Steinheil. B. & T. 281.—Scilla maritima. Willd. Sp. Plant. ii. 
125. This is a perennial plant, with fibrous roots proceeding from the bottom of a 
large bulb, which sends forth several long, lanceolate, pointed, somewhat undulated, 
shining, deep green leaves. From the midst of the leaves a round, smooth, succu- 
lent flower-stem rises, from one to three feet high, terminating in a long, close spike 
of whitish flowers. These are destitute of calyx, and stand on purplish peduncles, 
at the base of each of which is a linear, twisted, deciduous floral leaf. The squill 
grows on the sea-coast of Spain, France, Italy, Greece, and the other countries bor- 
dering on the Mediterranean. The bulb is the officinal portion. It is generally 
dried for use, but is sometimes imported in the recent state packed in sand. 

Properties. The fresh bulb is pear-shaped, usually larger than a man’s fist, some- 
times as large as the head of a child, and consists of fleshy scales attenuated at their 
edges, closely applied over each other, and invested by exterior scales so thin and 
dry as to appear to constitute a membranous coat. There are two varieties, distin- 
guished as the red and white squill. In the former, the exterior coating is of a deep 
reddish brown color, and the inner scales have a whitish rosy or very light pink 
epidermis, with a yellowish white parenchyma; in the latter, the whole bulb is white. 
They do not differ in medicinal virtue. The bulb abounds in a viscid, very acrid 
juice, which causes it to inflame and even excoriate the skin when much handled. 
By drying, this acrimony is very much diminished, with little loss of medicinal 
power. The bulb loses about four-fifths of its weight in the process. Vogel found 
100 parts of fresh squill to be reduced to 18 by desiccation. The process is some- 
what difficult, in consequence of the abundance and viscidity of the juice. The bulb 
is cut into thin transverse slices, and the pieces dried separately by artificial or solar 
heat. ‘he outer and central scales are rejected, the former being dry and destitute 
of activity, the latter too fleshy and mucilaginous. 

Dried squill, as found in our shops, is in irregular oblong pieces, often more or less 
contorted, of a dull yellowish white color with a reddish or rosy tint, sometimes en- 
tirely white, slightly diaphanous, brittle and pulverizable when perfectly dry, but 


* Triplex Pills. Dr. J. W. Francis, of New York City, employed a combination of purgatives 
which afterwards became very well known as triplex pills. The original formula, obtained through 
Dr. E. R. Squibb, is as follows. Powdered Scammony, Powdered Socotrine Aloes, Blue Mass, of each 
1 troyounce ; Croton Oil, 20 minims ; Oil of Caraway, 14 fluidrachms ; Tincture of Aloes and Myrrh, 
2 fluidrachms ; mix well, and make into 400 pills. The usual aperient or laxative dose is one pil} 
at bedtime, until the natural condition is restored. (Proc. A. P, A., 1872, p. 223.) 
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often flexible from the presence of moisture, for which they have a great affinity. 
Occasionally a parcel will be found consisting of vertical slices, some of which adhere 
together at the base. The odor is very feeble, the taste bitter, nauseous, and acrid. 

The virtues of squill are extracted by water, alcohol, and vinegar. It was analyzed by 
Vogel, by M. J. H. Marais, by Lebourdais, by 'Tilloy, by;Merck, and lastly by Schmiede- 
berg (Zeit. Physiol. Chem., 111, 112), whose results, though varying considerably, 
give us the following information. ‘The bitter principle not yet prepared in a state 
of purity is sciditim. Merck, however, obtains three compounds of this class: scildi- 
pikrin, scillitoxin, and scillin. Jarmersted (Arch. Hxper. Path., 11, 22) obtained 
a glucoside which he called scil/ain, but which seems to be identical with scillitoxin. 
Schmiedeberg (loc. cit.) found a peculiar carbohydrate or mucilage, which he calls 
sinistrin, C,H,,0,, which is not affected by saliva or diastase, but is changed by 
dilute sulphuric acid into a mixture of levulose and optically inactive sugar, both 
fermentable. The bulbs of Scilla maritima also yield a slightly colored liquid oil of 
unpleasant odor when distilled in a current of steam. (Husemann’s Pflanzenstoffe, 
2d ed., p. 406.) Hxamined by the microscope, the bulb is seen to be pervaded by 
innumerable minute acicular crystals, consisting of inorganic salts, chiefly, accord- 
ing to M. Marais, carbonate of calcium, with a little chloride of calcium. (Jbid.) 
Water distilled from it had neither taste nor smell, and was drunk by Vogel to the 
amount of six ounces without effect. 

When kept in a dry place, squill retains its virtues for a long time ; but if exposed 
to moisture it soon becomes mouldy. . 

Medical Properties and Uses, Squill is expectorant, diuretic, and in large doses 
emetic and purgative. In overdoses it has been known to occasion hypercatharsis, 
strangury, bloody urine, and fatal inflammation of the stomach and bowels. The 
Greek physicians employed it as a medicine; and it has retained to the present 
period a deserved popularity. As an expectorant, it is used both in cases of deficient 
and of superabundant secretion from the bronchial mucous membrane ; in the former 
case usually combined with tartar emetic or ipecacuanha, in the latter frequently 
with the stimulant expectorants. In both instances it operates by stimulating the 
vessels of the lungs; and it should not be used when there is a high grade of in- 
flammation, with arrested secretion. In dropsical diseases it is much employed, es- 
pecially in connection with digitalis. A remarkable case of greatly enlarged spleen, 
which was entirely removed in three weeks under the use of fifteen drops of tincture 
of squill, five times a day, is recorded by Dr. Hennigké. (Ann. de Thérap., 1867, 
p- 91.) On account of its great uncertainty and occasional harshness, it is very 
seldom prescribed as an emetic, except in infantile croup or catarrh, in which it is 
usually given in the form of syrup. When given in substance it is most con 
veniently administered in the form of pill. The dose, as a diuretic or expectorant, 
is one or two grains (0:065-0-13 Gm.) repeated two or three times a day, and gradu- 
ally increased till it produces slight nausea or evinces its action upon the kidneys 
or lungs. From six to twelve grains (0:'4—-0°8 Gm.) will generally vomit. The 
vinegar and syrup of squill are officinal, and are much used. An acetic extract has 
been prepared by Mr. F. D. Niblett, by digesting a pound of squill with three fluid- 
ounces of acetic acid and a pint of distilled water, with a gentle heat, for forty-eight 
hours, then expressing, and, without filtration, evaporating to a proper consistence. 
One grain is equal to about three of the powder. (P. J. 7'r., xii. 133.) 

Of. Prep. Acetum Scille; Extractum Scillee Fluidum, U. S.; Pilula Ipecac- 
uanhe cum Scilla, Br.; Pilulee Scillee Compositee; Syrupus Scillee Composite, U. S.; 


Tinctura Scillee. 
| SCOPARIUS. U.S. Broom. 
(SCQ-PA'RI-US. ) 

“The tops of Sarothamnus Scoparius. Koch. (Wat. Ord. Leguminose, Papili- 
onacex.)” U.S. “The fresh and dried tops of Sarothamnus Scoparius. Wimmer. 
From indigenous plants.” Br. : ! 

Scoparii Cacumina, Br.; Broom-Tops; Herba Scoparii; Genét a balais, Fr.; Gemeine Besen- 
ginster, Besenginster, Pfriemenkraut, G.; Scoparia, /t.; Retama, Sp. 

Gen. Cytisus, Linn. The two superior calyx tecth connate or free, the three 
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inferior connate into a lip. Stamens all coalescent into a closed tube. Leaves one- 
to three-foliate. Fruit unarmed or spinescent. Seeds strophiolate. 

Sarothamnus is a section of this genus, which does not seem to be entitled to 
the rank of a genus. It is distinguished by its short, broad, divaricate, denticulate 
calyx lip, its broad petals, and especially by its elongated, strongly incurved or circi- 
nate style. The last character is of course the most important, but, as there is a 
regular gradation of species between the typical long-styled C. Scoparius and the 
shortest-styled Cytisus, the character does not warrant the formation of a genus. 

Sarothamnus Scoparius. Koch.— Cytisus Scoparius. De Cand. Prodrom. ii. 154; 
B. & T. 70.—Spartium Scoparium. Willd. Sp. Plant. iii. 933. This is a com- 
mon Kuropean shrub, cultivated in our gardens, from three to eight feet high, with 
numerous straight, pentangular, bright green, very flexible branches, and small, ob- 
long, downy leaves, usually ternate, but on the upper part of the plant sometimes 
simple. The flowers are numerous, papilionaceous, large, showy, of a golden yellow 
color, and solitary upon short axillary peduncles. The seeds are contained in a com- 
pressed legume, which is hairy at the sutures. 

The whole plant has a bitter nauseous taste, and, when bruised, a strong peculiar 
odor. The tops of the branches are the officinal portion. They are “in thin, flexi- 
ble twigs, pentangular, winged, nearly smooth, tough, usually free from leaves; of a 
peculiar odor when bruised; disagreeably bitter.” U.S. The seeds are said to be 
used sometimes, and to be as active as the tops. Water and alcohol extract their 
active properties. According to Cadet de Gassicourt, the flowers contain volatile 
oil, fatty matter, wax, chlorophyll, yellow coloring matter, tannin, a sweet substance, 
mucilage, albumen, and lignin. Dr. Stenhouse has separated from them two prin- 
ciples, one of which, called scoparin, C,,H,,0,,, he believes to be the diuretic prin- 
ciple, and the other, an alkaloid, sparteine, C,,H,,N,, to be narcotic. The former 
is in stellate crystals, easily dissolved by boiling water and alcohol, and is obtained 
by purifying a yellow gelatinous substance deposited upon the evaporation of the 
decoction. It may be given in the dose of four or five grains. The latter was ob- 
tained by distillation from the mother-waters of the scoparin. It is a colorless liquid, 
having a peculiar bitter taste, and all the properties of a volatile alkaloid. It is 
colorless, but becomes brown by exposure to light; it has at first an odor of aniline, 
but this is altered by rectification. It readily neutralizes acids and forms crystalliza- 
ble salts, which are extremely bitter. (See P. J. Tr., June 28, 1879.) It appears 
to have narcotic properties. 

Medical Properties and Uses, Broom is diuretic and cathartic, and in large 
doses emetic, and has been employed with great advantage in dropsical complaints, 
for which it was recommended by Meade, Cullen, and others. Cullen prescribed it 
in the form of decoction, made by boiling half an ounce of the fresh tops in a pint 
of water down to half a pint, of which he gave a fluidounce (30 C.c.) every hour 
till it operated by stool or urine. It is a domestic remedy in Great Britain, but is 
seldom used in this country. The seeds may be given in powder, in the dose of ten 
or fifteen grains (U-65-1 Gm.). 

Of. Prep. Decoctum Scoparii, Br.; Succus Scoparii, Br. 


SCUTELLARIA. U.S. Scutellaria. [Sculleap.] 
(SCU-TEL-LA’RI-A.) 

‘“Scutellaria lateriflora. Linneé. (Nat. Ord. Labiate.)” U.S. 

Hoodwort, Madweed; Scutellaire, /r.; Helmkraut, G. 

Gen. Ch. Calyx bilabiate ; lips entire ; mouth closed by a helmet-sheped lid after 
the corolla falls. Corolla bilabiate, upper lip vaulted, lower dilated, convex ; tube 
of the corolla bent. 

Several species of Scutellaria have attracted attention. Sceutellaria galericulata, 
or common Luropean sculleap, which also grows wild in this country, has a feeble, 
somewhat alliaceous odor, and a bitterish taste. It has been employed in intermit- 
tents, and externally in old ulcers. Another indigenous species, the S. integrifolia, 
of which S. hyssopifolia, Linn., is considered by some as a variety, is intensely 
bitter, and might probably be found useful as a tonic. 
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Scutellaria lateriflora. Willd. Sp. Plant. iii. 172; Gray, Manual of the Bot. of 
North. U. S., p. 315. This is an indigenous perennial herb, with a stem erect, much 
branched, quadrangular, smooth, and one or two feet high. The leaves are ovate, 
acute, dentate, subcordate upon the stem, opposite, and supported upon long petioles. 
The flowers are small, of a pale blue color, and disposed in long, lateral, leafy ra- 
cemes. The tube of the corolla is elongated, the upper lip concave and entire, the 
lower three-lobed. The plant grows in moist places by the sides of ditches and 
ponds in all parts of the Union. 

The dried tops are officinally described “as about twenty inches (50 cm.) long, 
smooth ; stem quadrangular, branched ; leaves opposite, petiolate, about two inches 
(5 cm.) long, ovate-lanceolate or ovate-oblong, serrate ; flowers in axillary, one-sided 
racemes, with a pale blue corolla and a two-lipped calyx, closed in fruit, the upper 
lip helmet-shaped ; odor slight ; taste bitterish.” U.S. To the senses scullcap does 
not indicate, by any peculiar taste or smell, the possession of medicinal virtues. 
It is even destitute of the aromatic properties which are found in many of the 
labiate plants. When taken internally, it produces no very obvious effects, and 
probably is of no remedial value, although at one time it was esteemed as a remedy 
in hydrophobia. It is also used by some practitioners as a nervine in neuralgic and 
convulsive affections, chorea, delirium tremens, and nervous exhaustion from fatigue 
or over-excitement. (A.J. P., xxiii. 370; VV. J. Med. Rep., v.13; Med. and Surg. 
fep., March 19, 1870.) 

The so-called scutellarine is not a pure proximate principle. It is prepared by 
mixing a concentrated tincture with water, precipitating by alum, and then washing 
and drying, and given in doses varying from one to three or four grains (0:065-— 
0:20 or 0:26 Gm.). The fluid extract is used in the dose of one to two fluidrachms 
(3°75-7'5 C.c.). 

Off. Prep. Extractum Scutellarize Fluidum, U.S. 


SENEGA. U.S. Senega. 
(SEN/E-GA.) 


“The root of Polygala Senega. Linné. (Jat. Ord. Polygalacez.)” U.S. “The 
dried root of Polygala Senega. Linn. From North America.” Br. 


Senege Radix, Br.; Senega Root, Senega Snakeroot; Polygale de Virginie, Fr.; Klapper- 
Schlangenwurzel, Senegawurzel, G.; Poligala Virginiana, Jt. 


Gen. Ch. Calyx five-leaved, with two leaflets wing-shaped and colored. Legume 
obcordate, two-celled. Willd. 

Besides P. Senega, two other species have attracted some attention in Hurope— 
P. amara and P. vulgaris—as remedies in chronic pectoral affections; but, as they 
are not natives of this country, and are never used by practitioners here, they do 
not merit particular notice. 

Polygala-Senega. Willd. Sp. Plant. iii. 894; Bigelow, Am. Med. Bot. ii. 97; 
Barton, Med. Bot. ii. 111; B.& 7.29. This unostentatious plant has a perennial 
branching root, from which several erect, simple, smooth, round, leafy stems annually 
rise, from nine inches to a foot in height. The stems are occasionally tinged with 
red or purple below, but are green near the top. The leaves are alternate or scat- 
tered, lanceolate, pointed, smooth, bright green on the upper surface, paler beneath, 
and sessile or supported on very short footstalks. The flowers are small and white, 
and form a close spike at the summit of the stem. The calyx is their most con- 
spicuous part. It consists of five leaflets, two of which are wing-shaped, white, 
and larger than the others. The corolla is small and closed. The capsules are 
small, much compressed, obcordate, two-valved and two-celled, with two oblong- 
ovate, blackish seeds, pointed at one end. 

The Polygala senega grows in almost all parts of the United States east of the 
Rocky Mountains. It is collected for market in Kentucky and the States west and 
southwest of it; and also in Wisconsin and the Northwestern States. It formerly 
was much more abundant to the eastward, and as there it has been almost extermi- 
nated, so in the west the process is going on. It exists in two varieties : the typical 


P. Senega and the variety latifolia, which is distinguished by its height (10 to 20 
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inches) and its very large, ovate or ovate-lanceolate leaves, which taper towards 


each end, and attain a length of four inches. The root of commerce seems to be 
obtained from both varie- 


ties. It is brought into 
market in bales weighing 
from fifty to four hundred 
pounds. | 
Properties. As the root 
occurs in the shops,* it is 
of various sizes, from that 
of a straw to that of the 
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the young roots, and brown- 
ish gray in the old. In the 
= smaller branches the color 
Senega, transverse section, magnified. is a lighter y ellow. The 

bark is thick, hard, and 

resinous, and whitish in its interior ; it contains the active principles of the root. The 
central portion is ligneous, white, and quite inert, and should be rejected in the prep- 
aration of the powder. The color of this is gray. On microscopic examination the 
bark is seen to be composed of—lIst, an outer layer, composed of a series of tubular 
cells; 2d, a middle layer of thin-walled, parenchymatous cells; 3d, an inner layer 
containing bast-cells. The keel is produced by the excessive development of this last 
layer of bark upon one side. There is no medulla. The odor of senega is peculiar, 
strong in the fresh root, but faint in the dried. The taste is at first sweetish and 
mucilaginous, but after chewing becomes somewhat pungent and acrid, leaving a 
peculiar irritating sensation in the fauces. These properties, as well as the medical 
virtues of the root, are extracted by boiling water and by alcohol. Diluted alcohol 
is an excellent solvent. The root was analyzed by Gehlen, Peschier of Geneva, 
Feneulle of Cambray, Dulon d’Astafort, Folchi, and Trommsdorff, and subsequently 
by M. Quevenne. The senegin of Gehlen, probably the same as the polygalic acid 
of Quevenne, seems to be the active principle of the root. Quevenne also found 
another principle, which he named virginere acid, but the existence of which is 
doubtful. The virtues of senega appear to reside chiefly, if not exclusively, in the 
acrid principle called senegin or polygalic acid, which seems to be closely analo- 
gous to saponin. Quevenne obtained it pure by the following process. Powdered 


* The senega which is described above is the officinal drug, and is often known in commerce as 
Southern Senega. Northern Senega, false or large Senega of the trade, is much larger, sometimes 
lighter in color. The knot at the top of the root is often three inches in diameter, and the root 
itself ten inches long and a half-inch in diameter. It is more fleshy and much less contorted than 
the Southern Senega. In many of the roots the keel line is rudimental or altogether absent. Prof. 
Maisch believes that it is probably yielded by the Polygala Boykinii, Nuttall. This is not, how- 
ever, a Northern species, and Messrs. J. U. and C. G. Lloyd seem to have proved that the large 
senega is gathered chiefly, if not solely, in Wisconsin. A fresh plant obtained by the Messrs. Lloyd 
direct from first dealers proved to be a variety of P. Senega, intermediate between the typical form 
and latifolia. This large senega is, therefore, in all probability the genuine drug, owing its physi- 
est caso to an exuberance born of a favoring climate and extremely fertile soil. (A. J. Py 
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senega is exhausted by alcohol of 33°, and so much of the alcohol is distilled off as 
to bring the resulting tincture to the consistence of syrup. ‘The residue is treated 
with ether in order to remove the fatty matter. The liquid upon standing deposits 
a precipitate, which is separated by filtration and is then mixed with water. To the 
turbid solution thus formed alcohol is added, which facilitates the production of a 
white precipitate, consisting chiefly of polygalic acid. The liquid is allowed to stand 
for several days, that the precipitate may be fully formed. The supernatant liquid 
being decanted, the precipitate is drained upon a filter, and, being removed while 
yet moist, is dissolved by the aid of heat in alcohol of 36°. The solution is boiled 
with purified animal charcoal, and filtered while hot. Upon cooling, it deposits the 
principle in question in a state of purity. Thus obtained, polygalic acid is a white 
powder, inodorous, and of a taste at first slight, but soon becoming pungent and 
acrid, and producing a very painful sensation in the throat. It is fixed, unalterable 
in the air, inflammable, soluble in water slowly when cold and rapidly with the aid 
of heat, soluble in all proportions in boiling absolute alcohol, which deposits most of 
it on cooling, quite insoluble in ether and in the fixed and volatile oils, and possessed 
of the properties of reddening litmus and neutralizing the alkalies. M. Quevenne 
found it, when given to dogs, to occasion vomiting, and much embarrassment in 
respiration, and in large quantities to destroy life. Dissection exhibited evidences 
of inflammation of the lungs; and frothy mucus was found in the stomach, cesopha- 
gus, and superior portion of the trachea, showing the tendency of this substance to 
increase the mucous secretion, and explaining in part the beneficial influence of 
senega in croup. (Journ. de Pharm., xxii. 449, and xxiii. 227.) M. Bolley confirms 
the opinion of Quevenne as to the strong analogy between polygalic acid or senegin 
and saponin, if not their absolute identity, and considers them both as glucosides, 
resolvable by hydrochloric acid into glucose and a peculiar substance called sapo- 
genin. Rochleder (Chem. Centralbl., 1867, p. 925) confirms this view of their iden- 
tity, and gives the formula C,,H,,O,, to the compound. According to the researches 
of Trommsdorff and Schneider, senegin is contained solely in the bark, the woody tis- 
sues being inert. 

From the experiments of M. Quevenne, it also appears that senega yields its 
virtues to water, cold or hot, and to boiling alcohol, and that the extracts obtained 
by means of these liquids have the sensible properties of the root. But, under the 
influence of heat, a portion of the acrid principle unites with the coloring matter and 
coagulated albumen, and thus becomes insoluble in water; and the decoction, there- 
fore, is not so strong as the infusion, if time is allowed, in the formation of the latter, 
for the full action of the menstruum. In forming an aqueous extract, the infusion 
should be prepared by percolation ; as it is thus most concentrated, and consequently 
requires less heat in its evaporation. In preparing the infusion, the temperature of 
the water, according to M. Quevenne, should not exceed 104° F. | 

The roots of Panax quinquefolium, or ginseng, were at one period frequently 
mixed with the senega, but are easily distinguishable by their shape and taste. 
Other roots, supposed to be those of Gillenta trifoliata and Asclepias vincetoxicum, 
L. (P. J. Tr., ix. 411), have been observed in parcels of senega: they are readily 
distinguished from the genuine root by their different physical characteristics. 

Medical Properties and Uses. Senega is astimulating expectorant and diuretic, 
and in large doses emetic and cathartic. It appears, indeed, to excite more or less all 
the secretions, proving occasionally diaphoretic and emmenagogue, and increasing 
the flow of saliva. Its action, however, is especially directed to the lungs; and its 
expectorant virtues are those for which it is chiefly employed. It was introduced 
into practice about a century ago by Dr. Tennant, of Virginia, who recommended it 
as a cure for the bite of the rattlesnake, and in various pectoral complaints. As an 
expectorant it is employed in cases not attended with acute inflammatory action, or 
in which the inflammation has been in great measure subdued. It is peculiarly 
useful in chronic catarrhal affections, the secondary stages of croup, and in peripneu- 
monia notha. By Dr. Archer, of Maryland, it was recommended in the early stages 
of croup ; but it is now seldom given, unless in combination with squill and an anti- 
monial, as in the Syrupus Scille Compositus. Employed so as to purge and vomit, 
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it has proved useful in rheumatism; and some cases of dropsy are said to have 
been cured by it. It has also been recommended in amenorrheea. 

The dose of powdered senega is from ten to twenty grains (0°65-1:3 Gm.) ; but 
the medicine is never used in substance. The dose of the syrup is one or two 
fluidrachms (3°75-7:5 C.c.), of the abstract, from one to three grains (0-065—-0-20 
Gm.). Polygalic acid may be employed in the dose of from the fourth of a grain 
to a grain (0:016—0-065 Gm.), and may be administered either in pill or in powder, 
or dissolved in hot water, with the addition, in any of its forms, of gum and sugar 
to obtund its acrimony. A formula for its preparation was published by Professor 
Procter. (A. J. P., 1860, p. 150.) 

Off. Prep. Abstractum Senege, U. S.; Extractum Senege Fluidum, U. S.; In-. 
fusum Senegx, Br.; Syrupus Scillaze Compositus, U. S.; Syrupus Senege, UV. S.; 
Tinctura Senegee, Br. : 

SENNA. U.S. Senna. 
(SENNA) 


“The leaflets of Cassia acutifolia, Delile (Alexandria Senna), and of Cassia 
elongata, Lémaire-Lisancourt (India Senna). (Nat. Ord. Leguminose, Czesal- 
pinier.)” U.S. Senna ALEXANDRINA. Alexandrian Senna, Br. “The leaflets 
of Cassia lanceolata, Lamarck ; and Cassia obovata, Colladon. Imported from Alex- 
andria; carefully freed from the flower pods and leafstalks of the same, and from 
the flowers and fruit of Solenostemma Argel, Hayne.” Br. Senna Inpica. Tin- 
nivelly Senna. ‘The leaflets of Cassia elongata, Lemaire. From plants culti- 
vated in Southern India.” Br. 

Folia Sennx; Feuilles de Séné, Séné, F7.; Sennesblatter, G.; Senna, Jt., Port.; Sen, Sp. 

Cassia. See Cassia Fistula. 

The plants which yield senna belong to the genus Cassia, of which several species 
contribute to furnish the drug. These were confounded together by Linnzeus in a 
single species, which he named Cassia Senna. Since his time the subject has been 
more thoroughly investigated, especially by Delile, who accompanied the French ex- 
pedition to Egypt, and had an opportunity of examining the plant in its native 
country. Besides the officinal species, it is probable that C. lanceolata of Forskhal, 
and C. dithiopica of Guibourt, contribute towards commercial senna. 

1. Cassia acutifolia. Delile, Flore d Egypte, \xxv. tab. 27, f.1.—C. senna f. Linn.. 
— ©. lanceolata. De Candolle. Carson, Lust. of Med. Bot. i. 34, pl. 27.—C. lenitiva. 
Bisch.— Senna acutifolia. Batka. This is described as a small undershrub, two 
or three feet high, with a straight, woody, branching, whitish stem; but, according 
to Landerer, the senna plant attains the height of eight or ten feet in the African 
deserts. The leaves are alternate and pinnate, with glandless footstalks, and two 
small narrow pointed stipules at the base. The leaflets, of which from four to six 
pairs belong to each leaf, are almost sessile, oval-lanceolate, acute, oblique at their 
base, nerved, from half an inch to an inch long, and of a yellowish green color. 
The flowers are yellow, and in axillary spikes. The fruit is a flat, elliptical, obtuse, 
membranous, smooth, grayish brown, bivalvular legume, about an inch long, and 
half an inch broad, scarcely if at all curved, and divided into six or seven cells, each 
containing a hard, heart-shaped, ash-colored seed. CC. acutifolia grows wild in great 
abundance in Upper Egypt, Nubia, Sennaar, and other parts of Africa. This spe- 
cies furnishes the greater part of the variety known in commerce by the name of 
Alexandria senna. 

Cassia elongata. Lemaire. Journ. de Pharm. vii. 345; Fée, Journ. de Chim. 
Méd. vi. 232; Carson, [llust. of Med. Bot. i. 36, pl. 29.—C. angustifolia. Vahl. 
This name was conferred by M. Lemaire upon the plant from which the India 
senna of commerce is derived. The botanical description was completed by M. 
Fée from dried specimens of the leaves and fruit found by him in unassorted par- 
cels of this variety of senna. Dr. Wallich afterwards succeeded in raising the 
plant from seeds found in a parcel of senna taken to Calcutta from Arabia; and it 
has been described by Dr. Royle, Wight & Arnott, and Dr. Lindley. As usually 
grown, it is annual; but with care it may be made to live through the year, and 
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then assumes the character of an undershrub. It has an erect, smooth stem, and 
pinnate leaves, with from four to eight pairs of leaflets. These are nearly sessile, 
lanceolate, obscurely mucronate, oblique at the base, smooth above and somewhat 
downy beneath, with the veins turned inwards so as to form a wavy line immedi- 
ately within the edge of the leaflet. The most striking character of the leaflet is 
its length, which varies from an inch to twenty lines. The petioles are without 
glands; the stipules minute, spreading, and semi-hastate. The flowers are bright 
yellow, and arranged in axillary and terminal racemes, rather longer than the leaves. 
The legume is oblong, membranous, tapering abruptly at the base, rounded at the 
apex, and an inch and a half long by somewhat more than half an inch broad. 
This plant is a native of the southern parts of Arabia. It has been said also to 
grow in the interior of India, and is cultivated at Tinnevelly for medical use. 

Cassia obovata. Colladon, Monographie des Casses. The stem of this species 
is rather shorter than that of C. acutifolia, rising to the height of only a foot and a 
half. The leaves have from five to seven pairs of leaflets, which are obovate, very 
obtuse, sometimes mucronate. The flowers are in axillary spikes, of which the 
peduncles are longer than the leaves of the plant. The legumes are very much 
compressed, curved almost into the kidney form, of a greenish brown color, and 
covered with a very short down, which is perceptible only by the aid of a magni- 
fying glass. They contain from eight to ten seeds. This species grows wild in 
Syria, Egypt, and Senegambia, and is said to have been cultivated successfully in 
Italy, Spain, and the West Indies. It grows wild abundantly in some parts of 
Jamaica. (P. J. Tr., Sept. 1867, p. 143.) It is said to be no longer gathered for 
senna, although its leaflets and pods can frequently be met with in Alexandrian 
senna. 

C. lanceolata of Forskhal, found by that author growing in the deserts of Arabia, 
is admitted by Lindley and others as a distinct species. Some difference, however, 
of opinion exists upon this point. De Candolle considered it a variety of the C. 
acutifolia of Delile, from which it differs chiefly in having leaflets with glandular 
petioles ; and, as Forskhal’s description preceded that of Delile, he designated the 
species by the name of C. lanceolata. Forskhal’s plant has been supposed by some 
to be the source of the India or Mocha senna; but the leaflets in this variety are 
much longer than those of C. danceoluta, from which the plant differs also in having 
no gland on the petiole. Niebuhr informs us that he found the Alexandria senna 
growing in the Arabian territory of Abuarish, whence it is taken by the Arabs to 
Mecea and Jedda. This is probably the C lanceolata of Forskhal. It is highly 
probable that this species is the source of a variety of senna which has been brought 
to this market under the name of Mecca senna. 

Cassia Aithiopica of Guibourt (C. ovata of Merat), formerly confounded with 
C. acutifolia, is considered by Dr. Lindley a distinct species. It grows in Nubia, 
Fezzan to the south of Tripoli, and probably, according to Guibourt, throughout 
Ethiopia. It is from this plant that the Zripoli senna of commerce is derived. 

Several varieties of this valuable drug are known in commerce. Of these, four 
have been received in America,—the Alexandria, the Tripoli, the India, and the 
Mecca senna,—but only two are recognized by the Pharmacopeeia. 

1. ALEXANDRIA SENNA. Though the name of this variety is derived from the 
Egyptian port at which it is shipped, it is in fact gathered very far in the interior. 
The Alexandria senna does not consist exclusively of the product of one species of 
Cassia. The history of its preparation is not destitute of interest. The senna plants 
of Upper Egypt yield two crops annually, one in spring and the other in autumn. 
They are gathered chiefly in the country beyond Syene. The natives cut the plants, 
and, having dried them in the sun, strip off the leaves and pods, which they pack 
in bales, and send to Boulak, in the vicinity of Cairo, the great entrepdt for this ar- 
ticle of Egyptian commerce. . This senna from Upper Egypt, consisting chiefly 
though not exclusively of the product of C. acut//olia, was here formerly mixed with 
the leaflets of C. obovata, brought from other parts of Egypt, and even from Syria, 
with the leaves of Cynanchum olexfolium (C. Argel of Delile, Solenostemma Ar- 
gel, Hayne), known commonly by the name of argel or arguel, and sometimes with 
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those of Tephrosia Apollinea of De Candolle, a leguminous plant growing in Egypt 
and Nubia. According to M. Royer, the proportions in which the three chief - 
constituents of this mixture were added together were five parts of C. acutifolia, 
three of C. obovata, and two of Cynanchum. Thus prepared, the senna was again 
packed in bales, and transmitted to Alexandria. But at present there is no such 
uniformity in the constitution of Alexandria senna; and, though the three chief 
ingredients may still sometimes be found in it, they are not in the same fixed pro- 
portions; and not unfrequently the Cynanchum leaves are wholly wanting. This 
variety of senna is often called in French pharmaceutic works séné de la palthe, a 
name derived from an impost formerly laid upon it by the Ottoman Porte. | 

A parcel of Alexandria senna, as it was formerly brought to market, consisted of 
the following ingredients :—1, the leaflets of C. acutifolia, characterized by their 
acute form, and their length, almost always less than an inch; 2, the leaflets of C 
obovata, known by their rounded very obtuse summit, which is sometimes furnished 
with a small projecting point, and by their gradual diminution in breadth towards 
their base; 3, the pods, broken leafstalks, flowers, and fine fragments of other parts 
of one or both of these species; 4, the leaves of Cynanchum olezfolium, which are 
distinguishable by their length, almost always more than an inch, their greater thick- | 
ness and firmness, the absence of any visible lateral nerves on their under surface, 
their somewhat lighter color, and the regularity of their base. In this last char- 
acter they strikingly differ from the genuine senna leaflets, which, from whatever 
species derived, are always marked by obliquity at their base, one side being inserted 
in the petiole at a point somewhat lower than the other, and at a different angle. 
Discrimination between this and the other ingredients is of some importance, as the 
Cynanchum must be considered an adulteration. It issaid by the French writers to 
produce hypercatharsis and much irritation of the bowels, but was found by Chris- 
tison and Mayer to occasion griping and protracted nausea, with little purgation. 
The flowers and fruit of the Cynanchum were also often present, the former white 
and in small corymbs, the latter an ovoid follicle rather larger than an orange-seed. 
Besides the above constituents of Alexandria senna, it occasionally contained leaflets 
of genuine senna, much longer than those of the acutifolia or obovata, equalling in 
this respect the Cynanchum, which they also somewhat resembled in form. They 
were distinguishable, however, by their greater thinness, the distinctness of their 
lateral nerves, and the irregularity of their base. The leaflets and fruit of Tephrosia 
Apollinea, which have been an occasional impurity in this variety of senna, may be 
distinguished, the former by their downy surface, their obovate-oblong, emarginate 
shape, their parallel unbranched lateral nerves, and by being usually folded longitu- 
dinally ; the latter, by its dimensions, being from an inch to an inch and a half long, 
and only two lines broad. As now imported, Alexandria senna is often quite free 
from the leaves of Cynanchum, and may have few or none of the leaflets of obovate 
senna. It is probably brought directly to Alexandria from Upper Egypt, without 
having undergone intermixture at Boulak or other intervening place. In Europe, 
this senna is said to have been sometimes adulterated with the leaflets of Collutea 
arborescens, or bladder senna, and the leaves of Coriarta myrtifolia, a plant of 
Southern Europe, said to be astringent and even poisonous. An account of these 
plants is given in Part II. The leaflets of the Coriaria are ovate-lanceolate, grayish 
green with a bluish tint, and are readily known, when not too much broken up, by 
their strongly-marked midrib, and two lateral nerves running from the base nearly 
to the summit. Another addition to Alexandria senna has been detected by M. 
Lacroix, of Macon, in France, in the leaves of the Globularia Turbith ( Globularia 
alypura, Linn.), which seem to have taken the place of the Colutea arborescens, be- 
cause more closely resembling the senna leaflet. The leaves of the Globularia are 
spatulate, much enlarged towards the upper end, rounded at the extremity, but 
always terminating in a short sharp point. Besides, they are brown, thick, firm, 
and hard to the touch ; while those of the Colutea are green, very thin, and soft. 
They have an acrid, very bitter taste, but are without nauseous odor. They are 
asserted to be cathartic, but milder than senna, and capable of being substituted for 
it in twice the dose. (Journ. de Pharm., 4e sér., i. 413.) 
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2. Tripott SenNA. Genuine Tripoli senna consists in general exclusively of the 
leaflets of one species of Cassia, formerly considered as a variety of C. acutifolia, but 
now admitted to be distinct, and named C. Athiopica. The leaflets, however, are 
much broken up ; and it is probably on this account that the variety is usually less 
esteemed than the Alexandrian. The aspect given to it by this state of comminu- 
tion, and by the uniformity of its constitution, enables the eye at once to distinguish 
it from the other varieties of senna. The leaflets, moreover, are shorter, less acute, 
thinner, and more fragile than those of C! acut/folia in Alexandria senna ; and their 
nerves are much less distinct. The general opinion at one time was that it was 
brought from Sennaar and Nubia to Tripoli in caravans ; but itis reasonably asked 
by M. Fée, how could it be afforded at a cheaper price than the Alexandrian, if 
thus brought on the backs of camels a distance of eight hundred leagues through the 
desert? It is probably collected at Fezzan, immediately south of Tripoli. 

3. InpIA SENNA. This variety is in Europe sometimes called Mocha senna, prob- 
ably because obtained originally from that port. It derives its name of India senna 
from the route by which it reaches us. Though produced in Arabia, it is brought 
to this country and Kurope from Calcutta, Bombay, and possibly other ports of Hin- 
dostan. It consists of the leaflets of Cassia elongata, with some of the leafstalks 
and pods intermixed. The eye is at once struck by the great length (about two 
inches) and comparative narrowness of the leaflets, so that the variety may be readily 
distinguished. ‘The pike-like shape of the leaflet has given rise to the French name 
of séné de la pique. Many of the leaflets have a yellowish, dark brown, or blackish 
color, probably from exposure after collection; and the variety has commonly in 
mass a characteristic dull tawny hue. It is generally considered inferior in purgative 
power. Leaflets of a senna resembling the Indian were brought by Dr. Livingstone 
from Southern Africa, where the plant grows abundantly. (P. J. Tr., xvii. 499.) 

A variety of India senna has reached this country, which is the produce of Hin- 
dostan, being cultivated at Tinnevelly, and probably other places in the south of 
the Peninsula. The plant was originally raised from seeds obtained from the Red 
Sea, and is the same as that from which the common India senna is derived. The 
drug is exported from Madras to England, where it is known by the name of T%nne- 
velly senna. It is a fine unmixed variety, consisting of unbroken leaflets, from one 
to two or more inches long, and sometimes half an inch in their greatest breadth, 
thin, flexible, and of a fine green color. Mr. T. B. Groves, however, states as the 
result of his experiments that Tinnevelly senna contains only two-thirds as much 
‘of the active principle as does the Alexandrian. (P. J. Tr., Oct. 1868, p. 202.) 

4, Mrcoa Senna. After the publication of the fifth edition of this Dispensatory, 
a variety of senna was imported under the name of Mecca senna, consisting of the 
leaflets, pods, broken stems, and petioles of a single species of Cassia. The leaflets 
were oblong-lanceolate, on the average longer and narrower than those of C. acuti- 
folia, and shorter than those of C. elongata. The variety in mass had a yellowish or 
tawny hue, more like that of India than that of Alexandria senna. May it not have 
been the product of the C. lanceolata of Forskhal? We might infer so from the 
name, and from the character of the leaflet. Landerer, however, speaks of a valuable 
variety of senna, characterized by the large size of the leaflets, and sold under the 
name of Mecca senna, which he says comes from the interior of Africa. 

Commercial senna is prepared for use by picking out the leaflets, and rejecting the 
leafstalks, the small fragments, and the leaves of other plants. The pods are also 
rejected by some apothecaries ; but they possess considerable cathartic power, though 
said to be milder than the leaves. 

Properties. The odor of senna is faint and sickly ; the taste slightly bitter, sweet- 
ish, and nauseous. Water and diluted alcohol extract its active principles. Pure 
alcohol extracts them but imperfectly. (Bley and Dissel, Pharm. Centralbl., Feb. 
1849, p.126.) The leaves are said to yield about one-third of their weight to boiling 
water. The infusion is of a deep reddish brown color, and has the odor and taste 
of the leaves. When exposed to the air for a short time, it deposits a yellowish 
insoluble precipitate, supposed to result from the union of extractive matter with 
oxygen. The nature of this precipitate, however, is not well understood. Decoction 
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also produces some change in the principles of senna, by which its medicinal virtues 
have been supposed to be impaired; but some experiments of B. Heerlein would 
seem to show that this opinion is incorrect. An extract prepared by boiling down 
an infusion, redissolving the residue, and again boiling down to a solid consistence, 
was found to operate actively in a dose equivalent to a drachm of the leaves. (Pharm. 
Centralbl., 1851, p. 909.) To diluted alcohol it imparts the same reddish brown 
color as to water ; but rectified alcohol and ether, digested upon the powdered leaves, 
become of a deep olive-green. ' 

Lassaigne and Feneulle first isolated a substance to which they gave the name 
of cathartin, but it proved to be a mixture ; Bley and Diesel (Pharm. Centralbl, 
1849, p. 126) isolated a yellow coloring matter, which they called chrysoretin, but 
which Martius identified as chrysophan ; Ludwig (Arch. Pharm. (2), 119, p. 42, 
and 190, p. 69) obtained two bitter principles, sennapicrin and sennacrol, the first 
insoluble, the second soluble in ether; but the active purgative principle was first 
discovered in 1866 by Dragendorff and Kubly ( Vierteljahr. prakt. Pharm., 16, pp. 
96 and 337), who found it to be a glucoside of weak acid character, and named it 
cathartic acid. Mr. Thos. B. Groves, in 1868 (P. J. Tr., 1869, p. 196), unaware 
of Dragendorff and Kubly’s discovery, isolated the same principle, and found for it 
the same reactions. Its formula is given as C,,,H,,N,SO,,, and-by boiling its alco- 
holic solution with acids it yields cathartogenic acid and sugar. It is insoluble in 
water, strong alcohol, and ether, but its saline compounds with the alkalies and earth 
are readily dissolved. Its ammonia salt is precipitated by the salts of silver, tin, 
mercury, copper, and lead; but tannin, the antimonial salts, and the yellow and red 
prussiates have no effect on it. Alkalies with heat decompose it. It is prepared 
by partially precipitating with alcohol a watery infusion of senna, concentrating to 
a syrupy consistence in vacuo, filtering, treating the filtrate with a large proportion 
of absolute alcohol, and repeatedly dissolving in water, and precipitating by alcohol 
the precipitate thus obtained. It is purified by submitting it, dissolved in moder- 
ately strong hydrochloric acid, to dialysis on a diaphragm of parchment paper, 
cathartic acid having strong colloidal properties. Mr. Groves found that cathar- 
tate of ammonium purged moderately in the dose of 3% grains, with considerable 
griping; and that of certain mixed cathartates 73 grains purged violently with much 
eriping and sickness, and continued to act through most of a day. He considers 4 
grains as a fair dose. It should be given in connection with an aromatic and a 
saline cathartic. The cathartate of magnesium is soluble. The salts of this acid 
in watery solution are decomposed and rendered inert by long exposure to heat in 
contact with the air. (Groves, P. J. 7r., Oct. 1868, pp. 200-1.) The same chemists 
found chrysophanic acid in small proportions, the two substances, sennacrol and 
sennapicrin, previously mentioned, and a peculiar non-fermentable saccharine prin- 
ciple, with the formula C,,H,,0,,, which they have named catharto-mannit. (Journ. 
de Pharm., 4e sér., v. 475.) 

Some recent results of experiments on the properties of senna which more par- 
ticularly concern the pharmaceutist, are noted in a paper contained in the Journ. de 
Pharmacie (Janv. 1874, p. 80), and require to be stated here, because they tend 
to fix certain points which are left undetermined in the above statement. An ex- 
tract made by evaporating in the air a watery infusion of senna possesses but par- 
tially the purgative properties of the leaves. If the extract be redissolved in a large 
quantity of water, and the solution be again evaporated, the extract now obtained 
will be quite inert. It follows that a prolonged decoction of senna destroys its 
cathartic powers. The presence of an alkali in the decoction increases the rapidity 
of the destruction. An infusion of senna in lime-water, heated to the boiling point, 
and then deprived of lime by a stream of carbonic acid, becomes inert. An infu- 
sion of senna, made to boil after the addition of caustic potassa, and then neutral- 
ized by an acid, is also inert. The mineral acids destroy the purgative powers of 
senna, but less energetically than the alkalies; the vegetable acids exercise the same 
power but feebly. Concentrated alcohol does not dissolve the active principle, which 
is soluble in cold water. It was Heerlein who first determined the complete want 
of purgative power in the pure alcoholic extract of senna. Nevertheless, this ex- 
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tract possesses, in a high degree, the odor and taste of senna, and, taken internally, 
without purging, imparts a deep yellow color to the urine, which the alkalies change 
to red. The leaves exhausted by alcohol have all their purgative effect, but lose 
the power of affecting the urine so that an alkaline solution shall color it red. These 
facts prove that chrysophanie acid is not the purgative principle of senna. The fact 
that alcohol removes the odor and taste of senna, without affecting its purgative 
action, may sometimes be advantageously applied in cases in which the taste of 
senna is extremely offensive. Mr. L. Siebold, after experimenting with senna leaves 
washed with alcohol, arrived at the following conclusions. 1. Strong spirit does 
not remove any of the active principle (cathartic acid) from senna leaves. 2. The 
therapeutic action of cathartic acid is assisted by one or more of the constituents 
yielded by senna to strong spirit, though the latter produce no purgative effect when 
taken alone. 3. Senna exhausted by alcohol is a reliable and pleasant purgative, 
but somewhat weaker in its action than the unexhausted leaves. 

Incompatibles. Many substances produce precipitates with the infusion of 
senna; but it does not follow that they are all medicinally incompatible ; as they may 
only remove inert ingredients. Cathartic acid is precipitated by infusion of galls 
and solution of subacetate of lead. Acetate of lead and tartarized antimony, which 
disturb the infusion, have no effect upon the solution of this substance. 

Medical Properties and Uses. Senna was first used as a medicine by the Ara- 
bians. It was noticed in their writings as early as the ninth century; and the name 
itself is Arabic. It is a prompt, efficient, and very safe purgative, well calculated 
for fevers and febrile complaints, and other cases in which a decided but not violent 
impression is desired. A disadvantage is that it is apt to produce severe griping. 
This effect, however, may be obviated by combining with the senna some aromatic, 
and some one of the alkaline salts, especially bitartrate of potassium, tartrate of 
potassium, dr sulphate of magnesium. The explanation which attributes the griping 
property to the oxidized extractive, and its prevention by the saline substances 
to their influence in promoting the solubility of that principle, is not satisfactory. 
The purgative effect of senna is considerably increased by combination with bitters ; 
a fact noticed by Cullen, and abundantly confirmed by subsequent experience. The 
decoction of guaiac is said to exert a similar influence. Senna yields one or more 
of its principles to the urine; as, from twenty to thirty minutes after it has been 
taken, this secretion acquires the property of being reddened by ammonia. (Journ. 
de Pharm., Aotit, 1863, p. 161.) Senna taken by nurses is said to purge sucking 
infants, and an infusion injected into the veins operates as a cathartic. The dose 
of senna in powder is from half a drachm to two drachms (1:95-7:83 Gm.); but 
the drug is never prescribed in this form. In the officinal preparations, ‘ Tinnevelly 
senna may be used in place of Alexandria senna.” Br, 

Off. Prep. Confectio Senne ; Extractum Senne Fluidum, U. S.; Infusum Senne, 
Br.; Infusum Sennze Compositum, U. S.; Mistura Sennze Composita, Br.; Pulvis 
Glycyrrhize Compositus, U. S.; Syrupus Sarsaparillae Compositus, U. S.; Syrupus 
Sennxz, U. S.; Tinctura Sennx, Br. 


SERPENTARIA. U.S. Serpentaria. [ Virginia Snakeroot. | 


(SER-PEN-TA/RI-A.) 


‘The rhizome and rootlets of Aristolochia Serpentaria, Linné, and of Aristolo- 
chia reticulata, Nuttall. (Mat. Ord. Aristolochiacez.)” U.S. “ The dried rhizome 
of Aristolochia Serpentaria. Linn.” Br. 

Serpontarie Radix, Br.; Serpentary Root; Couleuvrée de Virginie, Serpentaire de Virginie, 
Fr.; Virginianische Schlangenwurzel, G.; Serpentaria Virginiana, /t., Sp. 

Gen. Ch. Calyx none. Corolla one-petalled, ligulate, ventricose at the base. 
Capsules six-celled, many-seeded, inferior. Willd. 

Many species of Aristolochia have been employed in medicine. The roots of all 
of them are tonic and stimulant; and their supposed possession of emmenagogue 
properties has given origin to the name of the genus. A. Clematitis, A. longa, A. 
rotunda, and A. Pistolochia are still retained in many officinal catalogues of the 
continent of Europe, where they are indigenous. The root of A. Clematitis is very 
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long, cylindrical, as thick as a goose-quill or thicker, variously contorted, beset with 
the remains of the stems and radicles, of a grayish brown color, a strong peculiar 
odor, and an acrid bitter taste; that of A. longa is spindle-shaped, from a few inches 
to a foot in length, of the thickness of the thumb or thicker, fleshy, very brittle, 
grayish externally, brownish yellow within, bitter, and of a strong disagreeable odor 
when fresh; that of A. rotunda is tuberous, roundish, heavy, fleshy, brownish on 
the exterior, grayish yellow internally, and similar to the preceding in odor and 
taste; that of A. Pistolochia consists of numerous slender yellowish or brownish 
fibres, attached to a common head, and possessed of an agreeable aromatic odor, 
with a taste bitter and somewhat acrid. Many species of Aristolochia growing in 
the West Indies, Mexico, and South America have attracted attention for their me- 
dicinal properties; and some, like our own snakeroot, have acquired the reputation 
of antidotes for the bites of serpents. In the Hast Indies, A. Jndica is employed 
for similar purposes with the European and American species; and the Arabians 
are said by Forskhal to use the leaves of A. sempervirens as a counter-poison. We 
have in the United States six species, of which four—A. serpentaria, A. hirsuta, 
A, hastata, and A. reticulata—contribute to furnish the snakeroot of the shops. 
Aristolochia Serpentaria. Willd. Sp. Plant. iv. 159; Bigelow, Am. Med. Bot. 
ili. 82; Barton, Med. Bot. ii. 41; B. & T. 246. This species of Aristolochia is 
an herbaceous plant, with a perennial root, which consists of numerous slender fibres 
proceeding from a short horizontal caudex. Several stems often rise from the same 
root. They are about eight or ten inches in height, slender, round, flexuose, jointed 
at irregular distances, and frequently reddish or purple at the base. The leaves are 
oblong-cordate, acuminate, entire, of a pale yellowish green color, and supported on 
short petioles at the joints of the stem. The flowers proceed from the joints near 
the root, and stand singly on long, slender, round, jointed peduncles, which are 
sometimes furnished with one or two small scales, and bend downwards so as nearly 
to bury the flower in the earth or decayed leaves. There is no calyx. The corolla 
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and curved in the middle, and ter- 
minating in a labiate border with 
lanceolate lips. The anthers— 
six or twelve in number—are ses- 
sile, attached to the under part 
of the stigma, which is roundish, 
divided into six parts, and sup- 
ported by a short fleshy style upon 
an oblong, angular, hairy, inferior 
germ. The fruit is an hexangu- 
lar, six-celled capsule, containing 
several small flat seeds. 

The plant grows in rich shady 
#4 woods, throughout the Middle, 
: ca Southern, and Western States, 
ae . me ~ ot) abounding in the valley of the 
Behe se getcig) §~QOhio, and in the mountainous re- 
gions of our interior. It flowers 
in May and June. The root is col- 
lected in Western Pennsylvania 
as and Virginia, in Ohio, Indiana, 

Serpentaria Rhizome, transverse section. and Kentucky ’ and is brought 
eastward chiefly by the routes of 
Wheeling and Pittsburg. As it reaches Philadelphia, it is usually in bales contain- 
ing about one hundred pounds, and is often mixed with the leaves and stems of the 
plant, and with adhering dirt. 

A. hirsuta. Muhlenberg, Catalogue, p. 81; Bridges, A.J. P. xiv.121. In Muh- 

lenberg’s Catalogue this species was named without being described ; and botanists, sup- 


ky 
2) NS 
eon ey 
TD CE 





PART I. , Serpentaria. 1303 


posing frcm the name that it was identical with A. tomentosa, generally confounded 
the two plants. But they are entirely distinct. A description of A. hirsuta in the 
handwriting of Muhlenberg, and a labelled specimen of the plant, in the possession 
of the Academy of Natural Sciences of this city, have been found to correspond 
with a dried specimen from Virginia. A. tomentosa is a climbing plant, growing in 
Louisiana on the banks of the Mississippi, and ascending to the summit of the 
highest trees. It has a thick, creeping root, entirely different in shape from that 
of the officinal species, though possessed of an analogous odor. A. Adrsuta has a root 
like that of A. Serpentaria, consisting of a knotty caudex, sending out numerous 
slender simple fibres, sometimes six inches in length. From this arise several jointed, 
flexuose, pubescent stems, less than a foot high, with one or two pubescent bracts, 
and several large roundish-cordate leaves, of which the lower are obtuse, the upper 
abruptly acuminate, and all pubescent on both sides and at the margin. From the 
joints near the root originate from one to three solitary peduncles, each bearing 
three or four leafy bracts and one flower. The peduncles, bracts, and corolla are all 
hairy. This species grows in Virginia, and perhaps other parts of the Western and 
Southern States. It probably contributes to the serpentaria of commerce, as its 
leaves have been found in bales of the drug. 

A. hastata. Nuttall, Gen. of N. Am. Plants, p. 200.—A. sagittata. Muhl. Catal. 
This species, if indeed it can be considered a distinct species, differs from A. Serpen- 
taria in having hastate, acute, somewhat cordate leaves, and the lip of the corolla ovate. 
It flourishes on the banks of the Mississippi, in the Carolinas, and elsewhere. Its 
root scarcely differs from that of the officinal plant, and is frequently mixed with it, 
as proved by the presence of the characteristic leaves of A. hastata in the parcels 
brought into market. 

A, reticulata. Nuttall; Bridges, A.J. P. xvi. 118; Carson, Jdlust. of Med. Bot. 
ii. 32, pl. 77. This plant was probably first observed by Mr. Nuttall; as a speci-. 
men labelled ‘ A. reticulata, Red River,” in the handwriting of that botanist, is con- 
tained in the Herbarium of the Academy of Natural Sciences of Philadelphia. 
From a root, similar to that of A. Serpentaria, numerous short, slender, round, 
flexuose, jointed stems arise, usually simple, but sometimes branched near the root. 
The older stems are slightly villous, the young densely pubescent. The leaves, which 
stand on very short villous petioles, are round or oblong-cordate, obtuse, reticulate, 
very prominently veined, and villous on both sides, especially upon the veins. From 
the lower joints of the stem four or five hairy, jointed peduncles proceed, which bear 
small leafy villous bracts at the joints, and several flowers on short pedicels. The 
flowers are small, purplish, and densely pubescent, especially at the base end on the 
germ. The hexangular capsule is deeply sulcate. This species grows in Louisiana, 
Texas, Arkansas, and the Indian Territory west of that State. 

Bales of a variety of serpentaria were some years since brought to Phiiadel- 
phia, which is certainly the product of this species ; as specimens of all parts of the 
plant have been found in the bales, and the roots, which differ somewhat from those 
before known, are homogeneous in character. One of these bales was brought from 
New Orleans, and was said to have come down the Red River, and to have been col- 
lected by the Indians. The chief difference between this and ordinary Virginia 
snakeroot is in the size of the radicles, which are much thicker and less interlaced 
in the new variety. Hach root has usually a considerable portion of one or more 
stems attached to the caudex. The color is yellowish. The odor and taste are 
scarcely if at all distinguishable from those of common serpentaria; and there is no 
doubt that the root is equally effectual as a medicine. From a chemical examination 
by Mr. T. S. Wiegand, it appears to have the same constituents, and to differ only 
in containing a rather larger proportion of gum, extractive, and volatile oil. 

Properties. Virginia snakeroot is officinally described as “about one inch (25 
mm.) long, thin, bent; on the upper side with approximate, short stem-remnants ; 
on the lower side with numerous, thin, branching rootlets about four inches (10 cm.) 
long; dull yellowish brown, internally whitish; the wood-rays of the rhizome 
longest on the lower side; odor aromatic, camphoraceous; taste warm, bitterish, 
and camphoraceous. The rootlets of Aristolochia reticulata are coarser, longer, and 
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less interlaced than those of Aristolochia Serpentaria.” U.S. The color, which in 
the recent root is yellowish, becomes brown by time. That of the powder is grayish. 
Examined microscopically (see cut), the rhizome is seen to have only a moderately 
thick bark, composed chiefly of small-celled liber tissue ; the woody tissue is formed 
of reticulated or punctated vessels and long prosenchymatous cells; the medulla is 
situated to the upper side of the centre, and has its cells large and thin-walled. 
The root yields all its virtues to water and alcohol, producing with the former a yel- 
lowish brown infusion, with the latter a bright greenish tincture, rendered turbid by 
the addition of water. Chevallier found in the root volatile oil, a yellow bitter prin- 
ciple, soluble in water and alcohol, resin, gum, starch, albumen, lignin, and various 
salts. Bucholz obtained from 1000 parts, 5 of a green, fragrant volatile oil, 28°5 
of a yellowish green resin, 17 of extractive matter, 181 of gummy extract, 624 of 
lignin, and 144°5 of water. The active ingredients are probably the volatile oil, 
and the yellow bitter principle of Chevallier, which that chemist considers analogous 
to the bitter principle of quassia; alkaline solution of cupric tartrate shows, more- 
over, the presence of a glucose sugar. The volatile oil passes over with water in dis- 
tillation, rendering the liquid milky, and impregnating it with the odor of the root. 
Dr. Bigelow states that the liquid, on standing, deposits small crystals of camphor. 

The roots of Spigelia Marilandica are sometimes found associated with serpen- 
taria. They may be distinguished by the absence of the bitter taste, and, when the 
stem and foliage are attached, by the peculiar character of these parts. (See Spigelia.) 
We have seen the young roots of Polygala Senega mixed with serpentaria. In- 
dependently of their difference in odor and taste, they may be distinguished by 
being simple, and by a projecting line running from one end to the other of the root. 
Another adulteration has been detected by Mr. P. S. Milleman, of Chicago, who 
found, in a parcel, a large quantity of “ golden seal” (Hydrastis Canadensis). The 
rhizomes, with rootlets attached, were from a quarter of an inch to an inch in length, 
and about one-eighth of an inch in diameter. (A. J. P., 1874, p. 516.) 

Medical Properties and Uses. Serpentaria is a stimulant tonic, acting also asa 
diaphoretie or diuretic, according to the mode of its application. T'oo largely taken, 
it occasions nausea, griping pains in the bowels, sometimes vomiting and dysenteric 
tenesmus. In exanthematous diseases in which the eruption is tardy or has receded, 
and the grade of action is low, it is thought to be useful by promoting the cutaneous 
affection. It has been recommended in intermittent fevers, and may be serviceable 
as an adjunct to quinine. It is sometimes given in dyspepsia. The dose of fluid 
extract is 20 minims to half a fluidrachm (1:25 to 1:9 C.c.). 

Of. Prep. Eixtractum Serpentariz Fluidum, U. S.; Tinctura Cinchonse Com- 
posita; Tinctura Serpentarie. 


SEVUM. U.S. Sue. 
(SE/VUM.) 

“The internal fat of the abdomen of Ovis Aries, Linné (Class, Mammalia; Or- 
der, Ruminantia), purified by melting and straining. Suet should be kept in well- 
closed vessels impervious to fat. It should not be used after it has become rancid.” 
U.S. “The internal Fat of the abdomen of the sheep, Ovis Aries, Linn., purified 
by melting and straining.” Br. 


Sevum Preparatum, Pr.; Prepared Suet: Sebum, P.G.; Sebum Ovillum ; Mutton-Suet; Suiff, 
Graisse de Mouton, /’r.; Hammelstalg, Talg, G.; Grasse duro, Jt.; Sebo, Sp. 


Suet is the fat of the sheep, taken chiefly from about the kidneys. It is pre- 
pared by cutting the fat into pieces, melting it with a moderate heat, and straining 
it through linen or flannel. In order to avoid too great a heat, the crude suet is 
sometimes purified by boiling it in a little water. Mutton suet is of a firmer con- 
sistence, and requires a higher temperature for its fusion, than any other animal fat. 
It is.very white, sometimes brittle, inodorous, of a bland taste, insoluble in water, 
and nearly so in alcohol. Boiling alcohol, however, dissolves it, and deposits it upon 
cooling. It consists, according to Chevreul, of stearin, palmitin, and olein. The 
principles are described under the Fixed Oils (page 493). It is officinally described 
as ‘‘a white, smooth, solid fat, nearly inodorous, gradually becoming rancid on ex- 
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posure to air, having a bland taste, and a neutral reaction. Soluble in 44 parts of 

boiling alcohol, in about 60 parts of ether, and slowly soluble in 2 parts of benzin. 

From its solution in the latter, kept in a stoppered flask, it slowly separates in a 

crystalline form on standing. It melts between 45° and 50° C. (113° and 122° F.) 

and congeals between 37° and 40° C. (98-6° and 104° F.).” U. 8 #3 
Off. Prep. Kmplastrum Cantharidis, Br.; Unguentum Hydrareyri: Une 

Picis Dafa US. ‘ieee barispedior ea cna 


SINAPIS. Br. Mustard. 
(SI-NA’PIS.) 
“The seeds of Sinapis nigra, Linn., and Sinapis alba, Linn.; also the seeds reduced 
to powder, mixed.” Br. 


SINAPIS ALBA. U.S. White Mustard. 
(SI-NA/PIS AL'BA,) 


“The seed of Sinapis alba. Linné.” US. (Brassica alba, Hooker filius et 


Thompson. Nat. Ord. Cruciferze, Siliquosee.) 
Semen Vince ; Yellow Mustard Seed; Moutarde blanche, Fr.; Weisser Senf, G. 


SINAPIS NIGRA. U.S. Black Mustard. 
(SI-NA/PIS NI/GRA.) 


“The seed of Sinapis nigra, Linné, Brassica nigra, Koch. (Nat. Ord. Crucifere, 
Siliquose.)” U.S. 


Semen Sinapis, P.G@.; Moutarde noire (grise), Moutarde, /r.; Senfsamen, Schwarzer Senf, G.; 
Senapa, /t.; Mostaza, Sp. 

Gen. Ch. Calyx spreading. Corolla with straight claws. Glands between the 
shorter stamens and pistil, and between the longer stamens and calyx. Willd. 

Sinapis nigra. Willd. Sp. Plant. iii.555; B. & 7. 22. Common or black mus- 
tard is an annual plant, with a stem three or four feet in height, divided and sub- 
divided into numerous spreading branches. The leaves are petiolate and variously 
shaped. Those near the root are large, rough, lyrate-pinnate, and unequally toothed ; 
those higher on the stem are smooth, and less lobed ; and the uppermost are entire, 
narrow, smooth, and dependent. The flowers are small, yellow, with a colored 
calyx, and stand closely together upon peduncles at the upper part of the branches. 
The pods are smooth, erect, nearly parallel with the branches, quadrangular, furnished 
with a short beak, and occupied by numerous seeds. 

Sinapis alba, B. & T. 23. The white mustard is also annual. It is rather 
smaller than the preceding species. The lower leaves are deeply pinnatifid, the 
upper sublyrate, and all irregularly toothed, rugged, with stiff hairs on both sides 
and pale green. The flowers are in racemes, with yellow petals, and linear, green 
calycine leaflets. The pods are spreading, bristly, rugged, roundish, swelling in 
the position of the seeds, ribbed, and provided with a very long ensiform beak. 

Both plants are natives of Europe and cultivated in our gardens; and S. nigra 
has become naturalized in some parts of this country. Their flowers appear in June. 
The sceds are kept in the shops, both whole and in the state of very fine powder, as 
prepared by the manufacturers for the table. 

The Sinapis (Brassica) juncea, L., is extensively grown in India, and its seeds 
are largely exported to Hurope. The same plant is also cultivated in Southern 
Russia. The mustard flour which the seeds yield is of a very fine yellow, and af- 
fords on distillation the oil of black mustard. 

Black mustard seeds are officinally described as “about one twenty-fifth of an 
inch (1 mm.) in diameter, almost globular, with a circular hilum; testa blackish 
brown, finely pitted, hard; embryo oily, with a curved radicle, and two cotyledons, 
one folded over the other; inodorous when dry, but when moist, of a pungent, 
penetrating, irritating odor; taste pungent and acrid.” White mustard seeds are 
much larger, of a yellowish color, and less pungent taste. Both afford a yellow 
powder, which has a somewhat unctuous appearance, and cakes when compressed. 
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This is commonly called flour of mustard, or simply mustard, and is prepared by 
crushing and pounding the seeds, and then sifting them; the purest flour being 
obtained by a second sifting. Both the black and the wiute seeds are used in its 
preparation. It is often adulterated with wheat flour colored by turmeric, to which 
red pepper is added to render the mixture sufficiently hot. The skin of white mus- 
tard seeds contains a mucilaginous substance, which is extracted by boiling water. 
When bruised or powdered, both kinds impart their active properties wholly to water, 
but in a very slight degree to alcohol. They yield upon pressure a fixed oil, called 
oil of mustard, of a greenish yellow color, little smell, and a mild not unpleasant 
taste; and the portion which remains is even more pungent than the unpressed 
seeds. The fixed oil of mustard consists of the glycerin compounds of stearic, oleic, 
and erucic or brassic acid, ©,,H,,O,, a homologue of oleic acid. Small quantities 
of still another acid, s’napoleic, C,,H,,0,, occur in the fixed oil of both black and 
white mustard, and of behenic acid, C,,H,,O,, in black mustard. The oil-cake, re- 
maining after the expression of the oil, has been sold in England as a substitute for 
flaxseed and other oil-cakes, used as food for cattle, for which the mustard oil-cake 
is altogether unsuitable, on account of its highly irritant properties. 

It has been long known that black mustard seeds yield by distillation with water 
a very pungent volatile oil, containing sulphur. Guibourt conjectured, and Robi- 
quet and Boutron proved, that this oil does not pre-exist in the seeds, but is pro- 
duced by the action of water. Hence the absence or very slight degree of odor in 
the seeds when bruised in a dry state, and their pungency when water is added. 
It seemed reasonable to suppose that the reaction in this case was similar to that 
exercised by water upon bitter almonds (see Amygdala Amara); and this has been 
proved to be the fact by the experiments of Simon, Bussy, Boutron, and Frémy. 
The composition and peculiar decompositions of black mustard oil have already been 
described. (See Olewm Sinapis Volatile.) 

A principle was extracted by Dr. Will from white mustard seed, with the aid of 
alcohol. It has been named sinalbin, and has the formula C,,H,,N.S,O,,. It is 
decomposed, after the analogy of sinigrin (myronate of potassium), into sulphocy- 
anate of acrinyl, C,H,NSO, sulphate of sinapine, O,,H,.NSO,, and sugar, O,H,,O,, an 
albuminoid substance being formed at the same time. “The sulphocyanate of 
acrinyl (C,H,NSO) is a very active principle, oily, insoluble in water, not volatile. 
It may be obtained by causing ether to act on the product of the decomposition of 
sinalbin. Treated by an alkali and then neutralized by an acid, it colors the per- 
chloride of iron red.” (Journ. de Pharm., Avril, 1872, p. 327.) 

Medical Properties and Uses. Mustard seeds swallowed whole operate’as a 
laxative, and have acquired some reputation as a remedy in dyspepsia, and other 
complaints attended with torpid bowels and deficient excitement. The white seeds 
are preferred, and are taken in the dose of a tablespoonful (15-5 Gm.) once or twice 
a day, mixed with molasses, or previously softened and rendered mucilaginous by 
immersion in hot water. They probably act in some measure by mechanically stim- 
ulating the bowels. The powder, commonly called simply mustard, in the quantity 
of one or two teaspoonfuls (7-8 to 3:9 Gm.), is an efficient and prompt stimulant 
emetic, especially valuable in narcotic poisoning. As a condiment mustard acts as a 
stimulant to the gastric mucous membrane, and by virtue of this stimulant action it 
will sometimes relieve obstinate hiccough. But mustard is most valuable as a rube- 
facient. Mixed with water in the form of a cataplasm, and applied to the skin, it 
very soon produces redness with burning pain, which in less than an hour usually 
becomes insupportable. When a speedy impression is not desired, especially when 
the sinapism is applied to the extremities, the powder should be diluted with an 
equal portion of rye meal or wheat flour. Care should be taken not to allow the 
application to continue too long, as vesication with obstinate ulceration, and even 
sphacelus, may result. This caution is particularly necessary when the patient is 
insensible, and the degree of pain can afford no criterion of the sufficiency of the 
action. The volatile oil is powerfully rubefacient, and capable of producing speedy 
vesication, but certainly is less controllable than is the mustard poultice. For ex- 
ternal application as a rubefacient, 30 drops of the oil may be dissolved. in a fluid- 
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ounce of alcohol, or 6 or 8 drops in a fluidrachm of almond or olive oil. (See DLini- 
mentum Sinapis Compositum.) To form a sinapism it has been recommended to 
mix 20 drops of the volatile oil with 3°5 drachms of glycerin and 5 drachms of 
starch. It has been given internally in colic, two drops being incorporated with a 
six-ounce mixture, and half a fluidounce (15 (O.c.) given for a dose. In overdoses 
it is highly poisonous, producing gastro-enteric inflammation, and probably pervert- 
ing the vital processes by pervading the whole system. Its odor is perceptible in 
the blood, and it is said to impart the smell of horseradish to the urine. A spirit 
of mustard may be prepared by macerating, for two hours, 250 parts of powdered 
black mustard with 500 parts of cold water, then adding 120 parts of alcohol of 86 
per cent., and distilling over 120 parts of spirit. 

Off. Prep. of Mustard. Cataplasma Sinapis, Br.; Charta Sinapis, U.S; Oleum 
Sinapis, Br. 

Of. Prep. of Oil of Mustard. Linimentum Sinapis Compositum, U. S., Br. 


SODIUM. Sodium. 
(SO'DI-UM.) 

Sodium, Fr.; Natrium, Natronmetall, G.; Sodio, Jt., Sp. 

Sodium is a peculiar metal, forming the radical of the alkali soda. It was dis- 
covered by Sir H. Davy in 1807, who obtained it in small quantity by decomposing 
the alkali by the agency of galvanic electricity. It was afterwards procured in much 
larger quantities by Gay-Lussac and Thenard, by bringing the alkali in contact with 
iron turnings heated to whiteness. The iron became oxidized, and the metallic 
radical of the soda was liberated. Since the discovery of a mode for obtaining 
aluminium in bars, by Deville, in 1854, the process for procuring sodium, which is 
the decomposing agent, has been very much improved and cheapened. Sodium is 
now obtained on a large scale by igniting an intimate mixture of dry carbonate of 
soda, coal, and chalk. 

Sodium is a soft, malleable, ductile solid, of a silver-white color. It possesses 
the metallic lustre in a high degree, when protected from the action of the air, by 
which it is quickly tarnished and oxidized. Its sp. gr. is 0°97, fusing point 95.6° 
©. (204° F.), atomic weight 23, and symbol Na. Its chemical affinities resemble 
those of potassium, but are less energetic. Like potassium, it has a strong attraction 
for oxygen. When thrown upon cold water it instantly fuses into a globule without 
inflaming, and traverses the surface in different directions with rapidity ; on warm 
water it inflames. In both cases the water is decomposed, hydrogen is liberated, 
and sodium hydrate generated. Like potassium also, if exposed with a bright sur- 
face to the air, it undergoes a slow combustion, which renders it luminous in the 
dark. It combines with oxygen to form the monoxide, Na,O, and a peroxide, Na,O,. 
This latter oxide is always formed when the metal is burned in the open air. 

Sodium is a constituent of a number of important medicinal preparations, and is 
briefly described in this place as an introduction to these compounds. Its monoxide 
only is salifiable, and reacts with water to form the alkali soda, which, united to 
acids, gives rise to a numerous class of compounds, called salts of soda. These are 
characterized by communicating to the blowpipe flame a rich yellow color, and by 
not being precipitable by any reagent, except the metantimoniate of potassium. 
Monoxide of sodium consists of one atom of sodium 23, and one of oxygen 1639. 
This reacts with water to form sodium hydrate (caustic soda), Na,O + H,O== 
(NaOH),. It appears that the salts of sodium, long theoretically presumed to be 
isomorphous with those of lithium, have been proved to be so by a comparison of 
the crystals of the hyposulphites of the two alkalies. (Jowrn. de Pharm., 4e sér., 
iv. 72.) 

The officinal combinations containing sodium are caustic soda, chloride of sodium, 
the solutions of soda and chlorinated soda, the acetate, arseniate, benzoate, bicar- 
bonate, borate, bromide, carbonate, chlorate, hypophosphite, hyposulphite, iodide, 
nitrate, phosphate, pyrophosphate, salicylate, santoninate, sulphate, sulphite, and 
sulphocarbolate of sodium, and the tartrate of potassium and sodium. The de- 
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scription of some of these combinations will immediately follow; and the remainder 
will be noticed under their respective titles. 


SODA. U.S. Soda. 

NaHO; 40. (SO'DA.) NaO, HO; 40. 

“Soda should be kept in well-stopped bottles made of hard glass.” U.S. 

Soda Caustica, Br.; Caustic Soda, Sodium Hydrate; Natrum Causticum, s. Hydricum; Soude 
caustique, fr.; Natron, Aetznatron, G. 

“Take of Solution of Soda two pints. Boil down the solution rapidly, in a silver 
or clean iron vessel, until there remains a fluid of oily consistence, a drop of which 
when removed ona "warmed glass rod solidifies on cooling. Pour the fluid on a clean 
silver or iron plate, or into moulds, and, as soon as it has “solidified, break it in pieces, 
and preserve it in stoppered green- class bottles.” Br. 

The solution of Soda, being a solution of the caustic alkali, yields it on evapora- 
tion in the solid state. Metallic vessels are used in consequence of the chemical 
action of soda on earthen-ware or porcelain, and the product is directed to be kept 
in green glass bottles, because these resist its action better than those of white glass. 
This is usually poured into cylindrical moulds to harden, as is caustic potassa, or 
allowed to solidify in mass, and broken into irregular fragments. 

Soda is made commonly, as the corresponding compound caustic potash is, by the 
decomposition of sodium carbonate in solution by quick-lime.* (See Liquor Sodz.) 
It may also be purified from carbonate, and from lime salts and other impurities, as 
the potassa is purified by treatment with alcohol, which dissolves the alkali, but 
leaves the salts insoluble. (See Sodii Carbonas, page 1321.) 

Chemically pure caustic soda can now be made with commercial success from 
metallic sodium. The sodium is oxidized in water, using small pieces in succession, 
and keeping the temperature from rising too high. Caustic soda so obtained is free 
from chloride and sulphate of sodium, and from alumina, silica, and oxide of iron. 
(A. J. P., xlii. 50.) Klas Lindroth obtains a soda, containing a mere trace of car- 
bonate and chloride, by evaporating the solution of impure soda until it has a sp. gr. 
of 1-375, and allowing it to crystallize at a temperature of 17° F. (A. J. P., xliv. 106.) 

It is officinally described as “a white, hard, opaque solid, generally in form of 
fibrous pieces, or of white cylindrical pencils, deliquescent in moist air, but in dry 
air becoming dry and efflorescent, odorless, having an intensely acrid and caustic 
taste, and a strongly alkaline reaction. Soluble in 1-7 part of water at 15° C. (59° 
F.), and in 0°8 part of boiling water; very soluble in alcohol. When heated nearly 
to a red heat, it melts, forming an oily liquid. At a strong red heat, it is slowly 
volatilized unchanged. Its aqueous solution dropped into solution of tartaric acid, 
so that the latter remains in excess, produces neither a precipitate nor cloudiness. 
An aqueous solution of Soda should be colorless (abs. of organic matter), and, after 
being supersaturated with nitric acid, should not be more than slightly clouded on 
the addition of test-solution of nitrate: of silver (limit of chloride), or of chloride 
of barium (limit of sulphate). Dropped into an acid, it should not produce more 
than a faint effervescence of isolated bubbles (limit of carbonate). If Soda be dis- 
solved in 2 parts of water and the solution dropped into alcohol, not more than a 
slight precipitate should make its appearance (limit of silica or of carbonate). To 
neutralize 2:0 Gm. of Soda should require not less than 45 C.c. of the volumetric 


solution of oxalic acid (corresponding to at least 90 per cent. of metlek hydrate 
of sodium).” U.S. 


_ * For a series of papers upon the manufacture of soda upon a large scale, see Chemical Newe, 
April, 1873, pp. 181, 183; May, 1874, pp. 210, 225, 327; July, 1874, p. 31; Feb. 1875, p. 87; March, 
1875, pp. 103, 184; April, p. 160. 

+ A method of preparing soda directly from common salt, through the agency of lead or its 
oxide, has been proposed in England by Mr. 8. Rowbotham. The chloride of sodium is either fused 
with metallic lead, or mixed with the oxide and water, and allowed to stand till decomposition takes 
place, the whole being kept moist with steam. The salt abandons its chlorine to the lead; and the 
caustic soda resulting from the oxidation of the sodium is extracted by lixiviation. The lead is 
recovered for future use by exposing the chloride to oxygen with heat. (Chem. News, May 24, 1867, 
p- 266.) This plan, it is now stated, first originated with Lord Dundonald in 1794, and was carried 
on on a large scale by Mr. W. Losh, in 1790. 
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As prepared by the British process, caustic soda is in grayish white fragments, 
opaque, brittle, and extremely corrosive. It is deliquescent, very soluble in water, 
soluble in alcohol, and possessed of all the alkaline properties of potassa, from which 
it differs in imparting a yellow color to flame, and in not giving in solution a yellow 
precipitate with platinic chloride or a crystalline precipitate with tartaric acid in 
excess. When heated it melts, and at an intense heat evaporates. Though deli- 
quescent, like potassa, it does not, like that alkali, become permanently liquid, but 
forms a paste, which after a time effloresces. The difference in this respect between 
the two alkalies is owing to the circumstance that, while both are converted into 
carbonates by uniting with the carbonic acid of the air, potassa forms a deliquescent, 
and soda an efflorescent salt. It is apt to contain 20 or 25 per cent. of water and 
impurities originating from the carbonate of sodium used in preparing the solution 
from which it is made; and the presence of these is recognized by the Br. Pharma- 
copeeia, when it states that the aqueous solution, acidulated with nitric acid, gives a 
scanty white precipitate with nitrate of silver and chloride of barium, indicating the 
existence of a chloride and sulphate or carbonate. According to the same authority, 
it leaves scarcely any sediment when dissolved in water, and 40 grains require for 
neutralization about 900 grain-measures of the volumetric solution of oxalic acid. The 
officinal volumetrie assay permits the presence of 10 per cent. of impurities. (See Po- 
tassa.) If the solution be colored brown by sulphuretted hydrogen or hydrosulphate 
of ammonium, the presence of lead may be suspected, derived probably from the glass 
vessels in which it has been kept. It is used externally as a caustic in the same 
manner as potassa, when cast into sticks. It has the advantage of being less deli- 
quescent, and is probably milder.* It may be used also for making the solution 
of soda extemporaneously. (See Liquor Sodz.) 

Off. Prep. Liquor Sodze, U.S. 


SOD CITRO-TARTRAS EFFERVESCENS. Br. Lffervescent 
Citro-tartrate of Soda. 
(SO’DH CI'/TRO-TAR/TRAS EF-FER-VES!CENS.) 

“Take of Bicarbonate of Soda, in powder, seventeen ounces ; Tartaric Acid, in 
powder, eight ounces ; Citric Acid, in powder, siz ounces. Mix the powders thor- 
oughly, place them in a dish or pan of suitable form, heated to between 200° and 
220°, and when the particles of the powder begin to aggregate, stir them assiduously 
until they assume a granular form; then, by means of suitable sieves, separate the 
eranules of suitable and most convenient size, and preserve the preparation in well- 
closed bottles.” Lr. 

The object of this combination is to furnish in a convenient and portable form 
the citrate and tartrate of sodium. As the water has been driven off by heat, no 
reaction takes place until dissolved in water, when the two acids combine with the 
soda of the bicarbonate to produce tartrate and citrate of sodium, and the carbonic 
acid escapes with brisk effervescence. It is in this form that the preparation is in- 
tended to be used. The salts combine laxative with refrigerant properties, which 
adapt them to the febrile state, while the carbonic acid renders them acceptable to 
the stomach, and will often check nausea and vomiting when existing. ‘The dose 
is one or two drachms (3:9-7'8 Gm.), which may be taken in a small wineglassful 
or more of water, and repeated occasionally as required. 


SODA VALERIANAS. Br. Valerianate of Soda. 
(SO'DA VA-LE-RI-A/NAS.) 


Natrum Valerianicum, Valerianas Sodicus (Natricus); Valérianate de Soude, /’r.; Baldrian- 
saures Natron, G. 


* London Paste. The formula used at the London Throat Hospital for preparing this caustic is 
as follows. Take of caustic soda and unslaked lime equal parts. Reduce to a fine powder ina 
warm mortar, and mix intimately. Keep in well-closed bottles, and when required for use take as 
much as is sufficient. It is recommended for destroying enlarged tonsils or the elongated uvula, 
where treatment with the “ guillotine” or scissors is objected to. This preparation resembles the 
Vienna Paste, but is preferable in consequence of its being less liable to spread beyond the limits 
of application. Soda being used instead of potash, and water in place of alcohol, the operation is 
much less painful. (NV. #., Aug. 1578.) 
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“Take of Amylic Alcohol (Fousel Oil) four fluidounces [Imperial measure] ; 
Bichromate of Potash nine ounces [avoirdupois] ; Sulphuric Acid siz fluidounces 
and a half [Imp. meas.]; Solution of Soda a sufficiency ; Distilled. Water half a 
gallon [Imp. meas.]. Dilute the Sulphuric Acid with ten fluidounces of the Water, 
and dissolve the Bichromate of Potash in the remainder of the Water with the aid 
of heat. When both liquids are cold, mix them with the Fousel Oil in a matrass, 
with occasional brisk agitation, until the temperature of the mixture has fallen to 
about 90°. Connect the matrass with a condenser, and distil until about half a 
gallon of liquid has passed over. Saturate the distilled liquid accurately with the 
Solution of Soda, remove any oil which floats on the surface, evaporate till watery 
vapor ceases to escape, and then raise the heat cautiously so as to liquefy the salt. 
When the product has cooled and solidified, break it into pieces, and immediately. 
put it into a stoppered bottle.” Br. 

The Valerianate of Sodium was dismissed from the U. 8. Pharmacopeeia in the 
revision of 1870. The British process consists of two steps: first, the artificial 
formation of valerianic acid, and, secondly, the saturation of this acid with caustic 
soda. By distilling fusel oil with a mixture of sulphuric acid and bichromate of 
potassium, valerianic acid is formed, and passes over with water. The change is 
effected by the oxidizing agency of the chromic acid of the bichromate; for when 
the amyl alcohol of the fusel oil loses two atoms of hydrogen by oxidation, and 
gains one of oxygen, it is converted into valerianic acid. Thus, C,H,,0 + O, = 
C,H,,0,+H,O. (See Potassit Bichromas and Alcohol Amylicum.) The distillate, 
by exact saturation with the solution of caustic soda, is converted into a solution of 
valerianate of sodium, which, by the application of heat until the water is driven _ 
off, and the residual matter is partially liquefied, furnishes, on cooling, the concrete 
salt. The small portion of oil that floats on the surface of the solution is valeria- 
nate of amyl, C,H,,,C,H,0,. 

Properties. Vualerianate of sodium is a deliquescent, very soluble salt, in snow- 
white masses, having the disagreeable odor of valerianic acid, and a taste at first 
styptic, but afterwards sweetish. When heated to 140:5° ©. (285° F-.), it fuses 
without loss of acid, and, upon cooling, concretes into a white solid. The salt, as 
officinally ordered, is in the form produced by fusion. Its formula is NaC,H,O,. It 
is little used medically, having been originally introduced into the Dublin Pharma- 
copoeia in 1850 for the sole purpose of forming, by double decomposition, the vale- 
rianates of iron, quinine, and zine, and retained in the Br. Pharmacopoeia for the 
preparation of the last-mentioned salt. It may, however, be given as a nervous 
stimulant in the dose of from one to five grains (0-065-0:33 Gm.). 

Of. Prep. Ginci Valerianas, Br. 


SODIT ACETAS. U.S. Acetate of Sodium. 
NaC, H; O2 3H. O 3 136. (SO! DI-I A-CE!TAS.) NaO, C4 H3 Os, 6HO; 136. 


“ Acetate of Sodium should be kept in well-stopped bottles.” ZZ S. 

Sode Acetas, Br.; Acetate of Soda, Na0,C4li303+6HO; Natrum Aceticum, P.G.; Acetas 
Sodicus (natricus), Terra Foliata Tartari Crystallisata, Terra Foliata Tartari; Acétate de Soude, 
Fr.; Essigsaures Natron, G.; Acetato di Soda, Jt. 

Acetate of sodium may be easily prepared by adding crystals of carbonate of 
sodium to acetic acid until it is neutralized, filtering, concentrating the solution, and 
crystallizing. It is prepared in the large way in the manufacture of crude pyrolig- 
neous acid, for the purpose of being decomposed, so as to yield the officinal acetic 
acid, by the action of sulphuric acid. The steps of the process by which it is made 
from the crude acid have been given under Acidum Aceticum (page 26). 

Properties, It is officinally described as in “ large, colorless, transparent, mono- 
clinic prisms, efflorescent in dry air, odorless, having a saline, bitter taste, and a 
neutral or faintly alkaline reaction. Soluble in 3 parts of water, and in 30 parts of 
alcohol at 15° C. (59° F.); in 1 part of boiling water and in 2 parts of boiling alco- 
hol. When heated, the salt melts, and on further heating loses all its water (39-7 
per cent.), and falls into a white powder. At a higher temperature this powder 
again melts, and, at red heat, it is decomposed with the evolution of empyreumatic, 
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inflammable vapors, leaving a blackened residue of an alkaline reaction, which im- 
parts to a non-luminous flame an intense yellow color, not appearing more than 
transiently red when observed through a blue glass. On adding sulphuric acid to a 
concentrated solution of the salt, and heating, vapor of acetic acid is evolved. A 
solution of the salt is rendered deep red by ferric chloride, and, on boiling, a red 
precipitate is formed. A two per cent. aqueous solution of the salt, acidulated with 
~acetic acid, should yield no precipitate, or at most only a faint opalescence, on the 
addition of test-solution of nitrate of silver (limit of chloride), or of chloride of 
barium (limit of sulphate). If asolution of the salt, acidulated with nitric acid, is 
evaporated to dryness, the residue should be completely soluble in water (abs. of 
silica), and the solution should remain unaffected by hydrosulphuric acid or sulphide 
of ammonium (abs. of metals), and should yield no precipitate, or at most only a 
trace, on the addition of test-solution of carbonate of sodium (limit of alkaline earths). 
Fragments of the salt added to acetic acid, should produce no effervescence (abs. of: 
carbonate), and, when sprinkled upon colorless concentrated sulphuric acid, should 
not impart to it any color (abs. of organic impurities). If 3-4 Gm. of Acetate of 
Sodium be ignited until gases cease to be evolved, the alkaline residue should require 
for complete neutralization 25 C.c. of the volumetric solution of oxalic acid (corre- 
sponding to 100 per cent. of pure Acetate of Sodium).” U.S. Acetate of sodium, 
when crystallized, consists of one acetic acid radical 59, one atom of sodium 23, and 
3 mols. of water 54 — 136. 

Medical Properties and Uses. Acetate of sodium is diuretic, but is very rarely 
used as a medicine. ‘The dose is from a scruple to two drachms (1:3-7'8 Gm.). It 
is employed principally to yield acetic acid by the action of suiphuric acid. 

In prescribing this salt, the fact, first noticed by M. Violette, should not be for- 
gotten, that a mixture of equal parts of it and nitrate of potassium, if heated, explodes 
with’ great violence. (VV. &2., April, 1873, p. 347.) 

Pharm. Uses. In preparing Ferri Arsenias, Br.; Ferri Phosphas, Br.; Syrupus 
Ferri Phosphatis, Br. 

Off. Prep. Acidum Aceticum Glaciale, Br. 1864. 


SODIT ARSENTAS. U.S. Arseniate of Sodium. 
Na; HAsO. 7H2 O3 311°9. (S0'DI-I AR-SH/NI-XS.)  2NaO, HO, AsO5. 14HO; 311-9. 


“ Arseniate of Sodium should be kept in well-stopped vials.” U.S. 

Sode Arsenias, PBr.; Natrum Arsenicum, Arsenias Natricus (Sodicus); Arseniate of Soda; 
Arséniate de Soude, Fr.; Arsensaures Natron, G. 

“Take of Arsenious Acid ten ounces [avoirdupois]; Nitrate of Soda eight ounces 
and a half [avoird.]; Dried Carbonate of Soda jive ounces and a half [avoird.] ; 
Boiling Distilled Water thirty-five [fluid ounces. [Keduce the dry ingredients sep- 
arately to fine powder, and mix them thoroughly in a porcelain mortar. Put the 
mixture into a large clay crucible, and cover it with the lid. Expose to a full red 
heat, till all effervescence has ceased, and complete fusion has taken place. Pour 
out the fused salt on a clean flagstone, and as soon as it hassolidified, and while it is 
still warm, put it into the boiling Water, stirring diligently. When the salt has 
dissolved. filter the solution through paper, and set it aside to crystallize. Drain the 
crystals, and having dried them rapidly on filtering paper, enclose them in stoppered 
bottles.” Br.* 

This was first made officinal by the Br. Pharmacopesia of 1864, and by the U.S. 
Pharmacopeeia in 1870. In the process, the arsenious acid is converted into arsenic 
acid at the expense of the nitric acid of the nitrate of sodium, and then combines 


* © Take of Arsenious Acid, in fine powder, two troyounces ; Nitrate of Sodium, in fine powder, 
eight hundred and sixteen grains; Dried Carbonate of Sodium, in fine powder, five hundred and 
twenty-eight grains ; Distilled Water, boiling hot, halfa pint. Having mixed the powders thor- 
oughly, put the mixture into a large clay crucible, and .cover it with the lid. Expose it to a full 
red heat until effervescence has ceased, and complete fusion has taken place. Pour the fused salt 
on a porcelain slab, and, as soon as it has solidified, and while it is still warm, put it into the hot 
water, and stir until it is dissolved. Filter the solution, and set it aside to crystallize. Drain the 
erystals, and, having dried them rapidly on filtering paper, keep them in a well-stopped bottle.” 
U.S. 1870. 
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with the soda of both salts, carbonic acid and nitrous fumes being given off. The 
reaction seems to be as follows: 

s,O, + 2NaNO, + Na,CO, -+ H,O = (Na,HAsO,), + N,O, + CO,,. 
According to Mr. Higgins, the gases emitted in this process contain more or less 
arsenic; an inconvenience which may be avoided by first dissolving the arsenious 
acid in a solution of caustic soda, and then adding the nitrate. The calcination 
should be performed in a reverberatory furnace. The gases which escape up the 
chimney are now free from arsenic, and consist only of ammonia and nitrous vapors. 
(Journ. de Pharm., 4e sér., ii. 177.) 

Properties, Arseniate of sodium is in “ colorless, transparent, prismatic crystals, 
slightly efflorescent in dry air, odorless, having a mild, feebly alkaline taste, and a 
faintly alkaline reaction. Soluble in 4 parts of water, and very slightly soluble in 
alcohol at 15° C. (59° F.); very soluble in boiling water, and soluble in 60 parts 
of boiling alcohol. When gently heated, the salt loses 28:8 per cent. of its weight 
(water of crystallization), and, if farther heated to near 148° C. (298:4° E.), it 
loses the remainder of its water (11:5 per cent.). A fragment of the salt imparts 
to a non-luminous flame an intense yellow color, not appearing more than transiently 
red when observed through a blue glass. The aqueous solution of the salt yields a 
white precipitate with test-solutions of chloride of barium, chloride of calcium, or 
sulphate of zine, and a brick-red precipitate with test-solution of nitrate of silver, 
all of which precipitates are soluble in nitric acid. The cold, aqueous solution of 
the salt, acidulated with hydrochloric acid, should not at once produce a yellow pre- 
cipitate or assume a yellow color, on the addition of solution of hydrosulphuric acid 
(abs. of arsenite).” U.S. 

‘A solution of 10 grains of the residue, treated with 53 grain-measures. of the © 
volumetric solution of soda, continues to give a precipitate with the volumetric solu- 
tion of nitrate of silver until 1613 grain-measures of the latter have been added.” 
(Br.) In this test the soda is added in order that, by the decomposition of the nitrate 
of silver, one additional atom of silyer may be furnished, so as, with the two atoms 
given up in exchange for the two atoms of soda of the arseniate of sodium, to make 
up the three atoms necessary for the formation of the arseniate of silver (Ag, AsO,). 
The precipitate is arseniate of silver, and the quantity precipitated should be equiy- 
alent to 6:16 grains of arsenic acid. The aqueous solution of arseniate of sodium 
gives white precipitates with chloride of barium, chloride of calcium, and sulphate 
of zinc (arseniates of barium, calcium, and zinc), and a brick-red precipitate with 
nitrate of silver (arseniate of silver). 

Anhydrous arseniate of sodium has the composition Na,HAsO,; in crystals it 
sometimes contains 12 mols. of water, equal to 53°73 per cent. of its weight. Ac- 
cording to the officinal formula, this salt also crystallizes with 7 mols. of. water, or 
40°39 per cent. If the temperature of a solution of the salt is kept at 30° C C. (86° 
F’.), crystals are deposited which contain 4 mols. of water. J. Lefort examined 10 
different samples of the salt, obtained from as many different sources, and found their 
water of crystallization to vary from 44:05 to 57:45 per cent. (Journ. de Pharm. 
et Chim., 1880, 487; WV. &., Aug. 1880.) 

Tn medical properties this salt agrees with the other preparations of arsenic (see 
Acidum Arsentosum), and may be. “employed for the same purposes. The dose of 
the crystallized salt is stated at from one-twelfth to one-third of a grain (0-:005-0-02 
Gm.); but it is generally prescribed in the form of solution. (See Liquor Sodit 
Arseniatis.) Pearson's arsenical solution is an aqueous solution of arseniate of 
sodium, containing one grain of the salt in a fluidounce, and therefore much weaker 
than the officinal solution. This preparation is considerably used on the continent 
of Kurope in the form of bath, for which it is preferred to arsenious acid or the 
arsenites. M. Guéneau de Mussy recommends it strongly, administered in this 
way, in nodose rheumatism, or rheumatic gout, using it alone in the more acute 
forms of the disease, and combined with carbonate of sodium in the chronic. He 
uses from half a drachm to two or three drachms (1:95 to 7:8 or 11:65 Gm.) of 
the arseniate to each bath, beginning with the smaller quantity, and gradually in- 
creasing. (Ann. de Thérap., 1865, p. 270.) 
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Of. Prep. Ferri Arsenias, Br.; Liquor Sodii Arseniatis, 7% S.; Liquor Sode 


Arseniatis, Br. 


SODIIT BENZOAS. U.S. Benzoate of Sodium. 
NaC; H; O2 H:, O03; 162. (SO’/DI-I BEN’ZQ-AS.) NaO, Cis Hs 03. 2HO; 162, 


‘‘ Benzoate of Sodium should be kept in well-stopped bottles.” UW. S. 

This is a new officinal salt. It has been used of late years on account of its sup- 
posed therapeutical value in phthisis. It is easily made by adding benzoic acid to 
a concentrated hot solution of sodium carbonate or bicarbonate until effervescence 
ceases, and allowing the solution to cool and crystallize. 

Properties. It is officinally described as ‘‘a white, semi-crystalline or amor- 
phous powder, efflorescent on exposure to air, odorless or having a faint odor of 
benzoin, of a sweetly-astringent taste free from bitterness, and having a neutral re- 
action. Soluble in 1:8 parts of water, and in 45 parts of alcohol at 15° C. (59° 
I.) ; in 1-3 parts of boiling water, and in 20 parts of boiling aleohol. When heated, 
the salt melts, emits vapors having the odor of benzoic acid, then chars and finally 
leaves a blackened residue of an alkaline reaction, which imparts to a non-luminous 
flame an intense yellow color, not appearing more than transiently red when ob- 
served through a blue glass. On mixing an aqueous solution of the salt with a 
dilute solution of ferric sulphate, a flesh-colored precipitate is produced. If the ben- 
zoic acid be separated from the salt by precipitating it with diluted nitric acid, and 
thoroughly washed, it should respond to the tests of purity mentioned under Acidum 
Benzoicum.” U.S. 

Medical Properties. This salt has been employed by MM. Socquet and Bon- 
jean, in conjunction with silicate of soda and other substances, as a remedy in gout 
and rheumatism, for the purpose of eliminating uric acid. For the complicated for- 
mula proposed, including colchicum and aconite, see A.J. P.,1857, p.314. Benzoate 
of sodium has also been highly commended in puerperat fever, and in tuberculosis. 
(Brit. Med. Journal, ii. 1879, 498-982.) The dose is set down at from one to two 
drachms (3:9-7-8 Gm.) a day. 


SODIT BICARBONAS. U.S. Bicarbonate of Sodium. 
NaHCO;3;3 84. (SO'DI-I BI-CAR-BO'NAS.) NaO, HO, 2C02; 84. 


Sodee Bicarbonas, Br.; Natrum Bicarbonicum, P.G.; Natrum Carbonicum Acidulum, Bicarbo- 
nas Sodicus; Bicarbonate of Soda, Sodium Hydrocarbonate, Acid Sodium Carbonate; Bicarbonate 
de Soude, Sel digestive de Vichy, /r.; Doppeltkohlensaures Natron, G. 


Two kinds of Bicarbonate of Sodium are still officinal,—one, which is known by the 
title of this article, and which, to comply with the officinal test, must not have more 
than’one per cent. of impurity, and the other, “‘ commercial bicarbonate,” which must 
contain at least 95 per cent. of pure bicarbonate. To obtain a salt which will com- 
ply with the officinal test it will be necessary to purify the commercial salt, and 
the process of the U. 8S. Pharmacopeeia 1870 will be found as serviceable as any to 
accomplish this purpose. It is as follows: “Take of Commercial Bicarbonate of 
Sodium, in powder, sixty-four troyounces ; Distilled Water six pints. Introduce the 
powder into a suitable conical glass percolator, cover it with a piece of wet muslin, 
and pour the Water gradually upon it. When the liquid has ceased to drop, or 
when the washings cease to precipitate a solution of sulphate of magnesium, remove 
the Bicarbonate of Sodium from the percolator, and dry it on bibulous paper, in a 
warm place.” U. S. 1870. ‘Di at 

The preparation of the commercial salt will be described under Sodii Bicarbonas 
Venalis. The purified bicarbonate is officinally described as “a white, opaque pow- 
der, permanent in the air, odorless, having a cooling, mildly saline taste, and a 
slightly alkaline reaction. Soluble in 12 parts of water at 15° C. (59° F.), and 
insoluble in alcohol. It is decomposed by hot water. When heated to about 70° C. 
(158° F.), the salt begins to lose moisture and carbonic acid gas, and, on continued 
heating, loses about 37 per cent. in weight. Ata red heat, the anhydrous residue 
melts; and a fragment of the salt imparts an intense yellow color to a non-luminous 
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flame. The aqueous solution, on being heated, disengages carbonic acid, and finally 
contains carbonate of sodium. A one per cent. solution of the salt, supersaturated 
with nitric acid, should yield at most only a slight opalescence with test-solution of 
nitrate of silver (limit of chloride), or chloride of barium (limit of sulphate). On 
heating a small quantity of the salt with solution of soda, no ammoniacal vapor 
should be given off. If 2 Gm. of the salt be dissolved, with very gentle agitation, 
in 30 C.c. of cold water, and the solution added to a cold solution of 0°3 Gm. of 
mercuric chloride in 6 C.c. of water, only a white cloud, but neither a red precipi- 
tate nor a red color should make its appearance within three minutes (abs. of more 
than about three per cent. of carbonate). ‘To neutralize 4:2 Gm. of Bicarbonate of 
Sodium should require not less than 49°5 C.c. of the volumetric solution of oxalic 
acid (corresponding to at least 99 per cent. of Bicarbonate of Sodium).” J. S. 
“Twenty grains neutralize 16-7 grains of citric acid, or 17°8 grains of tartaric acid. 
Highty-four grains, exposed to a red heat, leave 53 of an alkaline residue, which 
require for neutralization 1000 grain-measures of the volumetric solution of oxalic 
acid.” Br, This is almost the precise proportion of carbonate of sodium which two 
mols. of the bicarbonate should yield when deprived of water and half: its carbon 
dioxide, according to the reaction: 2NaHCO, = Na,CO, + H,O-+ CO,. But the 
article furnished by the British manufacturers very rarely comes up to the require- 
ments of their Pharmacopeia. The presence of carbonate may be known by a 
decided alkaline taste and reaction, by a cold solution of the salt yielding a precipi- — 
tate with sulphate of magnesium, and by a solution in 40 parts of water affording, 
without agitation, an orange-colored or reddish brown precipitate with corrosive 
sublimate. The pure bicarbonate is not precipitated by platinic chloride, nor, when 
treated with nitric acid in excess, by chloride of barium or nitrate of silver. The 
non-action of these tests shows the absence of salts of potassa, and of sulphates and 
chlorides. The incompatibles of this salt are the same as those elsewhere mentioned 
of the carbonate, except sulphate of magnesium in the cold, which decomposes the 
carbonate, but not the bicarbonate. 

_ Off. Prep. Mistura Rhei et Sodz; Pulveres Effervescens Compositus, 7 S.; . 
Sodze Citro-tartras Effervescens, Br.; Trochisci Sodii Bicarbonatis, U. S.; Trochisci 
Sodz Bicarbonatis, Br. 


SODII BICARBONAS VENALIS. Commercial Bicarbonate of 


Sodium. 
NaHCO;; 84. (SO/DI-I BI-CAR-BO/NAS VE-NA/LIs.) NaO, HO, C02; 84. © 


Large quantities of Bicarbonate of Sodium were formerly imported from Great 
Britain (but 8199 kegs were imported in 1881); at the present time it is made, of 
excellent quality, by the Pennsylvania Salt Manufacturing Co., at Natrona, Pa., 
and at Greenwich Point, Philadelphia. In the Pharmacopeeia of 1860 a process 
for making bicarbonate of sodium was given, but it has since been abandoned, as 
the salt can be made much more economically on the large scale. The process con- 
sists of treating crystallized carbonate of sodium, contained in suitable chambers, 
with carbon-dioxide gas until the carbonate has taken up another molecule of car- 
bon-dioxide. It is formed by the union of neutral carbonate, Na,CO,, with carbon 
dioxide gas, CO,, in the presence of water, H,O, according to the following reaction : 
Na,CO, + CO,-+- H,O=(HNaCO,), ; two molecules of the bicarbonate being gener- 
ated. The necessary water is obtained through the liberation of the water of erys- 
tallization of the carbonate; in fact, provision has to be made for the escape of the 
excess by placing the erystals upon perforated bottoms. 

We are informed that bicarbonate of sodium is also prepared in breweries, in the 
same manner as bicarbonate of potassium or sal aératus, by placing the carbonate 
in suitable vessels over the fermenting beer in the vats, so as to be constantly im- 
mersed in an atmosphere of carbonic acid. It is sold under the same name as the 
analogous salt of potassa, but is usually distinguished as the soda sal aératus. 
Artus has given a process for obtaining bicarbonate of sodium, similar to that of 
Wohler for forming the corresponding salt of potassa. (See Potassii Bicarbonas.) 
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In this process, the effloresced carbonate, mixed with half its weight of freshly- 
ignited and finely-powdered charcoal, is saturated by a stream of carbonic acid, 
derived from the fermentation of sugar. The presence of the charcoal greatly pro- 
motes the absorption. (Pharm. Centralb., 1843, p. 254.) 

Properties. Bicarbonate of sodium is in opaque, porous masses, made up of 
numerous aggregated crystalline grains, having a snow-white color. These masses 
are reduced to powder. ._ It is permanent in the air, and slightly alkaline to the 
taste and to turmeric paper. It is soluble in thirteen parts of cold water, and cor- 
responds in physical properties and reactions of identity to the preceding. (Sce 
Sodii Bicarbonas.) “ A one per cent. aqueous solution of the salt, acidulated with 
nitric acid, should not yield an immediate precipitate with test-solution of nitrate 
of silver (limit of chloride), or of chloride of barium (limit of sulphate). If a 
portion of the salt be agitated with a quantity of water insufficient to dissolve it, 
the cold filtrate should not yield more than a slight precipitate with a concentrated 
solution of sulphate of magnesium (limit of carbonate). To neutralize 4:2 Gm. of 
the salt should require not less than 47:5 C.c. of the volumetric solution of oxalic 
acid (corresponding to at least 95 per cent. of Bicarbonate of Sodium).” UW. S. 
When the solution is exposed to heat, the salt gradually parts with carbonic acid, 
and, at the temperature of 100° C. (212° F.), is converted into sesquicarbonate. 
At a red heat, the second equivalent of carbonic acid is expelled, and the anhydrous 
carbonate is left. More or less carbonate of sodium is always present in the com- 
mercial bicarbonate. Its presence may be known by a decided alkaline taste and 
reaction, and by a cold solution of the salt yielding a precipitate with sulphate of 
magnesium. The pure bicarbonate is not precipitated by platinie chloride. The 
incompatibles of this salt are the same as those elsewhere mentioned of the carbo- 
nate, except sulphate of magnesium in the cold, which decomposes the carbonate, 
but not the bicarbonate. 

Medical Properties. This salt has the general medical properties of the car- 
bonate, but, from its mild taste and less irritating qualities, proves more acceptable 
to the palate and stomach. It is often resorted to in calculous cases characterized 
by excess of uric acid. The continued use of the carbonate, in these cases, is lid- 
ble to induce phosphatic deposit, after the removal of the uric acid. According to 
D’ Arcet, who made the observation at the springs of Vichy, this objection does not 
apply to the bicarbonate, especially when taken in carbonic acid water ; for this salt, 
by its superabundant acid, has the power of maintaining the phosphates in solution, 
even after the alkali has caused the uric acid to disappear. The same remark is 
applicable to the bicarbonate of potassium. Bicarbonate of sodium has been given 
in infantile croup, with apparent advantage in promoting the expulsion of the false 
membrane, in the dose of a grain every five minutes, dissolved in milk and water. 
Dr. Lemaire has proposed it as an antiphlogistic remedy in the treatment of pneu- 
monia, membranous angina, and croup, supposing it to act on the principle of re- 
moving from the blood the excess of fibrin, which exists in that liquid in inflamma- 
tion. Its utility in membranous angina has been confirmed by M. Marchal (de 
Calvi). According to M. Jeannel, the use of bicarbonate of sodium lessens the 
sugar in the urine of diabetic patients. The dose for an adult is from ten grains 
to a drachm (0:65-3-9 Gm.), and is taken most conveniently in a glass of carbonic 
acid water. When given in angina, fifteen grains (1 Gm.) may be administered 
every half-hour in a tablespoonful of water. 

Pharm. Uses. In the preparation of Aqua Acidi Carbonici. 


SODII BISULPHIS. U.S. Bisulphite of Sodium. 
 NaHSO335 104. (SO'DI-I BI-SUL'PHIS.) NaO, HO, 2802; 104. 

“ Bisulphite of Sodium should be kept in well-stopped bottles.” U.S. 

This is a new officinal salt. It is prepared by thoroughly saturating a concen- 
trated solution of sodium earbonate or bicarbonate with sulphurous acid. gas, and 
collecting the crystals which form upon the cooling of the liquid. As found in 
commerce, it usually contains hyposulphite and sulphate of sodium, is not reliable, 
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and will not respond to the officinal tests: even when kept in well-stopped bottles it 
will readily Jose its crystalline character, and the quantity of sulphurous acid gradu- 
ally diminishes. The more stable sulphite is generally preferred. (See Sodit Sulphis.) _ 

Properties. It is officinally described as in “ opaque, prismatic crystals, or a 
crystalline or granular powder, slowly oxidized and losing sulphurous acid on expo- 
sure to air, having a faint, sulphurous odor, a disagreeable, sulphurous taste, and an 
acid reaction. Soluble in 4 parts of water, and in 72 parts of alcohol at 15° C. 
(59° F.); in 2 parts of boiling water, and in 49 parts of boiling alcohol. When 
strongly heated, the salt decrepitates and is converted into sulphur and sulphate of 
sodium. <A small fragment of the salt imparts to a non-luminous flame an intense 
yellow color, not appearing more than transiently red when observed through a blue 
glass. On adding hydrochloric acid to an aqueous solution of the salt, sulphurous 
vapors are evolved, and the solution does not become*cloudy (difference from hypo- 
sulphite). A one per cent. aqueous solution of the salt, acidulated with hydro- 
chloric acid, should not yield more than a faint cloudiness with test-solution of 
chloride of barium (limit of sulphate). If 0-26 Gm. of the salt be dissolved in 
10 C.c. of water, and a little gelatinized starch added, at least 45 C.c. of the vol- 
umetric solution of iodine should be required before a permanent blue tint appears 
after stirring (corresponding to at least 90 per cent. of pure Bisulphite of Sodium).” 
OSs: ? 

Medical Properties. The medical properties are those of the sulphites generally. 


SODIT BORAS. U.S. Borate of Sodium. 

Naz By O;. LOH: O03 382. (SO/DI-I BO/RAS.) NaO, 2B03. 10HO; 191. 

Borax, Br., P.G.; Natrum Biboricum (Biboracicum), Boras Sodicus; Borate de Soude, Borax, 
Fr.; Borax, Borsaures Natron, G.; Borace, /t.; Borax, Sp.; Boorak, Arab. 

Borax was known to the ancients; but its chemical nature was first ascertained 
by Geoffroy in 1732. It exists native, and may be obtained by artificial means. It 
occurs in several localities in Kurope, in Peru, and in beds, associated with borate of 
calcium, in the district of Iquique, in the republic of Ecuador, This mineral (oro- 
natrocalcite), which has become an article of commerce, and is considerably used as 
a substitute for borax, contains, according to T, L. Phipson, 34 per cent. of water, 
11:95 of soda, 14°45 of lime, 34°71 of boric acid, 1:34 of chlorine, 1:10 of sulphuric 
acid, 0°60 of silica, and 2 of sand, and may be considered as a compound essentially 
of one mol. of crystallized borate of sodium and two mols. of borate of calcium, with 
two mols. of water. (Chem. News, 1861, p. 183.) It is said also to contain usually 
some iodine and bromine. (G. Sims.) Borax is found abundantly in certain lakes 
of Thibet and Persia, from which it is obtained by spontaneous evaporation. The 
impure borax, called in commerce tincal, or crude borax, concretes on the borders 
of these lakes. As thus obtained, it is in the form of crystalline masses which are 
sometimes colorless, sometimes yellowish or greenish, and always covered with an 
earthy coating, greasy to the touch, and having the odor of soap. The greasy 
appearance is derived from a fatty matter, saponified by soda. The tincal is trans- 
ferred to the seaports of India, especially Calcutta, from which it is exported to this 
country in chests. Besides Indian tincal, there is another commercial variety of 
borax which comes from China, and which is partially refined. Both varieties 
require to be purified before being used in medicine or the arts. | 

An abundant source of borax has been developed within the limits of the United 
States. The existence of a borax lake in California was first made known by Dr. 
J. A. Veatch, who visited it in September, 1856, and, upon examining its waters, 
found borax among its constituents. The borax lake is a small offset of a large 
sheet of water, called Clear Lake, which is situated in the midst of a volcanic 
region, about 36 miles from the Pacific, and about 100 miles north of San Fran- 
cisco. The smaller lakelet is separated from the larger by a low ridge of volcanic 
materials loosely massed together. It is of variable dimensions according to the 
season, being sometimes dry, at other times filled with water to the extent of about 
a mile in length and halfa mile in breadth. In September, 1863, the water, being ~ 
analyzed by Mr. G. E. Moore, was found to contain in a gallon 2401-56 grains of 
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solid matter, of which about one-half was common salt, one-quarter carbonate, and 
the remainder chiefly borate of sodium, equivalent to 535-08 grains of the crystal- 
lized biborate to the gallon. The borax, being the least soluble of the saline con- 
stituents, from time to time, as the water becomes saturated, crystallizes out, and 
is deposited at the bottom of the lake, where it has accumulated in large quantities. 
The crystals of borax, from the minutest speck up to a diameter of two or three 
inches, intermixed with blie mud, form a layer at the bottom of the lake of vari- 
able thickness, but 18 inches in one place that was examined. This deposit forms 
an apparently inexhaustible supply of borax, for as fast as removed in one place it 
is deposited in another by crystallization from the water, which, supplied from the 
volcanic regions around, promises to continue furnishing the borax for an indefinite 
period. Already the lake has supplied large quantities of borax to commerce. Iron 
coffer-dams are sunk to the bottom of the lake, the water pumped out, and the mixed 
mud and crystals removed. ‘The crystals are picked out, and the earth, which is 
strongly impregnated with -borax, is lixiviated, and the solution thus obtained evap- 
orated in boilers till crystals form. Immense quantities have been obtained from 
these deposits. The importation of borax, which formerly amounted to from 
600,000 to 1,000,000 pounds annually, has practically ceased, and the American 
product has been largely exported. 

Purification. The method of refining borax was originally possessed as a secret 
by the Venetians and Dutch, but is now practised in several European countries. 
The process pursued in France, as reported by Robiquet and Marchand, is as fol- 
lows. The tincal is placed in a large wooden vessel, and covered to the depth of 
three or four inches with water; in which state it is allowed to remain for five or 
six hours, being agitated from time to time. Slaked lime is now added, in the pro- 
portion of 1 part to 400 of the impure salt; and the whole, being thoroughly mixed, 
is allowed to remain at rest till the succeeding day. The salt is next separated by 
means of a sieve, the crystals being crumbled between the hands, and placed so as 
to drain. The object of this treatment is to separate the soapy matter, with which 
the lime forms an insoluble soap; and at the same time sulphate and chloride of 
sodium are removed, with only a minute loss of the borax. The borax being drained 
is next dissolved, by the assistance of heat, in two and a half times its weight of 
water, and the solution treated with one-fiftieth of its weight of chloride of calcium, 
in order to complete the separation of the soapy matter; after which it is strained 
through a coarse bag. The liquor is then concentrated by heat, and run into wooden 
vessels, lined with lead, having the shape of an inverted quadrangular pyramid. If 
care be taken that the cooling proceed very gradually, distinct crystals will be ob- 
tained, such as are found in commerce; otherwise, crystalline crusts will be formed. 
The Chinese borax is purified in a similar manner, but, being less impure than the 
common tincal, does not require to be washed. 

Preparation of Artificial Borax. Large quantities of borax are now made for 
the European market by the direct combination of native boric acid with soda. 
The acid is found abundantly in the crater of Vulcano, one of the Lipari Islands, 
but principally in a volcanic region of Tuscany, occupying a space of ten or twelve 
miles. Within this region are found numerous hillocks and fissures, the latter of 
which emit hot aqueous vapor, containing boric acid and certain gases. Around one 
or several of these fissures a circular basin of masonry is built, which is filled with 
water and called a lagoon. By the jets of vapor constantly breaking through it, 
the water becomes gradually impregnated with boric acid and heated. A series of 
such lagoons are made to communicate with each other on the declivity of a hill, 
and the lowest to discharge itself into a reservoir, where the solution is allowed to 
rest and deposit mechanical impurities. From this reservoir the solution is made 
to pass into leaden evaporating pans, heated by the natural vapor, where it receives 
sufficient concentration to fit it for being conducted into wooden tubs, where it is 
allowed to cool and crystallize. The crude acid, thus obtained, contains, on an aver- 
age, 84 per cent. of boric acid, the impurities consisting chiefly of alum, the double 
sulphate of ammonium and magnesium, and sulphate of calcium. The seven works 
in the neighborhood of Castel-nuovo in Tuscany, belonging to Count Larderel, were 
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producing, in 1878, over 3 millions of kilogrammes. Vulcano yielded 4000 kiio- 
grammes of boric acid yearly. The crude acid is converted into borax by dissolving 
it to saturation in a solution of carbonate of sodium, heated by steam; and the liquor, 
after boiling, is allowed to stand for ten or twelve hours. It is then drawn off into 
wooden vessels lined with lead, where it crystallizes. The impure crystals, thus ob- 
tained, are refined by dissolving them in water heated by steam, adding carbonate 
of sodium to the solution, and crystallizing. The merit of introducing the process 
for obtaining artificial borax belongs to Cartier and Payen, who succeeded in estab- 
lishing its manufacture in France. According to Dr. Veatch, boric acid exists in 
the sea-water on the coast of California. 

Another method of neutralizing the Italian boric acid is now in practice in Eng- 
land. Instead of combining the acid and alkali in solution, the manufacturer mixes 
the acid in a solid state with a proper proportion of soda ash, and exposes the mix- 
ture to the heat ofa reverberatory furnace ; provision being made for the collection 
of a large quantity of ammonia, which is always present in the crude acid, and 
escapes during the process. ‘The remaining operations are similar to those performed 
in the preparation of carbonate of sodium from the cake. (A. J. P., 1867, p. 339.) 

Properties. Borax is a white salt, occurring in “colorless, transparent, shining, 
monoclinic prisms, slightly efflorescent in dry air, odorless, having a mild, cooling, 
sweetish, afterward somewhat alkaline taste, and an alkaline reaction. Soluble in 
16 parts of water at 15° C. (59° F.), and in 0°5 part of boiling water ; insoluble in 
alcohol. At 80° C. (176° F.) it is soluble in 1 part of glycerin. When heated, 
the powdered salt begins to lose water, then melts, on further heating swells up and 
forms a white porous mass, which, at a red heat, fuses to a colorless glass, with com- 
plete loss of water of crystallization (47:1 per cent.). A fragment of the salt im- 
parts an intense yellow color to a non-luminous flame. The saturated aqueous solu- 
tion, on the addition of sulphuric acid, deposits shining crystalline scales, which 
impart a green color to the flame of alcohol. The aqueous solution should not 
effervesce with acids (abs. of carbonate), and should not be precipitated nor be ren- 
dered cloudy by test-solution of carbonate of sodium (abs. of alkaline earths), nor 
be affected by hydrosulphuric acid (abs. of metals). A one per cent. solution, 
strongly acidulated with nitric acid, should not be rendered turbid by the addition 
of a few drops of test-solution of chloride of barium (limit of sulphate), or nitrate 
of silver (limit of chloride).” U.S. Above a red heat it melts into a limpid liquid, 
which, after cooling, coneretes into a transparent solid, called glass of borax, much 
used as a flux in assays with the blowpipe. Borax has been found, in the English 
market, adulterated to the extent of 20 per cent. with phosphate.of sodium. This 
may be detected by exposing the suspected borax to the heat of a drying room for a 
few hours, when the phosphate, if present, will effloresce, and may be picked out. 

Borax has the property of rendering cream of tartar very soluble in water, and 
forms a combination with it called soluble cream of tartar, which is sometimes used 
in medicine. This preparation attracts moisture from the air, and is soluble in its 
own weight of cold, and half its weight of boiling water. (See Potassii Bitartras.) 
R. F. Fairthorne states that borax is more soluble in water if sugar has been added 
to it. (A.J. P., March, 1881.) Soluble cream of tartar may be made by substi- 
tuting boric acid for the borax. Borie acid soluble cream of tartar was directed 
by the French Codex of 1837, and was made by the following formula. Four 
hundred parts of cream of tartar and 100 of the acid are dissolved in a silver 
basin, at the boiling temperature, in 2400 parts of water. The solution is kept 
boiling until the greater part of the water is consumed. The fire is then moderated, 
and the solution continually stirred while the evaporation proceeds. When the 
matter has become very thick, it is removed by portions, which are flattened in the 
hand, completely dried by the heat of a stove, powdered, and kept in well-stopped 
bottles. This form of soluble cream of tartar is more soluble than that made with 
borax. According to M. EK. Robiquet, in order to obtain soluble cream of tartar, 
made with boric acid, of good quality, it is necessary to use a large quantity of 
water, and to boil for a long time. By proceeding thus, the boric acid undergoes a 
molecular modification, equivalent to a change from the crystallized to the vitreous 
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condition, and a preparation, readily and totally soluble in cold water, is insured. 
The product should not be powdered, but kept in large grains. (Journ. de Pharm., 
xxi, 197.) 

Composition. Borax has the formula Na,B,O, + 10H,O. It ordinarily erys- 
tallizes in prisms, and contains ten mols. of water ( prismatic borax); but a variety 
of the salt exists, which crystallizes in octohedrons, and contains only five mols. of 
water (octohedral borax). The latter is obtained in the artificial production of 
borax, by crystallizing from a concentrated solution at a temperature between 60°— 
80° C. (140°-176° F.). When a solution of borax is evaporated at 100° C. (212° 
F.), the salt is left as a transparent, amorphous, brittle mass, containing four mols. 
of water. ( Schweitzer.) 

Boric acid may be obtained artificially by decomposing a hot saturated solution 
of borax with sulphuric acid, which unites with the soda to form sulphate of sodium, 
and sets free the acid. As thus obtained it is in white, shining, scaly crystals, 
characterized by the property of imparting a light green color to the flame of burn- 
ing alcohol. Boric acid has the formula H,BO,, and is now officinal.* (See Acidum 
Boricum.) Boron is a non-metallic element, which, like carbon, exists in three 
allotropic states, called amorphous, graphitoidal, and crystallized boron, representing 
severally charcoal, graphite, and diamond. Crystallized boron is very brilliant, and 
of different colors, from garnet-red to a nearly colorless honey-yellow. Its density 
is 2°68, and hardness very great. Wohler and Deville distinguish three varieties 
of crystals, containing from 2 to 4 per cent. of carbon; and one specimen, in addi- 
tion to carbon, about 7 per cent. of aluminium. The hardest variety was as hard 
as diamond. (See Chem. Graz., Aug. 1, 1857, p. 281.) 

Medical Properties. We have no knowledge as to the action of large quantities 
of borax upon the human organism, when taken internally. Its influence is, how- 
ever, probably a very feeble one, as Cyon has found that in daily doses of three 
drachms it has no effect upon dogs. It is supposed to exercise a specific influence 
over the uterus, promoting menstruation, facilitating parturition, and favoring the 
expulsion of the placenta, and has been used in dysmenorrhea. Dr. Binswanger 
considers borax as the best remedy that can be used in nephritic and calculous com- 
plaints dependent on an excess of uric acid. It possibly may act in such cases 
as an alkali, the soda of the salt neutralizing the uric acid occurring in the urine, 
and the boric acid being set free. The dose is from thirty to forty grains (1:95- 
26 Gm.). When brought in contact with a mucous membrane, borax exerts 
a peculiar detergent, mild stimulant or alterative action. In infantile diarrhcea, 
unattended by lesions of the intestinal mucous membrane, Mr. Bouchut has found 
borax peculiarly efficacious, given in the form of enema, made by dissolving from 
two to five drachms in four fluidounces of water. It is a very useful remedy in 
aphthous and other ulcerations of the mouth, and is employed in hoarseness of public 
speakers, a lump of it being allowed slowly to dissolve in the mouth. Concentrated 
solutions of it are occasionally applied with asserted good results in scaly diseases 
of the skin, and in pruritus not only of the external portions of the body, but also 
of the urethra and vagina. From the experiments of M. Dumas and M. Schnatzles, 
it appears that borax has the property of destroying the microscopic vegetable and 
animal organisms upon which fermentation and putrefaction depend, and conse- 
quently of preventing these processes, or of suspending and altogether arresting 
them, when already begun. Thus, a strong solution of borax added to a saccharine 
solution containing yeast, prevents alcoholic fermentation, by destroying the vitality 
of the yeast plant; and in a similar manner, in meats and other putrescible food, in 
great measure it prevents putrefaction by destroying the infusoria and other micro- 


* Reactions of Boric Acid. From the researches of M. O, Tissier, it appears that boric acid, in 
boiling solution, is capable of dissolving the monoxides of calcium, magnesium, Manganese, Iron, 
cobalt, nickel, zinc, and cadmium, but not those of copper, lead, or tin, nor the sesquioxides of 
aluminium, chrome, or iron. In other words, it dissolves the monoxides of all the metals which 
decompose water in the presence of acids, and is without action on those of other metals, as well 
as on all the higher thin such as sesquioxides and dioxides, It dissolves only one of the insol- 
uble metallic sulphides, namely, the sulphide of manganese. (Journ, de Pharm., Juillet, 1858 
p- 98.) 
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scopic bodies which occasion or support the process. (P. J. Tr., April, 1874, p. 846.) 
Borax is a powerful antiseptic. According to the experiments of Bucholz, 0°75 
per cent. of it is enough to prevent the development of bacteria. It has also been 
used in antiseptic surgery, the advantages being claimed for it that it is inodorous, 
unirritating, and not poisonous. Wounds dressed in a dry manner with a lint 
which has been prepared by previously wetting with a hot saturated solution of 
borax and drying, are said to do extremely well. Borax is used in the arts for 
soldering metals, its effect being to keep the surfaces clean, which it does because of 
the power possessed by borax glass of dissolving metallic oxides. It is said also 
to have come into use, in some places, in washing clothes, as a substitute for or an 
addition to soap, which it resembles in its effects, while it does not disturb the colors. 
It is used in very small proportion. 


Off. Prep. Glycerinum Boracis, Br.; Mel Boracis, Br. 


SODIIT BROMIDUM. U.S. Bromide of Sodium. 
NaBr3; 102°8. (SO/DI-I BRO/MI-DUM.,) NaBr; 102°8, 


“‘ Bromide of Sodium should be kept in well-stopped bottles.” UW. S. | 

This is a new officinal salt. It contains a larger proportion of bromine than 
bromide of potassium, on account of the lower atomic weight of sodium, bromide 
of sodium containing 77°62 per cent., whilst bromide of potassium contains 67:13 
per cent. of bromine. It is a trifle more soluble in water and alcohol. It may be 
made by the same process that is employed for bromide of potassium, substituting 
carbonate of sodium for carbonate of potassium. According to M. Castelhaz, it is 
best made by transforming bromine into bromide of ammonium, separating any iodine 
present as iodide by crystallization from the mother-waters, and decomposing the 
bromide of ammonium with carbonate of sodium. The solution should be evapor- 
ated by heating carefully. (A. J. P., xii. 509.) 

Properties. ‘Small, colorless or white, monoclinic crystals, or a crystalline 
powder, permanent in dry air, odorless, having a saline, slightly bitter taste, and a 
neutral or faintly alkaline reaction. Soluble in 1:2 part of water, and in 13 parts 
of alcohol at 15° C. (59° F.) ; in 0°5 part of boiling water, and in 11 parts of boil- 
ing alcohol. When heated to a dull red heat, the salt melts without losing weight. 
At a full red heat, it is slowly volatilized without decomposition. A fragment of 
the salt imparts to a non-luminous flame an intense yellow color, not appearing more 
than transiently red when observed through a blue glass. If disulphide of carbon 
be poured into a solution of the salt, then chlorine water added drop by drop, and 
the whole agitated, the disulphide will acquire a yellow or yellowish brown color 
without a violet tint. If diluted sulphuric acid be dropped on a portion of the salt, 
the latter should not at once assume a yellow color (abs. of bromate). If 1 Gm. of. 
the salt be dissolved in 10 C.c. of water, some gelatinized starch added, and then a 
few drops of chlorine water be carefully poured on top, no blue zone should make 
its appearance at the line of contact of the two liquids (abs. of iodide). On adding: 
to 1 Gm. of the salt, dissolved in 20 C.c. of water, 5 or 6 drops of test-solution of 
nitrate of barium, no immediate cloudiness or precipitate should make its appearance 
(limit of sulphate). If3 Gm. of the well-dried salt be dissolved in distilled water 
to 100 C.c., and 10 C.c. of this solution be treated with a few drops of test-solution 
of bichromate of potassium, and then volumetric solution of nitrate of silver be 
added, not more than 29-8 C.c. of the latter should be consumed before the red color 
ceases to disappear on stirring (abs. of more than 3 per cent. of chloride). 1 G@m. 
of the salt, when completely precipitated by nitrate of silver, yields, if perfectly pure, 
1-824 Gm. of dry bromide of silver.” U.S. 

Medical Properties. The medical properties of bromide of sodium are very 
similar to those of the bromide of potassium (see Potassit Bromidum), except that 
it is less powerful in its action and much less depressant to the circulation. It is 
usually given in combination with the bromide of potassium, in doses of from one- 
half drachm to two drachms (1°95 to 7:8 Gm.). 
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SODIT CARBONAS. U.S. Carbonate of Sodium. 


Naz CO;. 10H, O3 286. (SO/DI-I CAR-BO'NAS.) NaO, COz. 10HO; 143, 


Sodee Carbonas, Br.; Carbonate of Soda, Sal Soda, Washing Soda; Natrum Carbonicum Cru- 
dum, P.@.; Carbonas Sodicus, Sal Sod ; Carbonate de Soude, F.; Einfach Kohlensaures Natron, 
Kohlensaures Natron, Soda, G.; Carbonato di Soda, /t.; Carbonato de Soda, Sp. 


Before entering upon the consideration of the carbonate of sodium, we shall speak 
generally of the sources of the alkali soda. These may be divided into the natural 
and the artificial The natural sources are the minerals of native soda, and certain 
marine plants which yield the alkali in their ashes; the artificial are certain salts 
which furnish it by chemical decomposition. 

Native soda, sometimes called natron, is found chiefly in Hungary, Egypt, and 
South America, and exists, in these couutries, either in the earth of the surface, 
which often exhibits a saline efflorescence, or in solution in small lakes, from which 
it is extracted by taking advantage of the drying up of the water during the heats 
of summer. The native soda from Egypt, called trona, is a sesqguicarbonate ; while 
that from South America is less carbonated. Native soda, in the form of sesquicar- 
bonate, has been found in a soda lake in the territory of the Nizam, in Hindostan, 
Dr. Barth, in his Travels in Africa, states that natron is largely collected on the 
shores of Lake Tsad, and in some other localities in Negroland or Central Africa. (Am. 
ed., 1857, 1. 312, and ii. 63-8.) A similar product exists abundantly in low places 
along the sea-coast of Arabia, near Aden. (R. Haines, P. J. Tr., July, 1863.) It 
is also brought now from the soda lakes of Wyoming Territory. 

Impure soda, derived from the ashes of plants growing on the surface or borders 
of the sea, is called barilla or kelp, according to the character of the plants incin- 
erated. Barilla is obtained from several vegetables, principally belonging to the 
genera Salsola, Salicornia, and Chenopodium. In Spain, Sicily, and some other 
countries, these plants are cultivated for the purpose of yielding soda by their com- 
bustion. When ripe, they are cut down, dried, and burnt in heaps. The ashes form 
a semi-fused, hard, and compact saline mass, which is broken up into fragments by 
means of pickaxes, and thrown into commerce. Kelp, called varec in France, is 
procured by the incineration of various kinds of sea-weeds, principally the algze and 
fuci, which grow on the rocky coasts of many countries. The Orkneys and Heb- 
rides, and the rocky coasts of Wales, Scotland, and Ireland furnish large quanti- 
ties of these weeds. The plants are fermented in heaps, then dried, and afterwards 
burnt to ashes in ovens roughly made of brick or stone and built in the ground. 
The alkali in the ashes melts, and forms the whole into a solid mass. When cold, 
it is broken up with iron instruments into large heavy masses, in which state it is 
found in commerce. About twenty-four tons of sea-weeds produce one ton of kelp. 

Barilla, when of good quality, is in hard, dry, porous, sonorous, grayish blue 
masses, which become covered with a saline efflorescence on exposure. It possesses 
a peculiar odor and an alkaline taste. Spanish barilla contains from 25 to 40 per 
cent. of carbonated alkali; the residue being made up of sulphate of sodium, sul- 
phide and chloride of sodium, carbonate of calcium, alumina, silica, oxidized iron, and 
a small portion of charcoal which has escaped combustion. Before the introduction 
of artificial soda, barilla formed the source of the crystallized carbonate employed 
in medicine. At present it is principally used in the manufacture of soap. 

Kelp is in hard, vesicular masses, of a dark gray, bluish or greenish color, sul- 
phurous odor, and acrid, caustic taste. It is still less pure than barilla, containing 
only from 5 to 8 per cent. of carbonated soda; the rest being made up of a large 
proportion of the sulphates of sodium and potassium, and the chlorides of potassium 
and sodium, a small quantity of iodide of sodium, and insoluble and coloring mat- 
ters. Large quantities of kelp were formerly manufactured in Great Britain and 
the neighboring islands, particularly the Orkneys; but the demand and production 
have greatly fallen off since the introduction of artificial soda. At present kelp is 
used principally in the manufacture of iodine. (See Jodinium.) 

Artificial Soda. This is made from common salt by two steps: first, by convert- 
ing the salt by sulphuric acid into sulphate of sodium, and, secondly, by decomposing 
the sulphate by carbonate of calcium and charcoal at a high temperature, so as to 
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yield carbonate of sodium. The chemical reactions may be summarized as follows : 
2NaCl + H,SO,= Na,SO, + 2HCl, Na,SO, + CaCO, + C, = Na,CO, + CaS +- 
(CO), The sulphate, first dried, is mixed with its own weight of ground limestone, 
and half its weight of small coal, ground and sifted, and the whole is heated in a 
reverberatory furnace, where it fuses and forms a black mass called black ash, soda 
ball, or British barilla. The coal, at the temperature employed, converts the sul- 
phate of sodium into sulphide of sodium. This reacts with the limestone, so as 
to form sulphide of calcium and carbonate of sodium (Na,S and CaCO, = CaS and 
Na,CO,). Black ash contains from 36 to 45 per cent. of alkali, imperfectly carbo- 
nated on account of the high heat used ; the remainder being principally sulphide of 
calcium, caustic lime, sodium chloride, calcium sulphite, and coaly matter. It is next 
digested in warm water, which takes up the alkali and other soluble matters, and 
leaves the insoluble impurities, called soda waste, which is now largely utilized in 
the manufacture of hyposulphite of sodium. (Chem. News, Sept. 28, 1861, p. 174.) 
The solution is evaporated to dryness, and the mass obtained is calcined with one- 
fourth of its weight of sawdust, in order to convert the alkali fully into carbonate, 
by means of the carbonic acid resulting from the combustion of the sawdust. The 
product is redissolved in water, and the solution evaporated to dryness. The alkali, 
in this stage of its purification, contains about 50 per cent. of carbonate of sodium, 
and is called soda-ash. It is brought to the state of crystallized carbonate of so- 
dium, by dissolving it in water, straining the solution, evaporating it to a pellicle, 
and setting it aside to crystallize. 

The process here described, for obtaining soda from common salt, was discovered 
in 1784 by Leblanc; and the first manufactory for procuring it on a large scale was 
established in 1790, near Paris, by Leblanc and Dizé. The process is pursued on an 
immense scale in Great Britain, especially at Liverpool and Glasgow, and produces 
soda so cheaply that barilla and kelp are nearly superseded as sources of the alkali. 

A process for manufacturing artificial soda from sulphate of sodium has been 
proposed by M. Emile Kopp, and has been successfully carried into operation on a 
large scale, near Manchester, England. It consists in decomposing the sulphate by 
sesquioxide of iron and coal. ‘The advantages claimed for this process are that the 
whole of the sulphur of the sulphate may be recovered, instead of being lost in the 
waste sulphide of calcium of the old process, and that it is more independent of the 
skill of the workmen. 

Within the last decade a process has heen put in practice which has given so much 
satisfaction in its results as to be likely to rival, if not to supersede, the hitherto 
unequalled process of Leblanc. It is designated as the ammonia-soda process, and 
is based on the fact that when carbon-dioxide is passed into a solution of common 
salt in aqueous ammonia, a double decomposition occurs, and the slightly soluble 
bicarbonate of soda is precipitated: NH, + CO,-+ NaCl + H,O = HNaCO, + 
NH,Cl. From the mother-liquor containing the sal-ammoniae, if deemed advisable, 
the ammonia may be withdrawn by the action of lime, and serve in the renewal of 
the operation. The bicarbonate of sodium is reduced by heat to the carbonate, and 
the carbonic acid thus obtained serves to convert the ammonia into the bicarbonate 
of ammonia necessary in the proceeding. 

The reaction between the bicarbonate of ammonium and common salt, upon which 
the process was founded, had been noticed by M. Turck as long as thirty years be- 
fore it was carried into practical operation with advantageous results. At present, 
according to Prof. Hofmann, it is the only process which threatens a serious compe- 
tition with that of Leblanc ; and already it has been adopted by some of the largest 
factories of soda in Great Britain and various parts of the continent of Europe. The 
advantages of this method are that the common salt is directly transformed into car- 
bonate of sodium, that in the precipitation sodium is the only metal thrown down, 
and that the preparation is therefore remarkably pure, that it is entirely exempt 
from the compounds of sulphur, that the amount of product is very large, that the 
apparatus used in the process is very simple, that there is a great saving of fuel 
and of labor, and, finally, that no unwholesome gases are diffused in the atmosphere, 
interfering with the health of the workmen and the community. An objectionable 
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point in the process is the loss of the chlorine of the common salt, which, in the 
reproduction of the ammonia, becomes useless chloride of calcium. 

In reference to the foregoing process, MM. Schloesing and Rolland have observed 
-that, in the double decomposition between bicarbonate of ammonium and chloride 
of sodium, a certain portion only, about two-thirds, undergoes the change. This 
is explained by M. Bauer, who finds that the reaction is limited by another in an 
inverse direction. Thus, if bicarbonate of ammonium and chloride of sodium yield 
bicarbonate of sodium and chloride of ammonium (hydrochlorate of ammonia): 
these, put together, inversely yield bicarbonate of ammonium and chloride of so- 
dium. An equilibrium is thus established, and the mixture preserves a constant 
composition, at the point where the two reactions take place at the same time. 
(Journ. de Pharm. et de Chim., Sept. 1874, p. 255.) 

Another source of this carbonate has lately been found in cryolite, a mineral ex- 
isting in great abundance on the coast of Greenland, and largely imported into this 
country by a manufacturing company which enjoys to a certain extent a monopoly 
of the mineral under the Danish authorities. Cryolite consists mainly of a double 
fluoride of aluminium and sodium, containing in 100 parts 13 of aluminium, 34 of 
sodium, and 53 of fluorine. Carbonate of sodium is obtained by heating cryolite 
with lime, whereby fluoride of calcium is formed, while the sodium and aluminium 
combine to form an aluminate of soda, a weak salt, which is dissolved out by lix- 
iviation. The soda is converted into carbonate by passing carbonic acid under pressure 
through the solution ; and the alumina, separated from the”soda, becomes insoluble, 
and is deposited. (A. J. P., Jan. 1868, p. 71.) Cryolite is also largely used in Den- 
mark and Germany in the preparation of carbonate of sodium and of aluminium, the 
latter of which is employed in the manufacture of alum and aluminium. 

Besides the preparation of carbonate of sodium, cryolite is employed for other 
important purposes. Its only known locality, at least in large amount, is Green- 
land, where it is found in the southwest coast, near Cape Farewell, existing in 
beds, of which one is said to be 80 feet thick and 300 long. It is imported 
by the “ Pennsylvania Salt Company” into Philadelphia in immense quantities. 
It is a handsome mineral, hard, brittle, and translucent, sometimes almost trans- 
parent, but generally of a frosty whiteness which has probably suggested its name 
of cryolite or kryolite, from the Greek xpdos, frost. Though homogeneous in great 
degree, it exhibits here and there in its substance dark spots, sometimes mere specks, 
sometimes of considerable size, which appear to be crystalline centres of substances 
mixed with it at the time of solidification, such as galena, carbonate of iron, copper 
and iron pyrites, etc. It is employed in the making of soap, in the preparation of 
sulphate of aluminium, and in the formation of a beautiful variety of glass, which 
is made by melting one part of it with from two to four parts of pure silex. (Hvan 
T. Ellis, Proc. A. P. A., 1867.) 

The different kinds of impure carbonate of sodium, whether barilla, kelp, or 
soda-ash, being exceedingly variable in composition, it is important to have a ready 
method of determining the quantity of real carbonated alkali which they contain. 
The mode in which this is done, by means of an instrument called an alkalimeter, 
has been already explained. (See page 1161.) These various forms of carbonated 
soda are largely consumed in dyeing and bleaching, and in the manufacture of soap 
and glass. In reference to “the English commercial test,” see A. J. P., Sept. 
1870, p. 447. The following are descriptions of the different grades of artificial 
soda, known under the names of British barilla, and soda-ash. _ ; 

British barilla, so called to distinguish it from Spanish barilla, which has its 
source in the ashes of maritime plants, is a blackish brown substance, becoming 
darker by exposure to the air. When broken it exhibits an imperfect metallic 
lustre, and a close striated texture. Its taste is alkaline and caustic. By exposure 
to a moist atmosphere it becomes covered with a yellow efflorescence, and quickly 
falls to powder, with disengagement of heat and sulphuretted hydrogen ; at the 
same time increasing in weight by the absorption of carbonic acid and water. — 

Soda-ash is in white or gray compact masses, and contains about half its weight 
of foreign salts, consisting principally of chloride of sodium and sulphate of sodium, 
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Properties, The carbonate occurs in “ large, colorless, monoclinic erystals, rapidly 
efflorescing in dry air and falling into a white powder, odorless, having a sharp, alka- 
line taste, and an alkaline reaction. Soluble in 1:6 parts of water at 15° C. (59° 
F.),in 0-09 part at 38° C. (100-4° F.), and in 0-25 part of boiling water; insoluble 
in alcohol. When heated to about 35° OC. (95° F.), the salt melts; on further 
heating, all the water (62-9 per cent.) gradually escapes, and, at a red heat, the an- 
hydrous residue fuses. A fragment of the salt imparts an intense yellow color to a 
non-luminous flame. The aqueous solution strongly effervesces on the addition of 
an acid. The aqueous solution should be free from suspended or colored impurities, 
and, after being supersaturated with nitric acid, should not yield more than a trifling 
precipitate with test-solution of nitrate of silver (limit of chloride), or of chloride 
of barium (sulphate). The aqueous solution should remain unaffected by hydro- 
sulphuric acid, either before or after being supersaturated with hydrochloric acid 
(abs. of metals). A solution of the salt acidified by the last-named acid, when 
supersaturated with ammonia and boiled, should not yield a gelatinous precipitate 
(alumina). To neutralize 7-15 Gm. of Carbonate of Sodium should require not less 
than 49 C.c. of the volumetric solution of oxalic acid (corresponding to at least 98 
per cent. of pure, crystallized Carbonate of Sodium.” U.S. This salt presents an 
anomaly in solubility, as ascertained by M. Henri Loewel: it is more soluble in 
water at 36:1° C. (97° F.) than at its boiling point. Carbonate of sodium is in- 
soluble in alcohol. The most usual impurities in it are sulphate of sodium and 
common salt, which may be detected by converting it into a nitrate, and testing 
separate portions of this severally with chloride of barium and nitrate of silver.* 
Common salt is seldom entirely absent, but good specimens are free from sulphate 
of sodium. When badly prepared it is liable to contain sulphide of sodium, which 
may be detected by the production of the smell of sulphuretted hydrogen upon dis- 
solving the salt in water. Carbonate of sodium is incompatible with acids, which 
decompose it with effervescence, acidulous salts, lime-water, chloride of ammonium, 
and earthy and metallic salts. When crystallized it contains ten mols. of water. 
It is thus perceived that this salt, when erystalized, contains nearly two-thirds of its 
weight of water; but the quantity actually present in it,.as found in commerce, is 
variable, being dependent on the extent to which it may have undergone efflores- 
cence. ‘To obtain pure carbonate of sodium for the purpose of a test, Dr. J. Law- 
rence Smith, of Louisville, Ky., recommends that oxalate of sodium should be pre- 
pared from the common carbonate, and then decomposed by heat. 

Medical Properties and Uses. Soda is the natural alkali of the blood, and its 
carbonate, unless taken in very great excess, has no other effect upon the system 
than to render the secretions abnormally alkaline. As a simple alkaline remedy it 
is superior to potassium, in that it does not depress or modify the general systemic 
actions. It is given principally in diseases attended with acidity of the stomach; 
such as gout, uric acid gravel, and certain forms of dyspepsia. It is also employed 
with advantage, internally and externally, in skin diseases, especially those of a 
papulous and scaly character. A lotion suitable for these cases may be formed by 
dissolving from two to three drachms of the carbonate in a pint of water. Fora 

* For a method of determining the precise quantity of the sulphate in a special case, see Journ. 
de Pharm., Aofit, 1873, p. 124. 

t Dr. Smith gives the following particular description of the method employed by him. 63 
grammes of oxalic acid and 143 grammes of ordinary carbonate of sodium are dissolved with heat, 
in 200 cubic centimeters of distilled water; the solution is distilled, filtered if necessary, and, when 
it cools, the solution of oxalic acid, just hot enough to prevent crystallization, is added by degrees, 
with stirring. It is expected that the solution, when completed. shall have a slight alkaline re- 
action. Shortly after the operation is finished, the oxalate of sodium will be in a great measure 
precipitated. The whole is then allowed to stand till completely cool; the supernatant liquid is 
decanted, a little distilled water added, and the lumps of crystals that may bave formed are broken 
up by a stirrer, thrown on a six-inch filter over a Bunsen aspirator, washed with about half a 
litre of distilled water, and allowed to dry. The quantity of dry oxalate produced is 30 grammes. 
In this state it may be kept in a dry bottle till wanted for use in forming carbonate of sodium. 
It is then projected, little by little, into a platinum capsule, over a good-sized Bunsen burner. 
After being strongly heated, the oxalate is changed by the decomposition of the oxalic acid into 
the carbonate, and, if the heat be high enough to fuse the salt, about 23 grammes of the fused 


carbonate will be obtained. Fused or not, this is dissolved in water, filtered, evaporated to dry- 
ness, dehydrated over a naked flame, and granulated by stirring while hot. (A.J. P., 1875, p. 31.) 
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bath, from eight to sixteen ounces of the salt may be dissolved in the necessary 
quantity of water. A suitable ointment may be made by mixing from eight to 
sixty grains with an ounce of lard, according to the character of the affection. Clar- 
bonate of sodium is given in doses of from ten grains to half a drachm (0:65-1:95 
Gm.), either in powder, or dissolved in, some bitter infusion. In consequence of 
the variable state in which it exists in commerce, as to the amount of water of crys- 
tallization which it contains, the dose cannot be indicated with precision. It is on 
this account that the salt is most conveniently administered in the dried state, which 
admits of its being given in the pilular form. (See Sodii Carbonas Exsiccatus.) When 
taken in an overdose, it acts as a corrosive poison. The best antidotes are the fixed 
oils, acetic acid, and lemon-juice. 

Off. Prep. Liquor Sodee; Liquor Sodx Chlorate, U. S8., Br.; Magnesia Car- 
bonas, Br.; Magnesiz Carbonas Levis, Br.; Massa Ferri Carbonatis, U.S.; Pilulee 
Ferri Composite, U. S.; Soda Tartarata, Br.; Sodze Bicarbonas, Br.; Sodee Car- 
bonas Exsiccata, Br.; Sodii Carbonas Exsiccatus, U.S.; Sodee Phosphas, Br.; Zinci 
Carbonas, Br. 


SODIT CARBONAS EXSICCATUS. U.S. Dried Carbonate of Sodium. 
(SO'DI-I CAR-BO/NAS EX-SIC-CA/TUS.) 

Sode Carbonas Exsiccata, Br.; Natrum Carbonicum Siccum, P.G.; Dried Carbonate of Soda ; 
Carbonate de Soude sec, F’r.; Getrocknete Soda, G. 

‘‘ Carbonate of Sodium, two hundred parts, To make one hundred parts. Break 
the salt into small fragments, allow it to effloresce by exposure to warm air for sey- 
eral days, then expose it to a temperature of about 45° C. (113° F.), until it has 
been converted into a white powder weighing one hundred parts. Pass the powder 
through a sieve and preserve it in well-stopped bottles.” U.S. 

“Take of Carbonate of Soda eight ounces. Expose the Carbonate of Soda in a 
porcelain capsule to a rather strong sand heat, until the liquid which first forms is 
converted into a dry cake, and, having rubbed this to powder, enclose it in a stop- 
pered bottle.” Br. 

Carbonate of Sodium contains ten molecules of water of crystallization, and, when 
heated, readily undergoes aqueous fusion. Upon continuing the heat, the water is 
driven off, and a white porous mass remains, which is easily reduced to powder. 
Dried carbonate of sodium is in the form of a white powder, and differs in nothing 
from the crystallized, except in being devoid of water of crystallization. (See Sod 
Carbonas.) ‘To neutralize 2°65 Gm. of Dried Carbonate of Sodium should require 
not less than 36°3 C.c. of the volumetric solution of oxalic acid (corresponding to at 
least 72-6 per cent. of anhydrous carbonate of sodium).” U. S. 

Medical Properties and Uses, ‘This preparation was introduced inta practice 
by Dr. Beddoes, who extolled its virtues in calculous complaints. It is applicable 
to the cure of such affections only when dependent on a morbid secretion of uric 
acid. Its advantage over the common carbonate is that it admits of being made into 
pills, in consequence of being in the dried state. As the water of crystallization forms 
more than half of the carbonate, the dose of the dried salt must be reduced in pro- 
portion. From five to fifteen grains (033-1 Gm.) may be given three times a day, 
in the form of pill prepared with soap and aromatics. For the medical properties 
of this salt, see Sodit Carbonas. 

Off. Prep. Sodii Arsenias, U. S.; Sods Arsenias, Br.; Soda Bicarbonas, Br, 


SODII CIILORAS. U.S. Chlorate of Sodiwm. 
NaCl1033 106°4. (SO'DI-I GHLO’RAS,) NaO, C105; 106°4, 


This new officinal salt is usually prepared by Wittstein’s process, which consists 
in first preparing sodium bitartrate by adding a strong solution containing 9°5 parts 
of tartaric acid to a hot aqueous solution of 9 parts of sodium carbonate. The hot 
solution is mixed with one in which 8 parts of potassium chlorate have been dissolved. 
Potassium bitartrate separates, whilst sodium chlorate remains in solution. The fil- 
tered solution is evaporated and crystallized. If desired of absolute purity, it may 
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be recrystallized from an alcoholie solution. Owing to the facility with which this 
salt parts with its oxygen, the following officinal cautionary direction should be borne 
in mind. “Chlorate of Sodium should be kept in well-stopped bottles, and should 

not be triturated with readily oxidizable or combustible substances.” U.S, Acci- 
dents have occurred from triturating it with sulphur, sugar, ete. 

Properties. It is officinally described as in “ colorless, transparent tetrahedrons 
of the regular system, permanent in dry air, odorless, having a cooling, saline taste, 
and a neutral reaction. Soluble in 1-1 parts of water, and in 40 parts ‘of alcohol at 
15° C. (59° F.); in 0:5 part of boiling water, and in 43 parts of boiling alcohol. 
When heated, the salt melts and afterward gives off a portion of its oxygen, finally 
leaving a residue of a neutral reaction completely soluble in water. A fragment of 
this residue imparts to a non-luminous flame an intense yellow color, not appearing 
more than transiently red when observed through a blue glass; and its aqueous solu- 
tion, acidulated with nitric acid, yields, with test-solution of nitrate of silver, a white 
precipitate soluble in ammonia. The aqueous solution of the salt should not pro- 
duce a white, crystalline precipitate on the addition of a saturated solution of bitar- 
trate of sodium (abs. of potassium). A dilute, aqueous solution should yield no 
precipitate with test-solution of chloride of barium (sulphate), or of oxalate of 
ammonium (calcium), and at most only a faint cloudiness with test-solution of nitrate 
of silver (limit of chloride).” 7S. 

Medical Properties. Chlorate of sodium has medical properties similar to those 
of the chlorate of potassium, whilst its greater solubility permits the use of stronger 
solutions. Dr. Traill Green commends its local use in aphthous sore mouth, erysip- 
elas, and as a bath (containing one or two ounces) in advanced scarlatina 


SODII CHLORIDUM. U.S., Br. Chloride of Sodium. 

NaCl3 584. (SO'DI-I GHLO'/RI-DUM.,) NaCl; 58°4, 

Natrium Chloratum Purum, P.G.; Chloruretum Sodicum, Sal Commune, s. Culinare; Table Salt; 
Sodium Chloride, Muriate of Soda, Sea Salt, Common Salt; Chlorure de Sodium, Hydro-chlorate 
de Soude, Sel commun, Sel de Cuisine, Sel marin, Fr. ; Chlornatrium, Kochsalz, G.; Salt, Dan., Sw. 
Chloruro di Sodio, Sal commune, /t.; Sal, Sp. 

This mineral production, so necessary to mankind, is universally distributed over 
the globe, and is the most abundant of the native soluble salts. Most animals have 
an instinctive relish for it; and, from its frequent presence in the solids and fluids 
of the animal economy, it may be supposed to perform an important part in assim- 
ilation and nutrition. 

Natural State. Common salt exists in nature, either in the solid state or in solu- 
tion. In the solid state, called rock salt, fossil salt, and sal gemme, it is often found 
forming extensive beds, and even entire mountains, from which it is extracted in 
blocks or masses by mining operations. Its geological position is very constant, it oc- 
curring almost invariably in secondary formations, associated with clay and gypsum. 
In solution it occurs in certain springs and lakes, and in the waters of the ocean. The 
principal salt mines are found in Poland, Hungary, and Russia; in various parts of 
Germany, particularly the Tyrol; in Cheshire, England; in Spain ; in various parts 
of Asia and Africa; in the islaid of St. Domingo 2 and it Peru, and other countries 
of South America. With the exception of a remarkable bed of rock salt in the island 
of Petite Anse, in Vermilion Bay, on the coast of Louisiana, there are in the United 
States no salt mines east of the Rocky Mountains; but there are numerous salt springs, 
which either flow naturally, or are produced artificially by sinking wells to various 
depths in places where salt is known to exist.} These are found principally i in Mis- 
souri, Kentucky, Illinois, Ohio, Michigan, Pennsylvania, Virginia, West Virginia, 
and New York. In the last-mentioned State the springs are the most productive ; 
the chief ones being situated at Salina, Montezuma, and Galen. In Virginia an 

* This deposit is on the south side of the island, and is said to form a mountain 6 miles long, 
from half a mile to a mile broad, and from 400 to 500 feet high. The salt in its crude state con- 
tains 96°79 per cent. of pure chloride of sodium. (A.J. P., Sept. 1865, p. 395.) 

tT Lock salt in Nevada. In an extract from a letter dated at Virginia City, in Nevada, it is said 
that near Carson River, in that State, a basin of common salt had been discovered, five miles square 


in extent, and fourteen feet in thickness. The salt is said to be very pure, hard, and as clear as 
erystal, and capable of being mined with great facility. 
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important salt region exists, extending fifteen miles on both sides of the Great 
Kanawha River, and in Michigan in the counties of Huron, Bay, and Saginaw 
extensive salt wells are worked. In this latter State the production of salt for the 
year 1880 was 2,676,588 barrels, and the present manufacturing capacity of the 
State is put at 3,150,000 barrels. Rock salt is always transparent or translucent ; 
but it often exhibits various colors, such as red, yellow, brown, violet, blue, ete., 
which are supposed to be derived from iron and manganese. 

Extraction. Mines of salt are worked in two ways. When the salt is pure, it is 
merely dug out in blocks and thrown into commerce. When impure, it is dissolved 
in water, and extracted afterwards from the solution by evaporation. When the salt 
is naturally in solution, the mode of extraction depends upon the strength of the 
brine, and the temperature of the place where it is found. When the water contains 
from 14 to 15 per cent. of the salt, it is extracted by evaporation in large iron boil- 
ers. If, however, it contains only 2,3, 4, or 5 per cent., the salt is obtained in a dif- 
ferent manner. If the climate is warm, it is procured by spontaneous evaporation, 
effected by the heat of the sun; if temperate, by a peculiar mode of evaporation, to 
be mentioned presently, and the subsequent application of artificial heat. 

Sea-water is a weak saline solution, containing 2-7 per cent. of common salt, which 
is extracted by the agency of solar heat in warm countries. Salt thus obtained is 
called bay salt. The extraction is conducted in Europe principally on the shores of 
the Mediterranean, the waters of which are salter than those of the open ocean. The 
mode in which it is performed is by letting the sea-water into shallow dikes, lined 
with clay, and capable, after having been filled, of being shut off from the sea. In 
this situation the heat of the sun gradually concentrates the water, and the salt is 
deposited. In temperate climates, weak brines are first concentrated in buildings called 
graduation houses. These are rough wooden structures open on the sides, ten or 
eleven yards high, five or six wide, and three or four hundred long, and containing 
an oblong pile of brushwood somewhat smaller than the building itself. The brine 
is pumped up into troughs full of holes, placed above the brushwood, upon which it 
is allowed to fall, and in its descent becomes minutely divided. This operation, by 
greatly increasing the surface of the brine, promotes its evaporation ; and, being re- 
peated several times, the solution is at last brought to the requisite degree of strength 
to permit of its final concentration in iron boilers by artificial heat. 

Properties. Chloride of sodium is white, without odor, and of a peculiar taste 
called saline. It is usually crystallized in cubes; but by hasty evaporation it often 
assumes the form of hollow quadrangular pyramids, or hopper-shaped crystals, con- 
sisting of an aggregation of cubes. It is officinally described as in “ white, shining, 
hard, cubical crystals, or a crystalline powder, permanent in the air, odorless, having 
a purely saline taste, and a neutral reaction. Soluble in 28 parts of water at 15° C. 

59° F.), and in 2:5 parts of boiling water; almost insoluble in alcohol. When 
heated, the salt decrepitates ; at a red heat it melts, and at a still higher temperature 
it is slowly volatilized with partial decomposition. A fragment of the salt imparts 
to a non-luminous flame an intense yellow color, not appearing more than transiently 
red when observed through a blue glass. The aqueous solution, acidulated with 
nitric acid, yields, with test-solution of nitrate of silver, a white precipitate soluble 
in ammonia. An aqueous solution of the salt should yield no precipitate or cloudi- 
ness on the addition of test-solution of carbonate of sodium (alkaline earths), chloride 
of barium (sulphate), or hydrosulphuric acid or sulphide of ammonium (metals). 
If 2 Gm. of the salt be digested with 20 Gm. of alcohol, the cold and filtered alco- 
holic solution evaporated to dryness, the residue dissolved in water, a little gelatinized 
starch added, and subsequently chlorine water, drop by drop, no colored tint should 
make its appearance at the line of contact of the two liquids (abs. of iodide or 
bromide). 1 Gm. of Chloride of Sodium, when completely precipitated by nitrate 
of silver, should yield 2-450 Gm. of dry chloride of silver.” U.S. When pure, it 
undergoes no change in the air; but, when contaminated with chloride of magnesium, 
as not unfrequently happens, it is deliquescent. Exposed to a gradually increasing 
heat, it first decrepitates from the presence of interstitial moisture, next melts, and 
finally volatilizes in white fumes with but partial decomposition. (Mulder, Journ. de 
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Pharm. et de Chim., 4e éd., iii. 390.) It is decomposed by several of the acids, 
particularly sulphuric and nitric, which disengage vapors of hydrochloric acid; by 
carbonate of potassium with the assistance of heat; and by nitrate of silver and 
mercurous nitrate. In contact with iron, in the presence of air and moisture, it 
undergoes decomposition. (Chem. News, June, 1869, p. 298.) It is decomposed 
by steam excessively heated, with the escape of hydrochloric acid and an alkaline 
residue. (Chem. News, June 4, 1875, p. 243.) 

Several varietiés of common salt are distinguished in commerce; as stoved salt, 
jishery salt, bay salt, etc.; but they are characterized by the size and compactness 
of the grains, and not by any difference in composition. 

Composition. Common salt, in its pure state, consists of one atom of chlorine 
35:4, and one of sodium 23 = 58-4. It contains no water of crystallization. The 
common salt of commerce, besides pure chloride of sodium, contains, generally 
speaking, insoluble matter, and usually more or less of the sulphates of calcium and 
magnesium, and chlorides of calcium and magnesium. When pure, it is not pre- 
cipitated by carbonate of sodium, chloride of barium, or ferrocyanide of potassium. 
Chloride of calcium is generally present in very small amount; but the chloride of 
magnesium sometimes amounts to 28 parts in 1000. Sulphate of calcium is usually 
present ; constituting variously from 1 to 23} parts in 1000; and sulphate of mag- 
nesium is sometimes present and sometimes absent. ‘To separate the earths, a boil- 
ing solution of carbonate of sodium must be added, as long as any precipitate is 
formed. The earths will fall as carbonates, and must be separated by filtration, and 
the sulphate of sodium and chloride of sodium, resulting from the double decom- 
position, will remain in solution. The sulphate of sodium may then be decomposed 
by the cautious addition of chloride of barium, which will generate chloride of 
sodium and insoluble sulphate of barium. 

Medical Properties. Chloride of sodium, in small doses, acts as a stimulant 
tonic and anthelmintic; in larger ones as a purgative and emetic. It certainly pro- 
motes digestion, and the almost universal animal appetency for it proves it to bea 
salutary stimulus in health. From the experiments of Prof. Bucheim, it appears 
that common salt quickly passes into the blood, and is thrown off in greater part, in 
six hours, by the kidneys. The portion not found in the urine and feeces is proba- 
bly appropriated to the uses of the economy. According to the experiments of M. 
Plouviez, made upon himself, at intervals, during twenty-five months, a saline regi- 
men has the effect of increasing the weight and strength of the body. He began 
with a teaspoonful daily, which he increased to a tablespoonful, continuing to take 
this dose for a period of three or four months. The regimen appeared to produce 
plethora. The blood, analyzed while under the full effects of the salt, was found to 
contain more of the corpuscles and salts, but less of the albumen and water. 

Common salt has been used with good effect by a number of practitioners as a 
remedy in intermittent fever. This practice is said to have been long followed in 
Hungary. In 1850 it was brought to the notice of the profession by M. Scelle- 
Mondezert, of Charenton, on whose results M. Piorry reported favorably. Since 
then the power of common salt as an antiperiodic has been attested by Dr. Lattimore, 
of New York, Dr. Hutchinson, of Brooklyn, Dr. Moroschkin, of Russia, and others. 
In some cases, observed by M. Piorry, the spleen rapidly diminished in size. It is 
not alleged to be equal to quinine. The dose is from eight to twelve drachms 
(31:1-46°6 Gm.), given in divided doses during the apyrexia. It is best administered 
in mucilage of slippery elm, or in coffee. 

On the sudden occurrence of hamoptysis, common salt is usefully resorted to as 
a styptic, in the dose of a teaspoonful (3-9 Gm.) taken dry, and often proves suc- 
cessful in stopping the flow of blood. Externally applied in solution it is stimulant, 
and may be used either locally or generally. Locally, it is sometimes employed as 
a fermentation in sprains and bruises; and as a general external application it forms 
the salt-water bath, a valuable remedy asa tonic and excitant in depraved conditions 
of the system, especially when occurring in children. A pound of salt, dissolved 
in four gallons of water, forms a solution of about the strength of sea-water, and 
suitable for a bath, The dose, as a tonic, is from ten grains to a drachm (0°65- 
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3°9 Gm.) ; as a cathartic, from two drachms to half an ounce (7:8-15-5 Gm.). 
In doses of from half an ounce to an ounce (15:5-31-1 Gm.), dissolved in four or 
five times its weight of water, it frequently proves a prompt and eflicient emetic, 
invigorating rather than depressing the powers of the system. It is frequently used 
as a clyster, in the quantity of from one to two tablespoonfuls in a pint of water. 

The uses of common salt in domestic economy as a condiment and antiseptic are 
well known. In pharmacy it is employed to prepare chlorine, hydrochloric acid, 
chloride of ammonium, calomel, and corrosive sublimate. It is‘also used to form 
sulphate of sodium, with a view to its conversion into carbonate of sodium. 

Of. Prep. Acidum Hydrochloricum, Sr.; Hydrargyri Perchloridum, Br.; Hy- 
drargyri Subchloridum, Br. 


SODIIT HYPOPHOSPHIS. U.S. Hypophosphite of Sodium. 

NaH, PO: H: O03; 106. (SO/DI-I HY-PQ-PHOS/PHIS. ) Na0O, 2HO, PO. 2HO; 106. 

“‘ Hypophosphite of Sodium should be kept in well-stopped bottles.” U.S. 

Sode Hypophosphis, 2r.; Natrum Hypophosphorosum, Hypophosphis Sodicus; Hypophosphite 
of Soda; Hypophosphite de Soude, #r.; Unterphosphorigsaures Natron, G 

Hypophosphite of sodium is prepared by mixing solutions of hypophosphite of 
ealcium and crystallized carbonate of sodium, in the proportion of six ounces of the 
former dissolved in four pints of water, to ten of the latter in one and a half pints. 
Double decomposition takes place, with the formation of carbonate of calcium and 
hypophosphite of sodium, of which the Jatter is held in solution, and the former pre- 
cipitated. After filtration to separate the carbonate of calcium, the solution is evapo- 
rated to a pellicle, and then stirred constantly till the salt granulates, the heat being 
continued. If required quite pure, the granulated salt is dissolved in officinal alcohol ; 
and the liquid, having been evaporated to asyrupy consistence, is set aside to crystallize. 

Sometimes the hypophosphite of sodium explodes with violence during the evap- 
oration of its solution. This was ascribed to the use of too high a heat; but the 
same accident has occurred when the heat was applied by means of a water-bath. 
(See A. J. P., 1860, p. 87.) Ina communication of Mr. Tuson to the Chemical 
News (No. 31, p. 46), it is stated that, though he had superintended the manufac- 
ture of large quantities of the hypophosphites of calcium and of sodium, he had 
never witnessed anything like an explosion; but the heat employed in evuporation 
had never approached 100° ©. (212° F.); and this is probably the true explana- 
tion. Caution, therefore, should be observed to evaporate at a low temperature. 

Properties. Hypophosphite of sodium occurs in “small, colorless or white, rec- 
tangular plates, or a white, granular powder, deliquescent on exposure to air, odor- 
less, having a sweetish, saline taste, and a neutral reaction. Soluble in 1 part of 
water, and in 30 parts of alcohol at 15° C, (59° F.); in 0:12 part of boiling water, 
and in 1 part of boiling alcohol. When heated in a dry test-tube, the salt loses 
water, then evolves a spontaneously-inflammable gas (phosphoretted hydrogen), 
burning with a bright, yellow flame. A fragment of the salt imparts to a non-lumi- 
nous flame an intense yellow color, not appearing more than transiently red when 
observed through a blue glass. On triturating or heating the salt with an oxidizing 
agent, the mixture will explode. The aqueous solution yields, with test-solution 
of nitrate of silver, a white precipitate, which rapidly turns brown and black ; ana, 
when acidulated with hydrochloric acid, and added to excess of test-solution of 
mercuric chloride, it first produces a white precipitate of calomel, and, on further 
addition, metallic mercury separates. The aqueous solution of the salt should not 
effervesce on the addition of an acid (abs. of carbonate), and should not be precipi- 
tated nor be rendered cloudy by test-solution of oxalate of ammonium (abs. of cal- 
cium), nor by a saturated solution of bitartrate of sodium (abs. of potassium). 
After being acidulated with hydrochloric acid, it should not produce a white pre- 
cipitate or cloudiness with test-solution of chloride of barium (sulphate). On mix- 
ing the aqueous solution with test-solution of magnesium, not more than a slight 
cloudiness should make its appearance (limit of phosphate).” U.S. 

Hypophosphorous acid consists of one atom of phosphorus, two of oxygen, and 
three of hydrogen, of which, however, only one is replaceable by metal. It has a 
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strong affinity for oxygen, and acts therefore as a powerful deoxidizing agent, as is 
shown by its reducing silver and mercury from their salts. The solubility of hypo- 
phosphite of sodium is increased by the addition of hypophosphorous acid. As the 
soluble salts of mercury and silver are reduced by the hypophosphites, they are of 
course incompatible with hypophosphite of sodium in prescriptions. With the hy- 
pophosphite of calcium, all the soluble sulphates and carbonates produce precipitates. 
Medical Properties and Uses. Attention was first directed to the use of the 
hypophosphites in the treatment of phthisis by Dr. Churchill, of Paris. The weight 
of testimony appears to be opposed to the first favorable impressions; and, though 
some cases may have seemed to be benefited, yet great care must be taken not to 
allow a reliance on the hypophosphites to interfere with the use of remedies known 
to be efficient, as cod-liver oil and supporting measures generally. Dr. J. D. Brown, 
of the Albany City Hospital, has found the hypophosphites highly useful in diseases 
attended with the loss of nerve-power, and in many of the complaints of infancy 
connected with the scrofulous diathesis and defect in the osseous system. (Boston 
Med. and Surg. Journ., \xxiii. 412, Dec. 21, 1865.) The dose of either of the 
hypophosphites may be from ten to thirty grains (0°65-1:95 Gm ), three times a day. 
Off. Prep. Syrupus Hypophosphitum. 


SODIIL HYPOSULPHIS. U. 8. Hyposulphite of Sodium. 
Naz Sz O3. 5H2 O3 248. (SO/DI-I HY-PO-SUL’PHIS. ) NaO, Sz Oz. 5HO; 124. 


“ Hyposulphite of Sodium should be kept in well-stopped bottles.” U.S. 
Natrum Subsulfurosum (Hyposulfurosum), P.G.; Hyposulphis Sodicus; Hyposulphite de Soude, 
Sulfite sulfuré de Soude, /’r.; Unterschwefligsaures Natron, G. 


This salt is used in the United States and British Pharmacopeeias as a test, and 
for the formation of the Volumetric Solution of Hyposulphite of Soda. It is readily 
prepared, according to Walchner, by mixing a pound of dry carbonate of sodium, 
in fine powder, with five ounces of sulphur, heating the mixture gradually in a por- 
celain vessel until the sulphur melts, and stirring the agglutinated mass, still kept 
hot, in order that every portion of it may come in contact with the air. The sul- 
phide of sodium, first formed, is thus converted into sulphite of sodium. This is 
dissolved in water, and the filtered solution, being boiled with sulphur, becomes one 
of hyposulphite of sodium, from which, after filtration and concentration, the salt 
is deposited in crystals. It may be obtained also by digesting the solution of sul- 
phite of sodium, at a high temperature but short of ebullition, with finely divided 
sulphur. Hyposulphurous acid exists only in combination; and its salts were for- 
merly considered simply as sulphuretted sulphites. The true hyposulphurous acid, 
according to theory, would be H,SO,, while H,S,O, is more properly thiosulphuric 
acid, as it differs from sulphuric acid by the replacement of one oxygen atom by one 
sulphur atom. Inasmuch as Schiitzenberger has recently discovered the true hy- 
posulphurous acid, H,SO,, exact chemical usage would demand that we give the 
distinguishing name thiosulphuric to what was formerly called hyposulphurous. 
Schiitzenberger himself called the newly-discovered acid hydrosulphurous, but this 
is not characteristic, and the correct name for the officinal hyposulphite of sodium 
would be thiosulphate of sodium. 

Properties. It is officinally described as in “large, colorless, transparent, mono- 
clinic prisms or plates, eflorescent in dry air, odorless, having a cooling, somewhat 
bitter and sulphurous taste, and a neutral or faintly alkaline reaction. Soluble in 
15 part of water at 15° C. (59° F.), and in 0-5 part of boiling water, in the latter 

case with partial decomposition; insoluble in alcohol. When rapidly heated to about 
50° OC. (122° F.), the salt melts; when slowly heated until it is effloresced, and 
afterward to 100° ©. (212° F-.), it loses all its water (36°3 per cent.), and at a low 
red heat it is decomposed. A fragment of the salt imparts to a non-luminous flame 
an intense yellow color, not appearing more than transiently red when observed 
through a blue glass. The aqueous solution dissolves chloride or oxide of silver, 
and discharges the color of solution of iodized starch and of solution of iodine. 
Sulphuric acid added to the solution gives rise to the odor of burning sulphur and 
causes a white precipitate of sulphur (difference from bisulphite and sulphite).” 
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U.S. Its solution dissolves chloride of silver and all other insoluble compounds of 
that metal, except the sulphide, and that resulting from the decomposition of a silver 
salt by light. Though without action on iodide of potassium, it dissolves iodine 
decomposes iodic acid with the liberation of iodine, and destroys the blue color of 
iodide of starch. (Brande and Taylor.) In dissolving iodine it forms with it 
iodide of sodium and tetrathionate of sodium; as represented by the formula 
2(Na,S,O,) + I, = (Nal), + Na,S,O,. It dissolves also sulphate and iodide of 
lead, and sulphate of calcium much more freely than water. (Jowrn. de Pharm., 
Avril, 1864, p. 363.) Its relations to iodine render it valuable as a means of esti- 
mating the quantity of free iodine, for which purpose it is used in the Pharma- 
copeeias in the form of a volumetric solution. In consequence of its peculiar solvent 
properties, it is much used in photography. The photographers employ it for the 
purpose of dissolving the unchanged iodide or bromide of silver from the plate, 
after the action of the light, and thus fixing the image already formed. It is also 
largely used as an “ antichlor’” in the paper manufacture to free the paper pulp from 
the excess of chlorine used in the bleaching. The following are the officinal tests. 
“ A solution of the salt in 80 parts of water should not be rendered cloudy by a few 
drops of test-solution of chloride of barium (abs. of sulphate), and a concentrated 
solution should not effervesce when added to diluted acetic acid (abs. of carbonate). 
A solution of 2 Gm. of the salt in 10 Gm. of water, agitated for a short time with 
1 Gm. of iodine, should yield a colorless liquid, with at most only a faint, white 
opalescence (corresponding to about 98 per cent. of pure Hyposulphite of Sodium).” 
U.S. One of the most delicate tests is that of iodine with starch. The blue color 
produced by the mixture of very small quantities of these two substances in solu- 
tion is instantly discharged by a solution containing a trace of the hyposulphite. 
Mr. M. Carey Lea has discovered a test in ruthenium. When a solution of a salt 
of this metal, made alkaline with ammonia, is boiled with the hyposulphite, it grad- 
ually becomes rose-colored, and ultimately of a rich carmine, which in strong solu- 
tion becomes almost black; and then, if diluted, the shade is magnificent, rivalling 
the aniline red in richness. (Am. Journ. of Sct. and Arts, Sept. 1867, p. 222.) 

Medical Properties. Hyposulphite of sodium is a very powerful poison to fungi 
and other low organic forms. Consequently, when added to fermenting mixtures, it 
arrests the process of change. This led Dr. G. Polli to suggest its use in certain 
diseases supposed to be dependent on a fermentation or zymosis in the blood. The 
theory has seemed plausible to many practitioners, and the remedy has’ been ex- 
tensively administered in pyeemia and the so-called zymotic disorders and allied 
affections. Although individual experiences corroborating the early successes of 
Polli have been reported, the general professional verdict is unmistakably adverse. 
The hyposulphite seems not to be without influence upon the human system. When 
taken internally it appears to have deoxidizing powers, probably through the passage 
of the hyposulphurous into sulphuric acid. It has been found, in its action on the 
urine, to diminish urea and increase uric acid, to increase the sulphates, and to 
cause the presence of sugar and oxalic acid in the urine. (Kletzinsky, Ann. de 
Thérap., 1860, p. 109.) With a view to its poisonous influence on the sarcina ven- 
triculi which attends yeasty vomiting, it has been employed in that complaint; and, 
as a local application, it may be used in all the parasitic affections of the skin and 
mouth. It may be given in the dose of from ten to twenty grains (0°65-1'3 Gm.), 
three times a day, simply dissolved in water, or in the form of syrup. For external 
use a drachm may be dissolved in a fluidounce of water. As the effects of this 
salt proceed from its acid constituent, other hyposulphites may be employed for the 
same purposes; and hyposulphite of calcium has been recommended. For the mode 
of preparing the latter salt, see A. J. P., 1863, p. 223. 


SODII IODIDUM. U.S. Iodide of Sodiwn. 
Nal; 149°6. (SO'DI-1 I-OD'I-DUM.) Nal; 149°6. 
“ Todide of Sodium should be kept in well-stopped bottles.” U.S. 


Natrum Iodatum; Iodure de Sodium, /%.; Jodnatrium, G. h ; 
This iodide may be prepared either by treating a solution of caustic soda with 
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iodine, or by double decomposition between iodide of iron and carbonate of sodium, 
precisely as iodide of potassium is obtained by the corresponding processes for that 
salt. As only small quantities are likely to be wanted as a medicine, the latter 
process is preferable ; being more easily conducted on a small scale. 

Properties. It is a very soluble white salt, crystallizing in anhydrous cubes 
from a hot solution, and in oblique rhombic prisms, with two mols. of water, by 
spontaneous evaporation. It is officinally described as in “ minute, colorless or 
white, monoclinic crystals, or a crystalline powder, deliquescent on exposure to 
air, odorless, having a saline and slightly bitter taste, and a neutral or faintly 
alkaline reaction. Soluble in 0-6 part of water and in 18 part of alcohol at 15° 
C. (59° F.); in 0°3 part of boiling water, and in 1-4 parts of boiling aleohol. Ata 
dull red heat, the salt melts without losing weight. At a full red heat, it 1s slowly 
volatilized with partial decomposition. A fragment of the salt imparts to a non- 
luminous flame an intense yellow. color, not appearing more than transiently red 
when observed through a blue glass. If disulphide of carbon be poured into a solu- 
tion of the salt, then chlorine water added drop by drop, and the whole agitated, the 
disulphide of carbon will acquire a violet color. The aqueous solution of the salt, 
mixed with gelatinized starch, and afterward with diluted hydrochloric acid, should 
not at once acquire a blue color (abs. of iodate). If 1 Gm. of the salt be dissolved 
in 10 C.c. of water of ammonia, then shaken with a solution of 1-2 Gm. of nitrate 
of silver in 20 C.c. of water, and the filtrate be supersaturated with 7 C.c. of nitric 
acid, no cloudiness should make its appearance within ten minutes (abs. of more 
than about 0-5 per cent. of chloride or bromide). On adding to 1 Gm. of the salt, 
dissolved in 20 C.c. of water, 5 or 6 drops of test-solution of nitrate of barium, no 
immediate cloudiness or precipitate should make its appearance (limit of sulphate). 
1 Gm. of the powdered and dried salt, when completely precipitated by nitrate of 
silver, yields, if perfectly pure, 1566 Gm. of dry iodide of silver.” U.S. 

Medical Properties. Iodide of sodium has the same therapeutic effects and is 
used in the same diseases as iodide of potassium. ‘It is said to be better borne than 
the latter iodide. In Italy it has been used with remarkable success in constitu- 
tional syphilis. The dose is twenty grains (1:3 Gm.), gradually increased to forty 
(2°6 Gm.), three times a day, dissolved in three fluidounces (90 C.c.) of water. 
(See Prof. Procter’s paper on the preparation of this iodide, in A. J. P., July, 
1854, p. 305.) At the suggestion of Prof. Gross, it was employed by Dr. John J. 
Black, at the Philadelphia Hospital, as a substitute for iodide of potassium in the 
treatment of syphilitic affections, and seemed to be not less efficacious than that 
medicine, while producing none of its unpleasant effects. (Am. Journ. of Med. Sci., 
July, 1865, p. 87.) 


SODII NITRAS. U.S. Nitrate of Sodium. 
NaNQOs33 85. (SO/DI-I NI/TRAS.) NaO, NOs; 85. 


“ Nitrate of Sodium should be kept in well-stopped bottles.” ZS. ‘A native 


salt, purified by crystallization from water.” Br. 

Sode Nitras, Br.; Nitrate of Soda, Cubic Nitre; Natrum Nitricum, P.G.; Nitras (Azotas) So- 
dicus, Nitrum Cubicum; Azotate (Nitrate) de Soude, Nitre eubique, Nitrate de Chili, Fr.; Chili- 
salpeter, G. 

This salt, called also cubie nitre, was recognized as officinal in 1870. Nitrate of 


sodium isimported from South America, where it is found naturally in the desert of 
Atacama and elsewhere in Peru, forming beds of vast extent. Attempts were made 
between 1820 and 1830 to export it to England and the United States; but the 
cargoes were unsalable. Soon afterwards, however, its value became known; so that 
at present large quantities are exported from Peru, being consumed in the manu- 
facture of sulphuric and nitric acids, and as a fertilizer. The salt has been found 
also largely in Brazil, in the province of Bahia, near the river San Francisco. (A. 
J. P., Nov. 1861, p.502.) Fora particular account of the nitrate of sodium deposits 
of Peru, see Zbid., March, 1862, p. 263; also Potassit Nitras, page 1180. 

The crude sait, as it comes from Peru, is in saline lumps, rather soft and friable, 
and damp on the surface. It is distinguished into varieties according to its color 
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and state of aggregation, as white compact, yellow, gray compact, gray crystalline, 
white crystalline, and varies very much in purity, containing from 85 to only 20 per 
cent. of the pure salt. Some of the varieties contain iodine. The impurities consist 
of common salt, sulphate and carbonate of sodium, and chloride of calcium. Occa- 
sionally borate of calcium, associated with borate of sodium, is found under the beds 
of the nitrate. 

Arrangements have been made for treating the crude nitrate so as to deliver it to 
commerce in a state of great purity. Exposure of the mineral to an open fire, which 
seems to have been first employed, has been entirely superseded by mechanical meth- 
ods aided by steam, to prepare it for the subsequent steps of solution, crystallization, 
and desiccation. The Peruvian nitre, prepared by the “ Nitre Association of Tara- 
paca,” the province in which the mineral exists, never contains more than 0:5 or 
0-667 per cent. of impurities. It is white, pearly, dry, and light, and does not re- 
quire to be refined for the practical uses to which it is applied. (Thiercelin, Jowrn. 
de Pharm., Juin, 1868, p. 439.) 

Properties. Nitrate of sodium, when pure, is in “ colorless, transparent, rhom- 
bohedral crystals, slightly deliquescent in damp air, odorless, having a cooling, saline 
and slightly bitter taste, and a neutral reaction. Soluble in 1:3 parts of water at 
15° C. (59° F.), and in 0°6 part of boiling water; scarcely soluble in cold, but 
soluble in 40 parts of boiling alcohol. When heated to about 312° C. (594° F.), 
the salt melts, and, on further heating, it is decomposed, giving off oxygen and 
leaving a residue which emits nitrous vapors on the addition of sulphuric acid. 
Thrown upon red hot coals, the salt deflagrates. A fragment of the salt imparts to 
a non-luminous flame an intense yellow color, not appearing more than transiently 
red when observed through a blue glass. The aqueous solution of the salt should 
remain unaffected by hydrosulphuric acid or sulphide of ammonium (abs. of metals), 
also by carbonate of ammonium (abs. of alkaline earths), or a saturated solution of 
bitartrate of sodium (abs. of potassium). If previously acidulated with nitric acid, 
it should yield no precipitate or cloudiness with test-solution of nitrate of barium 
(sulphate), and at most only a faint opalescence with test-solution of nitrate of silver 
(limit of chloride). On adding to a solution of the salt a few drops of solution of 
hydrosulphuric acid, then some gelatinized starch, and carefully pouring a few drops 
of chlorine water on top, no blue zone should make its appearance at the line of 
contact of the two liquids (abs. of iodide). If 1 Gm. of Nitrate of Sodium be 
heated with 1 Gm. of concentrated sulphuric acid, and the mixture be kept at a red 
heat until it ceases to lose weight, the residue should weigh 0:835 Gm.” U.S. 
Like nitrate of potassium, it deflagrates when thrown on the fire, but is distinguished 
by giving rise to an orange-yellow flame, and by the rhomboidal shape of its crystals, 
those of nitre being long six-sided prisms. According to the Br. Pharm., it evolves 
ruddy fumes when warmed in a test-tube with sulphuric acid and copper wire. 

Medical Uses. This salt has been praised as a remedy in dysentery by two 
German physicians, Drs. Velsen and Meyer, given in the quantity of from half an 
ounce to an ounce (15:5-31:1 Gm.) in the course of the day, dissolved in gum- 
water, or other mucilaginous liquid. It has been used with success in the same 
disease by Dr. Rademacher, of Vienna, who recommends it in a number of other 
diseases having nothing in common. (Ann. de Thérap., 1854.) Dr. J. B. Brown 
also bears very similar emphatic testimony. (Charleston Med. Journ., May, 1804, 
p. 398.) 

Off. Prep. Sodz Arsenias, Br. 


SODII PHOSPHAS. U.S. Phosphate of Sodium. 
Na; HPO. 12H203 358. —(S0/DJ-I_ PHOS'PHAS.) 2Na0, HO, P05. 24H0; 358, 


“ Phosphate of Sodium should be kept in well-stopped bottles, in a cool place.” 
U.S. 

Sode Phosphas, Br.; Medicinal Tribasic Phosphate of Sodium, Phosphate of Soda; Natrum 
Phosphoricum, P.G.; Phosphas Sodicus (Natricus), Sal Mirabile Perlatum ; Phosphate de Soude, 
Fr.; Phosphorsaures Natron, G. 
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A process for this salt is no longer officinal; that of U. S. P. 1870 will be found 
in the foot-note.* 

“Take of Bone Ash, in powder, ten pounds [avoirdupois] ; Sulphuric Acid fi/ty- 
six fluidounces ; Distilled Water four gallons and a half [Imperial measure], or a 
sufficiency ; Carbonate of Soda sixteen pounds [avoird.], or a sufficiency. Place the 
Bone Ash in a capacious earthenware or leaden vessel, pour on the Sulphuric Acid, 
and stir with a glass rod until the whole powder is thoroughly moistened. After 
twenty-four hours, add gradually and with constant stirring a gallon [ Imp. meas. ] 
of the Water; digest for forty-eight hours, adding Distilled Water from time to 
time to replace what has evaporated. Add another gallon [Imp. meas.] of the Water, 
stirring diligently, digest for an hour, filter through calico, and wash what remains 
on the filter with successive portions of Distilled Water, till it has almost ceased to 
have an acid reaction. Concentrate the filtrate to a gallon, let it rest for twenty-four 
hours, and filter again. Heat the filtrate to near the boiling point, add the Car- 
bonate of Soda previously dissolved in two gallons [Imp. meas.] of the Water, till it 
ceases to form a precipitate, and the fluid has acquired a feeble alkaline reaction. 
Filter through calico, evaporate the clear liquor till a film forms on the surface, and 
set it aside to crystallize. More crystals will be obtained by evaporating the mother- 
liquor, a little Carbonate of Soda being added if necessary to maintain its alkalinity. 
Dry the crystals rapidly, and without heat, on filtermg paper placed on porous bricks, 
and preserve them in stoppered bottles.” Br. 

The incombustible part of bones is obtained by burning them to whiteness, and 
consists of neutral phosphate of calcium, called bone-phosphate, associated with 
some carbonate of calcium, etc. (See Os Ustum.) When this is mixed with sul- 
phuric acid, the carbonate of calcium is entirely decomposed, giving rise to effer- 
vescence. The phosphate of calcium undergoes partial decomposition ; the greater 
part of the lime, being detached, precipitates as sulphate of calcium, while the phos- 
phorie acid, set free, combines with the undecomposed portion of the phosphate, and 
remains in solution as an acid phosphate of calcium, holding dissolved a small portion 
of the sulphate of calcium. In order to separate the acid phosphate from the pre- 
cipitated mass of sulphate of calcium, boiling water is added to the mixture, the 
whole is strained, and the sulphate washed as long as acid phosphate is removed, 
which is known by the water passing through in an acid state. The different liquids 
which have passed the strainer, consisting of the solution of acid phosphate of cal- 
cium, are mixed and allowed to stand; and by cooling a portion of sulphate of calcium 
is deposited, which is got rid of by decantation. The bulk of the liquid is now re- 
duced by evaporation, and, in consequence of the diminution of the water, a fresh 
portion of sulphate of calcium is deposited, which is separated by subsidence and 
decantation as before. The acid phosphate of calcium solution, being heated, is now 
saturated by means of a hot solution of carbonate of sodium. ‘The carbonic acid is 
liberated with effervescence, and the alkali, combining with the excess of acid of 
the acid phosphate, produces a phosphate of sodium; while the acid phosphate of 
calcium, by the loss of its excess of acid, becomes the neutral phosphate and precipi- 
tates. The phosphate of calcium is separated by a new filtration ; and the filtered 
liquor, which is a solution of phosphate of sodium, is evaporated so as to crystallize. 

In the U. 8. process of 1870, the calcined bone is to the acid as 10 to 6; in the 
Br. process as 10 to 63 nearly. The proportion recommended by Berzelius is as 10 

* Sodit Phosphas. “ Take of Bone, calcined to whiteness and in fine powder, one hundred and 
twenty troyounces ; Sulphuric Acid seventy-two troyounces ; Carbonate of Sodium, Water, each, a 
sufficient quantity. Mix the powder with the Sulphuric Acid in an earthen vessel; then add eight 
pints of Water, and, having stirred the mixture thoroughly, digest for three days, occasionally 
adding a little Water to replace that which is lost by evaporation, and frequently stirring the mix- 
ture. At the expiration of that time, pour in eight pints of boiling Water, and strain through 
muslin, gradually adding more boiling Water until the liquid passes nearly tasteless. Set by the 
strained liquor that the dregs may subside, and, having poured off the clear solution, boil it down to 
eight pints. To the concentrated liquid, poured off from the newly formed dregs and heated in an 
iron vessel, add by degrees Carbonate of Sodium, previously dissolved in hot Water, until effer- 
vescence ceases, and the phosphoric acid is completely saturated ; then filter the liquid, and set it 
aside to crystallize. Having removed the erystals, add, if necessary, a small quantity of Carbonate 


of Sodium to the liquid, so as to render it slightly alkaline; then alternately evaporate and erystal- 
lize, so long as crystals are produced. Lastly, keep the crystals in a well-stopped bottle.” U. S. 
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to 6°66. The acid, in the officinal process, is added to the calcined bone in the con- 
centrated state, and afterwards diluted with more or less water. In the process given 
by Berzelius it is first diluted with twelve times its weight of water. All the writers 
state that phosphate of sodium crystallizes more readily by allowing its solution to be 
slightly alkaline ; and aremarkable fact is, that a neutral solution, when it erystal- 
lizes, leaves a supernatant liquid which is slightly acid and uncrystallizable. Hence 
it is necessary, after getting each successive crop of crystals, to render the mother- 
water neutral or slightly alkaline, before it will furnish an additional quantity. 

M. Funcke, a German chemist, has given the following cheap and expeditious 
method for obtaining phosphate of sodium. To the powdered calcined bone, diffused 
in water, sufficient diluted sulphuric acid is added to decompose all the carbonate of 
calcium which it contains. When the effervescence ceases, the matter is treated with 
nitric acid, which dissolves the phosphate of calcium, and leaves the sulphate. The 
nitric solution of the phosphate is then treated with sulphate of sodium, equal in 
quantity to the bone employed ; and after the reaction is completed, the nitric acid 
is recovered by distillation. In consequence of a double decomposition, sulphate of 
calcium and phosphate of sodium are formed, the latter of which is separated by 
water, and crystallized in the usual manner. 

Properties. The medicinal phosphate of sodium is in “large, colorless, trans- 
parent, monoclinic prisms, speedily efflorescing and becoming opaque on exposure 
to air, odorless, having a cooling, saline and feebly alkaline taste, and a slightly al- 
kaline reaction. Soluble in 6 parts of water at 15° C. (59° F.), and in 2 parts of 
boiling water; insoluble in alcohol. When heated to about 40° C. (104° F.), the 
salt melts, yielding a clear liquid, and, on continued heating to near 100° C. (212° 
F.), it loses all its water of crystallization (60°3 per cent.). A fragment of the salt 
imparts to a non-luminous flame an intense yellow color, not appearing more than 
transiently red when observed through a blue glass. The aqueous solution of the 
salt yields, with test-solution of magnesium, a white, crystalline precipitate soluble 
in acids. The aqueous solution should not effervesce on the addition of an acid 
(abs. of carbonate). Acidified with hydrochloric acid, it should remain unaffected 
by hydrosulphuric acid or sulphide of ammonium (abs. of metals) ; and, when acidi- 
fied with nitric acid, it should not yield more than a faint cloudiness with test-solu- 
tion of nitrate of barium (limit of sulphate), or nitrate of silver (limit of chloride). 
If 1 Gm. of Phosphate of Sodium be completely precipitated by test-solution of 
magnesium, the washed, dried, and ignited precipitate should weigh 0:31 Gm.” U.S. 
Before the blowpipe it first undergoes the aqueous fusion, and afterwards, at a red 
heat, melts into a globule of limpid glass, which becomes opaque on cooling. It is 
liable to adulteration, sometimes containing carbonate of sodium, from this salt 
having been added in excess in its preparation ; in which case it will effervesce with 
acids. If it contain sulphate of sodium, or any other soluble sulphate, the precipi- 
tate caused by chloride of barium will be a mixture of sulphate and phosphate of 
barium, and will not be totally soluble in nitric acid. Dr. A. B. Lyons found a 
specimen which consisted almost entirely of sulphate of sodium. (A. J. P., 1875, 
p. 371; see also V. 2., April, 1877.) Chloride of barium will detect carbonate of 
sodium also, by producing a precipitate (carbonate of barium), soluble with effer- 
vescence in nitric acid. If a chloride be present, the yellow precipitate caused by 
nitrate of silver will be a mixed one of chloride and phosphate of silver, not en- 
tirely soluble in the same acid. The salt is incompatible with soluble salts of lime, 
with which it gives a precipitate of phosphate of calcium, and with neutral metallic 
solutions. It is found in several of the animal secretions, particularly the urine. 
For an elaborate article upon the methods of determining the percentage of phos- 
phates present in a substance, see Chem. News, Oct. 1874, p. 200. Khe 

The medicinal phosphate of sodium is one of the three sodium salts of tribasic 
phosphoric acid, H,PO,. In this salt two of the three replaceable hydrogen atoms 
have been replaced by sodium, so that its formula is HNa,PO,, which then crystal- 
lizes out with 12 mols. of water. Its complete formula is then HNa,PO, + 12H,0. 
When gently heated, it loses its water of crystallization ; and at a red heat the salt 
is converted into pyrophosphate of sodium, Na,P,O,. (See Sodit Pyrophosphas.) 
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Medical Properties and Uses. Phosphate of sodium was introduced into prac- 
tice, about the year 1800, by the late Dr. Pearson, of London. In doses of one to 
two ounces (31:1-62-2 Gm.) it is a mild purgative, and, from its pure saline taste, 
is well adapted to the cases of children, and of persons of delicate stomach. In 
smaller doses it has been considerably used, generally in connection with other phos- 
phates, to meet any real or supposed deficiency of phosphorus or of phosphates in 
the system, and for this purpose it is well adapted by its ready solubility. But 
from the observations of Dr. Wm. Stephenson, of Hdinburgh, recently published, 
there is reason to believe that this salt, in small doses, especially in children, exer- 
cises an extraordinary influence upon the hepatic secretion. In infantile cases, with 
white or green stools, with diarrhoea, and sometimes with jaundice, Dr. Stephenson 
has found these evidences of deficient or disordered bile to yield quickly to small 
doses of phosphate of sodium, the passages assuming their healthy yellow color, 
and the attendant disease generally disappearing. The dose is from three or four 
to ten grains (0:20 or 0:26-0:65 Gm.) for children, according to the age, and is best 
administered with their food, especially milk, and may be repeated whenever there 
is occasion to give food. Though the experience of Dr. Stephenson has been mainly 
confined to children, yet he has also tried the remedy in adults presenting similar 
indications, and with encouraging results. In these cases he recommends from 20 
to 40 grains (1°3-2'6 Gm.) to be given, dissolved in water, after meals. (din. 
Med. Journ., Oct. 1867, p. 336.) These statements of Dr. Stephenson are con- 
firmed by the experience of Dr. H. C. Wood, at least in regard to children. 

Off. Prep. Ferri Phosphas; Ferri Pyrophosphas, U. S.; Syrupus Ferri Phos- 
phatis, Br. 


SODII PYROPHOSPHAS. U.S. Pyrophosphate of Sodium. 
Naz P. O7. 1OH2 O3 446. (SO/DI-I PY-RQ-PHOS!PHAS.) 2Na0, POs. 10HO; 223. 


This is a new officinal salt. It is prepared by heating sodium phosphate in a 
suitable vessel to redness. When sodium phosphate is subjected to a temperature 
of 44° C, (111:2° F.), it melts in its water of crystallization; if the heat is in- 
creased to 100° ©. (212° F.), all of the water is dispelled, and but 40 per cent. of 
the original weight remains; at 300° C. (572° F.), it is converted into the tetra- 
basic phosphate or pyrophosphate. By dissolving this residue in water, filtering, 
and crystallizing, the salt may be obtained.* 

Properties. It is officinally described as in “colorless, translucent, monoclinic 
prisms, permanent in the air, odorless, having a cooling, saline and feebly alkaline 
taste, and a slightly alkaline reaction. Soluble in 12 parts of water at 15° C. (59° 
F.), and in 1:1 part of boiling water; insoluble in alcohol. When heated, the salt 
loses its water of crystallization (40-36 per cent.); at a higher temperature it fuses, 
and, on cooling, concretes to a crystalline mass. A fragment of the salt imparts to 
a non-luminous flame an intense yellow color, not appearing more than transiently 
red when observed through a blue glass. Its aqueous solution yields, with excess 
of test-solution of nitrate of silver, a white precipitate and a neutral filtrate. The 
aqueous solution of the salt should not effervesce on the addition of an acid (abs. 
of carbonate). Acidified with hydrochloric acid, it should remain unaffected by 
hydrosulphuric acid or sulphide of ammonium (abs. of metals), and, when acidified 
with nitric acid, it should not yield more than a faint opalescence with test-solution 
of nitrate of barium (limit of sulphate), or nitrate of silver (limit of chloride).” ZS. 

Medical Properties. The action of this salt upon the human economy is prob- 
ably that of the phosphate. It was introduced into the Pharmacopeeia on account 
of its use in the process for pyrophosphate of iron. 


SODIT SALICYLAS. U.S. Salicylate of Sodium. 
2NaC; H; O3. H, O03 338. (SO'DI-I SAL-I-CYL/As.) NaO, HO, Cys Hyg Og. HO; 169, 
This salt was introduced into the U. 8. Pharmacopeia at the revision of 1880. 


* This salt has been highly recommended for removing ink-stains from colored cotton fabrics, 
It is said to remove the stains slowly without affecting the other colors. 
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It is prepared by mixing 100 parts of pure salicylic acid with sufficient water to 
form a paste, and then with 104 parts of pure crystallized carbonate of sodium 
(uneffloresced) in a glass or porcelain vessel ; carbonic acid gas will be evolved, and 
salicylate of sodium will remain in solution. The liquid may be strained through 
thoroughly-washed muslin if found necessary, and heated in a capsule until the 
carbonic acid gas is expelled. If alkaline to litmus paper, enough salicylic acid must 
be added to be slightly in excess, and the solution is then evaporated at a low heat 
to dryness. If the acid is not in excess, the salt will not be white, but gray or lead- 
colored.* 

Properties. Pure salicylate of sodium is in “ small, white, crystalline plates, or 
a crystalline powder, permanent in the air, odorless, having a sweetish, saline and 
mildly alkaline taste, and a feebly acid reaction. Soluble in 1-5 part of water, and 
in 6 parts of alcohol at 15° C. (59° F.) ; very soluble in boiling water, and in boil- 
ing alcohol. When heated, the salt gives off inflammable vapors aud leaves an 
alkaline residue amounting to between 30 and 31 per cent. of the original weight, 
which effervesces with acids, and imparts to a non-luminous flame an intense yellow 
color, not appearing more than transiently red when observed through a blue glass. 
On supersaturating the aqueous solution with sulphuric acid, a bulky, white pre- 
cipitate is obtained, which is soluble in boiling water, from which it crystallizes on 
cooling; also soluble in ether, and striking an intense, violet color with ferric salts, 
The aqueous solution should be colorless and should not effervesce on the addition 
of acids (abs. of carbonate). Agitated with about 15 parts of concentrated sul- 
phuric acid, the salt should not impart color to the acid within fifteen minutes (abs. 
of foreign organic matter). If a solution of 1 Gm. of the salt in a mixture of 50 
C.c. of alcohol and 25 C.c. of water be acidulated with nitric acid, the filtered solu- 
tion should yield no precipitate nor be rendered turbid on the addition of a few 
drops of test-solution of chloride of barium (abs. of sulphate), or of uitrate of silver 
(abs. of chloride).” U.S. 

Medical Properties. The action of salicylate of sodium upon the economy, 
and its therapeutic use, are precisely those of salicylic acid, except that the salt 
is not locally irritating, and, being soluble, is more rapidly absorbed. When salicylic 
acid is administered, it is probably converted into salicylate of sodium as fast as 
it is taken into the blood. One drachm contains forty-eight grains of the acid. 
The dose is from a half to one drachm (2—4 Gm.), administered in aromatized 
solution. 


SODIT SANTONINAS. U.S. Santoninate of Sodium. 
(SO/DI-I SAN-TO-NI/NAS.) 
ZNaCy; Hig O4« TH. O 3 698. NaO, HO, Cgo Hig O6. THO; 349. 
“ Santoninate of Sodium should be kept in dark amber-colored, well-stopped vials, 
and should not be exposed to light.” U.S. 
This is a new officinal salt. It is also officinal in the Pharmacopeeia Germanica. 
* Dr. Hager (N. R., Nov. 1879) has furnished the following table, whereby, in the absence of 


the crystallized salicylate of sodium, the salt may be prepared in solution, by using the following 
proportions, in parts by weight, of salicylic acid and bicarbonate of sodium. 
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It may be prepared by adding santonin to a hot solution of caustic soda as long as 
it is dissolved ; if the liquid is allowed to evaporate slowly, the crystals of santoni- 
nate of sodium are obtained.* 

Properties. It is officinally described as in “colorless, transparent, tabular, 
rhombic crystals, slowly colored yellow by exposure to light, slightly efflorescent in 
dry air, odorless, having a mildly saline and somewhat bitter taste, and a slightly 
alkaline reaction. Soluble in 3 parts of water, and in 12 parts of alcohol at 15° C. 
(59° F.), in 0°5 part of boiling water, and in 3:4 parts of boiling alcohol. When 
heated to 100° C. (212° F.), until it ceases to lose weight, the salt loses 18 per cent. 
of its weight (water of crystallization). At a higher heat it chars and finally leaves 
an alkaline residue, which imparts an intense yellow color to a non-luminous flame. 
The aqueous solution, on the addition of hydrochloric acid, deposits a crystalline 
precipitate which is soluble in chloroform, and which yields, with alcoholic solution 
of potassa, a scarlet-red liquid gradually becoming colorless. A five per cent. aque- 
ous solution of the salt should not be precipitated nor be rendered turbid by test- 
solution of carbonate of sodium (abs. of alkaline earths), nor by picric or tannic 
acids (abs. of alkaloids).” U.S. 

Medical Properties. This salt may possibly be sometimes used by oculists for 
an effect upon the eye, but ought never to be employed as a vermifuge, and ought 
not to have been made officinal. It is more easily absorbed than santonin in erys- 
tals, and therefore much more dangerous to the patient and much less destructive 
to intestinal worms. It must be remembered that serious poisoning from santonin 
has frequently occurred, notwithstanding its difficulty of absorption. Medicine in- 
side the alimentary canal is, so long as it stays there, outside of the economy, and 
so soon as it is taken into the blood-vessels is incapable of directly affecting parasites 
in the bowels. The introduction of troches of santoninate of soda as a substitute for 
those of santonin is, to speak mildly, a very unfortunate mistake. 


Off. Prep. Trochisci Sodii Santoninatis, U.S. 


SODII SULPHAS. U.S. Sulphate of Sodium. 
Na, SO, 10H2 O03 322. (s0'DI-I SUL'PHXs,) NaO, SOs. 10HO; 161. 


“ Sulphate of Sodium should be kept in well-stopped bottles.” U.S. 

Sode Sulphas, Br.; Sulphate of Soda; Natrum Sulfuricum, P.G.; Sulfas Sodicus (Natricus), Sal 
mirabile Glauberi; Vitriolated Soda, Glauber’s Salt ; Sulfate de Soude, Sel de Glauber, #7. ; Schwefel- 
saures Natron, Glaubersalz, G.; Sulfito di Soda, Jt.; Sulfato de Soda, Sal de Glaubero, Sp. 


Sulphate of sodium, in small quantities, is extensively diffused in nature, and is 
obtained artificially in several chemical operations. It exists in solution in many 
mineral springs, among which may be mentioned those of Cheltenham and Carlsbad ; 
and it is found combined with sulphate of calcium, constituting a distinct mineral. 
Many ponds containing this salt are found in the country between Santa Fé and the 
head-waters of the Arkansas, and on the route to the Rocky Mountains. The water 
in one of these ponds forms a solution so highly concentrated that, in dry weather, 
the salt crystallizes on the surface to the depth of several inches, so as to have the 
appearance of limpid ice. (A. J. P., xii. 110.) <A large deposit of Glauber’s salt 
has been found in the Caucasus, not far from Tiflis. It is about 10 feet below the 
surface, and was penetrated 5 feet, and probably extended much deeper. There are, 
besides, in the same region, various lakelets containing the same salt in solution. 
CNW. &., Oct. 1872, p. 151.) As an artificial product, it is formed in the processes 


* Albuminate of Santonin and Sodium. Prof. Pavesi prepares this as follows: 1 part of san- 
tonin, 4 parts of sodium bicarbonate, and 2 parts of dried soluble albumen are warmed with a 
sufficient quantity of water at 60° to 70° until all are dissolved, and then evaporated to dryness at 
avery gentle heat. The albuminate of santonin and sodium forms brilliant white scales, soluble 
in water. The mineral acids precipitate santonin and albumen, with disengagement of carbonic 
acid. The reasons for which Pavesi gives the preference to this combination over the use of san- 
tonin alone are the following. The after-effects of santonin, among others, that of yellowness of 
vision, are entirely obviated; the preparation is not decomposed in the stomach, because the bicar- 
bonate of sodium in the combination retains the santonin in solution, the coagulation of the albu- 
men 1s prevented, gently purgative sodium salts are introduced into the body, and finally, by the 
disengagement of a small quantity of carbonic acid, an active digestion is produced. It is not at 
all probable that these assertions are correct, but more extended research is justifiable. 
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for obtaining hydrochloric acid and chlorine, and in the preparation of chloride of 
ammonium from sulphate of ammonium and common salt. It may also be procured 
from sea-water, in which its ingredients are present. 

Immense quantities of sulphate of sodium are made by decomposing common salt 
by sulphuric acid, in the manufacture of soda-ash and carbonate of sodium ; and, so 
far from the generated hydrochloric acid being a product of much value, its absorp- 
tion in a convenient way, so as to avoid the nuisance of its escape into the atmos- 
phere in a gaseous state, is an object of importance to the manufacturer. (See Acidum 
Hydrochloricum.) MM. Thomas, Dellisse, and Boucard have proposed a new pro- 
cess for preparing sulphate of sodium, by double decomposition between chloride 
of sodium and sulphate of iron. This process avoids the production of hydrochloric 
acid vapors, and is said to furnish a cheap salt. 

The residue of the process for obtaining chlorine, by the action of sulphuric acid 
and manganese dioxide on common salt, is a mixture of sulphate of sodium and 
manganous sulphate. Large quantities of this residue are formed in manufacturing 
chlorinated lime (bleaching powder); and the sulphate of sodium in it, roughly 
purified, supplies a part of the consumption of this salt in making soda-ash and 
_ carbonate of sodium. 

The process for obtaining chloride of ammonium from sulphate of ammonium and 
common salt forms another source of sulphate of sodium. By double decomposition, 
sulphate of sodium and chloride of ammonium are formed; and by exposing the 
mixed salts to heat, the chloride of ammonium sublimes, and the sulphate of sodium 
remains behind. (See Ammonii Chioridum.) 

Properties. Sulphate of sodium is in “large, colorless, transparent, monoclinic 
prisms, rapidly efflorescing on exposure to air, and ultimately falling into a white 
powder, odorless, having a cooling, saline and somewhat bitter taste, and a neutral 
reaction. Soluble in 2:8 parts of water at 15° C. (59° F.), in 0:25 part of water 
at 33° ©. (91-4 F.), and in 0-4 part of boiling water; insoluble in alcohol. When 
heated to about 30° C. (86° F-.), the salt melts, and, on further heating, gradually 
loses all its water (55-9 per cent.).. At ared heat, the anhydrous salt melts without 
decomposition. A fragment of the salt imparts to a non-luminous flame an intense 
yellow color, not appearing more than transiently red when observed through a blue 
glass. ‘The aqueous solution yields, with test-solution of chloride of barium, a white 
precipitate insoluble in nitric acid. The aqueous solution of the salt should not 
effervesce on the addition of an acid (abs. of carbonate), and should not be affected 
by hydrosulphurie acid or sulphide of ammonium (abs. of metals). A dilute, aqueous 
solution, acidulated with nitric acid, should yield no precipitate, or, at most, only a 
slight one, on the addition of test-solution of nitrate of silver (limit of chloride), 
nor should it give off alkaline vapors when heated with soda (abs. of ammonia). 
1 Gm. of Sulphate of Sodium, when completely precipitated by chloride of barium, 
should yield 0:723 Gm. of dry sulphate of barium.” U.S. When recently pre- 
pared, it is beautifully transparent ; but by exposure to the air it effloresces, and 
the crystals become covered with an opaque white powder. By long exposure it 
undergoes complete efflorescence, and falls into powder with loss of more than half 
its weight. A supersaturated solution of sulphate of sodium will remain without 
crystallizing at ordinary temperatures, even though containing several times the 
weivht of the salt that will be dissolved at the same degree of heat. But the solu- 
tion instantly forms into a crystalline mass upon adding to it a fragment of the same 
salt crystallized, or other substances that have been exposed to the air, or upon 
abruptly placing it in contact with the air. M. D. Gernez appears to have proved 
that in each instance the cause of crystallization is the same, namely, sulphate of 
sodium containing 10 mols. of water; and where the crystal itself is not added, the 
result is owing to sulphate of sodium existing in the air. (See A. J. P., Sept. 1865, 
p. 379.) Subjected to heat, it dissolves in its water of crystallization, then dries, 
and afterwards by the application of a red heat melts with the loss of 552 per cent. 
of its weight. M. Coppet has ascertained that there are two varieties of the an- 
hydrous sulphate ; one in which the salt is deprived of its water at ordinary tempera- 
ture, the other in which the desiccation is effected at a heat above that of 33° C. 
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(91-4° F.). The two differ in their relation to the crystallization of the salt; the 
former causing immediate crystallization when thrown into a supersaturated solution, 
the second not. (Journ. de Pharm., 1874, p.36.) Occasionally it contains an excess 
of acid or alkali, which may be discovered by litmus or turmeric paper. Common 
salt may be detected by sulphate of silver; a salt of iron by ferrocyanide of potas- 
sium. This salt is not subject to adulteration. It is incompatible with carbonate 
of potassium, chloride of calcium, the salts of barium, acetate and subacetate of 
lead, and with nitrate of silver if the solutions are strong. It consists of two atoms 
of sodium combined with the group SO, characteristic of sulphates, and crystallized 
with 10 mols. of water, Na,SO,-+ 10H,O; mol. wt. 322. 

Medical Properties and Uses. Sulphate of sodium, in doses of from half an 
ounce to an ounce (15:5-31:1 Gm.), is an efficient cathartic; in smaller doses, an 
aperient and diuretic. When in an effloresced state, the dose must be reduced one- 
half, on account of its having lost about one-half of its weight in water. Prof. 
Bucheim has ascertained, by experiment, that the ingestion of this salt causes an 
increase of sulphates in the urine, especially if its purgative action be delayed or 
prevented by other medicines. These results were not affected by the quantity of 
water taken with the salt. Sulphate of sodium is much less used than formerly, 
having been almost entirely superseded by sulphate of magnesium, which is less 
disagreeable to take. Its nauseous taste, however, may be disguised by the admixture 
of a little lemon-juice or cream of tartar, or the addition of a few drops of sulphuric 
acid. It is an ingredient in the artificial Cheltenham salt. (See Part IL.) An appli- 
cation of sulphate of sodium has been made by M. D. de Luca, of Naples, who 
has found it remarkably efficient in removing stains or opacity of the cornea, which 
he supposes it to do by its property of dissolving albumen, which in a coagulated 
state is the frequent cause of the opacity. He employed at first a cold saturated 
solution of the salt, but, not finding it to act with the desired rapidity, he substituted 
the powdered crystals, letting fall pinches of the powder on the globe of the eye; 
the head being placed horizontally. Under this treatment the stains of the cornea 
begin to disappear in a fewdays. The application may be made twice a day. The 
patient experiences an agreeable feeling of coolness, as the salt dissolves in the liquids 
of the eye. (Journ. de Pharm. et de Chim., Sept. 1867, p. 188.) The only use of 
sulphate of sodium in the arts is to make carbonate of sodium, and as an ingredient 
in some kinds of glass. It has no officinal preparations. 


SODII SULPHIS. U.8. Sulphite of Sodium. 
Naz SO3. 7H2 O3 252. (S0'DI-I SUL/PHIS.) NaO, SOz 7HO; 126, 


‘“Sulphite of Sodium should be kept in well-stopped bottles, in a cool place.” 
U.S. 

Natrum Sulfurosum, Sulfis Sodicus (Natricus); Sulfite de Soude, /’.; Schwefligsaures Natron, G. 

This salt may be prepared by passing sulphurous acid gas into a solution of 
carbonate of sodium, and evaporating out of contact of the air. The sulphurous 
acid unites with the soda of the carbonate, to form the sulphite of sodium, and the 
carbonic acid escapes. After sufficient concentration, the solution is allowed to 
cool, and the salt crystallizes. A better way, however, is to dissolve a convenient 
weight of carbonate of sodium in a small quantity of water, then pass the sulphurous 
acid gas through the solution until completely saturated, and acid sulphite of sodium 
is formed. The addition of an equal weight of carbonate of sodium forms a solution 
of the neutral sulphite, which is to be evaporated and crystallized. 

Properties. Sulphite of sodium is in “ colorless, transparent, monoclinic prisms, 
efflorescent in dry air, odorless, having a cooling, saline and sulphurous taste, and a 
neutral or feebly alkaline reaction. Soluble in 4 parts of water at 15° C. (59° F.), 
and in 0-9 part of boiling water; only sparingly soluble in alcohol. When gently 
heated, the salt melts, then loses its water (50 per cent.), and at a red heat it is 
decomposed and leaves a residue having an alkaline reaction. A fragment of the 
salt imparts to a non-luminous flame an intense yellow color, not appearing more 
than transiently red when observed through a blue glass. Addition of diluted 
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hydrochloric acid to the aqueous solution gives rise to the odor of burning sulphur, 
and the solution does not become cloudy (difference from hyposulphite). A one per 
cent. aqueous solution of the salt, strongly acidulated with hydrochloric acid, should 
yield no precipitate, or at most only a white cloudiness, on the addition of a few 
drops of test-solution of chloride of barium (limit of sulphate). If 0:63 Gm. of 
the salt be dissolved in 25 C.c. of water, and a little gelatinized starch added, at 
least 45 C.c. of the volumetric solution of iodine should be required, before a per- 
manent blue tint appears after stirring (corresponding to at least 90 per cent. of 
pure Sulphite of Sodium).” U.S. Sulphuric acid added to the solution gives rise 
to a smell of burning sulphur, owing to the escape of sulphurous acid; and the 
liquid remains transparent, indicating the absence of lime. Sulphite of sodium 
consists of two atoms of sodium combined with the group SO,, characteristic of 
sulphites, and crystallized with 7 mols. of water, Na,SO,+-7H,O; mol. wt. 252. 
The salt should be kept in bottles well stopped; as it gradually changes on exposure 
into sulphate of sodium. 

Medical Uses, Sulphite of sodium has been used in cases of yeasty vomiting 
with remarkable success. The matter vomited in these cases contains two micro- 
scopic fungi, called sarcina ventriculi and torula cerevisiz. The remedy was first 
used at the suggestion of Prof. Graham, of London, who supposed that the sulphu- 
rous acid, necessarily extricated from the salt in the stomach by the acid of the 
yeasty matter, would destroy the parasites. Sulphite of sodium is sometimes used 
locally, especially in that species of aphthous sore mouth which is attributed toa 
parasitic vegetable. The wash may be made of a drachm of the salt to a fluidounce 
of water. It is said that the solution acts with surprising rapidity, a single appli- 
cation of it sometimes removing the disease in 24 hours. Dr. Astrié, an Italian 
physician, has proposed this salt as a remedy for the constitutional effects of mer- 
cury, when used in excess, on the ground that it has the power of rendering the 
metal soluble. The dose of sulphite of sodium is a drachm (3:9 Gm.) three times 
a day. It has also been largely given internally as an antizymotic (see Sodii Hypo- 
sulphis), but without general success. According to M. Carey Lea (Am. Journ. 
Med. Sci., Jan. 1865), it is partially converted in the system into a sulphate and par- 
tially escapes with the urine unchanged. 


SODIT SULPHOCARBOLAS. U.S. Sulphocarbolate of Sodium. 
| (SO'DI-I SUL-PHO-CAR!BO-LAS. ) 

NaC, H; SO. 2H2 O35 232. NaO, Ciz Hs O. 2803. 4HO; 232, 

Sodium Sulphophenate; Sulfophénate de Soude, Fr.; Phenylschwefelsaures Natron, G. 

This new officinal salt may be made by mixing equal parts of pure carbolic acid 
and strong sulphuric acid, whereby sulphocarbolic acid, C,A,HSO,, is produced. 
The mixed liquids must be subjected to a temperature of 55° ©. (131° FP.) for 
several days, and then twenty parts of water should be added. Two parts of 
barium carbonate are mixed with the liquid, a little at a time, carefully graduating 
the quantity until effervescence ceases. The liquid is now allowed to stand to per- 
mit the precipitation of the barium sulphate, and any carbonate which might be 
present, and the liquor filtered. The solution of bariwm sulphocarbolate is de- 
composed by adding sodium carbonate until precipitation ceases, when the liquid is 
filtered from the barium carbonate, and the sodium sulphocarbolate may be obtained 
by evaporating the filtrate and crystallizing. 

Properties. The U.S. Pharmacopeeia describes this salt as in “ colorless, trans- 
parent, rhombic prisms, permanent in the air, odorless or nearly so, having a cool- 
ing, saline, somewhat bitter taste, and a neutral reaction. Soluble in 5 parts of 
water, and in 132 parts of alcohol at 15° C. (59° F.); in 0-7 part of boiling water 
and in 10 parts of boiling aleohol. When heated, the salt loses its water and be- 
comes a white powder. At a higher temperature it emits inflammable vapors 
having the odor of carbolic acid, and leaves a residue amounting to 36 per cent. 
of the original weight, the filtered solution of which, acidulated with nitric acid, 
produces a white precipitate with test-solution of chloride of barium. A frag- 
ment of the salt imparts an intense yellow color to a non-luminous flame. The 
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dilute, aqueous solution of the salt is colored violet by test-solution of ferric chlo- 
ride. A one per cent. aqueous solution of the salt should not at once be rendered 
turbid or precipitated by test-solution of chloride of barium (limit of sulphate).” 
U.S. 

Medical Properties. The sulphocarbolates have been introduced into medicine 
with the idea that they would unite the properties of sulphuric and carbolie acids, 
It is, however, probable that they are inert ; but future experiment and clinical study 
can alone give us positive information. 


SPIGELIA. U.S. Spigelia. [Pinkroot.] 
(SPI-GH'LI-A.) 
“The rhizome and rootlets of Spigelia marilandica. Linné. (Wat. Ord. Logani- 


aceze.)” U.S. 

Spigélie du Maryland, Fr.; Marylandische Spigelie, Spigelie, G.; Spigelia, J¢. 

Gen. Ch. Calyx five-parted. Corolla funnel-shaped, border five-cleft, equat. 
Capsule didymous, two-celled, four-valved, many-seeded. Nuttall. 

‘Two species of Spigelia have attracted attention as anthelmintics, S. anthelmia 
of South America and the West Indies, and S. Marilandica of this country. The 
former is an annual plant, used only in the countries where it grows; the latter is 
much employed both in this country and in Europe. 

Spigelia Marilandica. Willd. Sp. Plant. i. 825; Bigelow, Am. Med. Bot. i. 142; 
Barton, Med. Bot. ii.75; B.d& 7.180. The Carolina pink is an herbaceous plant 
with a perennial root, which sends off numerous fibrous branches. The stems, sev- 
eral of which rise from the same root, are simple, 
erect, four-sided, nearly smooth, and from twelve 
to twenty inches high. The leaves are opposite, 
sessile, ovate-lanceolate, acuminate, entire, and 
smooth, with the veins and margins slightly pu- 
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flowers with very short peduncles, The calyx is 
sv persistent, with five long, subulate, slightly serrate 
4) leaves, reflexed in the ripe fruit. The corolla is 
funnel-shaped, and much longer than the ealyx, 
with the tube inflated in the middle, and the 
border divided into five acute, spreading segments, 
It is of a rich carmine color externally, paler at the 
base, and orange-yellow within. The edges of 
the segments are slightly tinged with green. The 
stamens, though apparently very short, and in- 
serted into the upper part of the tube between 
the segments, may be traced down its internal 
surface to the base. The anthers are oblong, 
heart-shaped ; the germ superior, ovate; the style 
about the length of the corolla, and terminating 
in a linear fringed stigma projecting considerably 
beyond it. The capsule is double, consisting of 
Sptgclic antrerse ete two cohering, globular, one-celled portions, with 
many seeds. 

The plant is a native of our Southern and Southwestern States, being seldom 
found north of the Potomac. It grows in rich soils on the borders of woods, and 
flowers from May to July. The root is the only part recognized in the Pharmaco- 
peias. The drug was formerly collected in Georgia and the neighboring States by 
the Creek and Cherokee Indians, who disposed of it to the white traders. The 
whole plant was gathered and dried, and came to us in bales or casks. After the 
emigration of the Indians, the supply of spigelia from this source very much dimin- 
ished, and it has now nearly if not quite ceased. The consequence was for a time a 
great scarcity, and an increase in the price of the drug; but a new source of supply 
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was opened from the Western and Southwestern States, and it is now again plenti- 
ful. As we receive spigelia at present, it consists chiefly if not exclusively of the 
root, without the stems and leaves. We have been informed that most of it comes 
in casks or bales from St. Louis by the way of New Orleans. That contained in 
casks is to be preferred, as less liable to be damp and mouldy. 

Properties. Pinkroot consists of numerous slender, branching, crooked, wrinkled 
fibres, from three to six inches long, attached to a knotty head or caudex, which 
exhibits traces of the stems of former years. It is brownish or yellowish brown 
externally, of a faint, peculiar smell, and a sweetish, slightly bitter, not very disagree- 
able taste. On microscopic examination the middle layer is seen to be very well 
developed and the nucleus sheath wanting. Its virtues are extracted by boiling 
water. The root, analyzed by M. Feneulle, yielded a fixed and volatile oil, a small 
quantity of resin, a bitter substance supposed to be the active principle, a mucilagi- 
nous saccharine matter, albumen, gallic acid, the malates of potassium and calcium, 
ete., and woody fibre. The principle upon which the virtues of the root are thought 
to depend is brown, of a bitter nauseous taste, like that of the purgative matter of 
the leguminous plants, and, when taken internally, produces vertigo and a kind of 
intoxication. An analysis of the root by Dr. R. H. Stabler yielded as results a 
bitter uncrystallizable principle upon which the virtues of the medicine are sup- 
posed to depend, a little volatile oil, tannic acid, inert extractive, wax, resin, lignin, 
and salts of soda, potassa, and lime. Stabler finds that the active principle is acrid 
and bitter, soluble in water and alcohol, insoluble in ether, not volatilizable without 
change, uncrystallizable, neutral, and deliquescent. W. L. Dudley (Am. Chem. 
Journ., vol. i. p. 150), on the contrary, finds that the active principle of spigelia 
is a volatile alkaloid. He gets it by distilling the ground root with milk of lime 
over a paraffin bath, and collecting the distillate in hydrochloric acid. After evap- 
oration to dryness, the residue is taken up with alcohol and crystallized out of solu- 
tion. He compares the reactions of this alkaloid, which he calls spigeline, with 
those of nicotine, conine, and lobeline. Spigeline yields a brownish red precipitate 
with a solution of iodine in iodide of potassium, a white crystalline precipitate with 
potassio-mercuric iodide, and a white flocculent precipitate with metatungstic acid. 

The stalks of the dried plant are oval below the first pair of leaves, and then be- 
come obscurely four-sided. The leaves, when good, have a fresh greenish color, 
and an odor somewhat like that of tea. In taste they resemble the root, and af- 
forded to M. Feneulle nearly the same principles. The quantity, however, of the 
bitter substance was less, corresponding with their inferior efficacy. This circum- 
stance should cause their rejection from the shops; as the inequality in power of 
the two portions of the plant would lead to uncertainty in the result, when they 
are both employed. 

The roots are sometimes mixed with those of other plants, particularly of a small 
vine which twines round the stem of the Spigelia. These are long, slender, crooked, 
yellowish, thickly set with short capillary fibres, and much smaller and lighter-colored 
than the pinkroot. They should be separated before the latter is used. It is said 
to be adulterated with a product called in the markets Kast Tennessee pinkroot, 
the botanical origin of which is unknown. (A. J. P., 1875, p. 134.) The activity 
of spigelia is somewhat diminished by time. 

Medical Properties and Uses. Pinkroot is generally considered among the 
most powerful anthelmintics. In the ordinary dose it usually produces little sensi- 
ble effect on the system; more largely given it acts as a cathartic, though unequal 
and uncertain in its operation ; in overdoses it excites the circulation, and determines 
to the brain, giving rise to vertigo, dimness of vision, dilated pupils, spasms of the 
facial muscles, and sometimes even to general convulsions. Spasmodic movements 
of the eyelids have been observed among the most common attendants of its narcotic 
action. he death of two children, who expired in convulsions, was attributed by 
Dr. Chalmers to the influence of spigelia. ‘The.narcotic effects are said to be less 
apt to occur when the medicine purges, and to be altogether obviated by combining 
it with cathartics. The danger from its employment cannot be great; as it is in 
very general use in the United States, both in regular and domestic practice, and 


1344 Spigelia.—Spiritus.—Spiritus A:theris. PART I. 


we never hear at present of serious consequences. Its effects upon the nervous 
system have been erroneously conjectured to depend on other roots sometimes mixed 
with the genuine. The vermifuge properties of spigelia were first learned from the 
Cherokee Indians. They were made known to the medical profession by Drs. Lining, 
Garden, and Chalmers, of South Carolina. 

It may be given in substance or infusion. The dose of the powdered root, for a 
child three or four years old, is from ten to twenty grains (0-65-1:3 Gm.), for an 
adult from one to two drachms (3:9-7'8 Gm.), to be repeated morning and evening 
for several days successively, and then followed by a brisk cathartic. The practice 
of preceding its use by an emetic has been generally abandoned. It is frequently 
given in combination with calomel. The infusion, however, is a more common form 
of administration. It may be made by infusing half a troyounce of the root in a 
pint of boiling water. “It is usually combined with senna or some other cathartic, 
to insure its action on the bowels. A preparation generally kept in the shops, and 
much prescribed by physicians, under the name of worm tea, consists of pinkroot, 
senna, manna, and savine, mixed together, in various proportions, to suit the views 
of different individuals. Spigelia is also very often given in the form of fluid extract. 

Of. Prep. Eixtractum Spigeliz Fluidum, U.S. 


SPIRITUS. Spirits. 
(SPIR’I-TUS.) 

Aleoolats, F'r.; Geiste, G. 

Spirits, as the term is here used, are alcoholic solutions of volatile principles for- 
merly in general procured by distillation, but now frequently prepared by simply 
dissolving the volatile principle in alcohol or diluted alcohol. The distilled spirits 
are prepared chiefly from aromatic vegetable substances, the essential oils of which 
rise with the vapor of alcohol, and condense with it in the receiver. Some of the 
oils, however, will not rise at the temperature of boiling alcohol, but may be distilled 
with water. In this case, it is necessary to employ diluted alcohol or proof spirit, 
with the water of which the oil comes over in the latter part of the process. As 
the proof spirit of commerce is often impregnated with foreign matters, which 
give it an unpleasant flavor, it is better to use alcohol which has been carefully rec- 
tified, and to dilute it with the due proportion of water, as directed by the U.S. 
Pharmacopeia. In preparing the spirits, care should be taken to avoid the color 
and empyreumatic flavor arising from the decomposition of the vegetable matter by 
heat. Sufficient water must, therefore, be added to cover the vegetable matter after 
the alcohol shall have been distilled; and, as a general rule, the heat should be 
applied by means of a water-bath, or of steam. The aromatic should be macerated 
for some days with the alcohol, before being submitted to distillation; as the oil, 
being thus dissolved, rises more readily with the spirituous vapor than when con- 
fined in the vegetable tissue. 

The aromatic spirits are used chiefly to impart a pleasant odor and taste to mix- 
tures, and to correct the nauseating and griping effects of other medicines. They 
serve also as carminatives in flatulent colic, and agreeable stimulants in debility of 
the stomach. 

There have been four additions to this class in the revision of the U. S. P. 1880 
—Spiritus Aitheris, Spiritus Aurantii, Spiritus Gaultheriz, and Spiritus Odoratus. 


SPIRITUS AUTHERIS. U.S., Br. Spirit of Ether. 
(SPIR/I-TUS 2!THE-RIS—é’the-ris. ) 

epiritus Athereus, s. Liquor Anodynus Mineralis Hoffmanni, P.G.; Ether hydrique (sulfurique) 
alcoolisé, Liqueur anodine d’Hoffmann, F'r.; Hoffmann’sche Tropfen, G. 

“Stronger Ether, thirty parts [or four fluidounces]; Alcohol, seventy parts [or 
eight and a half fluidounces], To make one hundred parts [or twelve and a half 
fluidounces]. Mix them.’ 7S. 

“Take of Ether ten /luidounces ; Rectified Spirit one pint [Imperial Measure]. 
Mix. The specific gravity 0°809.” Br. 
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This preparation is merely ether, diluted with twice its volume of alcohol. It is 
a new officinal. The corresponding preparation of the German Pharmacopeeia con- 
tains less ether; being made of 1 part of ether to 3 parts of alcohol, both by weight. 
Prepared with materials of proper strength, its sp. gr. is 0:809. Br. Its medical 
properties are similar to those of ether. The dose is from one to three fluidrachms 
(3°75-11-25 C.c.), given with a sufficient quantity of sweetened water. 

Off. Prep. Tinctura Lobelize Adtherea, Br. 


SPIRITUS ZATHERIS COMPOSITUS. U.S. Compound Spirit of 
Ether. Hoffmann’s Anodyne. 
(SPIR'I-TUS /THE-RIS COM-POs'I-TUS.) 

Liqueur nervine de Bang, f’.; Zusammengesetzter Atherweingeist, G. 

“Stronger Hther, thirty parts [or half a pint]; Alcohol, sixty-seven parts [or 
one pint]; Ethereal Oil, three parts [or five fluidrachms], To make one hundred 
parts. Mix them.” U.S. 

This preparation is an alcoholic solution of ether, impregnated with heavy oil of 
wine. In the formula, determinate quantities of ether, alcohol, and oil are taken, 
the ether having half the volume of the alcohol. In the last revision of the British 
Pharmacopeeia, this preparation was omitted; unfortunately, we think, as there is 
scarcely a doubt that the influence of the ether, as a composing medicine in nervous 
disorder, is much increased by the oil of wine. 

Compound spirit of ether is a colorless volatile liquid, having a burning, slightly 
sweetisl taste, and the peculiar odor of ethereal oil. If it has an empyreumatic 
odor, it has been badly prepared. Its sp. gr. is 0°815, according to the U.S. 
Pharmacopeia of 1870 ; the present officinal preparation contains a little less oil of 
wine. When pure, it is wholly volatilized by heat, and devoid of acid reaction. 
It becomes milky on being mixed with water, owing to the precipitation of the 
ethereal oil ; but this change does not prove its goodness, as the same property may 
be given to the spirit of ether by the addition of various fixed oils. This sophisti- 
cation may be detected by mixing the suspected preparation with water, drawing a 
piece of paper over the surface of the liquid to absorb the oily globules, and expos- 
ing the paper to heat. If the globules are fixed oil, the greasy stain will remain ; 
if ethereal oil, the stain will disappear. When fixed oils are used to adulterate this 
preparation, the milkiness is generally too great, and not like the translucent, 
leaden milkiness of the genuine article. (Dr. Squibb.) “It gives only a slight 
cloudiness with chloride of barium. When a few drops are burned on glass or 
porcelain, there is no visible residue, but the surface will be left with an acid taste 
and reaction. A pint of water, by the admixture of forty drops, is rendered slightly 
opalescent.” U. S. 1870. 

It is much to be regretted that our manufacturing chemists do not follow the 
Pharmacopeia in making Hoffmann’s anodyne. In rectifying crude ether, the dis- 
tillation is continued as long as the ether comes over of the proper specific gravity ; 
after which, the manufacturer has been in the habit of changing the receiver, and 
obtaining an additional distillate, consisting of ether and alcohol, impregnated with 
a little ethereal oil. Now it is this second distillate, variously modified by the ad- 
dition of alcohol, ether, or water, so as to make it conform in taste, smell, opales- 
cence, etc., to a standard preparation, kept by the manufacturer, that is sold as Hoff- 
mann’s anodyne. Nothing could be more uncertain in its results than a proceeding 
like this; and we cannot be surprised that the medicine, as obtained from different 
apothecaries, varies very much in properties, and often disappoints the expectations 
of the physician. The chief excuse for the departure from the officinal directions is 
the costliness of the ethereal oil; but were this much greater than it really is, the 
excuse would not be valid ; and it cannot be justified, on any principle of morality, 
to sell under the officinal title a preparation which has no claim to it whatever. 

Medical Properties. This preparation is intended as a substitute for the anodyne 
liquor of Hoffmann, which it closely resembles when properly prepared. In ad- 
dition to the stimulating and antispasmodic qualities of the ether which it contains, it 
possesses anodyne properties, highly useful in nervous irritation, and in want of sleep 
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from this cause. These additional virtues are probably derived from the officinal 
oil of wine, which is a more important substance than is generally supposed. Mr, 
Brande believes that the only effect of it,in the preparation under notice, is to alter 
the flavor of the ether. In this opinion he is certainly in error. The late Drs, 
Physick and Dewees of this city found the officinal oil of wine, dissolved in alcohol, 
very efficacious in certain disturbed states of the system, as a tranquillizing and 
anodyne remedy. Such indeed are the generally admitted effects of Hoffmann’s 
anodyne, when made with a due admixture of the ethereal oil. This preparation is 
on many occasions a useful adjunct to laudanum, to prevent the nausea which is 
excited by the latter in certain habits. The dose is from thirty minims to one or 
two fluidrachms (1-0-3°75 or 7°5 C.c.), given in water sweetened with sugar. 


SPIRITUS ZXTHERIS NITROSI. U.S., Br. Spirit of Nitrous Ether, 
(SPIR/I-TUS H!THE-RIS NI-TRO’'SI.) 
“ An alcoholic solution of Ethyl Nitrite [C,H,.NO,; 75.—C,H,O,NO, ; 75], con- 


taining 5 per cent. of the crude Ether.” U.S. 

Spiritus Nitri Dulcis, Br.; Sweet Spirit of Nitre; Spiritus Nitrico-zthereus; Ether azoteux 
alcoolisé, Liqueur anodine nitreuse, /r.; Versiisster Salpetergeist, @. 

“Nitric Acid, nine parts [or four and a half ounces av.]; Sulphuric Acid, seven 
parts [or three and a half ounces av.]; Alcohol, Distilled Water, each, a sufficient 
guantity. Add the Sulphuric Acid gradually to thirty-one parts [or eighteen fluid- 
ounces] of Alcohol. When the mixture has cooled, transfer it to a tubulated re- 
tort connected with a well-cooled condenser, to which a receiver, surrounded by 
broken ice, is connected air-tight, and which is further connected, by means of a 
glass tube, with a small vial containing water, the end of the tube dipping into the 
latter. Now add the Nitric Acid to the contents of the retort, and, having intro- 
. duced a thermometer through the tubulure, heat rapidly, by means of a water-bath, 
until strong reaction occurs and the temperature reaches 80° C. (176° F.). Con- 
tinue the distillation at that temperature, and not exceeding 82° C. (180° F.), until 
the reaction ceases. Disconnect the receiver, and immediately pour the distillate 
into a flask containing stxteen parts [or half a pint] of ice-cold Distilled Water. 
Close the flask and agitate the contents repeatedly, keeping down the temperature 
by immersing the flask occasionally in ice water. Then separate the ethereal layer 
and mix it immediately with nineteen times its weight of alcohol. Keep the prod- 
uct in small, glass-stoppered vials, in a dark place, remote from lights or fire.” UW. S. 

“Take of Nitric Acid three fluidounces [Imperial measure]; Sulphuric Acid two 
fluidounces [Imp. meas.]; Copper, in fine wire (about No. 25), two ounces [avoir- 
dupois]; Rectified Spirit a sufficiency. To one pint of the Spirit add gradually 
the Sulphuric Acid, stirring them together; then add in the same way, two and a 
half fluidounces of the Nitric Acid. Put the mixture into a retort or other suita- 
ble apparatus, into which the Copper has been introduced, and to which a ther- 
mometer is fitted. Attach now an efficient condenser, and applying a gentle heat, 
let the Spirit distil at a temperature commencing at 170°, and rising to 175°, but 
not exceeding 180°, until twelve fluidounces have passed over and been collected 
in a bottle kept cool, if necessary, with ice-cold water; then withdraw the heat, 
and having allowed the contents of the retort to cool, introduce the remaining half- 
ounce of Nitric Acid, and resume the distillation as before, until the distilled prod- 
uct has been increased to 15 fluidounces. Mix this with two pints of the Rectified 
Spirit, or as much as will make the product correspond to the tests of specific 
gravity and percentage of ether separated by chloride of calcium. Preserve it in 
well-closed vessels.” Br. 

The officinal spirit of nitrous ether is a mixture of nitrous ether or ethyl nitrite, 
C,H,NO,, and alcohol (rectified spirit). Nitrous ether is always generated by the 
reaction of nitric acid with alcohol; and it matters not whether the alcohol be 
mixed with nitric acid directly, or with the materials for generating it, namely, 
nitre and sulphuric acid. In the U. 8. Pharmacopceia of 1850 the requisite nitric 
acid was obtained by using the materials for generating it, namely, nitrate of potas- 


sium and sulphuric acid; for details of the process, see U. S. D., 14th ed., p. 1445, 
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In the 1860 U. S. process, which was modelled after the plan of Dr. Squibb, the 
nitric acid and alcohol were directly mixed in a retort containing pieces of glass to 
facilitate ebullition and prevent concussion, and arrangements were made for apply- 
ing heat by means of a water-bath, so that it might be diminished when necessary 
to repress the violence of the reaction, and increased when this required invigora- 
tion. The liquid condensed in the receiver was mixed with carbonate of potassium, 
and again distilled in order to free it from the acid which had come over with the 
nitrous ether, and, being too strong with ether to meet the purposes required, was 
diluted with alcohol, and thus brought to the state of spirit of nitrous ether. It was 
a great improvement over the formula of earlier Pharmacopeeias, and had the merit 
of insuring a preparation of definite strength. But in the Pharmacopeia of 1870 
the British process was substituted as even better than it. 

The present U. 8S. process differs from those formerly officinal in several particu- 
lars. Copper is no longer used. The use of this metal originated with Prof. Red- 
wood, under the impression that the nitrous radical was liberated by and enabled to 
unite more readily with the ethyl of the alcohol, to form ethyl nitrite. Our expe- 
rience is that upon the small scale the copper served a useful purpose in controlling 
and moderating the reaction, but excellent results have been obtained by substitut- 
ing broken glass, and we have obtained quite as large a yield of the peculiar ether 
when the copper was omitted. The nitric acid is now not added in two portions, 
but the whole quantity is mixed with the sulphuric acid and alcohol at first. This 
is an improvement, in our opinion. The greatest change is, however, in purifying 
the distillate by agitating it with ice-cold distilled water, separating the ethereal layer 
and mixing it with alcohol, so that the finished product shall contain 5 per cent. 
by weight of the crude ethyl nitrite. It is very doubtful, in our opinion, whether 
anything is remoyed by the agitation with cold water excepting some of the alcohol. 
As aldehyd and hydrocyanic acid are both soluble in ethyl] nitrite, and as alcohol must 
be added subsequently, the advantage of the separation of the nitrous ether in this 
way is not very apparent, and when it is considered that ethyl nitrite is soluble in 
water and more soluble in alcohol, considerable of the most valuable portion of the 
distillate must be wasted by being dissolved in the cold water. A thoroughly effective 
method of separating ethyl! nitrite from its solution in alcohol and water is yet to be 
discovered. Some manufacturers agitate the distillate with a saturated solution of 
calcium chloride to separate the nitrite of ethyl, and the British Pharmacopeeia 
uses this method as a test. The most that can be said for the process of separation 
adopted at the last revision is, that the amount of crude ethyl nitrite present in the 
finished preparation is approximately determined. R. F. Fairthorne has prepared 
Spirit of Nitrous Ether without the use of a retort or still. (A. J. P., 1880, p. 7.) 

The present British formula rejects the nitrite of sodium formerly used, but re- 
tains the principle of presenting the ingredients to each other in the form in which 
they are to exist in the spirit when produced; the ether resulting from the action 
of sulphuric acid on alcohol, and the nitrous acid from that of the copper on the 
nitric acid, uniting to form nitrous ether, which, having been distilled over, is 
then brought to the state of spirit of nitrous ether by admixture with about three 
volumes of alcohol. The Br. process proved, in practice, so satisfactory as to have 
been adopted into the U.S. Pharmacopeeia of 1870. Prof. Attfield says that ‘‘ the 
junior students were always able to make a satisfactory preparation by following 
the directions of that formula.” (P. J. Tr., Sept. 1868, p. 156.) Mr. Alfred K. 
Tanner states that he has never been able to obtain more than eleven instead of fif- 
teen fluidounces of distillate, and that the strength of the preparation is not sufh- 
cient to answer the British officinal tests. He further affirms that the sweet spirit 
of nitre sent out by most British wholesale manufacturers does not come up to the 
officinal standard, but contains only 5 per cent. of nitrous ether, and that the prepa- 
ration keeps best when about this strength. (P. J. Tr., Dec. 1870, p. 463.) 

Theory of the Production of Nitrous Ether, etc. One mol. of nitric acid, 
by reacting with one mol. of alcohol, forms one mol. of nitrous acid, one mol. of 
aldehyd, and one mol. of water. Thus HNO, +C,H,O = HNO, + C,H,0 + 
H,O. The nitrous acid, as soon as formed, reacts with a second mol. of alcohol, so 
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as to form one mol. of nitrous ether or ethyl nitrite, with separation of one mol. of 
water, according to the reaction: C,H,.OH + HNO, = C,H,NO,-+ H,O. It 
has, however, been shown by Dr. Golding Bird that, when an excess of alcohol is 
used, saccharie acid is first formed, and that, when the formation of the nitrous 
ether has nearly ceased, aldehyd appears in the distilled product, and simultaneously 
oxalic acid in the contents of the retort, before which time the latter cannot be dis- 
covered. All these products result from the oxidizing action of the nitric acid upon 
the alcohol, increasing the proportion of oxygen in the substances formed, either by 
removing the hydrogen, or by abstracting this element and adding oxygen at the 
same time. 

In the process of the British Pharmacopeia the nitric acid is converted into 
nitrous acid by the reducing action of metallic copper and sulphuric acid, the re- 
action being: HNO, + Cu + H,SO, = HNO, -+ CuSO,-+ H,O. The nitrous 
acid now reacts with the alcohol as in the previous reaction, so as to produce the ni- 
trous ether. The object of using the sulphuric acid is to economize the nitric acid. 

Properties of Ethyl Nitrite. Pure ethyl nitrite is pale yellow, has the smell 
of apples and Hungary wine, boils at 18° C. (644° F.), and has the sp. gr. 0-900 
at 155° C. The density of its vapor is 2°627. Litmus is not affected by it. When 
it is mixed with an alcoholic solution of potassa, hyponitrite of potassium and alco- 
hol are formed, without producing a brown color, showing the absence of aldehyd. 
It is soluble in 48 parts of water, and in all proportions in alcohol or rectified spirit. 
It is highly inflammable, and burns with a white flame without residue. The im- 
pure ether, as formerly obtained by the Edinburgh and Dublin processes for subse- 
quent dilution to form sweet spirit of nitre, boiled at 21:1° C. (70° F.), and had 
the density of 0°886 at 4-4° C. (40° F.). The specific gravity assigned to it by 
the Edinburgh College was 0°899. Mixed with an alcoholic solution of potassa, it 
became dark brown, with production of aldehyd resin. This discoloration showed 
the presence of aldehyd. When kept, it became acid in a short time, as shown by 
litmus; and nitric oxide was given off, which often caused the bursting of the bottle. 
Its tendency to become acid was rendered greater by the action of the air, and de- 
pended on the absorption of oxygen by the aldehyd, which thereby became acetic 
acid. Mr. Harvey, of Leeds, has suggested the use of pure crystals of bicarbonate 
of potassium in a bottle in order to prevent the development of an acid reaction. 
Dr. J. C. Rademacher has found that the crystals after a time are partially converted 
into a nitrate. (A. J. P., xl. 106.) These facts evince the propriety of preserving 
this ether in small, strong bottles, kept full and in a cool place. Nitrous ether is 
formed by the combination of one mol. of nitrous acid and one of ethyl, and its 
formula is C,H,.NO,. It was, therefore, improperly called nitric ether. Considered 
as a salt, its proper name is nitrite of ethyl. In its pure and concentrated state it 
is never used in medicine.* 

Properties of Spirit of Nitrous Ether. This is ‘a clear, mobile, volatile and 
inflammable liquid, of a pale straw-color, inclining slightly to green, a fragrant, 
ethereal odor, free from pungency, and a sharp, burning taste. Sp. gr. 0°823 to 
0-825. It slightly reddens litmus paper, but should not effervesce when a crystal 


* Nitrite of Ethyl. Mr. J. Williams recommends the preparation of this liquid by slowly pass- 
ing nitrous acid gas, evolved by acting with nitric acid upon starch, into strong alcohol kept as cool 
as possible. When the gas ceases to be absorbed, the liquid is distilled at a very gentle tempera- 
ture, and the vapors passed first through a small empty flask and then through one containing a 
little water, in which all the alcohol, free acid, and most of the aldehyd are retained; the vapors 
are now passed over a strong solution of potassa contained in a third flask, whereby the remaining 
aldehyd is absorbed, and the gaseous nitrous ether may then be condensed in a tube placed in a 
freezing mixture, which must afterwards be hermetically sealed, or, preferably, conducted into a 
known weight of absolute alcohol, the increase in weight indicating pure nitrous ether. This solu- 
tion, if containing 50 per cent. of the ether, has the sp. gr. °850; if 25 per cent., °824, and if 10 
per cent., ‘810 sp. gr. If treated with twice the bulk of saturated solution of calcium chloride, 
they separate respectively 48, 23, and 5 per cent. of oily liquid by measure; a 5 per cent. solution 
Separates only a very thin oily film. The mixing of the two liquids must be effected slowly and 
with care, to avoid loss of ether in consequence of the rise in temperature; a stream of cold water 
should be kept constantly running over the tube, and even then some loss of the very volatile ether 
is probably incurred. The 5 per cent. solution appears to represent the best samples of sweet spirit 
of nitre obtainable in London. (A. J. P., Jan. 1878.) 
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of bicarbonate of potassium is dropped into it.” U.S. It keeps well in half-pint 
bottles, securely stopped with waxed glass stoppers, and covered with dark paper; 
as Dr. Squibb proved by examining some bottles thus put up, after the lapse of two 
years ; when exposed it is apt to become acid with age. Sweet spirit of nitre mixes 
with water and alcohol in all proportions. It is very inflammable, and burns with a 
whitish flame. The Br. Pharmacopeeia states, in regard to its own preparation, 
that, “ when agitated with solution of sulphate of iron and a few drops of sulphuric 
acid, it becomes deep olive-brown or black ;” and that “if it be agitated with twice 
its volume of saturated solution of chloride of calcium in a closed tube, two per cent. 
of its original volume will separate in the form of nitrous ether and rise to the sur- 
face of the mixture.” Br. This indicates a strength about one-half that of the 
U.S. spirit. Nitrous ether has been proposed as a test for several alkaloids, but Prof. 
Maisch has shown that the reactions occur only with old specimens, and are due to 
the acetic acid which has been developed in it. (A. J. P., xlv. 67.) 

Impurities and Tests. Sweet spirit of nitre is never quite free from aldehyd ; 
and, if the distillation be too long continued, it is apt to contain a good deal of this 
substance, which afterwards becomes acetic acid by absorbing oxygen. The change 
goes on rapidly if the preparation be insecurely kept. Aldehyd, if in considerable 
proportion, may be detected by imparting a pungent odor and acrid flavor, and by 
the preparation assuming a brown tint on the addition of a weak solution of potassa, 
owing to the formation of aldehyd resin. The potassa test, with the best specimens, 
produces a straw-yellow tint within twelve hours. ‘ When mixed with half its vol- 
ume of solution of potassa, previously diluted with an equal volume of water, it 
assumes a yellow color, which slightly deepens without becoming brown, in twelve 
hours.” U.S. Another test for aldehyd, less reliable, is the addition of an equal 
volume of sulphuric acid to the sweet spirit of nitre. If the sample be good, the 
change of color will be slight, and the mixture will be considerably viscid; but if 
it contain much aldehyd, it will become dark-colored. If water or spirit be present 
in undue proportion, the viscidity will be less. (Phillips.) Acetic acid, as well as 
other acids (usually nitrogen acids) that may happen to be present, may be discov- 
ered by the taste, by their acting on litmus strongly, and by their decomposing the 
alkaline carbonates or bicarbonates with effervescence. Nitrogen acids are known 
by coloring blue a piece of paper previously dipped into tincture of guaiac. These 
acids operate injuriously by their chemical reactions with other substances, when 
spirit of nitre is prescribed in mixtures. Thus, they liberate iodine from iodide of 
potassium, gradually decolorize compound infusion of rose, and in the compound 
mixture of iron, hasten the conversion of ferrous oxide into ferric oxide. To obvi- 
ate these effects, Mr. Harvey, of Leeds, keeps sweet spirit of nitre standing on crys- 
tals of bicarbonate of potassium, and states that, if the preparation be of full strength, 
no appreciable portion of the alkali will be dissolved. (P. J. Tr., Jan. 1842.) 
When acid sweet spirit of nitre is rectified from calcined magnesia, it becomes acid 
again in a short time; but, according to M. Klauer, when rectified from neutral 
tartrate of potassium, it continues unchanged for months. A deep olive color with 
ferrous sulphate shows the presence of a nitrogen oxide or acid. 

According to Mr. Bastick, sweet spirit of nitre contains about one-fifth of one per 
cent. of anhydrous hydrocyanic acid, when made from nitrous ether, formed by im- 
preenating alcohol with nitrous acid, evolved by the action of starch on nitric acid, 
according to the process of Liebig. In making sweet spirit of nitre on a large scale, 
Dr. Squibb found that hydrocyanie acid vapors were produced if the heat happened 
to rise too high, and the ether ceased to be formed. Recently Dr. Schoor and G. B. 
Schmidt found that, after a careful distillation, hydrocyanic acid could be detected in 
the residue left in the retort to the amount of 0-977 per cent., whilst the distillate 
contained but an insignificant trace. (Pharm. Zeitung, No. 37; N. &., Sept. 1880.) 

Alcohol and water are often fraudulently added to sweet spirit of nitre. These 
additions are difficult to detect. The officinal tests are as follows. “A portion of 
the Spirit, in a test-tube half filled with it, plunged into water heated to 63° C. 
(145-4° F.), and held there until it has acquired that temperature, should boil dis- 
tinctly on the addition of a few small pieces of glass. If 10 Gm. of Spirit of Nitrous 
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Ether be macerated with 1:5 Gm. of potassa for twelve hours, with occasional agita- 
tion, the mixture then diluted in a beaker with an equal volume of water, and set 
aside until the odor of alcohol has disappeared, then slightly acidulated with diluted 
sulphuric acid, and a solution of 0:335 Gm. of permanganate of potassium gradually 
added, the color of the whole of this solution should be discharged (presence of at 
least 4 per cent. of real ethyl nitrite).” U.S. The officinal quantitative test is that 
of Kellstrém (Farmaceutisk Tijdschrift ; A. J. P., Dec. 1880). Nitrite of potas- 
sium is formed in the first place by the decomposition of the ethyl nitrite; this in 
turn is decomposed by the sulphuric acid, and the quantity of the nitrous radical 
present is shown by the amount of permanganate of potassium which it will deox- 
idize. When in undue proportion, alcohol and water may be detected in the 
British preparation, as stated before, by agitating it with twice its volume of 
a saturated solution of chloride of calcium. Specific gravity is no criterion of the 
quality of the preparation as obtained by any formula. The addition of water 
will raise its density ; and the same effect will be produced by adding nitrous ether. 
A high density, in connection with deficient ethereal qualities, would of course indi- 
cate free acids, or an excess of water, or both. A specific gravity lower than the 
U.S. and Br. standard would show the presence of alcohol, either stronger than it 
should be, or in too large a proportion. 

The fraudulent dilution of sweet spirit of nitre with alcohol and water is a great 
evil, considering its extensive use and valuable remedial properties. Water is inju- 
rious, not merely as a diluent, but as the most efficient promoter of chemical changes. In 
commerce this valuable medicine is usually found variously diluted with twice, thrice, 
and even four times its weight of alcohol and water. In this way its ether strength is 
often reduced to less than half what it should be. Dr. Squibb examined six sam- 
ples of sweet spirit of nitre, five of which were obtained from respectable wholesale 
druggists; and of these one sample contained 3:16 per cent. of nitrous ether, four 
between one and two per cent., and one under one per cent.; while a standard prepa- 
ration, made according to the U.S. Pharmacopoeia, contained at least 4:3 per cent. 

Medical Properties and Uses. Sweet spirit of nitre is diaphoretic, diuretic, 
and antispasmodic. It is deservedly much esteemed as a medicine, and is extensively 
employed in febrile affections, either alone or in conjunction with tartar emetic, for 
the purpose of promoting the secretions, especially those of sweat and urine. It 
often proves a grateful stimulus to the stomach, relieving nausea aud removing flat- 
ulence, and not unfrequently quiets restlessness and promotes sleep. It is especially 
selected in cases in which the tendency is asthenic. On account of its tendency 
to the kidneys, it is often conjoined with other diuretics, such as squill, digitalis, 
acetate of potassium, nitre, etc., for the purpose of promoting their action in drop- 
sical complaints. Dr. Duncan, of Edinburgh, praised a combination of it with a 
small proportion of aromatic spirit of ammonia, as eminently diaphoretie and diu- 
retic, and well suited to certain states of febrile disease. The dose is from thirty 
minims to a fluidrachm (1-9-3°75 C.c.), every two or three hours, mixed with a por- 
tion of water. When used as a diuretic, it should be given in larger doses. 

When the vapor of sweet spirit of nitre is inhaled, it produces, according to Mr. 
D. R. Brown, of Edinburgh, among other symptoms, a leaden-purple color of the 
lips, mouth, hands, ete., and extreme muscular debility, enduring for hours. In his 
own case, these symptoms were unaccompanied with the slightest effect on the brain; 
but in others the effects were different, headache being invariably produced. (P. J. 
Tr., March, 1857, p. 456.) These symptoms indicate that the nitrite of ethyl has 
at least some of the physiological activities common to the nitrites. 

Of. Prep. Mistura Glyeyrrhizee Composita, U.S. 


SPIRITUS AMMONITE. U.S. Spirit of Ammonia. 
(SPIR/I-TUS AM-MO/NI-&.) 
“ An alcoholic solution of Ammonia [NH,; 17.—NH,; 17], containing 10 per 
cent., by weight, of the gas.” U.S. 


: Liquor Ammonii Caustici ‘Spirituosus, P.G.; Spiritus Ammoniaci Caustici Dzondii; Aleoolé 
d’Ammoniaque, Liqueur d’Ammoniaque vineuse, F’r.; Weingeistige Ammoniakfliissigkeit, @. 


; 
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“Stronger Water of Ammonia, forty-five parts [or eight fluidounces] ; Alcohol, 
recently distilled, and which has been kept in glass vessels, a sufficient quantity. 
Pour the Stronger Water of Ammonia into a flask connected with a well-cooled 
receiver, into which eighty parts [or one pint] of Alcohol are introduced. Heat 
the flask carefully, and very gradually, to a temperature not exceeding 60° ©. (140° 
F.), and maintain it at that temperature for about ten minutes. Then disconnect 
the receiver, and, having ascertained the ammoniacal strength of the contents by 
means of the volumetric solution of oxalie acid, add enough Alcohol to make the 
product contain ten per cent. of Ammonia. Keep the product in glass-stoppered 
bottles, in a cool place.” U.S. 

Spirit of ammonia is now officinal in the U. S. Pharmacopoeia only ; the British 
Pharmacopeeia not having adopted it. It is a solution of caustic ammonia in alcohol. 
As prepared by the U. 8. process of 1850, the ammoniacal gas was received in the 
alcohol and condensed by it; and the proportions of the ingredients were so ad- 
justed as to give a preparation containing between 10 and 11 per cent. of ammonia, 
and capable of saturating about 30 per cent. of officinal sulphuric acid. Accord- 
ingly it agreed, as it was intended it should, in ammoniacal strength, with the U.S. 
Liquor Ammoniz. Its sp. gr. was 0°831, or thereabouts. But, in the officinal 
process of 1870, the materials for the generation of ammonia were mixed with a 
large proportion of water, the vapor of which came over to some extent with the 
gas and was condensed along with it. The resulting spirit was, therefore, some- 
what diluted with water, and to an indefinite extent, so that the preparation had 
no precise sp. gr. ; and, though the whole amount obtained contained all the ammonia 
generated, no accurate criterion of its relative strength could be made. This fault 
has been remedied in the present officinal process by substituting stronger water of 
ammonia for the chloride of ammonium, water, and lime, and not permitting the 
temperature to rise above 60° C. (140° F.). In addition to this, the amount of 
ammonia present is determined by volumetric assay, and it contains the same quan- 
tity of ammonia that is present in water of ammonia,—z.e., 10 per cent. Alcohol 
which has been kept in the cask for a long time will be discolored when the 
gaseous ammonia is passed into it. 

Properties. The spirit of ammonia, formerly called ammoniated alcohol, is “a 
colorless liquid, having a strong odor of ammonia, and a sp. gr. of about 0 810. 
When diluted with water, it should respond to the tests and reactions mentioned 
under Water of Ammonia. (See Agua Ammonizx.) 8:5 Gm. Spirit of Ammonia, 
diluted with distilled water, should require, for complete neutralization, 50 C.c. of 
the volumetric solution of oxalic acid.” U.S. When good, it does not effervesce 
with dilute hydrochloric acid ; but if old, or carelessly kept, it is apt to be partially 
carbonated, as shown by this test. It, however, absorbs carbonic acid more slowly 
than Liquor Ammoniee. 

Medical Properties and Uses. Spirit of ammonia is stimulant and antispas- 
modic, and is given in hysteria, flatulent colic, and nervous debility. It is, how- 
ever, little used internally; the aromatic spirit, which is pleasanter and has similar 
properties, being preferred. The dose is from ten to thirty drops (0°6-1°9 C.c.) in 
a wineglassful (7-5 C.c.) of water. Spirit of ammonia dissolves resins, gum-resins, 
camphor, and the volatile oils, and is a very convenient addition to spirituous lini- 
ments intended to produce a rubefacient effect. Not more than one part of the 
spirit should, as a general rule, be added to six or eight parts, by measure, of the 
liniment. It enters into no officinal preparation. 


SPIRITUS AMMONILZ AROMATICUS. U.S., Br. Aromatic Spirit 
of Ammonia. 
(SPIR'I-TUS AM-MO/NI-® XR-O-MAT'I-cUsS.) 
Alcoolat ammoniacal aromatique, Fr.; Aromatischer Ammoniakgeist, @. 
“ Carbonate of Ammonium, forty parts [or five hundred grains]; Water of 
Ammonia, one hundred parts [or twenty-two fluidrachms] ; Oil of Lemon, tewelve 
parts [or two and a half fluidrachms] ; Oil of Lavender Flowers, one part [or twelve 


1352 Spiritus Ammonie Fotidus. =~ PART LE 


minims]; Oil of Pimenta, one part [or ten minims]; Alcohol, recently distilled 
and which has been kept in glass vessels, seven hundred parts [or twenty-two fluid- 
ounces]; Distilled Water, a sufficient quantity, To make one thousand parts [or two 
pints]. To the Water of Ammonia, contained in a flask [or bottle], add one hun- 
dred and forty parts [or four fluidounces] of Distilled Water and afterward, the 
Carbonate of Ammonium reduced to a moderately fine powder. Close the flask [or 
bottle] and agitate the contents until the Carbonate is dissolved. Weigh the Alco- 
hol in a tared flask of suitable capacity [or pour twenty-two fluidounces in a bottle], 
add the oils, then gradually add the solution of Carbonate of Ammonium, and after- 
ward enough Distilled Water to make the product weigh one thousand parts [or 
measure two pints]. Lastly, filter the liquid, through paper, in a well-covered funnel. 
Keep the product in glass-stoppered bottles, in a cool place.” U.S. 

“Take of Carbonate of Ammonia eight ounces [avoirdupois] ; Strong Solution of 
Ammonia four fluidounces ; Volatile Oil of Nutmeg four fluidrachms ; Oil of 
Lemon six fluidrachms ; Rectified Spirit six pints [Imperial measure] ; Water three 
pints [Imp. meas.]. Mix and distil seven pints [Imp. meas.]. Sp. gr. 0-870.” Br. 

In both of these formulas carbonate of ammonium and uncombined ammonia are 
used ; but they differ in the relative proportion of the materials and the mode of 
conducting. the process. The U.S. spirit is a mere solution of the ingredients in 
alcohol diluted with a small proportion of water; while the British contains such 
and so much of the ingredients as may rise in distillation, and be condensed with 
the seven pints of spirit that result. The former is of definite strength, the latter 
more or less indefinite, as a portion of the materials must be left behind. The 
present preparation differs from that formerly officinal, in the substitution of oil 
of pimenta for oil of nutmeg, which isan improvement, and the use of alcohol re- 
cently distilled and which has been kept in glass vessels, to avoid discoloration. 
The translucent officinal carbonate of ammonium, which is a mixture of bicarbonate 
and carbamate, does not dissolve in alcohol ; the bicarbonate precipitates, and the car- 
bamate dissolves. The object of the addition of free ammonia in the officinal processes 
is to convert the insoluble bicarbonate into the carbamate. The effloresced carbonate 
of ammonium of the shops having parted with some of its ammonia is a bicarbonate ; 
hence when it is used, unless more than the officinal proportion of the water of am- 
monia is added, some of the ammonia salt remains as the precipitate of the bicarbo- 
nate of ammonium, and the difficulty of precipitation which so many pharmacists 
complain of is thus explained. It is officinally described as ‘‘a nearly colorless 
liquid when freshly prepared, gradually acquiring a slightly darker tint, of an aro- 
matic, pungent, ammoniacal odor, and having asp. gr. of about 0°885.” U. S. The 
sp. gr. of the Br. preparation is 0-870. | 

Medical Properties and Uses. Aromatic spirit of ammonia is fitted to fulfil 
the same indications as the simple spirit, but is much more used on account of its 
grateful taste and smell. It is advantageously employed as a stimulant antacid in 
sick headache. The dose of the U.S. spirit is from thirty drops to a fluidrachm 
(1:9-3°75 C.c.), sufficiently diluted with water. Aromatic spirit of ammonia may 
be usefully added to aperient draughts, to render them less offensive to the stomach ; 
but care must be taken not to mix it with incompatible substances; most of the 
ammonia contained in it is probably in the state of the carbamate, which is converted 
into the carbonate upon the addition of water. 

Of. Prep. Tinctura Guaiaci Ammoniata; Tinctura Valerianze Ammoniata. 


SPIRITUS AMMONIA FCTIDUS. Br. Fetid Spirit of Ammonia. 
(SPIR/I-TUS AM-MO'NI-A FQ@T'I-DUS—fet! e-dis,) 

Alcoolat ammoniacal fétide, Essence antihystérique, Fr.; Ammoniakalischer Stinkasantgeist, G. 

“Take of Assafcetida one ounce and a half [avoirdupois]; Strong Solution of 
Ammonia two fluidounces [Imperial measure] ; Rectified Spirit a sufficiency. Break 
the Assafoetida into small pieces and macerate it in a closed vessel, in fifteen fluid- 
ounces of the Spirit, for twenty-four hours, then distil off the Spirit, mix the prod- 
uct with the Solution of Ammonia, and add sufficient Rectified Spirit to make one 
pint [Imp. meas.].” Br. 
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This is an alcoholic solution of the volatile oil of asafetida mixed with strong 
water of ammonia, and is an energetic nervous stimulant and antacid, adapted to cer- 
tain hysterical conditions associated with gastric weakness and acidity. It is one 
of the preparations formerly recognized by the British Colleges, and taken up again 
after having been dropped from the first Br. Pharmacopeeia. The dose is from thirty 
minims to a fluidrachm (1:9-3°75 (C.c.), to be largely diluted when administered. 


SPIRITUS ANISI. U.S. Spirit of Anise. 
(SPIR'I-TUS A-NI’SI.) 

Essentia Anisi, Br.; Essence of Anise; Alcoolat d’Anis, Fr.; Anisgeist, G. 

“ Oil of Anise, ten parts [or two fluidounces] ; Alcohol, ninety parts [or twenty- 
two fluidounces], To make one hundred parts [or twenty-four fluidounces]. Mix 
them.” U.S. 

In the preparation of its Essence the British Pharmacopeeia directs one fluidounce 
of the Oil to four fluidounces of Rectified Spirit. The strength of this spirit has 
been increased about 50 per cent. in the revision of the U. 8S. P. 1880. 

The dose of the U.S. spirit, as a stomachic and carminative, is one or two fluid- 
drachms (3°75-7'5 C.c.), that of the Br. essence one-fourth as much. 


SPIRITUS ARMORACLZ COMPOSITUS. Br. Compound Spirit 
of Horseradish. 
(SPIR/I-TUS AR-MOQ-RA/CI-Z COM-POs!I-TUS.) 

Esprit de Raifort composée, Alcoolat antiscorbutique, /r.; Meerrettiggeist, G@. 

“Take of Horseradish Root, scraped, Bitter Orange Peel, cut small and bruised, 
of each, twenty ounces [avoirdupois]; Nutmeg, bruised, half an ounce [avoird.]; 
Proof Spirit one gallon [Imperial measure]; Water ¢wo pints [Imp. meas.]. Mix, 
and distil a gallon [Imp. meas.] with a moderate heat.” Br. 

This may be used advantageously as an addition to diuretic remedies, in dropsy 


attended with debility, especially in the case of drunkards. The dose is from one 
to four fluidrachms (3°75-15 C.c.). 


SPIRITUS AURANTII. U.S. Spirit of Orange. 
(SPIR/I-TUS AU-RAN”’TI-I—Aw-rin!she-1.) 
Alcoolat d’Huile d’Oranges, Fr.; Pomeranzengeist, G. 
“ Oil of Orange Peel, six parts [or one fluidounce]; Alcohol, ninety-four parts 
[or one pint], To make one hundred parts [or seventeen fluidounces]. Mix them.” 
U.S. 


This is a new officinal. There seemed very little necessity for its introduction, 
because of the adoption of the tincture of sweet orange peel, which is identical in 
properties, although not so strong as the spirit. It will serve a useful purpose, 
however, as a means of preserving the oil. (See Olewm Aurantii.) It is an excellent 
solution for flavoring purposes when the stimulant effect of the alcohol is desired. 


SPIRITUS CAJUPUTI. Br. Spirit of Cajuput. 
(SPIR'I-TUS CXAJ-U-PU'TI.) 

Alcoolé de Cajeput, Fr.; Cajaputgeist, @. 

“Take of Oil of Cajuput one jluidounce ; Rectified Spirit forty-nine fluidounces. 
Dissolve.” Dr. 

For an account of the medical properties and uses of oil of cajeput, of which this 
is simply an alcoholic solution, see Olewm Cajuputi. The dose of this spirit, which 
has only one-fifth of the strength of the Br. spirit of 1864, is from 30 minims to a 
fluidrachm (1:9-3°75 C.c.). 


SPIRITUS CAMPHORZ. U.S., Br. Spirit of Camphor. 
(SPIR/I-TUS CAM!PHO-RZ.) 
Tinctura Camphore, U.S. 1850; Tincture of Camphor; Alcohol Camphoratus; Spiritus Cam- 
phoratus, P.G.; Esprit de Camphré, Alcool camphré, /r.; Kampferspiritus, G. 
“ Camphor, ten parts [or three ounces av.]; Alcohol, seventy parts [or twenty- 
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five fluidounces]; Water, twenty parts [or six fluidounces], To make one hundred 
parts [or about two pints]. Dissolve the Camphor in the Alcohol, add the Water, 
and filter through paper.” U.S. Maibeor 

“Take of Camphor one ounce [avoirdupois]; Rectified Spirit nine fluidounces. 
Dissolve.” Br. eis 

The present officinal spirit differs from that of 1870 in containing about 25 per 
cent. less camphor. The addition of water to the solution is by no means a practical 
improvement, in view of the extensive employment of the preparation in liniments 
containing chloroform, oils, etc., in which, of course, it will now be frequently immis- 
cible without producing turbidity. This spirit is used chiefly as an anodyne em- 
brocation in rheumatic and gouty pains, chilblains, and the inflammation resulting 
from sprains and bruises. M. Nélaton employed it, in the Clinical Hospital of Paris, 
in the dressing of open wounds, by compresses, lotion, or fomentation. (Ann. de 
Thérap., 1865, p. 129.) It may also be employed internally, due regard being paid 
to the stimulant properties of the alcohol. The camphor is precipitated by the addi- 
tion of water, but may be suspended by the intervention of sugar. The dose is 
from five drops to a fluidrachm (0:3-3'75 C.c.), fitst added to sugar, and then mixed 
with water. 


SPIRITUS CHLOROFORMI. U.8., Br. Spirit of Chloroform. 
(SPIR’I-TUS GHLO-RO-FOR/MI,) 

Alcoolé de Chloroforme, F7.; Chloroformspiritus, G. 

‘“‘ Purified Chloroform, ten parts [or one fluidounce]; Alcohol ninety parts [or 
one pint], To make one hundred parts [or seventeen fluidounces]. Mix them.” J. S. 

“Take of Chloroform one fluidounce ; Rectified Spirit nineteen fluidounces. Dis- 
solve. Sp. gr. 0:871.” Br. 

The chloroform strength of this preparation was reduced at the last U.S. revision, 
so that now the spirit of chloroform is about half the strength of that officinal in 1870. 
The only advantage in the change is that the preparation is now more in accord with 
the British spirit. Solution of chloroform in alcohol in variable proportions was at one 
time erroneously called chloric ether, and was used as a respiratory anzesthetic agent 
in the place of chloroform, under the impression that it would be safer, the stimu- 
lant properties of the alcohol obviating the sedative action of the chloroform. It is 
at present, however, little used in this way; practitioners who employ chloroform, 
and yet wish to guard against its depressing effects, preferring ether to alcohol as the 
corrigent. - The spirit of chloroform is a convenient form for internal exhibition, as 
it is more readily incorporated in mixtures than chloroform itself. The dose will 
now have to be doubled, and is from ten to sixty minims (0°6-3-75 C.c.) ; in which 
quantity the action of the alcohol would be noticeable.* 


SPIRITUS CINNAMOMI. U.S. Spirit of Cinnamon. 
(SPIR/I-TUS CIN-NA-MO/MI.) 


Alcoolé de Cannelle, Fr.; Zimmtspiritus, @. 
“Qil of Cinnamon, ten parts [or one fluidounce]; Alcohol, ninety parts [or 


* Alcoholic Solution of Chloroform. A preparation for inhalation, composed of one-third pure 
chloroform and two-thirds nearly absolute alcohol, was recommended by Dr. Warren, under the 
name of strong chloric ether. Dr. Snow has since employed a similar mixture, using equal parts 
of chloroform and alcohol. The mixture, made in the proportion adopted by Dr. Snow, is com- 
mended by M. Robert as the best anesthetic agent yet proposed. As the name chloric ether was 
originally applied by the late Dr. T. Thomson, of Glasgow, to the Dutch liquid, it would be well 
to abandon the same appellation to designate chloroform, or its mixture with alcohol. A correct 
name for the latter would be alcoholic solution of chloroform, or tincture of chloroform. Dr. Warren 
used his preparation in fifty cases with success, and considered it safer than chloroform, and more 
agreeable than ether. Further observation is required to determine the value of “strong chloric 
ether” as an anesthetic. The alcohol may prove useful by obviating, through its stimulant prop- 
erties, the depressing influence of the chloroform; and ether has been occasionally mixed with 
chloroform, with the same view. The preparation, sold in London and elsewhere under the name 
of “chloric ether,” is a weak tincture of chloroform of variable quality, containing at most but 
16 or 18 per cent. of chloroform, and sometimes not more than 5 or 6 per cent. 
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twelve fluidounces], To make one hundred parts [or thirteen fluidounces]. Mix 
them.” U.S. 

The spirit of cinnamon is an agreeable aromatic cordial, and may be given in de- 
bility of the stomach in the dose of from ten to twenty drops (0-6-1-25 (.c.). . 


SPIRITUS FRUMENTI. U.S. Whisky. 
(SPIR‘I-TUS FRU-MEN’TI.) 


“ An alcoholic liquid, obtained by the distillation of fermented grain (usually corn, 
wheat, or rye), and at least two years old.”” U.S. 

Eau de Vie de Grains, /r.; Kornbranntwein, G. 

The term whisky is said to have been first applied to the spirit obtained from 
barley, in the Highlands of Scotland, and to signify water in the language of the 
people of that region. ([ees’s Cyclopedia.) In the strict sense of the word, as at 
present understood, and as officinally defined, it belongs to the distilled spirit from 
different grains, including Indian corn, wheat, rye, and barley. The whisky of 
this country is generally made from corn or rye. The term, however, is sometimes 
extended to other forms of ardent spirit ; and that resulting from the distillation of 
cider is frequently designated as apple whisky. 

In the preparation of whisky, the infusion of rye or other grain is first made to 
undergo fermentation, by which the saccharine matter and indirectly the starch are 
converted into alcohol. In this state the liquid is called the wash. This is sub- 
mitted to distillation, and the product is denominated Jow wines. By a second dis- 
tillation it becomes purer and stronger, and now takes the name of raw corn spirit 
or whisky. Sometimes, we are informed, it is submitted to a third distillation, in 
order still further to purify it. By time certain chemical changes take place by 
which the natural impurities contained in the liquor are destroyed, and the whisky 
becomes mellowed, losiag the disagreeable odor and taste which it is apt to have 
when first distilled. 

There are volatile principles naturally existing in the grains, which accompany the 
liquor in all its changes, and give their characteristic flavor to the resulting spirit. 
These can scarcely be considered as impurities. But there are others, produced 
during the process of fermentation, which serve seriously to contaminate the product. 
Among these is fusel oil or grain oil (amylic alcohol), which is offensive both to the 
smell and taste, and from which it is very desirable that the spirit should be freed 
as far as possible. As this oil has a considerably higher boiling point than ethylic 
or common alcohol, or even water, it is mainly left behind if the distillation be not 
carried too far; yet portions still rise, and to a certain extent impregnate the spirit. 
Minute proportions of acetic and butyric acids are often present in whisky, and 
valerianic acid has been detected. (A. J. P., 1859, p. 573.)* According to Dr. 
A. A. Hayes, of Boston, all new spirits, prepared with copper stills, are lable to be 
adulterated with that metal, which, however, is, he thinks, deposited in the process 
of ripening, which they undergo by time. (Am. Journ. Sct. Arts, July, 1861.) 

Properties. Whisky, when recently prepared, is nearly colorless; but, whem 
kept in casks, it gradually acquires a brownish color, which deepens with time; and 
hence it may be found of various shades, from a slight yellowish brown tint to the 
dark brown of brandy. Its taste and smell, when mellow by age, though peculiar, 
are not disagreeable. According to the Pharmacopeeia, “whisky has an amber 
color, a distinctive taste and odor, and a sp. gr. not above 0-930, nor below 0:917, 
corresponding approximately with an alcoholic strength of 44 to 50 per cent. by 
weight, or 50 to 58 per cent. by volume. If 100 C.c. of Whisky be very slowly 
evaporated in a weighed capsule, on a water-bath, the last portions volatilized should 
not have a harsh or disagreeable odor (abs. of more than traces of fusel oil from 
grain or potato spirit). The residue, fully dried at 100° C. (212° F.), should weigh 
not more 0-250 Gim., equivalent to 0°25 per cent. (abs. of an undue amount of solids). 
This residue should have no sweet or distinctly spicy taste (abs. of added sugar, gly- 

* Fusel oil may be detected by agitating ether with the suspected liquor, adding water and allow- 


ing to stand; the ether with the oil, if any be present, will rise to the top, and may be decanted, 
and allowed to evaporate spontaneously, when the oil will be left behind. 
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cerin, or spices). It should nearly all dissolve in 10 C.c. of cold water, forming a 
solution which is colored light green by a dilute solution of ferric chloride (traces 
of oak tannin from casks). 100 C.c. of Whisky should be rendered distinctly alka- 
line to litmus by 2 C.c. of the volumetric solution of soda (abs. of an undue amount 
of free acid).” U.S. 

It was introduced into the Pharmacopeia as a cheap substitute for brandy, and 
may be employed for all the purposes which that spirit is capable of fulfilling. In- 
deed, it is preferable as a medicinal agent to brandy such as is now generally sold in 
our markets ; since it can always be obtained of good quality. It is also used as an 
antiseptic dressing for wounds, ulcers, ete. | 


SPIRITUS GAULTHERIZ. U.8. Spirit of Gaultheria. 
(SPIR'I-TUS GAUL-THE’RI-2.) 


“Oil of Gaultheria, three parts [or one hundred and sixty minims]; Alcohol, 
ninety-seven parts [or one pint], To make one hundred parts [or about one pint]. 
Mix them.” U.S. 

This is a new officinal spirit. A solution of the oil in alcohol in varying pro- 
portions has been used frequently in many parts of our country, and authoritative 
recognition was demanded. It will be most largely used for imparting flavor to pre- 
scriptions. The dose is from ten to twenty minims (0°6 to 1:25 C.c.). 


SPIRITUS JUNIPERI. U.S., Br. Spirit of Juniper. 
(SPIR'I-TUS JU-NIP/E-RI.) 

Alcoolat (Esprit) de Geniévre, Fr.; Wachholderspiritus, G. . 

“ Oil of Juniper, three parts [or two hundred and twenty-four minims]; Alcohol, 
ninety-seven parts [or one pint], To make one hundred parts [or about one pint]. 
Mix them.” U.S. 

“Take of Oil of Juniper one fluidounce ; Rectified Spirit forty-nine fluidounces. 
Dissolve.” Br. 

This spirit is used chiefly as an addition to diuretic infusions. It is about 33 per 
cent. stronger than the spirit formerly officinal. The dose is from thirty to sixty 
minims (1:9-3:75 C.c.). . 

Of. Prep. Mistura Creasoti, Br. 


SPIRITUS JUNIPERI COMPOSITUS. U.S. Compound Spirit of 
Juniper, 
(SPIR'I-TUS JU-NIP/E-RI COM-POs'I-TUS.) 

“ Oil of Juniper, ten parts [or twenty minims]; Oil of Caraway, one part [or 
two minims]; Oil of Fennel, one part [or two minims]; Alcohol, three thousand 
parts [or one pint]; Water, a sufficient quantity, To make five thousand parts [or 
one and a half pints]. Dissolve the Oils Jn the Alcohol, and gradually add enough 
Water to make the product weigh jive thousand parts [or measure one and a half 
pints].”” U.S. 

This spirit is a useful addition to diuretic infusions and mixtures in debilitated 
cases of dropsy. It corresponds very closely with Holland gin. The dose is from 
two to four fluidrachms (7:5-15 C.c.). ’ 


SPIRITUS LAVANDULZ. U.S., Br. Spirit of Lavender. 


(SPIR'I-TUS LA-VAN'DU-LZ.) 
Alcoolat (Esprit, Eau) de Lavande, /’r.; Lavandelspiritus, G. ; 
“Oil of Lavender Flowers, three parts [or half a fluidounce]; Alcohol, ninety- 
seven parts [or one pint], To make one hundred parts [or about one pint]. Mix 
them.” U.S. 
“Take of Oil of Lavender one fluidounce ; Rectified Spirit forty-nine fluidounces. 
Dissolve.” Br. 


Spirit of Lavender is used chiefly as a perfume, and as an ingredient in other 
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preparations. The officinal spirit is about 33 per cent. stronger than the spirit of 
the U.S. P. 1870. The perfume usually sold under the name of lavender water is 
not a distilled spirit, but an alcoholic solution of the oil, with the addition of other 
odorous substances. The following is given by Mr. Brande as one of the most ap- 
proved recipes for preparing it. ‘‘ Take of rectified spirit five gallons, essential oil 
of lavender twenty ounces, essential oil of bergamot five ounces, essence of amber- 
gris [made by digesting one drachm of ambergris and eight grains of musk in half 
a pint of alcohol] half an ounce. Mix.” The Br. spirit is of one-fifth of the 
strength of the preparation of the Pharmacopeeia of 1864. The dose may be from 
thirty minims to a fluidrachm (1:9-3:75 C.c.). 
Off. Prep. Mistura Ferri Composita, U.S. 


SPIRITUS LIMONIS. U.S. Spirit of Lemon. [Essence of Lemon.] 
(SPIR/I-TUS LI-MO/NIS,) 

Alcoolat (Esprit) de Citrons, /’r.; Citronenessenz, G. 

“ Qil of Lemon, six parts [or one fluidounce]; Lemon Peel, freshly grated, four 
parts [or two hundred and forty grains]; Alcohol, a sufficient quantity, To make 
one hundred parts [or one pint]. Dissolve the Oil of Lemon in ninety parts [or 
fourteen fluidounces] of Alcohol, add the Lemon Peel, and macerate for twenty-four 
hours ; then filter through paper, adding through the filter enough Alcohol to make 
the Spirit weigh one hundred parts [or measure one pint].” U.S. 

This spirit is used chiefly for flavoring mixtures, 


Of. Prep. Syrupus Acidi Citrici, U.S. 


SPIRITUS MENTHZE PIPERITZ:. U.S., Br. Spirit of Peppermint. 
(SPIR'I-TUS MEN'TH® PI-PE-RI'T#,) 

Essence of Peppermint; Spiritus Menthz Piperitz Anglicus, P.G.; Alcoolat (Essence) de 
Menthe poivrée, fr.; Englische Pfefferminzessenz, 

“Oil of Peppermint, ten parts [or eleven fluidrachms]; Peppermint, in coarse 
powder, one part [or forty grains]; Alcohol, a sufficient quantity, To make one 
hundred parts [or one pint]. Dissolve the Oil of Peppermint in ninety parts [or 
fourteen fluidounces] of Alcohol, add the Peppermint, and macerate for twenty-four 
hours; then filter through paper, adding through the filter enough Alcohol to make 
the Spirit weigh one hundred parts [or measure one pint].” U.S. 

“Take of Oil of Peppermint one fluwidounce; Rectified Spirit forty-nine fluid- 
ounces. Dissolve.” Br. This spirit is only one-fifth of the strength of the Br. 
spirit of 1864, and contains about nine times as much Oil of Peppermint as Spiritus 
Menthe Piperitze of the London Pharmacopeeia. 

Under the name of EssentiA MENTH PIPERITA, or Lssence of Peppermint, 
the present Br. Pharmacopeeia contains a preparation much stronger than either of 
the above spirits, consisting of one fluidounce of Oil of Peppermint to four fluid- 
ounces of Rectified Spirit. 

The distilled spirit has no advantage over a simple solution of the oil in alcohol, 
and this mode of preparing it has been adopted both in the U.S. and British Phar- 
macopeeias. The officinal spirit represents the Tincture of Oil of Peppermint 
of the U.S. Pharmacopeia of 1850, and is about 50 percent. stronger than the 
preparation of U. S. P. 1870. It has long been popularly used under the name of 
essence of peppermint. The spirit of peppermint affords a convenient method of ad- 
ministering a dose of the volatile oil, being of such a strength that, when dropped 
on loaf-sugar, it may be taken without inconvenience. The dose is from ten to 
twenty minims (0-6-1-25 (.c.), given as just mentioned, or mixed with sweetened 
water. The dose of the British Spirit is from thirty minims toa fluidrachm (1:9-3:75 
C.c.), that of the British Essence from ten to twenty minims (0°6-1°25 C.c.). 

The only compensation for changing the strength of this very largely used 
preparation is the doubtful one that it is easy to recollect that it is now made of 
the strength of 10 per cent. by werght. 

Off. Prep. Mistura Rhei et Sode, U.S. 
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SPIRITUS MENTHZ VIRIDIS. U.S. Spirit of Spearmint. 


(SPIR'I-TUS MEN/THA VIR'I-DIS.) 

Tinctura Olei Menthe Viridis, U.S. 1850; Essence of Spearmint; Griine Minzessenz, @. 

“ Oil of Spearmint, ten parts [or eleven fluidrachms]; Spearmint, in coarse pow- 
der, one part [or forty grains] ; Alcohol, a sufficient quantity, To make one hundred 
parts [or one pint]. Dissolve the Oil of Spearmint in ninety parts [or fourteen 
fluidounces] of Alcohol, add the Spearmint, and macerate for twenty-four hours ; 
then filter through paper, adding through the filter enough Alcohol to make the 
Spirit weigh one hundred parts [or measure one pint].” U.S. 

“Take of Oil of Spearmint a fluidounce ; Spearmint, in coarse powder, one 
hundred and twenty grains; Stronger Alcohol fifteen fluidounces. Dissolve the 
Oil in the Stronger Alcohol, add the Spearmint, macerate for twenty-four hours, 
and filter through paper.” U.S. 

The remarks made on the Spirit of Peppermint are equally applicable to this. 
Both are usually employed as carminatives. The Spirit of Spearmint may be giyen 
in the dose of thirty or forty drops (1:9-2°5 C.c.). 


SPIRITUS MYRCLZE. U.S. Spirit of Myrcia. | Bay-rum.] 
(SPIR'I-TUS MYR/CI-#—umir'she-é,) 

“Oil of Myrcia, stxteen parts [or one fluidounce]; Oil of Orange Peel, one part 
[or forty minims]; Oil of Pimenta, one part [or twenty-five minims]; Alcohol, one 
thousand parts [or four and a half pints]; Water, seven hundred and eighty-two 
parts [or three and a half pints], To make eighteen hundred parts [or eight pints]. 
Mix the Oils with the Alcohol, and gradually add the Water to the solution. Set 
the mixture aside, in a well-stopped bottle, for eight days, then filter through paper,. 
in a well-covered funnel.” U.S. 

The distilled spirit has been abandoned and a formula for its preparation sub- 
stituted in the last revision. It will in many cases be found that, even when comply- 
ing strictly with the directions of the formula, simple filtration will not produce a 
transparent spirit. The addition to the filter of a small quantity of carbonate ot 
magnesia, rubbed up with a little of the spirit to a smooth paste, will accomplish 
the object of clarification. 

This was a new officinal of the U.S. Pharmacopeeia of 1860, and was defined as 
obtained by distilling rum with the leaves of Myrcia acris. It has been long in use as 
a most agreeable and refreshing perfume; and many persons, on account of the name, 
believed it to be prepared by distilling spirit from the leaves of the bay-tree (Lau- 
rus nobilis), It appears, however, that this was an error. (A. J. P., July, 1861.) 
A leaf was presented to Prof. Maisch, brought from the West Indies, with the in- 
formation that it was from the tree of which the leaves were used in preparing this 
spirit. He observed that it had precisely the characteristic odor and taste of bay-rum, 
and on comparing it with the leaves of a twig in the collection of the Academy of 
Natural Sciences of this city, brought by the late Dr. Griffiths from St. Croix, and 
labelled as the plant from which bay-rum was prepared, found that the two closely 
corresponded. From the characters of the leaf, Prof. Bridges suggested that 1t might 
belong to a plant of the family Myrtaceze, and was most probably the Myreta acris 
of De Candolle, an opinion which is probably correct; and there is little room to 
doubt that it is the source of this very agreeable perfume. 

Gen. Ch. Calyx five-parted, tube subglobose. Petals five. Stamens numerous, 
free. Ovary two or three-celled. Berry one or two-celled, one to three-seeded. 
Seed subglobose, smooth ; cotyledons foliaceous. 

Myrcia acris. Schwartz; De Cand. Prodrom. vy. 243; Curtis’s Bot. Mag., 2d ser., 
vol. vi. pl. 3153.—Myrtus acris. Willd. Sp. Plant. p. 973. The bayberry, as it is 
sometimes called, is a tree of considerable size, with a straight stem, and a thick 
pyramidal summit. The young branches are green and sharply four-angled. The 
leaves are opposite, from 3 to 5 inches long, very coriaceous, lanceolate, obtuse, wavy, 
somewhat revolute at the edges, with numerous parallel nerves, reticulated on the upper 
surface, and sprinkled with pellucid dots. ‘They have a very fragrant odor, and are 
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somewhat astringent. The flowers, which are arranged in pedunculate, axillary pani- 
cles, longer than the leaves, are small, and white with a reddish tinge. The aromatic 
berries are round, about as large as a pea, with 7 or 8 seeds. 

The tree is a native of Jamaica and other West India islands. The spirit is proba- 
bly prepared by distilling rum from the leaves; but we are in want of precise infor- 
mation on the subject, and it is not impossible that the leaves of other species may 
also be used. Indeed, an odor of pimenta which it appears to us may be sometimes 
detected, suggests the idea that the leaves of this tree may be at least occasionally 
added to those of the bayberry. A volatile oil is also obtained from the leaves by 
distillation, and is now officinal. (See Olewm Myrcia.) 

Bay-rum is used chiefly as a refreshing perfume in cases of nervous headache, 
faintness, and other nervous disorders, either held to the nostrils, or applied on soft 
linen to the head and forehead. It is also grateful to the feeble and convalescent 
patient, by being sprinkled on the bed covering, or otherwise made to impregnate 
the air of the chamber. 


SPIRITUS MYRISTICZA. U.S., Br. Spirit of Nutmeg. [Essence of 
Nutmeg. | 
(SPIR/I-TUS MY-RIS'TI-CH.) 

Alcoole (Esprit) de Muscade, Fr.; Muskatspiritus, G. 

“ Oil of N utmeg, three parts [or half a fluidounce]; Alcohol, ninety-seven parts 
[or one pint], To make one hundred parts [or about one pint]. Mix them.” U.S. 

“Take of Volatile Oil of Nutmeg one fluidounee; Rectified Spirit forty-nine 
Jjluidounces.” Br. 

This preparation is about 33 per cent. stronger than that of the U.8. P. 1870. 
It is used chiefly for its flavor, as an addition to other medicines. The dose is one 
fluidrachm (3°75 C.c.). 

Off. Prep. Mistura Ferri Composita, Br, 


SPIRITUS ODORATUS. U.S. Perfumed Spirit. [Cologne Water] 
(SPIR'I-TUS 0-DQ-RA/TUS.) 

Eau de Cologne, Fr.; Kélnerwasser, G. 

“ Oil of Bergamot, sixteen parts [or two fluidounces] ; Oil of Lemon, eight parts 
[or one fluidounce]; Oil of Rosemary, eight parts [or one fluidounce] ; Oil of Lay- 
ender Flowers, four parts [or half a fluidounce]; Oil of Orange Flowers, four 
parts [or half a fluidounce]; Acetic Ether, two parts [or two fluidrachms] ; 
Water, one hundred and fifty-eight parts [or eighteen fluidounces]; Alcohol, erght 
hundred parts [or six and a half pints], To make one thousand parts [or about eight 
pints]. Dissolve the Oils and the Acetic Hther in the Alcohol, and add the Water, 
Set the mixture aside, in a well-closed bottle, for eight days, then filter through 
paper, in a well-covered funnel.” U.S. 

Cologne Water is introduced for the first time in the Pharmacopeia of 1880 ; 
of the many formulas extant, the above has been selected. In our opinion a more 
fragrant spirit, and one more closely resembling the original, would be made if the 
quantity of oil of orange flowers or neroli were doubled. Cologne water is often 
useful in the sick room as a refreshing perfume. 


SPIRITUS ROSMARINI. Br. Spirit of Rosemary. 
(SPIR'I-TUS ROg-MA-RI'NI.) 

Spiritus Anthos; Alcoolat (Esprit) de Romarin, /’r.; Rosmarin Spiritus, @. 

“ Take of Oil of Rosemary one jluidounce ; Rectified Spirit forty-nine fluidounces. 
Dissolve.” Br. 

This spirit has only one-fifth of the strength of the Br. spirit of 1864, and con- 
tains about ten times as much Oil of Rosemary as Spiritus Rosmarini of the Lon- 
don Pharmacopeia. It is a grateful perfume, and is used chiefly as an ingredient 
in lotions and liniments. 
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SPIRITUS VINI GALLICI. U.S., Br. Brandy. 
(SPIR'I-TUS VI/NI GAL'LI-CI.) 


“ An alcoholic liquid obtained by the distillation of fermented grapes, and at least 
four years old.” U.S. 

“ Spirit of French Wine. Spirit distilled from French wine. It has a peculiar 
flavor, and a light sherry color derived from the cask in which it has been kept.” Br. 

Eau de Vie, Cognac, Fr.; Branntwein, Franz Branntwein, @.; Acquavite, Jt.; Agua ardiente, Sp. 

All liquids which have undergone the alcoholic fermentation yield an ardent 
spirit by distillation. (See Alcohol, page 140.) When the alcoholic liquid is wine, the 
product of the distillation is brandy. This ardent spirit is subject to variation, ac- 
cording to the character of the wine from which it is distilled. The best brandy is 
obtained from French wines, and the kinds called Cognac and Armagnac are most 
esteemed. Cognac is probably the most profitable wine-producing region in the 
world, and has given its name to the most widely known brandy. Very large quan- 
tities of brandy are now made in California, but the taste is peculiar and easily dis- 
tinguished from that of Cognac. Our Pharmacopeia formerly recognized French 
brandy exclusively ; but in the present edition all spirits are admitted under that 
name, when obtained from the juice of grapes, and sufficiently strong and pure to 
meet the requisitions above given. 

Properties. ‘‘ Brandy has a pale amber color, a distinctive taste and odor, and 
asp. gr. not above 0-941, nor below 0-925, corresponding approximately with an 
alcoholic strength of 39 to 47 per cent. by weight, or 46 to 55 per cent. by volume. 
If 100 C.c. of Brandy be very slowly evaporated in a weighed capsule, on a water- 
bath, the last portions volatilized should have an agreeable odor, free from harshness 
(abs. of fusel oil from grain or potato spirit). The residue, dried at 100° C. (212° F.), 
should weigh not more than 0:250 Gm., equivalent to 0:25 per cent. (abs. of an un- 
due amount of solids). This residue should have no sweet or distinctly spicy taste 
(abs. of added sugar, glycerin, or spices). It should nearly all dissolve in 10 C.c. 
of cold water, forming a solution which is colored light green by a dilute solution 
of ferric chloride (traces of oak tannin from casks). 100 C.c. of Brandy should be 
rendered distinctly alkaline to litmus by 3 C.c. of the volumetric solution of soda (abs. 
of an undue amount of free acid).”’ U.S. Besides alcohol, water, and volatile oil, 
it contains coloring matter, tannin, cenanthic ether described under wine, a little 
acetic ether, and a little aldehyd. Brandy is classed according to its color, as pale 
and high-colored. Pale brandy has a yellow color, derived from the cask in which 
it is kept.. High-colored brandy hasa deep red color given to it, before importation, 
by burnt sugar (caramel), which is said to impart a more agreeable flavor. Fae- 
tittous brandy is sometimes made from alcohol, deprived of fusel oil, and reduced to 
the proper proof by water, by adding to it acetic ether in the proportion of from 
half an ounce to an ounce to the gallon. The proper color is then given by burnt 
sugar. The spurious liquid may be known by its leaving on evaporation a residue, 
containing sugar and no tannin; the absence of the latter being shown by its not 
striking a black color with ferric salts. It may also be detected by the absence of 
aldehyd. (Magnes Lahens.) For modes of detecting impurities in brandy and other 
ardent spirits, see A. J. P., 1862, p. 118 ; also, Journ. de Pharm., Aott, 1875, p. 127. 

Medical Properties. Brandy is esteemed cordial and stomachic, and is fre- 
quently given, in the form of toddy or milk-punch, in the sinking stages of low fevers. 
In the late Lond. Pharmacopeeia there was an officinal preparation of it, called Mfis- 
tura Spiritus Vini Gallict, consisting of brandy, cinnamon water, the yolks of eggs, 
sugar, and oil of cinnamon. This, though a convenient form for the administration 
of brandy, was omitted in the Br. Pharmacopeia. It has, however, been admitted 
into the new edition, and is now again officinal; but the oil has been omitted. If 
prepared with the U. 8. cinnamon water, it would certainly be sufficiently flavored 
without the addition of the oil. Brandy is in general most conveniently exhibited, 
in low fevers, mixed with milk and flavored with sugar, the proportions being 
varied to meet the demands of the case. 

Of. Prep. Mistura Spiritus Vini Gallici, Br. 
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STAPHISAGRIA. U.S. Staphisagria. [Stavesacre. ] 


(STAPH-I-SA'GRI-A.) 


“The seed of Delphinium Staphisagria. Linné. Nat. Ord. Ranunculaces.)” 
U.S. 

Delphinium Staphisagria, L., or stavesacre, is a handsome annual or biennial plant, 
one or two feet high, with a simple, erect, downy stem, and palmate, five or seven- 
lobed leaves, supported on hairy footstalks. The flowers are bluish or purple, in 
terminal racemes, with pedicels twice as long as the flower, and bracteoles inserted at 
the base of the pedicel. The nectary is four-leaved and shorter than the petals, which 
are five in number, the uppermost projected backward so as to form a spur, which 
encloses two spurs of the upper leaflets of the nectary. The seeds are in straight 
oblong capsules. The plant is a native of the south of Europe. 

Properties. The seeds of stavesacre are officinally described as “from one- 
eighth to one-sixth of an inch (3 to 4 mm.) broad, flattish-tetrahedral, one side 
convex, brown or brownish gray, with reticulate ridges, containing a whitish, oily 
albumen and a straight embryo; nearly inodorous; taste bitter and acrid.” U7. S. 
Their virtues are extracted by water and alcohol. Analyzed by MM. Lassaigne and 
Feneulle, they yielded a brown and a yellow bitter principle, a volatile oil, a fixed 
oil, albumen, a nitrogenous substance, a mucilaginous saccharine matter, mineral 
salts, and a peculiar alkaloid called delphinine* or delphinia, which exists in the 
seeds combined with an excess of malic acid. It is white, pulverulent, inodorous, 
of a bitter acrid taste, fusible at 65:5° C. (150° F.) and becoming hard and brittle 
upon cooling, volatilizable at 148-8° C. (300° F.) (Guy), slightly soluble in cold 
water, very soluble in alcohol and ether, and capable of forming salts with the acids, 
It is obtained by boiling a decoction of the seeds with magnesia, collecting the pre- 
cipitate, and treating it with alcohol, which dissolves the delphinine, and yields it 
upon evaporation. According to M. Couerbe, it is impure as thus obtained, consist- 
ing of three distinct principles; one of a resinous nature, separated from its solu- 
tion in diluted sulphuric acid by the addition of nitric acid; another distinguished 
by its insolubility in ether, and named by M. Couerbe staphisaine ; and the third 
soluble both in alcohol and in ether, and considered as pure delphinine. (Journ. de 
Pharm., xix. 519.) Marquis, in Dragendorff’s laboratory in 1877, isolated the 
following four alkaloids: delphinine, C,,H,,.NO,, in large crystals of the rhombic 
system ; staphisagrine, C,,H,,NO,, amorphous, very soluble in ether and in 200 
parts of water; delphinoidine, formula not settled, amorphous, more abundant than 
the other two ; and delphisine (formula doubtful), in crystalline tufts in small amount, 
sparingly soluble in alcohol, chloroform, or ether. The total amount of alkaloids is 
about 1 per cent. (Pharmacographia, 2d ed., p. 7.) 

Medical Properties and Uses. The seeds were formerly used as an emetic and 
cathartic, but have been abandoned in consequence of their violence. A strong 
tincture has been employed as an embrocation in rheumatism. An ointment of 
them has been much used as a parasiticide against lice and the itch insect. It may 
be made by incorporating 3 parts of the coarsely-ground seeds with 5 of lard, keep- 


* Delphinine is highly poisonous, exerting its effects chiefly on the nervous system. Experiments 
made by Drs. Falck and Rorig on the lower animals show that, introduced into the rectum, the 
cellular tissue, or the veins, it produces death by asphyxia, preceded by symptoms of local irrita- 
tion, convulsive movements, and extreme anesthesia, without apparent disturbance of the cerebral 
functions until the moment before death. Introduced into the stomach, it caused salivation, vomit- 
ing, and diarrhea, without other signs of absorption. (Arch. Gén., 4e sér., xxx. 482.) Similar 
results were subsequently obtained by Dr. Van Praag, who found also that the nerves of motion 
were paralyzed as well as those of sensation. After death, congestion of the cerebral membranes, 
heart, great veins, and liver was observed. Dr. Turnbull, in his work “On the Medical Properties 
of the Ranunculacex,” states that pure delphinine may be given to the extent of three or four 
grains a day, in doses of half a grain each, without exciting vomiting, and without producing 
much intestinal irritation, though it sometimes purges. In most instances it proves diuretic, and 
gives rise to sensations of heat and tingling in various parts of the body. Externally, it acts like 
veratrine, but, according to Dr. Turnbull, produces more redness and burning, and less tingling 
than that substance. He has employed it in neuralgia, rheumatism, and paralysis. It may be 
applied by friction, in the form of ointment or alcoholic solution, in proportions varying from ten 
to thirty grains of the alkaloid to an ounce of the vehicle; and the friction should be continued 
till a pungent sensation is produced. 
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ing for 24 hours at a temperature of 212° F., and straining. B. Squire, however, 
says that the fixed oil obtained by expression represents all the virtues of the seeds, 
is non-irritant, and affords an elegant ointment very useful in scabies, prurigo senilis, 
ete. (P. J. Tr., vii. 1042.) M. Bazin uses the extract internally in eczema in doses 
of a grain and a half (0-095 Gm.). (Ann.de Thérap., 1851.) In some countries 
the seeds are used to intoxicate fish in the same manner as Cocculus Indicus, 


STILLINGIA. U.S. Stillingia. [Queen’s Root.] 
(STIL-LIN'GI-A.) 

“The root of Stillingia sylvatica. Linne. (Vat. Ord. Euphorbiaceex.)” U. S. 

Queen’s Root, Silver Leaf, Queen’s Delight; Stillingie, Fr., G. 

Gen. Ch. Matz. Jnvolucre hemispherical, many-flowered, or wanting. Calyx 
tubular, eroded. Stamens two and three, exserted. FEMALE. Calyx one-flowered, 
inferior. Style trifid. Capsule three-grained. Nuttall. 

From the fruit of Stillingia sebifera, the Chinese procure a vegetable tallow in 
large quantities, which is said to be almost pure stearin, and is much used in 
making candles. It exists between the shell of the seeds and the outer husk; the 
kernel, contained within the shell, yielding a liquid fixed oil. (P. J. Tr., xii. 73.) 

Stillingia sylvatica. Willd. Sp. Plant. iv. 588; B. & T. 241. This is an in- 
digenous perennial plant, commonly called Queen’s delight, with herbaceous stems, 
two or three feet high, and alternate, sessile, oblong or lanceolate-oblong, obtuse, 
serrulate leaves, tapering at the base, and accompanied with stipules. ‘The male 
and female flowers are distinct upon the same plant. They are yellow, and arranged 
in the form of a spike, of which the upper part is occupied by the male, the lower 
by the female flowers. The male florets are scarcely longer than the bracteal scales. 
The plant grows in pine-barrens from Virginia to Florida, flowering in May and 
June. When wounded it emits a milky juice. 

The root, which is the part used, is large, thick, and woody. It is officinally 
described as “about twelve inches (30 em.) long, and nearly two inches (5 em.) 
thick, sub-cylindrical, slightly branched, compact, wrinkled, tough, grayish brown, 
breaking with a fibrous fracture, showing a thick bark and porous wood, the inner 
bark and medullary rays with numerous yellowish brown resin-cells; odor peculiar, 
unpleasant ; taste bitter, acrid, pungent.” U.S. The odor is slight, peculiar, and 
somewhat. oleaginous, but in the recent root is said to be strong and acrimonious. 
The taste is bitterish and pungent, leaving an impression of disagreeable acrimony 
in the mouth and fauces. It imparts its virtues to water and alcohol. Dr. H. R. 
Frost thinks that the active principle is somewhat volatile, and states that the root 
loses much of its activity when long kept. Mr. M. Saunders has obtained from 
the root a volatile oil, which he found to possess the odor, taste, and peculiar acri- 
mony of the root in a high degree. He procured six and a quarter ounces from 
five pounds of the dried root. It had a thick consistence, and required the addition 
of alcohol to render it fit for manipulation. The substance sold in the shops of 
Cincinnati by this name, he believes to be factitious. (A. J. P., 1869, p. 149.) 

Medical Properties and Uses, In large doses, stillingia is emetic and cathar- 
tic, In smaller doses alterative, with some influence over the secretions. It has been 
long popularly used in South Carolina, but was first introduced to the notice of 
the profession by Dr. Thomas Young Simons (Amer. Med. Recorder, 1828, vol. 
xill. p. 312), as a valuable alterative remedy in syphilitic affections, and others 
ordinarily requiring the use of mercury. From the reports in its favor there seems 
no reason to doubt the efficacy of this medicine in secondary syphilis, scrofula, 
cutaneous diseases, chronic hepatic affections, and other complaints ordinarily bene- 
fited by alterative medicines. It may be given in substance, decoction, or tincture ; 
but the two latter forms are preferable. The dose of the powder is stated at from 
fifteen to thirty grains (1-195 Gm.). The decoction, made by slowly boiling an 
ounce of the bruised root in three pints of water to a pint, may be given in the 
quantity of one or two fluidounces (30-60 C.c.) three or four times a day, in- 
creased as the stomach will bear it. The dose of a tincture, made with two ounces 
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of the root and a pint of diluted alcohol, is about a fluidrachm (3-75 C.c.).  Stil- 
lingia is sometimes advantageously combined with sarsaparilla and other alteratives.* 


Of. Prep. Extractum Stillingiz Fluidum, U.S. 
STRAMONII FOLIA. U.S. Br. Stramonium Leaves. 


(STRA-MO'NI-I FO!LT-A.) 
“The leaves of Datura Stramonium. Linné. (Nat. Ord. Solanacer.)” U.S. 


‘The dried leaves of Datura Stramonium. Collected from plants in flower.” Br. 
Herba Stramonii; Thornapple Leaves; Feuilles de Stramoine, Fr.; Stechapfelblitter, G. 


STRAMONII SEMEN. U.8. Stramonium Seed. 
(STRA-MO'NI-I SE/MEN.) 
“The seed of Datura Stramonium. Linné. (Nut. Ord. Solanacer.)” U. 8. 


“The ripe seeds of Datura Stramonium.” Sr. 

Stramonii Semina, Zr.; Semen Stramonii, P.G.; Thornapple; Stramoine, Pomme épineuse, 
Bere (Graines) de Stramoine, /’r.; Stechapfel, Stechapfelsamen, G.; Stramonio, Jt.; Estra- 
monio, Sp. . 

Bech. Corolla funnel-shaped, plaited. Calyx tubular, angular, deciduous. 
Capsule four-valved. Willd. 

Datura Stramonium. Willd. Sp. Plant. i. 1008; Bigelow, Am. Med. Bot. i. 17; 
B. & 7.192. The thornapple is an annual plant, of rank and vigorous growth, 
usually about three feet high, but in a rich soil sometimes six feet or more. The 
root is large, whitish, and furnished with numerous fibres. The stem is erect, round, 
smooth, somewhat shining, simple below, dichotomous above, with numerous spread- 
ing branches. The leaves, which stand on short round footstalks in the forks of 
the stem, are five or six inches long, of an ovate-triangular form, irregularly sinu- 
ated and toothed at the edges, unequal at the base, dark green on the upper surface, 
and pale beneath. The flowers are large, axillary, solitary, and peduncled ; having 
a tubular, pentangular, five-toothed calyx, and a funnel-shaped corolla with a long 
tube, and a waved plaited border, terminating in five acuminate teeth. The upper 
portion of the calyx falls with the deciduous parts of the flower, leaving its base, 
which becomes reflexed, and remains attached to the fruit. This is a large, fleshy, 
roundish-ovate, four-valved, four-celled capsule, thickly covered with sharp spines, 
and containing numerous seeds, attached to a longitudinal receptacle in the centre of 
each cell. It opens at the summit. There are two varieties of this species of 
Datura, one with a green stem and white flowers; the other with a dark reddish 
stem minutely dotted with green, and purplish flowers striped with deep purple on 
the inside. The latter, however, is considered by some botanists as a distinct species, 
being the D. Tatula of Linnzeus. The properties of both are the same. 

It is doubtful to what country this plant originally belonged. Many European 
botanists refer it to North America, while we in return trace it to the old continent. 


* Syrupus Stillingiz Compositus. Compound Syrup of Stillingia. This syrup, notwithstanding 
its reputation as a model of polypharmaceutical skill, is largely used in the West and South. Dr. 
John King makes it as follows. Take of Queen’s Root (Stillingia) 2 tbs. [avoirdupois]; Turkey- 
corn Root (Corydalis) 2 ibs. [avoird.]; Blue-flag Root (Iris versicolor) 1 tbh. [avoird.]; Elder 
Flowers 1 th. [avoird.]; Pipsissewa Leaves (Chimaphila) 1 tb. [avoird.] ; Coriander 4 tb. [avoird.]; 
Prickly Ash Berries (Xanthoxylum) 4 fh. [avoird.]; Sugar, Refined, 24 tbs. [avoird.] ; Water q.s.; 
Alcohol, 76 per cent., q.s. Grind, and mix the vegetable drugs together, place them in a con- 
venient vessel, cover them with alcohol of 76 per cent., and macerate for three days. Then transfer 
the whole to a percolator and gradually pour alcohol on top until 4 pints of tincture have been ob- 
tained, which retain and set aside. Then continue the percolation with water, and of this second 
percolate reserve so much as contains a sensible amount of alcohol, and distil or evaporate the lat- 
ter from it. Continue the percolation by water, until the solution obtained is almost tasteless, and 
boil down this weaker infusion until, when added to the second solution, after the evaporation of 
its alcohol, it will make 24 pints. To these two solutions combined add the sugar, and dissolve it 
by heat, carefully removing any scum which arises as it begins to boil; and, if it exceeds 28 pints, 
evaporate to that quantity with constant stirring. Then remove from the fire, and, when neariy 
cold, add the 4 pints of reserved alcoholic tincture and make 4 gallons of syrup, each pint of which 
will be equal to 4 fluidounces of the ingredients. The 24 pounds of sugar, when added to the 24 
pints of solution, will always make more than 28 pints. (V. #., May, 1880.) 

+ M. Naudin maintains that they are distinct species, always retaining their distinctive char- 
acters, the one of green stems and pure white flowers, the other dark purple stems and violet-tinted 
flowers, The two species were crossed by M. Naudin, who obtained hybrids twice the size of their 
parents, but in other respects intermediate; and, when these hybrids were cultivated, they showed 
a constant tendency to revert to the original forms. (A. J. P., 1865, p. 341.) 
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Nuttall considers it as having originated in South America or Asia; and it is prob- 
able that its native country is to be found in some portion of the Hast. It is said 
to grow wild abundantly in Southern Russia, from the borders of the Black Sea 
eastward to Siberia. Its seeds, being retentive of life, are taken in the earth put 
on shipboard for ballast from one country te another, not unfrequently springing up 
upon the passage, and thus propagating the plant in all regions which have any 
commercial connection. In the United States it is found everywhere in the vicinity 
of cultivation, frequenting dung-heaps, the road-sides and commons, and other places 
where a rank soil is created by the deposited refuse of towns and villages. Its 
flowers appear from May to July or August, according to the latitude. Where the 
plant grows abundantly, its vicinity may be detected by the rank odor which it dif- 
fuses to some distance around. All parts of it are medicinal. The leaves and seeds 
only are now officinal; the root having been omitted in the recent revision of the 
U. 8. Pharmacopoeia. The leaves may be gathered at any time from the appear- 
ance of the flowers till the autumnal frost. In this country the plant is generally 
known by the name of Jamestown (vulgo Jimson) weed, derived probably from its 
having been first observed in the neighborhood of that old settlement in Virginia. 
In Great Britain it is called thornapple. In India Datura alba, D. ferox, and D. 
fastuosa are used as intoxicants, and it is probable that all the species of the genus 
are possessed of similar poisonous properties. 

1. The fresh leaves when bruised emit a fetid narcotic odor, which they lose upon 
drying. ‘Their taste is bitter and nauseous. These properties, together with their 
medical virtues, are imparted to water and alcohol. Water distilled from them, 
though possessed of their odor in a slight degree, is destitute of their active proper- 
ties. They contain, according to Promnitz, 0-58 per cent. of gum, 0°6 of extrac- 
tive, 0:64 of green starch, 0:15 of albumen, 0:12 of resin, 0:23 of saline matters, 
5-15 of lignin, and 91:25 of water. The leaves, if carefully dried, retain their 
bitter taste. They are officinally described as “about six inches (15 em.) long, 
petiolate, smooth, ovate, pointed, unequal at the base, coarsely and sinuately 
toothed; after drying, thin, brittle and nearly inodorous; taste unpleasant, bitter 
and nauseous.” U.S. 

2. The seeds are small, kidney-shaped, pitted and wrinkled, flattened on the sides, 
of a dark brown almost black color, inodorous unless bruised, and of the bitter, 
nauseous taste of the leaves, with some degree of acrimony. The testa is dull 
brownish black, hard, and encloses a cylindrical, curved embryo, which is embedded 
in a whitish oily albumen. They are much more energetic in their action on the 
system than the leaves. MM. Hirtz and Hopp inferred, from their experiments, 
that one part of an extract prepared from them was equal in strength to five parts 
of an extract prepared in precisely the same manner from the leaves. (Ann. de Thérap., 
1862, p. 22.) They were analyzed by Brandes, who found, besides a peculiar alka- 
loid which he called daturine, a glutinous matter, albumen, gum, a butyraceous 
substance, green wax, resin insoluble in ether, fixed oil, bassorin, sugar, gummy ex- 
tractive, orange-colored extractive, and various saline and earthy substances. Other 
chemists, however, failed to obtain the daturine of Brandes by his own process; 
and Berzelius states that it has been admitted, even by that chemist himself, to be 
nothing more than phosphate of magnesium. (TZrazté de Chimie, vi. 319.) But 
Geiger and Hesse succeeded in isolating an alkaloid, to which the same name was 
given, and which Trommsdorff has repeatedly procured by their process. Von 
Planta (A. J. P., 23, p. 38) found that daturine was identical with atropine, and 
this result has since been confirmed; but Ladenburg (Berichte Chem. Ges., 13, p. 
909) finds that Datura Stramonium contains two alkaloids, which may be desig- 
nated as heavy and light daturine. The more difficultly soluble heavy daturine fuses 
at 113:5° C. to 114° C. (237° F. to 237-2° F.), and must be considered as a mix- 
ture of atropine and hyoscyamine. It yields a gold salt fusing between 135° OC. 
and 150° ©. (275° F. and 302° F.), out of which, by crystallization repeated six 
times and by rejection each time of the mother-liquor, is obtained hyoscyamine gold- 
chloride fusing at 158° C. to 160° C. (316:4° F. to 320° F.). From the mother- 
liquors by evaporation is obtained nearly pure atropine gold-chloride fusing at 
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135° C. to 140° C. (275° F. to 284° F.). If the heavy daturine be repeatedly 
crystallized out of dilute alcohol, pure atropine can be isolated from it, fusing at 
113°5° OC. to 114:5° C. (237° F to 238° F.), and yielding a lustreless gold salt fus- 
ing at 135° C. to 139° C. (275° F. to 282-2° F.). The light daturine is the alka- 
loid which Ladenburg and Meyer in a previous study had shown to be identical 
with hyoscyamine. Mr. Morries obtained a poisonous empyreumatic oil by the 
destructive distillation of stramonium. 

Stramonium, when taken either in small or in large doses, produces symptoms which 
are precisely similar to those caused by belladonna. Poisoning by it is indistinguish- 
able from that produced by the deadly nightshade, and the closest studies have 
shown that the minute physiological actions of the two drugs are identical. The 
reader is therefore referred to the article upon belladonna. 

Though long known as a poisonous and intoxicating herb, stramonium was first 
introduced into regular practice by Baron Storck, of Vienna, who found some advan- 
tage from its use in mania and epilepsy. Subsequent observation has not confirmed 
his estimate of the remedy; but the drug is still occasionally employed in mania. 
Other diseases in which it has been found beneficial are neuralgic and rheumatic 
affections, dysmenorrheea, syphilitic pains, cancerous sores, and spasmodic asthma. 
In the last complaint it has acquired considerable reputation. It is employed only 
during the paroxysm, which it very often greatly alleviates or altogether subverts. 
The practice was introduced into Great Britain from the East Indies, where the 
natives are in the habit of smoking the dried root and lower part of the stem of 
' Datura ferox, in the paroxysms of this distressing complaint. The same parts of 
D. Stramonium were substituted, and found equally effectual. To prepare the roots 
for use, they are quickly dried, cut into pieces, and beaten so as to loosen the texture. 
The dried leaves answer the same purpose. They are smoked by means of a com- 
mon tobacco-pipe. These and other narcotic leaves have also been used in the shape 
of cigars. The smoke produces a sense of heat in the lungs, followed by copious 
expectoration, and attended frequently with temporary vertigo or drowsiness, and 
sometimes with nausea. The remedy should never be used in plethoric cases, unless 
preceded by ample depletion, and in no case where there is determination to the 
head. Dangerous and even fatal consequences have resulted from its incautious or 
improper use; and General Gent, who was instrumental in introducing the practice 
into England, is said at last to have fallen a victim to it. 

Externally the medicine is used advantageously as an ointment or cataplasm in 
irritable ulcers, inflamed tumors, swelling of the mammee, and painful hemorrhoidal 
affections. Dr. J. Y. Dortch has found it useful in tinea capitis. ( Z’hesis, 1846.) 

Of the parts of the plant employed, the seeds are the most powerful. They may 
be given in the dose of a grain (0:065 Gm.) twice a day; and an extract made by 
evaporating the decoction, in one-quarter or half the quantity. The dose of the 
powdered leaves is two or three grains (0:13-0:20 Gm.). The inspissated juice of 
the fresh leaves was formerly very commonly prescribed; but the alcoholic extract 
is now almost exclusively used, the dose being half a grain (0:03 Gm.). (See Hx- 
tractum Stramonii.) A tincture and fluid extract are also officinal, to which the 
reader is referred. The dose should be gradually increased till the narcotic operation 
becomes evident, or relief from the symptoms of the disease is obtained. Fifteen or 
twenty grains of the powdered leaves (1-1-3 Gm.), and a proportionate amount of 
the other preparations, have often been given daily without unpleasant effects. 

Prep. of the Leaves. Extractum Stramonii, Br. 6s 

Off. Prep. of the Seeds. Extractum Stramonii, Br.; Extractum Stramonu, 7 S.; 
Extractum Stramonii Fluidum, U. S8.; Tinctura Stramonii. 


STRYCHNINA. U.S. Strychnine. 
Cx Ha No O23 334. (STRYCH-NI/NA.) C42 Hoe Nez 04; 334. 
“ An alkaloid prepared from Nux Vomica or Ignatia, and also occurring in other 


plants of the Nat. Ord. Loganiaces.” U.S. 
Strychnia, U.S. 1870; Strychninum, P.G@.; Strychnine, Fr.; Strychnin, G. 
“Take of Nux Vomica one pound [avoirdupois]; Acetate of Lead one hundred 
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and eighty grains ; Solution of Ammonia, Rectified Spirit, Distilled Water, each, a 
sufficiency. Subject the Nux Vomica for two hours to steam in any convenient 
vessel ; chop or slice it; dry it in a water-bath or hot air chamber, and immediately 
erind it in a coffee mill. Digest the powder at a gentle heat for twelve hours with 
two pints [Imperial measure] of the Spirit and one of the Water, strain through 
linen, express strongly, and repeat the process twice. - Distil off the Spirit from the 
mixed fluid, evaporate the watery residue to about sixteen [fluid ]Jounces, and filter 
when cold. Add now the Acetate of Lead, previously dissolved in Distilled Water, 
so long as it occasions any precipitate ; filter; wash the precipitate with ten ounces 
of cold Water, adding the washings to the filtrate ; evaporate the clear fluid to eight 
[fluid]Jounces, and when it has cooled add the Ammonia in slight excess, stirring 
thoroughly. Let the mixture stand at the ordinary temperature for twelve hours ; 
collect the precipitate on a filter, wash it once with a few ounces of cold Distilled 
Water, dry it in a water-bath or hot air chamber, and boil it with successive portions 
of Rectified Spirit, till the fluid scarcely tastes bitter. Distil off most of the Spirit, 
evaporate the residue to the bulk of about half an ounce, and set it aside to cool. 
Cautiously pour off the yellowish mother-liquor (which contains the brucia of the 
seeds) from the white crust of strychnia which adheres to the vessel. Throw the 
crust on a paper filter, wash it with a mixture of two parts of Rectified Spirit and one 
of Water, till the washings cease to become red on the addition of nitric acid ; finally 
dissolve it by boiling it with an ounce of Rectified Spirit, and set it aside to crystallize. » 
More crystals may be obtained by evaporating the mother-liquor.” Br, 

The U.S. Pharmacopeeia very properly omits a process for preparing this alkaloid, 
as it can only be made profitably by the manufacturing chemist on a large scale.* 

In preparing strychnine, the first step is properly to comminute the nux vomica. 
This may be done by rasping the seeds, or, as directed in the British Pharmacopeia, 
by first softening them by steam, then slicing, drying, and grinding them. The 
next object is to extract the strychnine. For this purpose, in the U. 8. process of 
1870 water is employed acidulated with hydrochloric acid ; in the British, rectified 
spirit diluted with half its bulk of water. In the latter, the native igasurate of 
strychnine is taken up; in the former, the hydrochlorate, which is a very soluble 
salt. In the U.S. process, after a concentration of the infusion, the salt of strych- 
nine is decomposed by lime, which precipitates the strychnine along with the excess 
of lime employed and impurities. The strychnine is extracted from the precipitate 
by boiling alcohol, and may be obtained in crystals by the concentration of the solu- 
tion. But in this state it is much colored and impure. To obviate these impurities 
in some degree, the British Pharmacopeceia directs that the concentrated liquid should 
be treated with acetate of lead, which precipitates much of the contaminating matter, 
and then that the liquor, previously filtered, should be treated with ammonia, by 
which the strychnine is thrown down less impure than in the U.S. process of 1870. 
At this stage of the proceedings, the U. 8. Pharmacopeeia directed that the precipi- 
tate, which, besides strychnine, contains also brucine and various impurities, should 
be freed from the latter alkaloid by washing with cold diluted alcohol, in which 
brucine is much more soluble than strychnine. In the U.S. process of 1870 the 

* Strychnia, U.S. 1870. ‘ Take of Nux Vomica, rasped, forty-eight troyounces ; Lime, in fine 
powder, six troyounces ; Muriatic Acid, three troyounces and a half; Alcohol, Diluted Alcohol, Di- 
luted Sulphuric Acid, Water of Ammonia, Purified Animal Charcoal. Water, each, a sufficient quan- 
tity. Macerate the Nux Vomica for twenty-four hours in sixteen pints of water, acidulated with 
one-third of the Muriatic Acid; then boil for two hours, and strain with expression through a 
strong muslin bag. Boil the residue twice successively in the same quantity of acidulated Water, 
each time straining as before. Mix the decoctions and evaporate to the consistence of thin syrup; 
then add the Lime previously mixed with a pint of Water, and boil for ten minutes, frequently 
stirring. Pour the whole into a double muslin bag, and, having thoroughly washed the precipitate, 
press, dry, and powder it. Treat the powder repeatedly with Diluted Alcohol, in order to remove 
the brucia, until the washings are but faintly reddened by nitric acid. Then boil it repeatedly with 
alcohol until deprived of its bitterness, mix the several tinctures, and distil off the Alcohol by 
means of a water-bath. Having washed the residue, mix it with a pint of Water, and, applying 
a gentle heat, drop in enough Diluted Sulphuric Acid to neutralize and dissolve the alkaloid. Then 
add Purified Animal Charcoal, and, having boiled the mixture for a few minutes, filter, evaporate, 


and set aside to crystallize. Dissolve the crystals in Water, and add sufficient Water of Ammonia 


to precipitate the Strychnia. Lastly, dry this on bibulous paper, and keep it in a well-stopped 
bottle.” U. S..1870. Jy, ary paper, Pp pp 
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impure strychnine was converted into a sulphate by the addition of sulphuric acid, and 
precipitated again by ammonia ; being, while in the state of the sulphate, decolorized 
by means of animal charcoal. The Br. Pharmacopoeia completes the process by 
washing the precipitate produced by ammonia with cold water, drying it, then ex- 
hausting it with alcohol, and concentrating the alcoholic solution. The strychnine 
now crystallizes, leaving most of the brucine in the mother-liquor. But, as some 
of the latter alkaloid still contaminates the product, the Pharmacopeeia directs this 
to be washed with cold alcohol somewhat diluted, until the washings cease to give 
evidence of the presence of brucine by being reddened by nitric acid; thus accom- 
plishing at the end of the process what was done in the U. 8S. formula at an earlier 
stage. To free the strychnine entirely from brucine requires repeated erystalliza- 
tions, and a little of the latter principle is consequently almost always retained; but 
it is not injurious, as the physiological effects of the alkaloids are very similar. The 
bean of St. Ignatius yields strychnine more easily and more largely than nux vomica.* 

If thought desirable, brucine may be in great measure separated from the strych- 
nine of commerce, by dissolving the latter in very dilute nitric acid, filtering, and 
concentrating. Nitrate of brucine crystallizes in short, thick, dense prisms grouped 
together; nitrate of strychnine in radiated tufts of long, light, capillary needles. By 
gentle agitation with the liquid, the latter salt is suspended and may be poured off, 
leaving the former. The alkaloids may be obtained by dissolving the salts in water, 
and precipitating with ammonia. 

Properties. As usually found in commerce, strychnine is a white or grayish 
white powder. When rapidly crystallized from its alcoholic solution, it has the form 
of a white, granular powder; when slowly crystallized, that of elongated octahedra, 
or rhombic prisms with pyramidal capping. It is officinally described as in “ color- 
less, octahedral or prismatic crystals, or a white, crystalline powder, permanent in the 
air, odorless, but having an intensely bitter taste, which is still perceptible in highly 
dilute (1 in 700000) solution, and of an alkaline reaction. Soluble in 6700 parts 
of water, and in 110 parts of alcohol at 15° C. (59° F.); in 2500 parts of boiling 
water, and in 12 parts of boiling alcohol; also soluble in 6 parts of chloroform, but 
almost insoluble in ether or in absolute alcohol. When heated to about 312° C. 
(594° F.), Strychnine melts, but is previously decomposed; at a red heat it ig 
wholly dissipated. On adding to a few drops of cold, concentrated sulphuric acid, 
one drop of a solution of Strychnine, or of any of its salts, and then a small crystal 
of bichromate of potassium, a deep blue color makes its appearance, which rapidly 
passes into violet, then cherry-red, and fades after some time. Strychnine should 
not be reddened at all, or at most but very faintly, by nitric acid (abs. of more than 
traces of brucine).” U.S. It melts like a resin, is decomposed at a comparatively 
low temperature, and entirely dissipated at a red heat. Dr. Guy obtained a crys- 
talline sublimate, at a heat but a few degrees below that at which it begins to 
change color and undergo decomposition. Its melting point is variously given as 
284° C. (543° F.) and 312° ©. (594° F.). According to Dr. Waddington, when 
heated to decomposition, it emits a most suffocating odor, resembling the smell of 
asphaltum. (P. J. Tr., March, 1868, p. 413.) According to the experiments of 
Messrs. Plummer and Kelly, strychnine is soluble, at the ordinary temperature, in 
387 parts of alcohol (sp. gr. 0835), 179 parts of absolute alcohol, and 682 parts 
of ether. (A. J. P., Jan. 1859, p. 25.) The volatile oils dissolve it freely. Benzin 
dissolves 0-607 per cent. of it, and amylic alcohol 0°55 per cent. (Dragendorff, Journ. 
de Pharm., 4e sér., iv. 473.) It has an alkaline reaction on test paper, and forms 
salts with the acids. Nitric acid does not redden it if perfectly pure, but almost 
always reddens it as found in commerce, in consequence of the presence of brucine. 
M. Eugene Marchand proposes the following test, by which a very minute proportion 
of strychnine may be detected. If a little of the alkaloid be rubbed with a few 


* M. J. F. Molyn proposes, previously to the extraction of strychnine, to subject nux vomica to 
fermentation, by which the saccharine and gummy matters of the seeds are decomposed, and lac- 
tic acid is formed, which decomposes the igasurates of strychnine and brucine, producing with these 
bases very soluble lactates, For the particulars of his process, see A. J. P. (xix. 99), and for other 
processes, see U.S. D., 14th ed., p. 1456. 
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drops of concentrated sulphuric acid containing one-hundredth of nitric acid, it will 
be dissolved without change of color; but if the least quantity of peroxide of lead 
be added to the mixture, a magnificent blue color will be instantly developed, which 
will pass rapidly into violet, then gradually to red, and ultimately become yellow. 
(Journ. de Pharm., 3e sér., iv. 200.) Professor Otto recommended as a test a 
minute quantity of solution of bichromate of potassium, which, added to the solu- 
tion of strychnine in concentrated sulphuric acid, produces a splendid violet color. 
(A. J. P., xix. 77.) A similar change of color is produced, according to Dr. E. W. 
Davy, by substituting a strong solution of ferricyanide of potassium (red prussiate 
of potassium) for that of bichromate of potassium. (Jbid., xxv. 414.) It appears 
that any substance capable of yielding nascent oxygen readily will serve to develop 
the characteristic violet color, when applied after the addition of sulphuric acid. 
Landerer has found that solid iodic acid or iodate of potassium, heated gently with 
strychnine, gives rise to a beautiful violet color, gradually passing to red, which re- 
mains unchanged for many days. ([bid., March, 1861, p. 110.) According to Mr. 
Wm. Copney, the least efficacious agent is chlorate of potassium, a much better is 
lead dioxide, a still better is manganese dioxide, and the best of all is bichromate 
of potassium; and the general result of numerous experiments, recently made, is 
that the last-mentioned reagent is the most effective. The sulphuric acid must be 
of not less sp. gr. than 1°84. The play of colors, according to Mr. Copney, is first 
blue, then purple, then crimson, which is followed by red and green, the latter some- 
times giving place to yellow. It is stated that the 1-500,000th part of a grain may 
be detected. (See A. J. P., xxviii. 459.) On the other hand, some chemists have 
found difficulties with the bichromate of potassium test. Thus, Brieger (Jahresb., 
1850, p. 617) found that unless the substance was first moistened with sulphuric 
acid and the bichromate added to it subsequently, the reaction of strychnine was 
interfered with by quinine, morphine, and especially by sugar. Sonnenschein (Fre- 
senius’ Zeitschrift, 9, p. 495) found that ceroso-ceric oxide was much more sensitive 
as a reagent to use- with sulphuric acid for strychnine than bichromate of potash. 
This fact we can confirm from experience. It gives a blue color lasting longer, 
which then becomes violet, and then a permanent cherry-red.* 


* To succeed in detecting the alkaloid when mixed, in small proportion, with organic mat. 
ters, it is necessary first to disintegrate the organic matter, that the action of a solvent of the 
strychnine should not be impeded, and that the alkaloid should be completely separated from the 
foreign matter, The process of Messrs. Rogers & Girdwood, by which these objects are effected, is 
the following. Digest the substance, supposed to contain the strychnine, with a mixture of 1 part 
of hydrochloric acid and 10 of water, until it becomes apparently fluid. Filter, and evaporate the 
liquid to dryness by a water-bath. Treat the residue with alcohol as long as anything is dissolved, 
filter, and evaporate. Dissolve the residue in water, and filter. Add solution of ammonia in excess 
to the aqueous solution, and agitate in a bottle or long tube with half an ounce of chloroform. 
Upon repose the chloroform subsides, holding the alkaloid in solution. Draw it off by a pipette, 
and evaporate the chloroform over a water-bath. Moisten the dry residue with concentrated sul- 
phuric acid, and expose the mixture for some hours to the temperature of a water-bath, by which 
means all the organic matter except the strychnine is decomposed. Treat the charred mass with 
water, filter, add excess of ammonia, and shake the mixture with a drachm of chloroform. Sepa- 
rate the chloroform as before; and, if the matter left after the evaporation of a small portion of it 
is charred by concentrated sulphuric acid, the whole of it must be treated in the same manner as 
the previous chloroform solution. The last chloroform solution obtained is then to be tested for 
strychnine. Take up a little of it in a capillary tube, and drop it on the smallest space of a warm 
porcelain capsule, so that each successive drop may be evaporated. When the capsule is quite cold, 
moisten the spot with concentrated sulphuric acid, and add a minute fragment of bichromate of 
potassium. Should the characteristic color not be developed, it is said that, if there be the minutest 
quantity of strychnine present, the color will become visible by adding sulphuric acid rendered 
slightly yellow by chromic acid. In conducting the process, care must be taken not to stir the spot 
moistened by sulphuric acid with a rod before the addition of the bichromate, and not to expose the 
He to a very strong light, which interferes with the chemical reactions. (Lond. Med. Times and 

raz. June, 1857, p. 620.) The process of dialysis may be advantageously applied to the separa- 
tion of strychnine from the organic matters containing it, when brought to the liquid state. (See 

Dialysis, Part IL.) Diluted acetic acid may be used for extracting the alkaloid with other soluble 
substances from the contents of the stomach. 

_ It is stated by Mr. C. W. Bingley that, if much tartar emetic be contained ina solution with a 
little strychnine, a pale greenish color is produced instead of the violet; and, in like manner, if 
chloride of antimony be present, the sulphuric acid and bichromate of potassium test fails alto- 
gether. (Chem. Gaz., June 16, 1856, p. 229.) Mr. Richard Hagen, having been induced, by the 
assertion of Von Sicherer that this test fails when the strychnine is mixed with tartar emetic or 
other tartrates, or even tartaric acid, to investigate the subject, ascertained that this statement, ag 


PART I. Strychnina. | 1369 


Mr. Wm. T. Wenzell states that, when very minute quantities of the alkaloid: are 
being dealt with, much the best plan is to prepare a reagent by dissolving in 2000 
grains of sulphuric acid one grain of the permanganate of potassium. The alkaloid, 
during the evaporation of the fluid on the porcelain, as just described, collects in the 
margins of the film, and the smallest possible dot of the reagent is to be placed so 
that its margin comes in contact with that of the film. In this way, Mr. Wenzell 
affirms, he was able to detect 1-900,000th part of strychnine. (A. J. P., xlii. 385.) 
Some doubt was thrown upon the value of this test by experiments, which seemed 
to prove that the presence of morphine in excess, especially in connection with 
organic matter, so far modified or disguised the action of the test upon strychnine 
as to prevent the appearance of the characteristic color; but subsequent and care- 
fully conducted experiments, by the late Dr. Robert P. Thomas, satisfactorily deter- 
mined that the conclusions in relation to the effects of morphine were erroneous, and 
that whether alone or associated with organic matters, in small or in large quantity, 
it does not prevent the operation of this color-test if carefully applied. (Am. Journ. 
of Med. Sci., Oct. 1861, and April, 1862, p. 340.) Strychnine consists of carbon, 
hydrogen, nitrogen, and oxygen, and has the formula C,,H,,N,O, (or, as given by 
others, O,,H,,N,O,). The salts of strychnine are for the most part soluble and crys- 
tallizable. ‘heir solution is decomposed by the alkalies and their carbonates, and 
by tannic, but not by gallic acid, and is not affected by ferric salts. They are pre- 
cipitated by the solution of iodine in iodide of potassium, and the precipitate, though 
soluble in alcohol, is insoluble in the diluted acetic and hydrochloric acids of the 
U. S. Pharmacopoeia. (Fairthorne, A. J. P., xxvii. 212.)* 

Strychnine is apt to contain impurities, of which the chief, besides brucine, are 
coloring matter, and lime or magnesia. The two latter impurities are left behind 
when the adulterated alkaloid is incinerated in the open air. Pure strychnine leaves 


a general rule, is erroneous ; for the reaction takes place with strychnine or its hydrochlorate, though 
mixed with 20 or 30 parts of tartrate of antimony; yet when nitrate of strychnine is used with 20 
parts of the antimonial tartrate, the mass almost instantly acquires a green color with the reagents 
mentioned. But even with nitrate of strychnine, the test succeeds if peroxide of lead is used in- 
stead of chromic acid as the oxidizing agent. (/bid., Oct. 15, 1857, p. 398.) 

For a particular account of the results produced by the reaction of a large number of substances 
with strychnine, the reader is referred to a paper by Dr. T. G. Wormley, in the Chemical News for 
April 14th and 28th, 1860 (pp. 218 and 242). Among other trials made by him was that of the 
action of this alkaloid on frogs, proposed as a test by the late Dr. Marshall Hall. The poison was 
injected into the stomach of the animals through a pipette. A solution containing 1 per cent. of 
strychnine immediately produced rigidity and violent tetanic spasms, and death in 8 minutes. 
With 1 part of strychnine to 1000 of the menstruum, the spasmodic symptoms were induced in 3 
or 4 minutes; with 1 in 10,000, in from 10 to 24 minutes; with 1 in 20,000, and 1 in 30,000, the 
symptoms were less unequivocal, though tetanic spasms were noticed in some of the animals. 

Experiments by Mr. W. A. Guy on the effects of sulphuric and nitric acids on strychnine and 
many other alkaloids, published with tabulated results, show that in no one out of 66 proximate 
principles, chiefly alkaloids, was the same change of color produced as in strychnine by concen- 
trated sulphuric acid, followed by a crystal of bichromate of potassium. (See A. J. P., Nov. 1861, 
p- 517.) In the same number of the same journal (p. 527) is a paper by Mr. T. E. Jenkins, giv- 
ing the result of experiments with sulphuric acid and bichromate of potassium on numerous alka- 
loids, all tending to prove the delicacy and certainty of this color-test of strychnine. Mr. A. Wynter 
Blyth distils the suspected alkaloid with a solution of permanganate of potassium to dryness, con- 
densing the vapor in a cold flask, and applying Nessler’s test for ammonia to the liquid thus ob- 
tained. He finds that all the poisonous alkaloids differ, but are individually constant in the amount 
of ammonia yielded, and that the test is always competent to decide to which class the alkaloid be- 
longs, and often what alkaloid it is. Strychnine yields half its nitrogen, or 5°09 per cent. of 
ammonia. For further particulars consult Med, Times and Gaz., 1875, i. 387. aga 

* When an aqueous solution of sulphate of strychnine and nitrite of potassium is boiled, an effer- 
vescence takes place, owing to the escape of nitrogen, and the solution becomes yellow. If ammonia 
is now added, a precipitate takes place, which has been found to consist of two alkaloids, result- 
ing from the oxidation of the strychnine in different degrees. One of these the discoverer, P, 
Schutzenberger, proposes to name owxystrychnine, and the other dioxystrychnine. (See A. J. P., March, 
1859, p. 133.) : P 

Methyl-strychnine. Methyl-brucine. These alkaloids are formed by replacing one of the atoms of 
hydrogen in strychnine by methyl (CHs3), which is effected by acting on the alkaloids by iodide 
of methyl. A singular and, if verified, very important statement in relation to these modifications 
of strychnine and brucine, made by StahIschmidt (Ann. der Phys. und Chem.), is that they are not 
poisonous, He gave to a rabbit five grains of methyl-strychnine, without any bad symptoms, 
thongh the same animal was afterwards killed in five minutes by one-twentieth of a grain of strych- 
nine placed upon its tongue. The important practical inference is that iodide of methyl ought to 
be an antidote to strychnine, (See A. J. P., May, 1860, p. 220.) _ 
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no ashes under these circumstances. Brucine is detected by the red color which it 
yields with nitric acid. Neither this nor sulphuric acid colors strychnine; a test 
which serves to distinguish it from several other alkaloids. 

Medical Properties and Uses. ‘The effects of strychnine upon the system are 
identical in character with those of nux vomica, and it is employed for the same pur- 
poses as a medicine. In whatever way strychnine is introduced into the system, it 
acts, if in sufficient quantity, as a violent poison. The evidences of its slightest action 
are muscular twitchings and stiffness. After poisonous doses the symptoms usually 
come on not only speedily but very suddenly. They are convulsions, both tonic and 
clonic, affecting all the voluntary muscles, plainly reflex in character, and inter- 
rupted by periods of usually complete relaxation. Consciousness is undisturbed. The 
body is during the convulsion rigid, with the face drawn into the risus sardonicus, the 
limbs stiffly extended, and the whole person bowed backward in marked opisthotonus. 
The convulsions are accompanied with pain, and may be so severe as to cause death 
by locking the chest in a general respiratory spasm. This death during a convul- 
sion may occur very early, and is accompanied by evident signs of asphyxia; if in 
any convulsion consciousness be affected, it is by approaching asphyxia, and is an 
evidence of imminent peril. In many instances the patient survives some hours, 
and finally dies of exhaustion. The chief physiological action of strychnine is 
stimulation of the motor and vaso-motor centres of the cord; the peripheral nerves 
are only affected by very large toxic doses, which exert both a direct and an indirect 
sedative influence upon them. The diagnosis of strychnine poisoning from tetanus, 
hysteria, and other convulsive diseases is to be determined by the jaw being affected 
after the limbs and trunk, the relaxation between the convulsions, the universality 
of the latter, the retention of consciousness, the rapidity of the attack, and the his- 
tory of the case. 

There is no reliable chemical antidote to strychnine, but tannic acid or soluble 
iodine, or a soluble iodide, may be given as forming with the alkaloid compounds of 
difficult solubility ; it must not, however, be forgotten that both the tannate and the 
iodide of strychnine are capable of causing death; hence it is essential always to 
produce vomiting in strychnine poisoning when the patient is seen early. The further 
treatment consists in the maintenance of absolute quiet, and the use of such spinal 
sedatives as chloroform, nitrite of amyl, opium, chloral, bromide of potassium : to- 
bacco, aconite, and various similar sedative substances have been used, but no drug 
which acts powerfully as a cardiac depressant should be employed. Calabar bean is 
also less efficacious than the remedies first mentioned, as its influence is not upon the 
spinal centres, but upon the peripheral nerves. Chloroform and nitrite of amyl act 
very promptly, but their impression is a fugacious one, and their use should be 
restricted to the arresting of convulsions so severe as to threaten life. Opium may 
be given in moderate doses, and very large doses of cannabis Indica have been em- 
ployed in some cases with excellent result, but, as it exists in our markets, this drug 
is too uncertain for any reliance to be placed upon it. Bromide of potassium and 
chloral are exceedingly valuable remedies. In any case of severe strychnine poison- 
ing it would be advisable to begin the general medicinal treatment with the admin- 
istration of half an ounce (3ss) of bromide of potassium. After this chloral may 
be given in 20 to 30 gr. doses, at intervals of greater or less length, according to 
the severity of the symptoms; inhalations of chloroform, ether, and nitrite of amyl 
being practised pro re nata, and the bromide also being repeated in much smaller 
dose if it seems advisable. 

Kther acts too slowly to be comparable in its effects to chloroform in this toxeemia, 
but it must not be forgotten that chloroform is alleged to have produced sudden 
cardiac death in strychnine poisoning, and in the latter stages, when exhaustion has 
set in, ether certainly is the safer remedy. Under the latter circumstances alcohol 
should be freely administered, as tending not only to quiet spasm, but also to sustain 
the heart’s action. 

On account of its stimulant effect upon the gastric mucous membrane, and of its 
tendency to excite the vaso-motor and motor centres of the spinal cord, and thereby 
increase the activity of the circulation and the general systemic tone, strychnine is a 
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very valuable tonic, which may be given along with iron and simple bitters in cases 
of anzemia, especially in cases of general relaxation. Its striking convulsive influ- 
ence early led to its use in palsies, and it is habitually employed to-day in hemi- 
plegia and various paralytic affections. As, however, the loss of muscular power in 
these cases is very rarely due in chief part, if at all, to depression of the spinal 
centres, it is not common to see any very marked result from the use of the drug. 
In infantile palsies and other affections in which the nutrition of the muscles is 
largely at fault, the injection of strychnine into the affected muscles is sometimes 
conducive of great good. 

Strychnine, owing to its tendency to increase the activity of non-striated as well as 
of striated muscular fibres, is a valuable addition to laxative medicines, where there 
is reason to suspect relaxation of the muscular coat of the bowel. By the oculists, 
strychnine is much used in atrophy of the optic nerve, and the late Dr. Isaac Hays 
(Am. Journ. Med. Sci., July, 1863, p. 266) ascribed to it a myotic power similar 
to that of Calabar bean. 

The ordinary dose of strychnine is 3, of a grain (0-003 Gm.) by the mouth, or 
gy of a grain (0-0021 Gm.) used hypodermically.* There are a few persons who 
will not well bear these amounts, and by accustoming the patient gradually to the 
drug, very much larger doses may be used with safety. | 

Off. Prep. Liquor Strychniz, Br.; Ferri et Strychninge Citras; Syrupus Ferri, 
Quininz et Strychninze Phosphatum, U.S. 


STRYCHNIN 4 SULPHAS. U.S. Sulphate of Strychnine. 
(STRYCH-NI/NH SUL/PHAS.) 
(Co, Hee Ne O2)2 Hz SOy. THe O3 892. C42 Haz N2 04, HO, SOg. THO; 446. 


“ Sulphate of Strychnine should be kept in well-stopped vials.” UW S. 


Strychnie Sulphas, Pharm. 1870; Strychninum Sulfuricum; Sulfate de Strychnine, Fr.; 
Schwefelsaures Strychnin, @ 


A process for this salt is no longer officinal. That of the U.S. P. 1870 will be 
found in the foot-note.t Two forms of sulphate of strychnine are known, the acid 
sulphate, or commercial sulphate, and the officinal or neutral sulphate. Commercial 
strychnine sulphate, C,,H,,N,O,.H,SO,-+ 2H,0, crystallizes in needles. The water 
is expelled at 150° C. (802° F.). To prepare the neutral sulphate (C,,H,,N,0,),. 
H,SO,, a solution of the acid sulphate is divided into two equal portions, one-half 
is precipitated by ammonia, and the precipitate is added to the other part of the 
solution and the mixture boiled. On cooling, the liquid deposits the neutral salt 
in transparent prisms, containing 5 mols. H,O. The crystals become anhydrous 
at 200° C. (392° F.). By the spontaneous evaporation of an aqueous solution of 
the salt, transparent pyramids belonging to the quadratic system are obtained. 
According to Rammelsberg, these crystals contain 6 mols. H,O. (Ber. d. Deutsch. 
Chem. Ges., 1881, p. 1231; WN. &., Jan. 1882.) ; 

This salt is in “ colorless or white, shining, prismatic crystals, efflorescent in dry 
air, odorless, but having an intensely bitter taste, which is still perceptible in 
highly dilute (1 in 700,000) solution, and of a neutral reaction. Soluble in 10 
parts of water, and in 60 parts of alcohol at 15° C. (59° F.); in 2 parts of boiling 
water, and in 2 parts of boiling alcohol; also soluble in 26 parts of glycerin, but 
insoluble in ether. When heated to about 135° C. (275° F.), the salt melts, and 
loses 14:1 per cent. of its weight (water of crystallization) ; at a red heat it is com- 
pletely dissipated. On adding solution of potassa to the aqueous solution, a white 

* Strychnine should never be prescribed in liquid form in combination with bromides, iodides, 
or chlorides, for fear of forming the insoluble hydrobromate, hydriodate, or hydrochlorate of strych- 
nine. Several cases of poisoning have occurred through neglect of this precaution. Dr, A. B. 
Lyons (A. J. P., Oct. 1877) records a case of poisoning through the patient receiving in the last 
dose the greater portion of the hydrobromate of strychnine, which had erystallized out. 

t Strychnizx Rahohar “Take of Strychnia a troyounce ; Diluted Sulphuric Acid nine fluid- 
drachms, or a sufficient quantity ; Distilled Water a pint. Mix the Strychnia with the Distilled 
Water, heat the mixture gently, and gradually add Diluted Sulphuric Acid until the alkaloid is 
neutralized and dissolved. Filter the solution, and evaporate with a moderate heat, so that crystals 


may form on cooling, Lastly, having drained the crystals, dry them rapidly on bibulous paper, 
and keep them in a well-stopped bottle.” U. S. 1870. 
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precipitate is thrown down, which is insoluble in an excess of potassa, and which 
answers to the reaction of strychnine. (See Strychnina.) The aqueous solution 
of the salt yields, with test-solution of chloride of barium, a white precipitate in- 
soluble in hydrochloric acid.” U.S. The chief advantage of this preparation over 
strychnine is its much greater solubility in water, by which it is better adapted to 
external use, as for application to blistered surfaces, or for hypodermic injection, 
or as an ingredient in collyria. These advantages may be easily gained, however, 
by adding a few drops of an acid, the acetic for example, to strychnine, so that the 
value of this as a distinct officinal preparation is diminished. Owing to the presence 
of sulphuric acid and water of crystallization in this salt, it contains but about 75 
per cent. of strychnine, and the dose would be therefore one-fourth greater than that 
of the alkaloid. The maximum commencing dose of the sulphate is one-sixteenth 


of a grain (0°004 Gm.).* 
STYRAX. U.S. Storaz. 


(STY/RAX,) 

“A balsam prepared from the inner bark of Liquidambar orientalis. Miller. 
(Nat. Ord. Hamamelacez, Balsamifluz.)” U.S. “A balsam, obtained from the 
bark of Liquidambar orientale. Purified by means of rectified spirit and strain- 
1 oe a" Py 
pee Preparatus, Br.; Prepared Storax ; Styrax Liquidus, P.G@.; Balsamum Storacis ; Liquid 
Storax; Storax, Styrax liquide, /’r.; Fliissiger Storax, G.; Storace, /t.; Estoraque, Sp. 

Gen. Ch. MALE. Amentum conical, surrounded by a four-leaved involucre; co- 
rolla none; filaments numerous. FEMALE. Amentum globose, with a four-leaved 
involucre; calyx one-leafed, urceolate, two-flowered ; styles two; capsules two, sur- 
rounded at the base by the calyx, one-celled, many-seeded. 

Liquidambar orientale. Miller, Dict. No. 2; B. & 7.107. The oriental sweet- 
gum is a tree from twenty to forty feet high. The palmate leaves have each of 
their divisions obscurely three-lobed, and are serrate, perfectly smooth, bright green 
and shining on the upper, and pale on the under surface. The tree is a native of 
Asia Minor, in the southwestern parts of which it forms large forests. It yields 
the variety of the drug called liquid storux. 

Accounts somewhat differ as to the mode of collecting the balsam. They agree, 
however, in the point that, the outer bark having been removed, the inner bark is 
scraped off and submitted to pressure. According to Mr. Maltass, the bark is first 


* Arsenite of Strychnine having been proposed as a remedy by Prof. Grimelli, of Modena, M. 
Chiappero, of Turin, undertook to prepare the salt. For this purpose he dissolved arsenious acid 
in water acidulated with hydrochloric acid, and neutralized the arsenious acid with strychnine, 
But, according to M. T. Ceresoli, of Paris, the result was a mixture of arsenite and hydrochlorate 
of strychnine. The latter chemist prepares a pure arsenite of strychnine in the following manner. 
He takes 3°12 grammes of caustic potassa, 3°30 of arsenious acid, and 40°00 of distilled water. 
Having dissolved the potassa in the water, boiling hot, he adds the arsenious acid, which is com- 
pletely dissolved. He then dilutes 2°65 grammes of monohydrated sulphuric acid with 20 
grammes of distilled water, and, having heated the mixture to ebullition, adds 12 grammes of 
pure crystallized strychnine, which is entirely dissolved. The two solutions being kept at about 
the temperature of 100° F., he pours the arsenical solution into that of strychnine. A grumous 
mass is produced, much of which, however, is dissolved by heat. The liquid being filtered 
boiling-hot from the undissolved mass, which consists alinost exclusively of sulphate of potassium, 
the filtered liquid is evaporated nearly to dryness, and the residue dissolved in absolute alcohol, 
by which the sulphate of potassium is all left behind. The undissolved mass, after the first filtra- 
tion, is repeatedly washed with alcohol; and the alcoholic solutions are mixed, concentrated, and 
set aside to crystallize. At the end of two days the arsenite separates in the form of cubic crystals. 

Arsenite of strychnine is in white cubic crystals, containing water, which they lose in contact 
with the air, becoming almost efflorescent. They are completely decomposed by heat with an em- 
pyreumatic smell, and leave nothing but a black and porous charcoal. Toward the end of the 
vaporization, dense white vapors rise with the alliaceous smell of arsenic. The taste is bitter and 
metallic. Arsenite of strychnine is soluble in 35 parts of cold, and 10 of boiling water; is sol- 
uble also in alcohol, and less so in ether. Its formula is (C21H22N202)2Ase03. Though scarcely 
yet employed, at least to any considerable extent, as a medicine, it would seem, from its constitu- 
ents, to be likely to fulfil important indications, and has the advantage of a uniform composi- 
tion. Consisting of two ingredients, each of which is perhaps scarcely inferior, as a remedy in 
intermittent fever, to any other except cinchona and its derivatives, it probably possesses strong 
antiperiodic powers, and might very properly be the subject of trial in any intermittent disease 
which proves rebellious to quinine; the prescriber, however, being always on his guard against its 
poisonous action. Its commencing dose should not be larger that the smallest dose of strychnine. 
(Journ. de Pharm., 4e sér., i. 348.) 
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pressed cold in horse-hair bags, after which hot water is thrown over them, and they 
are again pressed. Jieutenant Campbell states that the inner bark is first boiled 
with water, and, a portion of the balsam which rises having been skimmed off, is 
then pressed so as to extract the remainder. The residuary bark, after expression, 
is dried in the sun, and employed in various parts of Turkey for fumigation. It is 
the drug known in commerce as Storax bark or Cortex Thymiamatis. (Hanbury, 
P.J. Tr., xvi. 463.) The balsam is sent in casks to Constantinople, Smyrna, and 
other ports of the Levant. 

Several kind of storax have been described. The purest was the storaz in grains, 
which was in whitish, yellowish white, or reddish yellow tears, about the size of a 
pea, opaque, soft, adhesive, and capable of uniting so as to form a mass. Another 
variety, formerly called styrax calamita, from the circumstance, it is supposed, that 
it was brought wrapped in the leaves of a kind of reed, consisted of dry and brittle 
masses, formed of yellowish agglutinated tears, in the interstices of which was a 
brown or reddish matter. The French call it storax amygdaloide. This and the 
preceding variety had a pleasant odor like that of vanilla. Neither of them, how- 
ever, is now found in the markets. It is probable that one or both of these varie- 
ties may have been the product of Styrax officinale. 

A third variety, which is sometimes sold as the styrax calamita, is in brown or 
reddish brown masses of various shapes, light, friable, yet possessing a certain de- 
gree of tenacity, and softening under the teeth. Upon exposure, it becomes covered 
upon the surface with a white efflorescence of styracin. It evidently consists of 
saw-dust, united with a portion of the balsam. As found in our shops, it is usually 
in the state of a coarse, soft, dark-colored powder, mingled with occasional light 
friable lumps of various magnitude, and containing very little of the balsam. When 
good, it should yield, upon pressure between hot plates, a brown resinous fluid hav- 
ing the odor of storax. Mr. Hanbury states that some of this variety is prepared 
at Trieste, Venice, and Marseilles, by mixing the residue of the liquidambar bark 
remaining after expression, and reduced to coarse powder, with genuine liquid storax. 
(P. J. Tr., April, 1863, p. 438.)* 

A fourth variety, which, under the name of liquid storaa, is the one commonly 
used, is a semi-fluid, adhesive substance, brown or almost black upon the surface ex- 
posed to the air, but of a slightly greenish gray color within, and of an odor some- 
what like that of Peruvian balsam, though less agreeable. It is kept in jars. 

The storax used by pharmacists should correspond to the following officinal di- 
rections and tests. ‘“Semi-liquid, gray, sticky, opaque; depositing, on standing, a 
heavier, dark brown stratum, transparent in thin layers, of an agreeable odor and 
balsamic taste. It is completely soluble, with the exception of accidental impurities, 
in an equal weight of warm alcohol. This solution (which has an acid reaction), 
almost completely soluble in ether and in disulphide of carbon, but insoluble in 
after being cooled and filtered, should leave, on evaporation, not less than 70 per cent. 
of the original weight of the balsam, in form of a brown, semi-liquid residue, benzin. 
When heated on a water-bath, Storax becomes more liquid, and if then agitated with 
warm benzin, the supernatant liquid, on being decanted and allowed to cool, will be 
colorless and will deposit white crystals (cinnamic acid, and cinnamic ethers).” U.S. 

As found in the shops, storax is usually so much adulterated as to require purifi- 
cation before it can be used; and in both Pharmacopeias processes were formerly 
given. Whenever not originally pure enough for use, it should be dissolved in 
alcohol, the solution strained, and the alcohol distilled off to a certain extent, and 
then completely evaporated at a gentle heat. 

Among the substances used in the adulteration of storax is turpentine. To detect 

* The Liquidambar Styraciflua, or Sweet Gum, of our Southern States was at one time thought 
to be the source of storax. Its geographical range reaches into Mexico, and it yields a styrax-like 
product in an abundance proportionate to the heat of the climate. A specimen from Guatemala is 
described by Fliickiger and Hanbury asa yellow, opaque resin, of honey-like consistence, becoming 
transparent, amber-colored, and brittle by exposure to the air, and having a rather terebinthinous 
balsamic odor and but little taste. Sometimes it occurs as a thick golden-brown fluid. It contains 
cinnamic acid and styracin. (A. J. P., 1874, p. 161.) It is soluble in alcohol, and has been gathered 


to a considerable extent in the United States for the preparation of chewing gum, The resins of 
Liquid formosana and altingiana are known in Eastern commerce, 
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it Mr. Hager employed the following method. He liquefied the resin, in a tube, by 
means of the water-bath, added half its volume of absolute alcohol, and favored the 
solution by agitation; then treated with several volumes of benzin. This operation 
was twice repeated. The liquors obtained were then evaporated, in a tared vessel ; and 
there was obtained, for pure storax, a residue (45 to 55 per cent.) colorless, with a 
licht blue opalescence; for that mixed with turpentine, a residue more considerable, 
yellowish, and having the terebinthinate odor. (Journ. de Pharm., Fév. 1876, p. 161.) 

General Properties. Storax has a fragrant odor and aromatic taste. It melts 
with a moderate heat, and, when the temperature is raised, takes fire and burns with 
a white flame, leaving a light spongy carbonaceous residue. It imparts its odor to 
water, which it renders yellow and milky. Its active constituents are dissolved by 
alcohol and ether. ‘Neumann obtained from 480 grains of storax 120 of watery 
extract; and from an equal quantity, 360 grains of alcoholic extract. Containing 
volatile oil and resin, and yielding benzoic or cinnamic acid by distillation, it is en- 
titled to be ranked as a balsam. 

The most abundant constituent of storax is probably the storesin, C,,H,,(OH),, 
discovered in 1877 by W. von Miller. This is present in the form of a cinnamic 
ether. Storesin is an amorphous substance, melting at 168° C. (334:4° F.), readily 
soluble in benzin. Cinnamic ethers of phenyl-propyl, cinnamic ether of ethyl, cin- 
namic ether of benzyl, and especially cinnamate of cinnamyl, C,H,0,.C,H,, the so- 
called styracin of Bonastre, have also been observed. ‘This last compound can be 
removed by ether, benzol, or alcohol after the separation from the resin of the cin- 
namic acid; it is insoluble in water, and volatile only in superheated steam. It 
crystallizes in tufts of long rectangular prisms, which melt at 38° C. (100-4 F.), 
but frequently does not solidify readily. By concentrated solution of potash, it is 
resolved into a cinnamate and cinnamic alcohol (styrone), C,H,,O, which latter is 
not present in liquid storax. The yield of cinnamic acid varies from 6 to 12 per 
cent., or even, according to Lowe, as much as 23 per cent. of crystallized cinnamic 
acid can be obtained. . The acid dissolves abundantly in ether, alcohol, or hot water, 
slightly in cold water; it is inodorous, but has an acrid taste. It fuses at 133° C. 
(276-4° F.), and boils at 290° C. (554° F-.). 

Another constituent of storax is a fragrant substance, perhaps ethylvanillin, 
occurring in but small quantity. Miller also shows that water removed from the 
drug a little free benzoic acid. 

There is further found in liquid storax a hydrocarbon, C,H,, first prepared by 
Simon in 1839, which exists in the resin as a liquid, and also in a polymeric form 
as a solid. The former, called styrol, or cinnamene, has a sp. gr. of 0:924, and a 
boiling point of 146° C. (294:8° F.). It is a colorless, mobile liquid, possessing 
the odor and burning taste of liquid storax. When heated for a considerable time 
to 100° C. (212° F.), or for a shorter period to 200° C. (392° F.), it is converted 
without change of composition into the colorless, transparent solid metastyrol, which, 
unlike styrol, is not soluble in alcohol or ether. 

Lastly, there has been found in liquid storax, by J. H. van t’Hoff (1876), about 
0-4 per cent. of an essential oil, probably C,,H,,O0. (Pharmacographia, 2d ed., pp. 
274 and 275.) 

Medical Properties and Uses. This balsam is a stimulating expectorant, and 
was formerly recommended in phthisis, chronic catarrh, asthma, and amenorrheea ; 
but it is very seldom used at present, except as a constituent of the compound 
tincture of benzoin. It has been highly praised as a remedy in diphtheria and 
pseudo-membranous croup. Liquid storax has been recommended in gonorrhoea 
and leucorrheea as equally effectual with copaiba, and less disagreeable. From ten 
to twenty grains (0°65-1'3 Gm.) may be given twice a day, and the dose gradually 
increased. The same variety of storax, mixed with olive oil, has been found by 
Dr. H. Schultze, of Magdeburg, effectual in the cure of itch; the death of the in- 
sect resulting from a single thorough rubbing of the surface in twenty-four hours, 
and the eruption then subsiding spontaneously. (Am. Journ. of Med. Sci., July, 
1867, p. 258.) 

Of. Prep. Tinctura Benzoini Composita. 
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SUCCI. Br. Juices. 
(SUC! CI—suk'si, ) 

Though introduced to professional notice by Mr. Squire so long since as in the 
year 1835, and subsequently used by many practitioners, the Juices were recognized 
but once by the U. S. Pharmacopoeia (1870). They consist of the expressed 
juices of fresh plants, preserved by the addition of one-third of their bulk of alcohol. 
Considering the great inequality in strength, and of course the uncertainty in opera- 
tion, of the fresh juices themselves, varying according to the soil, climate, mode of 
cultivation, season, and the age of the plant, it may be questioned whether they merit 
the prominence which has been given them in the British Pharmacopeeia. 


SUCCUS CONII. Br. Juice of Hemlock. 
(SUC'CUS CQ-NI'I.) 

Suc de grande Cigué, Fr.; Schierlingsaft, G. 

“Take of Fresh Leaves of Hemlock seven pounds ; Rectified Spirit a sufficiency. 
Bruise the Hemlock in a stone mortar; press out the juice; and to every three 
measures of juice add one of the Spirit. Set aside for seven days and filter. Keep 
it in a cool place.” Br. 

The albumen is probably coagulated under the influence of the alcohol; and 
hence the propriety of directing filtration. The dose of this preparation is from 
thirty to sixty minims (1:9 to 3°75 Cc.). 

The experiments of Dr. John Harley (A. J. P., 1867, p. 363) seemed to indicate 
that the juice is the best preparation of conium. He found that one fluidounce 
of it contained 0:42 grains of the alkaloid, and five and a half fluidrachms of it 
‘ produced very severe and characteristic symptoms. Subsequent experience has 
shown, however, that the Succus Conii, at least as it reaches Philadelphia, is 
even in the best brands a very uncertain preparation, distinctly inferior in every way 
to the U.S. fluid extract made from the green fruit. Half a fluidrachm (1:9 C.c.), 
may be given at a dose, and rapidly increased until some effects are produced. 


SUCCUS HYOSCYAMI. Br. Juice of Hyoscyamus. 
(SUC/CUS HY-0S-CY’A-MI.) 

“Take of Fresh Leaves and Young Branches of Hyoscyamus seven pounds ; 
Rectified Spirit a sufficiency. Bruise the Hyoscyamus in a stone mortar ; press out 
the juice; and to every three measures of juice add one of Spirit. Set aside for 
seven days, and filter. Keep it in a cool place.” Br. 


The dose of this new officinal of the British Pharmacopeeia is a half to one fluid- 
drachm (1:9 to 3°75 C.c.). 


SUCCUS SCOPARII. Br. Juice of Broom. 
(SUC'CUS SCQ-PA/RI-I.) 

Suc de Génét a Balais, Fr.; Besenginstersaft, @. 

“Take of Fresh Broom Tops seven pounds ; Rectified Spirit a sufficiency. Bruise 
the Broom Tops in a stone mortar ; press out the juice ; and to every three measures 
of juice add one of the Spirit. Set aside for seven days, and filter. Keep it ina 
cool place.” Br. 

The dose of this preparation as a diuretic is from one to two fluidrachms (3:75- 
7-5 C.c.). In large doses it would be apt to disturb the stomach and bowels. It 
is more appropriately used as an adjuvant to other diuretics than alone. 


SUCCUS TARAXACI. Br. Juice of Dandelion. 
(sUC/CUS TA-RAX!A-CI—tq-rak’sq-s1.) 


Suc de Pissenlit, Fr.; LOwenzahnwurzelsaft, G. , ne ‘ 
“Take of Fresh Dandelion Root seven pounds; Rectified Spirit a sufficiency. 
Bruise the Dandelion Root in a stone mortar; press out the juice; and to every 
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three measures of juice add one of the Spirit. Set aside for seven days and filter. 
Keep it in a cool place.” Br. 
The dose of this juice is from two fluidrachms to half a fluidounce (75-15 C.c.).* 


SULPHURIS IODIDUM. U.S, Br. Iodide of Sulphur. 
(SUL/PHU-RIS I-OD'J-DUM.) 

Sulfur Iodatum, P.G.; Ioduretum Sulfuris, /.P.; Iodure de Soufre, Fr.; Jodschwefel, G. 

‘Washed Sulphur, one part [or sixty grains]; lodine, four parts [or two hun- 
dred and forty grains]. Rub them together until they are thoroughly mixed. In- 
troduce the mixture into a flask, close the orifice loosely, and apply a gentle heat so 
as to darken the mass without melting it. When the color has become uniformly 
dark throughout, increase the heat so as to produce liquefaction, and incline the 
flask in different directions, in order to return into the liquid any portion of Iodine 
which may have been condensed on the inner surface of the flask. Then withdraw 
the heat, and, after the liquid has become solid, break the flask, reduce the fused 
mass to pieces, and keep them in a glass-stoppered bottle.” WS. 

The British process is precisely the same as the above, which was derived from 
the French Codex. Though formerly officinal with the London and Dublin Colleges, 
it was omitted in the first British Pharmacopoeia, to be resumed in the present. It 
simply effects a combination of the two elements by melting them together. 

Properties. Iodide of sulphur is “a grayish black solid, generally in pieces hav- 
ing a radiated, crystalline appearance, the characteristic odor of iodine, a somewhat 
acrid taste, and a faintly acid reaction: It is insoluble in water, but very soluble in 
disulphide of carbon ; also soluble in about 60 parts of glycerin. Alcohol and ether 
dissolve out all the iodine, leaving the sulphur. When exposed to the air, it 
gradually loses iodine. On being heated, it sublimes, the first part of the sub- 
limate consisting of iodine, and the subsequent portion containing both iodine and 
sulphur. On continued heating it is volatilized, without leaving more than a trace 
of residue. If 100 parts of Lodide of Sulphur be thoroughly boiled with water, 
all the iodine will escape, and about 20 parts of sulphur will remain.” U.S. This 
compound is chemically regarded as iodine disulphide, LS,, or, as sometimes stated, 
subiodide of sulphur. Its solution in glycerin would probably prove useful, in 
some cases, as a substitute for the ointment of this iodide. It is rapidly decom- 
posed, when in a state of powder, upon the addition of several of the volatile oils, 
violet vapors of iodine being evolved, and the smell of sulphur perceived. (Dr. 
G. W. Patterson.) This result renders it doubtful whether the so-called iodide 
of sulphur is really a distinct chemical compound formed according to the laws of 
chemical combination, or a mere physical mixture. Iodide of sulphur has been 
very usefully employed as an external remedy in various skin diseases, such as 
tinea capitis, lupus, lepra, etc., applied in the form of ointment. (See Unguentum 
Sulphuris Iodidi.) It has been used internally, associated with iodide of potas- 
sium and senna, in the form of a syrup, in scrofulous and cutaneous diseases. (2. 
Levrat.) This syrup contains iodized iodide of potassium, and free sulphur in con- 
Sequence of the solvent action of iodide of potassium for iodine. In a case of 
glanders in the human subject, which terminated in recovery under the care of M. 
Bourdon, of Paris, the iodide of sulphur was used internally, and was thought to 
have exercised a favorable influence. (Ann. de Thérap., 1858, p. 239.) 


* Procter’s Preserved Juice of Taraxacum. Of the fresh roots collected in September or October, 
twenty pounds avoirdupois are to be sliced transversely, reduced to a pulpy mass by grinding or 
contusion, then thoroughly incorporated with four pints of alcohol of 0°835, and set aside in stone- 
ware jars. After a week, ora longer time, the pulpy mass is to be subjected to strong pressure, 
and the liquor filtered and bottled for use. Even after six months the pulp thus treated preserves 
the sensible properties of the dandelion in a marked degree. Should the alcohol in the expressed 
liquor be objected to, it may be partially removed by a gentle evaporation by means of a water- 
bath until the bulk of the juice has been diminished one-sixth, and then adding eight ounces of 
sugar for every pint. (A.J. P., xxv. 408.) 
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SULPHUR LOTUM. U.8. Washed Sulphur. 


S35 32. (SUL'/PHUR LO/TUM.) S; 16. 

Sulphur Depuratum, s. Flores Sulphuris Loti, P.G@.; Soufre lavé, Fr.; Gereinigte Schwefel- 
blumen, G. 

“Sublimed Sulphur, ¢welve parts [or sixteen ounces av.]; Water of Ammonia 
one part [or ten fluidrachms] ; Water, a sufficient quantity. Add the Sulphur to 
twelve parts [or one pint] of Water previously mixed with the Water of Ammo- 
nia, and digest for three days, agitating occasionally. Then add twelve parts [or 
one pint] of Water, transfer the mixture to a muslin strainer, and wash the Sulphur 
with Water, until the liquid running from the strainer ceases to produce a precipi- 
tate in test-solution of chloride of barium. Then allow it to drain, press the residue 
strongly, dry it at a very gentle heat, and pass it through a No. 30 sieve.” U.S. 

Sublimed Sulphur is frequently contaminated with small quantities of sulphuric 
acid and other impurities, and the object of the ammonia in the above process is to 
neutralize the acid, the salt being subsequently washed out. (See Sulphur Subli- 
matumn. ) 

Properties. ‘A fine, citron-yellow powder, odorless and almost tasteless, insol- 
uble in water or alcohol, but completely soluble in a boiling solution of soda, or in 
disulphide of carbon. When heated to 115° C. (239° F.), Washed Sulphur melts, 
and at a higher temperature it is volatilized, without leaving more than a trace of 
residue. Water agitated with it should not redden blue litmus paper (abs. of free 
acid). If Washed Sulphur be digested with 2 parts of water of ammonia and the 
mixture filtered, the filtrate, on being supersaturated with hydrochloric acid, should 
remain unaltered (abs. of arsenious sulphide), nor should a precipitate make its 
appearance on passing hydrosulphuric acid through the filtrate (abs. of arsenious 
acid).” U.S. The dose is from half a drachm to half an ounce. 

Off. Prep. Pulvis Glycyrrhizze Compositus, U. S.; Sulphuris Iodidum, U. S.; 
Unguentum Sulphuris Alkalinum, 7 S. 


SULPHUR PRZECIPITATUM. U.S., Br. Precipitated Sulphur. 

S35 32. (SUL/PHUR PRH-CIP-I-TA/TUM.) S316: 

Lac Sulphuris, Pr.; Milk of Sulphur; Lac (s. Magisterium) Sulphuris; Soufre précipité, Lait 
de Soufre, #r.; Schwefelmilch, G. 

“ Sublimed Sulphur, one hundred parts [or sixteen ounces av.]; Lime, ji/ty parts 
for eight ounces av.]; Hydrochloric Acid, Water, each, a sufficient quantity. Slake 
the Lime, and make it intoa uniform mixture with five hundred parts [or five pints] 
of Water. Add the Sulphur, previously well dried and sifted, mix well, add one 
thousand parts [or ten pints] of Water, and heat the mixture to boiling, over a fire, 
for one hour, stirring constantly, and replacing the Water lost by evaporation. Then 
cover the vessel, allow the contents to cool, pour off the clear solution, filter the re- 
mainder, and to the united liquids add, gradually, Hydrochloric Acid, previously 
diluted with an equal volume of Water, until the liquid is nearly neutralized, still 
retaining, however, an alkaline reaction. Collect the precipitate on a strainer, and 
wash it with Water until the washings are tasteless. Then dry it with a gentle 
heat.” U.S. 

“Take of Sublimed Sulphur five ounces [avoirdupois] ; Slaked Lime three ounces 
[avoird.] ; Hydrochloric Acid eight fluidounces, or a sufficiency ; Distilled Water a 
sufficiency. Heat the Sulphur and Lime, previously well mixed, in a pint [Imperial 
measure] of the Water, stirring diligently with a wooden spatula; boil for fifteen 
minutes, and filter. Boil the residue again in half a pint [Imp. meas.] of the Water, 
and filter. Let the united filtrates cool, dilute with two pints [Imp. meas.] of the 
Water, and, in an open place or under a chimney, add in successive quantities the 
Hydrochloric Acid previously diluted with a pint [Imp. meas.] of the Water, until 
effervescence ceases and the mixture acquires an acid reaction. Allow the precipi- 
tate to settle, decant off the supernatant liquid, pour on fresh Distilled Water, and 
continue the purification by affusion of Distilled Water and subsidence, until the 
fluid ceases to have an acid reaction and to precipitate with oxalate of ammonium. 
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Collect the precipitated sulphur on a calico filter, wash it once with Distilled Water, 
and dry it at a temperature not exceeding L207 sot 

The process for precipitated sulphur has not been much changed in the last re- 
vision, except in that the quantity of lime has been diminished to one-third of the 
amount used in the process of U.S. P. 1870; this is an improvement, as the excess 
of lime caused loss in filtration unless great care was taken to wash the precipitate 

ll. 
ea the U.S. process three molecules of calcium oxide react with six atoms of sul- 
phur to form two mols. of calcium disulphide and one of calcium thiosulphate (hy- 
posulphite) : 3CaO + (S,), = 2CaS, + CaS,0,. On the addition of the hydro- 
chloric acid, six atoms of sulphur are precipitated (four from the two mols. of 
calcium disulphide and two from the one mol. of hyposulphite of calcium), and 
the calcium and oxygen unite with the hydrochloric acid, so as to form chloride of 
calcium and water, according to the reaction: 2CaS, -+ CaS,O, -- 6HCl = 3CaCl, 
+ 3H,0 + (S,), This rationale is not exactly applicable to the British process, 
in which the proportion of the sulphur to the lime employed is greater than in 
that of the U. S. Pharmacopeia, and on account of this greater excess of sul- 
phur the reaction takes place as follows: 3CaO + (S,), = 2CaS, + CaS,0,, a 
pentasulphide of calcium being formed. Hydrochloric acid is the most eligible 
precipitant for the sulphur, as it gives rise to chloride of calcium, which is a very 
soluble salt and is easily washed away. Sulphuric acid is wholly inadmissible, as it 
generates sulphate of calcium, which, from its sparing solubility, becomes necessarily 
intermingled with the precipitated sulphur. According to Schweitzer, the best 
material from which to precipitate the sulphur is the sulphide of potassium, formed 
by boiling sulphur with caustic potassa. Dr. Otto, of Brunswick, finds that sulphide 
of potassium is apt to contain sulphide of copper, and therefore prefers sulphide of 
calcium. 

Properties. Precipitated sulphur is in friable lumps, of a white color, with a 
pale yellowish green tint, and consisting of finely divided particles slightly cohering, 
or, as officinally described, it is “a very fine, yellowish white, amorphous powder, 
odorless and almost tasteless, insoluble in water or in alcohol, but completely soluble 
in a boiling solution of soda or in disulphide of carbon. By heat it is completely 
volatilized. Water agitated with it should not redden blue litmus paper (abs. of 
free acid). If Precipitated Sulphur be boiled with diluted hydrochloric acid, the 
liquid filtered, and the filtrate divided into two portions, one portion should not be 
precipitated by test-solution of chloride of barium, and the other portion should not 
be rendered more than slightly turbid by test-solution of carbonate of ammonium 
with excess of water of ammonia (abs. of sulphate of calcium). When digested suc- 
cessively with water, hydrochloric acid, and water of ammonia, these liquids, after 
filtration, should leave no residue on evaporation (abs. of alkalies, alkaline earths, or 
sulphide). If Precipitated Sulphur be digested with twice its weight of water of 
ammonia and the mixture filtered, the filtrate, after being supersaturated with hydro- 
chloric acid, should remain unaltered (abs. of arsenious sulphide), nor should a pre- 
cipitate make its appearance on passing hydrosulphurie acid through the filtrate 
(abs. of arsenious acid).” U.S. It is entirely dissipated by heat. Water boiled 
with it should not redden litmus. When recently prepared, it is devoid of taste, 
but possesses a peculiar smell. When long exposed, in a moist state, to the air, it 
becomes strongly contaminated with sulphuric acid. From its color it was formerly 
called lac sulphuris, or milk of sulphur. It is insoluble in water, but dissolves in a 
boiling solution of caustic potassa, and in oil of turpentine by the aid of heat. When 
of a brilliant white color, the presence of sulphate of calcium may be suspected; in 
which case the preparation will not be wholly volatilized by heat. If pure, it com- 
municates a harsh feel when rubbed between the fingers, owing to the friction of 
the particles. (Dr. Bridges.) We have seen a sample of so-called precipitate of 
sulphur which consisted almost entirely of sulphate of calcium. Precipitated sulphur 
differs from sublimed sulphur in being in a state of more minute division, and in 
presenting, after fusion, a softer and less brittle mass. Its peculiarities are supposed 
to depend upon the presence of water, which, however, is found in too small a quan- 
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tity to constitute a regular hydrate. According to Rose, its white color is occa- 
sioned by the presence of a small proportion of a sulphide of hydrogen. Soubeiran 
states that it always contains some sulphuretted hydrogen, which causes it to differ 
as a therapeutic agent from sublimed sulphur. 

Medical Properties and Uses. Precipitated sulphur possesses similar medical 
properties to those of sublimed sulphur. Its state of extreme division renders it 
more readily suspended in liquids; but its liability to become acid by keeping is an 
objection toit. It is sometimes selected for forming ointments, which have the ad- 
vantage of being of a lighter color and smoother than when made with sublimed 
sulphur. The dose is from one to three drachms (3:9-11-65 Gm.). 


SULPHUR SUBLIMATUM. U.S, Br. Sublimed Sulphur. 
S35 32. (SUL'PHUR sUB-LI-MA/TUM.) S'; 16. 


“Sulphur, prepared from crude or rough sulphur by sublimation.” Br. 
Flores Sulphuris; Flowers of Sulphur; Brimstone; Soufre, Fleurs (Créme) de Soufre, Fr.; 
Schwefel, Schwefelblumen, Schwefelbliithe, G. ; Zolfo, t.; Azufre, Sp. 


Natural States, Sulphur is very generally disseminated throughout the mineral 
kingdom, and is almost always present, in minute quantity, in animal and vegetable 
matter. Among vegetables, it is particularly abundant in mustard and other cruci- 
form plants. It occurs in the earth, either native or in combination. When native 
it is found in masses, translucent or opaque, or in the powdery form mixed with 
various earthy impurities. In combination it is usually united with certain metals, 
as iron, lead, mercury, antimony, copper, and zine, forming compounds called sul- 
phides. Native su/phur is most abundant in volcanic countries, and is hence called 
voleante sulphur. The most productive mines of sulphur are found in Sicily (250 
distinct sulphur workings existing there) and in the Roman States. A large mine 
of native sulphur has been opened in California, about twenty miles from Santa 
. Barbara, and seven from the sea-coast. Near the borax lake in California (see 
Sodit Boras, p. 1316) is an elevation, where the deposition of sulphur is constantly 
going on from vapors arising from innumerable crevices in a decomposed volcanic 
rock, the surface of which is so far covered with the deposited matter as to give the 
mass the appearance of a bank of sulphur. It is called ‘Sulphur Banks,” according 
to Whitney. In the year 1869 or 1870, sulphur in Jarge masses was discovered in 
the island of Saba, one of the Dutch West Indies, about 110 miles south of St. 
Thomas. The island is of volcanic origin, about 11 miles in circumference. (A. 
J. P., 1870, p. 431.) In 1872 a great hill of almost pure sulphur was found in the 
United States, about 900 miles west of Omaha and 30 south of the Union Pacific 
Railroad. In the year 1880 there were mined in the United States, according to 
the census reports, 1,200,000 lbs. of native sulphur, valued at $21,000. In the 
year 1881 there were imported into the United States 105,438 tons of crude sul- 
phur, valued at’$2.713,494. 

Extraction, ete. Sulphur is obtained either from sulphur earths, or from the 
native sulphides of iron and copper, called iron and copper pyrites. The sulphur 
earths are placed in earthen pots, set in oblong furnaces of brickwork. From the 
upper and lateral part of each pot, a tube proceeds obliquely downwards, which 
communicates with the upper part of a similar pot, situated outside the furnace, and 
perforated near its bottom, to allow the melted sulphur to flow into a vessel contain- 
ing water, conveniently placed to receive it. Fire being applied, the sulphur rises 
in vapor, leaving the impurities behind, and, being condensed again, flows from the 
perforated pot into the vessel containing the water. Sulphur, as thus obtained, is 
called crude sulphur, and contains about one-twelfth of its weight of earthy matter. 
For purification it is generally melted in a cast-iron vessel. When the fusion is 
complete, the impurities subside, and the purer sulphur is dipped out and poured 
into cylindrical wooden moulds, which give it the form of solid cylinders, about an 
inch in diameter, called in commerce roll sulphur or cane brimstone. The dregs of 
this process, ground to powder, constitute a very impure kind of sulphur, of a gray 
color, called in the shops sulphur vivum or horse brimstone. The above process 
purifies the sulphur but imperfectly. At the same time it causes a considerable 
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loss; as the dregs just mentioned contain a large proportion of sulphur. A more 
eligible mode of purification consists in distilling the crude sulphur from a large cast- 
iron still, set in brickwork over a furnace, and furnished with an iron head. The 
head has two lateral communications, one with a chamber of brickwork, the other 
with an iron receiver immersed in water, which is constantly renewed to cool it 
sufficiently to cause the sulphur to condense in the liquid form. When the tube 
between the still and receiver is shut, and that communicating with the chamber is 
open, the sulphur condenses on its walls in the form of an impalpable powder, and 
constitutes sublimed sulphur, or flowers of sulphur. If, on the other hand, the com- 
munication with the chamber is closed, and that with the receiver opened, the sul- 
phur condenses in the latter in the fused state, and, when cast in cylindrical moulds, 
forms the roll sulphur of commerce. 

The extraction of sulphur from the bisulphide of iron (iron pyrites) is performed 
by distilling it in stone-ware cylinders. Half the sulphur contained in the bisul- 
phide is volatilized by the heat, and conducted, by means of an adapter, into ves- 
sels containing water, where it condenses. The residue of the mineral is employed 
for making sulphate of iron, or green vitriol. In the island of Anglesea, large quan- 
tities of sulphur are obtained from copper pyrites in the process for extracting that 
metal. The furnaces in which the ore is roasted are connected by horizontal flues 
with chambers, in which the volatilized sulphur is condensed. Hach chamber is 
furnished with a door, through which the sulphur is withdrawn once in six weeks. 

A process for separating pure sulphur from the residue of the manufacture of 
soda, proposed by Max Schaffner, has been put in operation in most of the soda- 
factories of the German Zollverein, and has been introduced, to a greater or less 
extent, in England, France, and Belgium. (See details, A. J. P., 1869, p. 545.) 
We shall confine ourselves to an outline. The process is divided into three parts ; 
Jjirst, the preparation of the soda solution by heaping up the soda residue in the 
air, whereby oxidation takes place, and polysulphides and hyposulphites are formed, 
which are extracted by lixiviation ; secondly, the solution thus obtained is decom- 
posed in close stone or iron vessels, by hydrochloric acid, which decomposes the poly- 
sulphides and hyposulphites, with precipitation of sulphur ; and, thirdly, the sulphur 
is obtained pure by fusing it under water, with steam and a pressure of 1% atmos- 
pheres. Chloride of calcium remains in solution, gypsum is suspended, and the 
addition of a little milk of lime neutralizes any free acid present, and with the sul- 
phur forms sulphide of calcium, which dissolves whatever sulphide of arsenic may 
be present, leaving the sulphur free from impurities. This collects in the bottom of 
the kettle, and is drawn off into moulds. From 60 to 65 per cent. of pure sulphur 
is thus obtained from the soda residue. 

Crude sulphur comes to this country principally from Messina, in Sicily, and the 
ports of Italy. Roll sulphur and the flowers are usually brought from Marseilles. 
Good Sicilian sulphur does not contain more than 3 per cent. of impurity, consist- 
ing chiefly of earths. Crude sulphur is employed by the manufacturers of sulphuric 
acid; and, as it is very variabie in quality, it becomes important to ascertain its 
value. This may be done by drying a given weight of it and submitting it to 
combustion The weight of the incombustible residue, added to that lost in drying, 
gives the amount of impurity. 

Properties. Sulphur is a non-metallic element, susceptible of several allotropic 
states. In its ordinary state it is a brittle solid, of a pale yellow color, permanent 
in the air, and exhibiting a crystalline texture and shining fracture. It has a slight 
taste, anda perceptible smell when rubbed. When pure its sp. gr. is about 2; but 
it varies a little in density in its different allotropic states. Occasionally, from im- 
purity, its sp. gr. is as high as 2:35. Its atomic weight is 32, and its symbol S. 
It is a bad conductor of heat, and becomes negatively electric by friction. The 
melting point of sulphur varies with its allotropic state, which is readily altered by 
heat. Pure sulphur melts and sublimes at 114-5° ©. (238° F.). If heated above 
its melting point, it undergoes, in proportion to the heat applied, a progressive 
change, which will cause it, upon slow cooling, to solidify at a temperature lower 
than that at which it was melted ; and, if it be remelted, it will be found to have 
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higher melting point than before. Melted sulphur is perfectly limpid, and of a 
bright yellow color. When sulphur is melted, and, after partial cooling, the crust 
formed on its surface is pierced, and the fluid portion poured out, it may be obtained 
in slender monoclinic crystals, constituting an allotropic condition of the element. 
This variety, however, gradually passes back into the more permanent variety found 
in nature. When sulphur is heated above its melting point, it becomes deeper col- 
ored and less fluid. At 200° ©. (392° F.), it has a deep brown color, and is so 
viscid that it cannot be poured from the containing vessel. If the temperature be 
still further increased, the sulphur resumes its fluidity, but retains its brown color. 
Finally, when the temperature reaches 448:4° C. (839° F.), it boils, forming a 
yellow vapor, and may be distilled. If melted sulphur, heated above 200° ©. 
(392° F.), is suddenly cooled by being poured out into water, it becomes a reddish 
brown plastic mass, with alteration of properties, called soft sulphur (viscid sulphur), 
which constitutes another allotropic variety, and is employed in taking impressions 
of medals, etc. This form of sulphur resumes the hard state, but not its original 
color, after the lapse of a few days, or suddenly if heated to 100° C. (212° F.). Sul- 
phur is insoluble in water, but soluble in alkaline solutions, petroleum, rectified coal 
naphtha, the fixed oils, oil of turpentine and other volatile oils, alcohol and ether, 
chloroform, and bisulphide of carbon. One of its best solvents is bisulphide of 
carbon, from solution in which it crystallizes generally in rhombic octohedra, forms 
belonging to a different system from the monoclinic prisms obtained by crystallizing 
melted sulphur by cooling. Hence sulphur is said to be dimorphous. M. Eugene 
Pelouze has observed that the oils obtained by distilling the tar from gas-works dis- 
solve most sulphur at a temperature uear their boiling point, and, if a saturated 
solution at this heat were to be allowed to cool, it would deposit sulphur in a crys- 
talline form; and M. ©. Wiedmann has suggested the application of this property 
to extraction of sulphur from native sulphur earths and ores, and from the residue 
of coal gas-works. (A. J. P., June, 1871, p. 267.) 

The allotropic states of sulphur have been studied chiefly by Brodie, Magnus and 
Weber, and Berthelot. These states are induced, for the most part, by heat, and 
are distinguished by the crystalline form of the sulphur, and by its solubility or non- 
solubility in bisulphide of carbon. Insoluble sulphur is the name given to that 
part of the soft sulphur which is left undissolved by the bisulphide, amounting to 
between one-third and nearly one-half of the former. Mr. Brodie was unable to 
determine the melting point of this sulphur, but found it considerably above 120° 
C. (248° F.), or the melting point of prismatic sulphur. Flowers of sulphur con- 
tain about one-third of their weight of insoluble sulphur. 

The physical properties of sulphur are remarkably modified by heating it in con- 
tact with a minute proportion of certain other substances. MM. Moutier have as- 
certained that, heated with z+, of iodine, it becomes, on cooling, soft, plastic, and 
in great measure insoluble in bisulphide of carbon. The same authors found that 
many other substances have a similar effect on sulphur; as naphthalene, paraffin, 
creasote, camphor, and oil of turpentine; the quantity of the substance required 
varying from 1, to 4,; and the necessary temperature being different with the 
substances used ; camphor requiring 230° C. (446° F.), and naphthalene and oil of 
turpentine much more. After cooling, a paste is obtained, black, soft, plastic, ductile, 
which passes very slowly into the hard and brittle state of ordinary sulphur. (Journ. 
de Pharm. et de Chim., 4e sér., 1. 288, 1865.) 

According to M. Marés, sulphur mixed with carbonate of calcium, in the presence 
of the organic matters of the soil, is converted at first into hydrogen sulphide, then, 
under the influence of air and porous bodies, into sulphuric acid, finally into sulphate 
of calcium; but Prof. Egidio Pollacer, on the contrary, thinks that sulphur, in con- 
tact with carbonate of calcium, passes very readily into sulphuric acid, and then to 
sulphate of calcium, independently of organic matters, and without being prelimi- 
narily changed into hydrogen sulphide ; and this: opinion he supports by several 
experiments. (Journ. de Pharm., Oct. 1874, p. 330.) 

Sulphur takes fire at about the temperature of 148:8° C. (300° F.), and burns 
with a blue flame, combining with the oxygen of the air, and giving rise to sul- 
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phurous oxide, SO,. The combinations of sulphur are numerous, and are among 
the most powerful chemical agents. It forms with oxygen two oxides, sulphurous 
oxide, 8O,, and sulphuric oxide, SO,. These oxides, by their union with water, form 
sulphurous acid, H,SO, and sulphuric acid, H,SO, There is also known hypo- 
sulphurous acid, H,SO,, the corresponding oxide of which is not known, and thio- 
sulphuric acid (frequently kuown as hyposulphurous acid), H,8,0,, and a series Of 
acids, H,S,0,, H,8,0,, H,S,0,, and H,S,0,, known as the thiontc series. It forms 
with hydrogen, hydrogen sulphide (hydrosulphurie acid or sulphuretted hydrogen) ; 
and with the metals, various su/phides.* Some of the sulphides are analogous to 
acids, others to bases; and these different sulphides, by combining with each other, 
form compounds; which, from their analogy to salts, are called by Berzelius su/pho: 


salts. 
An extremely sensitive test of this element is a solution of molybdate of ammo- 


nia in hydrochloric acid, diluted with water, which is rendered blue by contact with 
even a trace of sulphur. (Journ. de Pharm., Mai, 1862, p. 367.) 
Sulphur, when obtained by roasting the native sulphide, sometimes contains 
arsenic, and is thereby rendered poisonous. Sicilian sulphur, being volcanic, is 
not subject to this impurity. The common English roll sulphur is sometimes made 
from iron pyrites, and is then apt to contain orpiment (tersulphide of arsenic). 
This impurity may be detected by heating the suspected sulphur with nitric acid. 
The arsenic, if present, will be converted into arsenic acid; and the nitric solution, 
diluted with water, neutralized with carbonate of sodium, and acidulated with hy- 
drochlorie acid, will give a yellow precipitate of pentasulphide of arsenic with a 
stream of sulphuretted hydrogen. A precipitate may be more readily obtained from 
the nitric solution, if, after neutralization, sulphurous acid be added, which will 
convert the arsenic acid into the arsenious. This is more easily decomposed by the 
sulphuretted hydrogen ; but the precipitate obtained will now be the tersulphide. 
Sulphur, when perfectly pure, is wholly volatilized by heat, and soluble without 


* Ferri Sulphidum, FeS; 88. Ferrous Sulphide. ‘ Protosulphide of Iron, prepared by melting 
together Iron, in small pieces, and Sublimed Sulphur.” U.S. 1870. 

This was introduced into the U. S. Pharmacopeeia of 1870 as the material from which sulphuretted 
hydrogen may be obtained, which, though not officinal, is in constant use as a reagent, and is often 
employed with great advantage in processes for isolating the active principles of medicinal sub- 
stances. Sulphide of iron is best prepared by bringing iron and sulphur into contact at a red or 
white heat. The following are the processes of the late Dublin and Edinburgh Pharmacopeeias. 

“Take of rods of Iron, of the size employed in the manufacture of nails, any convenient number, 
Having raised them to a strong red or white heat, apply them in succession by their heated ex- 
tremities to sticks of Sulphur, operating so that the melted Sulphide, as it is formed, may drop into 
a stone cistern filled with water, and be thus protected from oxidation. The water being poured 
off, let the product be separated from the Sulphur with which it is mixed, and, when dried, let it 
be enclosed in a well-stopped bottle.” Dub. 

“ An inferior sort, good enough, however, for many purposes, is obtained by heating one part 
of Sublimed Sulphur and three of Iron Filings, in a crucible, in a common fire till the mixture 
begins to glow, and then removing the crucible, and covering it until the action, which at first in- 
creases considerably, shall come to an end.” Ld. 

Tron and sulphur form a number of sulphides, such as ferrous sulphide, FeS, ferric disulphide, 
FeSe (this occurs in nature as common or eubie pyrites), and ferric sesquisulphide, FeeS3, which, 
while not found free in nature, occurs in magnetic pyrites, the formula of which is Fe7Ss or 5FeS 
+ Fe53. When the sulphide is obtained by the application of solid sulphur to white-hot iron, the 
product corresponds with magnetic pyrites; but, when procured by heating flowers of sulphur with 
an excess of iron filings, as directed in the above Edinburgh process, a protosulphide is formed 
mixed with metallic iron. When sulphur is applied to white-hot iron over water, the metal ap- 
pears to become hotter, burns with scintillations in the vapor of the sulphur, and forms instantly 
the sulphide, which, being comparatively fusible, melts into globules, and drops into the water, 
which serves to extinguish them. 

Properties, 'The officinal sulphide of iron has a yellowish color and the metallic lustre. When 
obtained over water it is in the form of brownish yellow globules, having a somewhat crystalline 
texture. When pure it furnishes a yellow powder, and dissolves in dilute sulphuric or hydrochloric 
acid without leaving a residue of sulphur, and with the production of sulphuretted hydrogen, free 
from admixture of hydrogen. As prepared, however, by the usual processes, it is not entirely sol- 
uble in dilute sulphuric acid, a portion of uncombined sulphur being left. The fused globules 
have the composition 5FeS + Fe&:, or, according to some, 5FeS + Fe.S3. This sulphide is employed 
solely as a pharmaceutical agent for the production of hydrosulphuric acid. It yields this gas by 
reaction with diluted sulphuric acid, FeS + H2S04= HeS + Fe.S04. Sulphuretted hydrogen is a 
colorless gas, having a smell like that of putrid eggs. Its sp. gr. is 1:1782. It saturates bases, 
with which it forms salts called sulphides, 
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residue in oil of turpentine. According to Dr. Playfair, a solution of nitro-prusside 
of sodium is a delicate test for the alkaline sulphides, producing with them a violet 
tint. The late Prof. Bailey, of West Point, employed the same test for detecting 
sulphur in any compound. ‘The substance suspected to contain it is fused with 
carbonate of sodium, with the addition of carbonaceous matter if necessary. If 
sulphur be present it will be converted into sulphide of sodium; and, upon the 
addition of a small portion of the fused mass to a drop of the nitro-prusside, the 
characteristic violet tint will be produced. | 

Sublimed sulphur, usually called flowers of sulphur ( flores sulphuris), is “a fine, 
citron-yellow powder, of a slight, characteristic odor, and generally of a faintly acid 
taste, and an acid reaction. It is insoluble in water or alcohol. When ignited, it 
burns with a blue flame, forming sulphurous acid gas, and leaving no residue or 
only a trace.” U.S. It is always contaminated with a little sulphuric acid, which 
is formed at the expense of the oxygen of the air contained in the subliming 
chambers. Accordingly, it always reddens litmus, and, if the acid is present in 
considerable quantity, sometimes cakes. It may be freed from acidity by careful 
ablution with diluted water of ammonia, when it becomes the officinal washed sul- 
phur. (See Sulphur Lotum.) 

Medical Properties and Uses. Sulphur is laxative, diaphoretic, and resol- 
vent. It is supposed to be rendered soluble by the soda of the bile. M. Miahle 
teaches that it is carried into the circulation by the fatty matters in the alimentary 
canal which dissolve it. (Med. T. and Gaz., June, 1868, p. 642.) It evidently 
passes off by the pores of the skin; as is shown by the fact that silver, worn in 
the pockets of patients under a course of it, becomes blackened with a coating of 
sulphide. The stools which it occasions are usually solid, and it is gentle in its 
operation, unless it contain a good deal of acid, when it may cause griping; and 
the liability of the sublimed sulphur to contain acid renders it less eligible for ex- 
hibition than the washed sulphur, from which all acidity is removed. The diseases 
in which sulphur is principally used are hemorrhoidal affections, atonic gout, chronic 
rheumatism, chronic catarrh, and asthma. It has also been given as an anti- 
periodic, being considered as particularly applicable to cases in which the apyrexia 
is incomplete. It is also much employed, both internally and externally, in cuta- 
neous affections, especially scabies, for the cure of which it is considered a specific. 
In these affections, as well as in chronic rheumatism, it is sometimes applied as 
an air-bath, in the form of sulphurous acid gas, the head being protected from its 
effects. It has been employed with great success, by M. Lagauldrie, in diphtheritic 
croup, given freely every hour, simply suspended in water. M. Thévenot finds it 
promptly effectual in the removal of diphtheritic exudation, simply applied locally to 
the patches. (Ann. de Thérap., 1867, p. 78.) Dr. Keiser recommends it highly 
in diphtheria, blowing the flowers, by means of a little cone of paper like a lamp- 
lighter, into the fauces three times a day. Usually from three to six insufilations 
are sufficient, in cases seen early, to remove the deposits; in neglected cases, from 
nine to’ ten are necessary. It is said also to be very useful in lead colic. (1bid., 
1868, p. 108.) The external use of sulphur is strongly recommended by Dr. 
O'Connor, of London, in sciatica and chronic articular rheumatism. The limb 
affected is covered with sulphur, and bandaged with new flannel, over which sheets 
of wadding are wrapped. The dressing should not be taken off for several days, 
as its earlier removal would interfere with the absorption of the sulphur, on which 
its curative effect depends. (Lancet, Am. ed., June, 1857, p. 507.) The dose of 
sulphur is from one to three drachms (3:9-11-65 Gm.), mixed with syrup or mo- 
lasses, or taken in milk. It is often combined with bitartrate of potassium, or with 
magnesia. 

According to M. Hannon, of Brussels, soft sulphur, recently prepared, possesses 
valuable therapeutic properties, not as a laxative, but as a stimulant to the circula- 
tion, lungs, and skin, far more active than ordinary sulphur. The dose of soft sul- 
phur is from twenty to fifty grains (1°3-3:25 Gm.), given in the form of pill. It 
has also been successfully employed for filling the hollows of carious teeth. (P. ./. 
Tr., xvii. 330.) 
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Much sulphur is consumed in the arts, principally in the manufacture of gun- 
powder and sulphuric acid. 

Off. Prep. of Sulphur Sublimatum. Confectio Sulphuris, Br.; Emplastrum Am- 
moniaci cum Hydrargyro; Emplastrum Hydrargyri, Br.; Potassa Sulphurata, 
U.8., Br.; Sulphur Lotum, UV. S.; Sulphur Preecipitatum ; Unguentum Sulphuris. 


SUMBUL. U.S. Sumbul. 
(SUM’BUL.) 

“The root of Ferula Sumbul. Hooker filius. (Nat. Ord. Umbelliferze, Ortho- 
sperma.” U.S. “The dried transverse sections of the root of a plant the botanical 
history of which is unknown. Imported from Russia and also from India.” Br. 

Sumbul Radix, Br.; Racine de Sumbul, Fr.; Sumbulwurzel, Moschuswurzel, @. 

Under the name of swmbul or jatamanst, a root has long been used in India, Per- 
sia, and other parts of the Hast, as a perfume, an incense in religious ceremonies, and 
medicinally. It was the root of a then unknown plant, supposed to be umbelliferous, 
and, from the character of the root, to grow in low wet places. The plant is said to 
inhabit no part of British India, but the regions to the north and east of it, as Nepaul, 
Bootan, Bucharia, etc. The root is taken northward to Russia, and reaches the rest 
of Europe through St. Petersburg. The physicians of Moscow and St. Petersburg 
were the first to employ it on the continent of Europe. Dr. Granville first introduced 
it to the notice of the profession in Great Britain and this country. It has also been 
imported into England from India, whither it was brought from a great distance. 

Gen. Ch. See Asafeetida. 

Ferula Sumbul. Hooker. B. & 7.131.—Euryangium Sumbul. Kauffmann. Now. 
Mém. Soc. Imp. Nat. de Moscou, xiii. t. 24,25. The plant which yields sumbul 
was first discovered by the Russian Fedschenks in 1869, growing at an elevation of 
3000 feet in the mountains which separate Russian Turkestan from Bucharia. In 
1870 it was described by Kauffmann, who erected a new genus on characters de- 
pendent upon the enormous size of the vittze in the immature fruit. The plant has 
been cultivated in the Moscow botanical gardens, and less successfully at Kew; and 
it has been found that the vittze almost disappear in ripening, and do not afford 
a good generic character. The plant is described as an enormous umbellifer, reach- 
ing a height of 8 feet, and having a solid, cylindrical, slender stem, which in the 
upper part gives origin to about 12 slender divaricate branches. ‘The root leaves 
are two and a half feet long, with short, channelled, broadly dilated, completely 
clasping petioles. They are triangular in outline, tripinnate, with the alternate di- 
visions fine. The stem leaves rapidly decrease in size until they become above mere 
sheathing bracts. The flowers are polygamous. The fruit 3-3 inch long by + inch 
wide; the mericarps oblong-oval, dorsally much compressed, thin, with 3 faint, 
thread-like, dorsal ridges; no dorsal vittze, and commissural ones collapsed. 

Properties. Sumbul is officinally described as “‘ in transverse segments, varying 
considerably in diameter and thickness, light, spongy, annulate or longitudinally 
wrinkled; bark thin, brown, more or less bristly fibrous; the interior whitish, with 
numerous brownish yellow resin-dots and irregular, easily separated fibres; odor 
strong, musk-like; taste bitter and balsamic.” U.S. The fresh-cut surface of a 
transverse section presents, within the epidermis, an exterior white and spotted layer, 
and an inner yellow substance which forms the greater part of the root. Examined 
by means of a microscope, it exhibits translucent points which probably represent 
starch granules. Sumbul has a strong odor, much resembling that of musk, which 
it retains when long kept; and hence the name of mush-root sometimes attached to 
it. The taste, at first feebly sweetish, becomes after a time bitterish and balsamic, 
but not disagreeable; and a strong aroma is developed under mastication, diffusing 
itself with a sensation of warmth through the mouth and throat, and rendering the 
breath fragrant. This effect, however, is much diminished by time. That which 
was formerly brought from India differs somewhat from the Russian, being of closer 
texture, more dense and firm, and of a reddish tint. (A.J. P., xxiv. 174.) The 
root has been analyzed by Reinsch and other German chemists, and found to con- 
tain volatile oil, two balsamic resins, one soluble in alcohol, the other in ether, wax, 


— 
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gum, starch, a bitter substance soluble in water and alcohol, and an acid which was 
named suwmbulic acid, but which Ricker and Reinsch showed to be angelic acid, 
C,H,O,, accompanied by a little valerianic acid, O,H,,O,. Solution of potash is said 
to convert the resin into the potassium salt of an acid called swmbulamic, but which 
has not been sufficiently investigated. The musk-like odor seems to be connected 
with the balsamic resins, and probably depends on some principle associated with 
them not yet isolated. The volatile oil, of which 3 of 1 per cent. is yielded by dis- 
tillation, has a taste like that of peppermint. 

Medical Properties. The virtues of the drug appear to be those of a nervous 
stimulant. It is used by the Russian physicians in delirium tremens, low fevers, 
in asthenic cases of dysentery and diarrhoea, and even with asserted success in ma- 
lignant cholera. Dr. Granville (pamphlet, London, 1850) recommends it in gastric 
spasm, hysteria, chlorosis, amenorrhcea, dysmenorrheea, palsy of the limbs, epilepsy, 
and other nervous disorders. It is given in substance, infusion, decoction, and alco- 
holic and ethereal tincture. There seems to be no great precision in relation to the 
dose; but it is inferable, from the accounts of the drug, that it may be used very 
much as we use valerian, one or two drachms at a time. 

Dr. Murawieff, of Russia, prepares the resin, which he considers as the active 
principle, by macerating the root first in water, and then in a solution of carbonate 
of sodium, washing it well with cold water, drying it, treating it with alcohol, filter- 
ing the tincture, adding a little lime and again filtering, separating the lime by sul- 
phuric acid, agitating with animal charcoal, again filtering, distilling off nearly all 
the alcohol, mixing the residuum with water, driving off the remaining alcohol, 
and, finally, washing the precipitate with cold water, and drying it. The resin thus 
obtained is whitish, translucent, softening between the fingers, combustible without 
residue, of an acid taste, and an aromatic smell, like that of the root. Dr. Mura- 
wieff gives it in the dose of a grain or two (0:065-0:13 Gm.), in the form of pill, 
three or four times a day, with or without opium, and has found it useful in chronic 
bronchitis and pneumonia slow of resolution, in the moist asthma of old, anzemic, and 
scorbutic patients, in atonic dysentery, leucorrhcea, hypochondriasis, and hysteria. 
(Dub. Quart. Journ., Feb. 1855, p. 252.) Prof. Procter has published a formula 
for a fluid extract, of which the dose is from 15 minims to a fluidrachm (0-9-3°75 
C.c.). (A. J. P., xxvii. 233.) Half an ounce of a tincture produced narcotic symp- 
toms, such as confusion of the head, a tendency to snore, even when awake, feelings 
of tingling, etc., with a strong odor of the medicine from the breath and skin, which 
continued for a day or two and gradually passed off. (CV. &., Oct. 1874, p. 309.) 

Of. Prep. Tinctura Sumbul, U. S., Br. 


SUPPOSITORIA. U. 8S., Br. Suppositories. 
(SUP-PO§-I-TO'R]-A.) 

Suppositoires, Fr.; Stuhlzipfchen, G. ; j , 

Suppositories are solid bodies intended to be introduced into the rectum, with a 
view either of evacuating the bowels by irritating the mucous membrane of the 
rectum, or of producing a specific effect on the neighboring parts, or on the system 
at large. They fulfil the same indications as enemata, and are sometimes preferable 
from the facility of their application, and, when the object is to produce the peculiar 
effect of a medicine, from the smallness of their bulk, which facilitates retention. 
Their form may be cylindrical, conical, or spherical ; the last being preferable when 
the bulk is small. They should be of such a consistence as to retain their shape, 
but so soft as to incur no risk of wounding the rectum. For laxative purposes the 
suppository may be from one to three inches long, and about as thick as a common 
candle; with a view to the specific effects of medicines, it should be considerably 
smaller, as in this case it is important that the medicines should be retained, and the 
irritative influence of distention avoided. Soap is not unfrequently employed in this 
way as a laxative. A piece of solidified molasses (molasses candy) is sometimes 
preferred. To increase the purgative effect, and at the same time act on the uterine 


function, aloes may be added to the soap. Mr. A. B. Taylor, of Philadelphia, in 


1386 Suppositoria. PART I. 


1852 ealled attention to cacao butter as the best base for suppositories, having more 
exactly the requisite degree of consistence and fusibility than any combination of 
suet, spermaceti, wax, etc., that could be employed. (A. J. P., 1852, p. 211.) Hx- 
perience has proved the correctness of his views. It has been thought necessary 
to use wax, spermaceti, or some other substance having a comparatively high 
fusion point, in order to render the suppository sufficiently firm. Continued eXx- 
perience has, however, demonstrated that, except in the warmest weather, or in 
the case of camphor, carbolic acid, the essential oils, and similar medicinal substances, 
even the commercial cacao butter will suffice. It is stated that cacao butter is usually 
adulterated with some other fat which melts at a low temperature, and that if a pure 
article can be obtained any substance to increase its hardness is never required. 
When such a material is employed, wax is usually selected, although cetaceum is 
preferable. If not more than 10 per cent. of the spermaceti is added, the value of 
the suppository is not very materially affected, although it melts more slowly, and 
consequently requires a longer time to act, than when the butter of cacao is used 
alone. Suppositories containing a considerable percentage of wax melt so slowly in the 
rectum as to be comparatively useless, or they may fail altogether to soften down and 
be finally passed from the anus unchanged. A very good method of mixing the oil 
of theobroma with the hardening material is by grating with an ordinary tin grater, 
such as used in kitchens, and mixing the coarse powders before melting; and Mr. 
W. G. Ewing has proposed rubbing the powders and the medicinal substance in a 
mortar together, dividing the plastic mass, and shaping it with the fingers. It is 
better to shape them with a spatula, and roll them upon a pill tile with a little lyco- 
podium. This plan, although having its advantages, is, however, not equal to the 
officinal one of melting the ingredients and running them into moulds. Hxtempore 
moulds, made by rolling the paper into a cone about an inch long, may be used, but 
are much less convenient than permanent metallic moulds. The tendency of the 
hardened suppositories to cohere to the moulds may be remedied more or less per- 
fectly by dusting the moulds with lycopodium powder, or greasing them well with 
olive oil; but it is far better to rely upon the natural contraction of the mass, caused 
by thoroughly cooling the moulds. Mr. Wm. B. Addington (A. J. P., 1873, p. 
257) advises lining the moulds with tin foil. The difficulty may also be met by 
the use of moulds which open lengthwise, which are now used almost exclusively 
in preference to individual moulds, and Mr. Chas. KE. Dwight commends most highly 
the substitution of plaster of Paris moulds* for the metallic ones commonly em- 
ployed. The mould must be very cold, so as to chill the melted liquid at once, and 
prevent any separation of its ingredients by gravity. It has been proposed to con- 
dense the powdered ingredients of suppositories in a cold mould. (A. J. P., 1875, 
p. 79.) It has also been recommended to form the excipient into the required shape, 
and then, while it is still soft, make an excavation from the base upward, into which 
the medicine may be introduced, and afterwards enclosed by a little of the cacao 
butter. But as one of the objects of the excipient is an equable diffusion of the 
medicine to prevent irritation, this method would be altogether inapplicable to sub- 
stances in any degree locally irritant. The weight—.e., the size—of suppositories 
should vary according to the purposes for which they are employed. When they 
are to be used for infants and children they should weigh from five to ten grains: 
The Br. Pharm., in conformity with the recommendation of Mr. H. B. Brady 


* Mr. Dwight makes these moulds in the following manner. Into a pasteboard box. about six 
inches long and two wide, pour liquid plaster about the consistency of thick cream until half full. 
Having prepared six well-moulded suppositories of wax, immerse them in the soft plaster half 
their diameters, with their large end close to the edge of the box, in a row, and at a uniform dis- 
tance. When the plaster has set, gently remove the wax, and with a knife smooth off the surface 
and trim the edges of each mould sharp, and between each depression made by the wax suppository 
dig.a small cavity about the size and shape of a small pen cut through the centre. When the face 
has become hard, grease it with linseed oil or lard, replace the wax suppositories, and raise the 
edges of the box by wrapping heavy paper around, which will extend about another inch above 
the surface of the face; pour a portion of the plaster, equal to the first, gently over the greased 
surface until it is about one inch deep. When hard, separate the parts carefully, trim the edges, 
and boil for an hour in linseed oil, which will prevent the adhesion of the substance to be moulded. 
To be substantial, the plaster must be mixed thin and well stirred. 


PART I. | Suppositoria. 1387 


(P. J. Tr., 1866, p. 544, and 1868, p. 321, and 1871, pp. 193, 488, 563),* adopts 
the weight of fifteen grains. Experience has shown this to be the most useful size, 
and the U.S. P. of 1880 has also adopted it. The officinal directions of the U.S. 
Pharmacopeeia are as follows. ‘“ Mix the medicinal portion (previously brought toa 
proper consistence, if necessary) with a small quantity of Oil of Theobroma, b 
rubbing them together, and add the mixture to the remainder of the Oil of Theo- 
broma, previously melted and cooled to the temperature of 35° C. (95° F.). Then 
mix thoroughly, without applying more heat, and immediately pour the mixture 
into suitable moulds. The moulds must be kept cold by being placed on ice, or by 
immersion on ice-cold water; and the inner surface of the moulds should be care- 
fully freed from adhering moisture, before the melted mass is poured in. In the 
absence of suitable moulds, Suppositories may be formed by allowing the mixture, 
prepared as above, to cool, care being taken to keep the ingredients well mixed, and 
dividing into parts of a definite weight each, which may be made into a conical or 
other convenient form for a suppository. Unless otherwise specified, Suppositories 
shall be made to weigh about fifteen grains, or one gramme.” U.S. The Pharma- 
copeeia of 1880 gives no detailed formule: for suppositories. Opium, or some one of 
its preparations, is very advantageously administered in the form of a suppository, in 
cases of irritation of the rectum, urinary passages, or genital apparatus. The other 
narcotics may be used in the same way; and indeed almost any other medicine, in 
reference to its effects on the system, provided the quantity be not too large, and 
the local effects not too pronounced. Tannic acid or other astringent substances may 
also be very appropriately employed in this way in cases of prolapsus, or other af: 
fection depending on relaxation of the rectum or anus. The dose may in general 
be one and a half times that of the medicine given by the mouth.t} 

The inventive genius of pharmacists has been industriously applied to the cons 
struction of suppository moulds, and there are now many varieties; the principle is 
much the same in all, however, but for convenience they may be classed as follows. 
i. Individual moulds; these were among the first to be used. Half a dozen conical, 
hard metal moulds are retained in an upright position in a tray containing ice water, 
or made of paper, tin foil, etc. (See A. J. P., 1861, p. 5; 1863, p. 228; 1867, p. 
121; 1868, p. 52; 1870, pp. 296, 392.) 2. Moulds which consist of two solid 
pieces of metal, hinged or temporarily joined, so that when the suppository is thor- 
oughly cooled the parts may be separated and the suppository dropped out. (See 
A. J. P., 1871, pp. 488, 563 ; 1874, pp. 192, 246; 1875, pp. 98, 202; 1877, p. 
569; 1879, pp. 184, 277.) 3. Moulds designed to be used through compression, 
more or less powerful. (V. &., June, 1879, Jan. and March, 1880.) 


* The papers of Mr. Brady upon the subject of suppositories may be consulted with advantage ; 
also a series of articles by several other authors in A. J. P., 1871. 

+ Medicated Pessaries, which have been brought into notice of late years, chiefly through the 
recommendation of Sir J. Y. Simpson, of Edinburgh, so closely resemble suppositories, so far as 
pharmacy is concerned, as to justify an allusion to them in this place. All that has been said of 
the materials out of which suppositories are made, and the mode of preparing them, is equally 
applicable to medicated pessaries. The latter, however, are considerably larger, generally weigh- 
ing one or two drachms, They differ also from suppositories in the purposes to which they are 
applied; being used for local effect, in allaying pain, checking discharge, acting as alterative to 
contiguous parts, etc. For important pharmaceutical details, see an article in A. J. P., 1868, p- 223. 

Urethral and Vaginal Suppositories. Medicated Bougies. These articles, which are exceedingly 
useful for the purpose of exerting a local action upon the urethra or neck of the bladder in cases 
of inflammation, pain, or spasm, may be made in the same manner as ordinary suppositories, ex- 
cept in regard to size. The vaginal suppository should be about two to two and a half inches long, 
and three-quarters of an inch in diameter at the base. The urethral suppository should be cylin- 
drical, with a conical point, and about one-fourth of an inch in diameter; their length should vary 
according to circumstances. They should never contain wax or other substance which does not 
melt readily and certainly at the temperature of the body, and which might, by a possible mishap, 
become the nucleus of a calculus. When it is desired to reach any considerable length of the 
urethra the requisite toughness may be obtained, as suggested by Mr. Jos. L. Lemberger (A.J. P,, 
1872, p. 166), by using a mould like an old-fashioned candle-mould, with a candle-wick running 
through and projecting some distance from it. When a suppository so made is used, of course the 
free end of the wick should be secured with sticking-plaster or a drop of collodion externally, and 
after the requisite period of contact the whole be pulled out. These are now largely made from 
gelatin, water, and a little glycerin. (See C. L. Mitchell’s paper, A, J. P., 1878, p. 108.) 
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SUPPOSITORIA ACIDI TANNICI. Br. Tannic Acid Suppositories. 


(SUP-PO$-I-TO'RI-A AG/I-DI TAN/NI-CL.) 

Suppositoires de Tannin, Fr.; Tannin-Stuhlzipfchen, (Be 

«ake of Tannic Acid thirty-six grains; Benzoated Lard forty-four grains ; 
White Wax ten grains; Oil of Theobroma ninety grains. Melt the Wax and Oil 
of Theobroma with a gentle heat, then add the Tannic Acid and Benzoated Lard 
previously rubbed together in a mortar, and mix all the ingredients thoroughly. 
Pour the mixture while it is fluid into suitable moulds of the capacity of fifteen 
grains ; or the fluid mixture may be allowed to cool, and then be divided into twelve 
equal parts, each of which shall be made into a conical or other convenient form for 
a suppository.” Br. 

As it is hardly conceivable that a rectal dose of less than five grains should be 
wanted for the adult, the U.S. preparation of 1870 was of the better strength 
(i.e., 5 grains). The benzoated lard has been added by the British authorities with 
a view of preventing rancidity, but seems to be unnecessary. The remedy is espe- 
cially applicable to cases of piles and prolapsus of the rectum from relaxation. 


SUPPOSITORIA HYDRARGYRI. Br. Mercurial Suppositories. 
(SUP-POS-I-TO/RI-A HY-DRAR/GY-RI,) 

Suppositoires mercuriels, F’r.; Mercurial-Stuhlzapfehen, G@. 

The British Pharmacopoeia takes of Ointment of Mercury sixty grains ; Benzo- 
ated Lard and White Wax, of each, twenty grains; and Oil of Theobroma eighty 
grains ; and, having directed the Benzoated Lard, Wax, and Oil of Theobroma, pre- 
viously melted with a gentle heat, to be thoroughly mixed with the Ointment of Mer- 
cury, without the further application of heat, completes the process precisely in the 
manner directed for the Tannic Acid Suppositories. 

The quantity of the mercurial contained in each suppository is five grains (0°33 
Gm.). This is nota common method of employing mercury for affecting the sys- 
tem, but might be advantageously resorted to in cases of great irritability of 
stomach, and where objection exists to the use of the ointment by friction to the 
skin. When this object is aimed at, the suppository might be repeated twice or 
three times in 24 hours. 


SUPPOSITORIA MORPHIZ. Br. Morphia Suppositories. 
(SUP-PO$-I-TO'RI-A MOR!PHI-2.) 

Suppositoires morphinés, Fr.; Morphin-Stuhlzipfehen, G. 

The British Pharmacopeeia takes of Hydrochlorate of Morphia siz grains ; Ben- 
zoated Lard sixty-four grains; White Wax twenty grains; and Oil of Theobroma 
ninety grains ; and, having melted the Wax and Oil with a gentle heat, added the 
Hydrochlorate of Morphia and Benzoated Lard previously rubbed together in a 
mortar, and mixed all the ingredients thoroughly, completes the process in the same 
manner as that for the Tannic Acid Suppositories. 

This is an excellent remedy in strangury, tenesmus, and other cases of irritation 
in the lower bowels and urinary passages. It may also be used to control vomiting, 
and to produce the general effects of opium on the system. Hach suppository con- 
tains half a grain of a salt of morphine (0-03 Gm.), which is about the quantity re- 
quired to produce the full effects of morphine on the system in the adult. 


SUPPOSITORIA PLUMBI COMPOSITA. Br. Compound Lead 


Suppositories. 
(SUP-PO$-I-TO/RI-A PLUM/BI COM-POs’I-TA.) 

Suppositoires de Plomb opiacés, Fr.; Stuhlzipfchen von Opium und Bleizucker, G. 

The British Pharmacopoeia takes of Acetate of Lead thirty-six grains ; Opium, 
in powder, twelve grains ; Benzoated Lard forty-two grains ; White Wax ten grains; 
and Oil of Theobroma eighty grains ; and, having melted the Wax and Oil with a 
gentle heat, added the other ingredients previously rubbed together in a mortar, and 
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mixed the whole thoroughly, completes the process in the same manner as that for 
the Tannic Acid Suppositories. 

Kach suppository contains three grains (0-20 Gm.) of the acetate of lead and 
one grain (0-065 Gm.) of opium. An excellent remedy in some cases of diarrhoea, 
dysenteric irritation of the rectum, piles, and hemorrhage. 


SYRUPI. Syrups. 
(SY-RU’PI,) 

Sirops, Fr.; Syrupe, @. 

Syrups are concentrated solutions of sugar in watery fluids, either with or without 
medicinal impregnation. When the solution is made with pure water, it is named 
syrup or simple syrup ; when made with water charged with one or more medicinal 
agents, it is called in general terms a medicated syrup, and receives its particular des- 
ignation from the substance or substances added. 

Medicated syrups are usually prepared by incorporating sugar with vegetable 
infusions, vinegars, decoctions, expressed juices, fermented liquors, or simple aqueous 
solutions. When the active matter of the vegetable is not readily soluble in water, 
is associated with soluble matter which it is desirable to avoid, or is volatilized or 
decomposed by a heat of 100° C. (212° F.), it is sometimes extracted by diluted 
alcohol, the spirituous ingredient of which is subsequently driven off. Medicated 
syrups are also occasionally prepared by adding a tincture to simple syrup, and 
evaporating the alcohol. Another and better mode of effecting the same object, 
when aromatic or other volatile substances are concerned, is to mix the tincture with 
sugar in coarse powder, expose the mixture to a very gentle heat or in the sun till 
the alcohol has evaporated, and then prepare the syrup from the impregnated sugar 
by dissolving it in the requisite proportion of water. Since the introduction into 
use of the process of percolation, or filtration by displacement, it has been applied 
very advantageously to the preparation of various syrups, especially those made from 
vegetables of which the active principle is injured or dissipated by decoction. But, 
unless the operator be at once skilful and careful, there will be danger of imperfectly 
extracting the active matters, and thus making a feeble preparation. One impor- 
tant practical rule is, when the liquid obtained by percolation requires concentra- 
tion, to set aside the first portions of filtered liquor, which are usually strongly 
impregnated, and to subject only the subsequent weaker portions to evaporation. 
For the mode of properly conducting this process the reader is referred to page 574. 

The quality and quantity of the sugar employed are points of importance. Re- 
fined sugar should always be used, as it saves the necessity of clarification, and 
makes a clearer and better flavored syrup than the impure kinds. The U.S. Phar- 
macopeia simply directs sugar, but explains that it is the purified or refined sugar 
which is indicated by that term. In relation to the quantity of sugar, if in too 
small proportion, fermentation is apt to occur; if too abundant, crystallization. 
The proper proportion is about two parts to one of the liquid. A somewhat smaller 
quantity will answer, where an acid, such as lemon-juice or vinegar, is used. 

As it is desirable, in many instances, that the active matters should be in as con- 
centrated a state as possible in the syrup, it is often necessary to evaporate a large 
proportion of the watery fluid in which they are dissolved. This may be done either 
before the addition of the sugar or afterwards. In either case care is requisite 
not to apply a heat too great or too long continued, lest the active principles should 
be injured. When these are very volatile or easily decomposed by heat, it is expe- 
dient to dispense with concentration altogether. Some substances which are vola- 
tilized or decomposed at the temperature of boiling water remain fixed and unaltered 
at that which is necessary for the evaporation of alcohol. These, as before observed, 
may be dissolved in diluted alcohol, and the concentration effected by evaporating 
the spirituous part of the solvent. Independently of the injury which the medici- 
nal ingredient of the syrup may sustain, the syrup itself is apt to become brown 
by a long-continued application of heat, even when the degree is not excessive. It 
is recommended, therefore, that syrups which admit of concentration should be 
boiled briskly over a lively fire, so as to accomplish the object as quickly as possi- 


1390 Syrupt. PAR’ I. 


ble. It is important to be able to ascertain positively when syrups have attained the 
due consistence. An operator skilled in their preparation can judge with sufficient 
accuracy by various familiar signs; such as the slowness with which the parts of a 
drop of syrup coalesce, when previously separated by the edge of a blunt instru- 
ment; and the receding of the last portion of each drop, when the syrup, after being 
cooled, is poured out drop by drop. A pellicle forming upon the surface of the 
syrup when it cools, indicates that it has been boiled too much. But these signs 
are not to be relied on, except by those who have acquired much experience. The 
proper point of concentration is best ascertained by the use of that variety of 
Baumé’s hydrometer called a saccharometer jan instrument useful to those making 
syrups upon the large scale. This should stand at 30° in boiling syrup (302° 
in hot weather), ‘and at 35° in the syrup when it is cool. Another very accurate, 
though less ready, method, is to ascertain the sp. gr. by weighing a portion of the 
liquid. Syrup when boiling should have a sp. gr. of about 1-261; when cold, of 
about 1:310. Thomson and Duncan are mistaken in giving the proper sp. gr. of 
cold syrup as 1:385. We found that of a specimen of simple syrup, made with 
two pounds and a half of sugar to a pint of water, as directed in former editions 
of the U. S. Pharmacopeeia, to be 1°326 at 68° I". ; this strength is rather too great 
for practical convenience in cold weather. In the syrup now officinal it is only 1-310 
at 15° C. (59° F.), which is an improvement. A third method of ascertaining the 
proper point of concentration is by the thermometer, which, in boiling syrup of 
the proper consistence, stands at 105° C. (221° F.). This indication is founded on 
the fact that the boiling point of syrup rises with the increase of its density. 

When carefully prepared with the best double refined sugar, syrups usually require 
no other clarification than to remove any scum which may rise to their surface upon 
standing, and to pour them off from any dregs which may subside. But, as the 
sugar employed is seldom free from impurities, it may be best, as a general rule, to 
remove the scum as it rises during the heating process, and to strain the syrup while 
hot through muslin or flannel. Should syrups at any time want the due degree of 
transparency, they may be filtered through paper if a hot-water funnel is used, or, 
when likely to be injured by the treatment, may be clarified by means of the white 
of egg or animal charcoal, as mentioned under the head of Syrupus. But the active 
vegetable principles are so apt to be absorbed by the charcoal along with impurities, 
that this agent should be used with caution. 

The medicated syrups are liable to undergo various alterations, according to their 
nature and mode of preparation. The acid syrups, when too much boiled, often let 
fall a copious white deposit, which is a saccharine matter analogous to the sugar of 
grapes, produced by the reaction of the acid upon the sugar. Even at ordinary tem- 
peratures, acids slowly convert common sugar into grape sugar, which, being less 
soluble than the former, is gradually deposited in the form of crystalline grains. 
Syrups containing too little sugar are subject to the vinous fermentation, in con- 
sequence of the presence of matters which act as a ferment. Those which con- 
tain too much, deposit a portion in the crystalline state ; and the crystals, attracting 
the sugar remaining in solution, gradually weaken the syrup, and render it liable to 
the same change as when originally made with too little sugar. The want of due pro- 
portion of saccharine matter frequently also gives rise to mouldiness, when air has 
access to the syrup. It is said that syrups enclosed while they are still hot in bottles 
which are not full are apt to ferment, because the watery vapor, rising to the sur- 
face and there condensing, diminishes the proportion of sugar, so as to produce a 
commencement of chemical action, which gradually extends through the whole 
mass; but, if the bottles are filled, or are well shaken, this result is obviated; and 
the syrups will generally keep better when thus treated. When syrups undergo 
the vinous fermentation, they become covered at the surface with froth, produced 
by the disengagement of carbonic acid, and acquire a vinous odor from the presence 
of alcohol; while their consistence is diminished by the loss of a portion of the 
sugar, which has been converted into that liquid. When the quantity of alcohol 
has increased to a certain point, the fermentation ceases, or goes on more slowly, 
pwing to the preservative influence of that principle; and, as the active ingredient 
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of the syrup has frequently undergone no material change, the preparation may 
often be recovered by boiling so as to drive off the alcohol and carbonic acid, ana 
concentrate the liquid sufficiently. A syrup thus revived is less liable afterwards 
to undergo change, because the principles which acted as ferments have been dimin- 
ished or consumed. It is obvious that syrups which depend for their virtues upon 
a volatile ingredient, or one readily changeable by heat, cannot be restored to their 
original condition. A very convenient method of preparing syrups has come into 
use recently, called the “cold process.” For some syrups it is to be preferred 
to the usual method of heating, and all syrups which contain a volatile principle, 
or one likely to be injured by heat, are preferably made by percolation. Mr. L. 
Orynski, Druggists’ Circular, March, 1871, first drew attention to the subject, and 
R. Hunstock, in A. J. P., Sept. 1875, and Sept. 1878, gave the results of his ex- 
perience with the process. He takes a percolator and introduces lightly into the lower 
orifice a small piece of sponge, the sugar (granulated) is then poured in, and upon 
this the water, the apparatus being arranged as is usual in the process of percola- 
tion. The percolator may be covered loosely, and the operation will proceed with- 
out further attention, the syrup coming through drop by drop. If it should be 
necessary to use crushed sugar, the percolator must be corked at the lower orifice, 
the sugar and water introduced and allowed to macerate until the former has dis- 
solved down to half tts bulk, when the cork may be removed and the liquid be allowed 
to drop. If, after the liquid has all passed, there remains a quantity of undissolved 
sugar in the percolator, enough may be poured back to dissolve it, afterwards add- 
ing sufficient water to bring the whole up to the required measure. 

To be successful in using the process, care in several particulars must be exercised. 
1. The percolator used should be cylindrical or semi-cylindrical, and cone-shaped as 
it nears the lower orifice. 2. The sugar must be coarse, else it forms into a com- 
pact mass, which the liquid cannot permeate: 3. The sponge must be introduced 
with care. If pressed too tightly in, it will effectually stop the process; if too 
loosely, the liquid will pass too rapidly and will, in consequence, be weak and turbid 
(not properly filtered). Sce also a practical paper on this subject in A. J. P., Jan. 
1881, by G. H. Chas. Klie. 

At best syrups are apt to change, and various measures have been proposed for 
their preservation; but the best plan is to make small quantities of syrups at a 
time, and to keep them, unless when wanted for immediate use, in bottles quite full 
and well stopped, which should be put in the cellar or other cool place. 

The following Syrups have been admitted to the U. 8. Pharmacopeeia of 1880. 
Syrupus Acidi Hydriodici, Syrupus Althxex, Syrupus Caletii Lactophosphatis, 
Syrupus Calcis, Syrupus Ferri Bromidi, Syrupus Ferri Quinine et Strychnine 
Phosphatum, Syrupus Hypophosphitum, Syrupus Hypophosphitum cum Ferro, 
Syrupus Picis Liquide, Syrupus Rubi Idi, Syrupus Senne. 


SYRUPUS. U.S., Br. Syrup. 
(SY-RU’PUS.) 

Syrupus Simplex, Br., also P.@.; Simple Syrup; Syrupus Sacchari, s. Albus; Sirop de Sucre, 
Sirop simple, Fr.; Weisser Syrup, @. me. 

“Sugar, in coarse powder, sixty-five parts [or eighty ounces av.]; Distilled Water, 
a sufficient quantity, To make one hundred parts [or ninety fluidounces]. Dissolve 
the Sugar, with the aid of heat, in thirty-five parts [or forty fluidounces] of Distilled 
Water, raise the temperature to the boiling point, and strain the solution while hot. 
Then incorporate with the solution enough Distilled Water, added through the 
strainer, to make the Syrup weigh one hundred parts [or measure five pints and ten 
fluidounces]. Syrup thus prepared has the sp. gr. 1:°310.”" US. 

“ Take of Refined Sugar five pounds [avoirdupois]; Distilled Water two pints 
[Imperial measure]. Dissolve the Sugar in the Water with the aid of heat; and 
add, after cooling, as much Distilled Water as may be necessary to make the weight 
of the product seven pounds and ahalf [avoird.]. The sp. gr. should be 1:330.” Br. 

This syrup, when properly prepared, is inodorous, of a sweet taste without pecu- 
liar flavor, thick, viscid, nearly colorless, and perfectly transparent. If somewhat 
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turbid, as it is apt to be when made with sugar not well refined, it may be clarified 
by beating the white of an egg to a froth with three or four ounces of water, mixing ~ 
this with the syrup, boiling the mixture for a short time that the albumen may 
coagulate, and taking off the scum which rises to the surface, or separating it by 
filtration through paper or flannel. Two gallons of the syrup may be thus clarified. 
Any color and peculiar flavor which it may possess may be removed by treating it, 
at the same time, with a small proportion (about 5 per cent.) of animal charcoal. 

The white of egg is beaten to a froth in order that, when it coagulates, it may be 
rendered by the air which it contains specifically lighter than the syrup, and thus rise 
to the surface. If not thus treated; it floats, when coagulated, in the syrup, or sinks 
to the bottom. Now it is obvious that, if the syrup and albumen be heated together, 
the latter must be deprived of a portion of the air which it contains before the point 
of coagulation is attained, and thus become less disposed to rise to the surface. 
Guibourt, therefore, recommends that it should not be added till the syrup is boiling 
hot, and should then be poured in from a height, in order to increase the quantity 
of air entangled in it. M. Magnes-Lahens has found paper pulp to be of the greatest 
service in the clarification of syrup. He uses a white unsized paper of good quality, 
reducing it to a paste by agitation in a bottle with a portion of the menstruum to be 
used, and heating it with the syrup during the whole process of solution, and finally 
filtering through a “ swan’s down paper” filter. (P. J. 7r., April, 1872, p. 825.) 

From the observations of M. Maumené, it appears that a solution of pure cane 
sugar, when long kept, undergoes a molecular change analogous to that produced by 
the reaction of weak acids; the saccharine liquid becoming brown when boiled with 
potassa. But, as this phenomenon is exhibited alike by uncrystallizable sugar and by 
glucose, the experiment does not determine which of those forms of saccharine matter 
has been produced. ( Comptes-Rendus, xxxix. 914.) Prof. Procter observed a similar 
change in simple syrup which had been kept in his cabinet for six years. (A. J. P., 
xxvii. 430.) M. Schaeufféle, having noticed, on one occasion, in the preparation of 
simple syrup, that the foam exhibited a singular blue color, while a part of the cane 
sugar was rapidly transformed into the uncrystallizable variety, made investigations 
as to the cause, and was led to the conclusion that it was the presence of indigo in 
the loaves of sugar, introduced with the view of giving brilliancy and whiteness ; 
but this conclusion was probably erroneous, as it is well known that ultramarine, and 
not indigo, is used for this purpose. The presence of a blue coloring matter in 
sugar has frequently been noticed in this country, and syrup made from such sugar 
is not colorless, and in a short time deposits a dark-colored sediment. 

Syrup is very useful in the formation of pills and mixtures, and in various other 
pharmaceutical operations in which sugar in solution is required. 

The U.S. syrup is slightly weaker than that formerly officinal; it has the sp. gr. 
1:310, which is as near as may be the true standard for our climate. That of the Br. 
syrup is 1:330, probably adapted to the climate of Great Britain, which is not so 
cold in winter as ours, at least in the Northern and Middle States. 

Pharm. Uses. In preparing Pilulze Aloes et Myrrhe, U.S.; Pilula Cambogiz 
Composita, Br.; Pilule Galbani Comp., U. S.; Pilulee Scillee Comp., U.S. 

Off. Prep. Confectio Opii, Br.; Confectio Scammonii, Br.; Mistura Creasoti, Br.; 
Mistura Crete, Br.; Pilula Cambogize Composita, Br.; Massa Ferri Carbonatis, 
U.S.; Pilulee Ferri Composite, U. S.; Syrupus Acacie, U. S.; Syrupus Acidi 
Citrici, U. S.; Syrupus Acidi Hydriodici, 7% S.; Syrupus Aurantii, Br.; Syrupus 
Chloral, Br.; Syrupus Ipecacuanhe, U.S; Syrupus Kramerie, U. S.; Syrupus 
Lactuearii, U. S.; Syrupus Rose, U. S.; Syrupus Rhei Aromaticus, J. S.; Syrupus 
Rubi, U. S.; Syrupus Zingiberis, Br. 


SYRUPUS ACACLAE. U.S. Syrup of Gum Arabie. 
. (SY-RU/PUS A-CA/CI-&.) 
Syrupus Gummosus, P.G.; Sirop de Gomme, Fr.; Gummisyrup, @. 
““Mucilage of Acacia, twenty-five parts [or four and a half fluidounces]; Syrup, 
seventy-five parts [or twelve fluidounces], To make one hundred parts [or about one 
pint]. Mix them. This Syrup should be freshly made, when required for use.” U.S. 
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We do not think that the direction to make this syrup from mucilage and 
syrup is an improvement; the proportion of gum was not too great in the former 
process, and there is less in that of 1880. The greatest objection is, however, in 
the fact that mucilage of acacia will sometimes not keep a day in hot weather, and 
its introduction into syrup without heating will surely induce fermentation, which, 
when once started, increases with great rapidity in this syrup. We append in the 
foot-note the process of the U.S. P. 1870, as it is to be preferred.* This syrup is 
useful in the preparation of mixtures, pills, and troches, and is a good demulcent; 
but unfortunately the proportion of the gum to the sugar is too small to meet all the 
indications calling for the conjoint use of these two substances. 'T'o obviate fermenta- 
tion, Mr. C. B. Mann commends the use of one fluidounce of glycerin and seven 
fluidounces of water as the solvent. 


SYRUPUS ACIDI CITRICI. U.S. Syrup of Citrie Acid. 
(SY-RU-PUS AQ’I-DI CIT’RI-CI.) 

Sirop d’Acide citrique, Fr.; Citronensauresyrup, G. 

“ Citric Acid, eight parts [or one hundred and fifty grains]; Water, eight parts 
for three fluidrachms]; Spirit of Lemon, four parts [or one hundred minims] ; 
Syrup, nine hundred and eighty parts [or two pints], To make one thousand parts 
[or about two pints]. Mix the Spirit of Lemon with the Syrup contained in a 
bottle; then add, gradually, the Citric Acid dissolved in the Water, shaking the 
bottle after each addition until the whole is thoroughly mixed.” U.S. 

This is more uniform in its character, keeps better, and is more readily prepared 
than lemon syrup, but does not equal it in flavor, if the latter is well made. If 
long kept it is apt to acquire a musty taste, and to deposit grape sugar copiously, 
in consequence of the action of the acid on the cane sugar. It is much employed 
as an agreeable and refrigerant addition to drinks, especially carbonic acid water. 
Tartaric acid, on account of its greater cheapness, has not unfrequently been sub- 
stituted for the citric; but the syrup made with it does not keep so well, and, 
moreover, is more apt to irritate the stomach. 


Off. Prep. Liquor Magnesii Citratis, 7. S. 
SYRUPUS ACIDI HYDRIODICI. U.S. Syrup of Hydriodic Acid. 


(SY-RU'PUS AG/I-DI HY-DRI-0D’T-CI.) 


“A syrupy liquid containing 1 per cent. of absolute hydriodic acid [HI ; 127°6].” 
U.S 


‘«Todine, ten parts [or ninety-five grains]; Alcohol, eighty parts [or two fluid- 
ounces]; Syrup, one hundred and fifty parts [or two and a half fluidounces] ; Sugar, 
five hundred parts [or eleven ounces av.]; Spirit of Orange, jive parts [or one 
fluidrachm]; Distilled Water, a sufficient quantity, To make one thousand parts 
for one pint]. Dissolve the Iodine in the Alcohol, with a very gentle heat, in 
a loosely stoppered flask, avoiding loss of Iodine from vaporization. Add the solution 
to the Syrup previously mixed with one hundred and fifty parts [or three fluid- 
ounces] of Distilled Water, and pass through the mixture a current of hydrosul- 
phurie acid gas, until it acquires a pure yellowish color, and ceases to turn brown 
on shaking. Filter the liquid through white filtering paper, returning the first por- 
tions until it runs clear; wash the filter with a little Distilled Water, and evapo- 
rate the filtrate and washings, in a tared porcelain capsule, on a water-bath, at a 
temperature not exceeding 55° C. (131° F.), constantly stirring, until all odor of 
hydrosulphuric acid has disappeared. Then set the capsule aside, well covered, and 
allow the contents to cool. When cold, add the Spirit of Orange, the Sugar, and 
enough Distilled Water to make the whole weigh one thousand parts [or measure 

* Syrupus Acaciz, U. S.1870. “Take of Gum Arabic, in pieces, two troyounces ; Sugar [refined], 
in coarse powder, fourteen troyounces ; Water eight fluidounces. Dissolve the Gum Arabic in the 
Water, without heat; then, having added the Sugar, dissolve it with a gentle heat, and strain.” U.S. 
1870. The gum should be carefully selected; and, if its solution contain impurities, it should be 
strained before the addition of the sugar. On the whole, taking into consideration the great lia- 
bility to the use of materials not quite pure, it might be advisable, in all cases, to heat momentarily 
to the boiling point, skim off what may rise to the surface, and then strain. 
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one pint]. When the Sugar has been dissolved, by stirring, strain the Syrup through 
a pellet of cotton placed in the neck of the funnel, which is to be kept covered, and 
transfer the filtered Syrup to small vials, which should be completely filled, securely 
corked, and kept in a cool and dark place.” U.S. | 

This is a new officinal syrup ; its introduction grows out of the fact that an aque- 
ous solution of hydriodic acid is unstable, the iodine being in time always liberated, 
thus rendering it irritant and unfit for internal administration. (See Hydriodic Acid, 
in Part II.) It has been proved that syrup protects the acid efficiently, and the above 
process has been devised with the view of furnishing a preparation which will remain, 
if carefully preserved, for a long time unchanged. By dissolving the iodine in the 
alcohol, and adding the solution to the syrup, the greater part is precipitated as a 
fine powder, and diffused through the liquid, whilst the formation of large particles 
of iodine coated with sulphur, which are very apt. to form in the ordinary processes 
for making hydriodic acid, is avoided. Care should be taken to drive off all of the sul- 
phuretted hydrogen, at a temperature not exceeding that indicated in the process. 

Properties. Syrup of hydriodic acid is officinally described as “a transparent, 
colorless or not more than pale straw-colored liquid, odorless, having a sweet and 
acidulous taste, and an acid reaction. It contains about 1 per cent. of absolute 
hydriodic acid, and has the sp. gr. 1:°300. If disulphide of carbon be poured into 
a small portion of the Syrup, a little chlorine water then added, and the whole agi- 
tated, the disulphide will separate with a violet color. Gelatinized starch added to 
the Syrup should not impart to it more than a faint bluish tint (abs. of more than 
traces of free iodine). Test-solution of chloride of barium, added to a portion of the 
Syrup, should produce no precipitate (abs. of sulphuric acid). ‘Test-solution of 
nitrate of silver produces a precipitate which is nearly insoluble in water of ammonia 
(abs. of hydrochloric acid). “31:9 Gm. of Syrup of Hydriodic Acid should re- 
quire for complete precipitation 25 C.c. of the volumetric solution of nitrate of 
silver.” U.S. 

For the medical- properties of this syrup, see Hydriodic Acid, Part II. The dose 
of the syrup is twenty to forty minims (1°25 to 2°5 C.c.), well diluted. 


SYRUPUS ALLII. U.S. Syrup of Garlic. 
(SY-RU'PUS AL/LI-1.) 

Sirop d’Ail, Fr.; Knoblauchsyrup, G. 

‘Fresh Garlic, sliced and bruised, fifteen parts [or seven ounces av.]; Sugar, in 
coarse powder, sixty parts [or twenty-eight ounces av.]; Diluted Acetic Acid, forty 
parts [or eighteen fluidounces], To make one hundred parts [or about two pints]. 
Macerate the Garlic with twenty-five parts [or eleven fluidounces] of the Diluted 
Acetic Acid, in a glass vessel, for four days, and express the liquid. Then mix 
the residue with the remainder of the Acid, and again express, until enough addi- 
tional liquid has been obtained to make the whole, when filtered, weigh forty parts 
[or measure eighteen fluidounces]. Lastly, pour the filtered liquid upon the Sugar 
contained in a suitable bottle, and agitate until it is dissolved. Keep the Syrup in 
well-stopped, filled bottles, in a cool place.” UW. S. 

This preparation is made upon correct principles; as vinegar is a better solvent 
of the active matter of garlic than water. The syrup is given in chronic catarrhal 
affections of the lungs, and is particularly beneficial in infantile cases, by the stim- 
ulus which it affords to the nervous system. A teaspoonful (3°75 O.c.) may be 
given for a dose to a child a year old. | 


SYRUPUS ALTHAZ. U.S. Syrup of Althza. 
(S¥-RU’PUS AL-THA! H—Al-the!s.) 

“ Altheea, cut in small pieces, four parts [or one ounce ay.] ; Sugar, in coarse pow- 
der, sixty parts [or fifteen ounces ay.]; Water, a sufficient quantity, To make one 
hundred parts [or about one pint]. Having washed the Althaea with cold Water, 
pour upon it sxxty parts [or fourteen fluidounces] of cold Water, and macerate for 
one hour, stirring frequently ; then drain through flannel, without expressing. To 
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Jorty parts [or nine fluidounces] of the drained liquid add the Sugar, and dissolve 
it by agitation, without heat. This Syrup should be freshly made, when required 
for use.” U.S. 

This is a new officinal syrup, identical with that of the German Pharmacopoeia. 
It is an agreeable demulcent, but not superior to syrup of acacia, which it equals in 
its tendency to ferment. Dose, a fluidrachm to half a fluidounce. 


SYRUPUS AMYGDALA. U.S. Syrup of Almond. Syrup of 
Orgeat. 
(SY-RU/PUS A-MY@'DA-LZ). 

Syrupus Emulsivus; Sirop d@’Orgeat (d’Amandes, émulsif ), Fr.; Mandelsyrup, @. 

“Sweet Almond, ¢en parts [or five ounces av.]; Bitter Almond, three parts [or 
one and a half ounces av.]; Sugar, in coarse powder, fi/ty parts [or twenty-five ounces 
av.]; Orange Flower Water, five parts [or two and a half fluidounces|]; Water, @ 
sufficient quantity, To make one hundred parts [or two pints]. Having blanched 
the Almonds, rub them in a mortar to a very fine paste, adding, during the trit- 
uration, ¢hree parts [or one and a half fluidounces] of Water and ¢en parts [or five 
ounces av.] of Sugar. Mix the paste thoroughly with the Orange Flower Water 
and thirty parts [or fifteen fluidounces] of Water, strain with strong expression, and 
add enough Water to the dregs, to obtain, after renewed expression, stxty parts [or 
twenty-five fluidounces] of strained liquid. To this add the remainder of the 
Sugar, dissolve it by agitation without heat, and strain through muslin. Keep the 
Syrup in well-stopped, filled bottles, in a cool place.” U. S.* 

This process corresponds closely with that of the French Codex. Orange-flower 
water, which is an ingredient of the French preparation, was wanting in the U.S. P. 
1870 syrup. This is an elegant syrup, much employed in Hurope and in this 
country. It is demulcent, nutritive, and, in consequence of the hydrocyanic acid 
of the bitter almonds, very slightly sedative. It is said to impair greatly the odor of 
musk and asafetida, when mixed with them. It may be added to cough mixtures, 
or used as an agreeable vehicle for administering stronger remedies. 


SYRUPUS AURANTII. U.S. Br. Syrup of Orange. 
(SY-RU'PUS AU-RAN/TI-I—aw-ran'she-i.) 

Sirop d’Ecorces d’Oranges, Fr.; Orangenschalensyrup, G. E : 

“Sweet Orange Peel, recently separated from the fresh fruit, deprived of the 
inner, white layer, and cut into small pieces, five parts [or two and a half ounces 
av.]; Alcohol, five parts [or three fluidounces] ; Precipitated Phosphate of Calcium, 
one part [or half an ounce av.]; Sugar, sixty parts [or twenty-eight ounces av. ] ; 
Water, a sufficient quantity, To make one hundred parts [or about two pints]. Macer- 
ate the Orange Peel with the Alcohol for seven days ; then express the liquid. Rub 
this with the Precipitated Phosphate of Calcium and thirty parts [or thirteen fluid- 
ounces] of Water, gradually added; filter the mixture, and pass enough Water through 
the filter to make the filtrate weigh forty parts [or measure seventeen fluidounces ]. 
Lastly, add the Sugar, dissolve it by agitation, without heat, and strain.” U. S. 

“Take of Tincture of Orange Peel one fluidounce ; Syrup seven flucdounces. 
Mix.” Br. 

The present U. S. formula is an improvement over that of 1870, in which evap- 
oration was resorted to, to deprive the tincture of orange peel of alcohol, for, although 
the temperature was limited to 120° F., even this was sufficient to affect the flavor 
of the concentrated tincture. By employing maceration and expression with a smaller 
quantity of alcohol, the use of heat is avoided. ‘The proportion of alcohol directed 
to extract the oil from the orange peel is necessarily small ; indeed, it is almost entirely 

* Orgeat Powder. Dr. Enders, on account of the tendency of syrup of almond to spoil, pre- 
pares a powder by making an emulsion of twenty parts of sweet almonds with sufficient water, 
mixing it with seventy-two parts of sugar, rapidly evaporating with the steam bath and pulveriz- 
ing the residue, and keeping in well-corked bottles. To make one hundred parts of the syrup, 


sixty-eight parts of the powder are dissolved with heat in twenty-four parts of water, and five 
parts Fie cab. ovies ate and three parts of bitter almond water added, (A.J. P., 1874, p. 362.) 
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absorbed by the orange peel, which should be grated. The substitution of precipi- 
tated phosphate of calcium for carbonate of magnesium is a change, but not an 
improvement, for the use of this substance under the impression that it is an unob- 
jectionable substitute for the magnesium salt, on account of its insolubility, has been 
abandoned. The British preparation, which is a mere mixture of the tincture with 
syrup, is in all respects inferior. The use of carbonate of magnesium was first sug- 
gested by Mr. John D. Finley. The syrup has an agreeable flavor, for which it is 
alone employed. rate 
Off. Prep. Confectio Sulphuris, Br.; Trochisci Ipecacuanhe, U.S. 


SYRUPUS AURANTII FLORUM. U.S. Syrup of Orange Flowers. 
(SY-RU’PUS AU-RAN’TI-I FLO’ RUM—aw-ran’she-1.) 

Syrupus Aurantii Floris, 2r.; Sirop de Fleurs d’Oranges, Fr, ; Pomeranzenbliithensyrup, G. 

“Orange Flower Water, thirty-five parts [or half a pint]; Sugar, in coarse pow- 
der, sixty-five parts [or sixteen ounces av.], To make one hundred parts [or about 
one pint]. Dissolve the Sugar in the Orange Flower Water by agitation, without 
heat.” U.S. 

“Take of Orange-flower Water eight fluidounces ; Refined Sugar three pounds 
favoirdupois]; Distilled Water sixteen fluidounces, or a sufficiency. Dissolve the 
Sugar in the Distilled Water, by means of heat; strain, and when nearly cold add 
the Orange-flower Water, with a sufficient quantity of Distilled Water, if neces- 
sary, to make the product four pounds and a half [avoird.]. The sp. gr. should be 
Tsou. wir 

Percolation to dissolve the sugar may be advantageously substituted here for solu- 
tion by agitation (see page 1391) ; this syrup is used chiefly for flavoring mixtures. 
The dose is a fluidrachm (3°75 C.c.). 


SYRUPUS CALCIIT LACTOPHOSPHATIS: U.S. Syrup of Lacto- 
phosphate of Calcium. 


(SY-RU’PUS CAL/CI-I LAC-T0Q-PHOS-PHA'TIS.) 


“ Precipitated Phosphate of Calcium, twenty-two parts [or one ounce av. ]; Lactic 
Acid, thirty-three parts [or nine and a half fluidrachms]; Orange Flower Water, 
eighty parts [or three fluidounces]; Sugar, in coarse powder, sia hundred parts 
[or twenty-eight ounces av.]; Hydrochloric Acid, Water of Ammonia, Water, each, 
a sufficient quantity, To make one thousand parts [or about two pints]. To the 
Precipitated Phosphate of Calcium, mixed with three hundred parts [or thirteen 
fluidounces] of cold Water, add enough Hydrochloric Acid to dissolve it. Filter 
the solution, dilute it with twelve hundred parts [or three pints] of cold Water, and 
then add Water of Ammonia, until it is slightly in excess. Transfer the mixture 
at once to a fine, wetted muslin strainer. As soon as the liquid has run off, return 
the magma to the vessel, mix it quickly with twelve hundred parts [or three pints] 
of cold Water, and again transfer it to the strainer. When it has drained, mix the 
magma at once with the Lactic Acid, and stir until it is dissolved. Then add the 
Orange Flower Water and enough Water to make the solution weigh about three 
hundred and fifty parts [or measure fourteen fluidounces], filter, and pass enough 
Water through the filter, to make the filtrate weigh four hundred parts [or measure 
seventeen fluidounces]. Lastly, add to this the Sugar, dissolve it by agitation, with- 
out heat, and strain.” U.S. 

This new officinal syrup is almost identical with the preparation proposed by Mr. 
William Neergaard. Freshly precipitated calcium phosphate is soluble in lactic acid, 
and this preparation is such a solution protected from change and rendered more 
agreeable to the taste by the addition of sugar and orange flower water. As made 
by this formula it will usually be found to contain a precipitate of a gelatinous 
character, which gradually forms in the course of a few days or weeks, and the remedy 
commonly used to prevent this precipitation is the addition of a fluidrachm of hydro- 
chloric acid to a pint of the syrup; hydrochloric acid is a better solvent for calcium 
phosphate than lactic acid. The process of percolation to dissolve the sugar may 
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be advantageously substituted here for that of agitation. The syrup is sometimes 
prepared by dissolving two hundred grains of lactophosphate of lime (which is now 
furnished by the manufacturing chemists) in a pint of syrup flavored with orange 
flower water, a fluidrachm of hydrochloric acid being added to prevent precipitation, 
This syrup affords an excellent means of administering phosphate of lime. The 
dose is two to four fluidrachms (7:5 to 15 C.c.), representing from 3 to 6 grains 
of the lime salt. 


SYRUPUS CALCIS. U.S. Syrup of Lime. 
(S¥-RU'PUS CALICIS.) 

Phe Calcis Saccharatus, Br.; Saccharated Solution of Lime; Sirop de Chaux, Fr.; Kalk- 
syrup, 

“Lime, five parts [or one ounce av.]; Sugar, in coarse powder, thirty parts [or 
six ounces av.]; Water, a sufficient quantity, To make one hundred parts [or twenty 
ounces av.]. ‘Triturate the Lime and Sugar thoroughly in a mortar; then add the 
mixture to fifty parts [or ten fluidounces] of boiling Water, contained in a bright, 
copper or tinned-iron vessel, and boil the mixture for five minutes, constantly stir- 
ring. Dilute it with an equal volume of Water, and filter through white paper. 
Finally, evaporate the Syrup to one hundred parts [or twenty ounces ay.].” U.S. 

“Take of Slaked Lime one ounce [avoirdupois]; Refined Sugar, in powder, two 
ounces [avoird.]; Distilled Water one pint [Imperial measure]. Mix the Lime and 
the Sugar by trituration in a mortar. Transfer the mixture to a bottle containing 
the Water, and, having closed this with a cork, shake it occasionally for a few hours. 
Finally separate the clear solution with a siphon, and keep it in a stoppered bottle. 
The sp. gr. is 1052. One fluidounce (460-2) requires for neutralization 254 grain- 
measures of the volumetric solution of oxalic acid, which corresponds to 7°11 grains 
of lime in one fluidounce.” Br. 

The British Saccharated Solution of Lime differs from the U. 8. Syrup only in 
containing a smaller proportion of sugar. This newly officinal syrup is identical 
with that proposed by Dr. EH. R. Squibb. (See 14th ed. U. 8. D., page 1288.) 

Sugar forms with lime certain definite compounds which may be looked upon as 
saccharates. According to M. 8S. Benedikt (Journ. de Pharm., 4e sér., xix. 96), 
there are at least four of these combinations. Some, if not all, of them are much 
more soluble than the lime itself, so that in this way a much stronger solution of 
lime can be obtained than by the instrumentality of water alone. The syrup re- 
mains perfectly transparent, and isin no degree disturbed by dilution with water. It 
has a decidedly alkaline and even caustic taste, and should always be largely diluted 
when administered. It was first prepared by M. Beral; and its practical use was 
originally suggested by Dr. Capitaine, of Paris.* 

Medical Properties. Dr. Charles E. Buckingham, of Boston, says, in relation 
to this syrup, that it should not be taken either in pill or dissolved in water, as it 
will occasion nausea or produce a caustic effect. He gives it in milk, and considers — 
thirty drops (1:25 C.c.) every three hours asa sufficient dose. He has never known 
it to cause alkaline urine. (Boston Med. and Surg. Journ., April 4, 1867, p. 186.) 
Dr. Buckingham has used the syrup of lime with great success in acute rheumatism ; 
twelve cases having been treated with this remedy exclusively, with an average dura- 
tion of ten days. (Jbid., April 11, 1867, p. 105.) Others have tried the remedy 
with a similar experience. Trousseau employed it in the chronic diarrhoea of infants, 
and recommends adding about eight grains of the syrup to each quart of milk taken. 
He gives the saturated syrup of lime to a child in the quantity of fifteen or thirty 
grains (0°72 to 1:5 C.c.) in the course of the day ; to an adult, five times the quan- 
tity. Saccharated solution of lime may be used in diarrhoea with acidity, in vomiting, 
in affections of the urinary organs requiring antacid treatment, and for all other 
therapeutical purposes to which lime is applied. The dose equivalent to a fluid- 
ounce of lime-water is twenty minims (1°25 C.c.). 


* Liquid Glue. It is stated that a very adhesive glue, remaining liquid at ordinary temperatures, 
may be prepared by dissolving glue in a solution of saccharate of lime. (A. J. P., 1872, p. 562.) 
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SYRUPUS CHLORAL. Br. Syrup of Chloral. 


(SY-RU/PUS €HLO'RAL.) 
“Take of Hydrate of Chloral 80 grains ; Distilled Water 4 fluidrachms ; Sim- 
ple Syrup a sufficiency. Dissolve the Hydrate of Chloral in the Water, and add 


the Syrup until the mixed product measures a fluidounce.” Br. 
The adult dose, two fluidrachms (7:5 C.c.), contains 20 grains of chloral. 


SYRUPUS FERRI BROMIDI. U.S. Syrup of Bromide of Iron. 
(SY-RU’/PUS FER/RI BRO/MI-D1.) 

“ A syrupy liquid containing 10 per cent. of Ferrous Bromide [FeBr,; 215°5. 

_—FeBr; 107°75]. 

“Tron, in the form of fine wire, and cut into small pieces, thirty parts [or one 
and a half ounces av.]; Bromine, seventy-five parts [or nine fluidrachms]; Sugar, 
in coarse powder, six hundred parts [or twenty-eight ounces av.]; Distilled Water, 
a sufficient quantity, To make one thousand parts [or about two pints]. Introduce 
the [ron into a flask of thin glass of suitable capacity, add to it two hundred parts 
[or nine fluidounces] of Distilled Water and afterward the Bromine. Shake the 
mixture occasionally, until the reaction ceases and the solution has acquired a green 
color and has lost the odor of Bromine. Place the Sugar in a porcelain capsule 
and filter the solution of bromide of iron into the Sugar. Rinse the flask and Iron 
wire with ninety parts [or four fluidounces] of Distilled Water, and pass the wash- 
ings through the filter into the Sugar. Stir the mixture with a porcelain or wooden 
spatula, heat it to the boiling point on a sand-bath, and, having strained the Syrup 
through linen into a tared bottle, add enough Distilled Water to make the product 
weigh one thousand parts [or measure two pints]. Lastly, shake the bottle and 
transfer its contents to small vials, which should be completely filled, securely corked, 
and kept in a place accessible to daylight.” U.S. 

Although this newly officinal syrup is not so sensitive to the oxidizing action of 
the air as syrup of iodide of iron, it is preferable to filter the solution into hot 
syrup instead of into sugar in an open capsule. 

Properties. It is officinally described as ‘‘ a transparent, pale green liquid, odor- 
less, having a sweet, strongly ferruginous taste, and a neutral reaction. With test- 
solution of ferricyanide of potassium it yields a blue precipitate. If a little disul- 
phide of carbon be added to the syrup, then a few drops of chlorine water, and the 
whole agitated, the disulphide will separate with a yellow or brown color. It should 
not deposit a sediment on keeping, and should not tinge gelatinized starch yellow 
(abs. of free bromine). 5°39 Gm. of the Syrup should require for complete precipi- 
tation 50 C.c. of the volumetric solution of nitrate of silver (corresponding to 10 
per cent. of ferrous bromide).” US. 

Medical Properties. Bromide of iron has been recommended as a sedative 
chalybeate tonic, and has been especially praised by Dr. Da Costa in chorea. In 
an extended trial of it, however, in the Dispensary of the University Hospital, it 
failed entirely to be of service in St. Vitus’s dance. It is not an eligible chalybeate. 
The dose of the syrup is half to one fluidrachm (1-9 to 3°75 C.c.) containing from 
about four to eight grains of the bromide. 


SYRUPUS FERRI IODIDI. U.S., Br. Syrup of Iodide of Iron. 
(SY-RU’/PUS FER/RI I-6D'T-DI.) 

“A syrupy liquid containing 10 per cent. of Ferrous Iodide [FeI,; 309‘1.— 
Fel; 154:55].” U.S. 

Syrupus Ferri Iodati, P.G.; Sirop d’Iodure de Fer, Fr.; Hisenjodiirsyrup, G. 

“ Tron, in the form of fine wire, and cut into small pieces, twenty-five parts [or 
two hundred and sixty-six grains]; Iodine, etghty-two parts [or two ounces av. ]; 
Sugar, in coarse powder, six hundred parts [or fourteen ounces av.]; Distilled 
Water, a sufficient quantity, To weigh one thousand parts [or measure one pint). 
Tntroduce the Iron into a flask of thin glass of suitable capacity, add to it two 
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hundred parts [or five fluidounces] of Distilled Water and afterward the Iodine. 
Shake the mixture occasionally, until the reaction ceases and the solution has ac- 
quired a green color and has lost the odor of Iodine. Place the Sugar in a 
porcelain capsule and filter the solution of iodide of iron into the Sugar. Rinse 
the flask and Iron wire with ninety parts [or two fluidounces] of Distilled Water, 
and pass the washings through the filter into the Sugar. Stir the mixture with a 
porcelain or wooden spatula, heat it to the boiling point on a sand-bath, and, 
having strained the Syrup through linen into a tared bottle, add enough Distilled 
Water to make the product weigh one thousand parts [or measure one pint}. 
Lastly, shake the bottle and transfer its contents to small vials, which should be 
completely filled, securely corked, and kept in a place accessible to daylight.” WU. S. 

“Take of fine Iron Wire one ounce [avoirdupois]; Iodine two ounces [avoird.], 
Refined Sugar twenty-eight ounces [avoird.]; Distilled Water thirteen Aluidounces. 
Prepare a syrup by dissolving the Sugar in ten [fluid]ounces of the Water with 
the aid of heat. Digest the lodine and the Iron Wire in a flask, at a gentle heat, 
with the remaining three [fluid ]ounces of the Water, till the froth becomes white ; 
then filter the liquid, while still hot, into the syrup, and mix. The product should 
weigh two pounds eleven ounces [avoird.], and should have the sp. gr. 1:385. It 
contains 4°3 grains of iodide of iron in a fluidrachm.” Br. 

These preparations furnish solutions of ferrous iodide, rendered more permanent 
by sugar. The mode of making the iodide is precisely the same as that given under 
the head of Ferri Jodidum. The iodine should be dry; for, if moist, as commercial 
iodine often is, less iodide of iron will be formed and the syrup will be proportionably 
weaker. In both processes a large excess of iron is taken, being greatest in the 
British. A moderate excess is useful in preventing the solution of iodide of iron 
from undergoing any change from the absorption of oxygen during filtration, before 
it comes in contact with the sugar. The method adopted in the present Pharma- 
copeeia, of filtering the unprotected solution of ferrous iodide into the sugar con- 
tained in an open capsule, and afterward straining the syrup through linen, is one 
which is directly opposed to the experience of many practical pharmacists, and to the 
views heretofore held of the action of the air upon the solution of ferrous iodide, 
and although with care, in skilful hands, oxidation may be avoided, nothing is gained 
in time, and there is no question as to the superiority of the process of the Pharma- 
copia of 1870. We append in a foot-note* this process, and if the quantity of 
iodine be increased by adding eighty-six grains, the quantity of iodide of iron will 
be the same as that in the syrup now officinal. Assuming that the iodine without 
loss is all converted into iodide of iron, it is easy to calculate the strength of the 
_ officinal solutions. Thus, it will be found that the U.S. syrup contains about 8:35 
grains, and that of the British Pharmacopeia 4-30 grains, of the dry iodide to the 
fluidrachm. In both preparations there is sufficient sugar to constitute a syrup ; the 
present U.S. process differing in this respect from that of 1850, which was denomi- 
nated a solution, because containing insufficient sugar to be entitled to the name of 
a syrup. Indeed, the proportion of sugar in the old formula was insufficient duly 
to protect the iodide, and was therefore increased. In the solution of 1850, a coil 
of iron wire, or a strip of bright iron, immersed in the solution, was found to assist 
in preserving it from change. 

The plan of protecting the solution of ferrous iodide from change by saccharine 
matter originated with M. Frederking, of Riga, who published a formula for the 
purpose in Buchner’s Repertorium in 1839. The same plan was proposed in a paper 
by Prof. Procter, contained in the A. J. P. for April, 1840. In the Journal de 
Pharmacie for March, 1841, Dr. Dupasquier, of Lyons, claims to have made a pure 


* “Take of Iodine, two troyounces ; Iron, in the form of wire and cut in pieces, three hundred 
grains ; Distilled Water, three fluidounces ; Syrup, a@ sufficient quantity. Mix the Iodine, Iron, 
and Distilled Water in a flask of thin glass, shake the mixture occasionally until the reaction ceases, 
and the solution has acquired a green color and lost the smell of iodine. Then, having introduced 
a pint of Syrup into a graduated bottle, heat it by means-of a water-bath to 212°, and, through a 
small funnel inserted in the mouth of the bottle, filter into it the solution already prepared. When 
this has passed, close the bottle, shake it thoroughly, and, when the liquid has cooled, add sufficient 
Syrup to make the whole measure twenty fluidounces. Lastly, again shake the bottle, and transfer 
its contents to two-ounce vials, which must be well stopped.” U.S. 1870. 
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ferrous iodide, protected by syrup of gum, as early as 1838. In the Righkoiis 
for August, 1841, the late Dr. A. T. Thomson published a paper in which he con- 
firmed the results of Frederking and Procter, and proposed a formula for a strong 
syrup, which is the basis of that adopted by the British Pharmacopeia. Fora 
practical process for making this syrup on a large scale, see NV. #., March, 1880. 

Properties. The U.S. syrup of iodide of iron is a “transparent, pale green 
liquid, odorless, having a sweet, strongly ferruginous taste, and a neutral reaction, 
With test-solution of ferricyanide of potassium it yields a blue precipitate. Ifa 
little disulphide of carbon be added to the syrup, then a few drops of chlorine water, 
and the whole agitated, the disulphide will separate with a purple or violet color. 
It should not deposit a sediment on keeping and should not tinge gelatinized starch 
blue (abs, of free iodine). 7°73 Gm. of the Syrup should require for complete pre- 
cipitation 50 O.c. of the volumetric solution of nitrate of silver (corresponding to 10 
per cent. of ferrous iodide).” U.S. In regard to the former U.S. syrup, Prof. B.S. 
Wayne observed that, when kept for some time, it occasionally deposited grape 
sugar, into which the cane sugar was converted, probably through the agency of 
hydriodic acid. According to Prof. J. M. Maisch, the solution was decomposed 
not ouly by light, but also by the action of atmospheric oxygen in bottles partly 
filled and frequently opened. ‘The oxidation of the iron and the evolution of the 
iodine were accelerated by the action of light, when the solution was thus insecurely 
kept; but, when the altered solution was transferred to air-tight bottles, completely 
filled, and exposed to the direct light of the sun, it resumed its transparency; and 
its original color was restored, or rendered much lighter. After this restoration the 
solution could not be the same; and it is probable that it contained some ferric iodate. 
The removal of the apparent defects of a solution of iodide of iron by the action 
of sunlight is, therefore, not an admissible expedient ; because it changes the nature 
of the solution. The same may be said of the addition of tartaric or citric acid, 
which has been proposed for clearing the discolored syrup. Syrup of iodide of iron 
is rendered brown by sulphuric acid, and emits violet vapors when heated. 

Dr. Squibb states, in a communication to the A. J. P. (March, 1868, p. 99), that, 
after considerable experience with the U. 8. preparation, he has known it to become 
discolored only in one instance; so that with care to avoid all injurious exposure it 
may be expected to keep well. But, in consequence of the facility with which it 
undergoes decomposition, with the liberation of iodine, it is very liable to become 
discolored with the least want of care. He therefore proposes, as a remedy for 
this inconvenience, to add to the discolored syrup a very small proportion of a solu- 
tion of hyposulphite of sodium, which, without injury to the preparation, removes 
the color, and in a great degree restores the transparency. For this purpose fifteen _ 
or twenty grains of the crystallized hyposulphite may be dissolved in a fluidounce 
of water; and from fifteen to twenty minims of the solution are sufficient for a 
pint of syrup, if not darker than brown sherry. The solution is simply added to 
the syrup, and shaken up with it in the bottle. If the discoloration be deeper, 
more will be required; and the quantity requisite for the effect is a measure of the 
amount of change that may have occurred. The objection to the use of this salt 
is that a precipitate of sulphur usually takes place, which is so fine that it is very 
difficult to separate. Prof. J. F. Judge (A. J. P., 1876, p. 159) recommends 
hypophosphorous acid in small proportions to restore the pale green color. Charles 
Rice preserves syrup of the iodide of iron successfully on the large scale by storing 
it in vessels having a stop-cock at the bottom and pouring a small quantity of pure 
olive oil upon the surface to protect it from oxidation. A.G. Hammer proposes the 
addition of syrup to a boiling solution of ferrous iodide before filtering from the ex- 
cess of iron, and attributes the success in preservation to the fact that a portion of 
the cane sugar is converted into grape sugar, which he believes has greater powers in 
preventing change. (Pharmacist, 1876, p. 99.) One of the latest suggestions to 
preserve the syrup, and to restore it when discolored, is that of Carles’s, who recom- 
mends the addition of a small quantity of hydrated ferrous sulphide. (A. J. P., 1881, 
p- 360.) Glycerin has been proposed as a substitute for sugar in this preparation, 
and it answers the same purpose, but it may be doubted whether more effectually. 
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When the syrup is concentrated it becomes brown, and, when evaporated to dryness, 
forms a mass which may be called saccharine iodide of tron, and which is not entirely 
soluble again, a little ferric oxide being left. This saccharine iodide, being protected 
by the sugar it contains, is not liable to the objections which apply to the pure solid 
salt, and may be made into pills, but this preparation is inferior to the officinal 
Ferri Iodidum Saccharatum (see page 674). 

Medical Properties. These have been detailed under the head of Ferri Jodidum. 
The dose of the syrup is from 15 to 30 minims (0°9-1:9 C.c.), diluted with water. 
The dilution should be made at the moment ic is taken; and, in order to guard 
against injury to the teeth, the mouth should be carefully washed after each dose. 

Solution of iodide of iron is sometimes used as au external application ; and when 
so employed, the necessary dilution should be made at the moment of applying it. 


SYRUPUS FERRI QUININA ET STRYCHNINZ PHOS- 
PHATUM. U.S. Syrup of the Phosphates of Iron, Quinine, and 
Strychnine. 

(SY-RU'PUS FER/RI QUI-NINE ET STRYGH-NI/NH PHOS-PHA'TUM.) 

« Phosphate of Iron, one hundred and thirty-three parts [or four hundred grains] ; 
Quinine, one hundred and thirty-three parts [or four hundred grains]; Strychnine, 
Jour parts [or twelve grains]; Phosphoric Acid, eight hundred parts [or four fluid- 
ounces]; Sugar, in coarse powder, six thousand parts [or forty-two ounces av.]; 
Distilled Water, a sufficient quantity, To make ten thousand parts [or about three 
pints]. Add the Phosphate of Iron to twenty-five hundred parts [or one pint] of 
Distilled Water, in a tared bottle large enough to hold the finished Syrup, and agi- 
tate frequently until the salt is dissolved. Having added the Phosphoric Acid to 
the solution, triturate the Quinine and Strychnine gradually with the mixture, in a 
mortar, until they are dissolved, then return the solution to the bottle and add 
enough Distilled Water to make the liquid weigh four thousand parts [or measure 
twenty-four fluidounces]. Lastly, add the Sugar, dissolve it by agitation, without 
heat, and filter through paper. Keep the syrup in small, well-stopped vials, in a 
cool and dark place.” U.S. 

The phosphate of iron used in this preparation is the new scaled salt (see page 
680), and the phosphoric acid the 50 per cent. solution (see page 93). Hach fiuid- 
drachm of the syrup contains about one grain of phosphate of iron, one grain of 
quinine, and 34, of a grain of strychnine. An insoluble precipitate of basic phos- 
phate of iron is apt to be produced when this syrup is kept. Percolation to dissolve 
the sugar, instead of agitation, will doubtless be preferred by many (see page 1391). 

Medical Properties. This new officinal has the medicinal activities of its in- 
gredients, but is a very ineligible preparation, and has not even an agreeable taste to 
excuse its polypharmacy. A teaspoonful (3°75 C.c.) contains sg of a grain of 
strychnine, and may be considered as the average dose. 


SYRUPUS HYPOPHOSPHITUM. U.S. Syrup of Hypophosphites. 
(SY-RU/PUS HY-PQ-PHQS-PHI'/TUM. ) 

Sirop de Hypophosphites, Fr. 

" Py pophosphite of Calcium, thirty-five parts [or seven hundred and twenty 
grains]; Hypophosphite of Sodium, twelve parts [or two hundred and forty grains], 
Hypophosphite of Potassium, twelve parts [or two hundred and forty grains] ; 
Citric Acid, one part [or twenty grains] ; Spirit of Lemon, two parts [or fifty min- 
ims]; Sugar, in coarse powder, five hundred parts [or twenty-four ounces av.]; 
Water, a sufficient quantity, To make one thousand parts [or about two pints). 
Mix the Hypophosphites, and dissolve them, by trituration, in three hundred and 
fifty parts [or one pint] of Water. Should there be a trifling residue undissolved, 
allow the solution to settle, pour off nearly all of it, and add the Citric Acid so that 
the residue may be dissolved. Then, having mixed the liquids, add the Spirit of 
Lemon, and filter through paper, adding through the filter enough Water to make 
the whole weigh jive hundred parts [or measure twenty-one fluidounces]. In this 
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liquid dissolve the Sugar, by agitation, without heat, and strain. Keep the Syrup 
in well-stopped bottles.” re é 

Although this syrup has been in use for many years, it is officinal now for the 
first time. It is a simple solution of the hypophosphites of lime, soda, and potas. 
sium in water, aided by citric acid, protected by sugar, and flavored with spirit of 
lemon. The hypophosphite of calcium will usually not entirely dissolve ; hence the 
direction to use the citric acid to complete the solution. Hypophosphorous acid 
would probably be preferred, but it is not officinal, and the trifling amount of citric 
acid cannot be rationally objected to. Percolation will no doubt be preferred 
by many to agitation, for dissolving the sugar. Hach fluidrachm of the syrup con- 
tains about three grains of hypophosphite of calcium, and one grain each of the 
sodium and potassium salts. ; 

This syrup affords an excellent means of administering the hypophosphites. The 
dose is one to two fluidrachms (3°75 to 7°5 C.c.). 

Off. Prep. Syrupus Hypophosphitum cum Ferro, U.S. 


SYRUPUS HYPOPHOSPHITUM CUM FERRO. U.S. Syrup of 
Hypophosphites with Iron. | 
(SY-RU/PUS HY-POQ-PHOS-PHI/TUM CUM FER/RO.) 

Sirop d’Hypophosphite avec Fer, /’r. 

“Lactate of Iron, one part [or ninety-six grains]; Syrup of Hypophosphites, 
ninety-nine parts [or one pint], To make one hundred parts [or one pint]. Dissolve 
the Lactate of Iron in the Syrup by trituration. Keep the Syrup in well-stopped 
bottles.” U.S. 

This syrup, which was made officinal in the U. S. P. 1880 for the first time, has 
been the subject of considerable pharmaceutical discussion because of the difficulty 
of selecting a salt of iron which would remain in solution and not form a precipitate 
with the other salts. The lactate has been selected as the least objectionable in this 
respect. The syrup of hypophosphites with iron now contains in each fluidrachm 
about three grains of hypophosphite of calcium, with one grain each of the hypo- 
phosphites of sodium and potassium, and three-fourths of a grain of lactate of iron. 
It unites the therapeutic powers of a chalybeate with those of the hypophosphites, 
and may be given in doses of one to two fluidrachms (3°75 to 7:5 C.c.). 


SYRUPUS FERRI PHOSPHATIS. Br. Syrup of Phosphate of Iron. 
(SY-RU/PUS FER/RI PHOS-PHA'TIS.) 

Sirop de Phosphate de Fer, Fr.; Eisenphosphatsyrup, @. 

“Take of Granulated Sulphate of Lron two hundred and twenty-four grains ; 
Phosphate of Soda two hundred grains ; Acetate of Soda seventy-four grains ; Di- 
luted Phosphorie Acid jive fluidounces and a half; Refined Sugar eight ounces 
[avoirdupois]; Distilled Water evght fluidounces. Dissolve the Sulphate of Iron 
in four [fluid]ounces of the Water, and the Phosphate and Acetate of Soda in the 
remainder; mix the two solutions, and, after careful stirring, transfer the precipitate. 
to a calico filter, and wash it with Distilled Water, till the filtrate ceases to be affected 
by chloride of barium. Then press the precipitate strongly between folds of bibu- 
lous paper, and add to it the Diluted Phosphoric Acid. As soon as the precipi- 
tate is dissolved, filter the solution, add the Sugar, and dissolve without heat. The 
product should measure exactly twelve fluidounces.” Br. 

The first part of this process is almost precisely a repetition of that of the Br. 
Pharmacopoeia for phosphate of iron. (See Ferri Phosphas.) But after that salt 
has been prepared, instead of being dried, it is first strongly pressed, and then dis- 
solved in the dilute phosphoric acid, and made into a syrup with sugar. As the 
phosphate of iron is insoluble in water, it was necessary to have recourse to an acid 
to effect its solution, and the phosphoric acid was selected as therapeutically co- 
Indicated. Hach fluidrachm contains one grain of the phosphate of iron. (Br.) 
The syrup sometimes acquires a sherry wine color and deposits a reddish brown 
precipitate, which, according to Mr. T. B. Groves (P. J. Tr., 2d ser., xi. 138), is 
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an insoluble phosphate ; it may be separated by filtration. The same authority also 
states that the color of the syrup is due to caramel, which may be removed by ani- 
mal charcoal. The precipitated phosphate in the officinal process is exceedingly 
liable to oxidation during the protracted working required, and Mr. H. W. Jones 
(Lbid., 3d ser., v. 541) proposes a formula in which the phosphate is made directly 
from metallic iron and phosphoric acid. For its properties and uses, see Ferri 
Phosphas (page 680). The dose is one or two fluidrachms (3°75-7°5 C.c.). 


SYRUPUS HEMIDESMI. Br. Syrup of Hemidesmus. Syrup of 
Indian Sarsaparilla. 
(S¥-RU/PUS HEM-I-DEs/MI.) 

Sirop de Hemidesmus, F’r.; Hemidesmussyrup, G. 

“Take of Hemidesmus Root, bruised, four ounces [avoirdupois]; Refined Sugar 
twenty-eight ounces [avoird.]; Boiling Distilled Water one pint [Imperial measure]. 
Infuse the Hemidesmus in the Water, in a covered vessel, for four hours, and strain. 
Set it by till the sediment subsides; then decant the clear liquor, add the Sugar, 
and dissolve by means of a gentle heat. The product should weigh two pounds ten 
ounces, and should have the specific gravity 1:335.” 

This is a very weak preparation. The dose is stated at one fluidrachm (3:75 C.c.), 
but the syrup may be taken almost ad libitum. (See Hemidesmus.) 


SYRUPUS IPECACUANHE. U.S. Syrup of Ipecac. 
(SY-RU'PUS Ip-E-CXC-U-AN’HB—ip-e-kak-yy-in'é.) 

Sirop d’Ipécacuanha, Fr.; Ipecacuanhasyrup, @. 

“Hluid Extract of Ipecac, five parts [or two fluidounces]; Syrup, ninety-five 
parts [or twenty-nine fluidounces], To make one hundred parts [or about two pints}. 
Mix them.” U.S. 

By the former U. S. process of 1850, a tincture of ipecac was first formed 
with diluted alcohol, then reduced by evaporation so as to drive off the alcohol, and 
afterwards diluted with water and made into a syrup with sugar. The present pro- 
cess simply mixes the fluid extract, which is an offcinal preparation, with syrup. 
The French Codex dissolves the alcoholic extract of ipecac in water, and then 
mixes it with syrup; but it is obvious that the U.S. plan is preferable, as it spares 
the continued heat requisite to reduce the tincture to dryness. The present U. 8. 
syrup, which is very slightly stronger than that of 1870, is made in accordance with 
the suggestions of Mr. Laidley, of Richmond, Va., who found the syrup, as ordi- 
narily prepared, to spoil by keeping. (A. J. P., xxvi. 103, and July, 1879.) The 
substitution of glycerin for a portion of the syrup would further obviate the tendency 
to ferment, which still exists. (See a practical paper on this subject by A. Robbins 
in A. J. P., Aug. 1879.) For formule in which the drug ipecac is employed, the 
reader may consult A. J. P., 1870, p. 127; 1871, p.104; May, 1881. 

If strictly officinal (1880) fluid extract of ipecac is used in making this syrup, 
it will remain transparent; if commercial fluid extract be used, or the fluid extract 
has not been very carefully made, it will be necessary to modify the process some- 
what to secure a transparent syrup. Prof. Grahame’s method is the best and simplest 
that has been suggested. Two fluidounces of fluid extract are diluted with thirteen 
fluidounces of water, and thirteen ounces of sugar are added and agitated until dis- 
solved ; this is allowed to stand two days, then filtered, and an additional thirteen 
ounces of sugar added, and, when dissolved, the whole is strained. 

One fluidounce of this syrup should contain the virtues of thirty grains of ipe- 
cac. The dose of it, as an emetic, is for an adult from four fluidrachms to a 
fluidounce (15-30 C.c.), for a child a year or two old, from thirty minims to a fluid- 
drachm (1:9-3-75 C.c.), repeated every fifteen or twenty minutes till it acts. As 
an expectorant, the dose for an adult is thirty minims or a fluidrachm (1-9-3-75 
(.c.), for a child from two to ten minims (0:12-0°6 C.c.). 
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SYRUPUS KRAMERI. U.S. Syrup of Krameria. 
(SY-RU/PUS KRA-ME/RI-Z,) 

Syrupus Ratanhe; Sirop de Ratanhia, F’r.; Ratanhasyrup, G. : 

‘Bluid Extract of Krameria, thirty-five parts Lor twelve fluidounces]; Syrup, 
sixty-five parts [or twenty fluidounces], To make one hundred parts [or two pints]. 
Mix them.” U.N. 

This syrup is more conveniently made by the present process than by those of 
the U.S. P. 1860. In the latter edition two processes were given: one, in which the 
powdered root was exhausted with water, the percolate evaporated, and the sugar 
dissolved in it by a gentle heat; in the second process, extract of krameria was 
dissolved in syrup. As krameria yields a variable proportion of extract, it follows 
that the syrup resulting from these two modes of preparation must differ. To 
obviate this evil as far as possible, care had to be taken, in following the first pro- 
cess, to select the best krameria, and preferably the small roots, as it was these 
only which would yield two ounces of good extract to the pound. We have 
found the syrup made from the officinal fluid extract perfectly transparent, and not 
a turbid mixture, as stated by some writers. This preparation affords a convenient 
mode of exhibiting krameria. The dose for an adult is half a fluidounce (15 C.c.), 
for a child a year or two old, twenty or thirty minims (1:25-1°9 C.c.). 


SYRUPUS LACTUCARIL. U.S. Syrup of Lactucarium. 
(S¥-RU'PUS LXO-TU-CA/RI-L) 

Sirop de Lactucarium, F’r.; Lactucariumsyrup, @. 

“Fluid Extract of Lactucarium, jive parts [or two fluidounces]; Syrup, ninety- 
jive parts [or twenty-nine fluidounces], To make one hundred parts [or about two 
pints]. Mix them.” U.S. 

The formula of U.S. P. 1870 was very objectionable, and the syrup was rarely 
used on account of its want of transparency, and in some measure also from its 
disagreeable taste. The former of these objections it was proposed to obviate by 
the use of carbonate of magnesium, as in the former U.S. formula for Syrup of 
Tolu; the latter, by the addition of one of the aromatic Waters. The rubbing with 
carbonate of magnesium enabled the menstruum to take up, as far as it is capable 
of doing, the matter that would otherwise be deposited. The use of powdered 
pumice-stone instead of carbonate of magnesium, and rubbing this and a little sugar 
with the tincture after evaporation instead of previously, was recommended by Mr. 
James Kenworthy. The result was a beautifully clear syrup, with the flavor and 
appearance of Aubergier’s, and the virtues of that of the U.S. Pharmacopeia. (A. 
J. P., March, 1868, p. 113.)* But the present process, if officinal fluid extract of 


* Aubergier’s Syrup of Lactucarium., Though probably inferior in efficacy to the U.S. syrup, 
that of Aubergier has a great reputation on the continent of Europe, and is occasionally prescribed 
here instead of the officinal. It differs so much from ours, that, when it is prescribed, pharmacists 
who may not have it on hand should not substitute the officinal for it, unless with the full knowl- 
edge of the prescriber. In order to obviate this inconvenience, it is advisable that there should be 
a formula, readily accessible, by which a syrup may be prepared, sufficiently representing Auber- 
gier’s for all practical purposes. Prof. Procter, therefore, did the profession good service by pre- 
paring and publishing such a process, which we copy here. “Take of Lactucarium (German) half 
an ounce ; Granulated Sugar an ounce ; Simple Syrup four and a half pints ; Citric Acid, in pow- 
der, sixty grains ; Orange-flower Water four fluidounces ; Diluted Alcohol, Water, each, a sufficient 
quantity. Triturate the Lactucarium with the Sugar until reduced to powder, put it into a funnel- 
shaped percolator, pour on Diluted Alcohol until the Lactucarium is nearly exhausted, or until ten 
fluidounces have passed, evaporate to two fluidounces, and add it to the Syrup, previously heated 
by boiling, and mix. Continue the ebullition slowly until the whole measures four pints and six 
fluidounces. Then add the Citric Acid and strain, and, lastly, when nearly cool, the Orange-flower 
Water, and mix them, Each fluidounce represents three and one-third grains of lactucarium. The 
syrup is light brown and transparent.” (A.J. P., 1866, p. 290.) 

The French Codex has a syrup, called Opiated Syrup of Lactucariwm (Sirop de Lactucarium 
opiacé), in which an alcoholic extract is used in double the quantity of extract of opium. One 
would suppose that, in such a proportion, the action of the opium would entirely overwhelm that 
of the lactucarium; but Dr. Geo. B, Wood was assured by M. Deschamps, as the well-ascertained 
result of experiments of his own and the late M. Debout, that lactucarium given with opium very 
decidedly opposes, even in small proportion, the unpleasant effects caused by opium, such as nausea, 
Stomachic spasms, headache, etc. (Ann. de Thérap., 1868, p. 17); and hence the advantage of a 
preparation in which the two narcotics are combined. But to gain all the good results of this 
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lactucarium is used, is far preferable. The recommendations made by various phar- 
maceutical writers to add a solution of an alkali to cloudy syrup of lactucarium, to 
make it transparent, are inadmissible, for Aubergier has conclusively shown that 
alkalies destroy the bitter principles of lactucarium. The dose is two or three 


fluidrachms (7°5-11:25 C.c.). 
SYRUPUS LIMONIS. U.S, Br. Syrup of Lemon. 


(SY-RU'/PUS LI-MO/NISs.) 

Syrupus Succus Citri, P.@.; Sirop de Limons (de Citrons), Fr.; Citronensaftsyrup, @. 

“‘ Lemon Juice, recently expressed and strained, forty parts [or seventeen fluid- 
ounces]; Fresh Lemon Peel two parts [or one ounce av.]|; Sugar, in coarse powder, 
sixty parts [or twenty-eight ounces av.]; Water, a sufficient quantity, To make one 
hundred parts [or about two pints]. Heat the Lemon Juice to the boiling point; 
then add the Lemon Peel, and let the whole stand, closely covered, until cold. 
Filter, add enough Water through the filter to make the filtrate weigh forty parts 
[or measure seventeen fluidounces], dissolve the Sugar in the filtered liquid by 
agitation, without heat, and strain.” U. S. 

“Take of Fresh Lemon Peel two ownces [avoirdupois] ; Lemon Juice, strained, one 
pint [Imperial measure] ; Refined Sugar two pounds and a quarter [avoird.]. Heat 
the Lemon Juice to the boiling point, and, having put it into a covered vessel with 
the Lemon Peel, let them stand until they are cold, then filter, and dissolve the Sugar 
in the filtered liquid with a gentle heat. The product should weigh three pounds 
and a half [avoird.], and should have the sp. gr. 1:34.” Br. 

These two syrups are now nearly identical. The addition of lemon peel to the 
preparation now officinal is an improvement, but the internal white portion of the 
peel should be carefully removed before adding to the hot lemon juice, or the 
finished syrup will have a bitter taste. (See Limonis Cortex.) As the syrup is 
used exclusively as a vehicle, and has no medical properties, the improvement of 
diluting the juice with an equal measure of water, which was introduced in the 
U.S. P. 1870, in our opinion should have been retained. This syrup forms a cool- 
ing and grateful addition to beverages in febrile complaints, and serves to conceal 
the taste of saline purgatives in solution. 


SYRUPUS MORI. Br. Syrup of Mulberries. 
(SY-RU’PUS MO!RI,) 

Syrupus Mororum; Sirop de Mires, /’r.; Maulbeersaft, G. 

“Take of Mulberry Juice one pint [Imperial measure] ; Refined Sugar two pounds 
[avoirdupois]; Rectified Spirit two fluidounces and a half. Heat the Mulberry 
Juice to the boiling point, and when it has cooled filter it. Dissolve the Sugar in 
the filtered liquid with a gentle heat, and add the Spirit. The product should weigh 
three pounds six ounces [avoird.], and should have the sp. gr. 1:33.” Br. 

This may be used for the same purposes with lemon syrup. In like manner syrups 
may be prepared from various succulent fruits, such as strawberries, raspberries, 
blackberries, currants, pineapples, ete. When the juice is thick, it may be diluted 
with from one-third of its bulk to an equal bulk of water previously to the addition 
of the sugar. In the preparation of raspberry syrup, which, as ordinarily made, is 
apt to gelatinize, M. Blondeau recommends that the strained juice be allowed to stand 
from eight to fifteen hours, according to the temperature, in order to ferment. The 
juice separates into two portions, the upper thick, the lower clear. The latter is to 
be separated by straining, and made into a syrup with the usual proportion of sugar. 
(See Syrupus Rubi Idxi.) The process of the London College for Syrupus Mori, 
retained in the first British Pharmacopeeia, is in accordance with this recommenda- 
tion. These syrups are much used to flavor drinks, and as grateful additions to 
carbonic acid water.* 


experience, it is unnecessary to add a new syrup to the officinal list; all that is requisite being the 
addition of alittle of the simple syrup of lactucarium to any preparation of opium, the anticipated 
unpleasant effects of which it is desirable to prevent. : val 

* Some practical remarks in relation to these syrups, so much used with carbonic acid water, 
may prove useful to the inexperienced pharmaceutist. Care should be taken that the fruit em- 
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SYRUPUS PAPAVERIS. Br. Syrup of Poppies. 


(SY¥-RU'PUS PA-PA'VE-RIS,) 

Syrupus Capitum Papaveris, Syrupus Diacodii; Sirop de Pavot blanc, Fr.; Beruhigungssaft, G. 

“Take of Poppy Capsules, dried, freed from the seeds, and coarsely powdered, 
thirty-six ounces [avoirdupois]; Rectified Spirit stxteen fluidounces ; Refined Sugar 
four pounds [avoird.]; Boiling Distilled Water a sufficiency. Mix the Poppy Cap- 
sules with four pints [Imperial measure] of the Water, and infuse for twenty-four 
hours, stirring them frequently; then pack them in a percolator, and adding more 
of the Water, allow the liquor slowly to pass until about two gallons [Imp. meas. ] 
have been collected, or the poppies are exhausted. Evaporate the liquor by a water- 
bath until it is reduced to three pints [Imp. meas.]. When quite cold, add the 
Spirit, let the mixture stand for twelve hours, and filter. Distil off the spirit, 
evaporate the remaining liquor to two pints [Imp. meas.], and then add the Sugar. 
The product should weigh six pounds and a half [avoird.], and should have the sp. 
gr, 1:320.” Br. | 

As the capsules contain variable proportions of the narcotic principle, the syrup 
prepared from them is necessarily of variable strength. . It was, moreover, as for- 
merly prepared, very apt to spoil. It is, we presume, to correct this tendency, that 
the direction is given in the Pharmacopeeia to add alcohol to the infusion, by which 
coagulable matter may be separated ; the alcohol itself being subsequently removed 
by distillation. The place, however, of this syrup might, with great propriety, be 
supplied by a syrup prepared from one of the salts of morphine, which would keep 
well, and have the advantage of uniform strength. Four grains of the sulphate of 
morphine dissolved in a pint of syrup would afford a preparation at least equal to 
the average strength of the syrup of poppies, and much more certain in its operation. 
Mr. Southall recommends that the syrup of poppies should be prepared with a 
cold infusion made by percolation; the same proportions being employed as directed 
by the late London Pharmacopeeia. The virtues of the capsules are thus extracted 
without those principles which cause the syrup to ferment speedily. (See A. J. P., 
xv. 140.) Mr. Southall, after preparing the infusion, evaporates it to the proper 
measure before adding the sugar. Mr. Stockton prefers adding the sugar before the 
concentration is completed, and afterwards evaporating to 32° of the saccharometer. 
(P. J. Tr., xi. 299.) It is probable that a syrup prepared with diluted alcohol as 
the menstruum would keep better than that made on either of the above plans.* 


ployed be fully ripe, and free from all its natural attachments, as calyx, stem, etc., and from 
all other impurities. Without being previously crushed, it should be put into canyas or woollen 
bags, which should be about two-thirds full when placed under the press. The expressing force 
should be gradually increased, so as effectually to remove the juice with as little of the tissue of 
the fruit as possible. It is customary to make a pint of syrup from a pint measure of fruit, and, 
if the expressed juice is insufficient for the purpose, to dilute it with water; but this is obviously 
an arbitrary rule, which cannot be universally applied without injuriously affecting the character 
of the product. The rule in the text is better,—viz., to dilute the juice when too thick. In dis- 
solving the sugar, as short an exposure to heat as possible is desirable. Some dissolve the sugar 
in a portion of the juice with heat, and add the remainder a few minutes before removal from the 
fire. Some fruits contain so much pectin that their syrups are apt to gelatinize. This is particu- 
larly the case with currants and raspberries. A mode of preventing this result has been men- 
tioned in the text. Another method is to add to the juice, after expression, one-tenth of its bulk 
of the juice of sour cherries, allow the mixture to stand for fifteen hours, and then separate the 
coagulated pectin by very gentle pressure in a cloth. Pineapple syrup may be made either in the 
ordinary mode, br by slicing the fruit, alternating the slices with layers of powdered sugar, per- 
mitting them to stand twenty-four hours, and then expressing the syrup formed. Each pound of 
the pared fruit, with thirty ounces of sugar, should yield with the requisite quantity of water two 
pints of syrup. For some further practical remarks on the preparation of particular syrups, the 
veader is referred to a paper by Mr. Ambrose Smith, in A.J. P. (xxii. 212). 

Cream Syrups. Under this name, there has come into use a variety of syrups, given with car- 
bonic acid water, to which they impart an agreeable richness of flavor. To prepare them, a gallon 
of fresh sweet cream is made to dissolve, without heat, 14 pounds (avoird.) of powdered sugar; and 
the solution, having been immediately bottled, is placed on ice, in a cold cellar. It will keep from 
three to eight days, according to circumstances, It is added to other syrups, given with carbonic 
acid water, equal measures being employed. The use of cream syrups is said to have origi- 
nated with Mr. C. A. Smith, of Cincinnati. Mr, A. B. Taylor, of Philadelphia, prepares cream 
vanilla syrup by mixing together three fluidrachms of strong fluid extract of vanilla, a pint of 
simple syrup, and a pint of cream syrup. (A. J. P., xxvii. 407.) 

* Syrup of Poppies. ‘Take of Poppy Capsules, deprived of their seeds, and ground into coarse 
powder, eight troyounces ; Sugar, fifteen troyounces ; Diluted Alcohol a sufficient quantity. Moisten 
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The syrup of poppies is employed, chiefly in infantile cases, to allay cough, quiet 
restlessness, relieve pain, and promote sleep. It is uncertain in its streneth, and one 
fluidrachm of it has caused death ina babe eighteen weeks old. (P. J. Tr, op 304.) 
The dose is from half a fluidrachm to a fluidrachm (1:9-3-75 C.c.) fora éhila from 
half a fluidounce to a fluidounce (15-30 C.c.) for an adult. 


SYRUPUS PICIS LIQUID. U.S. Syrup of Tar. 
(S¥-RU'/PUS PI/CIS LIQ! UI-DA—1ik! we-de.) 

Sirop de Goudron, Fr.; Thersyrup, G. 

“Tar, sia parts [or three ounces av.]; Cold Water, twelve parts [or five fluid- 
ounces]; Boiling Distilled Water, fi/ty parts [or twenty fluidounces]; Sugar, 
in coarse powder, sixty parts [or twenty-eight ounces av.], To make one hundred 
parts [or about two pints]. Upon the Tar, contained in a suitable vessel, pour the 
Cold Water, and stir the mixture frequently during twenty-four hours; then pour 
off the water and throw it away. Pour the Boiling Distilled Water upon the resi- 
due, stir the mixture briskly for fifteen minutes, and set it aside for thirty-six hours, 
stirring occasionally. Decant the solution and filter. Lastly, in forty parts [or 
seventeen fluidounces] of the filtered solution dissolve the Sugar by agitation, with- 
out heat.” U.S. 

This syrup will probably be found one of the most useful additions to the list of 
new officinal syrups. In many sections of our country it has been largely used. The 
preliminary washing of the tar will doubtless be regarded by many as a useless re- 
finement, but it should on no account be omitted, as a syrup which would be irritant 
rather than soothing might be produced, owing to the acid constituents always 
present in tar. (See Pix Liquida.) On account of there being no valuable con- 
stituents in tar which are volatile below 100° C. (212° F’.), there would be no ob- 
jection to dissolving the sugar in the tar water by a gentle heat, instead of using 
the more tedious process of agitation. This syrup affords an excellent method of 
administering tar. The dose is one to two fluidrachms (3°75 to 7:5 C.c.). 


SYRUPUS PRUNI VIRGINIANZ. U.S. Syrup of Wild-cherry. 
(S¥Y-RU/PUS PRU/NI VIR-GIN-I-A/NZ.) 

Sirop d’Ecorce de Cérisier, Fr.; Wildkirschenrindensyrup, G. 

“ Wild Cherry, in No. 20 powder, twelve parts [or five and a half ounces av.]; 
Sugar, in coarse powder, sixty parts [or twenty-eight ounces av.]; Glycerin, five parts 
[or two fluidounces]; Water, a sufficient quantity, To make one hundred parts [or 
about two pints]. Moisten the Wild Cherry thoroughly with Water, and macerate 
for twenty-four hours in a close vessel; then pack it firmly in a cylindrical glass 
percolator, and gradually pour Water upon it until thirty-five parts [or fifteen fluid- 
ounces] of percolate are obtained. Dissolve the Sugar in the liquid, by agitation, 
Without heat, add the Glycerin, and strain.” U.S. 

This process affords a handsome syrup, with the virtues of the bark unimpaired 
by the injurious effects of heat. It is based upon a formula proposed by Messrs. 
Procter and Turnpenny in A. J. P. (xiv. 27). The suggestion made in the 14th 
edition of this work to substitute glycerin for a portion of the water has been 
adopted in the present process, although 5 per cent. is hardly sufficient to have much 
preservative effect ; it should have been 15 or 20 per cent. This syrup should 
never be made by adding fluid extract to simple syrup, as the fluid extract is apt 
to vary greatly in quality, and frequently precipitates when mixed with syrup. The 
syrup when made by the above process is far superior in flavor and active properties, 
and is largely used as a basis for cough mixtures. The adult dose is half a fluid- 
ounce (15 C.c.). 


the powder with four fluidounces of the Diluted Alcohol, pack it firmly in a percolator, and pour 
Diluted Alcohol upon it until three pints have slowly passed. Distil off the alcohol until the re- 
sidual liquid is reduced to half a pint, and filter. Allow sufficient Distilled Water to pass through 
the filter to make the filtrate measure half a pint; then add the Sugar, dissolve with heat, and 
strain.”—Prof. Procter. 
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SYRUPUS RHAMNI. Br. Syrup of Buckthorn. 


(SY-RU/PUS RHAM'NI.) 

Syrupus Rhamni Cathartici, s. Syr. Spine Cervine, s. Syr. Domesticus, P.@.; Sirop de Nerprun, 
Fr.; Kreuzdornbeerensyrup, @. 

“Take of Buckthorn Juice four pints [Imperial measure]; Ginger, sliced, Pi- 
mento, bruised, of each three-quarters of an ounce [avoirdupois] ; Refined Sugar jive 
pounds [avoird.], or a sufficiency ; Rectified Spirit six flwidounces [Imp. meas. ]. 
Evaporate the Juice to two pints and a half [Imp. meas.], add the Ginger and Pi- 
mento, digest at a gentle heat for four hours, and strain. When cold add the Spirit, 
let the mixture stand for two days, then decant off the clear liquor, and in this dis- 
solve the Sugar with a gentle heat, so as to make the specific gravity 1°32.” Br. 

This syrup was officinal with the Lond. and Kd. Colleges, and though dropped at 
the formation of the original British Pharmacopeeia, seems to have had so strong a 
hold on practitioners that it was deemed expedient to resume it in the present 
code. Though a powerful cathartic, it has never been much used in this country, 
probably because, the plant not being indigenous or cultivated here, the fresh juice 
cannot be readily obtained. It is principally used asa cathartic for dogs. The dose 
is a fluidrachm (3:75 C.c.). 


SYRUPUS RHEI. U.S., Br. Syrup of Rhubarb. 
(SY-RU/PUS RHP'T.) 

Sirop de Rhubarbe, Fr.; Rhabarbersaft, G. 

“ Rhubarb, sliced, nznety parts [or four ounces av.]; Cinnamon, bruised, eighteen 
parts [or three hundred and sixty grains]; Oarbonate of Potassium, six parts [or 
one hundred and twenty grains]; Sugar, in coarse powder, six hundred parts [or 
twenty-eight ounces av.]; Water, a sufficient quantity, To make one thousand parts 
[or about two pints]. Mix the Rhubarb, Cinnamon, and Carbonate of Potassium 
with four hundred and twenty parts [or twenty fluidounces] of Water, and macer- 
ate the mixture in a glass or porcelain vessel for twelve hours. Then strain and 
filter, adding through the dregs, if necessary, enough Water to make the filtered 
liquid weigh four hundred parts [or measure seventeen fluidounces]. Lastly, add 
the Sugar, dissolve it by agitation, without heat, and strain.” U.S. 

“Take of Rhubarb Root, in coarse powder, Coriander Fruit, in coarse powder, of 
each two ounces [avoirdupois] ; Refined Sugar twenty-four ounces [avoird.]; Recti- 
fied Spirit eight fluidounces [Imperial measure]; Distilled Water twenty-four fluid- 
ounces [Imp. meas.]. Mix the Rhubarb and Coriander ; pack them in a percolator; 
pass the Spirit and Water, previously mixed, slowly through them; evaporate the 
liquid that has.thus passed until it is reduced to thirteen fluidounces [ Imp. meas. ], 
and in this, after it has been filtered, dissolve the Sugar with a gentle heat.” Br. 
This is a troublesome and imperfect method. 

This syrup differs from that formerly officinal in several particulars, and, in our 
opinion, nothing has been gained either in convenience of manipulation or superi- 
ority of product. The syrup of rhubarb of the U.S. P. 1870 was made by add- 
ing 3 fluidounces of fluid extract of rhubarb to 29 fluidounces of syrup. In the 
present process sliced rhubarb and bruised cinnamon, with carbonate of potassium 
and water, are macerated together for twelve hours. Straining and filtering and 
washing of the dregs is now resorted to, to separate the macerate. It would have 
been more in accordance with modern pharmaceutical practice to reduce the drugs to 
No. 20 powder, then to macerate the powder with sufficient of the alkaline solution 
to satisfy the tendency of the rhubarb to swell, and finally to percolate the moistened 
drugs with the rest of the solution of carbonate of potassium; the sugar could 
then be dissolved by agitation. Or the drugs, after maceration and draining, could 
be mixed with the sugar and percolated. The syrup is a mild cathartic, adapted to 
the cases of infants, to whom it may be given in the dose of a fluidrachm (3°75 C.c.). 
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SYRUPUS RHEI AROMATICUS. U.S. Aromatic Syrup of Rhu- 
barb. 
(S¥-RU/PUS RHE/I AR-Q-MAT'I-cUs,) 

Sirop de Rhubarbe aromatique, /’r.; Gewiirzter Rhabarbersaft, @. 

“ Aromatic ‘lincture of Rhubarb, ten parts [or two fluidounces] ; Syrup, ninety 
parts [or fourteen fluidounces], To make one hundred parts [or one pint]. Mix 
the Aromatic Tincture of Rhubarb with the Syrup.” U.S. 

This syrup is nearly identical with that officinal in the U. S. P. 1870. The aro- 
matic tincture is identical with that formerly used in the preparation of this syrup. 
The addition of a small amount of alkali or filtration after the use of carbonate of 
magnesium has been recommended, to prevent the syrup from becoming turbid. 

The substitution of glycerin for one-half of the syrup, as recommended in the 
14th edition of this work, would certainly be an improvement. 

The aromatic syrup of rhubarb is a warm stomachic laxative, too feeble for adult 
cases, but well calculated for the bowel-complaints of infants which are so frequent 
in our cities during the summer season, and as a remedy for which this preparation, 
or one analogous to it, has been long in use under the name of spiced syrup of rhu- 
barb. The dose for an infant with diarrhoea is a fluidrachm (3-75 C.c.), repeated 
every two hours till the passages indicate by their color that the medicine has oper- 
ated. It should be borne in mind that the syrup, as prepared by the present formula, 
contains one-seventh of diluted alcohol, which, though not injurious in most of the 
cases in which this syrup is used, might render it too stimulating in some instances 
of diarrhoea in the very young infant. 


SYRUPUS RHCGEADOS. Br. Syrup of Red Poppy. 
(S¥-RU'/PUS RHG@/A-DOS—ré'g-dés. ) 

Sirop de Coquelicot de Pavot rouge, /r.; Klatschrosensaft, G. 

“Take of Fresh Red Poppy Petals thirteen ounces [avoirdupois] ; Refined Sugar 
two pounds and a quarter [avoird.]; Distilled Water one pint [Imperial measure], 
or a sufficiency ; Rectified Spirit two fluidounces and a half. Add the Petals 
gradually to the Water heated in a water-bath, frequently stirring, and afterwards, 
the vessel being removed, infuse for twelve hours. ‘Then press out the liquor, strain, 
add the Sugar, and dissolve by means of heat. When nearly eold, add the Spirit, 
and as much Distilled Water as may be necessary to make up for loss in the process, 
so that the product shall weigh three pounds ten ounces. It should have the sp. gr. 
1:330.” Br. 

The object of introducing the petals into water heated by a water-bath is that they 
may shrink by being scalded; as otherwise they could not be completely immersed 
in the quantity of water directed. After this has been accomplished, they should 
be immediately removed from the fire, lest the liquor become too thick and ropy. 
The fine red color of this syrup is its only recommendation. It is very liable to 
ferment; according to Dr. Enders, this can be obviated by evaporating the recently 
prepared syrup to dryness, keeping the powdered residue in well-stopped bottles, and 
dissolving it, as wanted, in four-fifths of its weight of water. The dose is stated in 
the Br. Pharmacopoeia as a fluidrachm (3°75 C.c.). 


SYRUPUS ROSZ. U.S. Syrup of Rose. 
(SY-RU'PUS RO/SZ.) 

Syrupus Rose Gallice, Br.; Syrupus Rosarum Rubrarum ; Syrup of Red Rose; Sirop de Roses 
rouges, f’r.; Rosensyrup, G. . 

“ Fluid Extract of Rose, ten parts [or two fluidounces] ; Syrup, ninety parts [or 
fourteen fluidounces], To make one hundred parts [or one pint]. Mix them.” U.S. 

“ Take of dried Red Rose Petals two ounces [avoirdupois] ; Refined Sugar thirty 
ounces [avoird.]; Boiling Distilled Water one pint [Imperial measure]. Infuse the 
Petals in the Water for two hours, squeeze through calico, heat the liquor to the 
boiling point, and filter. Dissolve the Sugar in the liquor by means of heat. The 
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product should weigh two pounds fourteen ounces [avoird.], and should have the 
sp. gr. 1:335.” Br. ' 

Syrup of rose is mildly astringent, but is valued more for its fine red color, on 
account of which it is occasionally added to mixtures. Dose, a fluidrachm (3°75 C.c.). 


SYRUPUS RUBI. U.S. Syrup of Rubus. 
(SY-RU'PUS RU’BI.) 

Syrup of Blackberry Root; Sirop d’Ecorce de Ronce noir, Fr.; Brombeerrindensyrup, G. 

“Bluid Extract of Rubus, twenty parts [or four fluidounces]; Syrup, eighty 
parts [or twelve fluidounces], To make one hundred parts [or one pint]. Mix them.” 

This syrup might perhaps be improved by filtering the fluid extract before the 
addition of the sugar. It is useful in acute diarrhoea of relaxation, and in chronic 
diarrhcea. Dose, one to two fluidrachms (3°75-7'5 C.c.). 


SYRUPUS RUBI IDAI. U.S. Syrup of Raspberry. 
(SY-RU/PUS RU’BI I-DA/I—1i-dée!1.) 


“ Bresh Ripe Raspberries, any convenient quantity ; Sugar, @ sufficient quantity. 
Reduce the Raspberries to a pulp, and let it stand at rest for three days. Separate 
the juice by pressing, and set it aside until it has completely fermented and become 
clear, and then filter. To forty parts [or one pint] of the filtered liquid add sixty 
parts [or twenty-five ounces av.] of Sugar, heat to boiling, avoiding the use of 
tinned vessels, and strain. Keep the Syrup in well-stopped bottles, in a cool and 
dark place.” U.S. 

This is a new officinal syrup, which has been introduced because of the large use 
of fruit syrups. A better selection could hardly have been made than that of the 
syrup of raspberry. The previous fermentation of the juice frees it from albuminous 
and pectinous substances, which interfere with the transparency of the syrup, and, 
if not separated, would seriously increase the risk of its spoiling. The flavor of 
the juice is not injured, although the process must be carefully watched to keep the 
fermentation from passing from the vinous to the acetous form. 


SYRUPUS SARSAPARILLZ COMPOSITUS. U.S. Compound 
Syrup of Sarsaparilla. 
(SY-RU'PUS SAR-SA-PA-RIL'/LH COQM-POs'I-TUS.) 

Sirop de Salsepareille composé, Sirop sudorifique, /’.; Zusammengesetzter Sarsaparillsyrup, G. 

“ Sarsaparilla, in No. 30. powder, one hundred and fifty parts [or twelve and a 
half ounces av.]; Guaiacum Wood, in No. 30 powder, twenty parts [or one and a 
half ounces ay.]; Pale Rose, in No. 30 powder, twelve parts [or one ounce av.]; 
Glycyrrhiza, in No. 30 powder, twelve parts [or one ounce ay.]; Senna, in No. 30 
powder, twelve parts [or one ounce av.]; Sassafras, in No. 20 powder, sx parts [or 
half an ounce av.]; Anise, in No. 20 powder, six parts [or half an ounce ay.]; 
Gaultheria, in No. 20 powder, six parts [or half an ounce ay.]; Sugar, in coarse 
powder, six hundred parts [or fifty ounces av.]; Diluted Alcohol, Water, each, a 
sufficient quantity, To make one thousand parts [or three and a half pints]. Mix 
the solid ingredients, except the Sugar, with three hundred parts [or a pint and a 
half] of Diluted Alcohol, and macerate the mixture for forty-eight hours; then 
transfer it to a cylindrical percolator, pack it firmly, and gradually pour Diluted 
Alcohol upon it until six hundred parts [or three pints] of tincture have been ob- 
tained. Hvaporate this portion, by means of water-bath, to three hundred parts 
Lor a pint and a half], add one hundred parts [or half a pint] of Water, and filter, 
adding enough Water, through the filter, to make the whole weigh four hundred 
parts [or measure two pints]. Lastly, add the Sugar, dissolve it by agitation, with- 
out heat, and strain.” U.S. 

A change has been made in this syrup in the last revision, in the substitution of 
the powdered drugs, sassafras, anise, and gaultheria, for the volatile oils formerly 
used. There is nothing to recommend this change, in our opinion. The oils are - 
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far more likely to be of uniform quality, whilst the quantity of each volatile oil 
in the drugs, as found in commerce, varies greatly. The objection to the syrup 
of 1870 was probably that its transparency was somewhat interfered with by the 
addition of the oils to the finished syrup; yet if the oils be added in the proportion 
of three minims each of the oils of sassafras and anise and two of gaultheria af 
the alternative formula above is used to the filtered percolate, and this liquid used 
to percolate the sugar with), no difficulty will be experienced. Robert F. Fairthorne 
(A. J. P., Dec. 1881) proposes to make this syrup without the use of alcohol by inter- 
mittent percolation ; 2.¢., alternate maceration and percolation. His process is as 
follows, assuming that the quantities used are those of the alternative formula. 
Having taken the sarsaparilla in moderately fine powder and the other solid ingre- 
dients called for in the Pharmacopeeia, with the exception of the sugar and sassafras, 
anise and gaultheria, he puts them loosely into a percolator which has previously 
been closed by means of a cork. Cold water is then poured on, and sufficient is 
added to saturate the ingredients. After standing 24 hours in a cool place, the 
cork is removed, the articles firmly pressed and packed in the percolator, and enough 
water allowed to pass through, to produce half a pint of liquid. After an interval 
of a day another half pint of fluid is obtained in the same way. Then, after 
setting aside for 24 hours, more water is passed through, so as to obtain another 
half pint. These percolates are mixed together and kept in a cool place. Perco- 
lation is then continued until two pints of liquid are obtained, which is evaporated 
to half a pint by means of a water-bath. When this is accomplished, the liquid 
is mixed with the reserved percolates, and, the sugar having been added, it is dis- 
solved by the aid of heat, which should reach 162° F., so as to coagulate any al- 
bumen present, the whole strained, and the essential oils added. 

In the original edition of the U.S. Pharmacopeeia published in 1820, a process for 
a syrup of sarsaparilla was adopted, intended to represent the famous French strop 
de cuisinier. This was very much improved in the revised edition published in 
1830 ; and the amended process has been retained with little alteration in the sub- 
sequent editions ; the process of percolation having been substituted in the present 
Pharmacopeia for simple maceration directed in the first of the two formulas of 
1850. In the original process, the sarsaparilla was subjected to long decoction with 
water. It has been proved that diluted alcohol more thoroughly extracts the acrid 
principle of the root, upon which its activity probably depends, than water, and 
that this principle is either dissipated or destroyed by the long-continued application 
of a boiling heat. In the present formula, therefore, which employs diluted alcohol 
as the menstruum, the root is more completely exhausted of its active matter; while the 
heat applied to the concentration, being no higher than is requisite for the evaporation 
of the alcohol, is insufficient to injure the preparation. The spirituous menstruum 
has, moreover, the advantage of not dissolving the inert fecula, which encumbers the 
syrup prepared by decoction, and renders it liable to spoil. Yet it must be remem- 
bered, in this connection, that the constituents which are dissolved out by the alcohol 
are in great part afterward precipitated by water and filtered out, and thus do not 
enter into the preparation. In the Pharmacopeeia of 1840, the pale or hundred- 
leaved roses were very properly substituted for the red, as their slightly laxative 
property accords better with the character of the preparation. The essential oils 
were intended solely to communicate an agreeable flavor, and were used in very small 
proportion. The only objection to this process is that a portion of the resin, ex- 
tracted by the alcohol from the guaiacum wood, is deposited during the evaporation 
of the tincture; but this is separated by the filtration directed, and is therefore of 
no disadvantage to the preparation. But the practitioner should be aware that much 
of the sarsaparilla, as it exists in the market, is nearly or quite inert, and should be 
prepared to meet with disappointment in the use of this or any other preparation, 
unless satisfied of the good quality of the drug from which it is made. 

Corrosive sublimate, which is often given in connection with this syrup, is said to 
be completely decomposed by it, being converted into calomel. M. Lepage, of Gisors, 
proposes as a substitute the iodohydrargyrate of potassium, which he has found not 
to undergo decomposition (see Part II., and Sirop Gibert, page 760.) 
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The dose of the syrup is half a fluidounce (15 C.c.), equivalent to somewhat less 
than a drachm (3-9 Gm.) of the root, to be taken three or four times a day. 


SYRUPUS SCILLA. U.8., Br. Syrup of Squill. 
(SY-RU/PUS SCIL/LH—sil'ls.) 

Sirop de Scille, Fr.; Meerzwiebelsyrup, @. : } : 

“Vinegar of Squill forty parts [or one pint]; Sugar, in coarse powder, sixty 
parts [or twenty-six ounces av.]; Water, a sufficient quantity, To make one hun- 
dred parts [or two pints]. Heat the Vinegar of Squill to the boiling point, in a 
glass or porcelain vessel, and filter while hot, adding, through the filter, enough 
Water to make the filtrate weigh forty parts [or one pint]. Add the Sugar, dis- 
solve it by agitation, without heat, and strain.” U.S. 

“Take of Vinegar of Squill one pint [Imperial measure]; Refined Sugar two 
pounds and a half [avoirdupois]. Dissolve with the aid of heat.’’ Br. 

The present British formula is almost identical with the American, and differs 
from that of 1864 in taking the vinegar already formed, instead of preparing it as 
the first step of the process. The object of heating the vinegar to the boiling point 
is to coagulate albuminous matter, which is afterwards separated by filtration. The 
heating should be performed as quickly as possible, to prevent undue loss of acetic 
acid. Percolation, to dissolve the sugar, may be substituted here in place of agita- 
tion to advantage (see page 1391). 

This syrup is mnch employed as an expectorant, especially in combination with a 
solution of tartarized antimony. The dose is about a fluidrachm (3:75 C.c.). In 
infantile cases of catarrh and other pectoral complaints, it is sometimes given, in the 
same dose, as an emetic. 


SYRUPUS SCILLAZ COMPOSITUS. U.S. Compound Syrup of 
Squill. 
(S¥-RU/PUS SCIL'/LA COM-POg'I-TUS—sil'lz.) 

Hive-Syrup ; Sirop de Scille composé, Fr.; Zusammengesetzter Meerzweibelsyrup, G. 

“ Squill, in No. 30 powder, one hundred and twenty parts [or two and a half 
ounces ay.] ; Senega, in No. 30 powder, one hundred and twenty parts [or two and a 
half ounces av.}; Tartrate of Antimony and Potassium, three parts [or twenty-eight 
grains]; Sugar, in coarse powder, twelve hundred parts [or twenty-six ounces av. | ; 
Precipitated Phosphate of Calcium, nine parts [or ninety grains]; Diluted Alcohol, 
Water, each, a sufficient quantity, To make two thousand parts [or about two pints]. 
Mix the Squill and Senega, and, having moistened the mixture with three hundred 
parts [or half a pint] of Diluted Alcohol, macerate for one hour; then transfer the 
mixture to a conical percolator, and gradually pour upon it Diluted Alcohol, until 
nine hundred parts [or one and a half pints] of tincture are obtained. Boil this 
portion for a few minutes, and then evaporate it, by means of a water-bath, to three 
hundred and sixty parts [or half a pint] ; having added one hundred and fifty parts 
[or three fluidounces] of boiling Water, triturate the mixture with the Precipitated 
Phosphate of Calcium, filter, and add, through the filter, enough warm Water to 
make the whole weigh seven hundred and fifty parts [or measure one pint]. In 
this dissolve the Sugar, by agitation, without heat, and strain. Lastly, dissolve the 
Tartrate of Antimony and Potassium in forty-seven parts [or one fluidounce] of hot 
water, and mix the solution thoroughly with the Syrup.” U.S. 

This is intended as a substitute for the popular preparation called Cbae’s hive- 
syrup, from which it differs chiefly in containing sugar instead of honey. Prepared 
as originally directed in the Pharmacopeeia, it invariably fermented from the want 
of sufficient concentration. This defect was corrected at the revision of 1840, when 
sugar was substituted for honey, in consequence of the uncertain consistence 
and constitution of the latter. In the Pharmacopoeia of 1850 two formulas were 
given for this syrup; in the first of which the virtues of the squill and senega were 
extracted by long boiling with water, in the second, by percolation with water to 
which a small portion of aleohol was added. The latter was preferable when skil- 
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fully performed, as it avoided in great measure the injurious influence of boiling 
upon the senega, exhausted both this and the squill more readily in consequence of 
the addition of alcohol to the menstruum, and afforded a solution of their active 
principles, less embarrassed with inert matters calculated to favor fermentation. In 
this process, the filtered liquor was raised to the boiling point in order to coagulate 
the albumen, after which the evaporation was conducted at a lower temperature. 
The present formula is a decided improvement upon the one just described; as, 
diluted alcohol being employed as the menstruum, less of the albuminous and muci- 
laginous matter is extracted, while any disadvantage from the spirituous addition 
is obviated by the subsequent evaporation of the alcohol and the addition of water ; 
the provision being retained to boil the tincture for a short time to get rid of such 
albumen as has been taken up. Sometimes the amount of albuminous coagulum is 
so great as to render the process of filtration after the boiling very tedious. Accord- 
ing to Mr. J. C. Wharton, this can be remedied by rubbing up the muddy liquid with 
magnesia (A. J. P., xliii. 102), but to serve the same purpose precipitated phos- 
phate of calcium has been substituted in the officinal formula. Percolation we have 
found very well adapted for dissolving the sugar and producing a transparent syrup. 

The compound syrup of squill combines the virtues of senega, squill, and tartar 
emetic, of the last of which it contains about one grain ina fluidounce. It is emetic, 
diaphoretic, expectorant, and frequently cathartic, and may be given with advan- 
tage in mild cases of croup, in the latter stages of severe cases when the object is to 
promote expectoration, and in other pectoral affections in which the same indication 
is presented. In croup, however, a mineral emetic is much to be preferred. The 
dose of this syrup is, for children, from ten drops to a fluidrachm (0°6-3°75 C.c.), 
according to the age, and it may be repeated in cases of croup every fifteen or twenty 
minutes till it vomits. As an expectorant for adults the dose is twenty or thirty 


drops (1:25-1-9 C.c.). 
SYRUPUS SENEGZ. U.S. Syrup of Senega. 


(SY-RU/PUS SEN/E-G H—sén-e'jé.) 

Sirop de Polygala, Fr.; Senegasyrup, (@. 

“ Fluid Extract of Senega, one hundred and sixty parts [or half a pint]; Water 
of Ammonia, four parts [or one and a half fluidrachms] ; Sugar, in coarse powder, 
sia hundred parts {or twenty-eight ounces av.]; Water, a sufficient quantity, To 
make one thousand parts [or about two pints]. Mix the Fluid Extract with two 
hundred and fifty parts [or eleven fluidounces] of Water, add the Water of Am- 
monia, shake the mixture well, and let it stand for a few hours; then filter through 
paper, adding, through the filter, enough Water to make the whole weigh four hun- 
dred parts [or measure seventeen fluidounces]. To the filtered solution add the 
Sugar, dissolve it by agitation, without heat, and strain.” U.S. 

The syrup affords a very convenient mode of exhibiting senega in pectoral com- 
plaints. Owing to the pectinous principle present in senega, the syrup made directly 
from the root as in the process of 1870 was always turbid. It has been frequently 
pointed out that the addition of an alkali rendered the syrup transparent, and the 
present process directs the use of a small quantity of water of ammonia, although 
if the officinal fluid extract of senega is used, this addition should be unnecessary, for 
water of ammonia has been added to it for the purpose of rendering it transparent. 
This syrup may be given as a stimulant expectorant in the dose of one or two 


fluidrachms (3°75-7°5 C.c.). 
SYRUPUS SENN. U.S., Br. Syrup of Senna. 


(SY-RU'PUS SEN'N#,) 

Sirop de Séné, Fr.; Sennasyrup, G. : ; 

“Senna, bruised, thirty-three parts [or sixteen ounces av.]; Sugar, in coarse pow- 
der, sixty parts [or twenty-nine ounces av.]; Alcohol, four parts Lor two fluid- 
ounces] ; Oil of Coriander, Water, each a sufficient quantity, To make one hundred 
parts [or about two pints]. Digest the Senna in one hundred and sixty parts [or 
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five pints] of Water, at a temperature not exceeding 50° C. (122° F.), for twenty- 
four hours, express and strain the liquid. Digest the mass with seventy parts [or 
two pints] of Water, at the same temperature, for six hours, and again express and 
strain. Mix the strained liquids, and evaporate the mixture to thirty parts [or fif- 
teen fluidounces]. When cold, add the Alcohol, previously mixed with one per 
cent. [or eight minims] of Oil of Coriander, and filter through paper, adding, through 
the filter, enough Water to make the whole weigh forty parts [or measure seven- 
teen fluidounces]. Then add the Sugar, dissolve it by agitation, without heat, and 
strain.” U.S. 

“Take of Senna, broken small, sixteen ounces [avoirdupois]; Oil of Coriander 
three minims; Refined Sugar twenty-four ounces [avoird.]; Distilled Water five 
pints [Imperial measure], or a sufficiency ; Rectified Spirit two fluidounces. Digest 
the Senna in seventy [fluid]Jounces of the Water for twenty-four hours at a temper- 
ature of 120°; press out the liquor and strain it. Digest the marc in thirty [fluid] 
ounces of the Water for six hours at the same temperature; again press out the 
liquor and strain it. Evaporate the mixed liquors in a water-bath to ten fluidounces, 
and, when cold, add the Rectified Spirit, previously mixed with the Oil of Coriander, 
Clarify by filtration, and wash what remains on the filter with Distilled Water, until 
the washings make up the filtrate to sixteen fluidounces. Then add the Sugar, and 
dissolve by means of a gentle heat. The product should weigh two pounds ten 
ounces [avoird.], and should have the sp. gr. 1:310.” Br. 

This syrup was not officinal in the U.S. P. 1870 because it was deemed unneces- 
sary, as it is nearly one-half the strength of the fluid extract. It is almost identical 
with the British syrup, which has superseded the former syrups of the London and 
Edinburgh Colleges; in prescribing it, physicians accustomed to the doses of the 
former syrups must be on their guard not very seriously to overdose their patients. 
The syrup, as made by the above formula, contains the strength of about thirty grains 
of senna in each fluidrachm, and should rank with the Fluid Extracts rather than 
the Syrups. There would seem to be no good reason why this syrup should not be 
made in the same way that the officinal syrups of Senega, Ipecac, and Krameria 
are. If one pint of fluid extract of senna be mixed with a pint of syrup, and 
eight minims of oil of coriander be added, a practically identical preparation would 
be formed: the amount of alcohol present in a dose would be too small to be thera- 
peutically objectionable, but, if desired, it could be removed by evaporation. The 
dose for an adult is from one to four fluidrachms (3-75-15 C.c.); but for children, 
for whom it was originally intended, not more than from one-eighth to one-half of 
that quantity, according to the age. 


SYRUPUS TOLUTANUS. U.S., Br. Syrup of Tolu. 
(S¥-RU/PUS TOL-U-TA'NUS. ) 

Sirop de Baume de Tolu, Sirop balsamique, F’r.; Tolubalsamsyrup, G. . 

“ Balsam of Tolu, four parts [or one and three-quarter ounces av.]; Sugar, in 
coarse powder, siaty-five parts [or twenty-eight ounces av.]; Distilled Water, a suf- 
ficient quantity, To make one hundred parts [or two pints]. Mix the Sugar with 
thirty-five parts [or thirteen fluidounces] of Distilled Water, add the Balsam, and 
digest the whole in a covered vessel, at a temperature not exceeding 82° C. (180° 
F.), for two hours. When cold, strain through a well-wetted muslin strainer, add- 
ing, through the strainer, enough Water to make the Syrup weigh one hundred 
parts [or measure two pints], and mix thoroughly.” U. S.* 

“Take of Balsam of Tolu one ounce and a quarter [avoirdupois] ; Refined Sugar 
two pounds [avoird.]; Distilled Water one pint [Imperial measure], or @ sufficiency. 
Boil the Balsam in the Water for half an hour in a lightly covered vessel, stirring 
occasionally. Then remove from the fire, and add Distilled Water, if necessary, so 

* Syrupus Tolutanus, U.S. 1870. “Take of Tincture of Tolu two fluidounces ; Carbonate of 
Magnesium one hundred and twenty grains ; Sugar [refined], in coarse powder, twenty-six troyounces ; 
Water a pint, Rub the Tincture of Tolu first with the Carbonate of Magnesium and two troy- 
ounces of the Sugar, then with the Water gradually added, and filter, To the filtered liquid add 


the remainder of the Sugar, and having dissolved it with the aid of a gentle heat, strain the solu- 
tion while hot.” U.S. 1879- 
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that the liquid shall measure sixteen [fluidJounces. Filter the solution when cold, 
add the Sugar, and dissolve with the aid of a steam or water-bath. The product 
should weigh three pounds [avoird.], and should have the sp. gr. 1:330.” Br, 

We regret the change in the process for this syrup. It is now directed to be 
made by digesting the balsam in a hot solution of sugar and straining when cold, 
and the result is a cloudy syrup instead of the transparent, highly flavored syru 
of 1870. In the superseded process, the tincture of tolu was rubbed with car- 
bonate of magnesium and a little sugar, and afterwards with the water, in order 
to enable this fluid to take from the tincture all that it is capable of dissolving; 
the carbonate of magnesium and the precipitated resin of the tincture being sepa- 
rated by filtration. The process was then completed by forming a syrup with the 
filtered liquid. It is in accordance with a formula proposed by Mr. J. D. Fin- 
ley, aud published in a note in the eleventh edition of the U. 8. Dispensatory. 
The resulting syrup is beautifully and permanently clear, and has very decidedly 
the flavor of the balsam. In the present U.S. and British processes the soluble 
principles of the balsam are extracted by boiling it with water, but with great waste 
of the material, as the water dissolves but a small portion of the active matter. To 
obviate this waste, the same portion of balsam is, according to Mr. Brande, usually 
employed in successive operations; and it long continues to impart odor and taste to 
boiling water. Syrup of tolu is a feeble preparation, and is used chiefly to impart 
its agreeable flavor to mixtures. If a stronger syrup is desired, it is readily made 
by adding tincture of tolu in the desired quantity and directing the bottle to be 
shaken. 


SYRUPUS ZINGIBERIS. U.S., Br. Syrup of Ginger. 
(S¥Y-RU/PUS ZIN-GIB’E-RIS.) 

Sirop de Gingembre, Fr.; Ingwersyrup, @. 

“Fluid Extract of Ginger, two parts [or one fluidounce]; Sugar, in coarse pow- 
der, sixty-five parts [or thirty ounces av.]; Water a sufficient quantity, To make one 
hundred parts [or about two pints]. Rub the Fluid Extract of Ginger with twenty- 
five parts [or twelve ounces av.] of Sugar, and expose the mixture to a heat not 
exceeding 60° C. (140° F.), until all the alcohol has evaporated. Then mix the 
residue thoroughly, by agitation, with thirty-five parts [or fifteen fluidounces] of 
Water, and filter the liquid, adding, through the filter, enough Water to make the 
whole weigh sixty parts [or measure twenty-two fluidounces]. Finally, add the 
remainder of the Sugar, dissolve it by agitation, without heat, and strain.” U.S. 

“Take of Strong Tincture of Ginger six fluidrachms ; Syrup nineteen fluid- 
ounces. Mix with agitation.” Dr. 

The U.S. process of 1870 for Syrup of Ginger was upon the same amended 
plan as that adopted for Syrup of Tolu, and yielded a fine preparation entirely 
free from turbidness. We do not regard the present officinal process as an improve- 
ment. It is more troublesome, and a transparent syrup can only be secured by 
passing the filtrate repeatedly through the filter. Percolation will doubtless be 
preferred to agitation in dissolving the sugar. The use of carbonate of mag- 
nesium was unobjectionable, and the process of the U.S. P. 1870 was preferable.* 
The British syrup, being made by the simple incorporation of the tincture with 
syrup, has of course all the strength of the ginger, but is inferior to the U.S. 
preparation in appearance and flavor. The old plan of using water as the men- 
struum has been entirely abandoned, as the syrup thus made is encumbered with 
mucilage and starch, and consequently rendered more liable to decomposition. In 
order that the preparation may be of the proper strength, it is necessary that the 
fluid extract should have been made with the best Jamaica ginger. The syrup of 


* Syrupus Zingiberis, U.S. 1870. “Take of Fluid Extract of Ginger a fluidounce ; Carbonate 
of Magnesium one hundred and sixty grains ; Sugar [refined], in coarse powder, seventy-two troy- 
ounces ; Water forty-two fluidounces. Rub the Fluid Extract of Ginger first with the Carbonate 
of Magnesium and two troyounces of the Sugar, and then with the Water, gradually added, and 
filter. To the filtered liquor add the remainder of the Sugar, and, having dissolved it with the aid 
of a gentle heat, strain the solution while hot.” U.S. 
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ginger is much used as a warm stomachic addition to tonic and purgative infusions 
or mixtures, and to impart flavor particularly to carbonic acid water. The dose is 
a fluidrachm (3:75 C.c.) or more. 


TABACUM. U.S. Tobacco. 
(TAB/A-CUM.) 


“The commercial, dried leaves of Nicotiana Tabacum. Linné. (Nat. Ord. So- 
lanacee.)” U.S. “The dried leaves of Virginian tobacco, Nicotiana Tabacum. 


(Linn. Steph. & Church, Med. Bot., plate 37.) Cultivated in America.” Br. 
Tabaci Folia, Br.; Leaf Tobacco; Folia Nicotiane, P.G.; Nicotiane, Tabac, Fr.; Tabak, 
Tabaksblitter, G.; Tobacco, J/t.; Tobaco, Sp. 
Gen. Ch. Corolla funnel-shaped with the border plaited. Stamens inclined. Cap- 


sules two-valved, two-celled. Willd. 

Nicotiana Tabacum. Willd. Sp. Plant.i.1014; Bigelow, Am. Med. Bot. ii. 171; 
B. & 7.191. The tobacco is an annual plant, with a large fibrous root, and an 
erect, round, hairy, viscid stem, which branches near the top, and rises from three 
to six feet in height. The leaves are numerous, alternate, sessile, and somewhat 
decurrent, very large, ovate-lanceolate, pointed, entire, slightly viscid, and of a pale 
green color. The lowest are often two feet long, and six inches broad. The flowers 
are disposed in loose terminal panicles, and are furnished with long, linear, pointed 
bracts at the divisions of the peduncle. The calyx is bell-shaped, hairy, somewhat 
viscid, and divided at its summit into five pointed segments. The tube of the 
corolla is twice as long as the calyx, of a greenish hue, swelling at top into an ob- 
long cup, and ultimately expanding into a five-lobed, plaited, rose-colored border. 
The whole corolla is very viscid. The filaments incline to one side, and support 
oblong anthers. The pistil consists of an oval germ, a slender style longer than the 
stamens, and a cleft stigma. The fruit is an ovate, two-valved, two-celled capsule, 
containing numerous reniform seeds, and opening at the summit. The leaves are 
the part employed. The seeds, examined by I. M. Brandt, yielded no narcotic 
principle, though a protein-like substance contained in them was thought, by its de- 
composition, to produce nicotine. (Neues Jahrb. fiir Pharm., xxi. 42.) Prof. Proe- 
ter also failed to find nicotine in the seeds. (Proc. A. P. A., 1858, p. 296.) 

There is good reason to believe that this plant is a native of tropical America, 
where it was found by the Spaniards upon their arrival. It is at present cultivated 
in most parts of the world, and nowhere more abundantly than within the limits of 
the United States. Virginia is, perhaps, the region most celebrated for its culture. 
The young shoots, produced from seeds thickly sown in beds, are transplanted into 
the fields during the month of May, and set in rows with an interval of three or 
four feet between the plants. Through the whole period of its growth, the crop 
requires constant attention. The development of the leaves is promoted by remov- 
ing the top of each plant, and thus preventing it from running into flower and seed. 
The harvest is in August. The ripe plants, having been cut off above their roots, 
are dried under cover, and then stripped of their leaves, which are tied in bundles, 
and packed in hogsheads. While hung up in the drying houses, they undergo a 
curing process, consisting in exposure to a considerable degree of heat, through 
which they become moist, or in other words are said to sweat, after which they are 
dried for packing. : 

Two varieties of this species are mentioned by authors, one with narrow, the other 
with broad leaves; but they do not differ materially in properties. Great diversity 
in the quality of tobacco is produced by difference of soil and mode of cultivation ; 
and several varieties are recognized in commerce. Other species also of Nicotiana 
are said to be cultivated, especially NV. rustica and N. paniculata, the former of 
which is said to have been the first introduced into Europe, and is thought to have 
been cultivated by the aborigines of this country, as it is naturalized near the borders 
of some of our small northern lakes. The N. guadrivalvis of Pursh affords tobacco 
to the Indians of the Missouri and Columbia Rivers; and N. fruticosa, a native of 
China, was probably cultivated in Asia before the discovery of this continent by 


“7 


PART I. Tabacum. 1417 


Columbus. The latter species is said by Mr. John Le Conte to be that from which 
the best Cuba tobacco is obtained.* (A. J. P., 1859.) 

Properties. Tobacco, as it occurs in commerce, is of a yellowish brown color 
a strong narcotic penetrating odor which is wanting in the fresh leaves, and a bitter, 
nauseous, and acrid taste. These properties are imparted to water and alcohol. 
They are injured by long boiling; and the extract is, therefore, relatively feeble. 
Officinally the leaves are described as “up to twenty inches (50 em.) long, oval 
or ovate-lanceolate, acute, entire, brown, friable, glandular-hairy, of a heavy, pecu- 
liar odor, and a nauseous, bitter and acrid taste.” U.S. An elaborate analysis of 
tobacco was made by Vauquelin, who discovered in it, among other ingredients, an 
acrid, volatile, colorless liquid, slightly soluble in water, very soluble in alcohol, and 
supposed to be the active principle. It was separated by a complicated process, of 
which, however, the most important step was the distillation of tobacco juice with 
potassa. In the results of this distillation, Vauquelin recognized alkaline properties, 
which he ascribed to ammonia, but which were, in part at least, dependent upon 
the acrid principle alluded to. To this principle the name of nicotine was given ; 
but its alkalinity was not ascertained till a subsequent period. Another substance 
was obtained by Hermbstiidt by simply distilling water from tobacco, and allowing 
the liquid to stand for several days. A white crystalline matter rose to the surface, 
which, upon being removed, was found to have the odor of tobacco, and to resemble 
it in effects. It was fusible, volatilizable, similar to the nicotine of Vauquelin in 
solubility, and without alkaline or acid properties. It was called nicotianin by 
Hermbstiidt, and appears to partake of the nature of volatile oils. Fliickiger, who 
made a study of this nicotianin, is of the opinion that it is simply a fatty acid con- 
taminated with a little volatile oil. (Pharmacographia, 2d ed., p. 468.) Two Ger- 
man chemists, Posselt and Reimann, subsequently analyzed tobacco, and ascertained 
the alkaline nature of its active principle, which, however, neither they nor Vauque- 
lin obtained in a state of purity. According to these chemists, 10,000 parts of the 
fresh leaves contain 6 parts of an alkaloid, which they call nicotine, 1 of the nicotianin 
of Hermbstiidt, 287 of slightly bitter extractive, 174 of gum mixed with a little 
malate of calcium, 26°7 of green resin, 26 of albumen, 104°8 of a substance analo- 
gous to gluten, 51 of malic acid, 12 of malate of ammonium, 4°8 of sulphate of po- 
tassium, 6-3 of chloride of potassium, 9°5 of potassa, which was combined in the 
leaves with malic and nitric acids, 16°6 of phosphate of calcium, 24:2 of lime which 
had been combined with malic acid, 8°8 of silica, 496-9 of lignin, traces of starch, 
and 8828 parts of water. (Berzelius, Zracté de Chimie.) According to M. H. 
Goupet, tobacco contains also a little citric acid. (Chem. Gaz., Aug. 1846, p. 319.) 
The nicotine obtained by Vauquelin, and by Posselt and Reimann, was a colorless, 
volatile liquid, and, as subsequently ascertained by Henry and Boutron, was in fact 
an aqueous solution of the alkaline principle in connection with ammonia. It was 
reserved for these chemists to obtain nicotine in a state of purity. It exists in to- 
bacco combined with an acid in excess, and in this state is not volatile It is 
easily extracted from tobacco by means of alcohol or water as a malate, from which 
the alkaloid can be separated by shaking it with caustic lye and ether. The ether 
is then expelled by warming the liquid, which finally has to be mixed with slaked 
lime and distilled in a stream of hydrogen, when the nicotine begins to come over 
at about 200° C. (392° F.). For a mode of estimating the proportion of nicotine 


* The latest researches indicate that the officinal species is a more exclusive source of the com- 
mercial tobacco than is indicated by the text, andalso in the Pharmacographia, where it is stated that 
N. rustica furnishes Hast India Tobacco and the kinds known as Latakia and Turkish Tobacco, 
N. Persica, the tobacco of Shiraz, and NV. repanda, a much valued Havana tobacco. Latakia to- 
bacco seems, however, to be the product of the officinal plant, and Senator Vidal asserts that WV. re- 
panda is not found in Cuba, NV. Tabacum being the only species there cultivated. (P. J. Tr., viii. 710.) 

+ M. Liecke determines the proportion of nicotine in any specimen of tobacco as follows. He 
treats the dry leaves three times successively with water acidulated with sulphuric acid, and evap- 
orates the liquid to the consistence of an extract. The extract is agitated with its volume of alco- 
hol, and the tincture is filtered through paper previously washed with alcohol. It contains all the 
nicotine in the state of sulphate. After evaporating the alcohol, he decomposes the sulphate by 

- eaustic potassa in a distillatory apparatus of glass, which is heated gradually, by means of an oil- 
bath, to 260° C., and saturates the nicotine received by dilute sulphuric acid, (Journ. de Pharm. et 
de Chim., Déc. 1867, p. 451.) 
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in tobacco, see P. J. Jr. (Dec. 1873, p. 442). For an analysis of the ashes of 
Virginia tobacco, by Messrs. McD. Firby, of New Orleans, and J. A. Cahill, of 
Virginia, see Chem. News (Sept. 4, 1874, p. 117). 

Nicotine. (Nicotina or Nicotia.) This is a colorless or nearly colorless fluid; of 
the sp. gr. 1:027; boiling at 247° C. (476°6° F.), and not solidifying at —15° C. 
(14° F.); of little smell when cold; of an exceedingly acrid burning taste, even 
when largely diluted; entirely volatilizable, and, in the state of vapor, very irritant 
to the nostrils, with an odor recalling that of tobacco; inflammable; very soluble 
in water, alcohol, ether, the fixed oils, and oil of turpentine; strongly alkaline in 
its reaction ; and capable of forming crystallizable salts with the acids. These salts 
are deliquescent, having a burning and acrid taste, and, like the salts of ammonia, 
lose a portion of their base by heat. Nicotine contains a much larger proportion of 
nitrogen than most of the other organic alkalies. Its formula is C,,H,,N,. In its 
action on the animal system, it is one of the most virulent poisons known. A drop 
of it, in the state of concentrated solution, was sufficient to destroy a dog; and 
small birds perished at the approach of a tube containing it. In man, it is said to 
destroy life, in poisonous doses, in from two to five minutes. Tannin forms with 
it a compound of but slight solubility, and might be employed as a counter-poison. — 
It exists in tobacco in small proportion. Henry and Boutron found different 
varieties of tobacco to give products varying from 3°8 to 11:28 parts in 1000. It 
has been found in the seeds, and in very small proportion in the root. (See Journ. 
de Pharm., xxii. 689.) There can be little doubt that tobacco owes its activity to 
this alkaloid.* It has been employed as a poison. For a very interesting account 
of it in all its toxicological relations, the reader is referred to a memoir by Orfila, 
translated by Dr. Lee, and published in the WV. Y. Journ. of Med. (N.5., ix. 112, 
219, and 369). A paper on the same subject, by Dr. A. 8. Taylor, is contained in 
the P. J. Tr., June, 1859 (p. 620). Nicotine has the remarkable property of re- 
sisting decomposition amid the decaying tissues of the body, and was detected by 
Orfila in the bodies of animals destroyed by it two or three months after their 
death. Prof. F. F. Mayer, of New York, has concluded from his experiments 
that nicotine is the active principle in all parts of the plant both before and after 
curing. (Proc. A. P. A., 1865.) . 

Vohl and Eulenberg (P. J. 7r., Jan. 1872, p. 567) made an interesting analysis 
of tobacco-smoke. The smoke analyzed was of strong tobacco, containing 4 per cent. 
of nicotine. Notwithstanding this large proportion of nicotine, none of it was found 


* M. Schloesing obtained a much larger proportion than that stated above, by the following 
process. Tobacco is exhausted by boiling water, the infusion evaporated to a semi-solid consist- 
ence, and the extract shaken with twice its volume of alcohol of 36°. Two layers form, of which 
the upper contains all the nicotine. This is decanted, most of the alcohol evaporated, and alcohol 
anew added in order to precipitate certain matters. The extract is treated with a concentrated so- 
lution of potassa, and, after cooling, is shaken with ether, which dissolves the nicotine. To the 
ethereal solution powdered oxalic acid is added, which unites with the nicotine, and separates in 
the form of a syrupy mass. This, being washed with ether, treated with potassa, taken up by 
water, and distilled in a water-bath, yields the nicotine, which may be obtained pure by rectifica- 
tion in a current of hydrogen. (Journ. de Pharm., 3e sér., xii. 157.) Orfila, in his memoir on nic- 
otine, states that Havana tobacco yields 2 per cent. of this alkaloid, Maryland 2°3 per cent., and 
Virginia 6°9 per cent. lLaiblin’s modification of Schloesing’s process is as follows. ‘“‘ Coarsely-cut — 
tobacco is digested for a day with cold water, and the mixture subsequently boiled by injection of 
superheated steam, filtered, and the residue pressed. The same series of operations is repeated, 
and the mixed filtrates are evaporated to one-third of their volume. A quantity of lime, one-tenth 
of the weight of the tobacco used, is now added, and the mixture distilled by a current of steam as 
long as nicotine (recognized by its odor) comes over. The distillate is exactly neutralized by ox- 
alic acid, the amount used being noted, and evaporated to a thin syrup. The exact amount of 
potash necessary to neutralize the oxalic acid is now added, and the crude nicotine which separates 
is collected. The remaining liquid is exhausted with ether, and the nicotine thus extracted added 
to that first obtained. That portion of the crude base which distils over below 250° C. (482° F.) is con- 
verted into oxalate by adding powdered oxalic acid to its ethereal solution; and the purified oxalate, 
which separates as a syrup, after being washed with ether, is dissolved in water and again decom- 
posed with potash as above. The product is finally heated to 110° C. (230° F.) for six hours by a 
parafiin-bath, and a slow stream of dry hydrogen passed through it to remove ammonia, ether, and 
water. The temperature is then gradually raised to 210° C. (410° F.), to complete the removal of 
the water, and on fractionally distilling the residue, pure nicotine comes over between 240° and 
242° C, (464° and 467°6° F.). It must be preserved in sealed tubes. One centner (112 lbs.) of 
tobacco thus treated yielded 600. grammes of pure nicotine (= 14 per cent.), besides impure base.” 
(A. J. P., Jan. 1880.) Kirchmann’s process may be found in N. #., 1876, p. 328. 
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in the smoke; the authors differing in their results from most previous observers ; 
Zeise alone having as early as 1843 declared its non-existence. The authors ascribe 
the mistake of others to the existence in the smoke of certain products closely resem- 
bling nicotine in sensible and physiological properties, namely, the nicotine bases, 
which have a high boiling point, such as parvoline. 

When cigars were smoked, certain gases were given off, which, when collected and 
examined, proved to be oxygen, nitrogen, carbonic acid, and marsh-gas. The smoke 
was drawn first through a potassa solution to collect acids, and then through dilute 
sulphuric acid to collect bases. With the potassa solution, an oily substance ap- 
peared on the surface, having an almost intolerable odor of tobacco-smoke, and from 
this was obtained, by distillation at a gradually increasing temperature, at first a liquid 
and oily product, and, at the temperature of 300° C. (572° F.), a substance which on 
cooling became a laminated mass. This, on being repeatedly crystallized from ether, 
assumed the appearance of pearly white scales, melting between 94° C. and 95° C. 
(201-2° and 203° F.), and of a higher boiling point than mercury. From these 
characters, as well as its percentage composition, this substance appears to be iden- 
tical with the hydrocarbon (C,,H,,) discovered by Kraut. The oily distillate before 
this, having been purified by repeated treatment with potassa and sulphuric acid, 
had a sp. gr. 0°8 to 0°87, and from its percentage composition (92 or 93 C., and 8 
or 7 H.) appears to be a mixture of different hydrocarbons, belonging to the ben- 
zene or some analogous series. The potassa solution, after the separation of the 
oils, yielded, under appropriate treatment, a large amount of gas, consisting of car- 
bon dioxide, and hydrogen cyanide and sulphide: consequently the statement that 
tobacco-smoke contains no cyanogen is a mistake. Upon a distillation of the potassa 
solution after the addition of sulphuric acid, several acids were found in the dis- 
tillate ; viz., acetic, propionic, butyric, valerianic, and carbolic, with a portion of 
creasote, more doubtfully caproic, caprylic, and succinic acids. 

The sulphuric acid solution now only remained for examination. From this, 
which had become dark-colored and thick on standing, a dark brown resin was sep- 
arated. By treatment with potassa, ammoniacal vapors escaped, and a brown oil 
with the odor of tobacco-smoke floated on the surface. From the residuary liquid, 
after distillation, saturation with caustic potassa, and redistillation, vapors escaped 
which proved to be chloride of ammonium. After further treatment, for which we 
refer to the original, the oily residue was divided by fractional distillation, and the 
whole series of picoline bases, analogous to the aniline bases, were obtained. The 
identity of the following was determined by their boiling point, percentage compo- 
sition, and the composition of the double platinum salt: pyridine, C,H,.N, boiling 
point 115° to 116° C. (239° to 240°8° F.) ; picoline, C,H,N, boiling point 134° 
to 135° C. (273-2° to 275° F.) ; dutidine, C,H,N, boiling point 155° C. (811° F.); 
collidine, C,H,,N, boiling point 171:5° C. (341° F.) Gsomeric with xylidine) ; par- 
voline, C,H,,N, boiling point 187° to 188° C. (868:6° to 370:4° F.) Gsomeric with 
cumidine) ; coridine, C,,H,.N, boiling point 211° C. (411°8 F.) ; rubidine, C,,H,,N ; 
and probably wiidine, C,,H,,N, boiling point 251° C. (483°8° F.). No trace of 
nicotine was to be found. ‘The authors experimented physiologically with only a 
mixture, of those boiling below 160° C. (320° F.), and of those between 160° 
and 250° ©. (320° and 482° F.); and these were found, like nicotine, to cause 
contraction of the pupil, dyspnoea, general convulsions, and death. 

When distilled at a temperature above that of boiling water, tobacco affords an 
empyreumatic oil, which Mr. Brodie proved to be a most virulent poison. A single 
drop, injected into the rectum of a cat, occasioned death in about five minutes, and 
double the quantity, administered in the same manner to a dog, was followed by the 
same result. This oil is of a dark brown color, and an acrid taste, and has a very dis- 
agreeable odor, exactly resembling that of tobacco-pipes which have been much used. 
It has been stated to contain nicotine. (Ann. de Chim. et de Phys., 3e sér., 1x. 465.) 

It is quite certain that tobacco leaves undergo considerable chemical changes dur- 
ing the processes of curing and preparation for use. Thus, the characteristic odor 
of ordinary tobacco is entirely different from that of the fresh leaves, and must be 
owing to the generation of a new volatile principle. . It has also been asserted that 
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the proportion of nicotine in prepared tobacco is greater than in the fresh. It has 
even been made a question, whether nicotine exists at all in the fresh growing leaves ; 
but this question has been experimentally decided in the affirmative by Prof. Procter 
(Proc. A. P. A., 1858, p. 300); and Prof. Mayer, of New York, has experimentally 


determined that the nicotine exists as largely in the plant before as after curing; — 


indeed, he believes that it is somewhat diminished in the process, probably in part 
if not altogether by volatilization. (Jbid., 1865.) inti 

The distinguishing character of tobacco, as given in the Br. Pharmacopeeia, is 
that, when distilled with solution of potassa, it yields an alkaline fluid, having the 
peculiar odor of nicotine, and giving precipitates with platinic chloride and tincture 
of galls. 

Medical Properties and Uses. Tobacco is a powerful sedative poison, which 
is locally irritant. Snuffed up the nostrils, it excites violent sneezing and a copious 
secretion of mucus; chewed, it irritates the mucous membrane of the mouth, and 
increases the flow of sgliva; when injected into the rectum, it sometimes operates as 
a cathartic; and the alkaloid nicotine injected into the cellular tissue of animals evi- 
dently produces much pain. Moderately taken, it quiets restlessness, calms mental 
and corporeal inquietude, and produces a state of general languor or repose, which 
has great charms for those habituated to the impression. In larger quantities, it 
gives rise to confusion of the head, vertigo, stupor, faintness, nausea, vomiting, and 
general depression of. the nervous and circulatory functions, which, if increased, 
eventuates in alarming and even fatal prostration. The symptoms of. its excessive 
action are severe retching, with the most distressing and continued nausea, great 
feebleness of pulse, coolness of the skin, fainting, and sometimes convulsions. We 
are singularly deficient in exact knowledge as to how these various symptoms are 


produced. In accordance with the experimental evidence at hand, the convulsions — 


are spinal; and it seems well determined that the paralysis is due to a depressant 
action upon the motor nerve trunks, which immediately after death are found to be 
inexcitable. How the circulatory phenomena are brought about is not clear, but 
it would appear that the heart-muscle is not itself directly affected, as Benham 
found that the direct application of the poison to the viscus does not arrest its 
pulsations. 

The use of tobacco was adopted by the Spaniards from the American Indians. In 
the year 1560, it was introduced into France by the ambassador of that country at 
the court of Lisbon, whose name—Nicot—has been perpetuated in the generic title 
of the plant. Sir Walter Raleigh is said to have introduced the practice of smoking 
into England. In the various modes of smoking, chewing, and snuffing, the drug 
is now largely consumed in every country on the globe. It must have properties 
peculiarly adapted to the propensities of our nature, to have thus surmounted the 
first repugnance to its odor and taste, and to have become the passion of so many 
millions. When employed in excess, it enfeebles digestion, produces emaciation 
and general debility, and lays the foundation of serious nervous disorders. The 
most common of these is undoubtedly disturbance of the innervation of the heart, 
with consequent palpitations and cardiac distress. Amaurosis and even color-blind- 
ness are occasionally produced, and even insanity has been ascribed to chronic to- 
bacco poisoning. In many cases of “nervous break-down’”’ attributed to overwork, 
the excessive use of tobacco has certainly been an important etiological factor. In 
the form of snuff, tobacco is sometimes so much contaminated with lead, in conse- 
quence of being kept in leaden boxes, as to produce the poisonous effects of that 
metal. In different kinds of snuff, Dr. A. Vogel has found from 0-014 to 1:025 
per cent. of lead. (See A. J. P., 1864, p. 422.) 

Formerly much used as a relaxant, tobacco has been superseded by safer and 
more efficacious remedies, so that it is at present never employed as an internal 
medicine, unless it be in chronic asthma. Locally the remedy is still used to some 
extent in various skin diseases, in hemorrhoids, and in various spasmodic or painful 
affections. It should always be borne in mind that its active principle is absorbed 
readily by the skin, and that serious or even fatal poisoning may result from its 
too free application to the surface of the body. A case of death is on record, 
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occurring in a child eight years old, in consequence of the application of the ex- 
pressed juice of the leaves to the head, for the cure of tinea capitis. Death has 
also been produced by the inhalation of the smoke. 

Five or six grains (0°33-0-4 Gm.) of powdered tobacco will generally act as an 
emetic; but the remedy ought never to be used for such purpose. 

Off. Prep. Enema Tabaci, Br. 


TAMARINDUS. U.S., Br. Tamarind. 
(TAM-A-RIN’DUS.) 


“The preserved pulp of the fruit of Tamarindus Indica. Linné. (Nat. Ord. 
Leguminosz, Ceesalpiniez.)” U.S. ‘The preserved pulp of the fruit.” Br. 


Pulpa Tamarindorum Cruda, s. Fructus Tamarindorum, P.G.; Tamarin, Tamarins, /r.; Tama- 
rinden, G.; Tamarindi, /t.; Tamarindos, Sp. 


Gen. Ch. Calyx four-parted. Petals three. Nectary with two short bristles under 
the filaments. Legume filled with pulp. Wild. 

Tamarindus Indica, Willd. Sp. Plant. iii. 577; B. & 7.92. The tamarind 
tree is the only species of this genus. It rises to a great height, sends off numer- 
ous spreading branches, and has a beautiful appearance. The trunk is erect, thick, 
and covered with a rough, ash-colored bark. The leaves are alternate and pin- 
nate, composed of many pairs of opposite leaflets, which are almost sessile, entire, 
oblong, obtuse, unequal at their base, about half an inch long by a sixth of an inch 
broad, and of a yellowish green color. The flowers, which are in small lateral 
racemes, have a yellowish calyx, and yellow petals beautifully variegated with red 
veins. The fruit is a broad, compressed, reddish ash-colored pod, much curved, 
from two to six inches long, with numerous brown, flat, quadrangular seeds, con- 
tained in cells formed by a tough membrane. Exterior to this membrane is a light. 
colored acid pulpy matter, between which and the shell are several somewhat 
branched tough ligneous strings, running from the stem to the extremity of the pod, 
the attachment of which they serve tostrengthen. ‘The shells are fragile and easily 
separated. 

Tamarindus Indica appears to be a native of the East and West Indies, Egypt, 
and Arabia, though believed by some to have been imported into America. Dr. 
Barth, the African traveller, found it abundant in the interior of Africa. ( Travels 
in Africa, Am. ed., 1857, 1. 418.) De Candolle is doubtful whether the Kast and 
West India trees are of the same species. It is stated by writers that the pods of 
the former are much larger than those of the latter, and have a greater number of 
seeds; the Hast India tamarinds containing six or seven, those from the West Indies 
rarely more than three or four. In a parcel of the latter in the possession of the 
authors of the Dispensatory there were, however, numerous pods with from eight 
to ten seeds, and the number generally exceeded four. 

Tamarinds are brought to us chiefly from the West Indies, where they are pre- 
pared by placing the pods, previously deprived of their shell, in layers in a cask, and 
pouring boiling syrup over them. A better mode, sometimes practised, is to place 
them in stone jars, with alternate layers of powdered sugar. ‘They are said to be 
occasionally prepared in copper boilers. In the Hast Indies tamarinds are often pre- 
pared for market by stripping off the outer shell and pressing the pulpy interiors 
into a mass; sometimes they are packed as in the West Indies. 

Properties. Fresh tamarinds, which are sometimes, though rarely, brought te 
this country, have an agreeable sour taste, without any mixture of sweetness. As we 
usually find them, in the preserved state, they form a dark-colored adhesive mass, 
consisting of syrup mixed with the pulp, membrane, strings, and seeds of the pod, 
and having a sweet acidulous taste. The brown, flattish, quadrangular seeds, each 
enclosed in a tough membrane, should be hard, clean, and not swollen, the strings 
tough and entire, and the smell without mustiness. From the analysis of Vauque- 
lin, it appears that in 100 parts of the pulp of tamarinds, independently of the sugar 
added to them, there are 9:40 parts of citric acid, 1:55 of tartaric acid, 0°45 of 
malic acid, 3:25 of bitartrate of potassium, 4°70 of gum, 6:25 of jelly, 34°35 of 
parenchymatous matter, and 27:55 of water; so that the acidity is owing chiefly 
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to citric acid. Itis said that copper may sometimes be detected in preserved tama- 
rinds, derived from the boilers in which they are occasionally prepared. Its presence 
may be ascertained by the reddish coat which it imparts to the blade of a knife im- 
mersed in the tamarinds. 

Medical Properties and Uses. Tamarinds are laxative and refrigerant, and 
infused in water form a highly grateful drink in febrile diseases, Convales- 
cents often find the pulp a pleasant addition to their diet, and useful by preserving 
the bowels in a loose condition. It is sometimes prescribed in connection with 
other mild cathartics, and is one of the ingredients in the confection of senna. 
Though frequently given with infusion of senna to cover its taste, it 1s said to 
weaken its purgative power; and the same observation has been made of its influ- 
ence upon the resinous cathartics in general. From a drachm to an ounce (3'9- 
31:1 Gm.) or more may be taken at a dose. ) 

Off. Prep. Confectio Senne. 


TANACETUM. U.S. Tansy. 
(TAN-A-CE/TUM.) 


“The leaves and tops of Tanacetum vulgare. Linné. (Nat. Ord. Composite.)” 
CS. 

Summitates Tanaceti; Herbe aux Vers, Tanaisie, Fr.; Gemeiner Rainfarrn, Wurmkraut, @.; 
Tanaceto, /t., Sp. 

Gen. Ch. Receptacle naked. Pappus somewhat emarginate. Calyx imbricate, 
hemispherical. Corolla rays obsolete, trifid. Willd. 

Tanacetum vulgare. Willd. Sp. Plant. iii. 1814; Woodv. Med. Bot. p. 66, t. 27. 
This is a perennial herbaceous plant, rising two or three feet in height. Thestems 
are strong, erect, obscurely hexagonal, striated, often reddish, branched towards 
the summit, and furnished with alternate, doubly pinnatifid leaves, the divisions of 
which are notched or deeply serrate. The flowers are yellow, and in dense terminal 
corymbs. Hach flower is composed of numerous florets, of which those constituting 
the disk are perfect and five-cleft, those of the ray very few, pistillate, and trifid. 
The calyx consists of small, imbricated, lanceolate leaflets, having a dry scaly margin. 
The seeds are small, oblong, with five or six ribs, and crowned with a membranous. 
pappus. 

Tansy is cultivated in our gardens, and grows wild in the roads and in old fields, 
but was introduced from Europe, where it is indigenous. It is in flower from July 
to September. There is a variety of the plant with curled leaves, which is said to 
be more grateful to the stomach than that above described, but has less of the pe- 
culiar sensible properties of the herb, and is probably less active. 

Properties. ‘‘ Leaves about six inches (15 em.) long; bipinnatifid, the segments 
oblong, obtuse, serrate or incised, smooth, dark green, and glandular; flower-heads 
corymbose, with an imbricated involucre, a convex, naked receptacle, and numerous 
yellow, tubular florets.” U. S. The odor is strong, peculiar, and fragrant, but much 
diminished by drying; the taste is warm, bitter, somewhat acrid, and aromatic. 
These properties are imparted to water and alcohol. According to Leppig (Disser- 
tation, Dorpat, 1882), both the flowers and the leaves contain the following constit- 
uents: ¢anacetin, tannic acid (tanacetum-tannic acid), traces of gallie acid, volatile 
oil, a wax-like substance, albuminoids, tartaric, citric, and malice acids, traces of 
oxalic acid, a leevogyrate sugar, resin, metarabie acid, pararabin, and woody fibre. 
Of these the most important are the bitter principle tanacetin, to which Leppig 
gives the formula C,,H,,O,, a compound first discovered by Homolle (1845), the 
tannic acid, to which he gives the formula C,,H,,O,,, and the volatile oil, of 
which the flowers yielded 1:49 per cent. and the leaves 0:66 per cent. The ¢ana- 
cetic acid of Peschier he considers to be impure malic acid, an opinion shared by 
Husemann. (Pflanzenstoffe, p. 537.) The bitter principle tanacetin forms a very 
hygroscopic brownish amorphous mass, easily soluble in alcohol and water, insoluble 
in ether. It possesses a taste at first characteristically bitter like willow bark, and 
then cooling and caustic. The essential oil has been investigated by Bruylants 
(Ber. Chem. Ges., xi., p. 449), who finds it to consist of a terpene, C,,H,,, boiling 
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at 155°-160° C., of which 1 per cent. only is present, an aldehyd, C,,H,,0, boil- 
ing at 195°-196° C., of which 70 per cent. was obtained, and an alcohol, C,,H,,0, 
boiling at 203°-205° C., of which 26 per cent. was present. 

Medical Properties and Uses. ‘T'ansy adds to the medical properties of the 
aromatic bitters those of an irritant narcotic. It has been recommended in inter- 
mittents, hysteria, amenorrhcea, and as a preventive of arthritic paroxysms, but in 
this country is little employed, for any purpose, in regular practice. The seeds are 
said to be most effectual as a vermifuge. ‘The dose of the powder is from thirty 
grains to a drachm (1:95-3:9 Gm.) two or three times a day; but the infusion is 
more frequently administered. <A fatal case of poisoning with half an ounce of 
oil of tansy is recorded in the Medical Magazine for November, 1834. Frequent 
and violent clonic spasms were experienced, with much disturbance of respiration ; 
and the action of the heart gradually became weaker till death took place from its 
entire suspension. No inflammation of the stomach or bowels was discovered upon 
dissection. (Am. Journ. of the Med. Sci., xvi. 256.) Two other fatal cases have 
since been recorded, one in which more than a fluidounce was taken, the other 
only a fluidrachm. In both death followed speedily, preceded by coma and violent 
convulsions. In two of the three cases above referred to, the oil seems to have 
been taken to produce abortion, but no such effect followed in either. (Jbid., xxiii. 
136, and xxiv. 279.) Dr. Pendleton records a case, in which death resulted to a 
negress of twenty-one from a considerable quantity of strong decoction of tansy 
taken internally. In the Journal de Pharmacie (Avril, 1870, p. 321) mention is 
made of a girl who, having taken half an ounce of the oil with the intent to pro- 
duce abortion, was seized with convulsions with foaming of the mouth, followed by 
profound coma, dilated pupils, frequent and feeble pulse, ete.; but in this case re- 
covery took place after vomiting, maintained by warm drinks, sassafras, and a dose 
of castor oil. 


TARAXACUM. U.S. Taraxacum. [Dandelion.] 
(TA-RAX!A-CUM—ta-riks’a-kium.) 

Taraxaci Radix, Br.; Dandelion Root; Pissenlit, Dent de Lion, Fr.; Léwenzahn, G.; Taras- 
saco, /t.; Diente de Leon, Sp. 

“The root of Taraxacum Dens-leonis, Desfontaines (Nat. Ord. Composite), 
gathered in autumn.” U.S. “The fresh and dried roots of Taraxacum Dens 
Leonis, D. C.; Woodv. Med. Bot. (Leontodon Taraxacum), plate 3, gathered be- 
tween September and February, from meadows and pastures in Britain.” Br. 

Gen. Ch. Receptacle naked. Calyx double. Seed-down stipitate, hairy. Willd. 

Leontodon Taraxacum. Willd. Sp. Plant. iii. 1544.— Taraxacum Dens-leonis. 
De Cand. Prodrom. vii. 145.— Taraxacum officinale. Wiggers. B. & T. 159. The 
dandelion is an herbaceous plant, with a perennial fusiform root. The leaves, which 
spring immediately from the root, are long, pinnatifid, generally runcinate, with the 
divisions toothed, smooth, and of a fine green color. The common name of the 
plant was derived from the fancied resemblance of its leaves to the teeth of a lion. 
The flower-stem rises from the midst of the leaves, six inches or more in height. 
It is erect, simple, naked, smooth, hollow, fragile, and terminated by a large goiden- 
colored flower, which closes in the evening, and expands with the returning light 
of the sun. The calyx is smooth and double, with the outer scales bent downwards, 
The florets are very numerous, ligulate, and toothed at their extremities. The re- 
ceptacle is convex and punctured. The seed-down is stipitate, and at the period of 
maturity is disposed in a spherical form, and is so light and feathery as to be easily 
borne away by the wind, with the seeds attached. 

This species of Leontodon grows spontaneously in most parts of the globe. It 
is abundant in this country, adorning our grass-plats and pasture-grounds with its 
bright yellow flowers, which, in moist places, show themselves with the first opening 
of spring, and continue to appear till near the close of summer. In India, the plant 
is cultivated in various parts of the country, and its root collected for use between 
the months of September and February. (P. J. 7r., Dec. 1871, p. 523.) All parts 
of the plant contain a milky bitterish juice, which exudes when they are broken or 
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wounded. The leaves, when very young and blanched by the absence of light 
during their growth, are tender and not unpleasant to the taste, and are sometimes 
used as a salad. When older and of their natural color, they are medicinal. The 
Pharmacopeias recognize only the root, which is by far the most efficacious part. 
It should be full grown when collected, and should be employed in the recent state, 
as it is then most active. It does not, however, as stated by Duncan, lose nearly 
all its bitterness by drying; and the root dug up in the warmer seasons might, if 
dried with care, be employed with propriety in the succeeding winter. The juice 
of the root is thin and watery in the spring; milky, bitter, and spontaneously coag- 
ulable in the latter part of summer and autumn; and sweet and less bitter in the 
winter when affected by the frost. The months of July, August, and September 
are, therefore, the proper periods for collecting it. 

Mr. Henry Barton, of Brighton, England, prepares the juice from the flower- 
stalks by crushing and pressure, adding 25 per cent. of spirit, and, after allowing it 
to stand for some weeks in glass bottles, filters to separate a very small quantity of 
deposit, and sets aside for use. According to Mr. Barton, it remains bright, and 
retains its characteristic taste. Though not so rich in solid constituents as the juice 
of the root, yet, having an equal bitterness, it is probably not less efficacious as a medi- 
cine, if it be true, as stated by Prof. Bentley, that the efficacy of the medicine does 
not depend solely on the amount of its solid constituents, but principally if not 
entirely on the bitter principle it contains. Mr. Barton states that it is certainly 
one of the best preparations of taraxacum. (A. J. P., 1872, p. 509.) 

The fresh full-grown root of the dandelion is several inches in length, as thick as 
the little finger or thicker, round and tapering, somewhat branched, of a light brown 
color externally, whitish within, having a yellowish ligneous cord running through 
its centre, and abounding in a milky juice. In the dried state it is dark brown, 
much shrunk, wrinkled longitudinally, brittle, and when broken presents a shining 
somewhat resinous fracture. A transverse section exhibits an exterior cortical por- 
tion, thick, spongy, whitish, and marked with concentric rings, and a smaller central 
portion, ligneous and yellow; though in very old roots the latter is sometimes want- 
ing. It is without smell, but has a sweetish, mucilaginous, bitterish, herbaceous 
taste. “It should be free from the root of Cichorium Intybus (Linné), which closely 
resembles it, but is usually paler, and has the milk-vessels in radiating lines.” J. S. 
Its active properties are yielded to water by boiling, and do not appear to be injured 
in the process. Dragendorff obtained from the root gathered in October and dried 
at 100° ©. (212° F.), 24 per cent. of érulin and some sugar. The root gathered in 
March from the same place yielded 1:74 per cent. of inulin, 17 of uncrystallizable 
sugar, and 18-7 of levudin. This last-named substance, discovered by Dragendorff, 
has the same composition as inulin, but dissolves in cold water, and is devoid of any 
rotatory power. Mannit, which has been found in the infusion of the root, has 
been demonstrated by the Messrs. Smith, of Edinburgh, not to pre-exist in the 
root, but to be formed by spontaneous changes consequent on exposure. A crystal- 
lizable principle has been extracted from the juice of the root by M. Pollex, who 
has named it taraxacin. It is bitter and somewhat acrid, fusible but not volatile, 
sparingly soluble in cold water, but very soluble in boiling water, alcohol, and ether. 
It is obtained by boiling the milky juice in distilled water, filtering the concentrated 
liquor, and allowing it to evaporate spontaneously in a warm place. The taraxacin 
crystallizes, and may be purified by repeated solution and crystallization in alcohol 
or water. Kromayer (Arch. Pharm. (2), ev. 6) also obtained taraxacin, and, in 
addition, a second crystalline principle, tarazacerin, C,H,,O, insoluble in water, but 
soluble in alcohol. According to Vogel, the intra-cellular substance of the root 
consists chiefly of pectose, which is the result of a metamorphosis of the substance 
Saban the membrane of the cells. (Journ. de Pharm., Avril, 1864, p. 

2.) 

The root of Aspargia hispida has been largely substituted for dandelion in Eng- 
land by the herb-gatherers (P. J. 7'r., xi. 107) ; and we are informed that a similar 
fraudulent substitution is not unfrequent, in this country, of the root of Cichorium 
Intibus, or chicory. Thisis distinguishable from the genuine root by its lighter 
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color and greater bitterness. For a particular account of the characteristics by which 
the root may be distinguished from all others, see P. J. 7'r., xvi. 304. 

Medical Properties and Uses, Taraxacum is slightly tonic, diuretic, and ape- 
rient, and is thought to have a specific action upon the liver, exciting it when languid 
to secretion, and resolving its chronic engorgements. It has been much employed 
in Germany, and is a popular remedy with many practitioners in this country. The 
diseases to which it appears to be especially applicable are those connected with de- 
rangement of the hepatic apparatus, and of the digestive organs generally. In con- 
gestion and chronic inflammation of the liver and spleen, in cases of suspended or 
deficient biliary secretion, and in dropsical affections dependent on obstruction of the 
abdominal viscera, it appears to be capable of doing good, if employed with a due 
regard to the degree of excitement. Our own experience is in its favor. An irritable 
condition of the stomach and bowels, and the existence of acute inflammation, con- 
traindicate its employment. It is usually given in the form of extract or decoction, 
though some prefer the infusion. Bitartrate of potassium is sometimes added to 
the decoction when an aperient effect is desired; and aromatics will occasionally be 
. found useful in correcting a tendency to griping or flatulence. The dried root is 
sometimes mixed, in powder, with ground coffee, the taste of which covers that of 
the dandelion. It is also used as a substitute for coffee, being powdered and roasted, 
and then prepared in the same manner. 

Off. Prep. Decoctum Taraxaci, br.; Extractum Taraxaci; Extractum Taraxaci 
Fluidum, U.S.; Succus Taraxaci, Br. 


TEREBINTHINA. U.S. Turpentine. 
(TER-E-BIN’THI-NA.) 
“A concrete oleoresin obtained from Pinus australis, Michaux, and from other 
species of Pinus. (Wat. Ord. Coniferze.)” U.S. “The concrete turpentine of 
Pinus Tveda, the Frankincense pine, and Pinus palustris, the Swamp pine. From 


the Southern States of North America.” Br. 
Thus Americanum, Br.; Common Frankincense; Terebinthina Communis; Crude Turpen- 
tine; Térébenthine commune, f.; Gemeiner Terpentin, G. 


TEREBINTHINA CANADENSIS. U.S., Br. Canada Turpentine. 
[ Balsam of Fir. | 
(TER-E-BIN'/THI-NA CAN-A-DEN'SIS.) 

“A liquid oleoresin obtained from Abies balsamea. Marshall. (Nat. Ord. Coni- 
feree.)” U.S. ‘The turpentine obtained by incision from the stem of Abies bal- 
samea, Aiton, Hort. Kew. Balm of Gilead Fir. Lambert, Pinus (Pinus balsamea), 
plate 31. From Canada.” Br. 

Canada Balsam; Balsamum Canadense; Térébenthine du Canada, Baume de Canada, Térében- 
thine, Fr.; Terpentin, Canadischer Terpentin, G.; Trementina, Jt., Sp. 

The term turpentine is usually applied to certain vegetable juices, liquid or con- 
crete, which consist of resin combined with a peculiar essential oil, called o7l of tur- 
pentine. They are generally procured from different species of pine, fir, or larch ; 
though other trees afford products which are known by the same general title, as, for 
instance, Pistacia Terebinthus, which yields the Chian turpentine. Some French 
writers extend the name of turpentine to other juices consisting of resin and essen- 
tial oil, without benzoic or cinnamic acid, as copaiba, balm of Gilead, ete. | We shall 
describe particularly, in this place, only the turpentines which are either now 
officinal, or have but recently ceased to be so. A brief botanical view of the plants 
from which they are respectively derived, will be in accordance with the plan of this 
work. It is proper first to observe that the original genus Pinus of Linnzeus has 
been divided into the three genera, Pinus, Abies, and Larix, which are now very 
generally recognized, though Lindley unites the two latter in his Flora Medica. 

Pinus. Gen. Ch. Flowers monecious. MAuLEs. Cathkins racemose, compact, 
and terminal; squamose; the scales staminiferous at the apex. Stamens two; the 
anthers one-celled. FEMALES. Catkins or cones simple, imbricated with acuminate 
scales. Ovaries two. Stigmas glandular. Scales of the cone oblong, club-shaped, 
woody ; umbilicato-angular at the apex. Seeds in pairs, covered with a sharp-pointed 
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membrane. Cotyledons digitato-partite. Leaves two or many, in the same sheath, 
(Pereira’s Mat. Med.; from Bot. Gall.) ) 

1. Pinus palustris. Willd. Sp. Plant. iv. 499.—P. Australis. Michaux, NV. Am. 
Sylv. iii. 133; B. & 7. 258. “ Leaves in threes, very long; stipules pinnatifid, 
ramentaceous, persistent ; strobiles subcylindrical, armed with sharp prickles.” 

This is a very large indigenous tree, growing in dry, sandy soils, from the southern 
part of Virginia to the Gulf of Mexico. Its mean elevation is sixty or seventy feet, 
and the diameter of its trunk about fifteen or eighteen inches for two-thirds of this 
height. The leaves are about a foot in length, of a brilliant green color, and united 
in bunches at the ends of the branches. The names by which the tree is known in 
the Southern States are long-leaved pine, yellow pine, and pitch pine ; but the first 
is most appropriate, as the last two are applied also to other species. This tree fur- 
nishes by far the greater proportion of the turpentine, tar, etc., consumed in or exported 
from the United States. (See Pix Liquida.) 

2. Pinus Txeda. Willd. Sp. Plant. iv. 498; Michaux, NV. Am. Sylv. iii. 156; 
B.& T. 259. “Leaves in threes, elongated, with elongated sheaths; strobiles ob- 
long-conical, deflexed, shorter than the leaf; spines inflexed.” 

This is the loblolly or old field pine of the Southern States. It is abundant in 
Virginia, where it occupies the lands exhausted by cultivation. It exceeds eighty feet 
in height, has a trunk two or three feet in diameter, and expands into a wide spread- 
ing top. The leaves are about six inches long, and of a light green color. It 
yields turpentine in abundance, but less fluid than that which flows from the pre- 
ceding species. 

3. Pinus sylvestris. Willd. Sp. Plant. iv. 494; Michaux, N. Am: Sylw. iii. p. 
125; B. & T. 257. “ Leaves in pairs, rigid; strobiles ovate-conical, of the length 
of the leaves; scales echinate.” 

This tree, when of full size, is eighty feet high, with a trunk four or five feet in 
diameter. It inhabits the northern and mountainous parts of Europe. In Great 
Britain it is called the wild pine or Scotch fir ; the latter name having been given to 
it from its abundance on the mountains of Scotland. It yields a considerable pro- 
portion of the common Huropean turpentine, 

In Germany a fibrous substance is prepared from the leaves of this and other 
species of Pinus and Abies, called fir-wool, and a volatile oil is distilled from them 
called fir-wool oil, which is considerably used, both internally and locally, as a remedy 
for rheumatism, palsy, chronic catarrh, chronic skin diseases, etc..—indeed, for the 
same purposes generally as the oil of turpentine. (See A. J. P., May, 1863, p. 274.) 
This oil resinifies on exposure, like oil of turpentine, and varies in sp. gr. from 
0-876 to 0-912, according to its source. Its dose, when it is used internally, is from 
fifteen to twenty drops. An extract of the leaves, denominated fir-wool extract, is 
used for similar purposes. The leaves are made also into wadding and clothing, 
designated as fir-wool from their origin, which are supposed to have some merit in 
the treatment of rheumatic affections. (Jbid., March, 1867, p. 178.) 

Besides the pines above described, various others yield medicinal products. Pinus 
maritima (P. Pinaster of Aiton and Lambert), growing in the southern and mari- 
time parts of Europe, yields much of the turpentine, pitch, and tar consumed in 
France, and is admitted among the officinal plants in the French Codex. From the 
branches of Pinus Pumilio, which inhabits the mountains of eastern and south- 
eastern Kurope,a terebinthinate juice exudes spontaneously, called Hungarian bal- 
sam. Pinus Cembra, or the Siberian stone-pine of the Alps and Carpathian Moun- 
tains, is said to afford the product called Carpathian balsam ; and the seeds both of 
that species, and of Pinus Pinea, or stone-pine of the south of Europe and north of 
Africa, are used in Europe in desserts, under the name of pine nuts. Pinus Lam- 
bertiana, of California, produces by exudation a saccharine matter which has been 
found to contain a peculiar sweet principle called pinit. (Comptes-Rendus, Sept. 
1855.) Still another species, Pinus Sabiniana, Dougl., indigenous in California, 
where it inhabits the sides of the foot-hills of the Sierra Nevada ranges, and known 
as the nut-pine or digger pine, because the fruit, which is an edible nut, is largely 
consumed by the Digger Indians, yields, on being notched, a terebinthinate exudation, 
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which is largely distilled for the sake of its volatile oil, extensively used in California 
under the name of abietene,* and other less appropriate designations. The Pinus 
rigida, or pitch pine of this country, and probably others besides those mentioned, 
are sometimes employed in the preparation of tar. 

Apes. See Pix Burgundica. 

Abies balsamea. Lindley, Flor. Med. p. 554.—A. balsamifera. Michaux, N. 
A. Sylo. iti. 191.—Pinus balsamea. Willd. Sp. Plant. iv. 504. “ Leaves solitary, 
flat, emarginate or entire, glaucous beneath, somewhat pectinate, sub-erect above, 
recurved spreading; cones cylindrical, erect; bracts abbreviate, obovate, conspic- 
uously mucronate, sub-serrulate. 

This is the American silver fir, or balm of Gilead tree, inhabiting Canada, Nova 
Scotia, Maine, and the mountainous Tegions farther south. It is an elegant tree, 
seldom rising more than forty feet, with a tapering trunk, and numerous branches, 
which diminish in length in proportion to their height, and form an almost perfect 
pyramid. ‘The leaves are six or eight lines long, inserted in rows on the sides and 
tops of the branches, narrow, flat, rigid, bright green on their upper surface, and of a 
silvery whiteness beneath. The cones are large, erect, nearly cylindrical, of a purplish 
color, and covered with a resinous exudation, which gives them a glossy, rich, and 
Seautiful appearance. It is from this tree that the Canada balsam is obtained. 

Several other species of Abies are officinal. Abies excelsa of Europe, and A. Cana- 
densis of the United States, have already been described as the sources respectively 
of Burgundy and Canada pitch. (See Pix Burgundica and Pix Canadensis.) The 
A. Picea (Abies pectinata of De Candolle, A. taxifolia of the French Codex, Pinus 
Picea of Linnzeus), or Huropean silver fir, growing in the mountainous regions of 
Switzerland, Germany, and Siberia, yields the Strasburg turpentine, which is much 
used in some parts of Europe. By the distillation of its cones with water, it also 
affords a variety of oil of turpentine called in France essence de templine. The Abies 
nigra (Pinus nigra), or black spruce of this country, yields a product which, though 
not recognized by the Pharmacopeeia, is considerably employed. The substance 
alluded to is the essence of spruce, prepared from the young branches by boiling 
them in water and evaporating the decoction. It is a thick liquid, having the color 
and consistence of molasses, with a bitterish, acidulous, astringent taste. It is used 
in the preparation of the beverage commonly known by the name of spruce beer, 
which is a pleasant and wholesome drink in summer, and useful in long sea-voyages 
as a preventive of scurvy.f 

Larix. Gen. Ch. As in Abies, except that the cotyledons are simple, and never 
lobed; the cones lateral; the /eaves, when first expanding, in tufted fascicles, be- 
coming somewhat solitary by the elongation of the new branch. 

Larix Europea. De Cand. Flor. Fr. 2064.—Abies Larix. Lamb. [lust. t. 785, 
f. 2.—Pinus Larix. Willd. Sp. Plant. iv. 503; Woodv. Med. Bot. p. 7, t. 4. 
“ Leaves fascicled, deciduous ; cones ovate-oblong; margins of the scales reflexed, 
lacerated ; bracts panduriform.” 

The European larch is a large tree, inhabiting the mountains of Siberia, Switzer- 
land, Germany, and the east of France. It yields the Venice turpentine of com- 
merce, and a peculiar sweetish substance called in France Briangon manna, which 
exudes spontaneously, and concretes upon its bark. When the larch forests of Russia 
take fire, a juice exudes from the trunk during their combustion, which concretes, 
and is called Orenburg gum. It is wholly soluble in water. 


* For description of chemical constitution of abietene, see Oleum Terebinthine. f ; 

+ The following is the formula. Take of essence of spruce half a pint ; pimenta bruised, ginger 
bruised, hops, each, four ounces ; water three gallons. Boil for five or ten minutes; then strain, 
and add of warm water eleven gallons ; yeast a pint ; molasses six pints. Mix, and allow the mix- 
ture to ferment for twenty-four hours. i re 

+ Coniferin. This name has been given to a principle discovered by M. Hartig in the cambium 
of several of the Conifer. The species in which it has been found are Pinus Strobus and P. 
Cembra, Abies excelsa and A. pectinata, and Larix Europwra; and it probably exists in many 
others, It is obtained by removing the outer bark, scraping the cambium from the surface of the 
wood, subjecting this to pressure, boiling the viscid juice to coagulate the albumen, filtering, and 
evaporating the filtered liquid to one-fifth of its volume. The coniferin is deposited in crystals. 
The mother-water is very sweet, and contains a saccharine substance closely allied to cane sugar. 
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PistactA. See Mastiche. 

Pistacia Terebinthus. Willd. Sp. Plant. iv.752; Woody. Med. Bot. p. 29, t. 12. 
This is a small tree with numerous spreading branches, bearing alternate, pinnate 
leaves, which consist of three or four pairs of ovate-lanceolate, entire, acute, smooth, 
and shining leaflets, with an odd one at the end. The male and female flowers are 
dicecious, small, and in branching racemes. It is a native of Barbary and Greece, 
and flourishes in the islands of Cyprus and Chio, the latter of which has given its 
name to the Chian turpentine obtained from the tree. A gall, produced upon this 
plant by the puncture of an insect, has been used in Eastern Hurope in pectoral 
affections. 

We shall treat of the several varieties of turpentine under distinct heads. 


1. WuiItE TURPENTINE. 


Thus Americanum, Br.; Common Frankincense; Térébenthine de Boston, Fr. 

“The common American or white turpentine ( Terebinthina, U.S.). The concrete 
turpentine of Pinus Tzeda, Linn., the Frankincense Pine, and Pinus palustris, Mi/ler’s 
Dict., the Swamp Pine, Lambert, Pinus, plates 10,19, and 20. From the Southern 
States of N. America.’”’ Br. 

In former times, large quantities were collected in New England; but the turpen- 
tine trees of that section of the Union are entirely exhausted, and our commerce 
has been until recently almost exclusively supplied from North Carolina and the 
southeastern parts of Virginia. Within a few years, however, attention has been 
turned to the collection of this valuable product in Georgia and Florida; and there 
is no doubt that, in time, an abundant supply will be derived from the vast pine 
forests which occupy the southern portion of our country bordering on the Gulf of 
Mexico. During the winter, deep notches or excavations of the capacity of about 
three pints are made in the trunk of the tree three or four inches from the ground, 
and for about three feet above these so-called ‘‘ boxes” the tree is deprived of its 
bark and some of the wood scraped off. Into these the juice or “ crude” begins to 
flow about the middle of March, and continues to flow throughout the warm season, 
slowly at first, rapidly in the middle of summer, and more slowly again in the autumn, 
the tree being scraped every eight or ten days to prevent clogging. The liquid is re- 
moved from the “boxes” as they fill, and transferred into casks, where it, if left, 
gradually thickens, and ultimately acquires a soft solid consistence; but most of it 
is separated at once by distillation into the rosin and the volatile oil. 

White turpentine, as found in commerce, is yellowish white, of a peculiar somewhat 
aromatic odor, and a warm, pungent, bitterish taste. It is somewhat translucent, and 
of a consistence varying with the temperature. In the middle of summer, it is almost 
semi-fluid and very adhesive, though brittle; in the winter, it is often so firm and 
hard as to be incapable of being made into pills without heat. ‘“ Brittle in the cold, 
crummy-crystalline in the interior, of a terebinthinate odor and taste.” U.S. Hx- 
posed to the air it ultimately becomes perfectly hard and dry. In the recent state 
it affords about 17 per cent. of volatile oil. It is apt to contain small pieces of 
bark, wood, or other impurity. ; 


2. ComMon HurROPEAN TURPENTINE. 


Térébenthine de Bordeaux, Térébenthine commune, /’r.; Gemeiner Terpentin, G.; Tremen- 
tina comune, /t.; Trementina comun, Sp. 


This is the Terebinthina vulgaris of the former London Pharmacopeia. It is 
furnished by several species of pine, but chiefly by P. sylvestris and P. maritima. 


The crystals are purified by dissolving them in-water, decolorizing by animal charcoal, and finally 
erystallizing from weak alcohol. Coniferin was chemically examined by M. W. Kubel, and later 
by Tiemann and Haarmann, who established clearly its chemical composition and relations. 
Coniferin is a glucoside, and as crystallized from the juice has the composition CygH2203 + 
2H20. When treated with dilute acids or ferments it is decomposed as follows: CigH2203 + H20 = 
CeHi206 + CioHi203. When this latter compound is oxidized (or coniferin itself) by bichromate 
of potassium and sulphuric acid vanillin is obtained, CeHs(OH) Piae Vanillin has been thus 
made commercially, but is now made preferably from the eugenol of oil of cloves, or from benzoin. 
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From the latter tree it is obtained largely in the maritime districts of the southwest 
of France, especially in the department of the Landes, and is exported from Bor- 
deaux. Hence it is called in commerce Bordeaux turpentine. It is procured by 
making incisions into the trunk, or removing portions of the bark, and receiving 
the juice which flows out in small troughs, or in holes dug at the foot of the tree. 
It is purified by heating, and filtering it through straw, or by exposing it to the sun 
in a barrel, through holes in the bottom of which the melted turpentine escapes. 
Thus prepared, it is whitish, turbid, thickish, and separates, upon standing, into two 
parts, one liquid and transparent, the other of a consistence and appearance like 
that of thickened honey. As found in European commerce, it often consists 
wholly of this latter portion. It speedily hardens on exposure to the air in thin 
layers. The most liquid specimens are completely solidified by the addition of one 
part of magnesia to thirty-two parts of the turpentine. (Jowrn. de Pharm., xxv. 
499.) It is scarcely ever given internally, but furnishes large quantities of oil of tur- 
pentine and resin. Wedo not import it into this country. The substance which the 
French call galipot, or barras, is that portion of the turpentine which concretes 
upon the trunk of the tree when wounded, and is removed during the winter. 
‘(Thenard.) This, when .purified by melting with water and straining, takes the 
name of yellow or white pitch, or Burgundy pitch. When turpentine, whether 
the European or the American, has been deprived of its oil by distillation, the resin 
which remains is called rosin, and sometimes colophony, from the Ionian city of 
Colophon, where it was formerly prepared. It is the officinal resin (resina), and is 
sometimes called yellow resin (vesina flava). White resin (resina alba) is prepared 
by incorporating this, while in fusion, with a certain proportion of water. (See Resina.) 
Tar (pix liquida) is the turpentine extracted from the wood by slow combustion, 
and chemically altered by heat. Common pitch ( pix nigra, or resina nigra) is the 
solid residue left after the evaporation by boiling of the liquid parts of tar. 


3. CANADA TURPENTINE. 

Baume de Canada, Fr.; Canadischer Balsam, Canadischer Terpentin, G.; Trementina del 
‘Canada, /t. ; 

TEREBINTHINA CANADENSIS, U.S., Br., is collected in Canada and the State 
of Maine from the Abies balsamea, by breaking the vesicles which naturally form 
upon the trunk and branches, and receiving their liquid contents in a bottle. “A 
yellowish or faintly greenish, transparent, viscid liquid, of an agreeable terebinthinate 
odor, and a bitterish, slightly acrid taste ; slowly drying on exposure, and then form- 
ing a transparent mass; completely soluble in ether, chloroform, or benzol.” U.S. 
By time and exposure it becomes thicker and more yellow, and finally solid. It 
is usually brought into market in bottles, and is kept in the shops under the name 
of Canada balsam, or balsam of fir. Under the microscope the hard balsam is 
entirely free from any granular or crystalline structure. In Hurope, it is sometimes 
called balm of Gilead, from its supposed resemblance to that celebrated medicine. 
The term balsam, as at present understood, is improperly applied to it, as 1t contains 
no benzoic or cinnamic acid, and is in fact a true turpentine, consisting chiefly of 
resin and volatile oil. Bonastre obtained, from 100 parts of Canada turpentine, 
18-6 parts of volatile oil, 40-0 of resin easily dissolved by alcohol, 33:4 of sub-resin 
of difficult solubility in that fluid, 4-0 of caoutchouc similar to sub-resin, and 4:9 
of bitter extractive and salts, besides traces of acetic acid. Fliickiger found in 100 
parts 24 parts of an essential oil, C,,H,,, with a very small proportion of an oxy- 
genated oil, 60 parts of a resin soluble in boiling alcohol, and 16 parts of a resin 
soluble only in ether. (Pharmacographia, 2d ed., p. 614.) The chief distinction 
between it and Strasburg turpentine, which is sometimes sold for it in commerce, is 
to be found in the odor. 


4, VENICE TURPENTINE. 


Térébenthine de Méléze, Térébenthine de Venise, /’r.;. Venetianischer Terpentin, G@.; Tremen- 
tina di Venezia, /t.; Trementina de Venecia, Sp. ; 
This turpentine was named from the circumstance that it was formerly an exten- 


sive article of Venetian commerce. It is procured in Switzerland, and in the French 
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province of Dauphiny, from the Larix Europea, or larch, which grows abundantly 
upon the Alps and the Jura Mountains. The peasants bore holes into the trunk 
about two feet from the ground, and conduct the juice by means of wooden gutters 
into small tubs, placed at a convenient distance. It is afterwards purified by filtration 
through a leather sieve. Genuine Venice turpentine is a viscid liquid, of the con- 
sistence of honey, flowing with difficulty, cloudy or imperfectly transparent, yellowish 
or slightly greenish, of a strong not disagreeable odor, and a warm, bitterish, and 
acrid taste. It does not readily concrete on exposure, is not solidified by one-six- 
teenth of magnesia, and is entirely soluble in alcohol. (Guibourt, Journ. de Pharm., 
xxv. 500.) It yields on an average 15 per cent. of essential oil, of the composition 
C,,H,, The residual resin is soluble in two parts of warm alcohol of 75 per cent., 
aud more copiously in absolute alcohol. What is sold under the name of Venice 
turpentine, in commerce, is usually quite brown, and is a factitious substance, pre- 
pared by dissolving rosin in oil of turpentine. Dr. A.T. Thomson states that much 
of the Venice turpentine of the shops of London is obtained from America. It is 
probably the same preparation as that which passes under the name in this country. 


5. CHIAN TURPENTINE. 


Térébenthine de Chio, #r.; Cyprischer Terpentin, G.; Trementina Cipria, Jt. 

This variety of turpentine is collected chiefly in the island of Chio, or Scio, from 
the Pistacea Terebinthus. During the summer the juice flowing spontaneously, or 
from incisions in the bark, falls upon smooth stones placed at the foot of the tree, 
from which it is scraped with small sticks, and allowed to drop into bottles. The 
annual product of each tree is very small; and the turpentine, therefore, commands 
a high price even in the place where it is procured. Very little of it reaches this 
country. It is said to be frequently adulterated with the other turpentines. It is 
a thick, tenacious liquid, of a greenish yellow color, a peculiar penetrating odor* 
more agreeable than that of the other substances of the same class, and a mild taste 
without bitterness or acrimony. Fliickiger found nearly 143 per cent. of essential 
oil, which contained a small quantity of an oxygenated oil. It leaves a glutinous 
residue when treated with strong alcohol. (Gutbourt.) Its aleoholic solution does 
not redden litmus paper. (Martindale.) On exposure to the air it speedily thickens, 
and ultimately concretes into a translucent solid, yellowish or yellowish brown when 
in small pieces, greenish brown in mass. 

Besides the turpentines mentioned, various others are noticed in books on materia 
medica, though not found in commerce in this country. There are the Strasburg 
turpentine, much used in France, and obtained from the Abies Picea (Abies pec- 
tinata of De Candolle), or European silver fir, which grows on the mountains of 
Switzerland and Germany, and bears a close resemblance, as well in its appearance 
as its product, to Abies balsamea of Canada; the Russian turpentine, from Pinus 
sylvestris ;+ the Damarra turpentine, which speedily concretes into a very hard 
resin, and is derived from the Pinus Damarra of Lambert, the Agathis Damarra 
of Richard, growing in the Hast India Islands; the cowrte or cowdie resin, pro- 


* The odor of Chian turpentine is variously described. As the only tests we now have of the 
purity of the drug are its physical characteristics, and of these the odor is most important, we give 
the following description by Mr. Wm. Martindale. (P. J. 7r., April, 1880.) Chian turpentine “has 
when fresh a distinctive odor, slightly like the pinaceous turpentines, but much more agreeable and 
aromatic, according to some resembling citron and jasmine; but there is always a background smell 
like that of mastic, which becomes more developed and distinct with age, when it has lost the more 
volatile portion, the essential oil. According to Pereira, the turpentine-like odor is combined with 
the odor of fennel, and Guibourt says, when kept in a covered glass vessel the odor is strong and 
agreeable, analogous to that of fennel or the resin of elemi. It probably loses this rapidly. A 
specimen, bearing Guibourt’s name, in the Society’s Museum, has now no trace of it, but the mastic 
odor is very persistent. If the fennel odor be very evident in it I should fear the sample was not 
genuine, as in a statement made in the Lancet the writer says what is sold as Chian turpentine 
‘is either greatly adulterated or a wholly factitious article, manufactured from black resin, Canada 
balsam, and the essential oils of fennel and juniper.’ The taste of genuine Chian turpentine 
resembles that of mastic; it is agreeable and free from the characteristic bitterness and acridity 
of the pinaceous turpentines.” 

t For details as to varieties of European turpentine and the methods of procuring them, consult 
A. J. P., 1878, 69, 479; Proc. A. P. A., xxiv. 203; P. J. Tr., viii. 283; x. 447. 
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eured by incision from another species of Damarra (D. australis) in New Zealand ; 
and the Dombeya turpentine, a glutinous, milky-looking fluid, of a strong odor and 
taste, derived from Dombeya excelsa, the Araucaria Dombeyi of Richard, which 
inhabits Chili, and is said to be identical with the Norfolk Island pine. These, with 
one or two other turpentines scarcely known, or having a doubtful claim to the title, 
are all that belong properly to this class of vegetable products.* 

General Properties. The turpentines resemble one another in odor and taste, 
though distinguished by shades of difference. Liquid at first, they become thick 
and gradually solid by exposure, in consequence partly of the volatilization, partly 
of the oxidation of their essential oil. They are rendered more liquid or softened 
by heat, and at a high temperature take fire, burning with a white flame and much 
smoke. Water extracts only a minute proportion of their volatile oil. They are 
almost wholly soluble in alcohol and ether, and readily unite with the fixed oils. 
They yield by distillation a volatile oil, called oil of turpentine, the composition of 
which is essentially uniform, it being composed of several terpenes of the formula 
C,,H,,; the residue consisting exclusively of resin. (See Oleum Terebinthine and 
Resina,) A minute proportion of succinic or acetic acid passes over with the oil. From 
the experiments of M. Faure, of Bordeaux, it appears that some of the liquid tur- 
pentines, like copaiba, may be solidified by the addition of magnesia. (Journ. de 
Chim. Méd., 1830, p. 94.) According to M. Thierry, the same result is obtained 
by the addition of one part of hydrate of lime to thirty-two parts of common 
Kuropean turpentine. (Journ. de Pharm., 3e sér., i. 315.) 

Medical Properties and Uses. The effects of the turpentines upon the system 
are dependent entirely on their volatile oil. They are stimulant, diuretic, anthel- 
miintic, and in large doses laxative. When taken internally, or applied to the skin, 
they communicate a violet odor to the urine, and, if continued for some time, pro- 
duce an irritation of the mucous membrane of the urinary passages, amounting 
frequently to strangury. The last effect is less apt to be experienced when they 
operate upon the bowels. Externally applied they act as rubefacients. Their med- 
ical virtues were known to the ancients. At present they are less used than for- 
merly, having been superseded by their volatile oils. They are, however, occasionally 
prescribed in leucorrheea, gleet, and other chronic diseases of the urinary passages ; 
in piles and chronic inflammation or ulceration of the bowels; in chronic catarrhal 
affections; and in various forms of rheumatism, especially sciatica and lumbago. 
The white turpentine is usually employed in this country. It may be given in the 
shape of pill made with powdered liquorice root; in emulsion with gum arabic or 
yolk of egg, loaf sugar, and water; or in electuary formed with sugar or honey. 
The dose is from a scruple to a drachm (1:3-3:9 Gm.). In the quantity of half an 
ounce or an ounce (15:5 or 31:1 Gm.), triturated with the yolk of an egg, and mixed 
with half a pint of mucilaginous liquid, it forms an excellent injection in cases of 
ascarides, and of constipation with flatulence. 

Paracelsus is said to have used Chian turpentine in the treatment of cancer 
(Tweedy, London Lancet, 1880, i. 582), and Mr. Clay, of London, has recently 
commended it very highly. We have knowledge of one case of supposed cancer 
of the womb, where its use has seemingly been of great service, and would advise 
further trial of the remedy, although failures have been reported. It should be 
given in emulsion in doses of five grains, increased as rapidly as the patient will 
bear it. The pill form is ineligible.t It may also be applied locally. 


* The product of Abies Picea, referred to in the text as Strasburg turpentine, is, aceording to 
Guibourt, nearly as liquid as olive oil, at first turbid and whitish, but becoming by filtration or 
long standing transparent and almost golorless, of an agreeable odor, analogous to that of the citron, 
and of a taste moderately acrid and bitter. It dries quickly in the air, is solidified by a sixteenth 
of magnesia, and is not entirely soluble in alcohol. It is procured by incisions into the vesicles 
which form upon the surface of the tree, beneath the outer bark. Guibourt states that this is the 
true Venice turpentine, while that described in the text, and generally recognized by authors as 
Venice turpentine, is in fact the Strasburg. (Journ. de Pharm., xxv. 487.) 

+ Mr. Clay uses pills containing each 3 grains of Chian turpentine and 2 grains of sulphur, but 
they are apt to lose their shape. Three grains of Chian turpentine and 3 grains of light magnesia 
make a pill which retains its shape tolerably well; but it is perfectly insoluble, losing, according 
to Martindale, barely one-tenth of its weight in passing through the body. The pill made with 
lycopodium is also said to be indigestible. 
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The vapor of turpentine, employed as a vapor-bath, has been highly recommended 
in obstinate chronic rheumatism. According to M. A. Chevandier, it is borne well 
for about twenty-five minutes, at a temperature of from 60° C. to 71:1° C., 140° FB. 
to 160° F.), producing acceleration of the pulse, and copious sweating, sometimes 
accompanied with a confluent eruption. (Arch. Gén., 4e sér., xxviil. 80.) 

Off. Prep. of Turpentine. Emplastrum Galbani, U.S. Of White Turpentine. 
(Thus Americanum, Frankincense, Br.) KEmplastrum Picis, Br. Of Canada 
Turpentine. Charta Cantharidis, U. S.; Charta Epispastica, Br.; Collodium Flexile. 


THERIACA. Br. Treacle. 


(f£HE-RI’A-CA.) 


‘The uncrystallized residue of the refining of sugar.” Br. 

Syrupus Fuscus, U.S. 1870; Molasses; Sacchari Fx, Lond.; Syrupus Communis, s. Hol- 
landicus; Pyromel ; Mélasse, Fr.; Zuckersatz, Zuckersyrup, Melasse, Brauner Syrup, G.; Melazzo, 
dt.; Melaza, Sp. 

For a description of this substance, see Saccharum, page 1257. 


THUJA. U.S. Thuja. [Arbor Vitz.] 
(THU’JA—thi’ya.) 

“ The fresh tops of Thuja occidentalis. Linné. (Vat. Ord. Coniferee.)” U.S. 

Gen. Ch. Flowers moneecious on different branches, in very small, terminal, ovoid 
catkins. Stamens with a scale-like filament or connective, bearing four anther-cells. 
Fertile catkins of few imbricated scales, fixed by the base, each bearing two erect 
ovules, dry and spreading at maturity. Cotyledons two. Gray. 

Thuja occidentalis, L. Michaux, NV. American Sylva, pl. elvi. This tree is spe- 
cifically characterized by the peculiarities of the leaves, the pointless cone-scales, 
and the broad wings extending all around the seeds. It attains a height of fifty feet 
and a diameter of three feet, but is usually much smaller, and grows in swampy 
grounds from Pennsylvania northward and westward, often forming extensive 
“cedar swamps.” In Canada and the extreme northern parts of the United 
States it is commonly called white cedar, a name more correctly applied to the 
Cupressus T hujoides. The wood is reddish, soft, fine-grained, and very durable. 

Properties, The leaves, or small twigs invested with the leaves, are the parts 
used. ‘They have an agreeable balsamic odor, especially when rubbed, and a strong, 
balsamic, camphoraceous, bitter taste, and are flattish, two-edged, with the scale- 
like leaves appressed and closely imbricate in four rows, rhombic-ovate, obtusely 
pointed, with a roundish gland upon the back. They were analyzed by A. Kawa- 
lier, of Vienna, and found to contain volatile oil, a bitter principle called pinipi- 
erin, O,,H,,0,,, found also in Pinus sylvestris, sugar, gelatinous matter, a variety 
of wax, resin, and tannic acid. (See Chem. Gaz., Feb. 1, 1855, p. 45.) In a 
more recent analysis, Kawalier discovered in the leaves a peculiar crystallizable 
coloring principle, which he names ¢hujin. It is of a citron-yellow color and astrin- 
gent taste, soluble in alcohol, inflammable, and separable, through the agency of 
sulphuric acid, into glucose, and another yellow substance, which he calls ¢hujetin, 
C,,—,,0,. A third substance, thujigenin, was also obtained, apparently a result of 
some change in thujin. The formula of thujin is C,,H,,0,,.. When thujin is 
heated with barium hydrate, instead of thujetin is obtained another product, thwjetic 
acid, C,,H,,0,,. The same chemist determined that the tannic acid of this plant 


is identical with pinitannic acid, which he had previously obtained from the leaves: 


of Pinus sylvestris. (See, for details, Chem. Gaz., Nos. 392, 393, 1859.) 
Medical Properties. In the form of decoction, thuja has been used in inter- 
mittent fever, and, according to Schoepf, in coughs, fevers, scurvy, and rheuma- 
tism. Dr. J. R. Leaming, of New York, has employed it internally, with supposed 
advantage, in affections believed to be cancerous; also locally, with prompt effect, in 
venereal excrescences. (V. Y. Journ. of Med., etc., N.S., xiv.406.) Dr. Benedict 
has found a saturated tincture useful as an emmenagogue, given in the dose of a 
teaspoonful three times a day. (Jbid., Nov. 1856, p.395.) Made into an ointment 
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with lard or other animal fat, the leaves are said to form a useful local application 
in rheumatic complaints. The distilled water is praised by Boerhaave as a remedy 
in dropsy. (Schoepf.) <A yellowish green volatile oil, which may be obtained from 
the leaves by distillation, has been used with success in worms. The dose of a 
saturated tincture or fluid extract is a fluidrachm (1-9 C.c.) three to six times a day. 


THYMOL. U.S. Thymol. 
Cio Hy HO; 150. (THY’ MOL.) Coo His O, HO; 150. 


This substance, which is officinal for the first time, has recently attracted con- 
siderable attention from its possession of antiseptic properties analogous to those of 
earbolic and salicylic acids and creasote, with which it is also analogous in compo- 
sition. It may be obtained by submitting the volatile oils of several plants to a 
prolonged refrigeration, under the influence of which it crystallizes; but in this 
solid state it is less convenient for use than as a liquid. Thus it has been obtained 
from Monarda didyma, Linn., M. punctata, Ammi Copticum, and Ptychotis ajowan. 
The phenol of the oil of Zhymus serpyllum, Linn., closely resembles thymol, 
but differs in not congealing at 10° C. (50° F-.), in its solution in diluted alcohol 
turning green with ferric chloride, and in the potassium salt with its sulpho-acid 
being amorphous. (A. J. P., 1878, p. 453.) Ocymum viride, Willd., a plant used 
in Liberia as an antiperiodic, so resembles thyme in its odor that it has been thought 
to contain thymol. (Proc. A. P. A., xxvi. 168.) 

Properties. It appears that there are two isomeric forms of thymol, one the 
crystalline product above referred to, the other a liquid, obtained by treating the oil 
of thyme with an aqueous solution of potassa or soda, which separates it from a 
principle called thymene, C,,H,,, with which it is mixed in the oil, and which is not 
affected by the alkalies. The thymate, or sodium thymol, thus formed is decom- 
posed by an acid, and the liberated thymol is purified by repeated washings, desic- 
cation, and finally distillation. In this state it may be exposed to a very low tem- 
perature, without crystallizing, even though some crystals of the other variety be 
thrown in for a nucleus. In a concentrated state it has an acrid and caustic taste ; 
but when much diluted, the only taste perceptible is that of thyme, and a sense of 
coolness in the mouth like that caused by the oil of peppermint. In the crystalline 
state it melts at 44° C. (111:2° F.), but does not readily re-solidify unless touched by 
a solid body, or a crystal of thymol. It boils at 220° C. to 230° C. (428° F. to 
446° F.). When once melted, it often has the peculiarity of remaining indefinitely 
in the liquid state. It is only very slightly soluble in water, but is very soluble in 
alcohol, and more freely in proportion to the concentration of the menstruum. It 
is dissolved by ether and the fixed oils, and has no rotatory power as regards polar- 
ized light. The alkalies unite with it to form soluble salts. Like creasote, it has 
the property of combining with animal tissues, ane thus protecting them against 
putrefaction. Its formula is C,,H,,0, or C,H, eee ; while thymene, with which 

3 

it is associated in the oil, is a hydrocarbon, isomeric with the oil of turpentine, and 
having the composition C,,H,,. Thymol is officinally described as in “ large crys- 
tals of the hexagonal system, nearly or quite colorless, having an aromatic, thyme- 
like odor, a pungent, aromatic taste, with a very slight caustic effect upon the lips, 
and a neutral reaction. Soluble in about 1200 parts of water, and in 1 part of 
alcohol at 15° C. (59° F.); in 900 parts of boiling water ; freely soluble in boiling 
alcohol, also in ether, chloroform, benzol, benzin, glacial acetic acid, and in fixed or 
volatile oils. It liquefies with camphor. Its sp. gr., as a solid, is 1028; after 
fusion it is lighter than water. It melts at about 50° C. (122° F.), remaining 
liquid at lower temperatures, and boils at about 230° C. (446° F.). A portion 
mixed with half its volume of glacial acetic acid, then with an equal or somewhat 
greater volume of sulphuric acid, and gently heated, gives a bright, reddish-violet 
color. Water saturated with Thymol, when treated with a few drops of test-solution 
of ferric chloride, should not give a blue color (abs. of carbolic acid).” U.S. 
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Medical Properties. The disagreeable odor of cearbolic acid induced M. Bouilhon, 
a French pharmaceutist, to search among the analogous chemical products, in the hope 
of finding some one which might have the important practical properties of carbolie 
acid without disagreeable smell. Such a substance he found in thymol. In a concen- 
trated state it has caustic properties, which render it very useful tor the cauterization 
of the dental nerves. Dissolved in water in the proportion of one to 1000, with 
the addition of a little alcohol, it is useful in the dressing of unhealthy wounds, 
and is peculiarly indicated in cases in which the tincture of iodine and other anti- 
septic remedies have proved unavailing. Combined in the proportion of 4 parts of 
the acid with 4 of tannin, 2 of aniline, and 100 of glycerin, it has been used with 
great success by Dr. Paquet, for the preservation of anatomical specimens. For 
the dressing of wounds, it may be used in the form of a lotion composed of 1 part 
of the acid, 4 of alcohol of 85°, and 995 of distilled water. In the form of oint- 
ment, it may be employed incorporated with lard in the proportion of from 2 to 20 
grains to an ounce. If taken internally, it may either be formed into an emulsion, 
or dissolved in alcohol, or made into pills with 2 parts of the acid and 4 parts of 
medicinal soap, and any desirable excipient ; the soap being necessary for the proper 
division of the acid. (Jowrn. de Pharm. et de Chim., Aodt, 1868, p. 147.) It 
has been used to a considerable extent by surgeons, but has in practice been found 
less advantageous than salicylic acid. Its fragrant odor, whilst fitting it for use 
about the mouth, is often a great nuisance in the hospital ward, on account of attract- 
ing flies. It has been exhibited internally as antipyretic by Balz in the amount of 
30 grains (1:95 Gm.) a day, causing ringing in the ears, deafness, sweating, and in 
some cases alarming collapse. Injected into the veins of dogs, it produces death 
by failure of respiration. It probably will not be used in internal medicine, whilst 
its costliness and lack of advantage over salicylic acid militate against its external 
employment, except in the preparation of mouth washes. 


TINCTURE. Tinctures. 


(TINC-TU'RZ.) 

Teintures, /r.; Tinkturen, G. 

Tinctures, in the pharmaceutical sense of the term, are alcoholic solutions of 
medicinal substances, prepared by maceration, digestion, or percolation. Solutions 
in spirit of ammonia and ethereal spirit are embraced under the same denomination, 
but are severally distinguished by the titles of ammoniated tinctures and ethereal 
tinctures. The advantages of alcohol as a menstruum are, that it dissolves prin- 
ciples which are sparingly or not at all soluble in water, and contributes to their 
preservation when dissolved ; while it leaves behind some inert substances which are 
dissolved by water. In no instance, however, is absolute alcohol employed. The 
U. S. Pharmacopeeia directs it of the sp. gr. 0°820, the British, 0-838. When of 
these densities it contains water, and is capable of dissolving more or less of sub- 
stances which are insoluble in anhydrous alcohol ; while its solvent power, in relation 
to bodies soluble in that fluid, is sufficient for all practical purposes. Diluted alcohol 
or proof spirit is often preferable to officinal alcohol; as it is capable of extracting a 
larger proportion of those active principles of plants which require an aqueous men- 
struum, whilst at the same time it is strong enough to prevent spontaneous decom- 
position, and has the advantages of being cheaper and less stimulating, although 
a few tinctures when prepared with proof spirit or diluted alcohol undergo some 
deterioration in time, in consequence of acetous fermentation taking place in the 
alcoholic fluid. The tinctures most prone to this change are those of senna, rhu- 
barb, calumba, digitalis, hops, bark, aloes, ete. The best preventive is to keep them 
in full and well-closed bottles, at a low temperature. The diluted alcohol of the 
different Pharmacopeias is not of the same strength; that of the United States 
consists of equal weights of officinal alcohol and water, and has the sp. gr. 
0-928; while that of the British, called Spiritus Tenuior or Proof Spirit, has the 
sp. gr. 0-920. The difference, however, is not very material. Alcohol or rectified 
spirit is preferred as the solvent when the substance to be extracted or dissolved is 
nearly or quite insoluble in water, as in the instances of the resins, guaiac, cam- 
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phor, and the essential oils. The presence of water is here injurious, not only by 
diluting the menstruum, but by exercising an affinity for the aleohol which interferes 
with its solvent power. ‘Thus, water added to an alcoholic solution of one of these 
bodies produces a precipitate by abstracting the alcohol from it. Diluted alcohol or 
proof spirit is employed when the substance is soluble both in alcohol and water ; 
or when one or more of the ingredients are soluble in the one fluid, and one or more 
in the other, as in the case of those vegetables which contain extractive or tannin, or 
the native salts of the organic alkalies, or gum united with resin or essential oil. As 
these include the greater number of medicines from which tinctures are prepared, 
diluted alcohol is most frequently used. In the preparation of the tinctures, the 
medicine should be in the dry state, and properly comminuted by being bruised, 
sliced, or pulverized. It is usually better in the condition of a moderately fine 
than of a very fine powder; the proper degree of fineness depends, however, upon 
the ease with which the menstruum extracts the soluble principles. 

Tinctures were formerly universally prepared by maceration or digestion. Our 
own Pharmacopeeia formerly directed maceration at ordinary temperatures, and ex- 
tended the period to two weeks. The latter plan was preferable, as it was more 
convenient and equally effectual, the lower temperature being compensated by the 
longer maceration. In several instances in which maceration is ordered in the Phar- 
macopeceia, it is still continued for seven days; but the period is very properly altered 
to suit the character of the substance acted on, and sometimes continued no longer 
than is necessary for its solution, when it is wholly soluble, as in the tinctures of 
iodine and tolu. When circumstances require that the tincture should be speedily 
prepared, digestion may be resorted to. Care should always be taken to keep the 
vessels well stopped, in order to prevent the evaporation of the alcohol. The mate- 
rials should be frequently shaken during the digestion or maceration; and this cau- 
tion is especially necessary when the substance acted on is in the state of powder. 
The tincture should not be used till the maceration is completed; when it should 
be separated from the dregs either by simply filtering it through paper, or, when 
force is requisite, by first expressing it through linen, and subsequently filtering. 

The plan of preparing tinctures by percolation has been extensively adopted, 
and has been found to answer well when skilfully executed. In the present edition 
of our Pharmacopeeia, percolation has been adopted as the rule; maceration being 
directed in a few instances in which it was deemed preferable. The Br. Pharma- 
copeeia, preferring maceration or digestion in several instances, has adopted perco- 
lation as a general rule, but, as if unprepared to trust this process alone, has com- 
bined with it a preliminary maceration of forty-eight hours, and a final expression, 
so as to separate the last remains of the tincture from the dregs. Perhaps these ° 
modifications may be desirable in instances where the operator is insufficiently skil- 
ful; but percolation, properly managed, is of itself adequate to all the desired pur- 
poses, even to the removal of almost the last drop of impregnated menstruum from 
the dregs; and in our Pharmacopeeia it is taken for granted that the apothecary 
has acquired the requisite skill. Where the operator cannot trust himself in this 
respect, it would be better to recur to the old method of maceration for two weeks. 
The reader will find rules for the proper management of the process of percolation 
at page 574. It has been objected to this process that it yields tinctures of variable 
strength, according to the skill with which it is conducted ; but, from numerous 
experiments performed, in reference to this point, by M. H. Buignet, of Paris, it 
appears that the tinctures made by percolation are quite as equable in strength as 
those prepared by maceration, while they uniformly contain more of the soluble 
matter of the drug in proportion to the quantity of menstruum. The same writer 
states that he has constantly found three parts of alcohol, used in this method, to 
one of the material acted on, sufficient almost wholly to exhaust drugs of their sol- 
uble matter. He has derived no advantage from the preliminary maceration usually 
practised. M. Personne, however, has inferred, from his own observation, that five 
parts of alcohol are required by most substances. Our own Pharmacopoeia gener- 
ally adopts this. Mr. R. F. Fairthorne (A. J. P., 1881, p. 308), in the prepara- 
tion of hydro-alcoholic tinctures, prefers to macerate the ingredients for twenty-four 
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hours alone, in the alcohol, then filter, and mix the filtrate with the required quan- 
tity of water, and percolate the dregs with the mixture. This plan might be of 
service in the case of a few drugs which are difficult to exhaust of their activity, 
but it would involve a useless expenditure of labor and time if used in the majority 
of officinal tinctures, and precipitation would be more common. It has been con- 
tended in opposition to percolation, applied to the preparation of tinctures, that the 
menstruum is apt to load itself with substances which, after the preparation of the 
tincture, are deposited, carrying down with them more or less of the active matter ; 
but M. Vauflart asserts that more than twenty years of observation has demonstrated 
to him that tinctures by displacement, properly filtered, deposit no more than, at 
the end of a certain period, those deposit prepared by maceration. Besides, upon 
the same authority, this tendency to deposition may be easily obviated by mixing all 
the liquids proceeding from the percolation, and allowing the mixture to stand fora 
day before filtering. The tinctures thus obtained are, he states, richer than those 
furnished by ordinary maceration, and time produces in them only insignificant 
changes. (Journ. de Pharm., 4e sér., iv. 411, 1866.) Finally, all agree that the 
percolated tinctures are apt to contain more of the soluble matter of the drug; and 
the objections resolve themselves altogether into a question of skill on the part of 
the operator. 

Another mode of exhausting medicines by spirit has been proposed by Dr. H. 
Burton. It consists in suspending in the solvent, immediately under its surface, 
the solid matter contained loosely in a bag. The liquid in contact with the bag, 
becoming heavier by impregnation with the matters dissolved, sinks to the bottom ; 
its place is supplied with a fresh portion, which in its turn sinks; and thus a cur- 
rent is established, which continues until the solid substance is exhausted, or the 
liquid saturated. During the maceration, the bag should be occasionally raised 
above the surface of the liquor in the bottle, allowed to drain, and then again im- 
mersed. It is asserted that the period of maceration is much shortened in this 
way. Ilfor this mode of preparing tinctures, Mr. Samuel Gale has proposed the use 
of a cylindrical stone-ware vessel, with a diaphragm capable of being supported at 
different heights by projections from the inner surface of the jar, with correspond- 
ing notches in the diaphragm, to permit its easy passage to the lower ledges. The 
material is to be placed upon the diaphragm, and kept covered with the menstruum., 
(A. J. P., xxii. 381.) The infusion jars described and figured on page 789 may 
be used also for preparing tinctures by maceration. 

Tinctures prepared by adding alcohol to the expressed juices of plants have been 
long in use on the continent of Europe, and have been brought into notice in Great 
- Britain. They are sometimes called in England preserved vegetable juices. 'The 
tinctures of some of the narcotic plants might no doubt be advantageously prepared 
in this way, as those of conium, hyoscyamus, and belladonna. Mr. Squire and Mr. 
Bentley have paid particular attention to these preparations. According to Mr. 
Squire, the leaves only of the plants should be used, and, in the case of biennial 
plants, those exclusively of the second year; and they should be preferably col- 
lected when the plant is in full flower. Mr. Bentley recommends the following 
mode of preparation. To the expressed juice, after it has stood for 24 hours, and 
deposited its feculent matter, alcohol of 0-838 is to be added in the proportion of one 
part by measure to four parts of the juice; and, after another period of 24 hours, 
the liquor is to be filtered. This proportion of alcohol has been found sufficient for 
the preservation of the juice, while it causes the precipitation of the suspended muci- 
laginous matter. But, though these preserved juices are often energetic, yet it is 
obvious that tinctures prepared from the fresh plant must be still more so; as they 
contain necessarily not only the soluble active matter of the juice, but that also 
which, when the juice is expressed, is left in the solid residue of the plant. 

Tinctures should be kept in bottles accurately stopped, in order to prevent evapo- 
ration, which might, in some instances, be attended with serious inconvenience, by 
Increasing their strength beyond the officinal standard. 

Medicines are most conveniently administered in tinctures, which act in small 
doses; as the proportion of alcohol in which they are dissolved is insufficient to 
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produce an appreciable effect. Those which must be given in large doses should be 
cautiously employed in this form, lest the injury done by the menstruum should 
more than counterbalance their beneficial operation. This remark is particularly ap- 
plicable to chronic cases, in which the use of tinctures is apt to lead to the formation 
of habits of intemperance. The tinctures of the weaker medicines are more frequently 
given as adjuvants of other remedies than with the view of obtaining their own full 
effects upon the system. 

In the revision of the Pharmacopceia of 1880, wherever practicable, the pro- 
portion of drug to finished tincture has been made either 20, 15, 10, or 5 per cent. 
by weight. In the case of very strong or poisonous tinctures it was not deemed 
advisable to make too great a change in strength, for fear of dangerous results; in- 
deed, it may be questioned by many, whether too much change has not been made in 
the tinctures which do not belong to the dangerous class. Yet progressive pharmacy 
demands greater uniformity and simplicity in the processes, aud eventually it is be- 
lieved that all of the tinctures can be brought into two classes, 20 and 10 per cent. 

The officinal Preparations formerly belonging to this class, which have been 
omitted in the preseat U.S. Pharmacopeeia, are Tinctura Castoret, Tinctura Hel- 
lebori, Tinctura Iodinti Composita, Tinctura Jalapex, Tinctura Lupuline, Tinctura 
Opi Acetata, Tinctura Rhei et Sennx ; whilst the additions are as follows, Zinctura 
Ferri Acetatis, Tinctura Gelsemii, Tinctura Hydrastis, Tinctura Ignatiz, Tinctura 
Lpecacuanhz et Opti, Tinctura Matico, Tinctura Moschi, Tinctura Physostigmatis, 
Tinctura Pyrethri, Tinctura Rhet Aromatica, Tinctura Rhet Dulcis, Tinctura Sa- 
ponis Viridis, Tinctura Sumbul, Tinctura Vanille. 


TINCTURA ACONITI. U.S., Br. Tincture of Aconite. 
(TINC-TU/RA XC-Q-NI'TI.) 

Tinctura Aconiti Radicis, U.S. 1870; Tincture of Aconite Root; Tinctura Aconiti, P. G.; 
Teinture de Racine d’Aconit, /’r.; Eisenhuttinktur, G. 

‘“« Aconite, in No. 60 powder, four hundred parts [or eleven ounces av.]; Tar- 
taric Acid, four parts [or forty-eight grains]; Alcohol, a sufficient quantity, To 
make one thousand parts [or two pints]. Moisten the powder with two hundred 
parts [or six fluidounces] of Alcohol, in which the Tartaric Acid has previously 
been dissolved, and macerate for twenty-four hours; then pack it firmly in a cylin- 
drical glass percolator, and gradually pour Alcohol upon it, until one thousand parts 
[or two pints] of Tincture are obtained.” U.S. 

“Take of Aconite Root, in coarse powder, two ounces and a half [avoirdupois] ; 
Rectified Spirit one pint [Imperial measure]. Macerate the Aconite Root for forty- 
eight hours, in fifteen [ fluid jounces of the Spirit, in a closed vessel, agitating occa- 
sionally ; then transfer to a percolator, and, when the fluid ceases to pass, continue 
the percolation with the remaining five [fluidjounces of Spirit. Afterwards sub- 
ject the contents of the percolator to pressure, filter the product, mix the liquids, 
and add sufficient Rectified Spirit to make one pint [Imp. meas.].’’ Br. 

The tincture of the U. 8S. Pharmacopeeia has three times the strength of the 
British, and the title has been changed from Tinctura Aconiti Radicis to Tinctura 
Aconiti. It is much stronger than the Tincture of Aconite Leaves, which is still 
used occasionally, and made of the strength of two troyounces of powdered aconite 
leaves in a pint of diluted alcohol; and too much caution cannot be observed to 
avoid mistaking one tincture for the other. In preparing it, each step of the 
process must be carefully attended to. The root should be thoroughly comminuted, 
and very carefully packed in the percolator, and the displacing menstruum very 
gradually added. As annoyance is often occasioned in powdering aconite by the 
irritating dust which is apt to rise, it is best prepared by grinding in a mill; and 
if powdered in a mortar, sufficient alcohol should be added to the root to prevent 
therising of thedust. The officinal tincture is slightly weaker than that of the 
U.S. P. 1870. ‘Tartaric acid is used in accordance with the researches of Du- 
quesnel. (See Abstractum Aconiti, page 6.) The dose to begin with is from one 
to three drops (0:06-0:18 C.c.), repeated, and gradually increased, if necessary, 
until its peculiar effects are experienced. That of the British tincture is three 
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times as much. The external use of the tincture requires care, as serious symptoms 
have followed its too free employment. (Case, Bost. Med. and Surg. Journ., Feb. 
1872, p. 74.)* 


TINCTURA ALOES. U.S., Br. Tincture of Aloes. 
(TINC-TU/RA AL/Q-Es,) 

Teinture d’Aloés, Fr.; Aloetinktur, @. 

‘Purified Aloes, in moderately fine powder, ten parts [or three ounces av.]; Ex- 
tract of Glycyrrhiza, in moderately fine powder, ten parts [or three ounces ay.]; 
Diluted Alcohol, a sufficient quantity, To make one hundred parts [or two pints]. 
Mix the powders with eighty parts [or one and a half pints] of Diluted Alcohol, 
and macerate the mixture for seven days, in a closed vessel; then filter through 
paper, adding, through the filter, enough Diluted Alcohol to make the Tincture 
weigh one hundred parts [or measure two pints].”’ 

“Take of Socotrine Aloes, in coarse powder, half an ounce [avoirdupois]; Ex- 
tract of Liquorice one ounce and a half [avoird.]; Proof Spirit a sufficiency. 
Macerate the Aloes and Extract of Liquorice in fifteen fluidounces of the Spirit for 
seven days, in a closed vessel, with occasional agitation, then filter, and add sufficient 
Proof Spirit to make one pint [Imp. meas.].” Br. 

The original tincture of aloes of the U. 8S. Pharmacopceia was prepared with the 
officinal diluted alcohol, without the addition of water. ‘The preparation of the 
U.8. P. 1870 was little more than an infusion, with the addition of sufficient alco- 
ho! to prevent spontaneous decomposition. This change was made in the U. 8. 
formula of 1870 so as to produce conformity with the British Colleges, but in the 
last British Pharmacopeeia the old formula was abandoned, and the one forsaken 
by us adopted. The formula of the present 1880 Pharmacopceia directs three 
times the quantity of aloes ordered in the former Pharmacopeeia, and is now prop- 
erly entitled to be classed among the tinctures. The proportion of liquorice re- 
mains about the same, and the dose is now not so bulky. The liquorice is in both 
formulas added to cover the taste of the aloes; but it answers the end imperfectly, 
and the preparation, on account of its unpleasant bitterness, is little used, aloes 
being generally administered in the form of pill. M. Méniére says of the tincture 
of aloes that it deposits crystals of aloin, which adhere to the sides of the bottle, 
and in the upper part of it a yellow resinous matter. (Journ. de Pharm., Avril, 
1861, p.289.) The dose asa purgative is from two to four fluidrachms (7°5 to 15 
C.c.), as a laxative from a half to one fluidrachm (1:9 to 3°75 C.c.). Tincture of 
aloes is highly recommended by M. Delioux as a local remedy in old atonic ulcers, 
bed-sores, and suppurating wounds, applied on lint. (P. J. Tr., July, 1864, p. 38.) 


TINCTURA ALOES ET MYRRH. U.S. Tincture of Aloes and 
Myrrh. ) 
(TINC-TU'RA AL/Q-Eg ET MYR/RH#—nir'rs.) 

Tinctura Aloes Composita, Zond.; Elixir Proprietatis Paracelsi, P.@.; Elixir de Propriété, 
Fr.; Aloéelixir, G. 

‘Purified Aloes, in moderately fine powder, ten parts [or three ounces av.] ; 
Myrrh, in moderately fine powder, ten parts [or three ounces av.]; Alcohol, a suf- 
ficient quantity, To make one hundred parts [or two pints]. Mix the powders 
with eighty parts for one and a half pints] of Alcohol, and macerate the mixture 
for seven days in a closed vessel; then filter through paper, adding, through the 
filter, enough Alcohol to make the Tincture weigh one hundred parts [or measure 
two pints].” U.S, 

This tincture is a modification of the elixir proprietatis of Paracelsus. The 


* Fleming’s Tincture of Aconite. This should always be expressly designated when prescribed. 
It is considerably stronger than the officinal; and several deaths have occurred from the use of it. 
The following is his formula. Take of the root, carefully dried and finely powdered, sixteen (troy) 
ounces ; Alcohol sixteen fluidounces. Macerate for four days, put into a percolator, and add alco- 
hol until twenty-four fluidounces are obtained. Not more than two drops of this should be given 
as a commencing dose, to be increased till its peculiar effects are experienced. 
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present officinal tincture is practically identical with that formerly officinal. Saf: 
fron, which was long retained in compliance with former prejudices, can add little 
to the efficacy of a preparation, and, being very expensive, has with great propriety 
been omitted in the U.S. formula. It served, however, to impart a richness to the 
tincture, the want of which may be considered by some a defect. 

The tincture is purgative, tonic, and emmenagogue, and is considerably employed 
in chlorosis, and other disordered states of health in females, connected with sup- 
pressed, retained, or deficient menstruation, and with a constipated state of bowels. 
It may also be used as a stomachic laxative in cold, languid habits, independently 
of menstrual disorder. The dose is from one to two fluidrachms (3-75-7-5 Uc: ); 


TINCTURA ARNICA4 FLORUM. U.S. Tincture of Arnica 
Flowers. 
(TINC-TU'RA AR/NI-QH FLO/RUM.) 

Tinctura Arnice, Pharm. 1870; Teinture d’Arnica, Fr.; Arnikatinktur, G. 

“ Arnica Flowers, in No. 20 powder, twenty parts [or six ounces av.]; Diluted 
Alcohol, a sufficient quantity, To make one hundred parts [or two pints]. Moisten 
the powder with forty parts [or twelve fluidounces] of Diluted Alcohol, and macer- 
ate for twenty-four hours; then pack it firmly in a cylindrical percolator, and gradu- 
ally pour Diluted Alcohol upon it, until one hundred parts [or two pints] of Tincture 
are obtained.” U.S. 

The British Pharmacopceia gives directions for preparing this tincture from an 
avoirdupois ounce of Arnica Root, in coarse powder, and an Jmperial pint of Recti- 
fied Spirit, precisely the same as those for preparing Tincture of Aconite Root. 

There are two tinctures of arnica now officinal, and it is necessary to add to the 
title of each “ Florum” and “ Radicis,” to distinguish them. The tincture of ar- 
nica flowers differs from that formerly officinal in the menstruum selected, which is 
now diluted alcohol in place of alcohol. The change was advocated by numerous 
pharmaceutical writers, and there is no question of the ability of the menstruum 
to exhaust the arnica flowers, if they are tightly packed in the percolator. The 
principal objection to the change is the greater difficulty that will be experienced 
now in mixing the tincture with liniments containing oily and alcoholic liquids. 

In the article upon Arnica, it is stated that arnica is poisonous in overdoses. In 
the Lancet for Nov. 19, 1864 (page 570), Mr. H. Bertin details a case in which a 
middle-aged man, ten hours after having taken by mistake an ounce of tincture of 
arnica, was in a state approaching collapse, with sunken and glassy eyes, dilated and 
insensible pupils, pulse fluttering and over a hundred, skin cold but dry, low and 
wiry voice, and severe pain in the epigastrium, which was the first striking symp- 
tom that he had experienced, and had come on upon awaking from sleep, about 
eight hours after he swallowed the poison. The mind was apparently clear. Though 
in great danger, he recovered, under the use of opium and brandy with external heat. 

Hither alone, or diluted with water, soap liniment, etc., tincture of arnica is often 
applied popularly to bruises, sprains, tumors, and local rheumatic pains, under the 
impression that it has extraordinary healing powers. It probably acts favorably in 
some instances as a general irritant. In some skins it produces a violent eczema- 
tous inflammation. If given internally, the dose would be from ten to thirty 
minims (0-6-1-9 C.c.), increased until some effect was produced. 


TINCTURA ARNICZ RADICIS. U.S. Tincture of Arnica Root. 
(TINC-TU'RA AR’NI-G RA-DI'CIS.) 

« Arnica Root, in No. 40 powder, ten parts [or three ounces av.]; Diluted Alco- 
hol, a sufficient quantity, To make one hundred parts [or two pints]. Moisten the 
powder with ten parts [or three fluidounces] of Diluted Alcohol, and macerate for 
twenty-four hours; then pack it firmly in a cylindrical percolator, and gradually 
pour Diluted Alcohol upon it, until one hundred parts [or two pints] of Tincture 
are obtained.” U. S. 

This is a new officinal tincture. It has been introduced for the purpose of fur- 
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nishing a liquid preparation of arnica root of a convenient strength for in- 
ternal administration. In our opinion there seemed to be little necessity for its 
introduction, for the fluid extract is more largely used, and the tincture is exactly 
identical with it except in the one particular of strength. The dose is from twenty 
minims to half a fluidrachm (1:25-1°9 C.c.). 


TINCTURA ASAFCTIDA. U.S., Br. Tincture of Asafetida. 
(TINC-TU'RA AS-A-FWIT’J-DH—Ais-g-fét! eda.) 

Teinture d’Asefétide, /’r.; Stinkasanttinktur, G. 

“ Asafetida, bruised, twenty parts [or six ounces av.]; Alcohol, @ sufficient quan- 
tity, To make one hundred parts [or two pints]. Mix the Asafetida with eighty 
parts [or one and a half pints] of Alcohol, and macerate for seven days, in a closed 
vessel ; then filter through paper, adding, through the filter, enough Alcohol to make 
the Tincture weigh one hundred parts [or measure two pints].” U.S. 

“Take of Assafcetida, in small fragments, two ounces and a half [avoirdupois] ; 
Rectified Spirit a sufficiency. Macerate the Assafoetida in fifteen fluidounces of 
the Spirit for seven days in a close vessel, with occasional agitation, then filter, and 
add sufficient Rectified Spirit to make one pint [Imperial measure].” Br. 

This tincture becomes milky on the addition of water, in consequence of the sepa- 
ration of the resin. It is somewhat stronger than the tincture formerly officinal, 
and this is an improvement, particularly in view of the gradual decline in the quality 
of the drug. It possesses all the virtues of asafetida. The dose is from thirty 
minims to a fluidrachm (1:9-3°75 C.c.). 

Off. Prep. Mistura Magnesize et Asafoetidee. U. S. 


TINCTURA AURANTII AMARI. U.S., Br. Tincture of Bitter 
Orange Peel. 
(TINC-TU'RA AU-RAN/ TI-I A-MA!RI—Aw-rin’she-i.) 

Tinctura Aurantii, Pharm. 1870; Teinture d’ Eeorce d’Oranges améres, Fr.; Pomeranzenscha<- 
lentinktur, G. 

“ Bitter Orange Peel, in No. 30 powder, twenty parts [or six ounces av.]; Diluted 
Alcohol, a sufficient quantity, To make one hundred parts [or two pints]. Moisten 
the powder with ¢wenty parts [or six fluidounces] of Diluted Alcohol, and macerate 
for twenty-four hours; then pack it moderately in a conical percolator, and gradu- 
ally pour Diluted Alcohol upon it, until one hundred parts [or two pints] of Tine- 
ture are obtained.” U.S. 

“Take of Bitter Orange Peel, cut small and bruised, two ounces [avoirdupois] ; 
Proof Spirit one pint [Imperial measure]. Macerate for seven days in a closed ves- 
sel, with occasional agitation, then strain, press, and filter, and add sufficient Proof 
Spirit to make one pint [Imp. meas.].” Br. 

It is the peel of the Seville orange which is directed in this process; and the 
outer part only is active. The substitution of fresh for dried orange peel has been 
proposed in England, and its propriety considerably discussed. (See P. J. Tr., Nov. 
9, 1872, also April 4, 1874.) Indeed, it met with so much favor as to be intro- 
duced among the Addenda to the British Pharmacopeia. The tincture from the 
fresh peel is less powerful as a bitter than this preparation, but is much superior in 
aroma and flavor. (See Tinctura Aurantit Dulcis.) Six ounces of the fresh peel 
have been found to yield only two ounces of the dried peel, and are, therefore, re- 
quired to make a pint of the tincture. The tincture of orange peel is employed as 
a grateful addition to infusions, decoctions, and mixtures. The dose is one to two 
fluidrachms (3°75-7°5 C.c.). 

Of. Prep. Mistura Ferri Aromatica, Br.; Syrupus Aurantii, Br.; Tinctura 
Quiniz, Br, 


TINCTURA AURANTII DULCIS. U.S. Tincture of Sweet Orange 
Peel. 
(TINC-TU'RA AU-RAN/TI-I DUL/CIS—Aw-rin’she-i.) 
“Sweet Orange Peel, recently separated from the fresh fruit, and deprived of the 
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inner, white layer, twenty parts [or six ounces av.]; Alcohol, a sufficient quan- 
tity, To make one hundred parts [or two pints]. Mix the Orange Peel, previously 
cut into small pieces, with eighty parts [or one and a half pints] of Alcohol, and 
macerate for twenty-four hours ; then pack it moderately in a conical percolator, and 
gradually pour Alcohol upon it, until one hundred parts [or two pints] of Tincture 
are obtained.”’ U.S, 

This is a new officinal tincture, and is designed to furnish a highly flavored alco- 
holic preparation of orange. The peel should be grated; and the officinal direction 
to cut it into small pieces is not definite enough if a successful percolation is de- 
sired. This tincture has no peculiar medicinal properties, but is used as a pleasant 
adjuvant. 


TINCTURA AURANTII RECENTIS. Br. Tincture of Fresh Orange 
Peel. 


(TINC-TU/RA AU-RAN/TI-I RE-CHN'TIS—Aw-rin’she-i.) 


“Take of Bitter Orange, Rectified Spirit, of each, a sufficiency. Carefully cut 
from the orange the colored parts of the rind in thin slices, and macerate six ounces 
of this in a pint of the spirit for a week, with frequent agitation. Then pour off 
the liquid, press the dregs, mix the liquid products, and filter ; finally, add sufficient 
Spirit to make one pint.” Br. 

Dose, one to two fluidrachms (3°75-7°5 C.c.). 


TINCTURA BELLADONNZ. U.8S., Br. Tincture of Belladonna. 
(TINC-TU/RA BEL-LA-DON'NZ.) 

Teinture de Belladone, Fr.; Belladonnatinktur, G. 

“ Belladonna Leaves, in No. 60 powder, fifteen parts [or five ounces av.]; Di- 
luted Alcohol, a sufficient quantity, To make one hundred parts [or two pints]. 
Moisten the powder with twenty parts [or six fluidounces] of Diluted Alcohol, and 
macerate for twenty-four hours; then pack it firmly in a cylindrical percolator, and 
gradually pour Diluted Alcohol upon it, until one hundred parts [or two pints] of 
Tincture are obtained.” U.S. 

The British Pharmacopceia directs this tincture to be prepared from one avoir- 
dupois ounce of Belladonna Leaves, in coarse powder, and one Imperial pint of Proof 
Spirit, in the same manner precisely as the Tincture of Aconite Root. (See Tinctura 
Aconiti, page 1437.) ‘This Tincture has about half the strength of Tinctura Bel- 
ladonnee, Lond., Dub.” Br. 

According to Méniére, this tincture deposits on standing a gray pulverulent sub- 
stance, starch and gum, and cubical crystals of an undetermined character. (Journ. 
de Pharm., Avril, 1861, p. 289.) The U. 8. tincture is an efficient preparation 
when made from the recently-dried leaves; but the imported leaves are of very un- 
certain strength, and a tincture prepared from them is to be less relied upon than the 
extract. The dose is from fifteen to thirty drops (0:9 to 1:9 C.c.), That of the 
British tincture is at least twice as much. 


TINCTURA BENZOINI. U.S. Tincture of Benzoin. 
. (TINC-TU/RA BEN-ZO-I'NI.) 

Tinctura Benzoés, P.G.; Teinture de Benjoin, Fr.; Benzoétinktur, G. 

“ Benzoin, in moderately coarse powder, twenty parts [or six ounces ay.]; Alco- 
hol, a sufficient quantity, To make one hundred parts [or two pints]. Mix the 
powder with eighty parts [or one and a half pints] of Alcohol, and macerate for 
seven days, in a closed vessel; then filter through paper, adding, through the filter, 
enough Alcohol to make the Tincture weigh one hundred parts [or measure two 
pints].” U.S. . : 

This tincture may be exhibited in doses of twenty drops to half a fluidrachm 
(1:25-1:9 C.c.), but was, no doubt, introduced into the Pharmacopwia chiefly or 
solely for the purpose of adding to ointments to prevent rancidity. 
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TINCTURA BENZOINI COMPOSITA. U.8S., Br. Compound 


Tincture of Benzoin. 
(TINC-TU/RA BEN-ZQ-I/NI CQM-POs'I-TA.) 


Tinctura Balsamica, Balsamum Commendatoris, Elixir Traumaticum; Teinture balsamique, 
Baume du Commandeur de Permes, /’r.; Persischer Wundbalsam, @. 
“ Benzoin, in coarse powder, twelve parts [or three and a half ounces av.]; 


Purified Aloes, in coarse powder, two parts [or two hundred and sixty grains]; 
Storax, eight parts [or two and a half ounces av.]; Balsam of Tolu, four parts 
[or one and a quarter ounces av.]; Alcohol, a sufficient quantity, To make one hun- 
dred parts [or two pints]. Mix the Benzoin, Aloes, Storax, and Balsam of Tolu 
with seventy-five parts [one and a half pints] of Alcohol, and macerate the mix- 
ture for seven days, in a closed vessel; then filter through paper, adding, through 
the filter, enough Alcohol to make the Tincture weigh one hundred parts [or meas- 
ure two pints].” U. S. 

‘Take of Benzoin, in coarse powder, two ounces [avoirdupois]; Prepared Storax 
one ounce.and a half [avoird.]; Balsam of Tolu half an ounce [avoird.]; Socotrine 
Aloes one hundred and sixty grains ; Rectified Spirit one pint [Imperial measure]. 
Macerate for seven days in a closed vessel, with occasional agitation, then filter, and 
add sufficient Rectified Spirit, if required, to make one pint [Imp. meas.].” Br. 

This tincture is a stimulating expectorant, occasionally used in chronic catarrhal 
affections. It has been recommended also in chronic dysentery, with a view to its 
alterative action on the ulcerated surface of the colon; but it is most employed as a 
local application to indolent ulcers, chapped nipples, etc. It has been found useful 
injected into the nostrils in obstinate epistaxis. (Braithwaite, No. 37, p.58.) It is 
the balsamum traumaticum of the older Pharmacopeeias, and may be considered as 
a simplified form of certain complex compositions, such as bawme de commandeur, 
Wade's balsam, Friar’s balsam, Jesuits’ drops, Turlington’s balsam,* ete., which 
were formerly in repute, and are still esteemed among the vulgar, as pectorals and 
vulneraries. The compound tincture of benzoin is decomposed by water. The 
dose is from thirty minims to two fluidrachms (1:9-7:5 C.c.). A variety of 
court plaster is made by applying to black silk, by means of a brush, first a 
solution of isinglass, and afterwards an alcoholjc solution of benzoin. 


TINCTURA BUCHU. Br. Tincture of Buchu. 
(TINC-TU'RA BU/GHU—bi'ki.) 

Teinture de Bucco, Fr.; Buchutinktur, G. 

This tincture is directed, in the British Pharmacopoeia, to be prepared from two 
and a half avoirdupois ounces of Buchu Leaves, in coarse powder, and one Imperial 
pint of Proof Spirit, in the same manner precisely as Tincture of Aconite Root. 
(See Zinctura Aconiti, page 1437.) This tincture has the virtues of buchu leaves, 
and may be given in the dose of from one to four fluidrachms (3'75-15 (.c.), either 
‘simply diluted with water, or as an addition to the infusion of the leaves. 


TINCTURA BRYONL#. U.S. Tincture of Bryonia. 
(TINC-TU'RA BRY-O'NI-2.) 

Teinture de Bryone, Fr.; Zaunriibetinktur, G. 

‘“ Bryonia, recently dried and in No. 40 powder, ten parts [or two and three- 
quarter ounces av.]; Alcohol, a sufficient quantity, To make one hundred parts [or 
two pints]. Moisten the powder with ¢en parts [or three fluidounces] of Alcohol, 
and macerate for twenty-four hours; then pack it firmly in a cylindrical percolator, 
and gradually pour Alcohol upon it, until one hundred parts [or two pints] of 
Tincture are obtained.” JU. S. 

This new tincture has doubtless been introduced into the Pharmacopeia on pro- 
bation. It is used as a cathartic in doses of one to two fluidrachms (3-75-7°5 C.c.). 


* The following is the formula for Turlington’s balsam adopted by the Philadelphia College of 
Pharmacy. “Take of Alcohol Oviij, Benzoin_3xij, Liquid Storax Ziv, Socotrine Aloes 3j, Peru- 
vian Balsam 3ij, Myrrh 3j, Angelica Root 3ss, Balsam of Tolu Ziv, Extract of Liquorice Root 
3iv. Digest for ten days, and strain.” (Journ. of the Phila. Coll. of Pharm., v. 28.) 
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TINCTURA CALENDULZ. U.S. Tincture of Calendula. 
(TINC-TU'RA CA-LEN'DU-LZ.) 

Teinture de Fleurs de Tous-les-Mois, Fr.; Ringelblumetinktur, G. 

“Calendula, in No. 20 powder, twenty parts [or six ounces av.]; Diluted Alco- 
hol, @ sufficient quantity, To make one hundred parts [or two pints]. Moisten the 
powder with forty parts [or twelve fluidounces] of Diluted Alcohol, and macerate 
for twenty-four hours ; then pack it firmly in a cylindrical percolator, and gradually 
pour Diluted Alcohol upon it, until one hundred parts [or two pints] of Tincture 
are obtained.” U.S. 

This is a new officinal tincture. It is used externally for the same purposes as 
tincture of arnica. When made with diluted alcohol, some precipitation takes place, 
and alcohol would be preferable as a menstruum. 


TINCTURA CALUMBZ. U.8., Br. Tincture of Calumba. 
(TINC-TU'RA CA-LUM’BZ.) 

Tinctura Colombo; Teinture de Colombo, /.; Kolombotinktur, G. 

‘“ Calumba, in No. 20 powder, ten parts [or three ounces av.]; Alcohol, Water, 
each, a sufficient quantity, To make one hundred parts [or two pints]. Mix Alco- 
hol and Water in the proportion of three parts [or one and a half pints] of Alco- 
hol to two parts [or twelve fluidounces] of Water, and, having moistened the powder 
with éen parts [or three fluidounces] of the mixture, macerate for twenty-four 
hours ; then pack it in a cylindrical percolator, and gradually pour menstruum upon 
it, until one hundred parts [or two pints] of Tincture are obtained.” U. S. 

The British Pharmacopoeia directs this tincture to be prepared from two and a 
half avoirdupots ounces of Calumba Root, cut small, and one Imperial pint of Proof 
Spirit, in the same manner precisely as directed for the Tincture of Aconite Root. 

Mr. Jos. Ince recommends that the tincture should be prepared from the root as 
found in the shops, without further slicing or powdering it. Made as he proposes, 
the tincture is clear and bright; while if the powdered root is used it will be very 
turbid, even after filtration. (P. J. 7r., xiv. 491.) No. 20 powder is now directed 
in preference to No. 50 powder used in U.S. P. 1870.* The tincture of calumba 
may be added to tonic infusions or decoctions, to increase their stimulant power, 
but, like all the other bitter tinctures, should be used with caution. The dose is 
from one to four fluidrachms (3°75-15 C.c.). 


TINCTURA CANNABIS INDICZ. U.S. Tincture of Indian 


Cannabis. 
(TINC-TU'RA CAN'NA-BIS IN’DI-Q2.) 

Tinctura Cannabis, Pharm. 1870; Tincture of Hemp; Tincture of Indian Hemp; Tinctura 
Cannabis Indice, P.G.; Teinture de Chanvre Indien, /’r.; Indischhanftinktur, @. 

‘Indian Cannabis, in No. 40 powder, twenty parts [or five and a half ounces 
av.]; Alcohol, a sufficient quantity, To make one hundred parts [or two pints}. 
Moisten the powder with twenty parts [or six fluidounces] of Alcohol, and macerate 
for twenty-four hours; then pack it firmly in a cylindrical percolator, and gradu- 
ally pour Alcohol upon it until one hundred parts [or two pints] of Tincture are 
obtained.” U7. S. 

“Take of Extract of Indian Hemp one ounce [avoirdupois]; Rectified Spirit one 
pint [Imperial measure]. Dissolve the Extract of Hemp in the Spirit.” Br. 

The American reader must take care not to confound the Indian Hemp, here 
alluded to, with Apocynum Cannabinum, known by the same name in this country. 


* Tincture of Calumba. J. B. Moore recommends the following process, Calumba, in powder 
No. 20, 4 troy oz.; alcohol, 22 fl. oz.; glycerin and water, each 53 fl. oz.; dilute alcohol, q.s. 
Mix the alcohol, glycerin, and water, moisten the powdered calumba with the mixture, pack ina 
close vessel, and set aside to macerate for 6 hours; then pack in a glass funnel prepared for perco- 
lation, and gradually pour upon it the remainder of the menstruum, and, when this has passed from 
the surface, continue the percolation with dilute alcohol until 32 fl. oz. of tincture are obtained. 
(Druggists’ Circular, May, 1877.) 
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The strength of the present tincture is about one-third less than that of 1870. The 
dose is thirty minims (1-9 C.c.), or about fifty drops, to be gradually increased till 
its effects are experienced. 


TINCTURA CANTHARIDIS. U.S., Br. Tincture of Cantharides, 
Tincture of Spanish Ples. | 
(TINC-2U'RA CAN-THAR’I-DIS.) 

Tinctura Cantharidum, P.G.; Teinture de Cantharides, Fr.; Spanischfliegentinktur, @. 

‘ Cantharides, in No. 60 powder, jive parts [or six hundred grains]; Alcohol, a 
sufficient quantity, To make one hundred parts [or two pints]. Moisten the powder 
with three parts [or six fluidrachms] of Alcohol, and pack it firmly in a cylindrical 
percolator; then gradually pour Alcohol upon it, until one hundred parts [or two 
pints] of Tincture are obtained.” U.S. 

“Take of Cantharides, in coarse powder, one-quarter of an ounce [avoirdupois] , 
Proof Spirit one pint [Imperial measure]. Macerate for seven days in a closed 
vessel, with occasional agitation, strain, press, filter, and add sufficient Proof Spirit 
to make one pint [Imp. meas.].” Br. 

An improvement has been made in this tincture in the last revision in the sub. 
stitution of alcohol for diluted alcohol. It is frequently used in mixtures of castor oil 
and alcohol in the so-called hair tonics, and when made with diluted alcohol turbid- 
ity results. The new tincture is slightly stronger than that of U. 8. P. 1870. 

This tincture is one of the most convenient forms for the internal use of Spanish 
flies, the virtues of which it possesses to their full extent. (See Cantharis.) If 
made with diluted alcohol, when long kept, it deposits fatty matter, cantharidin in 
rhomboidal tables, and other crystals of a quite different form. (Méniére, Journ. de 
Pharm., Avril, 1861, p. 289.) It is occasionally employed externally as a rubefa- 
cient; but its liability to vesicate should be taken into consideration. The British 
tincture is too feeble, containing the virtues of only 0°68 of a grain of cantharides in 
a fluidrachm. The dose of the U.S. tincture is from three to ten drops (0:07 to 
0:30 C.c.), repeated three or four times a day. 


TINCTURA CAPSICI. U.S., Br. Tincture of Capsicum. Tineture of 
Cayenne Pepper. 


(TINC-TU'RA CAP’SI-CI.) 

Teinture de Piment des Jardins, /r.; Spanischpfeffertinktur, G 

“Capsicum, in No. 30 powder, jive parts [or six hundred grains]; Alcohol, 
Water, each, @ sufficient quantity, To make one hundred parts [or two pints]. 
Mix Alcohol and Water in the proportion of nineteen parts [or two pints] of Alco- 
hol to one part [or one and a half fluidounces] of Water, and, having moistened the 
powder with three parts [or five fluidrachms] of the mixture, pack it firmly in a 
cylindrical percolator; then gradually pour menstruum upon it, until one hundred 
parts [or two pints] of Tincture are obtained.” J. S. 

The British Pharmacopeeia directs this tincture to be prepared from three-quar- 
ters of an avoirdupois ounce of Bruised Capsicum Fruit, and one Imperial pint of 
Rectified Spirit, in the same manner precisely as directed for the Tincture of Aconite 
Root. (See Zinctura Aconiti, page 1437.) 

The officinal tincture is slightly stronger than that of the U. 8. P. 1870, and 
has been improved by the substitution of alcohol for diluted alcohol, as suggested 
by G. W. Kennedy (A. J. P., March, 1876) and others. 

This preparation of capsicum is a useful stimulant in very low states of the sys- 
tem with gastric insensibility, as in malignant scarlet and typhus fevers, and in the 
cases of drunkards. It may also be used as a gargle, diluted with rose-water or 
some mucilaginous fluid. (See Capsicum.) Applied by means of a camel’s-hair 
pencil to the relaxed uvula, it sometimes produces contraction and relieves prolapsus 
of that part. The dose is from a half to one fluidrachm (1:9 to 3°75 C.c.). 
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TINCTURA CARDAMOMI. U.S. Tincture of Cardamom. 
(TINC-TU'RA CAR-DA-MO/ML.) 

Teinture de Cardamome, F'r.; Kardamomentinktur, @, 

“ Cardamom, in No. 30 powder, ji/teen parts [or five ounces av.]; Diluted Alco- 
hol, a sufficient quantity, To make one hundred parts [or two pints]. Moisten the 
powder with /i/teen parts [or four fluidounces] of Diluted Alcohol, and macerate 
for twenty-four hours; then pack it firmly in a cylindrical percolator, and gradually 
pour Diluted Alcohol upon it, until one hundred parts [or two pints] of Tincture 
are obtained.” U.S. 

This tincture is an agreeable but strong aromatic, and may be advantageously 
added to tonic and purgative infusions. The dose is one fluidrachm (3-75 C.c.). 


TINCTURA CARDAMOMI COMPOSITA. U.S. Br. Compound 


Tincture of Cardamom. 
(TINC-TU'RA CAR-DA-MO!MI COM-POs'I-TA.) 


Teinture de Cardamome composée, /’.; Zusammengesetzte Kardamomentinktur, G. 

“ Cardamom, twenty parts [or two hundred and eighty grains] ; Cinnamon, twenty 
parts [or two hundred and eighty grains] ; Caraway, ten parts [or one hundred and 
forty grains] ; Cochineal, five parts [or seventy grains]; Glycerin, stxty parts [or 
one and a half fluidounces]; Diluted Alcohol, a sufficient quantity, To make one 
thousand parts [or two pints]. Mix the Cardamom, Cinnamon, Caraway, and 
Cochineal, and reduce them to a moderately coarse (No. 40) powder. Having 
moistened the powder with twenty jive parts [or six fluidrachms] of Diluted Alco- 
hol, pack it firmly in a cylindrical percolator, and gradually pour Diluted Alcohol 
upon it, until nine hundred and forty parts [or thirty and a half fluidounces] of 
Tincture are obtained. Then add the Glycerin and mix them.” U.S. 

The British Pharmacopceia takes of Cardamom Seeds, freed from the pericarps 
and bruised, and Caraway Fruit, bruised, each, a quarter of an avoirdupois ounce ; 
Raisins, freed from their seeds, two avotrdupois ounces; Cinnamon Bark, bruised, 
half an avoirdupois ounce ; Cochineal, in powder, sixty grains ; and Proof Spirit, 
one Imperial pint ; and directs that the tincture should be prepared in the manner 
directed for Tincture of Aconite Root. (See Tinctura Aconiti, page 1437.) 

This is a very agreeable aromatic tincture, occasionally used as a carminative in 
the dose of one or two fluidrachms (3°75 or 7:5 C.c.), but more frequently as an ad- 
dition to mixtures, infusions, etc., which it renders pleasant to the taste and accep- 
table to the stomach. The substitution of honey in the U. 8. formula of 1870 for 
the raisins in that of 1850 was an improvement, as it facilitated the process, and 
gave more precision to the result; but a still greater improvement was made in 
the present process in the substitution of glycerin, which increases the stability of 
the preparation and replaces a liquid which is usually found adulterated in com- 
merce. 

Of. Prep. Decoctum Aloes Compositum, Br.; Mistura Ferri Aromatica, Br.; 
Mistura Sennze Composita, Br.; Tinctura Chloroformi Composita, Br. 


TINCTURA CASCARILLAE. Br. Tincture of Cascarilla. 
(TINC-TU'RA CAS-CA-RIL'LZ.) 

Teinture de Cascarille, Fr.; Kaskarilltinktur, G. 

The British Pharmacopceia directs this tincture to be prepared from two and a 
half avoirdupots ounces of bruised Cascarilla, and one Imperial pint of Proof Spirit, 
in the same manner precisely as directed for the Tincture of Aconite Root. (See 
Tinctura Aconiti, page 1437.) 

This tincture has the properties of cascarilla, but is seldom if ever used in this 
country. ‘The dose is from thirty minims to two fluidrachms (1:9-7°5 C.c.). 
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TINCTURA CASTOREI. Br. Tincture of Castor. 
(TINC-TU'RA CAS-TO'RE-L.) 

Teinture de Castoreum, Fr.; Bibergeiltinktur, G. 

“Take of Castor, in coarse powder, one ounce [avoirdupois] ; Rectified Spirit one 
pint [Imperial measure]. Macerate for seven days in a closed vessel, with occa- 
sional agitation ; strain, press, filter, and add sufficient Rectified Spirit to make one 
pint [Imp. meas.].” Br. 

Tincture of castor is no longer officinal. The formula of the U. 8. P. 1870 was 
to macerate two troyounces of bruised castor for seven days in two pints of alcohol, 
express, and filter through paper. 

As castor yields little if any of its virtues to water, alcohol is a better solvent 
than proof spirit. It is said also to form a more grateful preparation. The Rus- 
sian castor should always be preferred when attainable. It deposits on standing a 
yellow organic substance, which, when moistened with water, exhibits animalcules 
under the microscope. (Méniére.) This tincture is employed for the same purposes 
as castor. ‘The dose is from thirty minims to two fluidrachms (1:9-7-5 C.c.). 


TINCTURA CATECHU COMPOSITA. U.S, Br. Compound Tine- 

. ture of Catechu. 

(TINC-TU'RA CAT/E-GHU COM-POs'I-TA.) 

Tinctura Catechu, Pharm. 1870; Teinture de Cachou, /’r.; Katechutinktur,@. : 

‘“ Catechu, in No. 40 powder, twelve parts [or four ounces av.]; Cinnamon, in 
No. 40 powder, eight parts [or two ounces av. and three hundred grains]; Diluted 
Alcohol, a sufficient quantity, To make one hundred parts [or two pints]. Mix the 
powders, and, having moistened the mixture with fifteen parts [or four fluidounces] 
of Diluted Alcohol, macerate for twenty-four hours; then pack it firmly in a cylin- 
drical percolator, and gradually pour Diluted Alcohol upon it, until one hundred 
parts [or two pints] of Tincture are obtained.” U. S. 

“Take of Pale Catechu, in coarse powder, two and a half ounces [avoirdupois] ; 
Cinnamon Bark, bruised, one ounce [avoird.]; Proof Spirit one pint [ Imperial meas- 
ure]. Macerate for seven days in a closed vessel, with occasional agitation ; strain, 
press, filter, and add sufficient proof spirit to make one pint [Imp. meas. ].” Br. 

The name of this tincture has been changed, so that it more accurately indicates 
its composition. Cinnamon has been present in the tincture of catechu of former 
Pharmacopeeias in the same relatively large proportion—2 parts of cinnamon to 3 
parts of catechu—and has been usually overlooked. The present officinal tincture 
contains the virtues of about 54 grains of catechu in the fluidounce, whilst that of 
U.S. P. 1870 represented but 45 grains to the fluidounce. 

This is a grateful astringent tincture, useful in all cases to which catechu is appli- 
cable and in which small quantities of spirit are not objectionable. It may often 
be advantageously added to ecretaceous mixtures in diarrhoea. The dose is from 
thirty minims to three fluidrachms (1:9 to 11:25 C.c.), which may be given with 
sweetened water or some mucilaginous liquid, or in port wine when this is not con- 
traindicated. It sometimes gelatinizes when kept, and becomes unfit for use. 


TINCTURA CHIRATZE. U.S., Br. Tincture of Chirata. [Tincture 
of Chiretta. | 
(TINC-TU/RA CHI-RA/TZ.) 

Teinture de Chirette, Fr.; Chirettatinktur, @. 

‘ Chirata, in No. 40 powder, ten parts [or three ounces av.]; Diluted Alcohol, 
a sufficient quantity, To make one hundred parts [or two pints]. Moisten the pow- 
der with ten parts [or two and a half fluidounces] of Diluted Alcohol, and macer- 
ate for twenty-four hours; then pack it firmly in a cylindrical percolator, and 
gradually pour Diluted Alcohol upon it, until one hundred parts [or two pints] of 
Tincture are obtained.” U. S. | 

The British Pharmacopoeia takes two and a half avoirdupois ounces of Chiretta, 
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eut small and bruised, and one Imperial pint of Proof Spirit, and proceeds in the 
manner directed for Tincture of Aconite Root. (See Zinctura Aconiti, page 1437.) 

This is a new officinal tonic tincture, which is largely used in some sections of our 
country. It is not quite so strong as the British tincture. The dose is one or two 
fluidrachms (3°75 or 7:5 C.c.), three or four times a day. 


TINCTURA CHLOROFORMI COMPOSITA. Br. Compound 
Tincture of Chloroform. 
(TINC-TU/RA CHLO-RO-FOR!MI COM-POs'I-TA.) 
“Take of Chloroform two fluidounces ; Rectified Spirit eight fluidounces ; Com- 
pound Tincture of Cardamoms ten fluidounces. Mix.” Br. 
A convenient form for the internal use of chloroform. The dose is from twenty 
minims to a fluidrachm (1:25-3-75 C.c.) diluted with water. 


TINCTURA CIMICIFUGZ. U.S. Tincture of Cimicifuga. 
(TINC-TU/RA CIM-I-CIF’U-GZ.) 


“ Cimicifuga, in No. 60 powder, twenty parts [or five and a half ounces av.]; 
Alcohol, a sufficient quantity, To make one hundred parts [or two pints]. Moisten 
the powder with fifteen parts [or four and a half fluidounces] of Alcohol, and 
macerate for twenty-four hours; then pack it firmly in a cylindrical percolator, and 
gradually pour Alcohol upon it, until one hundred parts [or two pints] of Tincture 
are obtained.” U.S. 

This is a new officinal tincture, which is inferior to the fluid extract, because the 
medical powers of the menstruum are almost equal to those of the drug, although 
dissimilar. ‘The dose is a fluidrachm to half a fluidounce (3°75 to 15: C.c.). 


TINCTURA CINCHONZE. U.S. Tincture of Cinchona. 
(TINC-TU'RA CIN-GHO'NZA.) 

Tinctura Cinchoneg Flave, Br.; Tincture of Yellow Cinchona; Tincture of Peruvian Bark; 
Tinctura Chine, P.G.; Teinture de Quinquina, F’r.; Chinatinktur, G@. 

‘ Yellow Cinchona, in No. 60 powder, twenty parts [or six ounces av.]; Glycerin, 
ten parts [or two and a quarter fluidounces]; Alcohol, Water, each, a sufficient 
quantity, To make one hundred parts [or two pints]. Mix the Glycerin with sixty- 
five parts [or twenty-three fluidounces] of Alcohol and twenty-five parts [or seven 
fluidounces] of Water, and, having moistened the powder with twenty parts [or five 
and a half fluidounces] of the mixture, macerate for twenty-four hours; then pack 
it firmly in a cylindrical glass percolator, and gradually pour on the remainder of 
the mixture. When the liquid has disappeared from the surface, gradually pour on 
more of the mixture of Alcohol and Water, using the same proportions as before, 
and continue the percolation, until one hundred parts [or two pints] of Tincture 
are obtained.” U.S. 

The British Pharmacopoeia takes four avotrdupois ounces of Yellow Cinchona 
Bark, in moderately fine powder, and one Imperial pint of Proof Spirit, and pro- 
ceeds as in Tincture of Aconite Root. (See Tinctura Aconiti, page 1437.) 

This tincture is very properly made with a large proportion of bark ; as, in the 
bitter tinctures, it is important that the alcohol should bear as small a proportion to 
the tonic principle as possible. Hven when strongest, however, it cannot, in ordinary 
cases, be given in doses sufficiently large to obtain the full effect of the bark, with- 
out stimulating too highly. A deposit is apt to form in the tincture when kept, 
consisting in chief of cinchonic red holding probably a portion of the alkaloids in 
combination. This was found by Mr. J. Adams to be perfectly dissolved by heat, 
though it uniformly reappeared on the cooling of the tincture. The addition of 
diluted sulphuric acid did not cause its solution; and, even though it was removed 
by filtering the tincture, the deposition was afterwards renewed. (P. J. Tr., April, 
1863, p.470.) In reference to a mode of obviating in some measure this tendency 
to deposition, the reader is referred to the statements of M. Vauflart on the subject 
of deposition in the tinctures prepared by percolation. Mr. A. B. Taylor, in ex- 
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perimenting on this subject, prepared a tincture in which the menstruum consisted 
of two parts of alcohol, one part of water, and one of glycerin, and which was kept 
three months without undergoing deposition. (4. J. P., Jan. 1865, p. 50.) This 
suggested the addition of glycerin to the officinal formula, and there is no doubt 
that the tincture has been improved, experience having proved the utility of gly- 
cerin in liquid preparations of cinchona. The officinal tincture is slightly weaker 
than that of the U.S. P. 1870. Tincture of cinchona is rarely employed, but may 
be used as a tonic in dose of from one to four fluidrachms (3°75-15 C.c.). 


TINCTURA CINCHONZE COMPOSITA. U.S., Br. Compound 
Tincture of Cinchona. Compound Tincture of Peruvian Bark. 
(TINC-TU/RA CIN-GHO/NZ COM-PO$’I-TA.) 

Tinctura Chine Composita, P.G.; Huxham’s Tincture of Bark; Teinture de Quinquina com- 
posée, Elixir fébrifuge d’Huxam, /’r.; Zusammengesetzte Chinatinktur, G. 

‘Red Cinchona, ten parts [or three ounces av.]; Bitter Orange Peel, erght parts 
[or two and a half ounces av.]; Serpentaria, two parts [or half an ounce ayv.]; 
Glycerin, ten parts [or two and a quarter fluidouuces]; Alcohol, Water, each, a 
sufficient quantity, To make one hundred parts [or two pints]. Mix the Glycerin 
with eighty parts [or twenty-eight fluidounces] of Alcohol and ten parts [or three 
fluidounces] of Water. Having mixed the Cinchona, Orange Peel, and Serpentaria, 
reduce them to a fine (No. 60) powder. Moisten the powder with twenty parts [or 
five and a half fluidounces] of the menstruum, and macerate for twenty-four hours ; 
then pack it firmly in a cylindrical glass percolator, and gradually pour on the re- 
mainder of the menstruum. When the liquid has disappeared from the surface, 
gradually pour upon it enough of a mixture of Alcohol and Water, using the same 
proportions as before, and continue the percolation, until one hundred parts [or two 
pints] of Tincture are obtained.” U.S. 

The British Pharmacopeeia takes of Pale Cinchona Bark, in moderately fine 
powder, two avoirdupots ounces, Bitter Orange Peel, cut small and bruised, one 
avoirdupots ounce, Serpentaria, bruised, half an avoirdupois ounce, Saffron sixty 
grains, Cochineal, in powder, thirty grains, and Proof Spirit one Imperial pint ; 
and proceeds, with these ingredients, in the manner directed for Tincture of Aconite 
Root. (See Tinctura Aconiti, page 1437.) 

This is the preparation commonly known by the name of Huaxham’s tincture of 
bark. It differs from that officinal in U. S. P. 1870 principally in the alcoholic 
strength of the menstruum, which is now about in the proportion of 9 volumes of 
alcohol to 1 volume of water; it was formerly 3 volumes of alcohol to 1 volume of 
water. ‘The use of glycerin is an improvement, precipitation being thus largely pre- 
vented. It will be observed that the drugs are not directed in the powdered state, 
the intention being to mix the drugs together and then to reduce the mixture to a 
uniform powder; in this way the volatile principles in the Serpentaria and Orange 
Peel are retained, and thorough exhaustion by percolation is secured. It is unfortu- 
nate that the British Council, following the London and Dublin Colleges, should 
have selected the feeblest of the officinal varieties of bark for this important 
tincture. The compound tincture of bark is an excellent stomachic cordial tonic, 
too feeble, however, in the principles of cinchona to serve as a substitute for the 
alkaloids when a full effect is required. Huxham was in the habit of uniting with it 
elixir of vitriol, the aromatic sulphuric acid of the Pharmacopeias. The dose is 
from one to four fluidrachms (3-75-15 C.c.). 


TINCTURA CINNAMOMI. U.8., Br. Tincture of Cinnamon. 
(TINC-TU/RA CIN-NA-MO/MI.) 

Teinture de Cannelle, Fr.; Zimmttinktur, G@. 

“Cinnamon, in No. 40 powder, ten parts [or three ounces av.]; Alcohol, Water, 
each, a sufficient quantity, To make one hundred parts [or two pints]. Mix Alco- 
hol and Water in the proportion of three parts [or one anda half pints] of Aleohol 
to two parts [or fourteen fluidounces] of Water, and, having moistened the powder 
with jive parts [or one and a half fluidounces] of menstruum, pack it in a conical 
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percolator, and gradually pour menstruum upon it, until one hundred parts [or two 
pints] of Tincture are obtained.” U.S. 

The British Pharmacopeia takes two and a half avoirdupois ounces of Cin- 
namon Bark, in coarse powder, and one Imperial pint of Proof Spirit, and proceeds 
in the manner directed for Tincture of Aconite Root. (See Tinctura Aconiti, page 
1437. 

Thi tincture has the aromatic and astringent properties of cinnamon, and may 
be used as an adjuvant to cretaceous mixtures and astringent infusions or decoc- 
tions. By long keeping it is apt to gelatinize and become unfit for use. Accord- 
ing to Mr. Greenish, this can be remedied by using a menstruum composed of six 
parts of alcohol and two parts of water. (P. J. Tr., Feb. 1872, p. 641.) The dose 
is from one to three or four fluidrachms (3°75-11-25 or 15 C.c.). 


TINCTURA COCCI. Br. Tincture of Cochineal. 
(TINC-TU'RA COC'CL.) 

Teinture de Cochenille, Fr.; Cochenilletinktur, G. 

“Take of Cochineal, in powder, two ounces and a half [avoirdupois]; Proof 
Spirit one pint [Imperial measurej. Macerate for seven days in a closed vessel, 
with occasional agitation ; strain, press, filter, and add sufficient Proof Spirit to 
make one pint [Imp. meas. ].” Br. 

This is valued chiefly for imparting color to liquid preparations. It may, how- 


ever, be given internally in nervous affections in doses varying from twenty drops 
to a fluidrachm (1:25-3:75 C.c.). 


TINCTURA COLCHICI. U.S. Tincture of Colchicum. 
(TINC-TU'RA COL! CHI-CI—kol'ke-si.) 

Tinctura Colchici Seminum, 2r.; Tincture of Colchicum Seeds ; Teinture de Semences de Col- 
chique, Fr.; Zeitlosentinktur, G. 

“Colchicum Seed, in No. 30 powder, fifteen parts [or five ounces av.]; Diluted 
Alcohol, a sufficient quantity, To make one hundred parts [or two pints]. Moisten 
the powder with fifteen parts [or four fluidounces] of Diluted Alcohol and macerate 
for twenty-four hours; then pack it moderately in a cylindrical percolator, and 
gradually pour Diluted Alcohol upon it, until one hundred parts [or two pints] of 
Tincture are obtained.” U.S. 

The British Pharmacopeceia takes two and a half avoirdupois ounces of bruised 
Colchicum Seeds, and one Imperial pint of Proof Spirit, and proceeds in the man- 
Yer directed for Tincture of Aconite Root. (See Zinctura Aconiti, page 1437.) 

It was at one time supposed thut the tincture was quite as effective made from the 
anbruised as from the bruised seeds; but the opinion has been shown to be errone- 
ous. (A. J. P., xxvi. 120.) See also a paper by Mr. N. Rosenwasser, Jdid., 1877, 
p. 436. Subsequently Mr. L. I. Morris showed that if the whole seeds were di- 
gested with hot diluted alcohol, they could be perfectly exhausted. (A. J. P., 1881, 
p- 6.) Prof. Maisch recommends, as a convenient method of comminuting the 
seeds, to macerate them for two or three days in a portion of the menstruum, then 
to remove them and bruise them in a clean iron mortar, taking care that none of 
the menstruum or the seeds should be wasted. (Jbid., xxvii. 514.) 

This tincture possesses the properties of colchicum, and may be given whenever 
that medicine is indicated; but the wine, containing less alcohol, is generally pre- 
ferred. The dose is from half a fluidrachm to two fluidrachms (1'9-7°5 C.c.). 


TINCTURA CONII. U.S., Br. Tincture of Conium. 
(TINC-TU'RA CQ-NI'I.) 
Tinctura Conii Fructus, Br.1874; Tincture of Hemlock; Tincture of Hemlock Fruit; Tein- 
ture de Cigué, Fr.; Schierlingstinktur, G. 
‘‘Conium, in No. 30 powder, one hundred and fifty parts [or five ounces av.] ; 
Diluted Hydrochloric Acid, four parts [or one fluidrachm]; Diluted Alcohol, a 
sufficient quantity, To make one thousand parts [or two pints]. Moisten the pow- 
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der with forty-five parts [or two fluidounces] of Diluted Alcohol, previously mixed 
with the Diluted Hydrochloric Acid, and macerate for twenty-four hours ; then 
pack it moderately in a conical glass percolator, and gradually pour Diluted Alcohol 
upon it, until one thousand parts [or two pints] of Tincture are obtained.” U.S. 

The British Pharmacopwia takes two and a half avoirdupois ounces of bruised 
Hemlock Fruit, and one Imperial pint of Proof Spirit, and proceeds as directed for 
Tincture of Aconite Root. (See Zinctura Aconiti, page 1437.) 

A very important change has been made in this preparation in the substitution 
of conium fruit for the leaves, which are no longer officinal. The diluted hydrochloric 
acid is used to fix the volatile alkaloid conine. A preparation made by adding 
one measure of alcohol to three of the expressed juice has been used in England 
under the name of preserved juice of hemlock, and has been adopted in the British 
Pharmacopeeia with the title of Suecus Conti, or Juice of Hemlock. (See page 
1375.) A strong odor of conine should be emitted by the tincture upon the addi- 
tion of potassa. M. Méniére states that it lets fall, on standing, a yellow miliary 
deposit, resembling drops of oil, the form of which is modified under pressure, 
According to the experiments of Dr. John Harley, of London (P. J. 7r., Jan. 
1867, p. 414), the British tincture is an uncertain preparation, two fluidounces of 
it failing to produce any effect. The U.S. P. tincture is now, however, about 30 
per cent. stronger than the British, and cannot be considered inert if care is taken 
to select the conium fruit properly. The commencing dose is thirty minims (1°9 
C.c.), to be increased as necessary. 


TINCTURA CROCI. U.S., Br. Tincture of Saffron. 
(TINC-TU/RA CRO!CI.) 

Teinture de Safrain, F'r.; Safrantinktur, @. 

“ Saffron, ten parts [or three ounces av.]; Diluted Alcohol, a sufficient quantity, 
To make one hundred parts [or two pints]. Moisten the Saffron with ten parts 
[or two and a half fluidounces] of Diluted Alcohol, and macerate for twenty-four 
hours; then pack it firmly in a cylindrical percolator, and gradually pour Diluted 
Alcohol upon it, until one hundred parts [or two pints] of Tincture are obtained.” 
U.S. 

The British Pharmacopeeia takes one avocrdupois ounce of Saffron, and one Jm- 
perial pint of Proof Spirit, and proceeds as directed for the Tincture of Aconite Root. 
(See Zinctura Aconiti, page 1437.) 

This tincture possesses all the properties of saffron; it was first introduced into 
the U. S. P. in the revision of 1880, but is of little other use than to give color to 
mixtures. ‘The dose is from one to three fluidrachms (3°75-11:25 C.c.). 


TINCTURA CUBEBZ. U.S., Br. Tincture of Cubeb. 
(TINC-TU'RA CU-BE'BA.) 

Tincture of Cubebs ; Teinture de Cubébes, Fr.; Kubebentinktur, G. 

“Cubeb, in No. 30 powder, ten parts [or three ounces av.]; Diluted Alcohol, a 
sufficient quantity, To make one hundred parts [or two pints]. Moisten the powder 
with ten parts [or two and a half fluidounces] of Diluted Alcohol, and macerate for 
twenty-four hours; then pack it firmly in a cylindrical percolator, and gradually 
pour Diluted Alcohol upon it, until one hundred parts [or two pints] of Tincture 
are obtained.” U.S. 

The British Pharmacopeia takes two and a half avoirdupois ounces of Cubebs, 
in powder, and one Imperial pint of Rectified Spirit, and proceeds as directed for 
Tincture of Aconite Root. (See Tinctura Aconiti, page 1437.) 

The old London tincture was nearly three times as strong as the Dublin; but 
the preparation, on its introduction into the British Pharmacopoeia, was greatly re- 
duced in strength. The present U.S. P. tincture is about 25 per cent. weaker than 
that of U. S. P. 1870, a change which is very unfortunate, and almost destroys any 
therapeutical value the preparation may have had. It undoubtedly represents cubebs, 
but is too weak in cubebs and too strong in alcohol for other than very special uses. 
The dose is from one to two fluidrachms (3°75-7°5 C.c.) or more. 
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TINCTURA DIGITALIS. U.S, Br. Tincture of Digitalis. 
(TINC-TU'/RA DIg-I-TA/LIs,) 

Tincture of Foxglove; Teinture de Digitale, /’r.; Fingerhuttinktur, @. 

Digitalis, recently dried and in No. 60 powder, jifteen parts [or five ounces av.]; 
Diluted Alcohol, @ sufficient quantity, To make one hundred parts [or two pints]. 
Moisten the powder with jif/teen parts [or four fluidounces] ot Diluted Alcohol, and 
macerate for twenty-four hours; then pack it firmly in a-cylindrical percolator, and 
gradually pour Diluted Alcohol upon it, until one hundred parts [or two pints] of 
Tincture are-obtained.” U.S. 

The British Pharmacopeeia takes two and a half avoirdupois ounces of Digitalis 
Leaves, in coarse powder, and one Imperial pint of Proof Spirit, and proceeds in the 
manner directed for Tincture of Aconite Root. (See Tinctura Aconiti, page 1437.) 

In preparing this tincture, great attention should be paid to the selection of the 
leaves, according to the rules laid down under the head of Digitalis. From a neglect 
of these it is apt to be weak or inefficient. The expressed juice of the leaves, pre- 
served by means of alcohol, prepared as the British Succi, would probably be found 
a powerful preparation. (See page 1375.) The tincture of foxglove possesses all the 
virtues of that narcotic, and affords a convenient method of administering it, especi- 
ally in mixtures. It is said by M. Méniére to deposit on standing a green oily 
matter, and some white lance-shaped crystals soluble in an excess of acid. (Journ. 
de Pharm., Avril, 1861, p. 289.) The present U. 8. preparation is slightly 
stronger than that of 1870. The ordinary dose is from ten to twenty drops (0-6- 
1:25 C.c.), repeated two or three times a day, and increased if necessary, but with 
caution; a fluidrachm, representing about 8 grains of Digitalis, may be given on 
occasion as a single dose. 


TINCTURA HERBARUM RECENTIUM. U.S. Tinctures of Fresh 
FTerbs. 
(TINC-TU'RE HER-BA/RUM RE-CEN/TI-UM—re-sén!she-im. ) 

“These Tinctures, when not otherwise directed, are to be prepared by the follow- 
ing formula: Take of the Fresh Herb, bruised or crushed, fifty parts [or sixteen 
ounces]; Alcohol, one hundred parts [or two and a quarter pints]. Macerate the 
Herb with the Alcohol for fourteen days ; then express the liquid and filter.” U.S. 

This is a general formula introduced for the guidance of the pharmacist for the 
purpose of securing some degree of uniformity in this class of tinctures. Tinc- 
tures from fresh herbs are coming into use to some extent, and the fresh herb is to 
be preferred to the dried drug where a very volatile or easily dissociated substance 
is the active principle. It is evident that the relative strength must vary, how- 
ever, with the degree of freshness of the drug and the amount of water contained 
in it, which depends upon the time of collection, state of the weather when gath- 
ered, and amount of exposure to atmosphere subsequently ; for these reasons an 
accurate or uniform relation cannot be obtained. It is asserted that the fresh tinc- 
tures of thuja and gelsemium are more active than the tinctures from the dried drug. 


(Proc. A. P. A., 1878, p. 755.) 
TINCTURA ERGOT. Br. Tincture of Ergot. 


(TINC-TU'RA ER-GO'T&,) 

Tinctura Secalis Cornuti, P.G.; Teinture de Seigle ergoté, Fr.; Mutterkorntinktur, G, 

The British Pharmacopeeia takes five avoirdupots ounces of Ergot, in coarse pow- 
der, and one Imperial pint of Proof Spirit, and proceeds in the manner directed for 
Tincture of Aconite Root. (Sce Tinctura Aconiti, page 1437.) 

The dose of this tincture 1s from thirty minims to two fluidrachms (1:9-7°5 C.c.). 


TINCTURA FERRI ACETATIS. U.S, Br. Tincture of Acetate of 
Tron. [Tincture of Ferric Acetate. | 
(TINC-TU/RA FER/RI AC-E-TA/TIS,) 
Teinture d’Acétate de Fer, Fr. ; Essigsaure Eisentinktur, G. 
“ Solution of Acetate of Iron, fifty parts [or four fluidounces]; Alcohol, thirty 
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parts [or three fluidounces and three fluidrachms]; Acetic Kther, twenty parts [or 
two fluidounces], To make one hundred parts [or about nine fluidounces]. Mix the 
Alcohol and Acetic Ether, and gradually add the Solution of Acetate of Iron, 
taking care that the mixture remains cool. Keep the Tincture in glass-stoppered 
bottles, in a cool and dark place.” U.S. 

“Take of Solution of Persulphate of Iron two and a half fluidounces [Imperial 
measure]; Acetate of Potash two ounces [avoirdupois]; Rectified Spirit a suffictency. 
Dissolve the Acetate of Potash in ten fluidounces, and add the [Solution of} Persul- 
phate of Iron to eight fluidounces of the Spirit, then mix the two solutions in a two- 
pint bottle and shake them well together, repeating the agitation several times during 
an hour. Put the tincture, with the precipitated salt contained in it, upon a filter, 
and when the liquid has ceased to run through, put as much Rectified Spirit upon 
the filter as will make the filtered product measure one pint.’ Br. 

This is a new officinal tincture. It is based upon the Tinctura Ferri Acetict 
Aitherea of the German Pharmacopeeia, which is made by mixing 9 parts of solu- 
tion of acetate of iron, 2 parts of alcohol, and 1 part of acetic ether. The U.S. 
tincture contains the excessive proportion of 20 per cent. of acetic ether, the Ger- 
man containing but 8 per cent. This is an objection in our opinion; the eructa- 
tions occurring after its administration are to most patients very unpleasant. The 
proportion of solution of acetate of iron is greater in the German formula, but it is 
not as strong a3 the U.S. solution, and the two preparations, therefore, do not differ 
very greatly in the percentage of acetate of iron. ‘The British tincture is weaker, 
and is made by mixing alcoholic solutions of ferric sulphate and potassium acetate.* 

A double decomposition of the salts takes place, resulting in the formation of 
ferric acetate which dissolves in the spirit, and potassium sulphate which precipi- 
tates, being insoluble in that menstruum. By filtration, therefore, the potassium 
sulphate is removed, and the clear liquid constitutes the tincture under notice. 

Properties. The U.S. tincture is “a clear, dark reddish brown liquid, trans- 
parent in thin layers, having the odor of acetic ether, an acidulous and astringent 
taste, and a slightly acid reaction. Sp. gr. about 0-950. It is miscible, in all pro- 
portions, with water, without becoming turbid. The Tincture, diluted with water, 
affords a brownish red precipitate with water of ammonia, and a blue one with test- 
solution of ferrocyanide of potassium. When mixed with sulphuric acid, and 
gently warmed, it evolves acetous vapors. If the iron be completely precipitated 
from a portion of the diluted tincture by excess of water of ammonia, the filtrate 
should not yield either a white or a dark colored precipitate with hydrosulphuric 
acid (abs. of zinc, copper). Another portion of the filtrate should not leave any 
fixed residue on evaporation and gentle ignition (abs. of fixed alkalies), A few 
drops added to freshly-prepared test-solution of ferricyanide of potassium should 
impart to the latter a pure greenish brown color without a trace of blue (abs. of 
ferrous salt). 20 Gm. of the Tincture carefully evaporated and, after addition of a 
few drops of nitric acid, ignited, should yield a residue weighing 1:12 Gm.” US. 
The British tincture is a transparent liquid, of a deep red color, and strong ferruginous 
taste. It is said to be an agreeable chalybeate, but is subject to the very serious 
objection that it is unstable, commencing usually to undergo serious changey in from 
two to three weeks after its preparation. The best way of remedying this would 
be by having, as suggested by Messrs. Deane and Jefferson (P. J. Tr., 2d ser., xi. 
196), a liquor from which the tincture should be prepared as wanted, by the addi- 
tion of alcohol ; this plan has been adopted in the U.S. and German formulas. The 
dose of the officinal tincture is from twenty drops to a teaspoonful (1:25-3:75 C.c.), 
sufficiently diluted with water. 


* Tincture of Acetate of Iron (Rademacher). 1. Triturate 23 parts of pure ferrous sulphate and 
24 parts of acetate of lead in a porcelain mortar until a thick magma results, then add gradually 
48 parts of distilled water and 96 parts of vinegar, pour the whole into a flask, which is to be 
lightly closed, and digest for three days at a temperature of 30° to 40° C. (86° to 104° F.), re- 
peatedly agitating. Filter, and let the filtrate stand for 30 days, occasionally shaking in a wide- 
mouthed flask only half filled and loosely covered with a plate of glass. Then add 80 parts of 
alcohol. Let it stand 10 days more in the same flask, and finally filter. The tincture is clear, has 
a reddish brown color and a spec. gr. between 0°960 and 0-970. (Wilms, NV. 2., 1881, p. 273.) 

} For elaborate experiments on the causes of these changes, see P. J. Tr, Sept. 1874, p. 241. 
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TINCTURA FERRI CHLORIDI. U.S. Tincture of Chloride of Iron. 
[Tincture of Ferric Chloride. 
(TINC-TU'/RA FER/RI GHLO/RI-DI.) 
Tinctura Ferri Perchloridi, Pr.; Tinctura Ferri Muriatis; Tincture of Perchloride of Tron, 


Tincture of Muriate of Iron; Tinctura Ferri Sesquichloridi; Teinture de Perchlorure de Fer, Fr.; 
Hisenchloridtinktur, G. 


“ Solution of Chloride of Iron, thirty-five parts [or half a pint]; Alcohol, sixty- 
Jive parts [or twenty-five fluidounces], ‘To make one hundred parts [or about two 
pints]. Mix the Solution with the Alcohol, and let it stand, in a closely covered 
vessel, at least three months; then transfer it to glass-stoppered bottles.” WU. S. 

“Take of Strong Solution of Perchloride of Iron five fluidounces ; Rectified 
Spirit fifteen fluidounces. Mix, and preserve in a stoppered bottle. Sp. gr. 0-992. 
This Tincture has about one-third the strength of Tinctura Ferri Sesquichloridi, 
Dub.” Br. 

As directed in the U.S. Pharmacopeeia of 1850, this preparation was made with 
the subcarbonate of iron of the Pharmacopeeia, which is a hydrated sesquioxide, 
containing a small but uncertain proportion of ferrous carbonate. This was treated 
with hydrochloric acid, which caused some effervescence in consequence of the 
escape of the carbonic acid of the carbonate, and the result was a solution of ferric 
chloride with a little ferrous chloride. As the proportions of subcarbonate and of 
acid were so arranged in the formula as to leave a slight excess of the former, pro- 
vided that the acid were duly saturated, there could of course be no excess of acid 
in the tincture, when completed by the addition of the alcohol. But, in conse- 
quence of the presence of a small proportion of ferrous chloride, absorption of 
oxygen from the air took place, and the chloride was converted into ferric chloride 
and ferric oxide, the latter of which, not finding any free hydrochloric acid to dis- 
solve it, was precipitated. Hence the officinal tincture was apt to deposit a little 
ferric oxide, with the effect of losing somewhat of its chalybeate strength ; -and this 
was an objection to the old U.S. formula, though a slight one, as it was easily obvi- 
ated, if thought advisable, by the addition of a little more of the acid. But there 
were other difficulties incident to the formula, which led to its frequent partial failure, 
not only in incompetent hands, but even with skilful pharmacists. In the first place, 
the hydrochloric acid could not always be obtained of the proper officinal strength 
(sp. gr. 1:16), and this often proved the cause of a comparatively feeble preparation. 
In the second place, difficulty was often experienced in effecting the solution of the 
subcarbonate of iron. Properly prepared, and in its recent state, it is easily dis- 
solved in hydrochloric acid; but it is exceedingly liable to undergo changes, either in 
its molecular condition or in its state of hydration, which impair its solubility, or even 
render it partially insoluble. Incessant complaints of the imperfection of the for- 
mula were heard in consequence; and though these might not be theoretically well 
founded, as the formula properly executed might yield the due result, yet practically 
they were so, and it was certainly desirable to have a formula which should be less 
liable to miscarriage. Accordingly, at the 1860 revision of the U. 8. Pharma- 
copceia, a new process was introduced, in which the objections to the old one ap- 
peared to be in great measure obviated, but which in turn was so far modified in 
the revision of 1870 as to be divided into two distinct processes. 

The U. S. formula of 1870 appeared, in respect to the precise method of pro- 
ceeding, to be copied from that of Dr. Squibb, published in A. J. P. (1857, p. 
290).* Iron wire was chosen as the form of iron to be used, because it is gen- 
erally the purest. This, which was in very slight excess, was first treated with a 
portion of the hydrochloric acid, which formed with it ferrous chloride, with the 
escape of hydrogen, producing effervescence. The action was allowed to go on spon- 
taneously until effervescence ceased, and was then aided by heat, which caused the 
saturation of the acid used. The solution being filtered, the remainder of the hy- 
drochloric acid was added, and afterwards the nitric acid gradually, the liquid having 
been heated to the boiling point before the latter addition. The nitric acid was 


* This process of Dr. Squibb was given in a note in the eleventh edition of the U.S, Dispensa- 
tory, page 1052. 
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decomposed, with the escape of nitrous fumes producing effervescence, while, through 
the influence of a portion of its oxygen and the additional portion of hydrochloric 
acid, the ferrous chloride was converted into ferric chloride, the conversion being 
completed when the effervescence ceased, and the previous green color had been 
changed to a reddish brown. ‘The precise reactions by which these changes are 
effected have been explained elsewhere. (See Ferri Chloridum, page 660.) At 
this point, in the revision of 1870, the process was divided into two, and a new 
preparation, the liquor ferrt chloridi, introduced. When this is added to the alcohol, 
the latter reacts gradually with the acid, producing a small proportion of an ether, 
which gives a peculiar flavor to the tincture, and probably modifies in some degree 
its influence on the system. For this reason it is preferable to keep the tincture a 
year before dispensing, and the officinal direction is to keep it at least three months. 

Properties, Tincture of chloride of iron is “a bright, brownish liquid of a 
slightly ethereal odor, a very astringent, styptic taste, and an acid reaction. Sp. gr. 
about 0-980. The Tincture affords a brownish red precipitate with water of ammonia, 
a blue one with test-solution of ferrocyanide of potassium, and a white one, insolu- 
ble in nitric acid, with test-solution of nitrate of silver. If the iron be completely 
precipitated from a portion of the Tincture by excess of water of ammonia, the 
filtrate should not yield either a white or a dark colored precipitate with hydrosul- 
phuric acid (abs. of zinc, copper). Another portion of the filtrate should leave no 
fixed residue on evaporation and gentle ignition (abs. of fixed alkalies). On adding 
a clear crystal of ferrous sulphate to a cooled mixture of equal volumes of concen- 
trated sulphuric acid and the moderately diluted Tincture, the crystal should not 
become brown, nor should there be a brownish black zone developed around it (abs. 
of nitric acid). A few drops added to freshly-prepared test-solution of ferricyanide 
of potassium should impart to the latter a pure greenish brown color without a trace 
of blue (abs. of ferrous salt). On diluting 8 parts of the Tincture with distilled 
water to 100 parts, and boiling in a test-tube, the liquid should remain clear (abs. 
of oxychloride). 10 Gm. of the Tincture, when completely precipitated by excess 
of water of ammonia, yield a precipitate which, when washed, dried, and ignited, 
should weigh 0:652 Gm.” U.S. The specific gravity of the English preparation 
is officially stated at 0-992, and the American tincture does not vary much from 
this, having the sp. gr. 0°980.* The tincture is decomposed by the alkalies, alka- 
line earths and their carbonates, astringent vegetable infusions, and mucilage of gum 
arabic, which produces with it a brown semi-transparent jelly. All these substances 
are, therefore, incompatible with it in prescriptions. 


* Mr. J.C. Wharton has noticed in the tincture silky asbestos-like crystals, which he believes are 
due to an action of the acids upon the glass in which the drug is prepared, (A.J. P., xlii. 107.) 
Dr. Battey believes these crystals to be the sulphate of calcium. (Jbdid., xlii. 207.) 

{ Bestuchef’s tincture, which is much used in Europe, is simply a solution of ferric chloride in a 
mixture of one measure of ether and three or four measures of alcohol. Fr. Mayer recommends 
that the ferric chloride should be prepared by passing chlorine through a solution of ferrous chloride, 
until a solution of the ferricyanide of potassium no longer produces a blue precipitate, and then 
evaporating by a water-bath. In this mode crystals of ferric chloride are obtained, one ounce of 
which is to be dissolved in twelve ounces of ether, mixed with four times its bulk of alcohol. The 
solution may be rendered colorless, if desired, by exposure to the direct rays of the sun. (WN. Y. 
Journ. of Pharm., i. 233.) This decolorization, however, is effected by a chemical change, which 
somewhat alters the character of the preparation. The ferric chloride becomes ferrous chloride by the 
loss of a portion of its chlorine, which, by abstracting hydrogen from the alcohol, becomes hydro« 
chloric acid ; and this reacts with unaltered alcohol to form hydrochloric ether. 

Mr. A. Cushman recommends the following process for the above tincture. He first prepares 
the crystals of the sesquichloride by dissolving two ounces of iron filings in a mixture of eight 
fluidounces of hydrochloric acid and four of distilled water, then adding four fluidrachms of nitric 
acid, evaporating to a pellicle, and setting aside to crystallize. The crystals, having been washed 
in alcohol, and afterwards redissolved and crystallized, are to be dissolved in a mixture of two parts 
of alcohol and one of ether; the proportion being an ounce of the crystals to twelve fluidounces of 
the mixture. After solution, the liquid is to be filtered, and exposed for 48 hours tothe direct rays 
of the sun. (A. J. P., xxix. 461; from Am. Med. Gaz.) : 

Tasteless Tincture of Chloride of Iron, Mr. J. Creuse introduced this preparation. We have 
used the following formula for it. Solution of Chloride of Iron, U. S. P., 1 fluidounce; Citric 
Acid, 544 grains; Sodium Carbonate, 1000 grains or q. s.; Water, distilled, 1 fluidounce ; Alcohol, 
q.s. Dissolve the citric acid in the distilled water, and heat to the boiling point, gradually add- 
ing the sodium carbonate until the acid is saturated. Mix this with the iron solution, which will 
now assume a Leautiful green color, and make up the measure to 4 fluidounces with alcohol. 
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Medical Properties and Uses, This is one of the most active and certain 
preparations of iron, usually acceptable to the stomach, and much employed for the 
purposes to which the chalybeates generally are applied. It has been particularly 
commended as a tonic in scrofula, in which it was formerly often given, jointly with 
the solution of chloride of calcium, or chloride of barium. It is supposed to be 
diuretic, and to have a peculiar influence on the urinary passages. Hence it has 
been employed in gleet, old gonorrhoea, and leucorrhoea, and is said to be useful in 
dysury dependent on spasmodic stricture of the urethra, in the dose of ten drops re- 
peated every ten minutes till some effect is experienced. In hemorrhages from the 
uterus, kidneys, and bladder, it is thought to act advantageously, but should be 
confined to those of a passive character, or employed only after sufficient depletion. 
Upon the recommendation of Dr. Bell, of Edinburgh, it has recently been much em- 
ployed in erysipelas, with great supposed advantage, and, upon the same principle, that 
of improving the condition of the blood, has been used in various other diseases, as' 
scarlatina, diphtheria, and purulent infection of the blood. Externally it is some- 
times used for the destruction of venereal warts, and as a styptic in cancerous and 
fungous ulcers. It has been employed, with asserted success, as an injection in 
aneurismal tumors. (See Ranking’s Abstract, xviii. 120.) The dose of the U.S. 
tincture is from ten to thirty minims (0°6-1:9 C.c.), which may be gradually in- 
creased to one or even two fluidrachms (3°75 or 7:5 C.c.) two or three times a day. 
In acute febrile diseases, as erysipelas, the dose should be repeated every two 
hours. It is given well diluted, and is very prone to injure the teeth. 

Off. Prep. Mistura Ferri et Ammonii Acetatis, U.S. 


TINCTURA GALL. U.S, Br. Tincture of Nutgall. Tincture of 
Galls. 
(TINC-TU'/RA GAL/LZ.) 

Tinctura Gallarum, P.G.; Teinture de Noix de Galle, Fr.; Gallipfeltinktur, G. 

“ Nutgall, in No. 40 powder, twenty parts [or six ounces av.]; Glycerin, ten 
parts [or two and a quarter fluidounces]; Diluted Alcohol, a sufficient quantity, 
To make one hundred parts [or two pints]. Mix the Glycerin with ninety parts 
[or thirty fluidounces] of Diluted Alcohol, and, having moistened the powder with 
ten parts of the mixture, pack it in a conical glass percolator; then gradually pour 
upon it, first, the remainder of the mixture, and afterward, Diluted Alcohol, until 

one hundred parts [or two pints] of Tincture are obtained.” U.S. 

The British Pharmacopeeia takes two and a half avoirdupois ounces of Galls, in 
coarse powder, and one Imperial pint of Proof Spirit, and proceeds in the manner 
directed for Tincture of Aconite Root. (See Tinctura Aconiti, page 1437.) 

The tincture of galls is powerfully astringent, but is more used as a test than as 
a medicine. The present officinal tincture is about one-third stronger than that of 
U.S. P. 1870. When long kept, it ceases to evince the reactions of tannic acid, in 
consequence of the conversion of this into gallic acid. The dose is from one to 
three fluidrachms (3°75-11°25 C.c.). 


TINCTURA GELSEMII. U.S. Tincture of Gelsemium. 
(TINC-TU'RA GEL-SEM’I-I.) 

« Gelsemium, in No. 60 powder, fifteen parts [or four and a half ounces av.]; 
Alcohol, a sufficient quantity, To make one hundred parts [or two pints]. Moisten 
the powder with ten parts [or three fluidounces] of Alcohol, and macerate for 
twenty-four hours; then pack it firmly in a cylindrical percolator, and gradually 
pour Alcohol upon it, until one hundred parts [or two pints] of Tincture are ob- 
tained.” U.S. 

This is a new officinal tincture, which will prove a valuable addition, and will be 
preferred to the fluid extract for internal administration, as it is safer, and can be 
used more satisfactorily in extemporaneous combination. The dose is from ten to 
twenty minims (0-6-1:25 C.c.). 


1456 | Tinctura Gentianze Composita. PART I. 


TINCTURA GENTIAN A COMPOSITA. U.8S., Br. Compound 
Tincture of Gentian. . 
(TINC-TU'RA GEN-TI-A'NH COM-PO$'I-TA—jén-she-a! nz.) 

“ Gentian, eight parts [or five ounces av.]; Bitter Orange Peel, four parts [or 
two anda half ounces av.]; Cardamom, two parts [or one and a quarter ounces av. ] ; 
Diluted Alcohol, a sufficient quantity, To make one hundred parts [or four pints]. 
Mix the Gentian, Orange Peel, and Cardamom, and reduce the mixture to a moder- 
ately coarse (No. 40) powder. Moisten the powder with ten parts [or six fluid- 
ounces] of Diluted Alcohol, and macerate for twenty-four hours; then pack it ina 
cylindrical percolator, and gradually pour Diluted Alcohol upon it, until one hun- 
dred parts {or four pints] of Tincture are obtained.” U.S. 

The British Pharmacopoeia takes one and a half avoirdupois ounces of Gentian 
Root, cut small and bruised, three-quarters of an avoirdupots ounce of Bitter Orange 
Peel, cut small and bruised, a quarter of an avoirdupois ounce of Cardamom 
Seeds, freed from the pericarps and bruised, and one Imperial pint of Proof Spirit, 
and proceeds with these ingredients in the manner directed for Tincture of Aconite 
Root. (See Zinctura Aconiti, page 1437.) 

An improvement has been made in the process for this tincture, in directing the 
drugs to be mixed and powdered together: the pulverization is facilitated, and the 
odorous principles of the cardamom and orange peel are absorbed by the gentian. 

This is an elegant bitter, much used in dyspepsia, and as an addition to tonic mix- 
tures in debilitated states of the digestive organs, or of the system generally. There 
is, however, much danger of its abuse, especially in chronic cases. The dose is one 
or two fluidrachms (3°75 or 7:50 C.c.). 


TINCTURA GUAIACI. U.S. Tincture of Guaiac. 
(TINC-TU'RA GUA/IA-Cl—gwa!ya-si.) 

Tinctura Guajaci, P.G.; Teinture de Résine de Gaiac, F’r.; Guajaktinktur, G. 

‘“ Guaiac, in coarse powder, twenty parts [or five and a half ounces av.]; Alcohol, 
a sufficient quantity, To make one hundred parts [or two pints]. Mix the powder 
with eighty parts [or a pint and a half] of Alcohol, and macerate for seven days, in 
a closed vessel ; then filter through paper, adding, through the filter, enough Alcohol 
to make the Tincture weigh one hundred parts [or measure two pints].” U.S. 

Although this tincture can be prepared by percolation if care and skill are used, 
maceration will doubtless be preferable. 

This tincture is given in chronic rheumatism and gout, in the dose of from one to 
three fluidrachms three or four times a day. As it is decomposed by water, it is 
most conveniently administered in mucilage, sweetened water, or milk, by which the 
separated guaiac is held in temporary suspension. The following is a form of tinc- 
ture of guaiac which the late Dr. Dewees found very efficient in the cure of suppres- 
sion of the menses and dysmenorrhea. ‘Take of the best Guaiac, in powder, four 
ounces ; Carbonate of Soda or of Potassa one drachm and a half; Pimenta, in powder, 
an ounce; Diluted Alcohol a pint. Digest for a few days.” Dr. Dewees directed 
a drachm or two of the spirit of ammonia to be added, “ pro re nata,” to four fluid- 
ounces of the tincture. ( Treatise on Diseases of Females, 1826, page 81.) The 
dose is a teaspoonful (3°75 C.c.) three times a day, to be gradually increased if neces- 
sary. Within our own experience, this remedy has seemed highly useful in pain- 
ful menstruation, given in the intervals of the attacks. The quantity of alkaline 
addition is too small to produce any other effect than to render the resin more soluble, 
whilst the pimenta can act only as a spice; so that the virtues of the tincture reside 
in the guaiac, and the officinal ammoniated tincture is probably equally effectual. 


TINCTURA GUAIACI AMMONIATA. U.S., Br. Ammoniated 
Tincture of G'uaiac. 
(TINC-TU'RA GUA/IA-CI AM-MO-NI-A’TA,) 


‘ ee ae Guaiaci Composita; Teinture de Gaiac ammoniacale, /r.; Ammoniakalische Guajake 
inktur, 


“ Guaiac, in coarse powder, twenty parts [or five and a half ounces av.|; Aro- 
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matic Spirit of Ammonia, a sufficient quantity, To make one hundred parts [or two 
pints]. Mix the powder with erghty parts [or a pint anda half] of Aromatic Spirit 
of Ammonia, and macerate for seven days, in a closed vessel; then filter through . 
paper, adding, through the filter, Aromatic Spirit of Ammonia, until one jaietead 
parts [or two pints] of Tincture are obtained.” U.S. 

“ Take of Guaiacum Resin, in powder, four ounces [avoirdupois] ; Aromatic Spirit 
of Ammonia a sufficiency. Macerate the Guaiacum in fifteen fluidounces [Imperial 
measure] of the Aromatic Spirit of Ammonia for seven days in a well-closed vessel, 
with occasional agitation, and filter, then add sufficient Aromatic Spirit of Ammonia 
to make one pint [Imp. meas.].” Br. 

This tincture is celebrated in the treatment of chronic rheumatism, and is fre. 
quently also used in amenorrheea. It is more stimulating, and is probably more 
effectual, than the preceding, on account of the presence of the alkali. It is precipi- 
tated by water, and should be administered emulsified with gum, so that the guaiac 
may be held in suspension. The dose is one or two fluidrachms (3°75 or 7:5 C.c.). 


TINCTURA HUMULI. U.S. Tincture of Hops. 
(TINC-TU'RA HU/MU-LI.) 

Tinctura Lupuli, &r.; Teinture de Houblon, Fr.; Hopfentinktur, G. 

‘‘ Hops, well dried and in No. 20 powder, twenty parts [or six ounces av.]; Di. 
luted Alcohol, a sufficient quantity, To make one hundred parts [or two pints]. 
Moisten the powder with forty parts [or twelve fluidounces] of Diluted Alcohol, 
and macerate for twenty-four hours; then pack it firmly in a cylindrical percolator, 
and gradually pour Diluted Alcohol upon it, until one hundred parts [or two pints] 
of Tincture are obtained.” U.S. 

The British Pharmacopeeia takes two and a half avoirdupois ounces of Hops, and 
one Imperial pint of Proof Spirit, and proceeds in the manner directed for Tincture 
of Aconite Root. (See Zinctura Aconiti, page 1437.) 

This is a tincture which might well have been omitted in the last revision of the 
Pharmacopeeia ; it has little to recommend it from either a therapeutical or a pharma- 
ceutical point of view. 

Hops are so light and bulky that, in the proportion directed, and as prepared by 
the U.S. process of 1850, they absorbed almost all the spirit, which, after the requi- 
site maceration, could be separated only by strong pressure. As this absorption of 
the spirit obstructed its proper action on the hops, it was necessary that the mixture 
should be frequently stirred during the maceration. This remark is not applicable 
to the present U.S. process, but continues so to that of the Br. Pharmacopeia. By 
thoroughly drying the hops and rubbing them between the hands, or by cutting and 
bruising them, they may be brought toa state of division which will in a great meas- 
ure obviate the disadvantages alluded to. Yet it is well known that the narcotic 
virtues of hops are injured by a thorough drying. As the virtues of hops depend 
chiefly on the lupulin, and as the quantity of this substance is different in different 
parcels, the tincture is necessarily unequal in strength ; and the tincture of lupulin 
itself is preferable. (See Tinctura Lupuline.)* According to M. Méniére, tincture 
of hops deposits, on standing, a yellow precipitate, and a large quantity of a white 
crystalline substance, which he thinks may be malate of calcium. 


* Tinctura Lupuline. U.S. Tincture of Lupulin. Teinture de Lupuline, Fr.; Lupulintinktur, G. 
“Take of Lupulin four troyounces ; Alcohol a sufficient quantity. Pack the Lupulin in a narrow 
cylindrical percolator, and gradually pour Alcohol upon it until two pints of tincture are obtained. 
U.S. 1870. 

This is much superior to the tincture of hops of the first U. S. Pharmacopeeia, in the place of 
which it was introduced into the second edition. In the original preparation, a certain quantity of 
hops was directed, from which the lupulin was to be separated by beating, and then digested in 
alcohol. As hops contain a variable proportion of lupulin, the tincture thus made must be of un- 
equal strength; an objection to which the tincture of hops, even as now prepared, is in some meas- 
ure liable. Besides, the amount of lupulin, contained in any quantity of hops upon which alcohol 
can conveniently act, is too small in proportion to the alcohol to afford a tincture of the due strength. 
The tincture of lupulin is, therefore, greatly preferable. The dose is one or two fluidrachms (3°75 or 
"°5 C.c.), to be given in sweetened water or some mucilaginous fluid. Under the name of Ammo- 
niated Tincture of Lupulin, Dr. Dyce Duckworth proposes as the best preparation a tincture made 
by macerating for seven days two ounces of lupulin in a pint of aromatic spirit of ammonia, and 
then filtering, The dose is from half a fluidrachm to a fluidrachm (1'9-3°75 C.c.). (A. J. P., xli. 416,) 
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Tincture of hops is tonic and narcotic, and has been proposed as a substitute for 
laudanum when the latter disagrees with the patient ; but little reliance can be placed 
upon it. The condition of disease to which it appears to be best adapted is the 
wakefulness, attended with tremors and general nervous derangement, to which 
habitual drunkards are liable, and which frequently precedes an attack of delirium 
tremens. The dose is from one to three fluidrachms (3-75-11°25 C.c.), 


TINCTURA HYDRASTIS. U.S. Tincture of Hydrastis. 
(TINC-TU'RA HY-DRAS'TIS.) 

“ Hydrastis, in No. 60 powder, twenty parts [or six ounces av.]; Diluted Al- 
cohol, @ sufficient quantity, To make one hundred parts [or two pints]. Moisten 
the powder with fifteen parts [or four and a half fluidounces] of Diluted Alcohol, 
and macerate for twenty-four hours; then pack it in a cylindrical percolator, and 
gradually pour Diluted Alcohol upon it, until one hundred parts [or two pints] of 
Tincture are obtained.” U.S. 

This is a new officinal tincture, which will probably prove useful in combination 
with other tinctures, or as an addition to extemporaneous mixtures where the fluid 
extract would not be so eligible. Dose, half to one fluidrachm (1:9-3-75 C.c.). 


TINCTURA HYOSCYAMI. U.8., Br. Tincture of Henbane. Tincture 
of Hyoscyanus. 
(TINC-TU/RA HY-0S-CY’A-MI.) 

Teinture de Jusquiame, Fr. ; Bilsenkrauttinktur, @. 

“‘ Hyoscyamus, recently dried and in No. 60 powder, ji/teen parts [or five ounces 
av.]; Diluted Alcohol, a sufficient quantity, To make one hundred parts [or two 
pints]. Moisten the powder with fifteen parts [or four and a half fluidounces] of 
Diluted Alcohol, and macerate for twenty-four hours; then pack it firmly in a 
cylindrical percolator, and gradually pour Diluted Alcchol upon it, until one hun- 
dred parts [or two pints] of Tincture are obtained.” U.S. 

The British Pharmacopoeia takes two and a half avoirdupois ounces of Hyoscy- 
amus Leaves, in coarse powder, and one Imperial pint of Proof Spirit, and proceeds 
in the manner directed for Tincture of Aconite Root. (See Tinctura Aconiti, page 
1437.) 

This tincture possesses the activities of hyoscyamus.* When it purges, as it some- 
times does, it may be united with a very small proportion of laudanum. The dose is 
a fluidrachm (3°75 C.c.). The expressed juice preserved by means of alcohol may 
be used for the same purposes as the tincture. 


TINCTURA IGNATLE. US. Tincture of Ignatia. 
(TINC-TW'RA IG-NA/TI-#—ig-na'she-z.) : 

“Tonatia, in No. 60 powder, ten parts [or eight ounces av.]; Alcohol, Water, 
each, @ sufficient quantity. Mix Alcohol and Water in the proportion of eight 
parts [or four and a half pints] of Alcohol to one part [or half a pint] of Water. 
Moisten the powder with ten parts [or half a pint] of the menstruum, and macer- 
ate for twenty-four hours ; then pack it firmly in a cylindrical percolator, and grad- 
ually pour menstruum upon it, until the Ignatia is exhausted. Reserve the first 
ninety parts [or four and a half pints] of the percolate, evaporate the remainder to 
ten parts [or half a pint], and mix with the reserved portion. Of this Tincture 
take any convenient number of parts, and, by means of a water-bath, evaporate it 
to dryness. Weigh the resulting extract, and from its weight calculate the quan- 
tity of extract contained in the one hundred parts of Tincture obtained, then dis- 
solve the dried extract in the remainder of the Tincture, and add enough of the 
above menstruum to make the product weigh so many parts that each one hundred 
parts of Tincture shall contain one part of dry extract. Lastly, mix thoroughly, 
and filter through paper. Tincture of Ignatia thus prepared represents about ten 
parts of Ignatia in one hundred parts.” U.S. 


4 * According to M. Donovan, the tincture, when made of leaves of only one year’s growth, is 
inert. (P..J. Tr., 1871, p. 907.) 
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A tincture equivalent to the officinal preparation may be made by dissolving sixty 
grains of dry alcoholic extract of ignatia in a mixture of fourteen fluidounces of 
alcohol and one and a half fluidounces of water. This tincture is used for the 
same purposes as tincture of nux vomica; for an explanation of the process see 
Tinctura Nucis Vomicx. The dose is fifteen to twenty minims (0-9 to 1:25 C.c.). 


TINCTURA IODI. U.S., Br. Tincture of Todine. 
(TINC-TU/RA I-0'DI,) 

Tinctura Iodinii, Pharm. 1870; Tinctura Iodi, Br., P.G.; Teinture d’Todi, Fr.; Jodtinktur, G. 

“ Todine, eight parts [or two hundred and fifty grains]; Alcohol, ninety-two parts 
[or half a pint], ‘fo make one hundred parts [or about half a pint]. Dissolve the 
Lodine in the Alcohol.” US. 

“Take of Iodine half an ounce [avoirdupois]; Iodide of Potassium a quarter of 
an ounce [avoird.]; Rectified Spirit one pint [Imperial measure]. Dissolve the Iodine 
and the lodide of Potassium in the Spirit.” Br. 

This tincture has very nearly the strength of the tincture of Coindet, which con- 
tained one part of iodine to twelve parts of alcohol by weight ; while the U.S. tincture 
contains one part of the former to 11°5 parts of the latter. The British tincture 
contains iodide of potassium, which is added to increase the solubility of the iodine, 
so that it shall not be precipitated when added to water; this result is only partially 
effected, and it was deemed best not to introduce iodide of potassium into the sim- 
ple tincture of iodine of the U.S. P. 1880, and to omit the compound tincture of 
iodine of the U.S. P. 1870,* as it was frequently mistaken for the compound solu- 
tion, and there was no necessity for having both officinal. The compound solution 
of iodine is retained, and is most suitable for internal administration. (See Liquor 
Jodi Compositus.) It is best to prepare the tincture in small quantities at a time; 
as the iodine reacts with the alcohol, especially when exposed to solar light, giving 
rise to chemical changes. The iodine should be thoroughly dried before being 
weighed out. The tincture should be kept in well-stopped bottles, in order to pre- 
vent the evaporation of the alcohol, and the consequent crystallization of the iodine. 

The tincture of iodine has a deep brown color. One grain of iodine is contained 
in about fifteen minims or thirty drops. “633 Gm. of the Tincture, mixed with 
a solution of 2 Gm. of iodide of potassium in 25 C.c. of water and a little gelatin- 
ized starch, should require, for complete decoloration, 40 C.c. of the volumetric so- 
lution of hyposulphite of sodium.” U.S. It is at present less used internally than 
it formerly was, in consequence of an impression that it is apt to irritate the stom- 
ach. Water decomposes the tincture, and, when this is swallowed, it is supposed 
that the iodine is precipitated upon the mucous membrane. Besides, the tincture 
undergoes a gradual change when kept, owing, according to Guibourt, to a reaction 
between the alcohol and the iodine. A portion of the latter is supposed to take hydro- 
gen from the former, producing hydriodic acid, which dissolves another portion 
of the iodine to form ioduretted hydriodic acid; while the place of the hydrogen 
in the alcohol is supplied by iodine, giving rise to ethyl iodide and similar prod- 
ucts. The new products are soluble in water; and consequently the tincture 
gradually loses by time the property of being precipitated on dilution. (Journ. de 


* Tinetura Iodinti Composita. U.S. 1870. Compound Tincture of Iodine. “Take of Iodine 
half a troyounce ; Iodide of Potassium a troyounce ; Alcohol a pint. Dissolve the Iodine and Io- 
dide of Potassium in the Alcohol.” U.S. 1870. U.S. tincture of 1870 was rather stronger than 
the British, the troyounce being heavier than the avoirdupois; while the wine pint employed in 
the former contains about one-fifth less than the Imperial pint employed in the latter. A much 
more important difference was in the much larger amount of iodide of potassium in the U.S. prep- 
aration. The British tincture contains so little of the salt that the iodine precipitates on the ad- 
dition of water. The advantage of this tincture over the simple tincture above described is, that 
the former may be diluted with water without decomposition; so that, when it is swallowed, iodine 
is not precipitated upon the mucous coat of the stomach, and will not, therefore, be so likely to pro- 
duce gastric irritation. This is a good theoretical recommendation ; but we are by no means con- 
fident that the difference of the two preparations in irritating properties will be found very striking 
in practice. The compound tincture of iodine may be given internally for all the purposes which 
jodine is capable of answering. The dose is from fifteen to thirty drops (0°9-1°9 C.c.), to be grad- 
ually increased if necessary. 
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Pharm., 3e sér., x. 113.) Dr. A. Gépel found the change to be so slow when the 
tincture is kept in the dark and at a low temperature, that in three months a speci- 
men thus treated had lost but one per cent. of iodine. (Pharm. Centralb., No. 
13, 1850.) M. Commaille, in 1859, confirmed the labors of the last-mentioned 
investigator. Subsequent experiments have, however, given results somewhat at 
variance with those of Guibourt. M. Carles has found that the tincture, after ex- 
posure in a transparent glass flask to diffuse daylight for ten months, contained only 
one-twelfth per cent. of hydriodic acid. He was also unable to find any of the ethyl 
iodide which, according to Guibourt, is formed simultaneously with the acid. (P. J. 
Tr., 3d ser., v. 88.) On account of its lability to precipitation in the stomach, 
the tincture of iodine is now almost exclusively employed locally. Locally used, if 
undiluted, it acts as a powerful irritant to the skin, producing inflammation, des- 
quamation of the cuticle, etc. Nevertheless, it is much used in this state in ery- 
sipelas, chilblains, and other cases of cutaneous and subcutaneous inflammation, 
and with happy effects. But its application requires some caution; and, in ery- 
sipelas, it is better to surround the inflamed surface with a border of the tine- 
ture, embracing a portion of both the sound and the diseased skin, so as to prevent 
the progress of the inflammation, than to attempt a complete cure by covering 
the whole surface affected. It has been found useful in rendering the variolous 
eruption abortive. It is most conveniently applied by means of a camel’s-hair 
pencil. Diluted with camphorated tincture of soap, or other aleoholie liquid, it 
is sometimes employed as an embrocation in scrofulous tumors and other affec- 
tions requiring the use of iodine. It is much used in the radical cure of hydro- 
cele, as an injection into the sac; and a similar employment of it has been extended 
to other serous cavities morbidly distended with fluid, as in ovarian dropsy, as- 
cites, and empyema; but in these latter affections it should be resorted to, if at all, 
with great caution. In hydrocele, M. Velpeau employed it diluted with double its 
volume of water. In the other cases referred to, it has been variously diluted with 
from three to ten times its bulk of water, or some demulcent liquid. To prevent the 
precipitation of the iodine, iodide of potassium is generally added in the proportion 
of from two scruples to a drachm to each fluidounce of the tincture. The Tinctura 
lodi Decolorata of the German Pharmacopoeia is made by digesting at a gentle 
heat ten parts, each, of iodine, hyposulphite of sodium, and distilled water until so- 
lution is effected, adding sixteen parts of spirit of ammonia, shaking for a few mo- 
ments, then adding seventy-five parts of alcohol, and allowing the mixture to stand 
for three days in a cool place and filtering. This preparation, and all similar ones 
having this name, are calculated to mislead practitioners, for they contain no free 
iodine, but are variable mixtures, consisting principally of ammonium iodide; the 
officinal German tincture contains in addition some ethyl iodide, iodide of triethy]- 
ammonium, and traces of sodium iodide and sulphate.* M. Luc has found the in- 
halation of the fumes from the slightly warmed tincture very useful in coryza. (Ann. 
de Thérap., 1866, p. 236.) 


* Tinctura Todinti Decolorata. Colorless Tincture of Iodine. Under this name a preparation is 
described by Dr. N. J. Aiken, of St. Louis, Mo., which is made by mixing equal measures of Com- 
pound Tincture of Iodine and Strong Water of Ammonia. The mixture in time becomes colorless, 
and, if not at the end of 24 hours, more ammonia may be added, even to the extent of one-fourth 
if necessary. When wanted weak, it may be diluted to any desired extent by water or glycerin. 
In consequence of the chemical changes which take place, it is no longer tincture of iodine, but a 
hydro-alecoholic solution of iodides of potassium and ammonium, with more or less ammonia and a 
trace of iodoform. It is recommended for external use whenever a discutient is required, and has 
also been used for its revulsive effects in inflammatory diseases, as pneumonia and rheumatism. It 
is recommended also topically in erysipelas, furuncles, sprains, bruises, and neuralgic affections. 
(Am. J. Med. Sci., Oct. 1865, p. 398.) It is stated that on the addition of ammonia, some iodide 
of nitrogen is generally precipitated; and, as this is an explosive compound, some caution is neces- 
sary. The deposit, however, disappears upon the completion of the decolorization. (A.J. P., July, 
1869.) Dr. Chas. 0. Curtman gives the following formula (A. J. P., xli. 364). Take of Iodine one 
ounce and a quarter ; Alcohol thirteen fluidounces ; Strong Water of Ammonia three fluidounces. 
Dissolve the Iodine in the Alcohol, and add the Ammonia. Allow to stand for four weeks, with occa- 
sional agitation, so that the precipitate may dissolve. A rapid preparation may be made by using an 
excess of ammonia, and afterwards adding, cautiously, hydrochloric acid until the reaction is only 
feebly alkaline. Mr. Jos. L. Macmillan finds that 5°3 decigrammes of a solution of caustic soda of 
sp. gr. 1°07 at 15°55° C. will decolorize 3°6 grammes of the tincture (B. P.). (A. J. P., xliii. 360.) 
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The dose of the tincture is from five to fifteen drops, but Lugol’s solution is a 
much preferable preparation for the internal administration of iodine. M. Debauque, 
an apothecary of Mons, has ascertained that tannic acid has the property of rendering 
iodine soluble in water, and states that an ounce of syrup of orange-peel, in four or 
six ounces of water, will form a clear solution with a quantity of tincture of iodine 
containing five or six grains of the medicine. (Journ. de Pharm., 3e sér., xx. 34.) 
Owing to the caustic effect of the iodine, and the coagulating action of the alcohol, 
where it is desired to get an absorption of iodine, as in the case of enlarged glands, 
a solution in glycerin or olive oil is preferable to the tincture. (See Jodum, page 810.) 


TINCTURA IPECACUANHE ET OPII. U.S. Tincture of Ipecac 
and Opiuin. 
(TINC-TU'RA Tp-E-CAC-U-AN'/H& ET O/PI-1.) 

“Deodorized Tincture of Opium, one hundred parts [or ten fluidounces]; Fluid 
Extract of Ipecac, ten parts [or one fluidounce]; Diluted Alcohol, a sufficient quan- 
tity, To make one hundred parts [or ten fluidounces]._ Evaporate the Deodorized 
Tincture of Opium, on a water-bath, until it weighs eighty-five parts [or measures 
half a pint]. When it has become cold, add to it the Fluid Extract of Ipecac, 
filter the mixture and pass enough Diluted Alcohol through the filter to make the 
Tincture weigh one hundred parts [or measure ten fluidounces].” U. S. 

_ This new officinal tincture is intended to represent Dover’s powder ina liquid form. 
Ten minims (('6 C.c.), the adult dose, contains the activity of one grain of powdered 
opium and one grain of ipecac. 


TINCTURA JALAPZ. Br. Tincture of Jalap. 
: (TINC-TU'RA JA-LA'PE.) 

Teinture de Jalap, Fr.; Jalapentinktur, G. 

This tincture is no longer officinal. The tincture of jalap of U.S. P. 1870 was 
made by percolating six troyounces of powdered jalap with a mixture of two meas- 
ures of alcohol and one of water until two pints of tincture were obtained. 

The British Pharmacopoeia takes two and a half avoirdupots ounces of Jalap, in 
coarse powder, and one Imperial pint of Proof Spirit, and proceeds in the manner 
directed for Tincture of Aconite Root. (See 7inctura Aconiti, page 1437.) 

In 1860 the alcoholic strength of the menstruum was considerably increased in 
the U.S. process, which was an improvement in view of the resinous character of the 
purgative principle of jalap. The tincture possesses the medical virtues of jalap, and 
is sometimes added to cathartic mixtures in the quantity of one or two fluidrachms 
(3°75-7'5 C.c.), to increase their activity. 


TINCTURA KINO. U.S, Br. Tincture of Kino. 
(TINC-TU/RA KI'NOQ.) 

Teinture de Kino, Fr.; Kinotinktur, G. 

“Kino, ten parts [or three hundred and sixty grains]; Glycerin, fifteen parts 
for one fluidounce]; Alcohol, Water, each, a sufficient quantity, To make one 
hundred parts [or half a pint]. Mix the Glycerin with sixty parts [or six fluid- 
ounces] of Alcohol and fifteen parts [or ten fluidrachms] of Water. Rub the 
Kino in a mortar, adding, gradually, thirty parts [or three fluidounces] of this 
menstruum, until a smooth paste is made; transfer this to a bottle, add the re- 
mainder of the menstruum, and macerate for twenty-four hours, occasionally 
shaking the bottle; then filter through paper, adding, through the filter, enough 
of a mixture of Alcohol and Water, made in the proportion of fowr parts [or five 
fluidrachms] of Alcohol to one part [or one fluidrachm] of Water, to make the 
Tincture weigh one hundred parts [or measure half a pint]. Keep the Tincture in 
well-stopped bottles.” U.S. | 
' «Take of Kino, in coarse powder, two ounces [avoirdupois]; Rectified Spirit one 
pint [Imperial measure]. Macerate for seven days in a closed vessel, with occasional 
agitation, filter, and add sufficient rectified spirit to make one pint [Imp. meas. ].” Br. 
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Much inconvenience is caused by the tendency of this tincture to gelatinize and 
gradually lose its astringency. The present officinal formula is believed to furnish 
a tincture free from objection ; it is a slight modification of the process proposed by 
P. P. Fox (A. J. P., June, 1877). A specimen in our possession made with the 
above menstruum has successfully withstood exposure for three years, retaining its 
original limpid condition. It is probable that different specimens of kino vary in 
their tendency to gelatinize. Mr. Groves states that fresh kino will not gelatinize, 
and Mr. Martindale that the Botany Bay kino is much more apt to do so than the 
East India drug. The character of the chemical reaction which takes place remains 
to be investigated. The air has some effect; for if this is entirely excluded the 
tincture keeps for a long time without undergoing the change. It should be intro- 
duced, when prepared, into very small bottles, which should be kept well corked, and 
only opened when wanted for use. Mr. J. D. Wood obtains a handsome prepara- 
tion, which he believes to keep perfectly and not gelatinize, by using a menstruum of — 
2 parts of alcohol 0-835, and 1 part each of water and glycerin. L. Myers Connor gets 
rid of the gelatinizing property by using carbonate of magnesium in making the 
tincture, but it is most probable that a large part of the kino-tannic acid is removed 
at the same time. (A. J. P., xlv. 260.) Mr. P. F. Smith, of Louisville, furnished 
the following formula. ‘Take of Kino one ounce and a half; Ground Log- 
wood half an ounce; Diluted Alcohol a sufficient quantity. Moisten the Log- 
wood with a portion of the Diluted Alcohol, and introduce it into a displacement 
apparatus. Dissolve the Kino by triturating with successive portions of Dil. Alco- 
hol, and percolate the solution through the Logwood until a pint of tincture is 
obtained.” We have used this process and have not noticed gelatinization to take 
place in any instance. The dose of tincture of kino is one or two fluidrachms 
(3:75 or 75 C.c.). It is used chiefly as an addition to cretaceous and other astringent 
mixtures in diarrhoea. 


TINCTURA KRAMERLZE. U.S., Br. Tincture of Krameria. 
‘ (TINC-TU/RA KRA-ME’RI-Z.) 

Tinctura Ratanhex, P.G.; Teinture de Ratanhia, /’r.; Ratanhatinktur, G. 

“ Krameria, in No. 40 powder, twenty parts [or six ounces av.]; Diluted Alcohol, 
a sufficient quantity, To make one hundred parts [or two pints]. Moisten the 
powder with twenty parts [or six fluidounces] of Diluted Alcohol, and macerate 
for twenty-four hours; then pack it in a cylindrical percolator, and gradually 
pour Diluted Alcohol, until one hundred parts [or two pints] of tincture are ob- 
tained.” U.S. 

The British Pharmacopeeia takes two and a half avoirdupots ounces of Rhatany 
Root, in coarse powder, and one Imperial pint of Proof Spirit, and proceeds as 
directed for Tincture of Aconite Root. (See Tinctura Aconiti, page 1437.) 

According to F. Boudet, the tincture of krameria sometimes gelatinizes (Journ. 
de Pharm., 3e sér., i. 338); and the same observation has been made by others, 
but we have never observed the change. The same precaution, however, should 
be observed, in the mode of keeping it, as is recommended for tincture of kino. This 
is a good preparation in cases which admit of the use of small quantities of 
alcohol. The dose is one or two fluidrachms (3°75 or 7-5 C.c.). 


TINCTURA LARICIS. Br. Tincture of Larch. 
(TINC-TU/RA LA-RI’CIS.) 

Teinture d’Ecorce de Méléze, Fr.; Larchenrindentinktur, G. 

“Take of Larch Bark, in coarse powder, two and a half ounces [avoirdupois] ; Rec- 
tified Spirit one pint [Imperial measure]. Macerate the Larch Bark for forty-eight 
hours in fifteen fluidounces [Imp. meas.] of the Spirit in a closed vessel, agitating 
occasionally ; then transfer to a percolator, and when the fluid ceases to pass, con- 
tinue the percolation with the remaining five ounces of Spirit. Afterwards subject 
the contents of the percolator to pressure, filter the product, mix the liquid, and add 
sufficient Rectified Spirit to make one pint.” Br. 

The dose of this new officinal of the British Pharmacopeia is from 20 to 30 
minims (1:25-1:90 C.¢.). 
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TINCTURA LAVANDULAi COMPOSITA. U.S., Br. Compound 


Tincture of Lavender. 
(TINC-TU'RA LA-VAN'DU-LH COM-POs’I-TA.) 

Spiritus Lavandule Compositus, U. S. 1870; Compound Spirit of Lavender ; Lavender Drops; 
Teinture de Lavande composéc, /’r.; Zusammengesetzte Lavendeltinktur, @. 

“Oil of Lavender, eight parés Lor one fluidounce]; Oil of Rosemary, two parts 
[or two fluidrachms]; Cinnamon, in coarse powder, eighteen parts [or two and a 
quarter ounces ay.]; Cloves, four parts [or half an ounce av.]; Nutmeg, ten parts 
[or one and a quarter ounces av.]; Red Saunders, in coarse powder, eight parts [or 
one ounce av.]; Alcohol, six hundred and eighty parts [or six pints]; Water, two 
hundred and seventy parts [or two pints]; Diluted Alcohol, a sufficient quantity, To 
make one thousand parts [or eight pints]. Dissolve the Oils in the Alcohol and add 
the Water. Crush the Nutmeg in a mortar, mix it with the Cinnamon, Cloves, and 
Red Saunders, and reduce the mixture, by grinding, to a coarse (No. 20) powder. 
Moisten the mixture with a sufficient quantity of the alcoholic solution of the Oils, 
pack it firmly in a cylindrical percolator, gradually pour upon it the remainder of 
the alcoholic solution, and afterward Diluted Alcohol, until one thousand parts 
[or eight pints] of Tincture are obtained.” U.S. 

The British Pharmacopeeia takes a fluidrachm and a half of Oil of Lavender, ten 
minims of Oil of Rosemary, one hundred and fifty grains of Bruised Cinnamon, the 
same quantity of Bruised Nutmeg, three hundred grains of Red Saunders, and two 
pints (Imperial measure) of Rectified Spirit; macerates the solids in the Spirit for 
seven days; then expresses, filters, dissolves the Oils, and adds sufficient Rectified 
Spirit to make two pints. 

This is the preparation so long known as Compound Spirit of Lavender, the title 
having been made to conform with that of the British Pharmacopeeia. 

When properly prepared, this is a delightful compound of spices. It is much em- 
ployed as an adjuvant and corrigent of other medicines, and as a remedy for gastric 
uneasiness, nausea, flatulence, and general languor or faintness. ‘The dose is from 
thirty drops to a fluidrachm (1:9-3-75 C.c.), and is most conveniently administered 
on a lump of sugar, or mixed with sugar and water in a wineglass. 


Of. Prep. Liquor Arsenicalis, Br.; Liquor Potassii Arsenitis, U.S. 
TINCTURA LIMONIS. Br. Tincture of Lemon Peel. 


(TINC-TU/RA LI-MO'NIS.) 

Teinture de Zeste de Limon, /’r.; Citronenschalentinktur, G. 

“Take of Fresh Lemon Peel, sliced thin, two and a half ounces [avoirdupois] ; 
Proof Spirit one pint [Imperial measure]. Macerate for seven days in a closed ves- 
sel, with occasional agitation; strain, press, and filter; then add sufficient Proof 
Spirit to make one pint [Imp. meas.].” Br. 

This tincture forms a grateful aromatic addition to tonic and purgative infusions, 
mixtures, etc. It may be used in the dose of one or two fluidrachms (3°75-7°5 C.c.). 


TINCTURA LOBELI®. U.S., Br. Tincture of Lobelia. 
(TINC-TU/RA LQ-BE/LI-2.) 

Teinture de Lobélie, Fr. ; Lobeliatinktur, @. ; 

“ Lobelia, in No. 40 powder, twenty parts [or six ounces av.] ; Diluted Alcohol, 
a sufficient quantity, To make one hundred parts [or two pints]. Moisten the pow- 
der with twenty parts [or six fluidounces] of Diluted Alcohol, and macerate for 
twenty-four hours; then pack it firmly in a cylindrical percolator, and gradually pour 
Diluted Alcohol upon it, until one hundred parts [or two pints] of Tincture are 
obtained.” U.S. 

The British Pharmacopeeia prepares this Tincture from two and a half avoirdu- 
pois ounces of Lobelia, in coarse powder, and one Imperial pint of Proof Spirit, in 
the same manner as Tincture of Aconite Root. (See Zinctwra Aconiti, page 1437.) 

The strength of this tincture has been increased one-third at the last revision ; it 
possesses the emetic and narcotic properties of lobelia, and is much used in asthma, 
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in the dose of from a half to one fluidrachm (1-9 to 3°75 C.c.), repeated every two or 
three hours till its effects are experienced. The emetic dose is two fluidrachms (7-5 
C.c.), but it frequently acts dangerously. A saturated tincture is strongly recom- 
mended by Dr. A. Livezey as a local application in erysipelas, and the eczemators 
eruption of Rhus poisoning. (Bost. Med. and Surg. Journ., ly. 262.) 


TINCTURA LOBELILZ ETHEREA. Br. Ethereal Tincture of 
Lobelia. 
(TINC-TU'RA LO-BE/LI-H -THE/RE-A.) 


“Take of Lobelia, in coarse powder, two ounces and a half [avoirdupois]; Spirit 
of Ether one pint [Imperial measure]. Macerate for seven days in a closed vessel, 
with occasional agitation ; then strain, press, filter, and add sufficient Spirit of Kther 
to make one pint [Imp. meas.].” br. 

The stimulant operation of the ether in this preparation can scarcely favor the 
relaxing and nauseating action for which lobelia is usually employed. ‘The dose is 
the same as that of the alcoholic tincture. 


TINCTURA MATICO. U.S. Tincture of Matico. 
(TINC-TU/RA MA-Ti!CO—ma-té!ko.) 


‘“‘ Matico, in No. 40 powder, ten parts [or three ounces av.}]; Diluted Alcohol, a 
sufficient quantity, To make one hundred parts [or two pints]. Moisten the Matico 
with ten parts [or three fluidounces] of Diluted Alcohol, and macerate for twenty- 
four hours; then pack it firmly in a cylindrical percolator, and gradually pour 
Diluted Alcohol upon it, until one hundred parts [or two pints] of Tincture are 
obtained.” U.S. 

This is a new officinal tincture, which cannot be as generally useful as the fluid 
extract, but will be preferable in some cases when used in combination with other 
liquids. The dose is a fluidrachm (3°9 C.c.). 


TINCTURA MOSCHI. U.S. Tincture of Musk. 


(TINC-TU’/RA MOS'CHI.) 


“ Musk, ten parts [or three hundred and forty grains]; Alcohol, forty-five parts 
for four fluidounces]; Water, forty-five parts [or three and a half fluidounces] ; 
Diluted Alcohol, a sufficient quantity, To make one hundred parts [or half a pint]. 
Rub the Musk in a mortar, first, with a little of the Water, until a smooth mix- 
ture is made, and then, with the remainder of the Water. Transfer the whole to a 
bottle, add the Alcohol, and macerate the mixture for seven days, occasionally 
shaking the bottle.. Then filter through paper, adding, through the filter, enough 
Diluted Alcohol to make the Tincture weigh one hundred parts [or measure half a 
pint].” U.S. 

This is a needed addition to the list of tinctures. Musk will yield its virtues to 
the above menstruum if the process is followed; if wanted for its odor it will be 
economy to add a minim of solution of potassa to the water, used to rub the 
musk into a smooth paste, in making the quantity of the alternative formula. 
Care should be especially taken to use pure grain musk in this preparation. The 
dose is from thirty minims to two fluidrachms (1:9 to 7:5 C.c.). 


TINCTURA MYRRHZ. U.8., Br. Tincture of Myrrh. 
(TINC-TU/RA MYR!/RHH—nmir're.) 

Teinture de Myrrhe, Fr.; Myrrhentinktur, G. 

“ Myrrh, in moderately coarse powder, twenty parts [or five and a half ounces av. ] ; 
Alcohol, a sufficient quantity, To make one hundred parts [or two pints]. Mix 
the powder with eighty parts [or a pint and a half] of Alcohol, and macerate for 
seven days, in a closed vessel; then filter through paper, adding, through the filter, 


enough Alcohol to make the Tincture weigh one hundred parts [or measure two 
pints].” U.S. 
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The British Pharmacopeia takes two and a half avoirdupois ounces of Myrrh, 
in coarse powder, and one Imperial pint of Rectified Spirit, and proceeds in the 
manner directed for Tincture of Aconite Root. (See Tinctuwra Aconiti, page 1437.) 

Officinal alcohol is preferable, as a solvent of myrrh, to that fluid mixed with 
water; because it forms a perfectly clear solution, which is not attainable with the 
latter menstruum. The addition of water to the tincture renders it turbid. Accord- 
ing to H. B. Shuttleworth (A. J. P., xliii. 369), the gum which is left behind in 
making the tincture may be utilized for making mucilage. The tincture of myrrh 
is scarcely ever used internally. As a local application it is employed to stimulate 
indolent and foul ulcers and promote the exfoliation of bones, and, diluted with 
water, is applied to spongy gums, aphthous sore mouth, and ulcerations of the throat. 
The dose, as a stimulant expectorant and emmenagogue, is from fifteen to thirty 
minims (0:9-1°9 C.c.). 

The strength of this tincture has been considerably increased, from 5-6 gr. to 7:5 
gr. in one fluidrachm, in order to bring it into the class of 20 per cent. tinctures. 
It is now of the same strength as the tincture of myrrh of the German Pharma- 
copoeia. 


TINCTURA NUCIS VOMICE. U.S., Br. Tincture of Nua Vomica. 
(TINC-TU/RA NU/CIS VOM'I-O#.) 

Tinctura Strychni, P.G.; Teinture de Noix-Vomique, Fr.; Kraihenaugentinktur, G. 

“Nux Vomica, in No. 60 powder, twenty parts [or sixteen ounces av.]; Alcohol, 
Water, each, a sufficient quantity. Mix Alcohol and Water in the proportion 
of eight parts [or four and a half pints] of Alcohol to one part [or half a pint] 
of Water. Moisten the powder with twenty parts [or one pint] of the menstruum, 
and macerate for twenty-four hours; then pack it firmly in a cylindrical perco- 
lator, and gradually pour menstruum upon it, until the Nux Vomica is exhausted. 
Reserve the first ninety parts [or four and a half pints] of the percolate, evaporate 
the remainder to ten parts [or half a pint], and mix with the reserved portion. 
Of this Tincture take any convenient number of parts, and, by means of a water- 
bath, evaporate to dryness; weigh the resulting extract, and from its weight calcu- 
late the quantity of dry extract contained in the one hundred parts of Tincture ; 
then dissolve the dried extract in the remainder of the Tincture, and add enough 
of the above menstruum to make the product weigh so many parts, that each one 
hundred parts of Tincture shall contain two parts of dry extract. Lastly, mix 
thoroughly, and filter through paper. ‘Tincture of Nux Vomica thus prepared 
represents about 20 parts of Nux Vomica in 100 parts.” U.S. 

The British Pharmacopeia takes two avoirdupois ounces of Nux Vomica, and 
one Imperial pint of Rectified Spirit, and, having softened by steam, quickly dried, 
and then powdered the Nux Vomica, proceeds in the manner directed for Tincture 
of Aconite Root. (See Zinctura Aconiti, page 1437.) 

The object of the present officinal process is to secure a more reliable and definite 
tincture than was possible under the old process of 1870, though the present tinc- 
ture is about 40 per cent. weaker theoretically. The difference practically must be 
far less, because of the uncertainty of thoroughly exhausting the large proportion 
of drug with the menstruum by the U. 8. P. 1870 process. On account of the 
very tough structure of nux vomica, percolation is accomplished usually with vary- 
ing results; the amount of extract present in the percolate is to a great extent a 
measure of its activity, hence, if a weighed portion of the percolate is evaporated 
to dryness, and the percentage of dry extract is noted, it is easy to calculate the 
amount present in the whole quantity. One hundred parts by weight must contain 
two parts of dry extract. It is probable that many pharmacists will prefer to evapo- 
rate or distil all of the alcohol from the percolate, and thus make the dry extract, 
keep it on hand, and then dissolve 120 grains of this extract in 14 fluidounces of 
alcohol and 14 fluidounces of water when the tincture is needed. Mr. R. Rother 
(A. J. P., Jan. 1883), after experimenting with various substances, found that chlo- 
ride of sodium aided greatly in softening the bassorin-like substance in which the 
alkaloidal principles of nux vomica are embedded, and he proposes its use by adding 
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it to the menstruum of diluted alcohol in the proportion of 120 grains to the pint. 
This process is given in the foot-note.* The alcoholic extract, or strychnine, is 
preferable to the tincture, when the pill form is practicable. Mr. Geo. W. Ken- 
nedy has noticed the crystallization of strychnine in the tincture, seemingly due 
to the formation of ammonia in it. (A. J. P., xlii. 299, 392.) The dose of the 
tincture is twenty minims (1:25 C.c.), to be increased if necessary. 


TINCTURA OPII. U.S, Br. Tincture of Opium. Laudanun. 
(TINC-TU'RA O/PI-I.) 

Tinctura OpiiSimplex, P.@.; Tinctura Thebaica, Tinctura Meconii; Teinture d’Opium, Teinture 
thébaique, Fr.; Hinfache Opiumtinktur, G. 

“Powdered Opium, ten parts [or one ounce av.]; Water, forty parts [or four 
fluidounces]; Alcohol, forty partst [or four and a half fluidounces]; Diluted Alcohol, 
a sufficient quantity, To make one hundred parts [or ten fluidounces]. Rub the 
Opium in a mortar, with the Water, previously heated to the temperature of 90° C. 
(194° F.), until a smooth mixture is made, and macerate for twelve hours; then 
add the Alcohol, mix thoroughly, and transfer the whole to a conical percolator. 
Return to the percolator the first portion of percolate, until it becomes clear, and, 
when the liquid ceases to drop, gradually pour on Diluted Alcohol, continuing the 
percolation until one hundred parts [or ten fluidounces] of Tincture are obtained.” 
US. 

“Take of Opium, in coarse powder, one ounce and a half [avoirdupois]; Proof 
Spirit one pint [Imperial measure]. Macerate for seven days in a closed vessel, with 
occasional agitation, then strain, press, filter, and add sufficient Proof Spirit to make 
one pint [Imp. meas.]. It contains the soluble matter of 33 grains of opium, nearly, 
in one fluidounce.” Br.t 

The proportion of opium in these formulas is not the same, the U. 8. P. tincture 
containing about ten grains more of opium in the fluidounce than the British. The 
drying and powdering of the opium is clearly a useful provision, as it insures 
greater uniformity in the strength of the tincture. Crude opium contains variable 
proportions of water ; and laudanum prepared from a moist specimen will be weaker 
than that from an equal weight of the dried. The pulverization insures the previous 
drying of the drug, and is thus useful independently of the greater facility which 
it gives to the action of the menstruum ; it is, however, often neglected. Deviation 
from the officinal strength in so important a preparation is certainly a great evil. 
There can be little doubt, we think, that the present U. S. formula insures a more 
complete exhaustion of the opium than the former simple procedure of maceration 
for six days, whilst the saving in time is apparent. 

In the United States and Great Britain, this tincture is universally known by the 
name of dauwdanum. As this term was formerly applied to other preparations of 
opium, and still continues to be so on the continent of Europe, the tincture is some- 


* Rother’s Tincture of Nux Vomica, Take of Nux Vomica, in fine powder, eight troyounces ; 
Sodium Chloride, six drachms ; Alcohol, Water, of each, one and a half pints. Dissolve the Sodium 
Chloride in the Water; then add the Alcohol, and mix them. Upon 2 troyounces of the Nux 
Vomica, contained in a large capsule, pour 2 fluidounces of the menstruum, and mix them by 
means of a pestle; then gradually add the remainder of the Nux Vomiea, and thoroughly mix 
the whole as before. Pack this mixture very firmly into a cylindrical glass percolator, and pour 
on the menstruum little by little until, in the course of six to eight hours, the liquid has 
descended to the bottom of the column. Now suspend the operation, and after twelve hours 
pour on more of the menstruum, and regulate the flow at the exit so that after twenty-four hours 
2 pints of percolate may be obtained. To avoid a trace of turbidity, which is liable to appear in 
the first fluidounce of percolate when the menstruum is added too rapidly at first, 14 drachms of the 
Sodium Chloride may be mixed with the Nux Vomica before packing, and the remainder dissolved 
as before. The finished tincture contains } grain of Sodium Chloride in 15 minims. 

T By an oversight, in the first imprints of the U. S. Pharmacopeeia 1880 the quantity of water 
and alcohol was printed four instead of forty; whilst this error would not alter the strength of the 
finished tincture, it prevented the directions, “‘ when the liquid ceases to drop, gradually pour on 
Diluted Alcohol,” from being understood, because of the entire absorption of the water and alcohol 
in the quantities directed. 

£Tinctura Opti Muriatica, Under this name is sometimes prescribed a preparation made by 
the following formula. Powdered Opium one ounce; Muriatic Acid one Jluidounce ; Distilled 
Water fifteen fluidounces, .Macerate 14 days, filter, and add sufficient water to make a pint. 
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times distinguished by the epithet Uiqguidum, which, however, is seldom used in this 
country. Z'inctura Thebaica is another title by which the preparation is known. 

About two-thirds of the opium used in the preparation of the tincture are dis- 
solved, the residue consisting chiefly of inert matter. Allowing the opium to be 
wholly exhausted of its active principles, one grain would be represented by very 
nearly 11 minims, according to the U. 8. formula of 1880; in the U. S. P. 1870 
one grain was represented by 12-8 minims; but a minute quantity of morphine has 
been detected in the residuary matter, so that the tincture is rather weaker than the 
proportion of opium employed would indicate. This difference, however, is insuffi- 
cient to be of any practical importance. Lstimating the morphine strength of 
opium according to the average requirements of the present U. 8. Pharmacopeia, 
the tincture should contain six grains of morphine in every ounce. The U.S. P. 
of 1870 required powdered opium to contain not less than 10 per cent. of morphine; 
the better grades of opium yielded a powder which often exceeded this limit, and 
there is no doubt that tincture of opium made in the proportions directed by the 
U. 8. P. 1870 (when the powdered opium was not assayed and the tincture made 
of a definite degree of strength) frequently exceeded the morphine strength of four 
grains in the ounce, owing to the general improvement in the quality of opium of 
late years. The adoption of a definite standard, as proposed by Dr. E. R. Squibb 
(Ephemeris, Nov. 1882), making the tincture contain six grains of morphine in a 
fluidounce, renders the dosage more accurate. In general practice, however, lauda- 
num very rarely fully comes up to the officinal standard, and a large proportion of 
that in the market is far below it. This is especially the case with the cheap 
Jaudanums which are so extensively sold to country stores. 

The tincture of opium is used for all the purposes to which opium itself is applied. 
(See Opium.) The dose, equivalent to a grain of opium, is about eleven minims 
(0°65 C.c.), or twenty-two drops. It should be recollected that a fluidrachm or 
teaspoonful of Jaudanum (60 minims) will yield, on an average, about 120 drops. 
Laudanum when long kept, with occasional exposure to the air, becomes thick from 
the evaporation of a portion of the alcohol, and the deposition of opium. If given in 
this state, it often acts with unexpected energy ; and death has resulted in infants 
from doses which would have been entirely safe if the tincture had been clear. 

Denarcotized laudanum may be prepared by substituting the denarcotized opium 
for the opium itself. 

Off. Prep. Mistura Magnesiz et Asafoetidee, U. S.; Enema Opii, 5r.; Linimen- 
tum Opii, Br. 


TINCTURA OPIIT AMMONIATA. Br. Ammoniated Tincture of 
Opium. 
(TINC-TU'RA O/PI-I AM-MO-NI-A’TA.) 

Teinture d’Opium ammoniacale, Fr.; Ammoniakalischeopiumtinktur, G. é 

“Take of Opium, in coarse powder, one hundred grains; Saffron, cut small, 
Benzoic Acid, of each, one hundred and eighty grains ; Oil of Anise one fluid- 
drachm ; Strong Solution of Ammonia four fluidounces [Imperial measure]; Rec- 
tified Spirit sixteen fluidounces [Imp. meas.]. Macerate for seven days, in a well- 
closed vessel, with occasional agitation, then strain, press, filter, and add sufficient 
Rectified Spirit to make one pint.” Br. 

This is an old preparation of the Edinburgh Pharmacopceia, formerly used in 
Scotland under the name of Paregoric Elixir. It differs, however, both in compo- 
sition and in strength, from the very popular preparation known by the same common 
name in the United States. As ammonia precipitates morphine from its solutions, it 
was doubted whether the tincture contained any of that alkaloid; but if the am- 
monia be in sufficient excess it will redissolve the morphine. At best, however, the 
preparation is of doubtful propriety ; as, if the ammoniacal addition should not 
happen to have the requisite strength, or if the ammonia should escape or become 
carbonated by exposure, the strength of the tincture might be affected. Influenced, 
we presume, by considerations of this kind, the editors of the first British Pharma- 
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copeeia rejected the preparation altogether. But popular preference, although local, 
led to its readmission into the Br. Pharmacopeia, though in a slightly modified 
form; strong solution of ammonia and rectified spirit being substituted for the 
Edinburgh spirit of ammonia, which is not officinal in the Br. Pharmacopeeia. 
The dose is stated at from thirty minims to a fluidrachm (1:9-3-75 C.c.). 


TINCTURA OPII CAMPHORATA. U.S. Camphorated Tincture of 
Opium. 
(TINC-TU'RA O!PI-I CAM-PHQ-RA’TA,) 

Tinctura Camphore Composita, Br.; Compound Tincture of Camphor, Paregorie Elixir; 
Tinctura Opii Benzoica, P.G.; Elixir Paregoricum; Elixir parégorique, /7r.; Benzoésaure-hal- 
tige Opiumtinktur, @. ; : 1 : 

“ Powdered Opium, four parts [or thirty-five grains]; Benzoic Acid four parts 
[or thirty-five grains]; Camphor, four parts [or thirty-five grains] Oil of Anise, 
four parts [or half a fluidrachm]; Glycerin, forty parts [or five fluidrachms] ; Di- 
luted Alcohol, a sufficient quantity, To make one thousand parts [or twenty fluid- 
ounces]. Add nine hundred parts [or eighteen fluidounces] of Diluted Alcohol to the 
other ingredients contained in a suitable vessel, and macerate for seven days, fre- 
quently stirring ; then filter through paper in a well-covered funnel, and pass enough 
Diluted Alcohol through the filter to make the product weigh one thousand parts 

or measure twenty fluidounces].” U. S. 

“Take of Opium, in coarse powder, Benzoic Acid, of each, forty grains ; Camphor 
thirty grains; Oil of Anise half a fluidrachm; Proof Spirit one pint [Imperial 
measure]. Macerate for seven days in a closed vessel, with occasional agitation, then 
filter, and add sufficient Proof Spirit to make one pint [Imperial measure].” Br. 

This is the well-known paregoric. It is a very pleasant anodyne, much used to 
allay cough, to relieve nausea and slight pains in the stomach and bowels, to check 
diarrhoea, and, in infantile cases, to procure sleep. Half a fluidounce of the U.S. 
and British tincture contains rather less than a grain of powdered opium. The sub- 
stitution of glycerin for the honey of the U. S. P. 1870 is an improvement which 
will aid in retaining the transparency of the filtered tincture. The proportion 
of camphor has been slightly increased in the last revision; it now contains half a 
grain more camphor in the fluidounce than the tincture of U. 8. P. 1870 did. 
Liquorice was omitted in 1840, in consequence of giving the dark color of lauda- 
num, and thus leading to mistake. The dose for an infant is from five to twenty 
drops (0°3-1:25 C.c.), for an adult from one to four fluidrachms (3°75-15 C.c.).* | 

Of. Prep. Mistura Glycyrrhizee Composita, U. S. 


TINCTURA OPII DEODORATA. U.S. Deodorized Tincture of 
Opium. 
(TINC-TU'RA O/PI-I DE-0-DQ-RA’TA.) 
“ Powdered Opium, ten parts [or four hundred and fifty grains]; Ether, twenty 


* The following formulas were adopted by the Philadelphia College of Pharmacy in 1833, for the 
preparation of the old compound tinctures of opium so much used under the names of Bateman’s 
drops and Godfrey’s cordial. So long as these nostrums are employed, it is important that they 
should be prepared in a uniform manner and of a certain strength, as serious consequences may 
happen from diversity in the formulas, when so active a substance as opium is the chief ingredi- 
ent. Such diversity has existed to a very great extent; so much so that in one formula for 
Bateman’s drops the quantity of opium was seven and a half grains to the pint, while in another 
it exceeded one hundred grains. It was in order to remedy this evil that the College was induced 
to adopt the formulas here presented. 

“ Bateman’s Pectoral Drops. Take of Diluted Alcohol Cong. iv, Red Saunders, rasped, 3ij. Digest 
for twenty-four hours, filter, and add of Opium, in powder, Zij, Catechu, in powder, Zij, Camphor 
3ij, Oil of Anise fZiv. Digest for ten days.” This preparation is about equal in strength to the 
camphorated tincture of opium or paregoric elixir of the U. S. Pharmacopeia, containing about 
two grains of opium to the fluidounce. 

“ Godfrey’s Cordial. Take of Tincture of Opium, Oiss, Molasses (from the sugar refiners) Oxvj, 
Alcohol Oij, Water Oxxvj, Carbonate of Potassium Ziiss, Oil of Sassafras fZiv. Dissolve the Car- 
bonate of Potassium in the Water, add the Molasses, and heat over a gentle fire till they simmer ; 
take off the scum which rises, and add the Laudanum, Alcohol, and Oil of Sassafras, having pre- 
viously mixed them well together. This preparation convains the strength of rather more than 
One grain of opium ina fluidounce.” (Journ. of the Phila. Coll. of Pharm., v. 26 and 27.) Death 
has been produced by it in the infant. (P. J. Tr., 3d ser., i. 199.) 
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parts [or two and a half fluidounces] ; Alcohol, twenty parts [or two and a quarter 
fluidounces]; Water, a sufficient quantity, To make one hundred parts [or about 
ten fluidounces]. Rub the Opium in a mortar with forty parts [or four fluidounces | 
of Water, gradually added, until thoroughly softened, and macerate for twelve hours; 
then express, and repeat the operation twice, using the same amount of Water each 
time. Mix the expressed liquids, evaporate the mixture to ten parts [or one 
fluidounce], and, when it has cooled, shake it repeatedly with the Ether in a bottle. 
When the ethereal solution has separated by standing, pour it off, and evaporate 
the remaining liquid until all traces of Hther have disappeared. Mix the residue 
with fi/ty parts [or five fluidounces] of Water, and filter the mixture through paper. 
When the liquid has ceased to pass, add enough Water, through the filter, to make 
the filtered liquid weigh eighty parts [or measure half a pint]. Lastly, add the 
Alcohol and mix them..” U.S. _ 

This is an excellent preparation of opium, calculated to supersede various extra- 
officinal elixirs or solutions, which have had more or less use, based upon the real 
advantages they afforded, in offering liquid preparations of opium exempt from cer- 
tain noxious ingredients in the crude drug and in the officinal tinctures, which ren- 
dered them so offensive to some constitutions, and in some conditions of disease, as 
almost to forbid their use. A liquid watery extract is first made, in which are left 
behind all the ingredients of opium soluble in alcohol and not in water; and this, 
being well shaken with ether, is further deprived of all the principles soluble in this 
fluid, including narcotina, and the noxious odorous matter, which is probably one 
of the most offensive and least useful constituents of opium. The ether is then 
entirely separated, and, the residue having been dissolved in water, the solution is 
filtered, and mixed with enough alcohol to preserve it. This tincture may be used 
in all cases in which laudanum is indicated, and in the same dose. 


Off. Prep. Tinctura Ipecacuanhee et Opii, U. S. 
TINCTURA PHYSOSTIGMATIS. U.S. Tincture of Physostigma. 


(TINC-TU/RA PHY-SOQ-STIG’MA-TIS.) 


‘«‘Physostigma, in No. 40 powder, ten parts [or two and three-quarter ounces av. ]; 
Alcohol, a sufficient quantity, To make one hundred parts [or two pints]. Moisten 
the powder with ten parts [or three fluidounces] of Alcohol, and macerate for twenty- 
four hours; then pack it firmly in a cylindrical percolator, and gradually pour Alco- 
hol upon it, until one hundred parts [or two pints] of Tincture are obtained.” U. S. 

This new tincture of Calabar Bean is much weaker than that proposed by Dr. 
Fraser, which was nearly as strong as a fluid extract,—five minims representing 
three grains of drug. (See page 1099.) The dose of the officinal tincture is from 
twenty to forty minims (1:25-2°5 C.c.). 


TINCTURA PYRETHRI. U.S., Br. Tincture of Pyrethrum. Tincture 
of Pellitory. 
(TINC-TU'RA PY-RE/THRI.) 

Teinture de Pyréthre, Fr.; Bertramwurzeltinktur, G. 

« Pyrethrum, in No. 40 powder, twenty parts [or five and a half ounces ayv.] ; 
Alcohol, a sufficient quantity, To make one hundred parts [or two pints]. Moisten 
the powder with fifteen parts [or five fluidounces] of Alcohol, and macerate for 
twenty-four hours; then pack it firmly in a cylindrical percolator, and gradually 
pour Alcohol upon it, until one hundred parts [or two pints] of Tincture are ob- 
tained.” U.S. 

The British Pharmacopceia takes four avoirdupois ounces of Pellitory Root, in 
coarse powder, and one Imperial pint of Rectified Spirit, and proceeds in the man- 
ner directed for Tincture of Aconite. (See Tinctura Aconiti, page 1437.) 

This is a new U.S. P. officinal. It is a powerful local irritant, and is an ingre- 
dient in several well-known mouth- and tooth-washes. For its uses, which are purely 
external, the reader is referred to the article on Pyrethrum. 
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TINCTURA QUASSLA. U.S., Br. Tincture of Quassia. 
(TINC-TU/RA QUAS'SI-—kwish! e-é.) 

Teinture de Quassie, /’r.; Quassiatinktur, G. 

“ Quassia, in No. 40 powder, ten parts [or three ounces av.]; Diluted Alcohol, 
a sufficient quantity, To make one hundred parts [or two pints]. Moisten the pow- 
der with ten parts [or three fluidounces] of Diluted Alcohol, and macerate for 
twenty-four hours; then pack it firmly in a cylindrical percolator, and gradually 
pour Diluted Alcohol upon it until one hundred parts [or two pints] of Tincture 
are obtained.” U.S. 

“Take of Quassia Wood, in chips, three-quarters of an ounce [avoirdupois] ; 
Proof Spirit one pint [Imperial measure]. Macerate for seven days in a closed vessel, 
with occasional agitation, then strain, press, filter, and add sufficient Proof Spirit to 
make one pint [Imp. meas. ].” Br. 

This tincture was omitted in the first British Pharmacopeeia, but has been resumed 
in the present. The proportion of the quassia, though somewhat greater than in 
the old Edinburgh formula, is still much too small. In the edition of the U. S. 
Pharmacopeeia of 1840, the proportion of the quassia to the menstruum was very 
judiciously doubled, and in the revision of 1880 it has been nearly doubled again, 
so that the present U. S. tincture is nearly three times the strength of the British 
preparation. A tonic tincture can scarcely contain too large a proportion of the active 
ingredient. The tincture may be employed as an addition to tonic infusions or mix- 
tures in the dose of one fluidrachm (3°75 C.c.). It is a pure and intense bitter. 


TINCTURA QUINIZ. Br. Tincture of Quinia. 
(TINC-TU'RA QUI'NI-&.) 


“Take of Sulphate of Quinia one hundred and sixty grains ; Tincture of Orange 
Peel one pint [Imperial measure]. Dissolve the Sulphate of Quinia in the Tincture 
with the aid of a gentle heat; then allow the solution to remain for three days in a 
closed vessel, shaking it occasionally ; and afterwards filter.” Br. 

A fluidrachm (3:75 C.c.) of this preparation, containing a grain of sulphate of 
quinine, may be given for a tonic dose. 


TINCTURA RHEI. U.S, Br. Tincture of Rhubarb. 
(TINC-TU'RA RHE'I.) 

Teinture de Rhubarbe, Fr.; Rhabarbertinktur, @. 

“Rhubarb, twelve parts [or four ounces av.]; Cardamom, two parts [or two 
hundred and ninety grains] ; Diluted Alcohol, a sufficient quantity, To make one 
hundred parts [or two pints]. Mix the Rhubarb and Cardamom, and reduce 
the mixture to a moderately coarse (No. 40) powder; moisten the powder with 
ten parts [or three fluidounces] of Diluted Alcohol, and macerate for twenty- 
four hours; then pack it firmly in a cylindrical percolator, and gradually pour 
Diluted Alcohol upon it until one hundred parts [or two pints] of Tincture are 
obtained.” U.S. 

The British Pharmacopeeia takes of Rhubarb Root, in coarse powder, éwo avotr- 
dupovs ounces ; of Cardamom Seeds, freed from their pericarps, and bruised, Coriander 
Fruit, bruised, and Saffron, of each, a quarter of an avoirdupois ounce, and one Im- 
perial pint of Proof Spirit; and with these ingredients proceeds in the manner 
directed for Tincture of Aconite Root. (See Tinctura Aconiti, page 1437.) 

The tincture of rhubarb on standing lets fall a yellow deposit. This has been 
shown by Mr. Jas. T. King (A.J. P., xii.) in most cases to be largely composed 
of chrysophanic acid, He proposed to remedy thisby the use of a stronger alcohol, or, 
as recommended by Mr. J. B. Moore (A. J. P., xlv. 306), by the substitution of 
glycerin for a portion of the alcohol. We have not found that either of these plans 
entirely prevents precipitation. Dose, one to two fluidrachms (3-75 to 7:5 O.c.). 
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TINCTURA RHEI AROMATICA. U.S. Aromatic Tincture of 
Rhubarb. 
(TINC-TU/RA RHE/I AR-Q-MAT'I-CA.) 


“ Rhubarb, twenty parts [or six and a half ounces av.]; Cinnamon, four parts 
[or one and a quarter ounces ay.]; Cloves, four parts [or one anda quarter ounces 
av.|; Nutmeg, two parts [or two hundred and seventy-three grains] ; Diluted Alco- 
hol, a sufficient quantity, To make one hundred parts [or two pints]. Mix the Rhu- 
barb, Cinnamon, Cloves, and Nutmeg, and reduce the mixture to a moderately coarse 
(No. 40) powder ; moisten the powder with fifteen parts [or four fluidounces] of Di- 
luted Alcohol, and macerate for twenty-four hours; then pack it firmly in a cylin- 
drical percolator, and gradually pour Diluted Alcohol upon it, until one hundred 
parts [or two pints] of Tincture are obtained.” U.S. 

This is not a new officinal preparation, although it appears for the first time in the 
class of tinctures; it is the tincture which was formerly used in making the aro- 
matic syrup of rhubarb. It is preferable to separate the preparations, as it is occa- 
sionally desirable to prescribe the tincture without the admixture with syrup, whilst 
the pharmacist will always prefer to make the tincture in quantity, and keep it on 
hand, since it is permanent, and add it to syrup, to make the aromatic syrup, when 
needed. ‘The dose is for an adult from a half to one fluidrachm (1:9-3°75 C.c). 

Of. Prep. Syrupus Rhei Aromaticus, UV. S. 


TINCTURA RHEI DULCIS. U.S. Sweet Tincture of Rhubarb. 
(TINC-TU/RA RHE'I DUL'CIS.) 


* Rhubarb, eight parts [or two and a half ounces av.]; Glycyrrhiza, four parts 
[or one and a quarter ounces av.]; Anise, four parts [or one and a quarter ounces 
av.|; Cardamom, one part [or one hundred and forty grains]; Diluted Alcohol, a 
sufficient quantity, To make one hundred parts [or two pints]. Mix the Rhubarb, 
Glycyrrhiza, Anise, and Cardamom, and reduce the mixture to a moderately coarse 
(No. 40) powder; moisten the powder with fifteen parts [or four fluidounces] of 
Diluted Alcohol, and macerate for twenty-four hours ; then pack it firmly in a cylin- 
drical percolator, and gradually pour Diluted Alcohol upon it, until one hundred 
parts [or two pints] of Tincture are obtained.” U.S. 

This is a new officinal tincture, which has been frequently used in Philadelphia 
and other sections of our country ; it is preferable to the simple tincture for adminis- 
tration to children on account of its more agreeable taste. The dose is two to three 


fluidrachms (7:5-11:25 C.c.). 
TINCTURA SABINZE. Br. Tincture of Savin. 


(TINC-TU'RA SA-BI/NZ.) 

Teinture de Sabine, Fr.; Sadebaumtinktur, G. 

The British Pharmacopeeia directs this Tincture to be prepared from two and a 
half avoirdupots ounces of Savin Tops, dried and coarsely powdered, and one Impe- 
rial pint of Proof Spirit, in the manner directed for Tincture of Aconite Root. (See 
Tinctura Aconiti, page 1437.) 

This was introduced in the British Pharmacopoeia in 1867. The dose is from 
twenty minims to a fluidrachm (1°:25-3°75 C.c.). 


TINCTURA SANGUINARLY. U.S. Tincture of Sanguinaria. Tine- 
ture of Bloodroot. 
(TINC-TU'RA SAN-GUI-NA/RI-Z.) 

Teinture de Sanguinaire, Fr.; Blutwurzeltinktur, G@. 

“ Sanguinaria, in No. 60 powder, ji/teen parts [or four and a half ounces av.]; 
Alcohol, Water, each, a sufficient quantity, To make one hundred parts [or two 
pints]. Mix Alcohol and Water in the proportion of two parts [or twenty-five 
fluidounces] of Alcohol to one part [or eleven fluidounces] of Water. Moisten 
the powder with ten parts [or two fluidounces] of the mixture, and macerate for 
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twenty-four hours; then pack it firmly in a cylindrical percolator, and gradually 
pour menstruum upon it, until one hundred parts [or two pints] of Tincture are 
obtained.” U.S. 

This will prove emetic in the dose of three or four fluidrachms (11-25-15 C.c.) ; 
but it is rather intended to act as an expectorant, or an alterative, for which pur- 
pose from thirty to sixty drops (1:9-3:75 C.c.) may be given. 


TINCTURA SAPONIS VIRIDIS. U.S. Tincture of Green Soap. 
(TINC-TU/RA SA-PO/NIS VIR/I-DIS.) 


“Green Soap, sixty-five parts [or ten ounces av.]; Oil of Lavender, two parts 
[or three fluidrachms]; Alcohol, a sufficient quantity, To make one hundred parts 
[or fifteen fluidounces]. Mix the Soap and Oil of Lavender with thirty-three parts 
[or six fluidounces] of Alcohol, and macerate the mixture until the Soap is dis- 
solved; then filter through paper, adding Alcohol, through the filter, until one 
hundred parts [or fifteen fluidounces] of Tincture are obtained.” U.S. 

This is a new officinal tincture. It was first proposed by Prof. Hebra, and has 
been largely used by dermatologists. 


TINCTURA SCILL. U.S., Br. Tincture of Squill. 
(TINC-TU/RA SCIL'LA—sil'le.) 

Teinture de Scille, #r.; Meerzwiebeltinktur, G. 

“Squill, in No. 30 powder, fifteen parts [or five ounces av.]; Diluted Alcohol, 
a sufficient quantity, To make one hundred parts [or two pints]. Moisten the pow- 
der with twenty parts [or six fluidounces] of Diluted Alcohol, and macerate for 
twenty-four hours; then pack it moderately in a conical percolator, and gradually 
pour Diluted Alcohol upon it, until one hundred parts [or two pints] of Tincture 
are obtained.” U.S. 

The British Pharmacopeeia directs this Tincture to be prepared from two and a 
half avoirdupots ounces of bruised Squill, and one Imperial pint of Proof Spirit, in 
the manner directed for Tincture of Aconite Root. (See Tinctura Aconitt, page 1437.) 

This tincture yields a grayish, rose-colored, very bitter and acrid deposit, con- 
sisting of silky tufts (Méniére), possesses all the virtues of squill, and may be given 
for the same purposes, whenever the spirituous menstruum is not objectionable. The 
dose as an expectorant or diuretic is from ten to twenty minims (0°6-1:25 C.c.) 
(twenty to forty drops), and the latter quantity frequently nauseates. 


TINCTURA SENEGZE. Br. Tincture of Senega. 
(TINC-TU'RA SEN/E-GZ.) 

Teinture de Polygala de Virginie, F'r.; Senegatinktur, G. 

The British Pharmacopeia prepares this Tincture from two and a half avoirdu- 
pots ounces of Senega Root, in coarse powder, and one Imperial pint of Proof Spirit, 
in the manner directed for Tincture of Aconite Root. (See Tinctura Aconiti, page 
1437.) 

The tincture of senega was introduced into the British Pharmacopoeia of 1864. 
It is no doubt an efficient preparation, but is hardly needed while recourse can be 
had to the fluid extract or syrup. The dose is from thirty minims to two fluid- 
drachms (1:9-7'5 C.c.). 


TINCTURA SENN. Br. Tincture of Senna. Compound Tincture 
of Senna. 
(TINC-TU'RA SEN'NZ.) 

Tinctura Senne Composita; Elixir Salutis; Teinture de Séné aromatique, Elixir de Salut, 
Fr.; Sennatinktur, G. 

“Take of Senna, broken small, two and a half ounces [avoirdupois]; Raisins, 
freed from seeds, two ounces [avoird.]; Caraway Fruit, bruised, Coriander Fruit, 
bruised, of each, half an ounce [avoird.] ; Proof Spirit one pint [Imperial measure].” 
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With these ingredients the British Pharmacopceia prepares the tincture in the man- 
ner directed for Tincture of Aconite Root. (See Tinctura Aconiti, page 1437.) 

This tincture is the elixir salutis of the old Pharmacopesias. It is a warm cordial 
_ purgative, useful in costiveness attended with flatulence, and in atonic gout, espe- 
cially when occurring in intemperate persons. It is also added to cathartic infusions 
and mixtures. The dose is from two fluidrachms to a fluidounce (7-5-30 C.c.) or 
more. ‘Tincture of senna gives a yellow deposit, disposed in plates, containing 
starch and white crystals of calcareous salts. (Ménzére.) 


Off. Prep. Mistura Sennze Composita, Br. 
TINCTURA SERPENTARLA, U.S., Br. Tincture of Serpentaria. 


Tincture of Virginia Snakeroot. 
(TINC-TU/RA SER-PEN-TA/RI-Z.) 

Teinture de Serpentaire, F'r.; Schlangenwurzeltinktur, G@. 

“ Serpentaria, in No. 40 powder, ten parts [or three ounces av.]; Diluted Alcohol, 
a sufficient quantity, To make one hundred parts [or two pints]. Moisten the pow- 
der with ¢en parts [or three fluidounces] of Diluted Alcohol, and macerate for 
twenty-four hours; then pack it firmly in a cylindrical percolator, and gradually 
pour Diluted Alcohol upon it, until one hundred parts [or two pints] of Tincture 
are obtained.” U.S. 

The British Pharmacopeeia takes two and a half avoirdupots ounces of Serpen- 
tary Root, in coarse powder, and one Imperial pint of Proof Spirit, and prepares the 
Tincture like Tincture of Aconite Root. (See Tinctura Aconiti, page 1437.) 

This tincture, the strength of which was injudiciously decreased one-third at the 
late U.S. revision, possesses in some degree the properties of the root, but is now 
little other than an alcoholic stimulant, which may be added to tonic infusions in 
low states of the system. The dose is one to four fluidrachms (3:75 to 15 C.c.). 


TINCTURA STRAMONIT. U.S, Br. Tincture of Stramonium. 
(TINC-TU'/RA STRA-MO/NI-I.) 

Teinture de Semences de Stramoine, F’r.; Stechapfelsamentinktur, G. 

‘ Stramonium Seed, in No. 40 powder, ten parts [or three ounces av.]; Diluted 
Alcohol, a sufficient quantity, To make one hundred parts [or two pints]. Moisten 
the powder with ten parts [or three fluidounces] of Diluted Alcohol, and maccrate 
for twenty-four hours; then pack it firmly in a cylindrical percolator, and gradually 
pour Diluted Alcohol upon it, until one hundred parts [or two pints] of Tincture 
are obtained.” U.S. 

The British Pharmacopeeia takes two and a half avoirdupois ounces of bruised 
Stramonium Seeds, and one Imperial pint of Proof Spirit, and prepares the tincture 
as directed for the Tincture of Aconite Root. (See Tinctura Aconiti, page 1437.) 

This tincture, which is one-third weaker than that of U.S. P. 1870, may be used 
for all the purposes for which stramonium is given, in the dose of from twenty to 
thirty minims (1:25-1:9 C.c.), repeated twice or thrice a day, and gradually in- 
creased till it affects the system. 


TINCTURA SUMBUL. U.8., Br. Tincture of Sumbul. 
(TINC-TU/RA SUM/BUL.) 

Teinture de Sumbul, Fr.; Moschuswurzeltinktur, G. 

“ Sumbul, in No. 30 powder, ten parts [or two and three-quarter ounces av.] ; 
Alcohol, a suffictent quantity, To make one hundred parts [or two pints]. Moisten 
the powder with ten parts [or two and a half fluidounces] of Alcohol, and macerate 
for twenty-four hours; then pack it firmly in a cylindrical percolator, and gradually 
pour Alcohol upon it, until one hundred parts [or two pints] of Tincture are ob- 
tained.” U.S. 

The British Pharmacopeeia directs this Tincture to be prepared from two and a 
half avoirdupois ounces of Sumbul Root, in coarse powder, and an Imperial pint of 
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Proof Spirit, in the manner directed for Tincture of Aconite Root. (See Zinctura 
Aconiti, page 1437.) 

This is a new officinal, very little if at all employed in this country. An account 
of its medical properties will be found under Sumbul. The dose is from twenty 
minims to a fluidrachm (1:2-3°7 C.c.). 


TINCTURA TOLUTANA. U.S., Br. Tincture of Tolu. 
(TINC-TU'RA TO-LU-TA!NA.) 

Teinture de Baume de Tolu, Fr.; Tolubalsamtinktur, @. 

“ Balsam of Tolu, ten parts [or three ounces av.]; Alcohol, a sufficient quantity, 
To make one hundred parts [or two pints]. Add the Balsam of Tolu to ninety parts 
[or thirty fluidounces] of Alcohol, and macerate until dissolved ; then filter through 
paper, adding, through the filter, enough Alcohol to make the Tincture weigh one 
hundred parts [or measure two pints].” U.S. 

“Take of Balsam of Tolu two ounces and a half [avoirdupois]; Rectified Spirit 
a sufficiency. Macerate the Balsam of Tolu in fifteen fluidounces of the Spirit, in a 
closed vessel, with occasional agitation, for six hours, or until the Balsam is dissolved, 
then filter, and add sufficient Rectified Spirit to make one pint [Imperial measure].” 
Br. ) 
The tincture of tolu has the properties of the balsam, and may be employed as an 
addition to expectorant mixtures in chronic catarrhal affections ; but the proportion 
of alcohol is too large to allow of its advantageous use in some cases. The dose is 
one or two fluidrachms (3°75 or 7:5 C.c.). In smaller quantities it is often employed 
to flavor cough mixtures. It is decomposed by water. 

Off. Prep. Trochisci Acidi Tannici, Br.; Trochisci Morphize, Br.; Trochisci Mor- 
phiz et Ipecacuanhe, Br.; Trochisci Opii, Br. 


TINCTURA VALERIAN. U.S. Br. Tincture of Valerian. 
} (TINC-TU/RA VA-LE-RI-A/N&.) 

Teinture de Valériane, Fr.; Baldriantinktur, @. 

“ Valerian, in No. 60 powder, twenty parts [or six ounces ay.]; Alcohol, Water, 
each, a suffictent quantity, To make one hundred parts [or two pints}. Mix Alcohol 
and Water in the proportion of two parts [or twenty-five fluidounces] of Alcohol to 
one part [or eleven fluidounces] of Water. Moisten the powder with fifteen parts 
[or five fluidounces] of the mixture, and macerate for twenty-four hours ; then pack 
it firmly in a cylindrical percolator, and gradually pour menstruum upon it, until 
one hundred parts [or two pints] of Tincture are obtained.” U.S. | 

The British Pharmacopeeia takes two and a half avoirdupots ounces of Valerian 
Root, in coarse powder, and one /mperial pint of Proof Spirit, and proceeds in the 
manner directed for Tincture of Aconite Root. (See Tinctura Aconiti, page 1437.) 

The proportion of alcohol has been increased in U.S. tincture to prevent precipi- 
tation ; the menstruum is now two parts of alcohol to one part of water, where formerly 
diluted aleohol was used; the proportion of valerian has been increased one-third. 

This tincture possesses the properties of valerian, but cannot be given in some 
cases, so as to produce the full effects of the root, without stimulating too highly, in 
consequence of the large proportion of spirit. The dose is from one to four fluid- 
drachms (3°75-15 C.c.). It deposits on standing a black, very cohesive precipitate, 
with starch, and a yellow extractive matter. (Méniere.) 


TINCTURA VALERIANA AMMONIATA. U.8S., Br. Ammoniated 
Tincture of Valerian. 
(TINC-TU'RA VA-LE-RI-A/NE AM-MO-NI-A’TA.)* 
Tinctura Valerianee Composita; Teinture de Valériane ammoniacale, Fr.; Ammoniakalische 
Baldriantinktur, G. 
‘ Valerian, in No. 60 powder, twenty parts [or six ounces av.]; Aromatic Spirit 
of Ammonia, a sufficient quantity, To make one hundred parts [or two pints]. Moisten 
the powder with twenty parts [or six fluidounces] of Aromatic Spirit of Ammonia, 
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and macerate for twenty-four hours, in a closed vessel;,then pack it firmly in a 
cylindrical glass percolator, and gradually pour Aromatic Spirit of Ammonia upon 
it until one hundred parts [or two pints] of Tincture are obtained.” U.S. 

“Take of Valerian Root, in coarse powder, two ounces and a half [avoirdupois] ; 
Aromatic Spirit of Ammonia one pint [Imperial measure]. Macerate for seven days, 
in a well-closed vessel, with occasional agitation, then strain, press, filter, and add 
sufficient Aromatic Spirit of Ammonia to make one pint [Imp. meas.].” Br. 

The ammonia in this preparation is thought to assist the solvent powers of the 
alcohol, while it co-operates with the valerian in medical action. The quantity of 
valerian was very judiciously increased one-third in the U.S. revision of 1880. 
The tincture is employed as an antispasmodic in hysteria and other nervous affec- 
tions. The dose is from thirty minims to a fluidrachm (1:9-3-75 C.c.), and should 
be given in sweetened water, milk, or some mucilaginous fluid. 


TINCTURA VANILLA. U.S. Tincture of Vanilla. 
(TINC-TU/RA VA-NIL'L&,) 


“ Vanilla, cut into small pieces and bruised, ten parts [or three ounces ay. ] ; Sugar, 
in coarse powder, twenty parts [or six ounces av.]; Alcohol, Water, each, a sufficient 
quantity, To make one hundred parts [or two pints]. Mix Alcohol and Water in 
the proportion of two parts [or twenty-five fluidounces] of Alcohol to one part [or 
eleven fluidounces] of Water, macerate the Vanilla in ji/ty parts [or one pint] of 
this mixture for twelve hours, then drain off the liquid and set it aside. Transfer 
the Vanilla to a mortar, beat it with the Sugar into a uniform powder, then pack it 
in a percolator, and pour upon it the reserved liquid; when this has disappeared 
from the surface, gradually pour on menstruum, and continue the percolation, until 
one hundred parts [or two pints] of Tincture are obtained.” U.S. 

This is a new officinal tincture, which will be easily recognized as the so-called 
fluid extract of vanilla, The object of the preliminary maceration of the cut vanilla 
is to soften it, so that it may be easily disintegrated when beaten up with the sugar ; 
if the details of the above process be carefully carried out and the alcohol be pure, a 
very satisfactory preparation will result. It is used asa flavoring agent and to make 
vanilla syrup, by adding one ounce of the tincture to sufficient syrup to make one pint. 


TINCTURA VERATRI VIRIDIS. U.S, Br. Tincture of Veratrum 
Viride. Tincture of Green Hellebore. 
(TINC-TU/RA VE-RA/TRI VIR’I-DIS.) 

Tincture of American Hellebore. 

“ Veratrum Viride, in No. 60 powder, jifty parts [or fourteen ounces av.]; Al- 
cohol, a sufficient quantity, To make one hundred parts [or two pints]. Moisten 
the powder with jif/teen parts [or five fluidounces] of Alcohol, and macerate for 
twenty-four hours; then pack it firmly in a cylindrical percolator, and gradually 
pour Alcohol upon it until one hundred parts [or two pints| of Tincture are ob- 
tained.” U.S. 

The British Pharmacopoeia takes of Green Hellebore Root, in coarse powder, 
four ounces (avoirdupois), and of Rectified Spirit one pint (Imperial measure), and 
prepares the Tincture in the manner directed for Tincture of Aconite Root. (See 
Tinctura Aconiti, page 1437.) 

The U.S. tincture of American hellebore of 1870 was of the same strength as 
Dr. Norwood’s tincture, which, when prepared by its author, was supposed to be 
saturated. This may be true of certain ingredients of the root, though probably not 
in reference to the active principle or principles which it may contain. The present 
tincture is one-tenth weaker, and in our opinion should have been dropped at the last 
revision, the fluid extract being officinal; there is no necessity of having two strong 
liquid preparations of veratrum viride in the Pharmacopeia. The commencing 
dose should not exceed from three to eight minims (0°18-0°5 C.c.). The British 
tincture is much weaker: the proportion of the root to the menstruum being, in the 
American tincture about as one to two, in the British about as one to five. 
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TINCTURA ZINGIBERIS. U.S., Br. Tincture of Ginger. 
(TINC-TU'RA ZIN-GIB'E-RIS.) 

Teinture de Gingembre, Fr.; Ingwertinktur, G. 

“ Ginger, in No. 40 powder, twenty parts [or five and a half ounces av.]; Alcohol, 
a sufficient quantity, To make one hundred parts [or two pints]. Moisten the Gin- 
ger with five parts [or one and a half fluidounces] of Alcohol, and macerate for twenty- 
four hours; then pack it firmly in a cylindrical percolator, and gradually pour Alco- 
hol upon it, until one hundred parts [or two pints] of Tincture are obtained.” U.S. 

The British Pharmacopeia prepares this Tincture from two and a half avotrdu- 
pois ounces of Ginger, in coarse powder, and one Imperial pint of Rectified Spirit, 
in the manner directed for Tincture of Aconite Root. (See Tinctura Aconiti, page 
1437. 

The strength of this tincture has been reduced one-third to bring it into the 20 
per cent. class ; this is not a disadvantage, however, in view of the introduction of 
the fluid extract, and the dose is not now inconveniently large. 

The tincture of the British Pharmacopeeia, though more than twice as strong as 
was that of the London and Edinburgh Colleges, is still too weak in the proportion 
of ginger. In consequence of the mucilaginous matter contained in ginger, the 
tincture made with diluted alcohol or proof spirit is apt to be turbid. Alcohol or 
rectified spirit is, therefore, properly preferred. Officinal Jamaica ginger only 
should be used; for, whilst a darker colored preparation is made when the inferior 
varieties are substituted, the apparent increase in strength is due to coloring matter 
and not to the presence of a larger amount of volatile oil or resin. 

The tincture of ginger is a useful carminative, and may often be beneficially added 
to tonic and purgative infusions or mixtures, in debilitated states of the alimentary 
canal, The dose is from eight to forty minims (0°5-2°5 C.c.). It is in this coun- 
try largely used for the preparation of a syrup of ginger, for which purpose, how- 
ever, the fluid extract is officinal, and is better even than the strong tincture of the 
Br. Pharmacopeeia. 

Off. Prep. Trochisci Zingiberis, U.S. 


TINCTURA ZINGIBERIS FORTIOR. Br. Strong Tincture of 
Ginger. Essence of Ginger. 
(TINC-TU/RA ZIN-GIB/E-RIS FOR’TI-OR.) 


“Take of Ginger, in fine powder, ten ounces [avoirdupois]; Rectified Spirit a 
sufficiency. Pack the Ginger tightly in a percolator, and pour over it carefully half 
a pint [|mperial measure] of the Spirit. At the expiration of two hours add more 
Spirit, and let.it percolate slowly until one pint [Imp. meas.] has been collected.” Br. 

This is a new officinal of the Br. Pharmacopeeia. The strengths of the three tinc- 
tures, the English, the American, and the strong English, are respectively 1 to 8, 1 
to 6, 1 to 2. The dose is from five to twenty minims (0:3-1:25 C.c.). It is, how- 
ever, chiefly used in the preparation of the Syrup. 

Off. Prep. Syrupus Zingiberis, Br. 


TRAGACANTHA. U.8., Br. Tragacanth. 


(TRAG-A-CAN’THA.) 


“ A gummy exudation from Astragalus gummifer, Labillardiére, and from other 
species of Astragalus. (Nat. Ord. Leguminose, Papilionaces.)” U.S. “A gummy 
exudation from the stems of Astragalus verus, Olivier, Voy. D. C.; Nees, Plant. Med., 
plate 239; and possibly other species. Collected in Asia Minor.” Br. 


Gummi Tragacantha; Gomme Adraganthe, fr.; Tragant, Traganth, G.; Dragante, Jt.; Gomo 
Tragacanto, Sp. 


Gen. Ch. Legume two-celled, more or less gibbous, with the lower suture turned 
inwards. Carina blunt. Loudon’s Encyc. of Plants. 

Numerous species belonging to this genus yield a gummy matter having the prop- 
erties of tragacanth. The drug known in commerce by that name was at first errone- 
ously supposed to be obtained from A. tragacantha of Linneus (A. Massiliensis of 
Lamarck), which grows in the south of Europe and north of Africa, and is now said 
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to yield no gum. It was afterwards ascribed, on the authority of Tournefort, to a 
species (A. Creticus of Lamarck) which grows in Crete and [onia, and on that of 
Olivier, to A. verus, which inhabits Asia Minor, Armenia, and Northern Persia. 
Labillardiére described a species by the name of A. gummifer, which he found erow- 
ing on Mount Libanus in Syria, and from which tragacanth exudes, though not that 
of commerce. Sieber denies that any one of these species yields the officinal traga- 
eanth, which he ascribes to A. aristatus, growing in Anatolia, especially upon Mount 
Ida, where the gum is most abundantly collected. This plant, however, is not the A. 
aristatus of Villars, which, according to Sibthorp, furnishes tragacanth in Greece. 
(Merat and De Lens.) Professor Lindley received two specimens of plants, said to 
be those which furnish tragacanth in Turkestan, one of which proved to be A. gum- 
mifer of Labillardiére, which was said to yield a white variety, and the other a new 
species, which he called A. strobiliferus, and which was said to yield a red and infe- 
rior product. The fact seems to be, that the commercial drug is collected from va- 
rious sources ; and it is affirmed that all the species of Astragalus with thorny petioles 
are capable of producing it. These form a natural group, and so closely resemble 
one another that botanists have found some difficulty in distinguishing them. They 
are very abundant on the mountains of Asia Minor, and, according to information 
received by M. J. Léon Soubeiran from M. Balansa, a scientific traveller who de- 
rived his knowledge from personal observation, the gum-producing species are closely 
analogous to the A. Creticus of Lamarck. It is in the chain of Anti-Taurus 
that the gum is chiefly collected. Transverse incisions are made, near the base of 
the stem, into the medullary part, which alone yields juice. This exudes very 
slowly, flowing at night, and ceasing during the day; and two weeks usually elapse 
before the pieces are large enough for collection. The shape of the pieces is in- 
fluenced by the rapidity of the exudation, and the lines on their surface indicate the 
daily concretion. (Journ. de Pharm., Feb. 1856, p. 117, and Feb. 1857, p. 149.)* 

Properties. Tragacanth is either in flaky, leaf-like pieces, irregularly oblong or 
roundish, or in tortuous vermicular filaments, rounded or flattened, rolled up or ex- 
tended, of a whitish, yellowish white, or slightly reddish color, marked by parallel 
lines or ridges, somewhat translucent, and resembling horn in appearance. It is 
hard and more or less fragile, but difficult of pulverization, unless exposed to 
a freezing temperature, or thoroughly dried, and powdered in a heated mortar. 
Tragacanth has no smell, and very little taste. Its sp. gr. is 1:384.. Intro- 
duced into water, it absorbs a certain proportion of that liquid, swells very much, 
and forms a soft adhesive paste, but does not dissolve. If agitated with an addi- 
tional quantity of water, this paste forms a uniform mixture; but in the course of 
one or two days the greater part separates, and is deposited, leaving a portion dis- 
solved in the supernatant fluid. ‘The gelatinous mass is tinged blue by test-solu- 
tion of iodine, and the fluid portion is not precipitated on the addition of alco- 
hol. Tragacanth is wholly insoluble in alcohol. It appears to be composed of two 
different constituents, one soluble in water and resembling gum arabic, the other 
swelling in water, but not dissolving. The former is said to differ from gum arabic 
in affording no precipitate with silicate of potassium or ferric chloride. The latter, 
which, according to Bucholz, constitutes 43 per cent. of tragacanth, is ranked by 
some among the peculiar proximate principles, with the title of tragacanthin. It is 
probably identical with Lassorin.t It has the property of becoming blue with iodine, 
* *In California, poisoning of domestic animals by a species of Astragalus is asserted to occur ; but 
in a series of careful experiments in the laboratories of the medical department of the University 
of Pennsylvania it was determined that specimens of the so-called ‘‘loco plants,” sent from infected 
districts, belonging to the genus Astragalus, although the species could not be determined, were not 
toxic; the symptoms described may possibly be due to indigestion, but it is probable that some 
plant other than an Astragalus is the cause. (See article on Loco Plants in Part IT.) 

+ Bassorin is insoluble in water, alcohol, and ether, but softens and swells up in hot or cold water. 
Diluted nitric and hydrochloric acids, with the aid of heat, dissolve it almost entirely. The acidu- 
lous solution, concentrated by evaporation, and treated with alcohol, lets fall a flocculent precipitate 
which has all the characters of pure gum, into which the bassorin appears to have been converted 
by the action of the acid. This does not, however, constitute more than a tenth part of the basso- 
rin dissolved. By gradually evaporating the alcoholic acidulous solution, a thick, bitterish liquid 


is obtained, which exhales a strong odor of ammonia when treated with potassa. Strong nitric 
acid converts bassorin into mucic and oxalic acids; and, treated with sulphuric acid, it yields a 
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which is not the case with bassorin; but this property is ascribed to the presence of 
a small quantity of insoluble starch. According to M. Guérin, 100 parts of traga- 
canth contain 53:3 parts of arabin or pure gum, 33:1 of bassorin and insoluble starch, 
and 11-1 of water, and yield when burned 2°5 parts of ashes. ‘To separate the soluble 
from the insoluble part, requires agitation, with separate portions of water; the solu- 
tions are to be decanted and filtered, and the process is to be continued till water ceases 
to dissolve anything. According to Giraud (Archiv. de Pharm., Dec. 1877; A. J. P., 
1878, p. 127), tragacanth does not contain arabin, but the principal constituent is a 
pectinous principle, which is apparently identical with Frémy’s pectose, and has 
the following average composition: 60 parts of pectinous principle, 8 to 10 parts of 
soluble gum, 3 of cellulose, 2 or 3 of starch, 3 of mineral constituents, and 20 of 
water. Kxamined by Dr. Kiitzing, by means of the microscope, tragacanth was 
found to consist of organized cells. (See A. J. P., xxv. 37.) In conformity with 
this statement is the remarkable fact, discovered by Hugo von Mohl, and confirmed 
by Wigand, that tragacanth is not a secretion of the plant, but the result of the 
transformation of the cells of the pith, and those of the medullary rays which 
traverse the ligneous part of the stem and older branches. (Jbid., xxxi. 243.) 

It is stated by Mr. S. H. Maltass that tragacanth is adulterated, in the Levant, 
with worthless gums brought from Armenia and Caramania, which, as they are origi- 
nally of a dark color, and destitute of the flaky form of the genuine gum, are broken 
into small fragments, and whitened by means of carbonate of lead, before being mixed 
with the tragacanth. Mr. Hanbury states, in confirmation of this, that he has 
detected lead in the smad/ tragacanth imported into London. (P. J. Tr., xv. 20.) 

Medical Properties and Uses. ‘Tragacanth is demulcent, but, on account of its 
difficult solubility, is not often given internally. The great viscidity which it im- 
parts to water renders it useful for the suspension of heavy insoluble powders; and 
it is also employed in pharmacy to impart consistence to troches, for which it answers 
better than gum arabic. 

Off. Prep. Confectio Opii, br.; Mucilago Tragacanthe; Pulvis Opii Compositus, 
“Br.; Pulvis Tragacanthe Compositus, r.; Trochisci Acidi Tannici, U. S.; Trochisci 
Ipecacuanhe, U. S.; Trochisci Potassii Chloratis, U. 8.; Trochisci Santonici, U. S.; 
Trochisci Zingiberis, U.S. 


TRITICUM. U.S. Triticum. [Couch-grass.] 
(TRIT’I-CUM.) 


“The rhizome of Triticum repens, Linné (Nat. Ord. Graminaceze), gathered in 


the spring and deprived of the rootlets.” U.S. 
Rhizoma Graminis, P.G.; Radix Graminis, Couch-grass, Quick-grass, Quitch, Dog-grass; 
Chiendent, Petit Chiendent, /r.; Queckenwurzel, Grasswurzel, G. 


Gen. Ch. Spikelets three, several flowered, single at each joint, and placed with 
the side against the rhachis. Gdwmes transverse (7.e., right and left), nearly equal 
and opposite, herbaceous, nerved. Lower palea very like the glumes, convex on 
the back, pointed or awned from the tip; the upper flattened, bristly ciliate on the 
nerves, free or adherent to the groove of the grain. Stamens three. Gray’s Manual. 

The genus Triticum is naturally divided into two groups,—one composed of an- 
nual plants, of which wheat is the type, and the other of perennials, led by the 
officinal species. 

T. repens. Li, This grass, originally a native of Europe, now abounds in meadows 
and cultivated grounds in the Northern United States, where it is often very 
troublesome as a weed. It is specifically characterized by its creeping rootstock, 


sweet crystalline substance which is incapable of the vinous fermentation. (Guérin.) Vauquelin 
was the first to call attention to this principle, upon which he conferred its present name, from 
having first observed it in the Bassora gum. Bucholz afterwards discovered the same or a closely 
analogous principle in tragacanth; and John, a principle which was supposed to be the same, in 
the gum of the cherry-tree. Hence it has sometimes been called tragacanthin and cerasin. M. 
Guérin, however, has demonstrated that the insoluble principle of the cherry gum is essentially 
different from bassorin. Berzelius considered the latter as belonging to the class of substances 
which he associated under the name of mucilage, and of which the mucilages of flaxseed and quines 
seed are examples. (See Linum.) 


PART I, Triticum.— Trochisct. 1479 


by its awns being absent or not more than half the length of the flower, and by 
its rough flat leaves. 

Properties. Couch-grass is officinally described as follows. “Very long, but, 
as met with in the shops, cut into sections about two-fifths of an inch (1 ¢.m.) long, 
and about one-twelfth of an inch (2 mm.) thick; creeping, smooth, hollow in the 
centre, straw-yellow, inodorous, and of a sweet taste.” U.S. 

Medical Properties. ‘Triticum is never exhibited for the purpose of affecting 
the general system, but for its influence upon the genito-urinary organs. It is very 
much used by some surgeons in irritable bladder, and also in cystitis. It is one of 
the least stimulant of the remedies of its class, and may be employed very freely. 
In Europe its decoction is said to be used to a considerable extent as a diluent and 
slightly nutritious drink. It may be taken ad libitum, or the fluid extract may be 
nea in doses of a fluidrachm (3°75 (C.c.) taken every 3 hours in five or six ounces 
of water. 


Of. Prep. Extractum Tritici Fluidum, J. S. 
TRITURATIONES. U.S.  Triturations. 


(TRIT-U-RA-TI-6! NES—trit-yy-ra-she-d! néz, ) 


“Tyiturations are to be prepared by the following formula: Take of the Sub- 
stance, ten parts; Sugar of Milk, in moderately fine powder, ninety parts, To make 
one hundred parts. Weigh the Substance and Sugar of Milk, separately ; then 
place the Substance, previously reduced, if necessary, to a moderately fine powder, 
into a mortar; add about an equal bulk of Sugar of Milk, mix well by means of a 
spatula and triturate them thoroughly together. Add fresh portions of the Sugar 
of Milk, from time to time, until the whole is added, and continue the trituration 
until the Substance is intimately mixed with the Sugar of Milk and finely com- 
minuted.” U.S. 

This general formula has been introduced into the Pharmacopceia in order that a 
definite and uniform method be authorized of making a class of powders which has 
come into use in various sections of our country. Whilst the necessity of giving 
recognition to the class may be questioned by many, the importance of securing 
uniformity in composition is apparent. 


TRITURATIO ELATERINI. U.S. Trituration of Elaterin. 
(TRIT-U-RA'TI-0 EL-A-TE-RI'NI. ) 

“ Hlaterin, ten parts ; Sugar of Milk, in moderately fine powder, ninety parts, 
To make one hundred parts. Mix them thoroughly by trituration.” U.S. 

This is probably the best representative of the class of triturations that could 
be selected for introduction into the national authority. Hlaterium is at the best 
a substance of variable quality, whilst the crystalline principle is a definite 
product, and accurate dosage can be secured more effectually through the use of 


this trituration than by the employment of commercial elaterium. The dose is one- 
half to five-eighths of a grain (0-03 to 0:040 Gm.). 


TROCHISCI. Troches. 
(TRQ-CHIS! CI—tro-kis’si. ) 

Tabellee; Lozenges; Tablettes, Pastilles, Fr.; Pastillen, Zeltchen, G@. 

Troches or lozenges are small, dry, solid masses, usually of a flattened shape, con- 
sisting for the most part of powders incorporated with sugar and mucilage. They 
are designed to be held in the mouth, and dissolved slowly in the saliva, and are, 
therefore, adapted for the administration of those medicines only which do not re- 
quire to be given in large quantities and are destitute of any very disagreeable flavor. 
They were formerly much more used and more skilfully prepared in Kurope than in 
this country, but at present those manufactured here are fully equal to the imported 
lozenges. ‘Tragacanth, from the greater tenacity of its mucilage, is better suited 
for their formation than gum arabic. The following directions for preparing them 
are taken from the Dictionnaire des Drogues. A mucilage of tragacanth is first 
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prepared with cold water and strained. With this the powders, including sugar, are 
thoroughly mixed by rubbing upon a marble slab, and are thus formed into a paste, 
which is spread out by means of a roller upon the surface of the marble, previously 
powdered over with a mixture of sugar and starch. The thickness of the mass is 
rendered uniform by a frame upon which the ends of the roller rest. The upper 
surface is now dusted with sugar and starch, and the mass is divided into small cakes 
by means of a punch. These cakes are placed upon paper, and, having been exposed 
to the air for twelve hours, are carried into a drying-room moderately heated. When 
perfectly dry, they are thrown upon a sieve to separate the sugar and starch, and are 
then enclosed in boxes. Lozenges may be prepared from almost any medicine which 
it is advisable to administer in this form. The following general formula may be 
found useful. Take of citric acid, in powder, a drachm; powdered sugar eight 
ounces; oil of lemon twelve minims; mucilage of tragacanth a sufficient quantity. 
Form them in the manner above directed into troches of twelve grains each. Lozenges 
are sometimes made by saturating blank lozenges with aromatic spirits. Currant paste 
or jelly has come into use of late years largely as a basis for troches.* Lozenges of 


* Currant Paste Lozenges. These lozenges have been largely employed. They were introduced 
by Dr. Morell Mackenzie, Senior Physician to the London Hospital for Diseases of the Throat, and 
differ from ordinary lozenges in the use as a basis of currant paste (or jelly), of which they contain 
from 7() to 80 per cent.; this may usually be obtained from wholesale confectioners or grocers. 

Trochiset Acidi Benzoici. Benzoic Acid, in powder, 175 grains; Tragacanth, in powder, 70 
grains; Refined Sugar, in powder, 280 grains; Red Currant Paste, as much as is sufficient. Mix 
the dry ingredients, then add the Red Currant Paste until the whole mass weighs 1 pound; divide 
into 350 lozenges of 20 grains each, and dry them in a hot-air chamber at a moderate heat. Hach 
lozenge contains about one-half grain of Benzoic Acid, and is marked B. A. Dose, one lozenge 
every four hours. If used as a “ voice lozenge,” one should be taken a quarter of an hour before 
using the voice. 

Trochisci Acidi Carbolici. Pure Carbolic Acid, 350 grains; Gum Acacia, in powder, 220 grains; 
Refined Sugar, in powder, 5468 grains (12 ounces); Mucilage of Gum Acacia, 1 ounce; Distilled 
Water, as much as is sufficient. Mix the Carbolic Acid with the powders, add the Mucilage and 
Water to form a mass weighing 1 pound, and divide into 350 lozenges and dry them in a hot-air 
chamber at a moderate heat. Each lozenge contains about one grain of Carbolic Acid, and is 
marked C. A. Dose, one lozenge four or five times daily. Use, antiseptic and stimulant. 

Trochisct Acidi Tannicit. Tannic Acid, in powder, 525 grains; Tragacanth, in powder, 70 
grains; Refined Sugar, in powder, 280 grains; Black Currant Paste, as much asis sufficient. Pre- 
pare and divide into 350 lozenges. (See T'rochisci Acidi Benzoici.) Hach lozenge contains 14 grains 
of Tannic Acid, and is marked T. Dose, one lozenge every three or four hours, 

Trochisci Aconiti. Tincture of Aconite (B. P.), 175 minims; Tragacanth,in powder, 70 grains; 
Refined Sugar, in powder, 280 grains; Black Currant Paste, as much as is sufficient. Prepare and 
divide into 350 lozenges. (See Trochisci Acidi Benzoici.) Hach lozenge contains the equivalent of 
half a minim of Tincture of Aconite, B. P. (or quarter of a minim, U.S. P.), and is marked A. C. 
Dose, one lozenge every half-hour or hour. Use, in tonsillitis and febrile affections of the throat. 

Trochisct Ammonit Chloridi. Chloride of Ammonium, in powder, 700 grains; Tragacanth, in 
powder, 140 grains; Refined Sugar, in powder, 280 grains; Black Currant Paste, as much as is 
sufficient. Prepare and divide into 350 lozenges. (See T’rochisci Acidi Benzoici.) Hach lozenge con- 
tains about 2 grains of Chloride of Ammonium, and is marked M. A. Dose, one lozenge every 
three hours. 

Trochisci Althee. Powdered decorticated Marsh-Mallow Root, 400 grains; Refined Sugar, in 
powder, # pound; Gum Acacia, in powder, } pound; Orange Flower Water and White of Egg, as 
much as is sufficient to make into 350 soft lozenges. Macerate the Marsh-Mallow Root in a suffi- 
cient quantity of Orange Flower Water for 12 hours, strain, then add the Gum Acacia and Sugar; 
dissolve and evaporate to the consistence of honey with constant stirring; add gradually the White 
of Egg beaten up with more Orange Flower Water. LEvaporate with stirring till the paste will not 
adhere to the hand; then divide into lozenges. Dose, one lozenge every half-hour or hour. — Use, 
emollient. Valuable after excision of tonsils or uvula. 

Trochisct Boracis. Borax, in powder, 1050 grains; Tragacanth, in powder, 140 grains; Refined 
Sugar, in powder, 280 grains; Black Currant Paste, as much as is sufficient. Prepare and divide 
into 350 lozenges. (See Z'rochisct Acidi Benzoict.) Each lozenge contains 3 grains of Borax, and is 
marked B. 0. Dose, one lozenge every three or four hours. 

Trochisci Catechu. Pale Catechu, 700 grains ; Tragacanth, in powder, 70 grains; Refined Sugar, 
in powder, 280 grains; Black Currant Paste, as much as is sufficient. Prepare and divide into 350 
lozenges. (See T'rochisci Acidi Benzoici.) Each lozenge contains 2 grains of Catechu, and is marked 
C. T. Dose, one lozenge every three hours. Use, astringent, but less powerful than the Tannin. 

Trochisct Cubebe. Cubebs, in powder, 200 grains; Extract of Liquorice, 1225 grains; Traga- 
canth, in powder, 70 grains; Refined Sugar, 200 grains; Black Currant Paste, as much as is suffi- 
cient. Prepare and divide into 350 lozenges. (See Trochisct Acidi Benzoici.) Each lozenge contains 
about one-half grain of Cubebs, and is marked C. B. Dose, one lozenge every three or four hours. 
Use, very serviceable in diminishing excessive secretion of mucus from pharynx, larynx, or trachea. 
These lozenges closely resemble the Brown’s Bronchial Troches, but Black Currant Paste is em- 
ployed, and less gum and sugar. 
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a cylindrical shape are largely used, having a basis of liquorice, gum, and sugar, 
and the manufacture of these is now an important industry. Franklin C. Hill de- 
vised an improved machine for making Liquorice and Wistar’s lozenges. (See A. 
J. P.,1874, p. 401.) For Slocum’s and Harrison’s improved forms of lozenge boards, 
rollers, ete., see A. J. P., 1879, p. 589 ; 1880, p. 255. Mr. A. D. Marcy has figured 
an instrument for shaping troches in WV. #v., Feb. 1882. 

The troches, formerly officinal, which are omitted in the present Pharmacopeeias, 
are those of Turtarie Acid, Gum Arabic, Lactucarium, and Liquorice, all of the 
late Ed. Pharmacopeeia, and Trochisci Santonini of the U.S. Pharmacopeia. The 
following have been added to the list in the U.S. Pharmacopeeia, those of Chloride 
of Ammonium, Catechu, Krameria, and Santoninate of Soda. 


TROCHISCI ACIDI TANNICI. U.S., Br. Troches of Tannic Acid. 


Tannin Lozenges. 
(TRO-GHIS'CL AG'I-DI TAN'NI-CI.) 

Pastilles de Tannin, /’r.; Tanninpastillen, G. 

“Tannic Acid, one hundred grains (6°50 Gm.); Sugar, in fine powder, one thou- 
sand grains (65:00 Gm.); Tragacanth, in fine powder, twenty-five grains (1°60 
Gm.) ; Orange Flower Water, a sufficient quantity, 'To make one hundred troches. 
Rub the powders together until they are thoroughly mixed; then, with Orange 
Flower Water, form a mass, to be divided into one hundred troches.” U.S. 


Trochisci Guaiaci. Guaiacum Resin, in powder, 700 grains; Tragacanth, in powder, 70 grains; 
Refined Sugar, in powder, 280 grains; Black Currant Paste, as much as is sufficient. Prepare and 
divide into 350 lozenges. (See Trochisci Acidi Benzoici.) Each lozenge contains 2 grains of Guai- 
acum, and is marked G. Dose, one lozenge every two hours in acute inflammation; three times a 
day in chronic affections. Use, a specific for arresting crescent inflammation of the tonsils, and 
useful both in acute and subacute inflammation of the pharynx, and in acute follicular disease of 
the tonsils, etc. 

Trochisci Kino. Kino, in powder, 700 grains ; Tragacanth, in powder, 70 grains; Refined Sugar, 
in powder, 280 grains; Black'Currant Paste, as much as is sufficient. Prepare and divide into 350 
lozenges. (See Vrochisci Acidi Benzoici.) Each lozenge contains 2 grains of Kino, and is marked 
K. Dose, one lozenge every three or four hours. Use, astringent; rather less powerful than 
Rhatany. 

Trochisci Krameriz, Extract of Rhatany, in powder, 1050 grains; Tragacanth, in powder, 70 
grains; Refined Sugar, in powder, 280 grains; Red Currant Paste, as much as is sufficient. Mix 
and divide into 350 lozenges. (See Trochisci Acidi Benzoici.) Each lozenge contains 8 grains of Ex- 
tract of Rhatany, and is marked R. Dose, one lozenge every three or four hours. Use, a very 
useful astringent. Rhatany does not disagree with the stomach, as is often the case with Tannic 
Acid, nor does it cause constipation to the same extent as Kino and Catechu. 

Trochisei Lactuce, Extract of Lettuce 350 grains ; Tragacanth, in powder, 100 grains; Refined 
Sugar, in powder, 280 grains; Black Currant Paste, as much as is sufficient. Prepare and divide 
into 350 lozenges. (See 7rochiset Acidi Benzoici.) Each lozenge contains 1 grain of Extract of Let- 
tuce, and is marked L. Dose, one lozenge every hour or two. Use, soothing and mildly sedative. 

Trochisci Potasse Chloratis. Chlorate of Potash, in powder, 1050 grains; Tragacanth, in pow- 
der, 140 grains; Refined Sugar, in powder, 280 grains; Black Currant Paste, sufficient. Prepare 
and divide into 350 lozenges. (See 7'rochisci Acidi Benzoici.) Each lozenge contains 3 grains of 
Chlorate of Potash, and is marked P. Dose, one lozenge every three or four hours. Use, stimu- 
Jant and antiseptic. Useful in thrush and aphthous ulceration. 

Trochisci Potasse Citratis. Citrate of Potash, in powder, 1050 grains; Tragacanth, in powder, 
140 grains; Refined Sugar, in powder, 280 grains; Red Currant Paste, as much as is sufficient, 
Prepare and divide into 350 lozenges. (See 7rochisci Acidi Benzoici.) Hach lozenge contains 3 
grains of Citrate of Potash, and is marked C. P. Dose, one lozenge every three or four hours. Use, 
topical sialogogue. 

Trochisci Potasse Tartratis Acide. Acid Tartrate of Potash, 1050 grains; Tragacanth, in pow- 
der, 140 grains; Refined Sugar, in powder, 280 grains; Red Currant Paste, as much as is sufficient. 
Prepare and divide into 350 lozenges. (See Trochiset Acidi Benzoici.) Hach lozenge contains 3 
grains of Acid Tartrate of Potash, and is marked T. P. Dose, one lozenge every two or three 
hours. Use, topical sialogogue. 

Trochisci Pyrethri. \ Pellitory Root, in powder, 350 grains; Tragacanth, in powder, 70 grains; 
Refined Sugar, in powder, 280 grains; Black Currant Paste, as much as is sufficient. Prepare and 
divide into 350 lozenges. (See 7rochisci Acidi Benzoici.) Each lozenge contains | grain of Pellitory, 
and is marked P. Y. Dose, one lozenge every two or three hours. Use, a very valuable sialo- 

ogue. 
& "Trochisci Sedativi. Extract of Opium. in powder, 35 grains; Tragacanth, in powder, 100 grains; 
Refined Sugar, in powder, 280 grains; Black Currant Paste, as much as is sufficient. Prepare and 
divide into 350 lozenges. (See Trochisci Acidi Benzoici.) Each lozenge contains one-tenth grain of 
Extract of Opium, and is marked S. Dose, one lozenge every three or four hours. Use, sedative, 
for irritative coughs and painful conditions of the pharynx. (From the Pharmacopeeia of the Hos- 
pital for the Diseases of the Throat, 4th ed., 1881.) 
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“Take of Tannic Acid three hundred and sixty grains ; Tincture of Tolu half a 
fluidounce; Refined Sugar, in powder, twenty-five ounces [avoirdupois] ; Gum Acacia, 
in powder, one ounce [avoird.] ; Mucilage of Gum Acacia two flutdounces ; Distilled 
Water one fluidounce. Dissolve the Tannic Acid in the Water, add first the Tine- 
ture of Tolu, previously mixed with the mucilage, then the Gum and the Sugar, also 
previously well mixed. Form the whole into a proper mass; divide it into 720 
lozenges, and dry these in a hot-air chamber with a moderate heat. Hach lozenge 
contains half a grain of Tannic Acid.” Br. 

These are useful in relaxation of the uvula, and chronic inflammation of the 
fauces, being held in the mouth and allowed slowly to dissolve. Hach U.S. troche 
contains one grain (0-065 Gm.) of the acid. 


TROCHISCI AMMONII CHLORIDI. U.S. Troches of Chloride of 
Ammonium. 
(TRO-GHIS’/C1 AM-MO/NI-I @HLO/RI-D1,) 

Pastilles de Chlorure d’Ammonium, /’.; Chlorammoniumpastillen, G, 

‘Chloride of Ammonium, in fine powder, two hundred grains (13:00 Gm.) ; 
Sugar, in fine powder, one thousand grains (65:00 Gm.) ; Tragacanth, in fine powder, 
twenty-five grains (1°60 Gm.) ; Syrup of Tolu, a sufficient quantity, To make one 
hundred troches. Rub the powders together until they are thoroughly mixed; then, 
with Syrup of Tolu, form a mass, to be divided into one hundred troches.” U.S. 

These troches are largely used in congested conditions of the pharynx and larynx. 


TROCHISCI BISMUTHI. Br. Bismuth Lozenges. Troches of 
Bismuth. 
(TRO-GHIS'CI BIS-MU’THI.) 

Pastilles de Sous-nitrate de Bismuth, Fr.; Wismuthpastillen, G. 

“Take of Subnitrate of Bismuth fourteen hundred and forty grains ; Carbonate of 
Magnesia four ounces [avoirdupois]; Precipitated Carbonate of Lime sia ounces 
[avoird.]; Refined Sugar twenty-nine ounces [avoird.]; Gum Acacia, in powder, one 
ounce [avoird.]; Mucilage of Gum Acacia two fluidounces ; Rose Water a sufficiency. 
Mix the dry ingredients, then add the Mucilage, and form the whole into a proper 
mass with Rose Water. Divide the mass into 720 lozenges, and dry these in a hot- 
air chamber with a moderate heat. Hach lozenge contains two grains of Subnitrate 
of Bismuth.” Br. 

These may be used to obtain the effects of subnitrate of bismuth on the stomach, as 
well as of the carbonates of magnesium and of calcium as an antacid; two or more 
being administered for a dose. They may also be found useful in chronic inflamma- 
tion of the throat and cesophagus, by giving the mucous membrane a coating as the 
insoluble ingredients pass. 


TROCHISCI CATECHU. U.S., Br. Troches of Catechu. Catechu 

| Lozenges. 
(TRO-CHIS'CI CAT’ E-CHU,) 

Tabella cum Catechu, F.P.; Pastilles de Cachou, Fr.; Katechupastillen, G. 

‘‘ Catechu, in fine powder, one hundred grains (6:50 Gm.) ; Sugar, in fine powder, 
one thousand grains (65:00 Gm.); Tragacanth, in fine powder, twenty-jive grains 
(1°60 Gm.); Orange Flower Water, a sufficient quantity, To make one hundred 
troches. Rub the powders together until they are thoroughly mixed; then, with 
Orange Flower Water, form a mass, to be divided into one hundred troches.” U.S, 

“Take of Pale Catechu [Gambir], in powder, seven hundred and twenty grains ; 
Refined Sugar, in powder, twenty-five ounces [avoirdupois]; Gum Acacia, in powder, 
one. ounce [avoird.]; Mucilage of Gum Acacia two fluidounces ; Distilled Water a 
sufficiency. Mix the Catechu, Sugar, and Gum, and add the Mucilage and Water 
to form a proper mass. Divide into 720 lozenges, and dry these in a hot-air chamber 
with a moderate heat.” Br. 

These, like the troches of tannic acid, are useful in prolapsus of the uvula, and 
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other forms of relaxation of the fauces; and may also be used, in the number of three 
or more at a dose, to obtain the effects of catechu on the primee viee and on the 
system. Hach troche contains one grain (0-065 Gm.) of catechu. 


TROCHISCI CRETA. U.S. Troches of Chalk. 
(TRQ-CHIS'CI CRE'/TH,) 

Pastilles de Craie préparée, Fr.; Kreidepastillen, G. 

“‘ Prepared Chalk, four hundred grains (26:00 Gm.) ; Acacia, in fine powder, one 
hundred grains (650 Gm.); Nutmeg, in fine powder, fifteen grains (1:00 Gm.); 
Sugar, in fine powder, siz hundred grains (39:00 Gm.), To make one hundred 
troches. Rub them together until they are thoroughly mixed; then, with water, 
form a mass, to be divided into one hundred troches.” U.S. 


These contain each four grains (0:26 Gm.) of chalk, and are used as a gentle, 
astringent antacid in diarrhea. 


TROCHISCI CUBEBZ., U.S.  Troches of Cubeb. 
(TRO-CHIS'CI CU-BE/BH,) 

Pastilles de Cubébe, Fr.; Kubebenpastillen, G. 

“Oleoresin of Cubeb, ji/ty grains (3°25 Gm.); Oil of Sassafras, fifteen grains 
(1:00 Gm.) ; Extract of Glycyrrhiza, in fine powder, four hundred grains (26-00 
Gin.); Acacia, in fine powder, two hundred grains (13:00 Gm.) ; Syrup of Tolu, a 
sufficient quantity, To make one hundred troches. Rub the powders together until 
they are thoroughly mixed ; then add the Oleoresin and Oil, and incorporate them 
with the mixture. Lastly, with Syrup of Tolu, form a mass, to be divided into one 
hundred troches.”’ U.S. 

Each lozenge contains half a grain (0:06 C.c.) of the oleoresin of cubeb, being 
about half the strength of the troche of 1870. The preparation is intended chiefly for 
effect upon the fauces and other parts of the upper alimentary passages, and may be 
used advantageously in some cases of chronic cough, and in ulceration or chronic 
inflammation of the fauces. 


TROCHISCI FERRI. U.S. Troches of Iron. 
(TRQ-CHIS'CI FHR’RI,) 

Pastilles d’Oxide de Fer, Fr.; EHisenoxydpastillen, G. 
‘“‘ Hydrated Oxide of Iron, dried at a temperature not exceeding 80° C. (176° F.), 
five hundred grains (32°50 Gm.) ; Vanilla, cut into slices, ten grains (0°65 Gm.) ; 
Sugar, in fine powder, fifteen hundred grains (97:50 Gm.) ; Mucilage of Tragacanth, 
a sufficient quantity, 'To make one hundred troches. Rub the Vanilla, first, with a 
portion of the Sugar to a uniform powder, and afterward, with the Oxide of Iron and 
the remainder of the Sugar, until they are thoroughly mixed. Then, with Mucilage 
of Tragacanth, form a mass, to be divided into one hundred troches.” U.S. 

Each lozenge contains five grains (0°33 Gm.) of hydrated oxide of iron, and 
from one to six may be given, according to the effects desired. (See Ferri Oxidum 
Hydratum.) | 


TROCHISCI FERRI REDACTI. Br. Reduced Iron Lozenges. 
(TROQ-CHIS'CI FER/RI RE-DAC'TI.) 

Pastilles de Fer, Tablettes chalybées, Fr.; Eisenpastillen, G. 

“lake of Reduced Iron seven hundred and twenty grains; Refined Sugar, in 
powder, twenty-five ounces [avoirdupois]; Gum Acacia, in powder, one ounce [avoird.]; 
Mucilage of Gum Acacia two fluidounces ; Distilled Water one fluidounce, or a suffi- 
ciency. Mix the Iron, Sugar, and Gum, and add the Mucilage and Water to form 
a proper mass. Divide into 720 lozenges, and dry these in a hot-air chamber with 
a moderate heat. Hach lozenge contains one grain of reduced iron.” Sr. 

From one to five of the lozenges may be taken for a dose. 
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TROCHISCI GLYCYRRHIZH ET OPII. U.S. Troches of Glycyr- 


rhiza and Opium. 
(TRO-CHIS'CL GLYC-YR-RHI/ZH ET O/PI-1.) 

Trochisci Opii, Pr.; Opium Lozenges; Pastilles d’Opium, Pastilles de Réglisse opiacées, F7.; 
Opiumpastillen, G. 

“ Kixtract of Glycyrrhiza, in fine powder, two hundred grains (13:00 Gm.) ; Ex- 
tract of Opium, in fine powder, five grains (0°32 Gm.); Acacia, in fine powder, 
two hundred grains (13:00 Gm.); Sugar, in fine powder, three hundred grains 
(19:50 Gm.) ; Oil of Anise, three grains (0:20 Gm.), To make one hundred troches. 
Rub the powders together until they are thoroughly mixed; then add the Oil of 
Anise, and incorporate it with the mixture. Lastly, with water, form a mass, to be 
divided into one hundred troches.” U.S. 

“Take of Extract of Opium seventy-two grains ; Tincture of Tolu half a flud- 
ounce ; Refined Sugar, in powder, stxteen ounces [avoirdupois]; Gum Acacia, in 
powder, two ounces [avoird.]; Extract of Liquorice six ounces [avoird.]; Distilled 
Water, a sufficiency. Add the Extract of Opium, first softened by means of a little 
Water, and the Tincture of Tolu, to the Extract of Liquorice heated in a water-bath. 
When the mixture is reduced to a proper consistence, remove it to a slab, add the 
Sugar and Gum previously rubbed together, and mix thoroughly. Divide the mass 
into 720 lozenges, and dry these in a hot-air chamber with a moderate heat. Hach 
lozenge contains one-tenth of a grain of HExtract of Opium.” br. 

A preparation equivalent to the above is much used in Philadelphia and elsewhere 
under the name of Wistar’s cough lozenges. Sometimes sulphate of morphine is sub- 
stituted in equivalent proportion for the opium, and occasionally a little tartar emetic 
is added; but these modifications of the officinal formula are not admissible with- 
out a change of title. Each U.S. troche contains one-twentieth grain of the extract, 
the English each one-tenth of a grain. 

These troches are demulcent and anodyne, and useful in allaying cough, when the 
case admits of the employment of opium, of which each of them, prepared according 
to the U.S. formula, contains about one-tenth of a grain (0:006 Gm.). 


TROCHISCI IPECACUANH. U.S., Br. Troches of Ipecac. 


Ipecacuanha Lozenges. 
(TRO-GHIs'CI IP-E-CAC-U-AN/H&,) 

Pastilles d’Ipécacuanha, F’r.; Brechwurzelpastillen, G@. 

“Tpecac, in fine powder, twenty-five grains (1:60 Gm.); Tragacanth, in fine 
powder, twenty-five grains (1:60 Gm.); Sugar, in fine powder, one thousand grains 
(65:00 Gm.) ; Syrup of Orange, a sufficient quantity, To make one hundred troches. 
Rub the powders together until they are thoroughly mixed; then, with Syrup of 
Orange, form a mass, to be divided into one hundred troches.” U.S. 

“Take of Ipecacuanha, in powder, one hundred and eighty grains; Refined Sugar, 
in powder, twenty-five ounces [avoirdupois]; Gum Acacia, in powder, one ounce 
[avoird.]; Mucilageof Gum Acacia two fluidounces ; Distilled Water one fluidounce, 
or a sufficiency. Mix the powders and add the Mucilage and Water to form a proper 
mass. Divide into 720 lozenges, and dry these in a hot-air chamber with a moderate 
heat. Hach powder contains one-fourth of a grain of ipecacuanha.” Br. 

These are useful expectorant lozenges in catarrhal complaints. Each of the U.S. 
lozenges contains about one-quarter of a grain (0-016 Gm.) of ipecac. 


TROCHISCI KRAMERLZ. U.S. Troches of Krameria. 
(TROQ-GHIS/CI KRA-ME/RI-Z.) 

Pastilles de Ratanhia, F’r.; Ratanhapastillen, @. 

“ Extract of Krameria, one hundred grains (6:50 Gm.) ; Sugar, in fine powder, 
one thousand grains (65:00 Gm.); Tragacanth, in fine powder, twenty-five grains 
(1:60 Gm.) ; Orange Flower Water, a sufficient quantity, To make one hundred 
troches. Rub the powders together until they are thoroughly mixed; then, with 
Orange Flower Water, form a mass, to be divided into one hundred troches.” U.S. 
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These troches were made officinal in the U. S. P. 1880; they have been recom- 
mended by Dr. Morell Mackenzie (see page 1481) as useful astringent lozenges, and 
as not so likely to disagree with the stomach as those made from tannic acid. 


TROCHISCI MAGNESLA. U.S. Troches of Magnesia. 
(TRO-GHIS'CI MAG-NE'SI-@.) 

Trochisci Magnesie Ustx, P.G.; Pastilles absorbantes, Pastilles de Magnésie, Fr.; Magnesia- 
pastillen, G. 

“Magnesia, three hundred grains (19°50 Gm.); Nutmeg, in fine powder, fifteen 
grains (1:00 Gm.) ; Sugar, in fine powder, nine hundred grains (58°50 Gm.) ; Mu- 
cilage of Tragacanth, a sufficient quantity, To make one hundred troches. Rub the 
Magnesia and the powder together until they are thoroughly mixed ; then, with 
Mucilage of Tragacanth, form a mass, to be divided into one hundred troches.” U.S. 

These each contain three grains (0:20 Gm.) of magnesia, and are useful in acidity 
of the stomach, especially when attended with constipation. 


TROCHISCI MENTHA PIPERITZ. U.S. Troches of Pepper- 
mint. 
(TRQ-CHIS/CI MEN'THA PI-PE-RI/TH,) 

Pastilles de Menthe anglaises, F’r.; Pfefferminzpastillen, G. 

“Oil of Peppermint, fifteen grains (1:00 Gm.); Sugar, in fine powder, twelve 
hundred grains (78:00 Gm.); Mucilage of Tragacanth, a sufficient quantity, To 
make one hundred troches. Rub the Oil of Peppermint and the Sugar together 
until they are thoroughly mixed; then, with Mucilage of Tragacanth, form a mass, 
to be divided into one hundred troches.” U.S. 

Useful in slight gastric or intestinal pains, nausea, and flatulence, but employed 
more for their agreeable flavor than for their medicinal effects. 


TROCHISCI MORPHLZE. Br. Morphia Lozenges. 
(TRO-CHIS'CI MOR!PHI-2Z.) 

Pastilles de Morphine, Fr.; Morphinepastillen, G. 

“Take of Hydrochlorate of Morphia twenty grains ; Tincture of Tolu halfa fluid- 
ounce ; Refined Sugar, in powder, twenty-four ounces [avoirdupois]; Gum Acacia, in 
powder, one ounce [avoird.]; Mucilage of Gum Acacia a sufficiency; Distilled 
Water halfa fluidounce. Dissolve the Hydrochlorate of Morphia in the Water ; 
add this solution to the Tincture of Tolu, previously mixed with two fluidounces of 
the Mucilage; then add the Gum and Sugar, previously mixed, and more Mucilage 
if necessary to form a proper mass. Divide into 720 lozenges, and dry these in a 
hot-air chamber with a moderate heat.” Br. 

Useful for alleviating cough, and for other purposes which are answered by minute 
doses of morphine, of the hydrochlorate of which each lozenge contains about one- 
thirty-sixth of a grain (0:0018 Gm.). 


TROCHISCI MORPHINZE ET IPECACUANH. U.S, Br. Tro- 
ches of Morphine and Ipecac. Morphia and Ipecacuanha Lozenges. 


(TRO-CHIS'/CI MOR-PHIYNE ET Lp-E-CAC-U-AN/HZ,) 

Pastilles de Morphine et d’Ipécacuanha, /’r.; Morphinpastillen mit Brechwurzel, G. 

“Sulphate of Morphine, jive grains (0:32 Gm.); Ipecac, in fine powder, sixteen 
grains (1:00 Gm.) ; Sugar, in fine powder, two thousand grains (130-00 Gm.) ; Oil of 
Gaultheria, two grains (0:13 Gm.); Mucilage of Tragacanth, a sufficient quantity, 
To make two hundred troches. Rub the powders together until they are thoroughly 
mixed ; then add the Oil of Gaultheria, and incorporate it with the mixture. Lastly, 
with Mucilage of Tragacanth, form a mass, to be divided into two hundred troches.” 
U.S. 

“ Take of Hydrochlorate of Morphia twenty grains ; Ipecacuanha, in fine powder, 
sixty grains; Tincture of Tolu half a fluidounce ; Refined Sugar, in powder, twenty- 
four ounces [avoirdupois] ; Gum Acacia, in powder, one ounce [avoird.]; Mucilage 
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of Gum Acacia a sufficiency ; Distilled Water half a fluidounce. Dissolve the Hydro- 
chlorate of Morphia in the Water; add this solution to the Tincture of Tolu, previously 
mixed with two fluidounces of the Mucilage; then add the Ipecacuanha, Gum, and 
Sugar, previously mixed, and more Mucilage if necessary to form a proper mass. Divide 
into 720 lozenges, and dry these in a hot-air chamber with a moderate heat.” Br. 

Expectorant and anodyne, useful especially in allaying cough. The U.S. and the 
Br. lozenges contain each respectively one-fortieth (0-0018 Gm.) and one-thirty- 
sixth of a grain (0:0019 Gm.) of morphine salt, and one-twelfth of a grain (0-005 
Gm.) of ipecacuanha. From one to six may be given for a dose. 


TROCHISCI POTASSII CHLORATIS. U.S. Troches of Chlorate 
of Potassium. 
(TRO-GHIS'CI PQ-TAS'SI-I CHLQ-RA!TIS.) 

Trochisci Potassx Chloratis, Br.; Chlorate of Potash Lozenges; Pastilles de Chlorate de Po- 
tasse, /’r.; Pastillen yon Chlorsaurem Kali, @. 

“ QOhlorate of Potassium, in fine powder, five hundred grains (32°50 Gm.) ; Sugar, 
in fine powder, nineteen hundred grains (12400 Gm.) ; Tragacanth, in fine powder, 
one hundred grains (6°50 Gm.) ; Spirit of Lemon, ten grains (0:65 Gm.), To make 
one hundred troches. Mix the Sugar with the Tragacanth and the Spirit of Lemon 
by trituration, in a mortar; then transfer the mixture to a sheet of paper, and, by 
means of a bone spatula, mix with it the Chlorate of Potassium, being careful to 
avoid trituration and pressure, to prevent the mixture from igniting or exploding. 
Lastly, with water, form a mass, to be divided into one hundred troches.” U.S. 

“ Take of Chlorate of Potash thirty-sia hundred grains ; Refined Sugar, in powder, 
twenty-five ounces [avoirdupois]; Gum Acacia, in powder, one ounce [avoird.]; Mu- 
cilage of Gum Acacia two fluidounces ; Distilled Water, one fluidounce, or a@ sufft- 
ciency. Mix the powders and add the Mucilage and Water to form a proper mass. 
Divide into 720 lozenges, and dry these in a hot-air chamber with a moderate heat. 
Each lozenge contains five grains of Chlorate of Potash.” Br. 

These lozenges are very largely employed, and are locally useful in cases of sore 
throat. If dissolved slowly in the mouth they may be used almost continuously. 


TROCHISCI SODII BICARBONATIS. U.S. Troches of Bicarbo- 
nate of Sodium. 
(TRO-GHIS'CI SO’/DI-I BI-CAR-BOQ-NA/TIS. ) 
Trochisci Sode Bicarbonatis, Br.; Bicarbonate of Sodium Lozenges; Trochisci Natri Bicarbo- 
nici, /.G.; Pastilles de Bicarbonate de Soude, P.de Vichy, P. digestives, Fr.; Natronpastillen, G, 


‘“ Bicarbonate of Sodium, three hundred grains (19:50 Gm.); Sugar, in fine 
powder, nine hundred grains (58°50 Gm.) ; Nutmeg, in fine powder, fifteen grains 
(1:00 Gm.); Mucilage of Tragacanth, a sufficient quantity, To make one hundred 
troches. Rub the Bicarbonate of Sodium with the powders until they are thor- 
oughly mixed; then, with Mucilage of Tragacanth, form a mass, to be divided into 
one hundred troches.” U.S. 

“Take of Bicarbonate of Soda, in powder, thirty-six hundred grains; Refined 
Sugar, in powder, twenty-five ounces [avoirdupois}; Gum Acacia, in powder, one 
ounce [avoird.]; Mucilage of Gum Acacia two fluidounces; Distilled Water one 
Jluidounce. Mix the powders, and add the Mucilage and Water, to form a proper 
mass. Divide into 720 lozenges, and dry these in a hot-air chamber with a moder- 
ate heat. Hach lozenge contains five grains of Bicarbonate of Soda.” Br. 

The U.S. troche contains three grains (0°20 Gm.) of the alkaline salt. Antacid 
and antilithic, useful in heartburn and uric acid gravel. From one to six may be 
given for a dose. 


TROCHISCI SODIIT SANTONINATIS. U.S. Troches of Santoninate 
of Sodium. 
(TRO-CHIS'CI SO'DI-I SAN-TO-NI-NA’TIS.) 
_ “Santoninate of Sodium, in fine powder, one hundred grains (6:50 Gm.) ; Sugar, 
in fine powder, two thousand grains (130-00 Gm.) ; Tragacanth, in fine powder, fifty 
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grains (3:25 Gm.); Orange Flower Water, a sufficient quantity, To make one hun- 
dred troches. Rub the powders together until they are thoroughly mixed; then, 
with Orange Flower Water, form a mass, to be divided into one hundred troches. 
Troches of Santoninate of Sodium should be kept in dark amber-colored vials.’”’ U.S. 

These troches have been introduced into the U.S. P. 1880 to take the place of 
the former troches of santonin. The santoninate of sodium is more soluble than 
santonin, and each lozenge contains one grain. For reasons given under Santoninum 
(see page 1272), we are of the opinion that the troches of santonin, U.S. P. 
1870, are greatly preferable.* If the physician direct troches of santoninate of 
sodium, he of course assumes all the responsibility, and the officinal lozenge should 


be supplied ; but on no account should the apothecary supply these troches when 
santonin lozenges are called for. 


TROCHISCI ZINGIBERIS. U.S. Troches of Ginger. 
(TRQ-OHIS'CI ZIN-GIB’E-RIS, ) 

Pastilles de Gingembre, /’r.; Ingwerpastillen, @. 

“Tincture of Ginger, two hundred grains (13:00 Gm.); Tragacanth, in fine 
powder, fifty grains (3°25 Gm.) ; Sugar, in fine powder, two thousand grains (130-00 
Gm.); Syrup of Ginger, a sufficient quantity, To make one hundred troches. Mix 
the Tincture of Ginger with the Sugar, and, having exposed the mixture to the air 
until dry, reduce it to a fine powder; to this add the Tragacanth, and mix thor- 
oughly. Lastly, with Syrup of Ginger, form a mass, to be divided into one hundred 
troches.” U.S. 

Kach lozenge contains two minims (0:12 C.c.) of the tincture, and they may be 
taken as required, being especially calculated to relieve gastric pains from flatulence. 


ULMUS. U.S. Elm. [Slippery Elm.] 
(UL/MUS.) 

“The inner bark of Ulmus fulva. Michaux. (Nat. Ord. Urticaceze, Ulmezx.)”’ 
U.S. 

Ulmi Cortex, Br.; Ecorce d’Orme, Fr.; Ulmenrinde, Riisterrinde, G. 

Ulmus fulva. Michaux, Flor. Americ. 1. 172.—Ulmus rubra. F. Andrew Mi- 
chaux, V. Am. Sylv. iii. 89; B. & 7.233. The slippery elm, called also red elm, is a 
lofty tree, rising fifty or sixty feet in height, with a stem fifteen or twenty inches in 
diameter. The bark of the trunk is brown, that of the branches rough and whitish. 
The leaves are oblong ovate, acuminate, nearly equal at the base, unequally serrate, 
pubescent, and very rough on both sides, four or five inches in length by two or three 
in breadth, and supported on short footstalks. The buds, a fortnight before their 
development, are covered with a dense russet down. ‘The flowers, which appear be- 
fore the leaves, are sessile, and in clusters at the extremity of the young shoots. The 
bunches of flowers are surrounded by scales, which are downy like the buds. The 
calyx also is downy. There is no corolla. The stamens are five, short, and of a 
pale rose color. The fruit is a membranaceous capsule or samara, enclosing in the 
middle one round seed, destitute of fringe. 

This species of elm is indigenous, growing in all parts of the United States north 
of the Carolinas, but most abundantly west of the Alleghany Mountains. It flourishes 
in open, elevated situations, and requires a firm, dry soil. From the white elm (U. 
Americana) it is distinguished by its rough branches, its larger, thicker, and rougher 
leaves, its downy buds, and the character of its flowers and seeds. Its period of 
flowering isin April. The inner bark is the part used, and is brought to the shops 


* Trochisci Santonini. U.8. Troches of Santonin ; Pastilles de Santonine, Fr.; Santoninpastillen, 
G. “Take of Santonin, in fine powder, half a troyounce ; Sugar, in fine powder, eighteen troy- 
ounces ; Tragacanth, in fine powder, half a troyounce ; Orange Flower Water, a sufficient quantity. 
Rub the powders together until they are thoroughly mixed; then with Orange Flower Water form 
a mass, to be divided into four hundred and eighty troches.* U.S. Each of these troches contains 
half a grain (0°03 Gm.) of santonin, They afford an excellent means of administration. 

t Fremontia Californica, Torr., or California Slippery Elm, is not botanically allied to the U/mus 
jfnlva ; its bark is said, however, to have the same properties as slippery elm, and to be used for a 
similar purpose. 
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separated from the epidermis. Large quantities are collected in the Lower Penin- 
sula of Michigan. 

It is in long, nearly flat pieces, from one to two lines thick, of a fibrous texture, a 
tawny color which is reddish on the inner surface, a peculiar sweetish, not unpleasant 
odor, and a highly mucilaginous taste when chewed. “The inner surface finely 
ridged; fracture fibrous and mealy; the transverse section delicately checkered.” U.S. 
By grinding, it is reduced to a light, grayish fawn-colored powder. It abounds in 
mucilaginous matter, which it readily imparts to water. The mucilage is precipitated 
by solutions of acetate and subacetate of lead, but not by alcohol. 

Much of the bark brought into the market is of inferior quality, imparting com- 
paratively little mucilage to water. It has the characteristic odor of the genuine 
bark, but is much less fibrous and more brittle, breaking abruptly when bent, instead 
of being capable, like the better kind, of being folded lengthwise without breaking. 
To what this inferiority is owing, whether to difference in the species or the age, or 
to circumstances in the growth of the tree producing it, we are unable to state. 

Dr. C. W. Wright, of Cincinnati, in a communication to the Western Lancet, states 
that slippery-elm bark has the property of preserving fatty substances from rancidity ; 
a fact derived originally from the Indians, who prepared bears’ fat by melting it with 
the bark, in the proportion of a drachm of the latter to a pound of the former, keep- 
ing them heated together for a few minutes, and then straining off the fat. Dr. 
Wright tried the same process with butter and lard, and found them to remain per- 
fectly sweet for a long time. (A.J. P., xxiv. 180.) 

Medical Properties and Uses, Slippery-elm bark is an excellent demulcent, appli- 
cable to all cases in which this class of medicines is employed. It is especially recom- 
mended in dysentery, diarrhoea, and diseases of the urinary passages. Like the bark 
of the common Kuropean elm, it has been employed in cutaneous eruptions; but 
neither in these nor in any other complaints does it probably exert any greater 
powers than such as belong to the demulcents generally. Its mucilage is nutritious ; 
and we are told that it has proved sufficient for the support of life in the absence of 
other food. The case of a lad of 15 is recorded, who, a day or two after eating a 
portion of this bark, became violently ill, and died. The stomach was examined, and 
found full of the bark twisted into balls. The death was no doubt owing to the 
large amount of indigestible matter in the stomach, and not to any poisonous prop- 
erty of the bark. (Phila. Med. Times, Feb. 7, 1874, p. 303.) Dr. J. R. Dowler, 
of Beardstown, Ill., reports two cases of tape-worm, one in a child, the other in an 
adult, in which the worm was discharged, as a consequence of chewing and swal- 
lowing the bark of the elm. (Bost. Med. and Surg. Journ., March 16, 1865, 
p. 132.) 

It is commonly used as a drink in the form of infusion. (See Mucilago Ulmi.) The 
powder may be used stirred in hot water, with which it forms a mucilage, more or 
less thick according to the proportion added. The bark also serves as an emollient 
application in cases of external inflammation. For this purpose the powder may be 
formed into a poultice with hot water, or the bark itself may be applied, previously 
softened by boiling. Dr. McDowell, of Virginia, recommended slippery-elm bark for 
the dilatation of fistulas and strictures (see Med. Hxaminer, i. 244); subsequently 
Dr. H. R. Storer, of Boston, used it advantageously for dilating the os uteri (Bost. 
Med. and Surg. Journ., liii. 300) ; and Dr. A. Abbe, of the same place, succeeded in 
curing with it a case of stricture of the rectum. (Jbid., liv. 349.) 

Off. Prep. Mucilago Ulmi, U.S. 


UNGUENTA. Ointments. 
(UN-GUEN’TA—un-gwén'ta. ) 

Pommades, Onguentes, Fr.; Salben, G. 

These are fatty substances, softer than cerates, of a consistence like that of butter, 
and such that they may be readily applied to the skin by inunction. When oint- 
ments are prepared by merely mixing medicinal substances with simple ointment, 
lard, or petrolatum, care should be taken, if the added substance be a powder, that it be 
brought to the finest possible state of division, before being incorporated with the unc- 
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tuous matter. If soluble in water or alcohol, it may often be advantageously rubbed 
with a little of one of these liquids. Gritty matter should not be allowed to enter 
these preparations. When an extract is added, if not uniformly soft, it should be 
made so by trituration with a little water or alcohol according to its nature. Many 
of the ointments become rancid if long kept, and should, therefore, be prepared in 
small quantities at a time, or only when wanted for use. The tendency to rancidity 
may be in a considerable degree counteracted by imbuing the unctuous vehicle with 
benzoin, or with poplar buds, as recommended by M. Deschamps (A. J. P., xv. 260) ; 
but care should be taken that there be no therapeutical objection to the admixture.* 
Elm bark is said to have the same effect. (See page 1488.) According to Dr. 
Geisler, ten drops of spirit of nitrous ether, incorporated with an ounce of ointment, 
overcomes the disagreeable fatty odor. (Pharm. Centralb., 1847, p. 927.) Petro- 
latum and glycerite of starch are new officinal bases for ointments. (See Petrolatum 
and Glyceritum Amyli.)  Gilyceleum is a compound of finely powdered almond 
meal 1 part, glycerin 2 parts, and olive oil 6 parts. It was proposed by T. B. 
Groves, Chem. and Drug., Sept. 14, 1867, asa substitute for plasma and other fatty 
bodies, and has no doubt advantages, one of which is the facility with which it can be 
removed from the skin by a wet sponge. It has been proposed to substitute glycerin 
for oils and fats in the preparation of ointments, either wholly or in part; but, 
when these are to be applied by inunction, they are altogether unfit for the purpose, 
as it remains upon the skin, producing a rough sensation of adhesiveness, very dif- 
ferent from the softness caused by oleaginous matter under similar circumstances, 
and in some skin diseases the glycerin in the ointment would be positively injurious. 
The Cerates having been abolished as a class in the British Pharmacopeeia, a few 
of the individual articles have been transferred to the Ointments, making the defini- 
tion of the latter class of preparations, as given above, not exactly applicable to all 
the individual substances at present included among them in that Pharmacopeeia. 
We consider no substance as strictly entitled to the name of ointment which is not 
of such a consistence as to adapt it to application to the skin by friction or inunction. 
Ointments should be dispensed in glass, porcelain, or queensware pots or jars, or, if 
for temporary use, in tight wooden boxes. We have used a very convenient method, 
suggested by Dr. A. Van Harlingen, of dispensing soft ointments by introducing 
them into collapsible tubes. These tubes are similar to those used for holding 
artists’ colors, and have the advantage of shielding the ointment from the oxidizing 
action of the air whilst permitting the use of the desired quantity. The following 
additions have been made to this class at the last revision: Ung. Acid Gallici, Ung. 
Chrysarobini, Ung. Diachylon, Ung. lodoformi, Ung. Sulphuris Alkalinum. The 
ointments formerly officinal, which have been omitted in the present U. 8. and Br. 
-Pharmacopeeias, are Ung. Antimonii, Ung. Cantharidis, Ung. Creasoti, Ung. Hy- 
drargyri Iodidi Rubri, Ung. Iodinti Compositum, Ung. Sulphuris Iodidi, Ung. 
Tabaci, Adeps Suillus Preparatus, Dub., Unguentum Conii, Lond., Ung. Cuprt 
Subacetatis, Ed., Dub., Ung. Hydrargyri Iodidi, Lond., Ung. Hydrarg. Nitratis 
Mitius; Lond., Ung. Opti, Lond., Ung. Picis, Lond., and Ung. Sulphuris Composi- 


tum, Lond. 
UNGUENTUM. U.S. Ointment. 
(UN-GUEN’TUM. ) 

Unguentum Simplex, #r., also U. S. 1850; Simple Ointment; Unguentum Adipis, U. &% 
1860; Pommade simple, F’r.; Wachssalbe, @. 

“Lard, eighty parts [or four ounces av.]; Yellow Wax, twenty parts [or one 
ounce av.], To make one hundred parts [or five ounces av.]. Melt the Wax and 
add the Lard gradually ; then stir the mixture constantly until cool.” U.S. 


* Populinated Lard. M. Emile Mouchon gives the following method of applying to lard the pre- 
servative influence of poplar buds and benzoin. Having prepared, by percolation, a tincture of 
poplar buds from one part of the dried buds in powder and four of alcohol, he adds by degrees to 
1000 parts of melted lard 60 parts of the tincture, so that all the alcohol may be driven off, then 
strains, and agitates the mixture till it concretes on cooling. The same method is pursued with 
the tincture of benzoin, in the same proportions; and the tincture of guaiac will answer the same 
purpose. Lard thus prepared keeps perfectly well for a very long time. (Journ. de Pharm., xxv. 
458.) Mr. T. B. Groves has shown that the oil of pimenta and balsam of Peru have, in a powerful 
degree, the same preservative influence on lard. (P. J. Z'r., Nov. 1864, p. 249.) 

94 


1490 Unguentum.— Unguentum Antimonii Tartarati. PART I. 


“Take of White Wax two ounces [avoirdupois]; Prepared Lard three ounces 
[avoird.]; Almond Oil three fluidounces. Melt the Wax and Lard in the Oil ona 
water-bath ; then remove the mixture, and stir constantly while it cools.” Br. 

This is emollient, and is occasionally employed as a mild dressing to blistered or 
excoriated surfaces, but more frequently as a vehicle for more active substances. It 
is the basis of several officinal ointments. t 

Of. Prep. Unguentum Acidi Carbolici, U.S; Ung. Antimonii Tartarati, Br.; 
Ung. Cadmii Iodidi, Br.; Ung. Creasoti, Br.; Ung. Hlemi, Br.; Ung. Hydrargyri 
Ammoniati; Ung. Hydrarg. Iodidi Rubri, Br.; Ung. Hydrarg. Oxidi Flavi, U. S.; 
Ung. Hydrarg, Oxidi Rubri, U. S.; Ung. Plumbi Iodidi, Br.; Ung. Resine, Br. 


UNGUENTUM ACIDI CARBOLICI. U.S. Ointment of Carbolic 
Acid. 
(UN-GUEN’TUM XAG/I-DI CAR-BOL'I-CI.) 

Pommade d’Acide phénique, /r.; Phenolsalbe, @. 

“ Qarbolie Acid, ten parts [or forty-eight grains]; Ointment, ninety parts [or 
one ounce ay.], To make one hundred parts [or about one ounce]. Mix them 
thoroughly.” US. 

The quantity of carbolic acid in this ointment has been decreased from 12 per 
cent. in the U.S. P. 1870 to 10 per cent. in the present revision. This is an im- 
provement, for it isa very strong ointment, which for most purposes requires dilution. 


UNGUENTUM ACIDI GALLICI. U.S. Ointment of Gallie Acid. 
(UN-GUEN'/TUM XAQ/I-DI GAL’LI-C1.) 

Pommade d’Acide gallique, F’r.; Gallussaduresalbe, G. 

“Gallic Acid, ten parts [or forty-eight grains]; Benzoinated Lard. ninety parts 
[or one ounce av.], To make one hundred parts [or about one ounce]. Rub the 
Gallic Acid with the Benzoinated Lard, gradually added, until they are thoroughly 
mixed, avoiding the use of an iron spatula.” U.S. 

This is a new officinal ointment, which may be found useful as an astringent, but 
4s much inferior to the ointment of tannic acid. 


UNGUENTUM ACIDI TANNICI. U.S. Ointment of Tannie Acid. 
(UN-GUEN/TUM AQ’I-DI TAN/NT-CI,) 

Pommade d’Acide tannique, F’r.; Tanninsalbe, G. 

“Tannic Acid, ten parts [or forty-eight grains] ; Benzoinated Lard, ninety parts 
[or one ounce av.], To make one hundred parts [or about one ounce]. Rub the 
Tannice Acid with the Benzoinated Lard, gradually added, until they are thoroughly 
mixed, avoiding the use of an iron spatula.” U.S. 

Ointment of tannic acid is an excellent application in many cases of piles and pro- 
lapsus ani. It may be used also in flabby ulcers. | 


UNGUENTUM ACONITIZ. Br. Ointment of Aconitia. 
. (UN-GUEN/TUM AC-0-NI''TI-#—ak-9-nish’e-d.) 

Pommade d’Aconitine, Fr.; Aconitinsalbe, G. 

“Take of Aconitia eight grains; Rectified Spirit half a fluidrachm; Prepared 
Lard one ounce [avoirdupois]. Dissolve the Aconitia in the Spirit, add the Lard, 
and mix thoroughly.” Br. 

For the uses of this preparation, the reader is referred to the articles on Aconitum 
and Aconitia. Care must be taken not to apply it to an abraded or ulcerated sur- 
face, lest it might produce serious constitutional effects. 


UNGUENTUM ANTIMONIL TARTARATI. Br. Ointment of 
Tartarated Antimony. 
(UN-GUEN'TUM XAN-TI-MO'NI-I TAR-TA-RA'TI.) 


Antimonial Ointment, Tartar Emetic Ointment, Ointment of Tartarated Antimony; Unguentum 
Tartari Stibiati, P.G.; Ung. Stibiatum; Pommade stibiée, P. d’Autenrieth, F’r.; Pockensalbe, G. 


“Take of Tartarated Antimony, in fine powder, a quarter of an ounce; Simple 
Ointment one ounce. Mix thoroughly.” Br. 
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a 

This ointment was omitted in the revision of U.S. P.1880.* It may be most 
conveniently prepared, as in the Br. process, with simple ointment, as lard is too 
soft to be spread on linen, and simple ointment is sufficiently so to be applied by 
inunction. 

The peculiar eruptive effects of tartar emetic may be procured by means of a strong 
solution, or of the powder sprinkled upon the surface or incorporated in the substance 
of some adhesive plaster, or of the ointment as above directed. The last method is, 
perhaps, the most convenient, and most generally resorted to. The proportion of 
tartar emetic may vary from one drachm to the ounce of lard to two drachms, or 
even to three drachms when a speedy effect is required, or when the skin is not very 
susceptible to its action. A small portion of the ointment may be rubbed twice a 
day, or more frequently, upon the surface to be affected, or it may be applied 
spread on a piece of linen. Care should be taken that the cuticle be entire, and 
that the application be not too long continued; as otherwise severe inflammation, 
and even gangrenous ulceration, may result. 


UNGUENTUM AQUZ ROSH. U.S. Ointment of Rose Water. 
Cold Cream. 
(UN-GUEN'TUM A/QUZ RO'g#—a'kwe,) 

Unguentum Leniens, P. G.; Cérat cosmétique, Créme froide, Fr. 

“Expressed Oil of Almond, /i/ty parts [or five ounces av.] ; Spermaceti, ten parts 
[or one ounce ay.] ; White Wax, ten parts [or one ounce av.]; Rose Water, thirty 
parts [or three fluidounces], To make one hundred parts [or ten ounces av.]. Melt 
together, at a moderate heat, the Oil, Spermaceti, and Wax; then gradually add the 
Rose Water, stir the mixture briskly and constantly until it is cool, and continue 
the stirring until it has become uniformly soft and creamy.” U.S. 

This preparation is a white, very soft, and elegant ointment, deriving a grateful 
odor from the rose water, which remains incorporated with the other constituents if 
kept enclosed in glazed vessels. The consistence of this ointment will not be quite 
so soft as that of the U.S. P. 1870, owing to the slight diminution in the quantity 
of oil and slight increase in the proportion of solids. We have found it an improve- 
ment to add oil of rose in the proportion of one drop to eight ounces, and to use an 
instrument known as the “ Dover egg-beater” for giving it the desired creamy appear- 
ance. It is a pleasant, cooling application to irritated and excoriated surfaces, and 
may be used with great advantage for chapped lips and hands, so frequent in cold 
weather. As the ointment is liable to become rancid when long kept, and the water 
to separate upon exposure, Mr. Joseph Laidley has proposed the substitution for the 
rose water of oil of rose and glycerin, the former in the proportion of two drops, the 
latter in that of four fluidrachms, the quantity of spermaceti being increased by two 
drachms. (A. J. P., xii. 119.) For some purposes the substitution is useful; but 
the officinal preparation is preferable for chapped hands, as the glycerin, not being 
absorbed, leaves an unpleasant sensation of stickiness on the skin. 


UNGUENTUM ATROPIZ. Br. Ointment of Atropia. 
(UN-GUEN’/TUM A-TRO!PI-2.) 

Pommade d@’Atropine, Fr.; Atropinsalbe, @. ; : 

“Take of Atropia eight grains; Rectified Spirit half a fluidrachm; Prepared 
Lard one ounce [avoirdupois]. Dissolve the Atropia in the Spirit, add the Lard, 
and mix thoroughly.” Br. 

For the uses of this ointment, see Belladonna and Atropina, Caution must be 
observed that the ointment shall not come in contact with abraded, ulcerated, or 
wounded surfaces, and that it be not applied too freely to sound skin. 


* Unguentum Antimonii. “Take of Tartrate of Antimony and Potassium, in very fine powder, 
one hundred grains ; Lard four hundred grains. Rub the Tartrate of Antimony and Potassium 
with the Lard, gradually added, until they are thoroughly mixed.” U.S. 1870. 
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UNGUENTUM BELLADONN. U.S., Br. Belladonna Ointment. 
(UN-GUEN'/TUM BEL-LA-DON’/NZ,) 

Pommade de Belladone, Fr.; Tollkirschensalbe, G. 

“ Alcoholic Extract of Belladonna, ten parts [or forty-eight grains]; Diluted 
Alcohol, six parts [or half a fluidrachm]; Benzoinated Lard, eighty-four parts [or 
four hundred grains], To make one hundred parts [or about one ounce]. Rub the 
Extract with the Diluted Alcohol, until uniformly soft, then gradually add the Lard, 
and mix thoroughly.” U.S. . 

“Take of Extract of Belladonna eighty grains; Prepared Lard one ounce [avoir- 
dupois]. Rub the Extract smooth with a few drops of distilled water, then add the 
Lard, and mix thoroughly.” Br. 

This is a convenient form for the external application of extract of belladonna. 
Care must be taken in preparing it that the extract employed have the due consist- 
ence; and, if dry and lumpy, it may be restored to the proper state by rubbing it 
with a little water in a heated mortar. The use of diluted alcohol as now officinally 
directed is still better. 


UNGUENTUM CADMII IODIDI. Br. Ointment of Iodide of Cad- 
mium. 
(UN-GUEN’TUM CAD/MI-I I-0D’I-DI.) 
Pommade d’Iodure de Cadmium, Fr.; Jodkadmiumsalbe, G. 
“Take of Iodide of Cadmium, in fine powder, sixty-two grains ; Simple Ointment 
one ounce [avoirdupois]. Mix thoroughly.” Br. 
For its uses, see lodide of Cadmium, page 306. 


UNGUENTUM CANTHARIDIS. Br. Ointment of Cantharides. Oint- 
ment of Spanish Flies. 
(UN-GUEN'TUM CAN-THAR’T-DIS.) 

Unguentum Cantharidum, P.G.; Unguentum Irritans, Unguentum ad Fenticulos; Onguent de 
Cantharides, F.; Spanischfliegensalbe, @. 

“Take of Cantharides, Yellow Wax, each one ounce [avoirdupois]; Olive Oil 
six fluidounces. Infuse the Cantharides in the Oil, in a covered vessel, for twelve 
hours, then place the vessel in boiling water for fifteen minutes, strain through mus- 
lin with strong pressure, add the product to the Wax previously melted, and stir 
constantly while the mixture cools.” Br. 

The British process is a better one than that of the U.S. Pharmacopoeia of 1870.* 
Olive oil is a good solvent of cantharidin. By its use the active matter of the flies 
is more uniformly diffused through the ointment than when they are directly incor- 
porated in the state of powder, with the other ingredients. The preparation is thus 
better calculated to meet the end proposed of maintaining the discharge from blis- 
tered surfaces, without producing undue irritation. It has been said that the virtues 
of the flies are impaired by boiling; but the contrary has been proved to be the 
case, the cantharidin being neither altered nor volatilized at 100° C. (212° F.) 
(See Cantharis.) It should be recollected that this ointment is intended as a dress- 
ing for blisters, not to produce vesication, but the Committee of Revision wisely 
omitted the preparation from the U.S. P. 1880, as it was frequently prescribed 
under the impression that it was equal in strength to the cerate, in fact, identical 
with it, and disappointment resulted ; such a preparation should be left to extempo- 
raneous prescription. Dupuytren’s ointment, employed as a local application to pre- 
vent the loss of hair, was made by macerating a drachm of flies in a fluidounce of 
alcohol, and incorporating one part of the tincture thus formed with nine parts of 


lard. 
UNGUENTUM CETACEI. Br. Spermaceti Ointment. 
(UN-GUEN'TUM CE-TA/CE-I,) 
Onguent blanc, F’r.; Walrathsalbe, G. 
“ Take of Spermaceti jive ounces [avoirdupois] ; White Wax two ounces [avoird.] ; 


* “Take of Cantharides Cerate one hundred and twenty grains ; Resin Cerate three hundred and 
sixty grains. Mix them thoroughly.” U.S. 1870. 
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Almond Oil one pint [Imperial measure], or a sufficiency. Melt together with a 
gentle heat, remove the mixture, and stir constantly while it cools.” Br. 

This ointment is employed as a mild dressing for blisters, wounds, and excoriated 
surfaces. It should be made in small quantities at a time, as it is apt to become 
rancid when long kept. 


UNGUENTUM CHRYSAROBINI. U.S. Chrysarobin Ointment, 
(UN-GUEN/TUM CHRYS-A-RO-BI'NI,) 

Pommade de Poudre de Goa, Fr.; Goapulversalbe, G. 

“ Chrysarobin, ten parts [or forty-eight grains]; Benzoinated Lard, ninety parts 
[or one ounce av.], To make one hundred parts [or about one ounce]. Rub the 
Chrysarobin with the Benzoinated Lard, gradually added, until they. are thoroughly 
mixed.” U.S. 

This is a new officinal ointment, which has been used in psoriasis, ringworm, 
and other diseases of the skin, but has been to a great extent abandoned on ac- 
count of the permanent stain that it leaves upon the linen; it has been to some ex- 
tent supplanted by pyrogallic acid ointment.* The ointment is usually preferred 
when made by dissolving the chrysarobin in a little hot benzol, mixing this rapidly 
with a portion of the melted lard, and subsequently stirring before adding the rest 
of the lard. 


UNGUENTUM CREASOTI. U.S., Br. Ointment of Creasote. 
(UN-GUEN’TUM CRE-A-SO'TI,) 

Pommade de Créosote, Fr.; Kreosotsalbe, G. 

“Take of Creasote one fluidrachm ; Simple Ointment one ounce [avoirdupois]. 
Mix thoroughly.” Br. 

The British ointment is more than twice as strong as that officinal in the U.S. P. 
1870, which was made by mixing half a fluidrachm of creasote with a troyounce 
of lard. For the use of this ointment, see Creasotum. It may sometimes be advan- 
tageously diluted with lard when found to irritate. 


UNGUENTUM DIACHYLON. U.S. Diachylon Ointment. 
(UN-GUEN/TUM DI-AGH! Y-LON—di-ak! e-15n,) 
_ Pommade de Diachylon, Fr.; Diachylonsalbe, G. 

“Lead Plaster, sixty parts [or two hundred and sixty-four grains]; Olive Oil, 
thirty-nine parts [or one hundred and seventy grains]; Oil of Lavender, one part [or 
five minims], To make one hundred parts [or about one ounce]. Melt together the 
Lead Plaster and Olive Oil, at a moderate heat; then, having permitted the mass to 
become partly cool, incorporate with it the Oil of Lavender, and stir constantly until 
cold.” U.S. 

This new officinal ointment has been largely used by dermatologists in eczema and 
other skin diseases. It is frequently called “ Unguentum Diachylon Hebre’’ on ac- 
count of its extensive use by Prof. Hebra, of Vienna. Vulpius states that the 
ointment used at Hebra’s clinic, made according to the following formula, is very 
superior and will keep for weeks, 20 parts of litharge are heated with sufficient water 
and 80 parts of olive oil until the reaction is completed, when 1 part of oil of lav- 
ender is added to the strained and cooling mass. 

Our experience with the ointment made by the latter formula is that the tendency 
to rancidity constitutes its greatest objection, and in warm weather it is impossible 
to keep it longer than a few days. If even slightly rancid, it is unfit for use in 
most cases. A. Deringer (Pharm. Zeitschr. fiir Russland, 1880, p.103; A.J. P., 
Sept. 1880) recommends the following modification. Dissolve 200 grammes of lead 
acetate in 1 litre of distilled water and 300 grammes of white Marseilles soap in 14 
litres of distilled warm water, filter both solutions, mix, wash the resulting precipitate 

* The ointment of pyrogallic acid of the strength of from ten to forty grains to the ounce has 
been used as a substitute for chrysarobin ointment (Unguentum Chrysarobini). It is slower in its 


action than the ointment of chrysarobin, and also stains the hair, skin, etc. It is said when used 
too freely to cause constitutional disturbance, with fever, greenish urine,-etc. 
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frequently with distilled water, and, after removing the moisture from it as much as 
possible, melt 1 part of it together with 13 parts best olive oil on a steam evaporating 
apparatus and triturate into a white, smooth ointment in a mortar, which then pos- 
sesses all the excellent, mild and healing properties of Hebra’s ointment. 

M. Hisner’s modification, approved by Prof. L. A. Duhring, is as follows. One 
part of freshly-precipitated (from acetate of lead) pure white hydro-oxide of lead 
is rubbed with two parts of water, and mixed well with six parts of the best Lucca 
olive oil. It should be stirred for about two hours over a hot-water bath near the 
boiling point, and cooled with constant stirring until the proper consistence is ob- 
tained. While cooling, a drachm of oil of lavender to each half pound of ointment 
is to be added. (Med. Times, May 7, 1881.) 


UNGUENTUM ELEMI. Br. Ointment of Elemi. 
(UN-GUEN'TUM EL'E-MI.) 

Unguentum (Balsamum) Arczi; Onguent (Baume) d’Arceeus, Fr.; Elemisalbe, G. 

“Take of Hlemi a quarter of an ounce ; Simple Ointment one ounce. Melt, strain 
through flannel, and stir constantly until the Ointment solidifies.” Br. 

This ointment is applied as a gentle stimulant to weak ulcers, and may be used for 
maintaining the discharge of issues and setons. It is the inimentum arcei of the 
older pharmacy. 


UNGUENTUM GALL. U.8., Br. Nutgall Ointment. Ointment of 
Galls. | 
(UN-GUEN/TUM GAL/LZ.) 

Pommade de Noix de Galle, /r.; Gallapfelsalbe, G. 

“ Nutgall, in No. 80 powder, ten parts [or forty-eight grains] ; Benzoinated Lard, 
ninety parts [or one ounce av.], To make one hundred parts [or about one ounce]. 
Rub the Nutgall with the Benzoinated Lard, gradually added, until they are thor- 
oughly mixed.” U.S. 

“Take of Galls, in fine powder, eighty grains ; Benzoated Lard one ounce [avoir- 
dupois]. Mix thoroughly.” Br. 

Care should be taken to have the nutgall in very fine powder and thoroughly 
sifted. This is used chiefly in piles and prolapsus ani, though it may also be advan- 
tageously applied to flabby and indolent ulcers. 


UNGUENTUM GALL CUM OPIO. Br. Ointment of Galls and 
Opium. 
(UN-GUEN'TUM GAL’/LEH CUM O’PT-O.) 
“Take of Ointment of Galls one ounce [avoirdupois] ; Opium, in powder, thirty- 
two grains. Mix thoroughly.” Br. 
This combination of galls and opium is sometimes employed for irritable piles. 
From half a drachm to a drachm of camphor is sometimes added. 


UNGUENTUM HYDRARGYRI. U.S., Br. Mercurial Ointment 
[ Blue Ointment. ] 
(UN-GUEN'TUM HY-DRAR’GY-RI.) 

Unguentum Hydrargyri Cinereum, P.@.; Unguentum Mercuriale, s. Neapolitanicum ; Pommade 
(Onguent) mercurielle, P. napolitaine, /’r.; Graue Quecksilbersalbe, G. 

“ Mercury, four hundred and fifty parts [or one ounce av.]; Lard, two hundred 
and twenty-five parts [or a half ounce av.]; Suet, two hundred and twenty-five parts 
{or a half ounce av.] ; Compound Tincture of Benzoin, forty parts [or forty minims] ; 
Mercurial Ointment, one hundred parts [or one hundred grains], To make one 
thousand parts [or about two ounces av.]. Mix the Mercury with the Tincture of 
Benzoin in a mortar, add the Mercurial Ointment, which should contain 50 per 
cent. of mercury, and triturate the mixture until globules of Mercury cease to be 
visible; then add the Lard and Suet, previously melted together and partially 
cooled, and continue the trituration until globules of Mercury cease to be visible 
under a magnifying power of ten diameters.” U.S. 
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“Take of Mercury, Prepared Lard, each, one pound [avoirdupois]; Prepared Suet 
one ounce [avoird. ]. Rub them together until metallic globules cease to be visible.” Br. 

The Pharmacopeeias unite at present in recognizing but one mercurial ointment, 
which contains equal weights of mercury and fatty matter. When the physician 
wishes a weaker preparation, he may direct the ointment to be diluted with such a 
proportion of lard as may answer his purpose. 

The officinal formula is particularly adapted to the extemporaneous preparation of 
this ointment, the process being that recommended by Prof. Joseph P. Remington 
(A. J. P., 1881, p. 192) ; the mercurial ointment used in the process should not be 
old or rancid, as is usually recommended. The trituration should not be accompanied 
with pressure, but a light, rapid motion to the pestle is most effective. Compound 
tincture of benzoin was found by experiment to possess the adhesive properties neces- 
sary to extinguish the mercury rapidly, in the presence of a portion of mercurial 
ointment, whilst the alcohol is almost entirely dissipated by the time the ointment is 
finished, leaving less than one per cent. of the non-volatile constituents of the tincture. 

In the preparation of mercurial ointment, care is requisite that the mercury should 
be completely extinguished. The trituration is usually performed upon the large 
scale in a marble mortar ; as it is difficult to keep iron so clean as not to impart more 
or less oxide to the ointment. The mercury is known to be extinguished when a 
portion of the mass, rubbed upon paper or the back of the hand, exhibits no me- 
tallic globules under a magnifying glass of ten diameters. The operation cannot be 
considered as satisfactorily accomplished when the globules are invisible merely to the 
naked eye. To facilitate the process, which is very tedious, the addition of various 
substances has been proposed, calculated to hasten the disappearance of the metal. 
Turpentine and sulphur have been employed, but are inadmissible; the former be- 
cause it renders the ointment too irritating, the latter because it forms with the mer- 
cury an active sulphide. Their presence in the ointment may be detected by the 
peculiar odor which they respectively emit when exposed to heat. Sulphur, more- 
over, gives the ointment a darker color than it has when pure. Rancidity in the 
lard employed facilitates the extinguishment of the mercury, but is liable to the same 
objection as turpentine, only to a greater degree. M. Guibourt recommends the ad- 
dition of one-sixteenth of old mercurial ointment.* M. Simonin proposes the use of 
lard which has been exposed in thin layers to a damp air for fifteen days. This 
facilitates the extinguishment of the metal, but probably renders the preparation more 
irritant by the chemical alteration of the lard. The following plan of preparing the 
ointment was proposed by M. Chevallier. A pound of mercury, and half a pound of 
fresh lard, previously melted, are introduced into a stone or glass bottle, shaken till 
the mixture acquires the consistency of very thick syrup, then poured into a mor- 
tar, and incorporated by constant stirring, with an additional half pound of lard. In 
this manner, according to Chevallier, a perfect ointment may be made in half an hour. 
Dr. E. R. Squibb prepares this ointment by succussion in an apparatus which agitates 
the mixture of fats and mercury until the metal is extinguished. When prepared 
with lard alone, the ointment is apt, in hot weather, to become so soft as to allow 
the metal to separate. Hence the officinal use of suet; and even a larger proportion 
might be employed, during the summer season. 

Dr. Christison states that the better plan is not to complete the process by a con- 
tinuous trituration, but to operate for a short time every day, and allow the oint- 
ment in the mean time to be exposed to the air. But so much time and labor is 


* Tt appears that Mr. J. Higginbottom made known, so long ago as the year 1814, this mode of 
extinguishing mercury. He recommends that equal weights of the old ointment and of mercury 
should be rubbed together, till the globules quite disappear, and the requisite proportion of lard 
then added. It is not necessary that the mercurial ointment should be rancid. (P. J. Tr., xvi. 215.) 
For a process recommended by Mr. J. M. Maisch, of which the peculiarity is the use of mercury 

assed through chamois leather, so as to be sprinkled in minute division over the fat, see A. J. P. 
(xxviii. 107); and for another by Mr. E. H. Hance, in which melted spermaceti is employed as the 
extinguishing material, and which is said to answer well for small quantities, see the same journal 
(xxix. 15). M.E. Mouchon uses wax or stearin to facilitate extinguishment, and recommends 
benzoinated lard as the vehicle. (Journ. de Chim. Méd., Nov. 1856, p, 652.) Geo. Boyle uses a por- 
tion of old mercurial ointment and ether. (A. J. P., xlvi. 561.) M. Melseur affirms that the addi- 
tion of glycerin very materially hastens the process. (P. J. 7'r., 1871, p. 339.) 
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required in this process, that the ointment is preferably made by machinery on the 
large scale. The fatty matters, kept in the fluid state by a heat of about 37-7° C. 
(100°F-.), are triturated with the metal by means of two iron balls, which are driven 
rapidly round ina circular trough by steam power. The extinguishment of the 
mercury is thus effected in about twelve hours. In buying from the manufacturer, 
great care should be exercised by the pharmacist, as much of the commercial oint- 
ment contains less than the officinal percentage of mercury. Indeed, it is sometimes 
found in the market without a trace of mercury, having been made by mixing up 
lampblack with rancid lard and suet, until the proper tint is obtained. 

A method of preparing mercurial ointment, proposed by Orosi, is to precipitate 
metallic mercury, in the pulverulent form, from a solution of corrosive sublimate, 
by an excess of stannous chloride, with the addition of hydrochloric acid ; and, having 
poured off the supernatant fluid, washed the precipitate with warm water, and dried 
it between bibulous paper, to incorporate it with the prescribed proportion of lard. 
To prevent the precipitated mercury from running into globules, it is recommended 
to cover with fat the interior of the vessel in which the precipitation takes place. 
For an account of many expedients that have been proposed to facilitate the ex- 
tinguishment of the metal, see a paper by Dieterich (A. J. P., 1880, p. 138). 

Mercurial ointment has when newly prepared a bluish color, which becomes darker 
by age. It has been thought to contain the mercury in the state of mercurous 
oxide ; but most of the metal can be separated by methods not calculated to reduce 
the oxide; and it is now generally admitted that by far the greater part of it exists 
in a state of minute division, and not of chemical combination. It has been shown, 
however, that the metal is slightly oxidized ; and the change of color which the oint- 
ment undergoes with age is attributable to further oxidation. If the ointment be 
kept long melted in a narrow vessel, metallic mercury subsides, and an oily liquid 
floats upon the surface. After this has been filtered so as to separate everything 
undissolved, it is blackened by sulphuretted hydrogen, and yields a trace of oxide of 
mercury to acetic acid. Dr. Christison states that he has examined various samples of 
the ointment, and never failed to detect oxide of mercury; and he has inferred from 
his observations that the oxide amounts to rather more than 1 per cent. ( Christi- 
son's Dispensatory.) But the proportion is variable, according to the age and mode 
of preparation of the ointment. It scarcely admits of a doubt that the oxide of 
mercury formed enters into chemical combination with the lard, or one of its fatty 
acids. Mr. Donovan advanced the idea that the medicinal activity of the ointment 
depended exclusively on this compound of the lard with the mercurial oxide. But 
an ointment made by merely mixing lard and black oxide of mercury has not 
the same effect, because there is no chemical union between the ingredients. But, 
upon exposing such a mixture to a temperature of 176°6° C. (850° F.), and contin- 
ually agitating it for two hours, he found that every ounce of lard dissolved and 
combined with twenty-one grains of oxide, and the resulting compound was proved 
to be equally effectual with the common ointment, and capable of being introduced 
into the system in one-third of the time. It has been proposed to substitute an 
ointment thus prepared for that made according to the officinal directions, as being 
more manageable and of more uniform strength. Care, however, would be required 
in preparing it to avoid a temperature either too high or too low; as the former 
might decompose the oxide, and the latter would be insufficient to effect its union 
with the lard. There would be danger, also, that the lard might be rendered irri- 
tant by the influence of the heat. From experiments by a committee of the Col- 
lege of Pharmacy of New York, it appears that the ointment, contained in jars, 
becomes somewhat unequal in consequence of the settling of the metallic ingredient, 
The inference is that, after long standing, the contents of the jar should be tritu- 
rated so as to restore an equable strength before being dispensed. (A. J. P., xvi. 2.) 

Medical Uses, Mercurial ointment, when rubbed upon the surface of the body, 
produces, in consequence of its absorption, the general effects of mercury upon the 
system. It is resorted to either alone, when circumstances prevent or discourage the 
internal use of mercury, or conjointly with the internal use of the medicine, to 
produce a more speedy or powerful effect in urgent cases. It may also he advan- 


PART I. Unguentum Hydrargyri Iodidi Rubri. 1497 


tageously employed as a resolvent in local affections ; as in the case of venereal bu- 
boes, and of chronic glandular swellings, upon which it may be made to operate 
directly by being applied in the course of the absorbents passing through the enlarged 
glands. The proper quantity to be employed at one time, with a view to salivation, 
is about a drachm, which should be applied night and morning, by means of friction, 
to the inner surface of the thighs, legs, or arms, and continued till the system is 
affected. (See Oleatum Hydrargyri, page 989.) 

In urgent cases, or in local affections, it may also be rubbed on other parts of the 
body, or applied to blistered surfaces. The friction should on each occasion be con- 
tinued till the whole of the ointment is absorbed. When frequently rubbed upon 
the same part, it is apt to produce a disagreeable eruption, which interferes with its 
continued application. Camphor is sometimes added, in order to render it more 
easy of absorption; but, without producing this effect, it increases the liability of 
the ointment to irritate the skin, and is of no other advantage than to soften its 
consistence when too firm from a large proportion of suet. Mercurial ointment has 
been employed, with some success, to prevent the maturation of the smallpox pustule, 
and the consequent pitting. For this purpose it may be applied to the face or 
other part, thickly spread on patent lint or muslin, care being taken to prevent the 
access of the air to the covered part. To be successful it must be applied before 
the third or fourth day of the eruption. The ointment has been recommended also 
in erysipelas and chilblains. Iodide of potassium, rubbed with mercurial ointment, 
is said to promote the separation of the mercury in the form of globules (Journ. de 
Pharm., 3¢ sér., x. 356); but the effect does not take place if the iodide is thor- 
oughly dried and well powdered, and the ointment added to it by small portions at 
atime. (Jbid.,x.421.) The ointment, diluted with twice or three times its weight 
of lard, is sometimes applied to ulcers, and to certain cutaneous eruptions. 

Of. Prep. Linimentum Hydrargyri, Br.; Suppositoria Hydrargyri, Br.; Unguen- 
tum Hydrargyri Compositum, Br. 


UNGUENTUM HYDRARGYRI AMMONIATI. U.S., Br. Oint- 
ment of Ammoniated Mercury. 
(UN-GUEN’/TUM HY-DRAR/GY-RI AM-MO-NI-A’TI.) 

Unguentum Precipitati Albi; Ointment of White Precipitate; Unguentum Hydrargyri Preci- 
pitati Albi, P.G.; Pommade de Précipité blanc, F'r.; Weisse Quecksilbersalbe, G. : 

“ Ammoniated Mercury, in very fine powder, ten parts [or forty-eight grains] ; 
Benzoinated Lard, ninety parts [or one ounce av.], To make one hundred parts [or 
about one ounce]. Rub the Ammoniated Mercury with the Benzoinated Lard, 
gradually added, until they are thoroughly mixed.” U.S. 

“Take of Ammoniated Mercury sixty-two grains; Simple Ointment one ounce 
[avoirdupois]. Mix thoroughly.” Br. 

Used chiefly in cutaneous eruptions, such as psora, porrigo, and herpes. 


UNGUENTUM HYDRARGYRI COMPOSITUM. Br. Compound 
: Ointment of Mercury. 
(UN-GUEN’TUM HY-DRAR/GY-RI COM-POg'I-TUM.) 

Pommade mercurielle composée, /r.; Kampfer Quecksilbersalbe, G@. 

“Take of Ointment of Mercury six ounces; Yellow Wax, Olive Oil, of each, three 
ounces ; Camphor one ounce and a half. Melt the wax with a gentle heat and add 
the Oil, then, when the mixture is nearly cold, add the Camphor in powder, and the 
Ointment of Mercury, and mix the whole thoroughly together.” Br. 

The addition of camphor to mercurial ointment tends to soften it, and is thought 
by some to promote the absorption of the mercury. 


UNGUENTUM HYDRARGYRI IODIDI RUBRI. Br. Ointment 
of Red Todide of Mercury. 
(UN-GUEN/TUM HY-DRAR/GY-RI I-OD'I-DI RU/BRI.) 
Pommade de Deutoiodure de Mercure, F'r.; Jodquecksilbersalbe, @. 
“Take of Red Iodide of Mercury, in fine powder, sixteen grains; Simple Oint- 
ment one ounce [avoirdupois]. Mix thoroughly.” Br. 
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This ointment, which is identical with that officinal in the U.S. P. 1870, with 
the exception that the troyounce instead of the avoirdupois ounce was used in the 
U.S. P. formula, is employed as a dressing to scrofulous and syphilitic ulcers, 
especially when they are very indolent. 


UNGUENTUM HYDRARGYRI NITRATIS. U.S, Br. Ointment 
of Nitrate of Mercury. [Citrine Ointment. ] 
(UN-GUEN/TUM HY-DRAR/GY-RI NI-TRA/TIS.) 
Unguentum Citrinum; Unguentum Hydrargyri Citrinum; Pommade de Nitrate de Mercure, 


Fi.; Gelbe Quecksilbersalbe, G. 

“Mercury, seven parts [or four hundred and forty-four grains]; Nitrie Acid, sev- 
enteen parts [or one fluidounce and five fluidrachms]; Lard Oil, seventy-siw parts 
[or eleven ounces av.]. Heat the Lard Oil, in a glass or porcelain vessel, to a tem- 
perature of 70° C. (158° F.); then add, without stirring, seven parts [or five fluid- 
drachms] of Nitric Acid, continue the heat so long as a moderate effervescence con- 
tinues, and allow the mixture to cool. Dissolve the Mercury in the remainder of 
the Nitric Acid, with the aid of sufficient heat to prevent the solution from erystal- 
lizing, add this solution to the mixture before it has become entirely cold, and mix 
them thoroughly, avoiding the use of an iron spatula.” U.S. 

“Take of Mercury, by weight, four ounces [avoirdupois]; Nitric Acid twelve 
fluidounces; Prepared Lard jifteen ounces [avoird.]; Olive Oil thirty-two fluid- 
ounces. Dissolve the Mercury in the Nitric Acid with the aid of a gentle heat; 
melt the Lard in the Oil, by a steam or water-bath, in a porcelain vessel capable of 
holding six times the quantity ; and, while the mixture is hot, add the Solution of 
Mercury, also hot, mixing them thoroughly. If the mixture do not froth up, in- 
crease the heat till this occurs. Keep it stirred until it is cold.” Br. 

The chemical changes which take place in the preparation of this ointment are 
not precisely known. ‘They differ somewhat according to the circumstances under 
which the operation is performed; for example, according to the proportion and 
strength of the acid, the nature of the fatty matter, and the degree of heat employed. 
In the British process and that of the U.S. P. 1870 the mercury, in the first step 
of the process, is converted into a mixture of mercuric and mercurous nitrate by the 
addition of nitric acid in excess, with the loss of some of the free nitric acid through 
deoxidation. When the acid mercurial solution is added to the fatty matter, a reac- 
tion takes place, which results in the fat being oxidized at the expense of the free 
nitric acid, nitrogen dioxide and nitrogen tetroxide being at the same time liberated, 
the olein of the fat is converted into elaidin, which change is recognized by the 
beautiful orange color of the fat. But the degree to which these changes take 
place is influenced greatly by the temperature to which the mixture is exposed. 
If this be low, there is little or no escape of gas; if elevated, there is a copious 
evolution of nitrous fumes. In the former case the changes are obviously less con- 
siderable than in the latter. 

As formerly prepared, this ointment, though at first beautifully yellow and of the 
proper consistence, ‘soon began to change, acquiring in time a dirty greenish and 
mottled color, and becoming so hard and friable as to be unfit for use unless mixed 
with lard. These results were ascribed to various causes, and many different modi- 
fications of the process were proposed in order to obviate them. The U.S. pro- 
cess of 1860 was based upon the fact that the olive oil of the former British process 
is hardened by nitrous acid or the nitrate of mercury, while the same effect is not 
produced upon neat’s-foot oil. As at first published, the process was defective in the 
direction to add the mercurial solution to the mixed oleaginous fluid when it begins to 
stiffen on cooling. When this direction was complied with, at least with the acid of 
the ordinary strength, the preparation had a brown color and semi-liquid consistence ; 
but, with some modifications such as were introduced into the revised formula of the 
Pharmacopeeia of 1850, the process yielded an excellent ointment, which, though it 
sometimes assumed a greenish color on exposure, retained permanently a soft unc- 
tuous consistence. We have had specimens of the ointment in our possession for 
several years, which have retained a uniform yellowish color, and a perfectly good 
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unctuous consistence. R. Rother, however, affirmed that the fault is not in the 
components, but in the processes of the officinal formula of 1870 (A. J. P., xiii. 
420), especially in the use of too high a heat;* and these views have been con- 
firmed by ample experience. The present officinal process is, as will be seen, based 
on Rother’s formula, the principal modification being the substitution of lard oil, 
which obviates a tendency of the ointment to become too hard and of a granular 
consistence. The value of Rother’s process lies principally in the fact that the olein 
of the oil is first converted into elaidin by the addition of nitric acid alone, and the 
application of heat, and when the reaction has ceased and the basis of citrine oint- 
ment, as it might be called, is prepared, and nearly cold, the mercurial solution is added. 
In this way decomposition of the mercuric nitrate is avoided, as it is not subjected 
to heat, and the result is an ointment which will retain its color and consistence a 
long time. The drying vegetable oils do not appear, like olive oil, to be converted 
by nitrous acid or the nitrate of mercury into elaidin; and it was a fair inference 
that they might be employed advantageously in the preparation of citrine ointment. 
Accordingly, Dr. Fessenden, of North Carolina, states, in an inaugural essay, that 
he substituted linseed oil for the neat’s-foot oil of the U.S. process, and succeeded 
in obtaining a perfectly good and durable ointment. M. Falieres has found the oil 
of the ground-nut (Arachis hypogza) to answer very well. (P. J. Tr., 1873, p. 1031.) 
Washed butter is frequently used as the fat. 

In the British process, when the fatty matter and mercurial solution are mixed, 
care must be taken that the heat applied be not too great. Gas is extricated at 
82:2° ©. (180° F.), and at 100° C. (212° F.) escapes so abundantly that the mixture 
boils over unless the vessel is very large. ( Alsop.) Besides, if the heat is too great, 
a portion of the mercury is reduced, and the color of the ointment impaired. When 
large quantities of materials are operated upon, the reaction which occurs produces 
of itself a sufficient heat; but in ordinary cases the temperature should be kept at 
about 87:7° C. (190° F.) by means of a water-bath, and if it exceed 96:1° C. (205° 
F.) should be reduced. It should always be sufficient to produce a copious extrica- 
tion of gas. The ointment should be prepared in a glass, porcelain, or well-glazed 
earthen vessel; and a glass rod or wooden spatula should be employed for stirring 
the mixture. 

Medical Uses. This ointment is much and very advantageously employed, as a 
stimulant and alterative application, in porrigo or tinea capitis, impetigo larvalis or 
crusta lactea, psoriasis and pityriasis, certain forms of chronic eczema, psorophthalmia 
and inflammation of the eye and eyelids connected with porrigo of the face or scalp, 
and various other ulcerative and eruptive affections. It should be diluted with lard, 
unless in cases which require a very stimulant application. Some care is requisite in 
its use, to avoid the risk of salivation. When hard and friable, it must be rubbed 
up with fresh lard before it can be applied. 

An ointment prepared with lard and nitric acid, called Alyon’s ointment, after the 
person who first prepared it, was formerly much used in cases similar to those in 
which the citrine ointment is now employed. The ointment of nitric acid of the 
former Edinburgh and Dublin Pharmacopeeias was of this character. 


UNGUENTUM HYDRARGYRI OXIDI FLAVI. U.S. Oint- 
ment of Yellow Oxide of Mercury. 
(UN-GUEN/TUM HY-DRAR/GY-RI OX’I-DI FLA/VI.) 
Pommade d’Oxyde jaune de Mercure, Fr.; Gelbe Quecksilberoxydsalbe, G@. 
“ Yellow Oxide of Mercury, in very fine powder, ten parts [or forty-eight grains] ; 


* R. Rother’s formula is as follows. “ Take of Mercury 14 troyounces; Nitric Acid, sp. gr. 1°42, 
34 troyounces; Lard, pure, 164 troyounces. Dissolve the Mercury in 900 grains of the Nitric 
Acid, with the aid of heat, and keep the solution gently warm to prevent crystallization before it 
is used. Melt the Lard in a suitable vessel, with a moderate heat; then add the remainder of the 
Nitric Acid, and continue the heat, without stirring the mixture, as Jong as moderate effervescence 
continues; but if this becomes too violent, remove the mixture from the fire, and only replace it 
when the action slackens too much. Finally, when effervescence ceases, and the liquid only boils 
even under an increased heat, remove the mixture from the fire altogether; and when it begins to 
stiffen, add the mercurial solution and mix thoroughly.” (A.J. P., xlii. 420.) (For a formula in which 
neat’s-foot oil is used, claimed by Mr. Thos. J. Covell to be superior to the officinal, and for a bibli- 
ography of the subject, see A. J. P., xlii, 211.) 
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Ointment, ninety parts [or one ounce av.], To make one hundred parts [or about 
one ounce]. Rub the Oxide of Mercury with the Ointment, gradually added, 
until they are thoroughly mixed.” U.S. | 

The unctuous vehicle of this ointment, without being so liquid as to allow the 
powder to subside, must yet melt at the heat of the body, and thus, when intro- 
duced into the eye, spread equably over the surface. It should, moreover, be as 
far as possible chemically indifferent to the oxide, and, while perfectly bland in its 
proper state, should not be liable to become irritating by rancidity. Simple ointment 
has been adopted by the revisers of the Pharmacopeeia ; but petrolatum, or a mixture 
of butter of cacao and almond oil, or of spermaceti, wax, and almond oil, without 
the rose-water, would be more elegant. (P. J. Tr, 2d ser., vii. 324.) 


UNGUENTUM HYDRARGYRI OXIDE: RUBRI. U.S., Br. 
Ointment of Red Oxide of Mercury. 
(UN-GUEN'TUM HY-DRAR/GY-RI OX-I-DI RU/BRI.) 

Unguentum Hydrargyri Rubrum, P.G.; Unguentum Precipitatum Rubrum ; Pommade de Pré- 
cipité rouge; Baume ophthalmique rouge, F’r.; Rothe Quecksilbersalbe, @. 

“Red Oxide of Mercury, in very fine powder, ten parts [or forty-eight grains] ; 
Ointment, ninety parts [or one ounce av.], To make one hundred parts [or about 
one ounce]. Rub the Oxide of Mercury with a small quantity of the Ointment, 
until a perfectly smooth mixture is obtained; then gradually add the remainder of 
the Ointment, and mix thoroughly.” U.S. 

“Take of Red Oxide of Mercury, in very fine powder, sixty-two grains; Yellow 
Wax one-quarter of an ounce [avoirdupois]; Oil of Almonds three-quarters of an 
ounce [avoird.]. Melt the Wax at a gentle heat, mix the Oil with it, and when the 
mixture is nearly cold, add the Oxide of Mercury, and mix the whole thoroughly 
together.” Br. 

The red oxide of mercury here referred to is that prepared from the nitrate, and 
usually called red precipitate. It is important that the oxide should be thoroughly 
pulverized before being mixed with the lard; as otherwise it might prove injurious 
in cases of ophthalmia, in which it is sometimes used. When great care is taken to 
have the red oxide very finely pulverized, the color is more yellowish than is usual. 
This ointment loses its fine red color when long kept, probably in consequence of the 
conversion of the red oxide into the black, or its reduction to the metallic state. It 
is best to prepare it only in small quantities at a time. We have been informed 
that, if the preparation be made by mixing the red oxide with poplar-bud ointment, 
it will keep a long time without change. According to R. H. Stabler, of Alexandria, 
Va., an equally effectual method is to mix two drops of Liquor Potassee with each 
ounce of the ointment when prepared (A. J. P., xxiii. 123); but Mr. Kalish states 
that this is not effectual. According to Mr. Emil Martin, if a mixture of six parts 
of castor oil to two of wax be used as the basis of the ointment, the red color will 
remain unchanged for years. (A. J. P., xliv. 202.) Mr. Julius Kalish substitutes 
oil of sweet almonds. for the castor oil, on account of the unpleasant odor of the 
latter. (A. J. P., xlv. 69.) Ointment of red oxide of mercury is a highly useful 
stimulating ointment, much employed in indolent and foul ulcers, in porrigo of the 
scalp, psorophthalmia and chronic conjunctival ophthalmia, especially when at- 
tended with thickening of the inner membrane of the eyelids, or with specks 
upon the cornea, but it is rapidly being supplanted by the ointment of yellow oxide 
of mercury. It may be diluted with lard if found too stimulating. 


UNGUENTUM HYDRARGYRI SUBCHLORIDI. Br. Ointment 
of Subchloride of Mercury. 
(UN-GUEN’/TUM HY-DRAR/GY-RI SUB-CHLO/RI-DI.) 

Unguentum Calomelanos, Br. 1864; Ointment of Calomel; Pommade de Calomélas, F'r.; 
Quecksilberchloriirsalbe, G. 

“Take of Subchloride of Mercury eighty grains ; Prepared Lard one ounce [avoir- 
dupois]. Mix thoroughly.” Br. 

There is little occasion for such a preparation as this. Calomel is much inferior 
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for affecting the system by inunction to the mercurial ointment ; and as an applica- 
tion to ulcerated surfaces the form of cerate would be better. It may, however, be 
useful in certain cutaneous eruptions by being rubbed upon the part. 


UNGUENTUM IODI. U.S., Br. Iodine Ointment. 
(UN-GUEN'TUM I-0/D1.) 

Unguentum Iodinii, UV. §. 1870; Pommade d’Iode, Fr.; Jodsalbe, G. 

“ Todine, fowr parts [or eighteen grains] ; Iodide of Potassium, one part [or four 
grains]; Water, two parts [or eight minims]; Benzoinated Lard, ninety-three parts 
[or four hundred and twenty grains], To make one hundred parts [or about one 
ounce]. Rub the Iodine and Iodide of Potassium, first with the Water and then 
with the Benzoinated Lard, gradually added, until they are thoroughly mixed, 
avoiding the use of aniron spatula.” U.S, 

“Take of Iodine, Iodide of Potassium, of each, thirty-two grains ; Proof Spirit 
one fluidrachm ; Prepared Lard two ounces [avoirdupois]. Rub the Iodine and 
Iodide of Potassium well together, with the Spirit, in a glass or porcelain mortar, 
add the Lard gradually, and mix thoroughly.” Br.* 

The object of the iodide of potassium and water is simply to bring the iodine into 
a state in which it may be thoroughly and equably incorporated with the lard. They 
have been found to answer better in practice than the alcohol formerly used. 

Owing to the evaporation of the water, this ointment is said at times to 
contain sharp crystals of iodine. The use of glycerin instead of water would 
obviate this. When rubbed upon the skin it imparts to it an orange color, 
which, however, slowly disappears with the evaporation of the iodine. It is useful 
as a local application in goitre, scrofulous swellings of the glands and other chronic 
tumefactions, internal or external, operating probably through the medium of absorp- 
tion. When continued for some time it occasionally produces a pustular eruption 
upon the portion of skin to which itisapplied. Dr. Cerchiari strongly recommends 
it in cases of enlarged tonsils, after the disappearance of inflammation. It should be 
applied to the tonsils morning and evening by means of a camel’s-hair pencil. In 
two months, according to the author, the enlargement disappears. (A. J. P., viil. 
83.) It has also been recommended in chilblains. The ointment should be pre- 
pared only when wanted for use; for it undergoes change if kept, losing its deep 
orange-brown color, and becoming pale upon its surface, 


UNGUENTUM IODOFORMILI. U.S. Lodoform Ointment. 
(UN-GUEN'TUM I-0-DO-FOR'MI.) 

“ Todoform, in very fine powder, ten parts [or forty-eight grains] ; Benzoinated 
Lard, ninety parts [or one ounce av.], To make one hundred parts [or about one 
ounce]. Rub the Iodoform with the Benzoinated Lard, gradually added, until they 
are thoroughly mixed.” U.S. 

This is a new officinal ointment. It is important to have the iodoform in a very 
fine powder, as officinally directed, and, owing to the powerful odor of iodoform, it is 
usual to add oil of bitter almond or one of the other volatile oils, balsam of Peru, or 
a similar substance, to render the odor more bearable. 


UNGUENTUM MEZEREI. U.S. Mezerewm Ointment. 


(UN-GUEN’TUM ME-ZE/RE-I.) 

Pommade épispastique au Garou, Pommade de Mézéréon, Fr.; Seidelbastsalbe, @. 

“ Fluid Extract of Mezereum, twenty-five parts [or two fluidrachms] ; Lard, eighty 
parts [or three hundred and sixty grains]; Yellow Wax, twelve parts [or fifty-four 
grains} [To make about one ounce av.]. Melt together the Lard and Wax with 
a moderate heat, add the Fluid Extract, and stir the mixture constantly until the 
alcohol has evaporated ; then continue to stir until cool.” U.S. 

* Unguentum Iodinii Compositum. U.S. 1870. ‘Take of Iodine fifteen grains ; Iodide of Potas- 


sium thirty grains ; Water thirty minims ; Lard a troyounce, Rub the Iodine and Iodide of Potas. 
sium first with the Water, and then with the Lard, until they are thoroughly mixed.” U.S. 1870. 
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This ointment is equivalent to the pommade épispastique au garou of the French 
Codex, which is prepared from the bark of Daphne G'nidium. It may also be made, 
as proposed by Guibourt, by mixing two drachms of the alcoholic extract of meze- 
reum with nine ounces of lard and one ounce of wax. It is used as a stimulating 
application to blistered surfaces and to obstinate, ill-conditioned and indolent ulcers. 


UNGUENTUM PICIS LIQUID. U.S., Br. Tar Ointment, - 
(UN-GUEN/TUM PI/CIS LIQ/UI-DH—lk’we-de.) 

Pommade de Goudron, Fr.; Theersalbe, @. 

“Tar, fifty parts, Suet, fifty parts, To make one hundred parts. Mix the Tar 
with the Suet, previously melted with a moderate heat, and, having strained the 
mixture through muslin, stir it constantly until cool.” U.S. 

“Take of Tar five ounces ; Yellow Wax two ounces. Melt the Wax with a gentle 
heat, add the Tar, and stir the mixture briskly while it cools.” Br. 

This ointment is highly useful as a stimulant application in various scaly and scabby 
eruptions, particularly in psoriasis and lepra, and in that form of porrigo usually called 
tinea capitis, or scald-head. In the last-mentioned affection, it should be applied 
night and morning; and in bad cases the patient should constantly wear a cap 
thickly coated internally with the ointment. As it is often applied to the surface 
with friction, the suet of the U. 8. process is, we think, better suited to give a proper 
consistence than is the wax of the British formula. 


UNGUENTUM PLUMBI ACETATIS. Br. Ointment of Acetate of 
Lead. 
(UN-GUEN'TUM PLUM'BI AQ-E-TA’TIS.) 
“Take of Acetate of Lead, in fine powder, twelve grains ; Benzoated Lard one 
ounce [avoirdupois]. Mix thoroughly.” Br. 
A new officinal of the Br. Pharmacopeeia, used as a dressing for inflamed and 
excoriated surfaces, though inferior, we think, to the cerate of the subacetate. 


UNGUENTUM PLUMBI CARBONATIS. U.S., Br. Ointment of 
Carbonate of Lead. 
(UN-GUEN'/TUM PLUM’BI CAR-BO-NA'TIS.) 

Unguentum Cerussx, s. Ung. Album Simplex, P.G.; Pommade de Carbonate de Plomb, On- 
guent blane de Rhazis, Fr.; Bleiweisssalbe, G. 

‘ Carbonate of Lead, in very fine powder, ten parts [or forty-eight grains]; Ben- 
zoinated Lard, ninety parts [or one ounce av.], To make one hundred parts [or 
about one ounce].. Rub the Carbonate of Lead with the Benzoinated Lard, grad- 
ually added, until they are thoroughly mixed.” U.S. 

“Take of Carbonate of Lead, in fine powder, sixty-two grains ; Simple Ointment 
one ounce [avoirdupois]. Mix thoroughly.” Br. 

This ointment is used as a dressing to blistered or excoriated surfaces, burns, ete. 


UNGUENTUM PLUMBI IODIDI. U.S., Br. Ointment of Iodide of 
Lead. 
(UN-GUEN'TUM PLUM/BI I-0D'I-DI,) 

Pommade d’Iodure de Plomb, Fr.; Jodbleisalbe, @. 

“‘Jodide of Lead, in very fine powder, fen parts [or forty-eight grains]; Ben- 
zoinated Lard, ninety parts [or one ounce av.], To make one hundred parts [or 
about one ounce]. Rub the Iodide of Lead with the Benzoinated Lard, gradually 
added, until they are thoroughly mixed.” U.S. 

“Take of Iodide of Lead, in fine powder, sixty-two grains ; Simple Ointment one 
ounce [{avoirdupois]. Mix thoroughly.” Br. 

For the uses of this ointment, see Plumbi Jodidum. 
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UNGUENTUM PLUMBI SUBACETATIS COMPOSITUM. Br. 
Compound Ointment of Subacetate of Lead. 
(UN-GUEN/TUM PLUM’BI SUB-AQ-E-TA/TIS CQM-POs/I-TUM.) 
See Ceratum Plumbi Subacetatis. 


UNGUENTUM POTASSZ SULPHURATE. Br. Ointment of Sul- 
phurated Potash. 
(UN-GUEN'TUM PQ-TXS'/SH SUL-PHU-RA'TE.) 

Pommade de Foie de Soufre, F'r.; Schwefellebersalbe, @. 

“Take of Sulphurated Potash thirty grains ; Prepared Lard one ounce [avoir- 
dupois]. Triturate the Sulphurated Potash in a porcelain mortar and gradually add 
the Lard, rubbing them together until the ointment is perfectly smooth and free 
from grittiness. The ointment when used should be recently prepared.” Br. 

This is another officinal novelty of the Br. Pharmacopeeia, which, considering its 
extreme simplicity of preparation, and the expediency of making it only when wanted, 
might well have been left to extemporanous prescription. It may be used as a local 
remedy in scabies, the advanced stages of favous and eczematous affections, and all 
other cutaneous diseases which may have their origin in microscopic organisms. Its 
offensive odor may be corrected by incorporation with a little oil of anise. 


UNGUENTUM POTASSIT IODIDI. U.S., Br. Ointment of Iodide 
of Potassium. 
(UN-GUEN'TUM PQ-TAS’SI-I I-OD'T-DI.) 

Unguentum Kalii Iodati, P.G.; Pommade ioduré, Fr.; Jodkaliumsalbe, G. 

“ Todide of Potassium, in fine powder, twelve parts [or sixty grains]; Hyposul- 
phite of Sodium, one part [or five grains]; Boiling Water, six parts [or half a 
fluidrachm]; Benzoinated Lard, eighty-one parts [or four hundred grains], To make 
one hundred parts [or about one ounce]. Dissolve the Iodide of Potassium and 
the Hyposulphite of Sodium in the Boiling Water, in a warm mortar; then grad- 
ually add the Benzoinated Lard, and mix thoroughly.” U.S. 

“Take of Iodide of Potassium sixty-four grains ; Carbonate of Potash four grains ; 
Distilled Water one fluidrachm ; Prepared Lard one ounce [avoirdupois]. Dissolve 
the Lodide of Potassium and Carbonate of Potash in the Water, and mix thoroughly 
with the Lard.” Br. 

The U. 8S. preparation of 1870 was apt to become discolored by time in conse- 
quence of the liberation of iodine. This is prevented in the U.S. P. 1880 by the 
hyposulphite of sodium, which also produces traces of iodide of sodium and sulphur. 
It is said that the same object may be obtained by mixing two drops of Liquor 
Potassze with each ounce of the freshly-prepared ointment. (A. J. P., xxiii. 
123.) The addition of carbonate of potash by the present Br. Pharmacopeeia is no 
doubt made with this object. This ointment is employed for the discussion of 
goitres, scrofulous tumors, and other indolent swellings, and is sometimes preferred 
to the ointment of iodine, as it does not, like that, discolor the skin. 


UNGUENTUM RESIN. Br. Ointment of Resin. 


(UN-GUEN/TUM RE-SI/NZ.) 
See Ceratum Resine. 


UNGUENTUM SABINZ. Br. Ointment of Savin. 


(UN-GUEN'TUM SA-BI/NZ.) 
See Ceratum Sabine. 


UNGUENTUM STRAMONII. U.S. Stramonium Ointment. 
(UN-GUEN’/TUM STRA-MO/NI-I,) 
Pommade de Stramoine, Fr.; Stechapfelsalbe, G. ; : 
“ Extract of Stramonium, ten parts [or forty-eight grains]; Water, five parts [or 


1504 Unguentum Stramonti.— Unguentum Terebinthine. PART I. 


half a fluidrachm] ; Benzoinated Lard, eighty-five parts [or four hundred grains} 
To make one hundred parts [or about one ounce]. Hub the Extract with the Water 
until uniformly soft; then gradually add the Benzoinated Lard, and mix thor- 
oughly.” US. 

This is a more certain preparation than that of the former editions of the U. 8. 
Pharmacopeeia, which was made by boiling the fresh leaves in lard. For remarks 
by Mr. A. P. Sharp, of Baltimore, on the preparation of this ointment, see A. J. P. 
(xxvii. 391). A useful anodyne application in irritable ulcers, painful hemor- 
rhoids, and certain cutaneous eruptions. 


UNGUENTUM SULPHURIS. U.S, Br. Sulphur Ointment. 
(UN-GUEN'/TUM SUL'PHU-RIS.) 

Unguentum Sulfuratum Simplex, P.G.; Pommade soufrié, Fr.; Schwefelsalbe, @, 

“ Sublimed Sulphur, thirty parts [or one hundred and thirty grains]; Benzoinated 
Lard, seventy parts [or three hundred grains], To make one hundred parts [or 
about one ounce]. Rub the Sulphur with the Benzoinated Lard, gradually added, 
until they are thoroughly mixed.” U.S. 

“Take of Sublimed Sulphur one ounce; Benzoated Lard, four ounces. Mix 
thoroughly.” Br. 

The U.S. ointment is nearly twice as strong as the British. Sulphur ointment 
is a specific for the itch. It should be applied every night over the whole surface 
till the complaint is cured. Four applications are generally sufficient to effect a 
cure. Sulphur ointment, applied freely over the variolous eruption, in its early stage, 
is said to prevent the maturation of the pustules and consequent pitting. Its dis- 
agreeable odor may be partially concealed by oil of lemons or of bergamot. 


UNGUENTUM SULPHURIS ALKALINUM. U.S. Alkaline 

| Sulphur Ointment. 
(UN-GUEN’/TUM SUL'PHU-Ris AL-KA-LI/NUM.,) 

“Washed Sulphur, twenty parts [or ninety-six grains]; Carbonate of Potassium, 
ten parts [or forty-eight grains]; Water, five parts [or half a fluidrachm]; Benzo- 
inated Lard, sixty-five parts [or three hundred and twelve grains], To make one hun- 
dred parts [or about one ounce]. Rub the Sulphur with the Carbonate of Potassium 
and the Water, gradually add the Benzoinated Lard, and mix thoroughly.” U. S. 

This is a new officinal ointment, useful in scabies and other skin affections. 


UNGUENTUM SULPHURIS IODIDI. Br. Ointment of Iodide 
of Sulphur. 
(UN-GUEN'TUM SUL'PHU-RIS T-OD'T-DI.) 

Pommade d’Iodure de Soufre, Fr.; Jodschwefelsalbe, G. 

“Take of Iodide of Sulphur thirty grains ; Prepared Lard one ounce [avoirdupois]. 
Triturate the Iodide of Sulphur in a porcelain mortar, and gradually add the Lard, rub- 
bing them together until the ointment is perfectly smooth and free from erittiness.” Br. 

This ointment is no longer officinal: the formula of U.S. P. 1870 was identical 
with the British. 

This is admirably adapted, as a local remedy, to the treatment of chronic cutaneous 
eruptions unattended with inflammation, and is especially useful in psoriasis, lepra, 
porrigo, and the very advanced dry stages of eczema and impetigo. 


UNGUENTUM TEREBINTHINZ. Br. Ointment of Turpentine. 

. (UN-GUEN’/TUM TER-E-BIN'THI-NZ&.) 

Pommade terébenthinée, F.; Terpenthinsalbe, G. 

“ Take of Oil of Turpentine one fluidounce; Resin, in coarse powder, sixty grains; 
Yellow Wax, Prepared Lard, of each, half an ounce [avoirdupois]. Melt the in- 
gredients together by the heat of a steam or water-bath. Remove the vessel, and 
stir the mixture constantly while it cools.” Br. 
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This is a somewhat stronger preparation than the British Zinimentum Terebin- 
thinze, but is probably intended for the same purpose; as a dressing, namely, for 
burns, for which it is more convenient on account of its firmer consistence. 


UNGUENTUM VERATRINZ. U.S. Veratrine Ointment. 
(UN-GUEN'TUM VER-A-TRI'NZ.) 

Unguentum Veratriz, U.S. 1870 and Br.; Pommade de Vératrine, Fr.; Veratrinsalbe, G. 

“ Veratrine, four parts [or twenty grains]; Alcohol, six parts [or half a fluid- 
drachm]; Benzoinated Lard, ninety-six parts [or four hundred and eighty grains]. 
Rub the Veratrine with the Alcohol, in a warm mortar, until dissolved; then grad- 
ually add the Benzoinated Lard, and mix thoroughly.” U.S. 

“Take of Veratria eight grains; Prepared Lard one ounce [avoirdupois]; Olive 
Oil half a fluidrachm. Rub the Veratria and the Oil together; then mix them 
thoroughly with the Lard.” Br. 

For the uses of veratrine ointment, see Veratrina and Oleatum Veratrine. It 
should be noticed that the U.S. ointment is more than twice as strong as the British. 
It should be employed with caution, especially in the case of children. 


UNGUENTUM ZINCI OXIDI. U.S. Ointment of Owide of Zine. 
(UN-GUEN’TUM ZIN!CI OX!I-Di—zin’si.) 

Unguentum Zinci, Pr.; Ointment of Zinc; Unguentum Zinci, P.G.; Unguentum de Nihilo 
Albo; Pommade d’Oxyde de Zine, Cérat épulotique, /’r.; Zinksalbe, G. 

“ Oxide of Zine, twenty parts [or ninety grains]; Benzoinated Lard, eighty parts 
[or three hundred and sixty grains], To make one hundred parts [or about one 
ounce]. Rub the Oxide of Zine with twenty parts [or ninety grains] of Ben- 
zoinated Lard, previously melted, until the mixture is perfectly smooth; then add 
the remainder of the Benzoinated Lard, and mix thoroughly.” U.S. 

“Take of Oxide of Zine eighty grains; Benzoated Lard one ounce [avoirdupois]. 
Add the Oxide of Zine to the Benzoated Lard, previously melted with a gentle heat, 
and stir the mixture constantly while it cools.” Br. 

The proportion of oxide of zinc has been increased from 16 per cent. to 20 per 
cent. in the present formula, and it is believed that the officinal formula is now free 
from objection. Commercial oxide of zinc should not be used, as it is usually gritty, 
and it is difficult to make a smooth ointment with it ; the many expedients that have 
been suggested by various writers, such as the use of a paint-mill, flatiron, trituration 
with oil, or glycerin, are unnecessary if officinal or Hubbuck’s oxide of zinc is used and 
the officinal formula followed. Cerate of Carbonate of Zinc is no longer officinal.* 

This is employed as a mild astringent application in chronic ophthalmia with 
a relaxed state of the vessels, in cutaneous eruptions, and in sore nippies and other 
instances of excoriation or ulceration. It has taken the place of the discarded un- 
guentum tutize, or tutty o’ntment, prepared from tutty or the impure oxide of zine, 
by mixing it with five parts of simple ointment. 


USTILAGO. U.S. Ustilago. [Corn Smut.] 


(US-TI-LA'GO.) 
“ Ustilago Maydis, Leveillé (Nat. Ord. Fungi), grown upon Zea Mays,f Linné, 


* Ceratum Zinci Carbonatis, U.S. 1870. Cerate of Carbonate of Zinc. “Take of Precipitated 
Carbonate of Zinc two troyounces; Ointment of Lard ten troyounces. Mix them.” U.S. 1870. 
This preparation is an imitation of the cerate recommended by Turner, and is intended as a sub- 
stitute for the former Ceratum Zinci Carbonatis and more ancient Ceratum Calaminz of the U. S. 
Pharmacopeeia, as more reliable, in consequence of the frequent falsification of calamine. It is 
mildly astringent, and is used in excoriations and superficial ulcerations, produced by the chafing 
of the skin, irritating secretions, burns, or other causes. ‘ 

Ceratum Calamine. U.S.1850. Turner’s Cerate. The following is the old officinal process. “ Take 
of Prepared Calamine, Yellow Wax, each, three ounces ; Lard a pound, Melt the Lard and Wax to- 
gether, and when on cooling they begin to thicken, add the Calamine, and stir the mixture constantly 
until cool.” The uses of this cerate are the same as those mentioned above. ‘ 

+ There are several products of the Indian corn besides the smut which need notice here. Ac- 
cording to the researches of Th. Husemann, during the fermentation which sometimes occurs in 
damp Indian meal two highly poisonous principles are developed, one a powerful depressant to the 
brain and medulla, the other a spinal stimulant. (Arch. Exper. Path. Ex. Therap., ix. 226.) At- 
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(Nat. Ord. Graminace.) Ustilago should be preserved in a dry place, and should 
not be kept longer than a year.” U.S. 

The genus Ustilago belongs to the fungal order of Cxomacet, all the members of 
which are parasitic on living plants, and have no peridieum, but produce simple spores 
of one or two kinds. 

Gen. Ch. Plant deeply seated. Spores simple, springing from delicate threads or 
in closely-packed cells, ultimately breaking up into a powdery mass. 

Ustilago Maydis Corda. Tulasne, Ann. Se. Wat., 1847. This smut is produced 
on the stems, the pistils (corn grains), and the male inflorescence (tassel ) of the 
Indian corn. It is specifically characterized by its 
minute spherical spores, having their surface covered 
with echinulate warts. It is abundant in the United 
States wherever the Indian corn flourishes. 

Properties. Upon the corn the smut appears in 
masses, varying in size from a cherry to a child’s head. 
These masses are smooth, irregularly globose, or some- 
times lobulated, at first a sort of a livid, bluish tint, 
but finally becoming blackish, and finally bursting and 
emitting the black contents, consisting of innumerable 
globose very minute spores, each of which is covered 
with beautiful little pointed processes. Ina dried 
state the masses are blackish and covered with a black 

owder. 

In the smut Mr. ©. H. Cressler found an alkaloid, which he considered to be 
identical with secaline, a supposed alkaloid of ergot. This has since been 
shown to be trimethylamine, and to be, moreover, a decomposition product, and 
not to exist originally in the ergot. Whether the alkaloids since discovered in 
ergot by Tanret and Dragendorff exist in ustilago has not been ascertained. Besides 
the alkaloid, there were obtained a thick, viscid, fixed oil, a resin soluble in ether 
but not in alcohol, pectin, gluten, and a species of sugar. (A. J. P., 1861, p. 306.) 
Prof. H. B. Parsons analyzed ustilago, and found in it fixed oil, an amine-like volatile 
substance extracted by ether, which he states is not an alkaloid nor is it trimethyla- 
mine, and an acid which he has provisionally named sclerotic acid, because of its appar- 
ent similarity to the acid discovered by Dragendorff in ergot. (V. #., March, 1882.) 
Corn smut is said to produce abortion in cows, when the diseased grain is eaten by 
them; and six drachms of this ergot produced the same effect on two pregnant bitches 
to which it was given to test its abortifacient property. (A. J. P., Sept. 1861, p. 
413.) It has also been used with asserted success in uterine inertia both in this 
country and in France. We are still without definite knowledge of the way in 
which it affects the system, but its properties probably resemble those of ergot, and 
certainly should be investigated. 


UV. Br. Raisins. 
(U'V E—yii'vs. ) 
“The ripe fruit of Vitis vinifera, Linn., the Grape vine. Woody. Med. Bot. plate 
195. Dried in the sun or with artificial heat; imported from Spain.” Br. Nat. 


Ord. Vitaceee. 
7 mcigtee U. 8.1870; Passule; Raisins; Raisins secs, Fr.; Rosinen, G.; Uve passe, It.; 
asas, Sp. 
Gen. Ch. Petals cohering at the apex, withering. erry five-seeded, superior. 
Willd. 
Vitis vinifera. Willd. Sp. Plant. i. 1180; B. & 7. 66. The vine is too well 
known to require description. This particular species is distinguished by the char- 





Spores of Ustilago Maydis. 


tention has been called by Prof. Castan, of Montpellier, to the diuretic properties of the stigmata of 
maize. Although testimony to the contrary has been given, the evidence is so strong as to demand 
further trial. The stigmata, or “silk,” should be taken when the tassel has well shed its pollen. 
It is said to yield 20 to 30 per cent. of watery extract, of which a half drachm or more may be 
given daily indropsy. Dr. Vauthier affirms that the active principle is maizeniec acid, and that the 
remedy is especially valuable in uric or phosphatic gravel. (Arch. Méd. Belges, Aug. 1880.) 
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acter of its leaf, which is lobed, sinuated, and naked or downy. The leaves and 
tendrils are somewhat astringent, and were formerly used in diarrhoea, hemorrhages 
and other morbid discharges. The juice which flows from the stem was also thought 
to be possessed of medicinal virtues, and the prejudice still lingers among the vulgar 
in some countries. ‘T'he unripe fruit has a harsh sour taste, and yields by expres- 
sion a very acid liquor, called verjwice, which was much esteemed by the ancients 
as a refreshing drink when diluted with water. It contains malic and tartaric acids, 
and another called racemic acid, a compound isomeric with tartaric acid, but differ- 
ing in optical properties. M.A. Petit has ascertained that grape leaves contain 2 or 
3 per cent. of glucose, and a quantity of acid varying from 1:3 to 1-6 per cent. Of 
the acid, tartaric acid constituted one-third, and most of this was in the form of cream 
of tartar. Ina subsequent investigation, M. Petit found that, besides glucose or sugar 
of grapes, the leaves contained also a notable portion of common or cane sugar. In 
one instance he got 0-97 per cent. of cane sugar and 2-655 of glucose ; in another in 
which he operated so that the common sugar in the leaves had less opportunity to be 
converted into glucose, he got 1:58 per cent. of the former and 1-749 of the latter. 
(Journ. de Pharm., Jany. 1874, p. 41.) The seeds afford 15 to 18 per cent. of a 
bland fixed oil, which is occasionally extracted. Fitz (Ber. Chem. Ges., 1871, p. 
442) has shown that it consists of the glycerides of erucic acid, C,,H,,O,, stearic 
and palmitic acids, the first-named acid largely prevailing. The seeds further con- 
tained 5 to 6 per cent. of tannic acid, which also exists in the skin of the fruit. 
The grape, when quite ripe, is among the most pleasant and grateful fruits brought 
upon the table, and is admirably adapted, by its refreshing properties, to febrile com- 
plaints. If largely taken, it proves diuretic and gently laxative. The ripe fruit 
differs from the unripe in containing more sugar and less acid, though never entirely 
destitute of the latter. The plant is supposed to have been derived originally from 
Asia; but it has been cultivated in Europe and Northern Africa from the remotest 
antiquity, and is now spread over all the temperate civilized regions of the globe. 
The fruit is exceedingly influenced by soil and climate, and the varieties which have 
resulted from culture or situation are innumerable. Those which yield the raisins 
of commerce are confined to the basin of the Mediterranean. 

Raisins are prepared either by partially cutting the stalks of the bunches before the 
grapes are perfectly ripe, and allowing them to dry upon the vine, or by picking them 
in their mature state, and steepingthem for a short time previously to desiccation in 
an alkaline ley. Those cured by the first method are most highly esteemed.* 

Several varieties of raisins are known in commerce. The best of those brought to 
this country are the Malaga raisins, imported from Spain. They are large and fleshy, 
of a purplish brown color, and sweet agreeable taste. Those produced in Calabria 
are similar. ‘The Smyrna raisins are also large, but of a yellowish brown color, 


* Oulture of Raisins. The statement in the text in relation to the mode of drying grapes is al- 
lowed to remain, because made on what was deemed competent authority ; but, in a journey through 
the raisin districts in the southeast of Spain, in the spring of 1861, Dr. George B. Wood made fre- 
quent inquiries at Malaga and Valencia, and found no one who had heard of the plan of partially cut- 
ting the stalks of the bunches and then allowing them to dry on the plant. The following is a brief 
account of the raisin culture near Malaga, The grape cultivated for drying is exclusively the Mus- 
catel. The district appropriated to this purpose consists of red-earth lands, along the coast of the 
Mediterranean, extending for about 50 mileson each side of Malaga. The grounds planted with 
the vine are the shore plains and valleys, the smaller hills, and the lower declivities of the moun- 
tains. The vines are kept trimmed very low, and the earth between them loosened by the spade ; 
the plough not being used. The grapes are ripe in August, when the bunches are cut off, and care- 
fylly dried in the sun, upon a hard level earthen floor, prepared for the purpose, which is protected 
by a shed when itrains. After one side of the bunch has become dry, the other is carefully turned 
to the sun. When dried, they are generally packed in wooden boxes, each containing about 25 
Ibs. The most valuable, called the bloom raisins from the preservation of the bloom unbroken on 
the surface, are packed in paper boxes, and sent exclusively to the London market, where they 
are especially esteemed. About a million of boxes are sent annually to the’ United States, valued 
at two millions of dollars. The Valencia raisin is a different variety from the Malaga. The grape 
is thicker-skinned, and does not dry well unless with previous preparation. Hence, as soon as 
picked, they are dipped into a ley made from wood ashes, immediately removed, and then dried. 
The alkali causes the skin to crack in minute fissures, and thus facilitates drying. Dr. George B. 
Wood was assured that the Valencia raisins are not sent to the United States, but exclusively to 
England, where they are used in puddings. The Malaga grape, imported in the fresh state into 
this country, is a different variety from the raisin grape, and cultivated higher on the mountains, 
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slightly musky odor, and less agreeable flavor. They are originally brought from 
the coast of Syria. The Corinthian raisins, or currants as they are commonly called 
in this country, are small, bluish black, of a fatty appearance, with a vinous odor, 
and a sweet, slightly tartish taste. Their name was derived from the city in the vi- 
cinity of which they were formerly cultivated. At present they are procured chiefly 
from Zante, Cephalonia, and the other Ionian Islands. In the older Pharmacopeeias 
they are distinguished by the title of wvz passe minores. 

Raisins contain a larger proportion of sugar than recent grapes. This principle, 
indeed, is often so abundant that it effloresces on the surface, or concretes in separate 
masses within the substance of the raisin. The sugar of grapes (glucose) differs 
from that of the cane, being less sweet, less soluble in cold water, and much less so in 
alcohol, and forming a syrup of less consistence. 

Medical Properties and Uses. The chief medical use of raisins is to flavor demul- 
cent beverages. Taken in substance they are gently laxative, but are also flatulent 
and difficult of digestion, and, when largely eaten, sometimes produce unpleasant 
effects, especially in children. | 

Off. Prep. Tinctura Cardamomi Composita, Br.; Tinctura Senne, Br. 


UVA URSI. U.S. Uva Orsi. [Bearberry.] . 
(U'VA UR’SI.) 

“The leaves of Arctostaphylos Uva Ursi. Sprengel. (Nat. Ord. Tiricaceze.)” 
U.S. “The dried leaves of Arctostaphylos Uva Ursi. Spreng. Syst., Woodv. Med. 
Bot. plate 70 (Arbutus Uva Ursi). From indigenous plants.” Sr. 

Uve Ursi Folia, B.; Feuilles de Busserole, Busserole, Raisin d’Ours, /.; Barentraube, Baren- 
traubenblitter, G.; Corbezzolo, Uva Ursina, Jt.; Gayuba, Sp. 

Gen. Ch. Drupe with five distinct, one-seeded stones. Corolla urceolate, with 
a revolute limb. Stamens included. -Anthers with two spurs at the back. (Lindley, 
Med. and Cicon. Bot. 106.) 

Arctosaphylos Uva Ursi. Sprengel, Syst. ii. 287; Carson, Ji/ust. of Med. Bot. 
i. 61, pl. 52; B. & T. 163.—Arbutus Uva Ursi. Willd. Sp. Plant. ii. 618; Bige- 
low,.Am. Med. Bot. i. 66. The wa ursi, or bearberry, is a low evergreen shrub, 
with trailing stems, the young branches of which rise obliquely upwards for a few 
inches. The leaves are scattered, upon short petioles, from half an inch to an inch 
long, obovate, or oblong spatulate, acute at the base, obtuse at the apex, entire, with 
a rounded margin, thick, coriaceous, smooth, shining, deep green on their upper 
surface, paler and covered with a net-work of veins beneath. The flowers, which 
stand on short reflexed peduncles, are in small clusters at the ends of the branches. 
The calyx is small, five-parted, reddish, and persistent. The corolla is ovate or 
urceolate, reddish white, or white with a red lip, transparent at the base, contracted 
at the mouth, and divided at the margin into five short reflexed segments. The 
stamens are ten, with short filaments and bifid anthers; the germ round, with a 
style longer than the stamens, anda simple stigma. The fruit is a small, round, de- 
pressed, smooth, glossy, red berry, with an insipid mealy pulp, and five cohering seeds. 

This humble but hardy shrub inhabits the northern latitudes and high mountains 
of Europe, Asia, and America. On the American continent it extends from Hud- 
son’s Bay as far southward as New Jersey, in some parts of which it grows in abun- 
dance. It prefers a barren soil, flourishing on gravelly hills and elevated sandy 
plains. The leaves are the only part used in medicine. They are imported from 
Europe, but are also collected within our own limits; and the market of Philadel- 
phia is supplied to a considerable extent from New Jersey. They should be 
gathered in autumn, and the green leaves only selected. In Europe the uva ursi is 
adulterated with the inert leaves of Vaccinium Vitis Idea; these may be distin- 
guished by their rounder shape, their revolute edges which are sometimes slightly 
toothed, and their dotted under surface. Leaves of the Chimaphila umbellata, 
sometimes found among the uva ursi, may be readily detected by their greater 
length, their cuneiform-lanceolate shape, and their serrate edges. 

Properties. Uva ursi is inodorous when fresh, but acquires a smell not unlike that 
of hay when dried and powdered. Its taste is bitterish, strongly astringent, and 
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ultimately swectish. It affords a light brown, greenish yellow powder. Water ex- 
tracts its active principles, which are also soluble in officinal alcohol. Among its 
ingredients are tannic and gallic acids, bitter extractive, resin, gum, fatty matter, a 
volatile oil, and salts of potassa and lime. The tannic acid is so abundant that the 
leaves are used for tanning in Russia. Neither this principle nor gallic acid exists 
in the leaves of the Vaccinium Vitis Idea. 

A crystallizable principle was extracted from uvi ursi by Mr. J. C. C. Hughes, to 
which he gave the name wrsin, but Jungmann (A. J. P., May, 1871, p. 205) after- 
wards showed it to be only impure arbutin. Kawalier (Chem. Gaz., 1853, p. 61) 
obtained arbutin, C,,H,,0.,.H,0, by precipitating the decoction with acetate of lead, 
filtering, treating the liquid with sulphuretted hydrogen, again filtering, evaporating 
to the consistence of syrup, and allowing the product to stand for several days. This 
gradually assumed the form of a crystalline jelly, which, being placed upon linen so 
as to allow the mother-liquor to drain off, and then pressed, yielded nearly colorless 
erystals, which were purified by solution in boiling water, and treatment with animal 
charcoal. Arbutin thus obtained is in long acicular, colorless crystals, united in tufts, 
and of a bitter taste. It is soluble in water, alcohol, and ether, unchanged apparently 
by aheat of 212° F., but fusible at a high temperature, without action on vegetable 
colors, and not precipitated by ferric salts, or by acetate or subacetate of lead. It 
is a glucoside, being resolvable by boiling with sulphuric acid into glucose and a 
peculiar substance named arctuvine, or hydroquinone, O,H,O,. A test for arbutin, 
discovered by Julius Jungmann, is as follows. When phosphomolybdie acid is 
added to a solution of arbutin previously rendered alkaline by:ammonia, or other 
alkali, a blue color is produced, which is deep when the solutions are strong, but 
observable even when they are very dilute. (A. J. P., May, 1871, p. 204.)* After 
the extraction of arbutin, there is obtained from the mother-liquor evicolin, C,,H,,0,,- 

Another crystallizable principle has been discovered by Trommsdorff, who calls it 
wrsone, C,,H,,0,. It appears to be of a resinous character, although it can be ob- 
tained in silky needles, being tasteless and inodorous, insoluble in water, difficultly 
soluble in alcohol and ether, fusible, at a higher temperature volatilizable, and inflam- 
mable in the air. It is obtained by treating uva ursi with a very small quantity of 
ether by percolation, allowing the ether to evaporate, washing the crystalline extract 
with ether, and re-crystallizing from alcohol. (A. J. P., xxvil. 334.) 

Medical Properties and Uses. Uva ursi is astringent and tonic, and is thought by 
some to have a specific direction to the urinary organs, for the complaints of which 
it is chiefly used. Others deny that it possesses a peculiar tendency of this kind, and 
ascribe its effects to its astringent and tonic action. It alters the color of the urine, 
and its astringent principle has been detected in that secretion. It probably, there- 
fore, exerts a direct influence on the kidneys and urinary passages. Though known 
to the ancients, it had passed into almost entire neglect, till its use was revived by 
De Haen about the middle of the last century. It has acquired some reputation as 
an antilithic, and has undoubtedly been serviceable in gravel, partly, perhaps, by a 
direct action on the kidneys, partly by giving tone to the digestive organs, and pre- 
venting the accumulation of principles calculated to produce a secretion or precipita- 


%* Sources of Arbutin. Besides being a constituent of the two species of Arctostaphylos above 
mentioned, this principle is somewhat widely diffused in other plants. It is especially found in 
those belonging to the natural order Hricacew ; as, Chimaphila umbellata, Chimaphila maculata, 
Epigeza repens, and Gaultheria procumbens. In some others it has been supposed to exist because, 
among the products of the dry distillation of their extract, a principle has been found denomi- 
nated hydroquinone, which is one of the products of the destructive distillation of arbutin; but, as 
kinic acid yields the same substance in the same way, the inference in relation to the existence of 
arbutin in the plants is somewhat uncertain. Nevertheless, as kinic acid yields pyrocatechin along 
with hydroquinone, while arbutin gives only the latter, a method of distinguishing the two is af- 
forded ; the plants from which only hydroquinone is obtained probably contain arbutin ; while, if 
both principles are obtained, kinic acid is probably in the plant. (Prof. Maisch, A. J. P., 1874, p. 314.) 

Analysis of Vaccinium vitis idea, or Red whortleberry, by Dr. Griger. The berries contain 
10°185 of soluble matter, 4°204 of insoluble matter (cellulose, pectin, etce.), and 85°611 of water. The 
expressed juice yielded 1-975 of free organic acid (citric and malic), 5°185 sugar, 0°476 tannin, 2°333 
albuminous and pectinaceous substances, suspended fat, etc., 0°216 inorganic bases (potassa, lime, 
magnesia, iron), and 89-815 water. The insoluble residue yielded 0-102 per cent. of ashes con- 
taining sulphate and phosphate of calcium, silicic acid, and oxide of iron. (A. J. P., 1871, p. 543.) 
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tion of calculous matter. In chronic nephritis it is also a popular remedy, and is 
particularly recommended when there is reason to conjecture the existence of ulcer- 
ation in the kidneys, bladder, or urinary passages. Diabetes, catarrh of the bladder, 
incontinence of urine, gleet, leucorrhoea, and menorrhagia are also among the diseases 
in which it has occasionally proved serviceable; and testimony is not wanting to its 
beneficial effects in phthisis pulmonalis. Dr. E. G. Harris, of Fayette, Alabama, 
believes it to have the property of promoting uterine contraction, and has employed 
it with supposed advantage as a substitute for ergot in tedious labors. (See Med. 
Exam., N.8., ix. 727.) The dose of the powder is from a scruple to a drachm 
(1:3-3:9 Gm.), to be repeated three or four times a day; but the fluid extract is 
always preferred. Arbutin has been tried as medicine, in the hope that it might 
have the virtues of the uva ursi, of which it is a constituent, but hitherto with no 
great success. (A.J. P., 1871, p. 205.) 

Another species of Arctostaphylos is A. glauca, a small tree or shrub indigenous in 
California, where it generally grows in dry and rocky places on the west of the moun- 
tain ranges. The leaves are highly esteemed as a remedy in diarrhoea and gonor- 
rhoea, being used in the form of decoction. Chemically examined by Mr. John 
Henry Flint, they were found to contain 9:8 per cent. of tannin; and the ashes of 
the incinerated leaves, amounting to 0°6 per cent., contained potassium, calcium, mag- 
nesium, and iron. A crystalline principle has been discovered in the leaves, which 
Mr. Flint found to be arbutin. (A.J. P., May, 1873, p. 197.) 

Of. Prep. Kixtractum Uvee Ursi Fluidum, UV. S.; Infusum Uvee Ursi, Br. 


VALERIANA. U.S. Valerian. 
(VA-LE-RI-A/NA,) 

“The rhizome and rootlets of Valeriana officinalis. Linné. (Nat. Ord. Valeri- 
anaceve.)” U.S.“ The dried root of Valeriana officinalis. Linn. Woodv. Med. Bot., 
plate 96. From plants indigenous to and also cultivated in Britain, collected in 
autumn ; wild plants being preferred.” Br. 

Valeriane Radix, Br.; Valerian Root; Radix Va‘eriane Minoris; Racine de Valériane, Va- 
ere Wilde Baldrianwurzel, Baldrianwurzel, G.; Valeriana silvestre, /t.; Valerian sil- 
vestre, Sp. 

Gen. Ch. Calyx very small, finally enlarged into a feathery pappus. Cbrolla 
monopetalous, five-lobed, regular, gibbous at the base. Capsule one-celled. (Loudon’'s 
Enc. of Pl.) Stamens exserted, one, two, three, and four. (Nuttall.) 

Valeriana officinalis. Willd. Sp. Plant. i. 177; B. & 7.146. The officinal or 
great wild valerian is a large handsome herbaceous plant, with a perennial root, 
and an erect, round, channelled stem, from two to four feet high, furnished with op- 
posite pinnate leaves, and terminating in flowering branches. The leaves of the 
stem are attached by short, broad sheaths; the radical leaves are larger and stand 
on long footstalks. In the former the leaflets are lanceolate and partially dentate, 
in the latter elliptical and deeply serrate. The flowers are small, white, or rose-col- 
ored, agreeably odorous, and disposed in terminal corymbs, interspersed with pear- 
shaped pointed bracts. The number of stamens is three. The fruit is a capsule 
containiny one oblong-ovate, compressed seed, The plant is a native of Europe, where 
it grows either in damp woods and meadows, or on dry elevated grounds. As found 
in these different situations, it presents characters so distinct as to have induced 
some botanists to make two varieties. Dufresne makes four, of which three prefer 
marshy situations. ‘The variety which affects a dry soil (sylvestris, L. Ph.) is not 
more than two feet high, and is distinguished by its narrow leaves. It has been 
generally believed to be superior to the others in medicinal virtue; but, from ex- 
periments of A. Buchner, it appears that the dried roots of the variety which grows 
in low moist grounds are in no respect inferior, and that the general opinion to the 
contrary is a prejudice. (Pharm. Centralblatt, June, 1852, p. 429.)* 

* Valeriana Mexicana. D.C. According to the Nueva Farmac. Mexicana, the roots of this plant 
contain a large percentage of valerianic acid, which they yield readily and economically. In 
Mexican commerce they are said to occur in slices or fleshy disks about four centimetres or more 


in diameter, or in voluminous tubercles. Externally the color is grayish yellow, internally yellow: 
the odor is strong and disagreeable, the taste bitter. 
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The root should be collected in spring before the stem begins to shoot, or in the 
autumn when the leaves decay. It should be dried quickly, and kept in a dry place. 
It consists of numerous long, slender, brittle, cylindrical, thick-barked rootlets, 
issuing from a tuberculated head or rhizome, which is from “ four-fifths of an inch 
to an inch and a half (2 to 4 em.) long, upright, subglobular or obconical, truncate 
at both ends, brown or yellowish brown, internally whitish or pale brownish, with a 
narrow circle of white wood under the thin bark.” U.S. As brought to this country, 
it frequently has portions of the stem attached. The English is superior to that 
from the continent of Europe. Valerian of good quality has been produced by the 
Shakers at Enfield, New Hampshire, also in Northern Vermont and New York. 
Mr. Thos. Doliber obtained from the American root 28:97 per cent. of alcoholic 
extract, and from the English 17-59 per cent., and states that the native drug has, 
in our market, almost superseded the European. (A. J. P., 1867, p. 70.) 

Properties. The color of the root is externally yellowish or brown, internally 
white. The powder is yellowish gray. The odor, which in the fresh root is slight, 
in the dried is strong and highly characteristic, and, though rather pleasant to many 
persons, is very disagreeable to others. Cats are strongly attracted by it. The 
taste is at first sweetish, afterwards bitter and aromatic. Valerian yields its active 
properties to water and alcohol. Trommsdorff found it to consist of 1:2 parts of 
volatile oil; 12-5 of a peculiar extractive matter, soluble in water, insoluble in ether 
and alcohol, and precipitated by metallic solutions; 18-75 of gum; 6°25 of a soft 
odorous resin; and 63 of lignin. Runge found in it a peculiar fixed acid, which 
produced with bases white salts, becoming green on exposure to the air. (Chem. Gaz., 
No. 170, p. 452.) Of these constituents the most important is the volatile oil. It 
is of a pale greenish color, of the sp. gr. 0-934, with the pungent odor of valerian, 
and an aromatic taste. It becomes yellow and viscid by exposure. 

Bruylants (Berichte Chem. Ges., 1878, p. 449) has obtained from oil of valerian, 
1st, a hydrocarbon or terpene, C,,H,,, boiling at 157° C.; 2d, a liquid compound, 
C,,H,,0, which by means of chromic acid affords common camphor and formic, acetic, 
and valerianic acids, which are met with in old valerian root, owing no doubt to the 
slow oxidation of the compound C,,H,,0; 3d, a crystalline compound of the same 
composition, which in the root is probably combined with the three organic acids 
mentioned, constituting with them compound ethers ; 4th, at from 285° C. to 290° C. 
a greenish, syrupy oil, which, when rectified, is colorless, and seems to have the com- 
position of a borneol-oxide, (C,,H,,),0.- ) 

Trommsdorff ascertained the existence in the oil of a peculiar volatile acid, upon 
which the name of valerianic acid has been conferred. This, when separated from 
the oil, is a colorless liquid, of an oleaginous consistence, having an odor analogous 
to that of valerian, and a very strong, sour, disagreeable taste. It is soluble in 
thirty parts of water, and in all proportions in ether and alcohol. It combines with 
salifiable bases, forming soluble salts, which retain, in a diminished degree, the odor 
of the acid. (Journ. de Pharm., xx. 316.) The results of Bruylants just given 
show that the acid does not exist free in the oil, but is produced by the decomposi- 
tion of its borneol-ether. Valerianic acid is obtained by distilling the impure oil 
from carbonate of magnesium, decomposing by sulphuric acid the valerianate of 
magnesium which remains, and again distilling. M. Rabourdin, of Orleans, believing 
that a large proportion of the valerianic acid remains fixed in the root by union with 
a base, and does not come over by distillation alone, procures it by adding sulphuric 
acid to the root with a sufficient quantity of water, distilling, separating the oil, 
saturating the liquor with carbonate of sodium, evaporating, adding a slight excess 
of sulphuric acid, and again distilling. (Jé7d., vi. 310.) The following process by 
Messrs. T. and H. Smith, of Edinburgh, avoids the inconvenience of distilling so 
bulky a root as valerian, while it answers the same purpose as that of M. Rabourdin. 
Boil the root for three or four hours with rather more than its bulk of water, in 
which an ounce of carbonate of sodium is dissolved for every pound of the root, 
replacing the water as it evaporates. xpress strongly, and boil the residuum twice 
with the same quantity of water, expressing each time,as before. Mix the liquids, 
add two fluidrachms of strong sulphuric acid for every pound of the root, and distil 
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till three-fourths of the liquid have passed over. Neutralize this with carbonate of 
sodium, concentrate the liquid, decompose the valerianate of sodium contained in it 
by sulphuric acid, and separate the valerianic acid set free by a separatory funnel, or 
by distillation. (A. J. P., xvii. 253.) M. Lefort obtains the acid by the rapid oxida- 
tion of the volatile oil. He distils 100 parts of the root with 500 of water, 10 
of sulphuric acid, and 6 of bichromate of potassium, and has thus procured a 
larger proportion of acid than by any other process. (Journ. de Pharm., 3e sér., x. 


The roots of Valertana Phu and V. dioica are said to be sometimes mingled with 
those of the officinal plant; but the adulteration is attended with no serious con- 
sequences; as, though much weaker than the genuine valerian, they possess similar 
properties. The same cannot be said of the roots of several of the Ranunculaceex, 
which, according to Ebermayer, are sometimes fraudulently substituted in Germany. 
They may be readily detected by their want of the peculiar odor of the officinal root. 
According to M. O. Raveil, the valerian in the markets of Paris is largely adulterated 
with the roots of scabious (Scabiosa succisa and S. arvensis, Linn.). They are shorter 
than the genuine root, with larger radicles, less rough, little or not at all striated, very 
brittle, with a white amylaceous fracture. The roots are inodorous in themselves, but 
acquire smell from contact with the valerian. (Journ. de Pharm., xxvi. 209.) 

Medical Properties and Uses. Valerian is gently stimulant, “with an especial 
direction to the nervous system, but without narcotic effects. In large doses it pro- 
duces a sense of heaviness and dull pain in the head, with various other effects indi- 
cating nervous disturbance. The cil, largely taken, is said by M. Barailer, from his 
own observation, to produce dulness of intellect, drowsiness ending in deep sleep, 
reduced frequency of pulse, and increased flow of urine. (See A. J. P., 1861, p. 239.) 
It is useful in cases of irregular nervous action, when not connected with inflamma- 
tion, or an excited condition of the system. Among the complaints in which it has 
been particularly recommended are hysteria, hypochondriasis, epilepsy, hemicrania, 
and low forms of fever, attended with restlessness, morbid vigilance, or other nervous 
disorder. It has also been used in intermittents, combined with Peruvian bark, and 
in acute rheumatism. As the virtues of valerian reside chiefly in the volatile oil, 
the medicine should not be given in decoction or extract. The distilled water is 
used on the continent of Europe; and the volatile oil is occasionally substituted 
with advantage for the root. The dose of the oil is four or five drops (0:24-0:3 
C.c.). Valerianic acid also has been used internally. (See Acidum Valerianicum.) 
Landerer says that, in his’ experience, the acid prepared from the root is preferable 
therapeutically to the artificial acid. 

Of. Prep. Abstractum Valerian, U. S.; Extractum Valerianz Fluidum, U. S.; 


Tinctura Valerianze ; Tinctura Valerianz: Ammoniata. 


VANILLA. U.S. Vanilla. 
(VA-NIL'TA.) 

«The fruit of Vanilla planifolia. Andrews. (Nat. Ord. Orchidacex.)” UJ. 8. 

Fructus (s. Silique) Vanille, P.G.; Vanille, Fr., @. 

Gen. Ch. Sepals spreading or erect, distinct. Petals of a similar form and texture. 
Labellum connate with the columna, crested, membranous, convolute, undivided. 
Anther terminal, opercular; pollen granular. Fruit a fleshy pod ; seeds round, desti- 
tute of loose tunic. Trndley. 

Vanilla planifolia. Andrews, Bot. Repository, t.538 (1808); B. &@ TL. 272.— 
V. claviculata, Swartz. This is a fleshy, dark green, perennial climbing plant, 
with a very long, smooth, dark green stem, much branched, and furnished at the 
nodes with aerial roots, which cling to and obtain nourishment from the tree sup- 
porting the plant. The dark green, tough leaves are alternate, oval, sessile, attenu- 
ate at the apex, fleshy, and veinless. The pale greenish yellow, sessile flowers are 
about two inches in diameter, and occur in loose, axillary racemes of eight or ten. 
The fruit is a slender pod, seven or eight inches long, filled with an oily mass con- 
taining numerous small, black, shining seeds. The plant is a native of the West 
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Indies, Mexico, and South America, and is cultivated in Java and the Isles of 
France and Bourbon. It is stated to be grown under glass in England and France, 
and at Liége, with commercial success. (A. J. P., xlvi. £19.) Doubts, however, 
exist whether commercial vanilla is entirely derived from this species, and the United 
States Pharmacopoeia formerly ascribed it to V. aromatica, Schwartz, which is 
specifically characterized by its ovate, oblong, nerved, opposite leaves, its wavy sepals, 
its acute lip, and its very long cylindrical capsules. V. Guaynensis and V. palmarum 
are said to yield an aromatic fruit. (See also below.) 

In Mexico the vanilla plant flourishes on the eastern coast, in the States of Vera 
Cruz and Oaxaca. It begins to bear fruit in three years, and continues to bear thirty 
or forty years. Though most of the vanilla of commerce is derived from plants 
growing wild in the forests, yet much is the product of a species of cultivation 
which is very simple. All that is necessary is to cut a slip of the stem from the 
lower part, and plant it near the trunk of a tree, attaching it by cords. The plant 
immediately takes root in the bark of the tree, aud sends out air roots, which, reach- 
ing the ground, fix themselves in the soil. The fruit is ready for Bollgction about 
the end of March, and the harvest continues three months. (A.J. P., 1866, p. 33.) 

The pods are collected before they are quite ripe, dried in the shade, aera with 
a coating of fixed oil, and then tied in bundles, which are satroudded with sheet 
lead, or enclosed in small metallic boxes, and sent into the market. Several varieties 
of vanilla exist in commerce.* The most valuable, called dey, or vainilla mansa, by 
the Spaniards, consists of cylindrical, somewhat flattened pods, six or eight inches 
long, three or four lines thick, nearly straight, narrowing towards the extremities, 
bent at the base, shining and dark brown externally, wrinkled longitudinally, soft and 
flexible, and containing within their tough shell asoft black pulp, in which numerous 
minute, black, glossy seeds are embedded. It has a peculiar, strong, agreeable odor, 
and a warm, aromatic, sweetish taste. The interior pulpy portion is most aromatic. 
In it are more or less numerous, minute crystals. Another variety, called vainilla 
stmarona by the Spaniards, is smaller, of a lighter color, and less aromatic. 'The 
pods are said to be very dry and to contain no vanillin. (Nueva Farmacop. Mexi- 
cana.) According to Schiede, itis yielded by a distinct species, the Vanilla sylvestris 
(Schiede). A third variety is the vainilla pompona of the Spaniards (boba vainilla, 
or pldtano vainilla). In this, the pods are from five to seven inches long, from six 
to nine lines broad, shaped somewhat like a plantain, almost always open, very 
dark brown or nearly black, soft, viscid, and of a strong, not very pleasant, anise-like 
odor. Schiede states that it is the product of the Vanilla pompona (Schiede). 
The variety vainilla vezacate is said to be derived from pods gathered long before 
maturity. (VV. Farm. Mexic.) According to Bucholz, vanilla does not yield volatile 
oil when distilled with water; and the aroma appears to depend on chemical changes 
which take place during and after the curing of the fruit. 

Many years since, vanilla was analyzed by Bucholz and Vogel, the former of whom 
found in it a disagreeably smelling fixed oil, a soft resin smelling feebly of vanilla 
when heated, a bitterish extractive resembling tannin, sugar, starch, and benzoic 
acid. But the characteristic odorous principle was not isolated. This object was 
accomplished by M. Gobley, who, by exhausting vanilla with alcohol of 85°, evapo- 
rating the resulting tincture to an extract, softening this with water, and agitating in 
a flask with ether so long as it gave color to that fluid, then evaporating the ethereal 
liquid and treating the ‘residue with boiling water, obtained on the evaporation of 
the water a crop of crystals having the odor of vanilla. Purified by treatment with 
animal charcoal, and recrystallization, the new principle appeared in the form of 
colorless, long, four-sided needles, terminated by two faces. It has a strong odor 
of vanilla, with a hot, biting taste, and is frequently seen in acicular crystals upon 
the external surface of the bean. ‘This compound, for which M. Gobley proposed 
the name vanillin, is now recognized as the methyl-ether of protocatechuic aldehyd, 

OCH, 
C,H, 4 OH, or C,H,O,. It forms crystalline needles, fusing at 80°-81° C. Difii- 
COH 
For further details, see A. J. P., xlvi. 417. 
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cultly soluble in cold water, readily in hot water, easily soluble in alcohol and ether, 
chloroform and carbon disulphide. It oxidizes slowly in damp air to vanillic acid, 
C,H,O,; when heated with dilute hydrochloric acid to 200° C., it breaks up inte 
methyl chloride and protocatechuic acid. 

Tiemann and Haarmann (Ber. Chem. Gres., 1874, p. 613), who first ascertained 
the true character of vanillin, also found that it could be made synthetically from 
coniferin, a glucoside contained in the cambium layer of the pine. This coniferin, 
C,,H,,0, -+ 2H,0, or the compound C,,H,,0,, which with glucose results from its 
decomposition, is oxidized by sulphuric acid and potassium bichromate with the pro- 
duction of vanillin. Artificial vanillin was made in this way from coniferin under 
Tiemann and Haarmann’s patents, but it is now made from eugenol, C,,H,,0,, which 
is oxidized with alkaline solution of potassium permanganate. Hugenol can also be 
changed into aceteugenol, which with weak acid solution of potassium permanganate 
is oxidized to acetvanillic acid, and this by boiling with weak caustic potash is 
changed into vanillin. Oil of cloves is therefore used as a basis for the manufacture 
of artificial vanillin. Although the latter substance has been largely manufactured, it 
does not take the place of the preparations of vanilla, the flavor and odor of the latter 
being greatly preferred. It passes with water in distillation. If vanilla finely divided 
be’ distilled with water, a turbid liquid passes, which becomes clear by agitation with 
ether ; and the ether on evaporation yields crystals of vanillin. Messrs. Tiemann and 
Haarmann obtained from Mexican vanilla 1:69, Reunion vanilla 2°48, Java vanilla 
2°75 per cent. of vanillin. Mr. Stokeby found in vanilla resin, wax, a fixed oil, a 
brown resinous matter, tannic acid changing the salts of iron to green, gum, sugar, 
phosphates, and sulphates; and hydrochloric acid separated from it oxalic acid, 
and potassa humic acid. (Journ. de Pharm. et de Chim., 4e sér., ili, 76, 1866.) 

Medical Properties and Uses. Vanilla has the properties of the aromatics gen- 
erally, but is probably more diffusibly stimulant, with some influence on the nervous 
system. It is employed more as a perfume, and to flavor chocolate, ice-cream, ete., 
than as a medicine.* It has, however, been recommended as a remedy in hysteria 
and low fevers, in the form of an infusion made in the proportion of about half an 
ounce to a pint of boiling water, and given in tablespoonful (15 C.c.) doses. A fluid 
extract would be a convenient form for exhibition. 


Of. Prep. Tinctura Vanille, U. S.; Trochisci Ferri, 7. 8. 


VAPORES. Vapors. Inhalations. 
(VA-PO’/RES.) 

This is a class of preparations introduced into the British Pharmacopeeia, the 
expediency of which, in a pharmaceutical code, is, to say the least, doubtful. There 
is no such complexity in the preparations as to require peculiar skill, and the whole 
process, in each case, is more appropriate to the duties of a nurse in the sick chamber, 
than to those of the pharmacist. 


VAPOR ACIDI HYDROCYANICI. Br. Inhalation of Hydrocyanic 
Acid. 
(VA/POR AQ'I-DI HY-DROQ-CY-AN’T-CT.) 
“Take of Diluted Hydrocyanic Acid ten to fifteen minims ; Water (cold) one 


jluidrachm. Mix in a suitable apparatus, and let the vapor that arises be inhaled.” 
Br, 


* Vanilla Poisoning. Twenty years ago, Orfila recorded cases of poisoning by the eating of vanilla 
ices, and recently many cases have occurred both in Europe and in this country. Thesymptoms are 
those of intense gastro-intestinal irritation, and closely resemble those of cholerine. That the 
attacks have not simply been cholera morbus induced by the ingestion of cold ices, is shown by the 
facts that many of the flavored dishes were pies and even simple farinaceous puddings. Elabo- 
rate chemical investigations have proven the absence of metallic poisons in the ingesta. It seems 
to be clearly made out that the vanilla bean was the vehicle of the poison; but the nature of the 
latter has not been determined. Schroff believes it to be cardol derived from the oil of cashew nut, 
placed upon the vanilla pod to preserve it, but there does not seem to be any proof of this; and it is 
stated that cardol could not be found in the vanilla pods obtained from the Vienna café at Berlin, 
where poisoning had occurred. For further particulars, consult P. J. 7., 1874, p. 853. 
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VAPOR CHLORI. Br. Inhalation of Chlorine. 
(VA/POR GHLO/RI,) 


“Take of Chlorinated Lime two ounces; Water (cold) a suffictency. Put the 
powder into a suitable apparatus, moisten it with the Water, and let the vapor that 
arises be inhaled.” Br. 


VAPOR CONLZE, Br. Inhalation of Conia. 
(VA'POR CQ-NI' 2.) 


“Take of Extract of Hemlock sixty grains; Solution of Potash one fuidrachm ; 
Distilled Water ten Aluidrachms. Mix. Put 20 minims of the mixture on a sponge, 
in a suitable apparatus, so that the vapor of hot water passing over it may be in- 
haled.”” Br. 

The object of the potassa is to decompose the salt of conine in the extract, by taking 
the acid, and liberating the volatile alkaloid. The genuineness of the vapor may be 
known by the strong mouse-like odor which is perceived. 


VAPOR CREASOTI. Br. Inhalation of Creasote. 
(VA/POR CRE-A-SO'TI,) 


“Take of Creasote twelve minims ; Boiling Water eight fluidounces. Mix the 
Creasote and Water in an apparatus so arranged that air may be made to pass 
through the solution, and may afterwards be inhaled.” Br. 


VAPOR IODI. Br. Inhalation of Iodine. 
(VA/POR I-0’DI.) 


“Take of Tincture of Iodine one fluidrachm ; Water one fluidounce. Mix ina 
suitable apparatus, and, having applied a gentle heat, let the vapor that arises be 
inhaled.” Br. 


VERATRINA. U.S. Veratrine. 


(VER-A-TRI'NA.) 


« An alkaloid or mixture of alkaloids, prepared from the seeds of Asagreea offi- 
cinalis. Lindley. (Nat. Ord. Melanthacez.)” U.S. 

Veratria, U. 8.1870; Veratria, Br.; Veratrium, P.G.; Veratrine, Fr.; Veratrin, @. 

“Take of Cevadilla two pounds [avoirdupois] ; Distilled Water, Rectified Spirit, 
Solution of Ammonia, Hydrochloric Acid, of each, a sufficiency ; Purified Animal 
Charcoal, sixty grains. Macerate the Cevadilla with half its weight of boiling Dis- 
tilled Water, in a covered vessel, for twenty-four hours. Remove the Cevadilla, 
squeeze it, and dry it thoroughly with a gentle heat. Beat it now in a mortar, and 
separate the seeds from the capsules by brisk agitation in a deep narrow vessel, or by 
Winnowing it gently on a table with a sheet of paper. Grind the seeds in a coffee 
mill, and form them into a thick paste with Rectified Spirit. Pack this firmly in a 
percolator, and pass Rectified Spirit through it till the Spirit ceases to be colored. 
Concentrate the spirituous solution by distillation, so long as no deposit forms; and 
pour the residue, while hot, into twelve times its volume of cold Distilled Water. 
Filter through calico, and wash the residue on the filter with Distilled Water, till 
the fluid ceases to precipitate with Ammonia. To the united filtered liquids add 
the Ammonia in slight excess, let the precipitate completely subside, pour off the 
supernatant fluid, collect the precipitate on a filter, and wash it with Distilled Water 
till the fluid passes colorless. Diffuse the moist precipitate through twelve fluid- 
ounces of Distilled Water, and add gradually with diligent stirring sufficient Hydro- 
chloric Acid to make the fluid feebly but persistently acid. Then add the Animal 
Charcoal ; digest at a gentle heat for twenty minutes, filter, and allow the liquid to 
cool. Add Ammonia in slight excess, and, when the precipitate has completely 
subsided, pour off the supernatant liquid, collect the precipitate on a filter, and wash 
it with cold Distilled Water till the washings cease to be affected by nitrate of silver 
acidulated with nitric acid. Lastly, dry the precipitate first by imbibition with fil- 
tering paper, and then by the application of a gentle heat.” Br, 
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The U. S. P. 1880 very properly does not give a process for this alkaloid, as it 
cannot be made profitably by the pharmacist. 

In the U.S. process of 1870 the first step is to obtain a tincture of cevadilla. 
In the British process, which is mainly that of the late Edinburgh Pharmacopeeia, 
the use of alcohol is preceded by measures calculated to bring the seeds into a proper 
state for its action. This is not satisfactorily effected by mere bruising. The seeds 
are not thus separated from the capsules; and, on account of their elasticity, they 
cannot be conveniently comminuted in a mortar. The mode of proceeding given in 
the British Pharmacopeia was suggested by Christison, and is said by him to answer 
the purpose. In the U.S. process of 1870 the tincture, when made, is evaporated 
to the consistence of an extract. This contains the veratrine combined with a vege- 
table acid, probably gallic, as it exists in the seeds. From the extract the alkaloid 
is dissolved by the acidulated water, which at the same time converts it in great 
measure into a sulphate, a small portion possibly remaining in the solution combined 
with an excess of the native acid. The magnesia combines with the acids and throws 
down the veratrine, which is then taken up by alcohol, and again yielded in a purer 
state by evaporation. To purify it still further, it is redissolved in water by the 
agency of sulphuric acid, is submitted to the action of animal charcoal, and is finally 
precipitated by ammonia. In the British process, the tincture is concentrated until 
it begins to let fall a precipitate, and is then poured into water, which throws down 
the resin and oil with a portion of the coloring matter, and retains the salt of vera- 
trine. This is then decomposed by ammonia, and the precipitated veratrine is 
slightly washed with cold water to free it from adhering impurities. If much water 
is employed in the washing, a considerable portion of the veratrine is lost, in conse- 
quence of being in some degree soluble in that menstruum in its ordinary impure 
state. The remaining steps of the British process consist in the purification of the 
veratrine by forming a hydrochlorate in solution, decolorizing this by animal charcoal, 
and again precipitating by ammonia.* 

The U.S. process of 18707 is essentially that of M. Courbe. The veratrine ob- 
tained by it, though not pure, is sufficiently so for medical use. A drachm of it, in 
this state, may be procured from a pound of cevadilla. Meissner, in 1819, applied 
the term sabadilline to an alkaloid extracted by him. Pelletier and Caventou had 


* Mr. James Beatson, manufacturing chemist of the U.S. Naval Laboratory at New York, rec- 
ommends the following method of preparing veratrine as less complicated and troublesome than 
the officinal, and quite satisfactory in its results. Take 73 pounds (avoirdupois) of cevadilla, rub 
it upon a coarse wire sieve so as to separate the seeds from the capsules, and reduce the former to 
a coarse powder by a Swift’s drug mill. Pass the capsules also through the mill, separate the finer 
portion, and mix it with the ground seeds. Moisten the mixture with alcohol, and allow it to stand 
12 hours; then introduce it into a displacement apparatus, and pour upon it 30 gallons of alcohol. 
When a convenient quantity of the liquid has passed, submit it to distillation, and return the dis- 
tilled alcohol to the displacement apparatus; and proceed in the same way until the cevadilla is 
thoroughly exhausted. Collect all the alcoholic liquor from the exhausted seeds, and continue the 
distillation until the tincture has a syrupy consistence. Pour this while hot into eight times its 
volume of cold water, throw the whole on a calico filter, and wash until the washings cease to indi- 
cate the presence of the veratrine. Mix the washings with what first passed through the filter, and 
add aqua ammonie in excess (about 4 pounds). Wash the precipitated veratrine with cold water, 
and dry it with a very gentle heat. Mr. Beatson obtained by this process eleven and a quarter 
ounces of veratrine, but faintly tinged with coloring matter. (A.J. P., xxvi. 5.) 

T Veratria, U.S. 1870. “Take of Cevadilla, in moderately fine powder, twenty-four troy- 
ounces ; Alcohol, Sulphuric Acid, Magnesia, Water of Ammonia, Purified Animal Charcoal, Water, 
each, a suficient quantity. Digest the Cevadilla with eight pints of Alcohol, for four hours, in a 
distillatory apparatus, with a heat approaching to boiling, and pour off the liquid. To the residue 
add eight pints more of Alcohol mixed with the portion distilled, and, having digested for an hour, 
pour off the liquid as before. Digest for a third time with the same quantity of Alcohol, together 
with the portion last distilled, and again pour off. Press the remains of the Cevadilla, mix and 
strain the liquids, and, by means of a water-bath, distil off the Alcohol. Boil the residue three or 
four times in Water acidulated with Sulphuric Acid, mix and strain the liquids, and evaporate to 
the consistence of syrup. Add Magnesia in slight excess, shake the mixture frequently, then ex- 
press, and wash what remains. Repeat the expression and washing two or three times, and, hay- 
ing dried the residue, digest it with a gentle heat several times in Alcohol, and strain after each 
digestion. Distil off the Alcohol from the mixed liquids, boil the residue for fifteen minutes in 
water mixed with a little Sulphuric Acid and Purified Animal Charcoal, and strain. Having thor- 
oughly washed what remains, mix the washings with the strained liquid, evaporate with a moder- 
ate heat to the consistence of thin syrup, and drop in sufficient Water of Ammonia to precipitate 
the Veratria, Lastly, wash the alkaloid with Water, and dry it with a gentle heat.” 
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probably produced the same preparation when they announced the discovery of 
veratrine in the same year. This substance is the veratrine described as prepared 
Ly Couerbe’s process. Couerbe, in 1834, announced the discovery of an additional 
alkaloid, to which he gave Meissner’s old name of sabadilline, and Weigelin, in 1871, 
announced the discovery of a third alkaloid, which he called sabatrine. G. Merck, 
in 1855, obtained veratrine in a crystallized state by solution and separation from 
strong alcohol. 

Wright and Luff (Journ. Chem. Soc., 33, p. 338) have brought order from this 
confusion by a careful study of the whole subject. They find three alkaloids in 
sabadilla seeds: cevadine, C,,H,,NO, (the alkaloid hitherto known as the veratrine 
of Merck); veratrine, C,,H,,NO,,; and cevadilline, C,,H,,NO,. Of these, the cev- 
adine (formerly veratrine) forms, when crystallized from alcohol, needles or compact 
crystals, which fuse at 205° ©. (401° F.), effloresce rapidly in the air, and become 
opaque. It is insoluble in water, easily soluble in alcohol and ether. It dissolves 
in warm concentrated hydrochloric acid with dark violet color, which on boiling be- 
comes intensely red. When heated with alcoholic potash they are decomposed into 
methyl-crotonic (tiglinic) acid and cevine, C,,H,,NO,. The veratrine of Wright and 
Luff is obtained from the mother-liquor of the cevadine by extraction with ether. 
It forms an uncrystallizable resinous mass, fusing at 180° 'C., but yields crystallized 
salts. Boiled with caustic soda it is decomposed into dimethyl-protocatechuic 
(veratric) acid and verine C,,HW,.NO,. Cevadilline remains after the extraction of 
the veratrine, insoluble in ether. It is also uncrystallizable, nearly insoluble in ether 
and boiling benzol, but easily soluble in fusel oil. 

Two acids have also been found in sabadilla: the sabadillic or cevadic acid of 
Pelletier and Caventou, forming needle-like crystals fusing at 20° C., and the veratric 
acid of Merck, which Keerner showed to be dimethy]-protocatechuic acid. 

Properties. Veratrine is officinally described as “a white, or grayish white, 
amorphous, rarely crystalline powder, permanent in the air, odorless, of a distinctive, 
acrid taste, leaving a sensation of tingling and numbness on the tongue, producing 
constriction of the fauces, and highly irritant to the nostrils. Veratrine is very 
slightly soluble in cold or hot water, but imparts to it an acrid taste and a feebly 
alkaline reaction. In boiling water it strongly cakes together without melting. It 
is soluble in 3 parts of alcohol at 15° C. (59° F.), and very soluble in boiling alcohol; 
also soluble in 6 parts of ether, in 2 parts of chloroform, in 96 parts of glycerin, and 
in 56 parts of olive oil. When heated, it melts; at higher temperatures it chars and 
is wholly dissipated. ‘‘ With nitric acid, Veratrine forms a yellow solution, and, 
by contact with sulphuric acid, it first assumes a yellow color, which soon passes to 
reddish yellow, then to an intense scarlet, and, after a while, to violet-red. On 
triturating Veratrine with sulphuric acid in a glass mortar, the yellow or yellowish 
red solution exhibits, by reflected light, a strong, greenish yellow fluorescence, which 
becomes more intense on adding more sulphuric acid. Heated with concentrated 
hydrochloric acid, it dissolves with a blood-red color.” U.S. 

Medieal Properties and Uses. Veratrine is locally irritant, and exercises a pecu- 
liar influence on the nervous system. Rubbed upon the skin it excites a sensation of 
warmth and a peculiar tingling. Sometimes an evanescent blush is produced, and 
still more rarely an eruption upon the skin; but, in general, no decided signs of in- 
flammation are evinced. Upon the denuded cutis, however, veratrine and its salts are 
powerfully irritating; in the mouth and fauces they produce an almost insupportable 
sense of acrimony, and snuffed up the nostrils excite violent sneezing. Magendie states 
that, when taken internally in the dose of a quarter of a grain, they promptly pro- 
duce abundant alvine evacuations, and in larger doses provoke more or less violent 
vomiting. Other experimenters have observed similar effects. Dr. Turnbull, on the 
contrary, says that he has very seldom found them to purge, even when largely ad- 
ministered. According to this author, their first effect, when given in moderate 
doses, is a feeling of warmth in the stomach, gradually extending itself over the 
abdomen and lower part of the chest, and ultimately to the head and extremities. If 
the medicine is continued, this feeling of warmth is followed bya sense of tingling, 
similar to that produced by the external use of the medicine, which manifests itself 
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in different parts of the body, and sometimes over the whole surface, and is frequently 
accompanied by perspiration and some feelings of oppression. Occasionally also diu- 
resis is produced. When taken in toxic doses it causes violent vomiting, serous 
purging, often with intense burning in the mouth and throat, and general muscular 
weakness. No fatal case of poisoning is on record; but in the experiments of 
Esche on himself a half-grain of the acetate produced collapse, with a pale, cold, 
wet skin, pinched features, a rapid, thready, irregular pulse, violent vomiting, and 
marked muscular tremblings. The phenomena of veratria-poisoning in dogs, rab- 
bits, etc., are failure of muscular power, along with violent muscular twitchings 
and convulsions, which are often plainly excited by external irritants, severe vomit- 
ing, generally but not always accompanied by purging, and disturbance of motion, 
respiration, and circulation. The pulse is at first, if the dose be not too large, 
quickened and strengthened, but in a very short time it becomes slower and weaker, 
and finally very frequent, thready, and irregular. When very large doses are given, 
the animal often dies at once of a universal paralysis. After death from a very 
large dose, the muscles are found to have lost more or less completely their irrita- 
bility. This loss of irritability is preceded by a stage of excessive irritability, and 
there can be no doubt that the alkaloid acts directly and powerfully upon the 
muscle. The poison appears also to affect the motor peripheral nerves. The centre 
of respiration is profoundly depressed by the alkaloid, which is also a direct paralyz- 
ant to the heart muscle. 

The diseases in which veratrine has been employed are chiefly gout, rheumatism, 
and neuralgia. M. Piedagnel has used it with great supposed advantage in acute 
articular rheumatism, which he has found generally to get well under its use in seven 
or eight days. (See Am. Journ. of Med. Sci., N. 8., xxvi. 496.) Dr. Turnbull has 
found it useful also in dropsy, and in diseases of the heart, particularly those of a 
functional character. He thinks he has also seen it do good in structural diseases of 
that organ, but chiefly by acting as a diuretic, and thus removing effusion in the peri- 
cardium. Prof. Vogt, of Berne, has employed it in pneumonia, giving 5 milligrammes 
(about the thirteenth of a grain) every two hours, and five or six times that amount 
during the day, increased in insusceptible persons to ten or twelve times the quantity ; 
the dose being continued or increased till vomiting and reduction of the pulse are 
produced. (See A. J. P., May, 1860, p. 222.) Dr. D. Martin, of the French army, 
has experienced great advantage from it in choroido-iritis. (Ann. de T'hérap., 1867, 
p- 16.) Veratrine has also been employed in dysmenorrheea, and in various nervous 
affections, as paralysis, hooping-cough, epilepsy, hysteria, and disorders dependent 
upon spinal irritation. One-twelfth of a grain (0-005 Gm.) may be given in the 
form of pill, and repeated every three or four hours till the effects of the medicine 
are experienced. Some prefer the salts for internal use. Dr. Turnbull states that 
the tartrate is least disposed to irritate the stomach. The sulphate or acetate, 
however, may be used. Any one of these salts may be prepared by treating vera- 
trine with water acidulated with the acid to perfect neutralization, and then carefully 
evaporating to dryness. For internal administration, however, it is a remedy of 
doubtful value. It is much more employed externally, and is applicable in this 
way to many of the complaints already mentioned. It has been highly praised 
as a local application in chronic swellings, stiffening, and induration of the joints, 
whether from rheumatism, scrofula, or simply from local injuries, as sprains. It 
may be used either dissolved in alcohol, or rubbed up with lard or other unctuous 
substance, in the proportion of from five to twenty grains to the ounce. It is 
advisable that the alkaloid should be dissolved in a little alcohol before being mixed 
with the lard. Of the ointment thus prepared, a portion of the size of a filbert may 
be rubbed upon the skin over the part affected, night and morning, from five to 
fifteen minutes, or until the more urgent symptoms are relieved. Veratrine may be 
used in this way to the amount of from four to eight grains in the day. Care must 
be taken that the cuticle is sound over the parts to which it is applied. When the 
skin is irritable, smaller quantities than those above mentioned must be used. 

Of. Prep. Oleatum Veratrine ; Unguentum Veratrine, U.S. 
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VERATRUM VIRIDE. U.S. Veratrum Viride. [American 
Hellebore. | 


(VE-RA/TRUM VIR/I-DE.) 


“The rhizome and rootlets of Veratrum viride. Aiton. (Wat. Ord. Melan- 
haces.) U.S. “The dried rhizome of Veratrum viride. Collected in autumn 
in the United States and Canada.” Br. 

Veratri Viridis Radix, Br.; Green Hellebore Root; Veratre vert, Fr.; Griiner Germer, G. 

Gen. Ch. Flowers moneeciously polygamous. Pertanth of six spreading and 
separate obovate, oblong (greenish or brownish) sepals, more or less contracted at 
base, entirely free from the ovary, not gland-bearing. laments free from the 
sepals, and shorter than they, recurving. Gray. 

Veratrum viride. Willd. Sp. Plant. iv. 896; Bigelow, Am. Med. Bot. ii. 121; 
B. & T. 286. The American hellebore,* known also by the names of Indian poke, 
poke root, and swamp hellebore, has a perennial, thick, fleshy root or rhizome, the 
upper portion of which is tunicated, the lower solid, and beset with numerous whitish 
fibres or radicles. The stem is annual, round, striated, pubescent, and solid, from 
three to six feet in height, furnished with bright green leaves, and terminating in a 
panicle of greenish yellow flowers. The leaves gradually decrease in size as they 
ascend. The lower are from six inches to a foot long, oval, acuminate, plaited, nerved, 
and pubescent, and embrace the stem at their base, thus affording it a sheath for 
a considerable portion of its length. Those on the upper part of the stem, at the 
origin of the flowering branches, are oblong lanceolate. The panicle consists of 
numerous flowers, distributed in racemes with downy peduncles. Each flower is 
accompanied with a downy, pointed bract, much longer than its pedicel. There is 
no calyx, and the corolla is divided into six oval acute segments, thickened on the 
inside at their base, with the three alternate segments longer than the others. The 
six stamens have recurved filaments, and roundish two-lobed anthers. The germs 
are three, with recurved styles as long as the stamens. Some of the flowers have 
only the rudiments of pistils. Those on the upper end of the branchlets are barren, 
those below fruitful. The fruit consists of three cohering capsules, separating at top, 
opening on the inner side, and containing flat imbricated seeds. 

This indigenous species of Veratrum inhabits swamps, wet meadows, and the banks 
of mountain streamlets. It is more abundant northward, but reaches as far south as 
the Carolinas. Irom May to July is the season for flowering. It is doubtful whether 
the root should be collected in autumn, or just before flowering. It should not be 
kept longer than one year, as it deteriorates by time. 

Properties. As found in the shops, it is usually in small pieces or fragments ; 
but sometimes it comes whole or merely sliced, so that its characteristic form may 
be observed. In this condition it is seen to consist of a rhizome one to three inches 
in length by somewhat less than an inch in thickness where broadest, tapering to a 
very obtuse or truncated extremity, simple or divided, compact but light, of a dark 
brown color externally, and either closely invested with numerous yellowish rootlets 
often several inches long, or exhibiting marks on the surface whence they have been 
removed. When sliced, the cut surface is of a dingy white color. The rootlets are 
three to six inches long, about as thick as a large knitting-needle, or somewhat 
thicker, obviously much shrunk in drying, and marked by numerous close-set in- 
dentations, which give them a characteristic appearance. Not unfrequently portions 
of the dried stem or leafstalks remain attached to the rhizome, which should always 
be rejected, as they were ascertained by Prof. Procter to be inert. (A. J. P., 1864, 
p. 99.) The root has a bitter, acrid taste, leaving a permanent impression in the 
mouth and fauces; it is inodorous, but its powder produces sneezing when snuffed. 
In sensible properties it bears a close resemblance to white hellebore. 

The chemical composition of Veratrum viride is closely analogous to that of Vera- 
trum album, so that a brief review of the chemical history of the two will be given. 

Pelletier and Caventou, in 1819, found in the rhizome of Veratrum album a sub- 


* The specific distinctness of the American plant from the European is very doubtful. Certain 
Alpine forms of V. albwm are said to resemble exactly the V. viride. 
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stance which they regarded as identical with the veratrine just announced by Meiss- 
ner as contained in sabadilla seeds. Simon (Ann. Ch. und Ph., 24, p. 214), 
in 1837, found the alkaloid yervine also in Veratrum album. Worthington (A.J. P., 
1839, p. 89) found an alkaloid in Veratrum viride which he considered to be the 
veratrine then known from other sources. Richardson, in 1857, and Percy, in 
1864, confirmed his results. Bullock (A.J. P., 1865, p. 321) shortly after found, 
on examination of Veratrum viride, that while it contained at least two characteristic 
alkaloids, neither of these was veratrine. The alkaloids noted by Bullock were 
named in a former edition of this work wiridine and veratroidine. Peugnet (WN. Y. 
Med. Record, 1872, p. 120), in 1872, showed the identity of the first of these with 
jervine, and this was confirmed by Mitchell (A. J. P., 1874), who also made out a 
distinct alkaloid in Veratrum album, to which he applied the name of veratralbine. 
Meanwhile, the veratroidine discovered by Bullock in Veratrum viride was also found 
in Veratrum album by Tobien in 1877. In a paper published in 1876 (4. J. P., 
April, 1876), Bullock expresses his doubt as to the existence of veratroidine as a dis- 
tinct alkaloid, considering that it may have been only jervine admixed with resin. 
Here the matter rested until the elaborate researches of Wright and Luff (Journ. Chem. 
Soc., 35, pp. 405, 421), who find in Veratrum album, jervine, C,,H,,NO, + 2H,0, 
rubyervine, O,,H,,NO,, pseudojervine, C,,H,,NO,, and veratralbine, C,,H,,NO, (?), 
and also traces of an alkaloid having sternutatory power (possibly cevadine). In 
Veratrum viride they found jervine, pseudojervine, cevadine, very little rubi- 
jervine, and traces of veratrine and veratralbine. Of these, rubijervine probably 
agrees with Bullock’s veratroidine, although as prepared by Bullock in his earlier 
experiments it was undoubtedly mixed with resin, as the fusing point given (270° 
F.-275° F.) is much lower than that given by Wright and Luff for their pure 
crystals, which fused at 236° C. (456:8° F.). Pseudojervine forms crystals very 
similar to those of jervine, but it fuses at 299° C. (570°2° F-.), instead of 231°— 
237° C. (447-8° F.-458-6° F.). Worthington has pointed out the presence of 
gallic acid and sugar in Veratrum viride. 

Medical Properties and Uses. When taken in small doses by man, veratrum 
viride first reduces the force without much lessening the frequency of the pulse, but 
after a time the pulse-rate falls very much. 

If any exertion be made during this stage of depression, the slow pulse will be 
suddenly converted into an exceedingly rapid one. The slow pulse is sometimes 
moderately full, but is always very soft and compressible; the rapid pulse is ex- 
ceedingly feeble and small, often thready, and may become imperceptible. Severe 
nausea and vomiting accompany or follow the reduction of the pulse-rate. That the 
latter is not due to gastric disturbance is, however, shown by the fact that it often 
precedes the stomachic symptoms, and may exist without them. During the stage 
of depression there is always decided muscular weakness and relaxation. After a 
poisonous dose the symptoms above noted are increased in intensity and become 
very alarming. A running, almost imperceptible pulse, a cold, clammy skin, 
intense nausea and, incessant attempts at vomiting, or retching, or hiccough, ab- 
solute muscular prostration, faintness, vertigo, loss of vision, and semi-uncon- 
sciousness, make up the group of extreme symptoms. For full details as to the 
method in which these symptoms are produced, the reader is referred to H. C. 
Wood’s Treatise on Therapeutics; the allotted space here will allow us only to state 
that veratrum viride is a powerful spinal and arterial depressant, exerting little or 
no direct influence upon the cerebral centres; it lowers the pulse-rate by a direct 
action on the muscle (jervine) and by stimulating the inhibitory nerves (veratrol- 
dine) ; it diminishes the force of the heart-beat by a direct influence on the cardiac 
muscle (jervine), and produces a general vaso-motor paralysis (jervine) more or less 
complete according to the size of the dose. By the action especially of the jervine 
the spinal motor centres are directly depressed. Neither the sensory centres nor the 
motor or sensory nerves are distinctly affected. 

Veratrum viride is used in practical medicine to reduce arterial excitement and 
to quiet spinal spasms. In adynamic fevers it should never be administered ; but in 
the first stage of frank pneumonia, or in any disease, when true sthenic arterial ex- 
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citement is to be combated, except it be in gastritis or peritonitis, it may be employed 
asa prompt, thoroughly efficient, and at the same time very safe remedy,—very safe, 
since it is almost incapable of producing death in the robust adult, unless used with 
great recklessness and in repeated doses. In chronic cardiac diseases it may be em- 
ployed in precisely those cases in which digitalis is contra-indicated,—7.e., where 
there is excessive hypertrophy. 

In poisoning, vomiting should be encouraged by large draughts of warm water 
until the stomach is well washed out. Then the patient should be forced to lie flat 
upon the back, with the head lower than the feet, and the efforts at vomiting should 
be restrained. If they cannot be checked, and if the prostration be severe, on no 
account should the patient be allowed to rise up, but must be made to vomit into a 
towel. <A full dose of laudanum should be given by the rectum, and brandy 
or whisky administered by the mouth. Spirits will sometimes be retained only 
when given undiluted, and in such form they will often quiet the stomach at once. 
If the stomach refuse alcohol in any shape, the rectum should be made use of. Am- 
monia may be employed as an adjuvant to alcohol, and in extreme cases should be 
injected hypodermically, or even into a vein. The use of external heat is important, 
and mild flagellations, rubbing with coarse towels, sinapisms, etc., may be used to 
keep up the external capillary circulation. The drug should always be administered 
in the form of the fluzd extract, dose, one to three drops (0:05-0:15 C.c.) ; or of 
the tincture, dose, three to six drops (0:15-0:30 C.c.), to be given every hour or 
two, and closely watched. ‘The occurrence of nausea should be the signal for the 
suspension of the remedy. 


VIBURNUM. U.S. Viburnum. Black Haw. 
(VI-BUR/NUM.) 


“The bark of Viburnum prunifolium. Linné. (Nut. Ord. Caprifoliacese.)” U.S. 

Gen. Ch. Culyx five-toothed. Corolla spreading, deeply five-lobed, Stamens 
five. Stigmas one to three. Fruit a one-celled, one-seeded drupe, with thin pulp 
and a crustaceous, flattened stone. Gray’s Manual. 

Besides the officinal species, other of the shrubs which constitute this genus have 
been said to possess medical properties. It is claimed that V. opulus, or cranberry 
tree, common in the Northern United States and Europe, is an antispasmodic, and in 
some localities it is known as cramp bark. The berries are acid, and sometimes used 
as food, under the name of the upland or bush cranberry. V. obovatum is used in 
the Southern States as an antiperiodic. (A. J. P., 1878, p. 4.) 

V. prunifolium. L. This is a tall, very handsome shrub, which is quite common 
in the Middle and Southern United States, east of the Mississippi, flowering in May 
and ripening in the early autumn its ovoid or oblong blackish fruit. It is specifically 
distinguished by all of its flowers being perfect; its opposite leaves being broadly 
oval, obtuse at each end, finely and sharply serrate, smooth, shiny above, situated 
on naked petioles; and its cymes being sessile. 

Properties. The bark is officinally described as “in thin pieces or quills, glossy 
purplish brown, with scattered warts, and minute black dots; when collected from 
old wood, grayish brown ; the thin, corky layer easily removed from the green layer; 
inner surface whitish, smooth; fracture short; inodorous, somewhat astringent and 
bitter.” U. S. Mr. Herman Van Allen found the following constituents in viburnum: 
1, a brown resinous body, of a very bitter taste, from which it was found impossible 
to separate the sugar; 2, a greenish yellow resin or neutral. principle of a bitter 
taste, slightly soluble in water, freely so in alcohol, called by Krimer viburnin ; 
3, valerianic acid; 4, a tannic acid giving greenish black color with ferric salts; 
5, oxalic acid; 6, citric acid; 7, malic acid; 8, sulphates; 9, chlorides of calcium, 
magnesium, potassium, and iron. (A. J. P., 1880, p. 443.) 

Medical Properties and Uses. Dr. D. L. Phares, who first called the attention 
of the profession to this drug, affirms that it is nervine, antispasmodic, astringent, 
diuretic, and tonic, and is especially useful in the nervous diseases of pregnancy 
and in the prevention of miscarriage. Some confirmation of his statements has 
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been given (see Bost. Med. and Surg. Journ., Oct. 1867, p. 212), but we have no 
exact knowledge of the action of the remedy, and its value must be considered at 
present apocryphal. The dose of the fluid extract, the only eligible form of admin- 
istration, may be set down as one to two fluidrachms (3°75-7°5 C.c.). 


Of. Prep. Extractum Viburni Fluidum, UV. 8. 
VINUM ALBUM. U.S. White Wine. 


(VINUM AL'BUM.) 


«“ A pale amber-colored or straw-colored, alcoholic liquid, made by fermenting the 
unmodified juice of the grape, freed from seeds, stems, and skins.” U.S. 


VINUM RUBRUM. U.S. Red Wine. 
(Vi/NUM RU/BRUM.) 


“ A deep red, alcoholic liquid, made by fermenting the juice of colored grapes in 
presence of their skins.” U. S. 

Wine is the fermented juice of the grape, the fruit of Vitis vinifera of botanists. 
The juice of sweet grapes consists of a considerable quantity of grape sugar, cer- 
tain nitrogenized principles which act as ferments when the proper conditions are 
developed, and a small portion of extractive, tannic acid, bitartrate of potassium, tar- 
trate of calcium, common salt, and sulphate of potassium; the whole dissolved or 
suspended in a large quantity of water. Sour grapes contain, in addition, a peculiar 
acid isomeric with the tartaric, called racemic acid. (See page 121.) Grape juice, 
therefore, embraces all the ingredients essential to the production of the vinous fer- 
mentation, and requires only the influence of the atmosphere and a proper temper- 
ature to convert it into wine. 

Owing to the growing excellence in quality of American wines, the Committee 
of Revision of the U. 8. P. 1880 decided to abandon the former titles, Vinuwm 
Aericum and Vinum Portense, to adopt the old titles, Vinwm Album and Vinum 
Rubrum, and to permit any wine to be used, whether American or foreign, provided 
it complies with the requirements of alcoholic strength and purity. 

Preparation. The juice expressed from the ripe grapes by various methods runs 
into vats and constitutes the “ must.” The temperature of the air being about 15°5° C. 
(60° F.), fermentation gradually takes place in the must, and becomes fully estab- 
lished after a longer or shorter period. In the mean time, the must becomes sensibly 
warmer, and emits a large quantity of carbonic acid, which causes the more solid 
parts to be thrown to the surface in a mass of froth, having a hemispherical shape 
called the head. The liquor from being sweet becomes vinous, owing to the con- 
version of the grape sugar into alcohol. After a while the fermentation slackens, 
when it becomes necessary to accelerate it by thoroughly mixing the contents of the 
vat. When the liquor has acquired a strong vinous taste and become perfectly 
clear, the wine is considered formed, and is racked off into casks. But even at this 
stage of the process the fermentation continues for several monthslonger. During 
the whole of this period, a frothy matter is formed, which for the first few days col- 
lects round the bung, but afterwards precipitates along with coloring matter and tartar, 
forming a deposit which constitutes the wine-lees.* 


*In certain parts of France, the wine-makers are in the habit, during the fermentation of the 
wines upon the mare, of adding plaster of Paris, under the impression that it improves the color 
and insures the stability of the wines. The process is called by the French pldtrage. The chem- 
istry of the process has recently been investigated by M. Chancel and MM. Bussy and Buignet, 
who coincide in the conclusion that, through the agency of the sulphate of calcium, a portion of the 
bitartrate of potassium inthe grape, which is but partially dissolved by the wine, in consequence of 
its limited solvent power, is introduced into the wine, increasing its acidity, and contributing to 
its'stability. Butthese chemists differ as to the precise nature of the change. Thus, while M. 
Chancel thinks that the reaction between the sulphate of calcium and bitartrate of potassium results 
in the production of free tartaric acid and sulphate of potassium which dissolve, and tartrate of cal- 
cium which remains in the mare, MM. Bussy and Buignet, agreeing with the former that tartaric 
acid, sulphuric acid, and potassa are imparted to the wine, each in the proportion of a single mole- 
cule, yet believe them to be so combined as to form bitartrate of potassium and bisulphate of potas- 
sium, the increased acidity being ascribable to the bisulphate ; and, considering the peculiar affinities 
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Division and Nomenclature, Wines, according to their color, are divided into 
the red and the white ; and according to their taste and other qualities, are either spir- 
ituous, sweet, dry, light, sparkling, still, rough, or acidulous. ed wines are derived 
from the must of black grapes, fermented with their skins and seeds, or what is col- 
lectively called the marc ; white wines, from white grapes, or from the juice of black 
grapes, fermented apart from the marc. The coloring matter of the grape is almost 
insoluble in water, and hence the juice of the red grape is nearly colorless, and will 
produce a white wine if fermented alone; but, when fermented with the presence 
of the grape, the alcohol generated dissolves the coloring matter, which is soluble in 
that liquid; and thus the wine becomes red. The other qualities of wines depend 
on the relative proportions of the constituents of the must, and on the mode in which 
the fermentation is conducted. The essential ingredients of the must, as a ferment- 
able liquid, are water, sugar, and a ferment. The exact composition of the must is 
shown by the following analysis of must from different sources and years: 











; Other Non- 
Water: Nitrogenous : : 

Sp. Gr. : Sugar. Acid. nitrogenous Ash, 

Per Cent. | Material, 8 Material. 

soe Oe ibaa | cele) 

Minimum........ 1:0690 51°53 0-11 12°89 0°20 1°68 0°20 
Maximum........ T2010 82°10 0°57 35°45 1°18 11°62 0°63 
DIGAD isi, 6. te 171024 74°49 0°28 19°71 0°64 4°48 0°40 














(Konig’s Nahrungs- und Genussmittel, vol. ii. p. 436.) 


If the juice be very saccharine, and contain sufficient ferment to sustain the fer- 
mentation, the conversion of the sugar into alcohol will proceed until checked by the 
production of a certain amount of the latter, and there will be formed a spirituous or 
generous wine. If, while the juice is highly saccharine, the ferment be deficient in 
quantity, the production of alcohol will be less, and the redundancy of sugar propor- 
tionately greater, and a sweet wine will be formed. It is stated by M. G. Fleury that 
lzevulose undergoes the vinous fermentation much more readily than glucose, and that 
the sugar of sweet wines is chiefly lavulose. Whether a grape yields a sweet or a dry 
wine seems then to depend, to some extent, upon the character of its sugar. (Journ. 
de Pharm., 4e sér., viil. p. 323.) When the sugar and ferment are in considerable 
amount, and in the proper relative proportions for mutual decomposition, the wine 
will be strong-bodied and sound, without marked sweetness or acidity, and of the kind 
ealled dry. A small proportion of sugar can give rise on!y to asmall proportion of al- 
cohol, and consequently the less saccharine grapes will generate a comparatively weak 
or Light wine, which will be sound and stable in its constitution in case the ferment 
is not in excess, but otherwise liable to pass into the acetous fermentation and become 
sharp. In case the wine is bottled before the fermentation is fully completed, the 
process will go on slowly in the bottles, and the carbonic acid generated, not having vent, 
will impregnate the wine and render it effervescing and sparkling. The rough or 
astringent wines owe their flavor to a portion of tannic acid derived from the mare 
of the grape; and the acidulous wines to the presence of carbonic acid, or of an un- 
usual proportion of tartar. Several of the above qualities often coexist. Thus, a wine 
may be spirituous and sweet, spirituous and rough, sweet and rough, light and spark- 
ling, etc. Wines are made in many countries, and are known in commerce by various 
names, according to their source. Thus, Portugal produces Port and Lisbon ; Spain, 
Sherry, Saint Lucar, Malaga, and Tent; France, Champagne, Burgundy, Hermitage, 
Vin de Grave, Sauterne, and Claret ; Germany, Hock and Moselle ; Hungary, Tokay ; 
Sicily, Marsala or Sicily Madeira, and Lisa; the Cape of Good Hope, Constantia ; 
Madeira and the Canaries, Madeira and Teneriffe. 

In the United States the first attempt to manufacture wine, on an extended scale, 
was made towards the close of the last century, at Spring Mill, near Philadelphia, by 


brought into play, this is, we think, the correct view. Whether the introduction of this new com- 
ponent into wines is beneficial or otherwise, they do not pretend to determine, (Journ. de Pharm, et 
de Chim., 4e sér., i. yp. 347 and 351.) For means of detecting plastered wine, see Journ. de 
Pharm, Sept. 187. 
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Peter Legaux, agent of the Pennsylvania Vine Company, and proved unsuccessful. 
The native grape found most suitable by the Company, after the foreign had failed 
on account of the climate, was the Schuylkill muscatel grape. The next attempt 
was made by the Swiss at Vevay, Indiana, with the Schuylkill grape, and was par- 
tially successful; a rough red wine being manufactured which met with a ready sale 
in the neighboring States. Ina few years the manufacture of this wine languished ; 
foreign wines superseding it. The foreign grape, after numerous trials, not succeed- 
ing as a wine grape, investigations were undertaken to determine the adaptation of 
our various native grapes for making wine. Among these the Catawba grape, a 
native of North Carolina, introduced to public notice by Major Adlum, of Wash- 
ington City, about the year 1825, has been largely cultivated in Southern Ohio asa 
wine grape. The chief objection to it is its liability to the rot. Catawba wine is of three 
kinds,—the still, the sparkling, and the sweet. Sted Catawba, the result of a completed 
fermentation, is a light, dry, acidulous wine, in these particulars like hock, but entirely 
different in flavor. It has a pinkish or straw color. Sparkling Catawba is made 
by letting the wine undergo the secondary fermentation in the bottle. It looks like 
champagne, but has a different and peculiar taste. Sweet Catawba resembles the 
lighter sweet wines of Europe, and is prepared by adding sugar to the grape juice 
before fermentation. Within a few years various other varieties of grape have 
come into vogue, and native wines are rapidly coming into use, and constantly im- 
proving in quality. They are largely manufactured in various sections of our coun- 
try, particularly upon the Pacific coast. The climate of Texas is peculiarly favor- 
able to the growth of the grape vine. The E/ Puso grape is found in the vicinity 
of the falls of the Rio Grande; and the great mustang grows luxuriantly in every 
part of the State, and yieldsasuperior red wine. California is rich in native grapes, 
and produces an immense amount of wine, which is now coming into general use. 
Considering its advantages of soil and climate, there is good reason to believe that 
it may, at no very distant time, rank among the most productive wine regions of the 
globe. At present the grape, for wine-making, is successfully cultivated in eighteen 
States of the Union. We learn from the official statistician of the Department of 
Agriculture at Washington, that the estimate of the wine crop of the United States 
for the year 1881 was from 20,000,000 to 25,000,000 gallons. A misfortune in 
reference to our domestic wines is that they are too often sold before they have had 
the opportunity of ripening with age. 

Properties. Wine, considered as the name of a class, may be characterized as a 
spirituous liquid, resulting from the fermentation of a fruit juice, or, in its more 
restricted use, of a grape juice, and containing coloring matter, and other substances, 
either combined or intimately blended with the spirit. It always contains a small 
proportion of aldehyd. All its other qualities vary with the nature of each partic- 
ular wine. The principal varieties of foreign wines are briefly characterized below. 
American wines are classed as Sherries, Ports, Dry Red, Dry White, Champagnes, 
Sweet Catawbas, and special brands. 

Sherry (VinuM Xepricum, Br., U.S.1870) is of a deep amber color, and when 
good possesses a dry aromatic flavor and fragrancy, with very little acidity. It ranks 
among the stronger white wines, and contains from 17 to 19 per cent. by volume 
of alcohol. It is prepared in the vicinity of Xeres, in Spain, and hence its English 
name sherry. ‘This wine is supposed to have been the sack of Shakspeare, so called 
from the word sec (dry). Mr. Henry Long has found about a grain of sulphuric 
acid in an ounce and a half of sherry wine, and supposes it to be free; but in the 
light of the experiments of MM. Bussy and Buignet (see note, page 1522), it is, we 
think, more likely to be in the state of bisulphate of potassium, resulting from the 
reaction between bitartrate of potassium and sulphate of calcium used in preparing 
the wine. (P. J. Tr., 1867, p. 732.) 

Port (Vinum Porrenss, U.S. P. 1870) is of a deep purple color, and in its 
new state is a rough, strong, and moderately sweet wine. When kept a certain 
time in bottles, it deposits a considerable portion of its astringent matter, loses 
the greater part of its sweetness, acquires more flavor, and retains its strength. If 
too long kept, it deposits the whole of its astringent and coloring matter, and be- 
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comes deteriorated. Considerable quantities of brandy are usually added to it, which 
causes its heating quality on the palate. Itis one of the strongest wines in common 
use. According to Dr. Muspratt, of Liverpool, the alcohol in genuine port never 
exceeds 19 per cent. (Med. Times and Gtaz., 1856, p. 355.) 

Madeira is the strongest of the white wines in use. It is somewhat acid, and, 
when of proper age and in good condition, has a rich, nutty, aromatic flavor. As 
it occurs in the market, however, it is of very variable quality, on account of the 
adulterations and mixtures to which it is subjected after importation. 

Tenerife is a white wine, of a somewhat acid taste, and, when of good quality, 
of a fine aromatic flavor. Its average strength is about the same as that of sherry. 
It is made from the same grape as madeira, to which it bears a close resemblance. 

Claret, called in France vin de Bordeaux, from its being produced near that city, 
in the district of Médoc, is a red wine, and from its moderate strength is ranked as 
alight wine. It has a deep purple color, and, when good, a delicate taste, in which 
the vinous flavor is blended with some acidity and astringency. The most esteemed 
kinds are the clarets called Chateau- Margaux, Chateau-Lafite, and Chateau- Latour. 
Another celebrated variety is the Chateau-Haut-Brion of the Pays de Grave. Claret 
is the French wine most extensively consumed in the United States. 

Pharmacopeial Requirements. The U.S. Pharmacopeeia 1880 does not rec- 
ognize any special variety of wine ; only the general classes of white and red. (See 
page 1522.) In selecting wines for pharmaceutical purposes the apothecary should 
see that it conforms to the following description and tests of the Pharmacopeeia. 
“ White Wine should have a full, fruity, agreeable taste, without excessive sweet- 
ness or acidity ; and it should have a pleasant odor, free from yeastiness. Its sp. 
gr. at 15°6° C. (60° F.) should not be less than 0-990, nor more than 1-010. If 10 
C.c. of White Wine be diluted with an equal volume of distilled water and treated 
with 5 drops of test-solution of ferric chloride, only a faint, greenish brown color 
should make its appearance (abs. of tannic acid). Upon evaporation and twelve 
hours’ drying on the water-bath, it should leave a residue of not less than 1:5 per 
cent., nor more than 3:0 per cent. Using litmus paper as an indicator, 250 C.c. of 
White Wine should require, for complete neutralization, not less than 15, nor more 
than 26 C.c. of the volumetric solution of soda. Tested by the following method, 
White Wine should contain not less than ten per cent., nor more than twelve per 
cent., by weight of absolute alcohol. Weigh a definite volume of the Wine at the 
temperature of 156° C. (60° F.); evaporate it in a porcelain capsule to one-third 
of its original volume, cool, and add distilled water until the mixture measures 
its original volume at the temperature of 15-6° C. (60° F.); then weigh again. The 
first weight divided by the second will afford a quotient (to be carried out to four 
decimal places) which corresponds to the percentage of absolute alcohol, by weight, 
in the Wine (which may be ascertained by consulting the alcoholometrical table in 
Part ILI.).* Ked Wine should have a full, fruity, moderately astringent, pleasant 
taste, without decided sweetness or excessive acidity. It should havea pleasant odor, 
free from yeastiness. Its sp. gr. at 15°6° C. (60° F.) should not be less than 0-989, 
nor more than 1:010. If 10 C.c. of Red Wine be diluted with an equal volume of dis- 
tilled water, and treated with 5 drops of test-solution of ferric chloride, the liquid 
should acquire a brownish green color, due to tannic acid. Upon evaporation and 
twelve hours’ drying on the water-bath, it should leave a residue of not less than 
1:6 per cent., nor more than 3°5 per cent. Using litmus paper as an indicator, 
250.C.c. of Red Wine should require, for complete neutralization, not less than 15, 
nor more than 26 C.c. of the volumetric solution of soda. If 50 C.c. of Red Wine 
be treated with a slight excess of water of ammonia, tlie liquid should acquire a 
green or brownish green color; if it be then well shaken with 25 C.c. of ether, 
the greater portion of the ethereal layer removed and evaporated in a porcelain cap- 
sule with excess of acetic acid and a few fibres of uncolored silk, the latter should 


* This method of ascertaining the amount of alcohol in wine was devised by Mr. H. B. Parsons, 
and, though subject to a trifling deviation from strict accuracy where the wine contains acetic acid or 
other volatile constituents, itis far preferable for pharmacists’ use to the method of distillation, which 
requires.special apparatus and great care in condensation. The error from the presence of acetic 
acid could be prevented by neutralizing the wine with a few drops of solution of soda before testing. 
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not acquire a crimson or violet color (abs. of aniline colors). With test-solution of 
acetate of lead, Red Wine should form a heavy precipitate, which may vary in color 
from bluish green to green. Tested by the method given above under White Wine, 
Red Wine should contain not less than ten per cent., nor more than twelve per cent., 
by weight, of absolute alcohol.” 

The officinal method of ascertaining the alcoholic strength is based upon the 
following plan of Horsley’s. Note the specific gravity of the wine. Then take 
5 fluidounces of it, boil it down in a flask to 2 fluidounces, and allow it to cool. All 
the alcohol is thus driven off. Add to the residuary liquid sufficient distilled water 
to bring it to the original measure of 5 fluidounces, and ascertain the specific gravity 
of the mixture., Deduct the excess of its specific gravity over 1-000, which is the 
specific gravity of distilled water, from the specific gravity of the wine as at first 
noted, and the difference will be the specific gravity of the aleohol and water in the 
wine. Then by consulting the tables giving the percentage in alcohol of liquids 
containing alcohol and water, the percentage of alcohol in the wine will be obtained. 
Thus, suppose the specific gravity of the wine to be 0-997, and that of the liquid, 
after treatment as directed, 1:020. Then 0-020, the excess of the latter specific gravity 
over that of water or 1-000, deducted from 0-997, gives 0-977 as the specific gravity 
of the mixed alcohol and water in the wine, which, by referring to the table in 
Part III., will be found to indicate a percentage by weight of 15°67 of absolute 
alcohol. (Chem. News, Oct. 19, 1861.) 

The intoxicating ingredient in all wines is the alcohol which they contain; and 
hence their relative strength depends upon the quantity of that substance entering 
into their composition. The alcohol, however, naturally in wine, is so blended with 
its other constituents as to be in a modified state, which renders it less intoxicating 
and injurious than the same quantity of alcohol, separated by distillation and diluted 
with water. This is hardly true of the alcohol which is usually added to wines by 
manufacturers. The following table, taken in part from Girardin’s Chimie ap- 
pliquée aux Arts industriels, 5th ed., and in part from Konig’s Nahrungs- und Genuss- 
mittel, 1880, shows the percentage of alcohol in the best-known Kuropean wines. 
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In view of the important position accorded to American wines at present, the fol- 
lowing valuable table will be interesting. 


Analysis of American Wines. (H. B. Parsons, Report of Department of Agri- 
culture, 1880.) 
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Sonoma Gutedel, 1879..........| °9921 9°50 11°87 nied "197 be 589 287 242 
White Zierfandell, 1878........ "9928 9°56 11°96 1°96 1 es ‘761 393 324 
POREHCUP OT Otweaces ccve-snasidtapasessss ; 12:05 15°02 1°62 “090 “ *810 “561 "199 
White Concord, 1880 8°02 10°21 1°34 183 se 481 252 183 
ITI. Sweet Wines. 
Port Wines: 
Brocton Port; N.Y... eeee.| 1°0508 10:00 13°24 17°04 139 | 11°80 828 *600 182 
ROAATTOEINIG Ob OF Giccccsccesccssencses 1:0297 16°10 20°89 12°37 285 5°78 510 *320 152 
Wespeer’s Port, N. J. 2..5..0305i... 1°0213 13°67 17°59 10°69 *309 744 705 B47 286 
Los Angeles, California........ 1:0339 12°68 16°52 14:18 *345 | 11°39 508 348 128 
Sherry Wines: 
California Sherry.........seses00 ‘9873 14°42 17°92 1:95 OT 0°61 532 231 "241 
IN GWE LOLI SOIT cs s2¢sss00ss500 9944 20°09 25°17 5:17 479 2°97 694 HY. 290 
NPRTOVBALE 2 ore eses sodestevocccscceseces 1:0052 16°06 20°33 6:42 *428 3°53 *626 “418 166 
Speer’s Sherry......ccecceesseeeee 9949 17°62 22°09 4°89 219 3°33 “476 271 164 
Champagnes : 
SOO TV) SLLLCLY’ *.s. ccd deanccecds. nd 1:0293 9°22 11°96 10°70 104 7:34 685 438 198 
“ Grand Prize,” medium dry.| 1:0228 9°75 12°49 9°15 "134 8°21 821 *323 *398 
 BRelipse,” extra dry............ 1:0174 9°26 LEST 7°78 149 6°51 *885 *295 472 
MIGOLG SOAL avd cesceineessvectensse 1:0402 8°26 10°82 13°31 110 | 12°02 880 “447 346 
Cook’s Imperial...........e0006.| 1°0207 8-41 10°82 8°47 "130 7:23 “T719 “470 247 
| Sweet Calawbas: 
IAESDISID TIN cca cscotesccceecesccee +0 1:0338 11°68 15°21 14:49 152 | 11:00 595 "296 239 
NBR We OLOl lcasccs ons gihteocscareceees 1:0101 9°89 12°58 7°23 211 4-01 668 318 *280 
PSTOGUOTIGUNIEN badscdeccdcecaccssat 10512 10°71 1418 16°71 “113 {| 15°22 “714 “471 194 
Miscellaneous : 
1 Sweet Muscatel...........ssceee 11022 13°51 18°58 31°34 STL i Z5sT “753 421 *266 
Los Angeles Muscatel..........) 1°0418 12°81 ‘ : 
Los Angeles Angelica......... 1:0493 14°77 
Brocton Sweet Regina......... 1:0515 9°71 
Scuppernong, 1880............... 10100 8°50 
Sweet Scuppernong, 1878......| 1:0404 9°06 
Dry Scuppernong, 1879......... 9948 10°72 
Brandies : 
Pure Grape, 1878 ........s00.s0 9272 46°00 
| Brandy, 1876..........sssssseeeeees 9399 43°81 








Dr. H. Bence Jones has acertained the acidity of equal bulks of foreign wines, 
except Teneriffe, expressed in grains of caustic soda. The bulk taken was that of 1000 
ers. of water at 60°; and the numbers express the extremes of acid ; sherry, 1:95- 
2°85; port, 2:10-2°55 ; madeira, 2°70-3:60; claret, 2:55-3:45. The same author- 
ity has determined the proportion of sugar to the ounce in sherry, port, and madeira, 
expressed in grains: sherry, 4-18; port, 16-34; madeira, 6-20. Claret contains 
no sugar. Assuming that the sugar becomes acid in the system, the order of acidity 
of these wines, beginning with the least acid, is claret, sherry, madeira, port. (Chem. 
Gaz., Jan. 16, 1854, p. 35.) 
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Dr. Christison considers it a mistake to suppose that wines become stronger by be- 
ing kept along time in casks. His experiments appear to prove the reverse. While 
wine is not rendered more alcoholic by age for some time, its flavor is improved, and 
its value thus increased. It becomes less acid partly by the deposition of tartar, and 
probably also by the reaction between the acids and alcohol resulting in the produc- 
tion of ether. Most light wines finally spoil even when well bottled. 

Composition. Wines consist mainly of water and alcohol. They contain also vola- 
tile oil, cenanthic ether, grape sugar, sometimes glycerin in minute proportion (Journ, 
de Pharm., Oct. 1859, p. 292), gum,* extractive, coloring matter, tannic, malic, 
phosphoric, carbonic, and acetic acids, bitartrate of potassium (tartar),f and tartrate of 
calcium. The volatile oil has never been isolated, but is supposed to be the cause of the 
delicate flavor and odor of wine, called the bouquet. According to Dr. F. L. Winck- 
ler, the bouquet depends upon the presence of a nitrogenous compound of a volatile 
organic acid with a volatile base, which has a different smell in different wines. 
Gnanthic ether (ethyl acetate, caproate, and pelargonate) was discovered in wine by 
Pelouze and Liebig. It is obtained towards the end of the distillation of wine, on ~ 
the great scale, for making brandy. It forms only about one part in ten thousand 
of the wine. It is a colorless liquid, having a peculiar vinous odor, and a taste at 
first slight, but afterwards acrid. It is considered to be identical with pelargonic 
ether, under which head, in Part IL., it is more fully described. CXnanthic ether 
must not be confounded with the substance which gives rise to the bouquet of wine. 
The other ingredients of wine, just enumerated, are sometimes present and sometimes 
absent. Thus, sugar is present in sweet wines, tannic acid in rough wines, and car- 
bonic acid in those that effervesce. The different kinds of wine derive their various 
qualities from the mode of fermentation, the nature of the grape, and the soil and 
climate in which it may have grown. The alcohol in pure wine is that which results 
from the vinous fermentation, and is intimately united with the other ingredients of 
the liquid ; but with almost all the wines of commerce a portion of brandy is mixed, 
the state of union of which is probably different from that of the natural alcohol 
of the wine. By the British custom-house regulations, 10 per cent. of brandy may 
be added to wines after importation; but to good wines not more than 4 or 5 per 
cent. is added. | 

Most wines on being kept form deposits, whether in the cask or in bottles. M. L. 
Pasteur divides these deposits into three kinds. 1. One consists of crystals of bitar- 
trate of potassium, of neutral tartrate of calcium, or of a mixture of the two salts. 
This does not adhere to the sides of the vessel, but has sufficient weight to collect ina 
small bulk on repose. It is productive of little inconvenience physically, and has no 
injurious chemical effect on the wine. 2. A second deposit, often confounded with 
the first, but altogether distinct, is formed of the coloring substances which adhere 
to the sides of the bottles, especially the most dependent. It is owing to the oxida- 
tion, through the air, of the soluble coloring matters of the wine, which thus be- 
come insoluble. In consequence of its adhesion to the bottle, it allows the wine to 
be poured off quite clear. Its formation is generally coincident with improvement in 
the wine, which becomes at the same time lighter colored, so that, after many years, 
the red wines, like port, will be almost as light as madeira. 3. The third kind of 
deposit is the most troublesome and injurious. It consists of cryptogamic vegeta- — 
tions, which, in the opinion of M. Pasteur, are the exclusive cause of all the altera- 
tions in wines which are considered as maladies. These never adhere to the sides 
of the bottle, unless confined by the coloring matter, which is very rare. They are 
little bodies so light that the least movement of the bottle disturbs them, and the 
liquid becomes turbid to a considerable extent. In a mere physical point of view, 


* For a paper on the effect of gum upon the determination of the amount of glucose in wine, see 
Journ. de Pharm., Oct. 1875, p. 274. 

+ M. Phipson has recognized in some wines, especially a red wine of Meudon, and in some clarets 
from Bordeaux, the acid racemate or paratartrate of potassium, which he distinguished by the 
shape of its crystals floating in the wine, and afterwards separated and examined chemically. The 
erystals are in octagonal tables, partially colored by the red matter of the wine. He considers its 
presence . an evidence of good quality in the wine. (Journ. de Pharm. et de Chim., 4e sér., iii. 
274, 1866. 
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therefore, they are very inconvenient, by interfering with the decanting of the wine ; 
while, acting as ferments, they cause great mischief not only by the change of the 
principles of the wine, but by adding to it new products, the direct result of their own 
action. As most wines are under their influence, the injury they produce in de- 
stroying the better qualities of wine is incalculable. (Journ. de Pharm. et de Chim., 
4e sér., ii. 40, 1865.) The remedy for this disorder in wines, suggested by M. 
Pasteur, is to destroy the cryptogams by the aid of heat. All that is necessary is, by 
means of a water-bath, to expose the wine, in bottles, to a heat of 140° to 160° F. 
Experience has shown that in this way the wine soon clarifies itself, keeps well after- 
wards, and with an improved flavor. The process of heating their wines was to 
some extent employed by the ancients. Appert was the first in modern times to try 
it; and in fact it is nothing more nor less than his own peculiar process for preserv- 
ing vegetable liquids. M. de Vergnette-Lamotte also experimented with wines with 
the same effect; but the theory of the change was first made known by Pasteur. 
(Jbid., iii. 118, 1866.) 

Adulterations. Wines are very frequently adulterated, and counterfeit mixtures 
are often palmed upon the public as genuine wine. Free sulphuric acid in red wines 
cannot be detected by barium salts; for all wines contain a small quantity of the 
soluble sulphates. It may be discovered, however, by dropping the suspected red 
wine on a piece of common glazed paper, containing starch. If the wine be pure, 
the spot, when dry, will be violet blue, and the paper unaltered in texture; but if 
the wine contain even a thousandth part of sulphuric acid, the paper will be spotted 
rose-red, and prove brittle and friable when slightly rubbed between the fingers. 
(Lassaigne, O. Henri, and Bayard.) Formerly the wine dealers were in the habit 
of putting litharge into wines that had become acescent. The oxide of lead formed 
with the acetic acid acetate of lead, which, being sweet, corrected the defect of the 
wine, but at the same time rendered it poisonous. At the present day, this criminal 
practice is wholly abandoned. The adulteration is readily detected by sulphuretted 
hydrogen, which causes a black and flocculent precipitate. Mr. Brande, among the 
numerous samples of wine of suspected purity which he examined, did not find one 
containing any poisonous ingredient fraudulently introduced. Lead, in minute quan- 
tity, may sometimes be detected ; but it is derived invariably from shot in the bottle, 
or from some analogous source. Rhenish wines, when acid from the presence of free 
tartaric or acetic acid, may be restored by the addition of neutral tartrate of potas- 
sium, which gives rise to the formation of cream of tartar. (Andrew Ure.) Spurious 
mixtures, frequently containing very little of the fermented juice of the grape, and 
which are sold as particular wines, may not be poisonous; but they are, notwith- 
standing, highly pernicious in their effects upon the stomach, and always produce 
mischief and disappointment, when depended on as therapeutic agents. The wines 
most frequently imitated are port and madeira; cider is often the chief ingredient in 
the spurious mixtures. Lnglish port is sometimes made of a small portion of real 
port, mixed with cider, juice of elderberries, and brandy, and rendered astringent 
with logwood and alum. According to Stracke, genuine wines do not contain salts 
of potassa in quantity sufficient to yield a precipitate with platinic chloride. If, 
therefore, a suspected wine be evaporated to dryness, and the extract, after being 
washed with alcohol so long as this is-colored by it, and then dissolved in water, give 
a precipitate with platinic chloride, the presence of cider may be suspected. (Journ. 
de Pharm., Mai, 1862, p. 442.) By most dealers in wine, coloring is employed, 
made usually of elderberries and alum. The practice of coloring wines is very 
reprehensible. In France coloring is openly sold with impunity, and extensively 
employed ; although the wine dealer who uses it is liable to fine and imprisonment.* 


* The Detection of Coloring Matter in Wine. Alum may be detected in red wine by boiling it for 
a few minutes. If alum be present, even in gh5 part, the wine gradually becomes turbid, and fur- 
nishes a flocculent precipitate; while a pure red wine is not rendered turbid, even by long boiling. 
(J. L. Lassaigne.) M. Lapeyrére states (Journ. de Pharm., 4e sér., xi. 291) that logwood may be 
detected by means of bibulous paper which has been saturated with a neutral acetate of copper; a 
strip of this, if dipped for a moment into natural wine, takes a gray or grayish rose color, but, if. 
logwood be present, the tint is a violaceous blue. M. de Cherville dissolves a piece of potash in the 
wine; if no sediment appear, and the wine becomes greenish, it is uncolored; if a precipitate fall, 
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The weaker wines often spoil by keeping. In this case they are apt to dissolve 
any tartar that may have been deposited, and have been found to contain propionic 
acid. The result is ascribed by M. Nicklés to a fermentative decomposition of the 
tartar. Of course, in this state the wine contains potassa, and would not respond 
favorably to the test of platinic chloride before given. (Journ. de Pharm., Aoit, 1862, 
p. 90.) Lactic acid is one of the products of the changes which take place in the 
spontaneous deterioration of wine; and M. Balard has succeeded in discovering the 
peculiar lactic acid ferment in spoiled wines. The appearance of this is preceded by 
that of globules similar to those of yeast ; and, after the completion of the lactic 
acid fermentation, and the commencement of the putrefactive, a throng of vibriones 
is observable. After the cessation of the vinous fermentation, and during the progress 
of that of lactic acid, all disengagement of gas ceases. (J6id., Juillet, 1862, p. 9.) 

Besides the grape, a number of other fruits yield a juice susceptible of the vinous 
fermentation.* The infusion of malt, also, is capable of undergoing this process, and 
becomes converted into the different kinds of porter and ale. The product in all 
these cases, though not commonly called a wine, is nevertheless a, vinous liquor, and 
may be classed among the wines properly so called. The following is a list of these 
vinous liquors, together with the percentage of alcohol which they contain, as ascer- 
tained by Mr. Brande: currant wine, 20°55; gooseberry wine, 11:84; orange wine, 
11:26 ; elder wine, 8°79 ; cider, from 5:21 to 9:87 ; perry, 7°26 ; mead, 7:32; Burton 
ale, 8-88 ; Edinburgh ale, 6:20; brown stout, 6°80 ; London porter, 420 ; small beer, 
1:28. Dr. H. Bence Jones gives the following percentages of alcoho) in the under- 
named liquors: cider, from 5-4 to 7-5; bitter ale, from 6-6 to 12-3; porter, from 6°5 
to 7-0; brown stout, from 6:5 to 79. According to L. Hoffmann, Burton ale con- 
sists, in the 100 parts, of carbonic acid 0-04, absolute alcohol 6-62, extract of ‘malt 
14:97, and water 78:37 ; and pale ale, of carbonic acid 0-07, absolute aleohol 5:57, 
extract of malt 4°62, and water 89:74. None of these liquors should be kept in 
leaden vessels, for fear of being rendered poisonous. 

Medical Properties and Uses. Wine is consumed in most civilized countries; 
but in a state of health it is at least useless, if not absolutely pernicious. The 
degree of mischief which it produces depends on the character of the wine. Thus, 
the light wines of France are comparatively harmless; while the habitual use of 
the stronger wines, such as sherry, port, madeira, etc., even though taken in modera- 
tion, is always injurious, as having a tendency to induce gout, apoplexy, and other 
diseases dependent on plethora and over-stimulation. All wines, however, when 
used habitually in excess, are productive of bad consequences. They weaken the 
stomach, produce disease of the liver, and give rise to gout, dropsy, apoplexy, tre- 
mors, and not unfrequently mania. Nevertheless, wine is an important medicine, 
productive of the best effects in certain diseases. As an article of the materia 
medica, it ranks as a’stimulant and antispasmodic. In the convalescence from pro- 
tracted fever, it is frequently the best remedy that can be employed. In certain 
stages of fever, and in extensive ulceration and gangrene, this remedy, either alone, 
or conjoined with bark and opium, is often our main dependence. According to 
Dr. Stokes, of Dublin, the weakness or absence of the first sound of the heart is 
an indication for the use of wine in typhus fever. When given in low febrile affec- 
tions, if it increase the fulness and lessen the frequency of the pulse, mitigate deli- 
rium, and produce a tendency to sleep, its further use may be deemed proper; but, 
if it render the pulse quicker, augment the heat and thirst, produce restlessness, or 


it has been colored; a violet sediment indicating elder or mulberries; red, beet root or Pernambuco 
wood ; violet red, logwood; yellow, “ phytolac” berries; violet blue, privet berries ; pale violet, sun- 
flower. (Phila, Med. Times, iv. 639.) A. Dupré recommends that a small cube of jelly (prepared by 
dissolving 5 grammes of gelatin i: 100 C.c. of warm water, and allowing to cool) be placed in the wine. 
After 24 to 48 hours the jelly is removed and washed. If the coloring matter be artificial, it will have 
penetrated the whole cube; if it be natural, only the surface. Ness/er’s reagent consists of 7 parts of 
alum, 10 parts of acetate of sodium, in 100 parts of water. Natural colored wines are not affected by 
this; artificial colors are altered to a more or less distinct blue. (Proc. Amer. Pharm. Ass., xxvii. 213.) 

* It is stated that fruit wines contain phosphate of calcium, whilst grape wines contain phos- 
phate of magnesium, and that the two can thus be distinguished. It is, however, very doubtful 
whether this is universal, and it is most likely that it applies only to the products of certain neigh- 
borhoods. (A. J. P., 1872, p. 105.) 
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increase delirium, it should be immediately laid aside as injurious. In some con- 
vulsive diseases, as, for example, tetanus, wine, liberally given, has often proved useful. 

Wine, when used medicinally, should be good of its kind; for otherwise it will 
disagree with the stomach, and prove detrimental rather than useful. The individual 
wine selected for internal exhibition must be determined by the nature of the disease, 
and the particular object in view. Sherry, when in good condition, is a fine wine, 
and, as it contains very little acid, is to be preferred whenever the stomach is delicate 
or has a tendency to dyspeptic acidity. Port is generally used in cases of pure 
debility, especially when attended with a loose state of the bowels, unaccompanied 
with inflammation. In such cases it often acts as a powerful tonic as well as stimu- 
lant, giving increased activity to all the functions, especially digestion. Claret is 
much less heating, and is often useful on account of its aperient and diuretic quali- 
ties. Champagne is applicable to the sinking stage of low fevers with irritable 
stomach, and is often useful in the debility of the aged. All the acidulous wines 
are contra-indicated in the gouty and uric acid diathesis, as they are apt to convert 
the existing predisposition into disease. 

The quantity of wine which may be given with advantage in disease is very vari- 
able. In low fevers it may be administered to the extent of a bottle or more in 
twenty-four hours, either pure, or in the form of wine-whey. This is made by adding 
to a pint of boiling milk, removed from the fire, from a gill to half a pint of white 
wine, straining without pressure to separate the curd, and sweetening the clear whey 
with loaf sugar. 

Pharmaceutical Uses. White wine when fortified is employed as a menstruum 
to extract the virtues of several plants (see Vinwm Album Fortius) ; and the prepa- 
rations formed are called vinous tinctures or medicated wines. Tartar emetic and 
iron are the only mineral substances prepared in a similar manner. (See Vinum 
Antimonti and Vinum Ferri.) For the peculiar powers of wine as a menstruum, 
see Vina Medicata. 


VINA MEDICATA. Medicated Wines. 
(VI/NA MED-I-CA’TA,) 

Vins médicinaux, F'r.; Medicinische Weine, G. 

The advantages of wine as a pharmaceutic menstruum are that, in consequence 
of the alcohol it contains, it dissolves substances insoluble in water, and, to a cer- 
tain extent, resists their tendency to spontaneous change; while, at the same time, 
it is less stimulant than rectified or proof spirit, both from its smaller proportion of 
alcohol, and from the modified state in which this fluid exists in its composition. 
The acid which it usually contains serves in some instances to increase its solvent 
power. But most wines, particularly the light varieties, are liable to undergo de- 
composition; and even the strongest acquire such a liability from the principles 
which they extract from vegetable substances ; so that medicated wines, though they 
keep much better than infusions or decoctions, are inferior in this respect to the 
tinctures. The proportion of alcohol, moreover, is not constant; and the prepara- 
tions, therefore, made with them, were formerly of unequal strength. From these 
causes, few medicated wines are at present retained. In the choice of wine, the 
purest and most generous should be selected. The medicated wines, in consequence 
of their liability to change, should be prepared in small quantities, from stronger 
white wine, and should be kept in a cool place. The following additions have 
been made to this class in the U.S. P. 1880. Vinum Album Fortius, Vinum 
Aromaticum, Vinum Ferri Amarum, and Vinum Ferri Citratis.* The Wines, 
formerly officinal, which have been omitted in the present Pharmacopeeias are Vinwm 
Tabaci, Vinum Gentian, Ed., and Vinum Veratri Albi, U.S., Lond. 


* Vinum Pepsini was not introduced into the U.S. P. 1880. It is usually made by dissolving 
256 grains of Saccharated Pepsin in a pint of Sherry Wine. If used at all, it should be dispensed 
soon after it is made, and the strength should be doubled. It is an uncertain preparation at best. 
(See Liquor Pepsini.) 
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VINUM ALBUM FORTIUS. U.S. Stronger White Wine. 
(VINUM AL'BUM FOR'TI-US.) 

“ White Wine, seven parts [or fifty-five fluidounces]; Alcohol, one part [or nine 
and a half fluidounces]. Mix them.” U. 8. ‘“ When tested for alcohol, as described 
under White Wine (see page 1525), Stronger White Wine should contain not less 
than fwenty per cent. nor more than twenty-five per cent. of absolute alcohol, by 
weight.” U.S. 

This preparation has been introduced into the Pharmacopeeia of 1880 for the pur- 
pose of having a wine for pharmaceutical menstrua which will contain sufficient alcohol 
to render the medicated wines more permanent in their character and less variable in 
alcoholic strength: The Pharmacopeia of 1870 gave no direction regarding the 
amount of alcohol in sherry wine which was directed as a menstruum, and the medi- 
cated wines found in pharmacy were as variable in this respect as the wine itself was 
in commerce, and they frequently contained too little alcohol to keep them from be- 
coming sour. By introducing tests and a method of assay (see Vinwm Album, page 
1525), and then directing a reasonable limit, which will allow the use of any pure 
wine whether native or foreign, the objects sought for are accomplished. The addi- 
tion of alcohol frequently causes a slight precipitation of flocculent matter, which 
may be removed after standing by filtration. 


VINUM ALOES. U.S., Br. Wine of Aloes. 
(VI'NUM AL/0-Es,) 

Vinum aloeticum; Vin aloétique, Fr.; Aloewein, G. 

“ Purified Aloes, s’z parts [or two ounces av.]; Cardamom, one paré [or one 
hundred and forty-six grains]; Ginger, one part [or one hundred and forty-six 
grains|; Stronger White Wine, a sufficient quantity, To make one hundred parts 
for two pints]. Mix the Aloes, Cardamom, and Ginger, and reduce them to a mod- 
erately coarse (No. 40) powder. Macerate the powder with ninety parts [or twenty- 
six fluidounces] of Stronger White Wine for seven days, with occasional agitation, 
and filter through paper, adding, through the filter, enough Stronger White Wine 
to make the filtered liquid weigh one hundred parts [or measure two pints].” U.S. 

“Take of Socotrine Aloes one ounce and a half [avoirdupois] ; Cardamom Seeds, 
freed from the pericarps and bruised, Ginger, in coarse powder, of each, eighty 
grains ; Sherry two pints [Imperial measure]. Macerate for seven days in a closed 
vessel, with occasional agitation ; filter the liquor, and add sufficient Sherry to make 
two pints [Imp. meas.].” Br. 

The wine of aloes is a warm stomachic purgative, useful in constipation, dependent 
on a want of due irritability of the alimentary canal, and in complaints connected 
with this state of the bowels, and long used in chlorosis, amenorrhcea, dyspepsia, 
gout, paralysis, etc. It is said to leave behind it a more lax condition of the bowels 
than most other cathartics. The dose as a stomachic is one or two fluidrachms 
(3°75-7'5 C.c.), as a purgative from half a fluidounce to a fluidounce (15-30 C.c.). 


VINUM ANTIMONII. U.S. Wine of Antimony. 
(VI/NUM AN-TI-MO’NI-I,) 

Vinum Antimoniae, 2r.; Antimonial Wine; Vinum Stibiatum, s. Emeticum, P.G.; Vin an- 
timonié, Vin stibié, Fr.; Brechwein, G. 

“Tartrate of Antimony and Potassium, four parts [or fifty-eight grains]; Boiling 
Distilled Water, sixty parts [or two fluidounces]; Stronger White Wine, a sufficient 
quantity, To make one thousand parts [or two pints]. Dissolve the Tartrate of Anti- 
mony and Potassium in the Water, and, while the solution is hot, add sia hundred 
parts [or twenty fluidounces] of Stronger White Wine, and filter through paper, 
adding, through the filter, enough Stronger White Wine to make the filtered liquid 
weigh one thousand parts [or measure two pints].” U.S. 

“Take of Tartarated Antimony forty grains ; Sherry one pint [Imperial meas- 
ure]. Dissolve.” Br. 

In the first edition of the United States Pharmacopoeia, the proportion of tartar 
emetic was four grains to the fluidounce of wine. In the revision of 1830, the 
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quantity was reduced to two grains, and, as this was very nearly the proportion di- 
rected by the British Colleges, the highly important object was accomplished, of uni- 
formity in the strength of this very popular preparation. The seeming discrepancy 
between the British formula and that of the U.S. Pharmacopeia of 1870 disappeared 
when it was considered that the Imperial pint, employed in the former, contains twenty 
fluidounces, each very nearly equal to the fluidounce of the ordinary apothecaries’ 
measure. The U.S. officinal name was adopted as most convenient, sufficiently 
expressive, and in accordance with the nomenclature of several other metallic prep- 
arations, such as Lmplustrum Ferri, Mistura Ferri Composita, etc. The proportion 
of tartar emetic has been slightly decreased in the formula of the U.S. P. 1880. It 
is now about 1°8 gr. in a fluidounce. It was 2 gr. in a fluidounce in U.S. P. 1870. 

Difficulty is often experienced in effecting a solution of tartar emetic in wine; and 
precipitation is apt to occur after the solution has been effected. These results are 
attributable either to impurity in the antimonial salt, which frequently contains bi- 
tartrate of potassium and various insoluble substances, or to inferiority in the character 
of the wine, which holds in solution vegetable principles that form insoluble com- 
pounds with the antimony. Dr. Paris stated that he had seen the decomposition 
of the tartar emetic so complete that no traces of the salt could be detected in the 
supernatant liquid. The difficulty is not avoided by the plan adopted in the U.S. 
Pharmacopeeia, of first dissolving the antimonial in water, and then adding the wine; 
for, even allowing that the solution may be accomplished, the same ingredients 
are present, and their mutual reaction must ultimately result in the same effects. 
The proper course is to select perfectly pure crystallized tartar emetic, and sound 
wine, which make a permanent solution. To obviate the risk of decomposition, the 
Dublin College directed water and rectified spirit in about the proportion in which 
these exist in the wines just mentioned. The only objection to this menstruum is 
the want of color, which renders the preparation liable to be confounded with less 
active liquids. 

The advantages of antimonial wine are, that it affords the means of administering 
minute doses of tartar emetic, and is more permanent than an aqueous solution of 
that salt, which is liable to spontaneous decomposition. It is usually administered 
in small doses as a diaphoretic or expectorant, or as an emetic in infantile cases. 
When a considerable quantity of tartar emetic is requisite, it should always be given 
in extemporaneous aqueous solution. The dose of the wine, as an expectorant or 
diaphoretic, is from ten to thirty drops (0-6-1:9 C.c.), given frequently; as an 
emetic for children, from thirty drops to a fluidrachm (1:9-3°75 C.c.), repeated 
every fifteen minutes till it operates. 


Of. Prep. Mistura Glycyrrhizae Composita, U. S. 


VINUM AROMATICUM. U.S. Aromatic Wine. 
(VI/NUM AR-Q-MAT’J-CUM.) 

Vin aromatique, Fr.; Aromatischewein, @. 

“ Lavender, one part [or seventy-two grains]; Origanum, one part [or seventy-two 
grains]; Peppermint, one part [or seventy-two grains]; Rosemary, one part [or 
seventy-two grains]; Sage, one part [or seventy-two grains] ; Wormwood, one part 
[or seventy-two grains]; Stronger White Wine, a@ sufficient quantity, To make one 
hundred parts [or one pint]. Mix the solid ingredients, and reduce them to a coarse 
(No. 20) powder. Moisten the powder with four parts [or six fluidrachms] of 
Stronger White Wine, pack it moderately in a conical glass percolator, and gradu- 
ally pour enough Stronger White Wine upon it to make the filtered liquid weigh 
one hundred parts [or measure one pint].” U.S. 

This is a new officinal, although by no means a new preparation. It is practi- 
eally identical with the Vin aromatique of the French Codex, which is made by 
macerating one hundred parts of aromatic species (a mixture of equal parts of the 
herbs used in our officinal aromatic wine, and in addition wild thyme and hyssop) 
with one hundred parts of Teinture vulnéraire (a tincture containing the same 
herbs, and ten more of similar properties) and one thousand parts of red wine. 
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This wine is principally used as an astringent and stimulating lotion to chancres, 
open buboes, and other indolent ulcers. In many cases it should be diluted, but on 
occasion it may be employed of full strength. It is never given internally. 


VINUM COLCHICI RADICIS, U.8., Br. Wine of Colchicum Root. 
| (VI'NUM COL'GHI-CI RA-Di!CIS—ko1'ke-si.) 

Vinum Colchici, Br.; Vin de Bulbes de Colchique, Fr.; Zeitlosenknollenwein, @. 

“ Colchicum Root, in No. 30 powder, forty parts [or thirteen ounces av.]; Stronger 
White Wine, a sufficient quantity, To make one hundred parts [or two pints]. Moisten 
the powder with ten parts [or four fluidounces] of Stronger White Wine, pack it 
moderately in a conical percolator, and gradually pour enough Stronger White 
Wine upon it to make the filtered liquid weigh one hundred parts [oy measure two 
pints}.” U.S. 

“Take of: Colchicum Corm, sliced, dried, and bruised, four ounces [avoirdupois] ; 
Sherry one pint [Imperial measure]. Macerate the Colchicum in the Wine for seven 
days in a closed vessel, with occasional agitation, press and strain through calico ; 
then add sufficient Sherry to make up one pint [Imp. meas.].” Br. 

This is intended to be asaturated vinous tincture of colchicum. As the colchicum 
bulb imported into the United States is of variable strength, the only method by 
which an active preparation can be insured, is to employ a large quantity of it in 
proportion to that of the menstruum. If the former should happen to be in excess, 
no other injury could result than a slight pecuniary loss ; while a deficiency in the 
strength of the preparation would frequently be of serious detriment in urgent cases 
of disease. A wine made from the fresh bulb is occasionally imported from England, 
and is thought by some to be more efficacious than our officinal preparation ; but we 
have seldom been disappointed in obtaining the effects of colchicum from the wine 
prepared according to the directions of the U.S. Pharmacopceia. The dose of the 
officinal wine is from ten minims toa fluidrachm (0:6-3°75 C.c.), repeated three or 
four times a day, or more frequently in severe cases, till its effects are experienced. In 
gout it is frequently given in connection with magnesia and its sulphate ; and in neu- 
ralgic cases we have found much advantage from combining it with the solution of 
sulphate of morphine, especially when we have desired to give it a direction rather 
to the skin than to the bowels. It has been employed externally with asserted advan- 
tage in rheumatism. In overdoses it may produce fatal effects. Death is said to 
have occurred in one instance from two drachms and a half (5°6 C.c.) of the wine ; 
but much more would probably in general be requisite to produce this result. 


VINUM COLCHICI SEMINIS. U.S. Wine of Colchicum Seed. 
(VI/NUM COL'GHI-CI SEM/!I-NIS—k6l/ke-si. ) 

Vinum Colchici, P.G.; Vin de Semences de Colchique, F'r.; Zeitlosensamenwein, G. 

“ Colchicum Seed, in No. 20 powder, fi/teen parts [or five ounces av.]; Stronger 
White Wine, a sufficient quantity, To make one hundred parts [or two pints]. To 
the powder add ninety parts [or twenty-eight fluidounces] of Stronger White Wine, 
and macerate for seven days, with occasional agitation; then filter through paper, 
adding, through the filter, enough Stronger White Wine to make the filtered liquid 
weigh one hundred parts [or measure two pints].” U.S. 

As the seeds of colchicum are less liable to injury than the bulb, and are, there- 
fore, of more uniform strength, there is not the same necessity for preparing a satu- 
rated tincture. Dr. Williams, who introduced the seeds into use, supposed that their 
active properties resided in their coating, and that it was, therefore, not advisable to 
bruise them in preparing the wine or tincture. But this has been shown to be an 
error by the experiments of Mr. Bonnewyn, who found a larger portion of colchicine 
in a tincture of the bruised than in one of the unbruised seeds. (See A. J. P., 
xxvi. 120.) Mr. L. I. Morris has shown, however, that by digesting instead of 
macerating the whole seeds the colchicine can be all extracted. (See Tinetura Col- 
chict.) In order that the seeds may be properly comminuted, Prof. Maisch recom- 
mends that they should be macerated for two or three days in a portion of the wine, 
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before being bruised. (Jbid., xxviii. 514.) It is stated that sometimes this tincture 
becomes turbid from the development of the yeast fungus in it. (Vulpius, A.J. P., 


xliv. 212.) The dose is from thirty minims to two fluidrachms (1:9-7°5 C.c.). Two 
fluidounces (60 C.c.) have proved fatal. 


VINUM ERGOT. U.S. Wine of Ergot. 
(VI/NUM ER-GO/TH.) 

Vin de Seigle, Fr.; Mutterkornwein, G. 

“ Hrgot, recently ground and in No. 30 powder, fifteen parts [or five ounces av. ] ; 
Stronger White Wine, a sufficient quantity, To make one hundred parts [or two 
pints]. Moisten the powder with four parts [or ten fluidrachms] of Stronger White 
Wine, pack it moderately in a cylindrical percolator, and gradually pour enough 
Stronger White Wine upon it to make the filtered liquid weigh one hundred parts 
[or measure two pints].” U.S. 

The large proportion of fixed oil in ergot interferes with the solvent action of the 
menstruum, unless the grains are properly comminuted. They should not be bruised 
so as to “raise” the oil, but ground ina mill, which cuts them in minute pieces. The 
use of such ground ergot, and fortified white wine, will insure a more reliable prepa- 
ration than that formerly directed, which was a diluted fluid extract. The strength 
has also been increased from twelve and a half per cent. to fifteen per cent. of active 
ingredient. The dose of this wine is for a woman in labor two or three fluidrachms 
(7°5-11°25 C.c.) ; for other purposes, one to four fluidrachms (3-75-15 C.c.), to be 
repeated several times a day, and gradually increased if necessary. 


VINUM FERRI AMARUM. U.S. Bitter Wine of Iron. 
(VI/NUM FER’RI A-MA’RUM.) 

Vin Quinquina ferrugineux, Fr.; Bitter Eisenwein, G. 

Solution of Citrate of [ron and Quinine, eight parts [or seventeen fluidrachms*] ; 
Tincture of Sweet Orange Peel, twelve parts [or four fluidounces]; Syrup, thirty- 
siz parts [or ten fluidounces]; Stronger White Wine, forty-four parts [or one pint], 
To make one hundred parts [or two pints]. Mix and filter through paper.” U.S. 

This new officinal wine has been very largely used in this country, although the 
same objections to the introduction of elixirs into the Pharmacopeeia might be made 
with equal force to the acceptance of bitter wine of iron. It is a mild ferruginous 
tonic, a fluidounce representing eighteen grains of citrate of iron and quinine of 
officinal strength, equivalent to about sixteen grains of citrate of iron and two grains 
of quinine.t The dose is from a dessertspoonful to a tablespoonful (7-5-15 C.c. ). 


VINUM FERRI. Br. Wine of Iron. 
(VI/NUM FER/RI.) 

Vinum Chalybeatum, s. Martiatum; Vin chalybé, F’r.; Eisenwein, Stahlwein, G. 

“Take of Fine Iron Wire (about No. 35) one ounce [avoirdupois] ; Sherry one 
pint [Imperial measure]. Macerate for thirty days in a closed vessel, the Iron being 
almost but not quite wholly immersed in the Wine, and the vessel frequently shaken, 
and the stopper removed ; then filter.” Br. (See Vinum Ferri Citratis.) 


* Five hundred and eighty grains of soluble citrate of iron and quinine of officinal strength may 
be substituted for this quantity if more convenient. | ; 

+ Bitter Wine of Iron. The following formula, in which Calisaya bark and gentian are used, is 
said by Dr. Chas. L. Mitchell to yield an elegant preparation. ; 

Take of ground Calisaya Bark 192 grains; ground Gentian Root 128 grains; Soluble Citrate of 
Tron 192 grains; Sherry Wine 13 fluidounces ; Brandy 1 fiuidounce; Alcohol 1 fluidounce; Oil 
of Orange 12 minims; Sugar 2 ounces; Solution of Tersulphate of Iron 2 fluidounces ; Water of 
Ammonia q.s. Dissolve the Oil in the Alcohol and mix with the Sherry Wine and Brandy. Per- 
colate with this the ground drugs, recover 15 fluidounces of tincture by pouring on water. Dilute 
the iron solution with twice its bulk of water and add Ammonia in slight excess. Wash and drain 
the precipitate thoroughly. Mix this with the tincture, and agitate occasionally untila filtered por- 
tion has a light yellow color and does not precipitate with tincture of the Chloride of Iron. Filter, 
dissolve the Citrate of Iron and Sugar, and bring up the measure with a little water to 16 fluid- 
ounces; a fluidounce represents 12 grains of Calisaya Bark, 8 grains of Gentian Root, and 12 grains 
of Citrate of Iron. Dose, one to three fluidrachms, 
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When wine is made to react on metallic iron with presence of air, the metal is 
oxidized, and then unites with the excess of acid of the bitartrate of potassium, which 
is the characteristic salt of wines. The ferruginous salt, therefore, formed is the 
tartrate of iron and potassium, or tartarated iron of the Br. Pharmacopoeia; and this 
was the old method of preparing the Wine of Iron. But it is obvious that the 
strength in iron cannot be entirely uniform, as the quantity dissolved must depend 
on the proportion of the bitartrate in the wine, which is variable, and on various 
circumstances of the manipulation. In consideration of these objections, it was 
thought best, in the Br. formula of 1864, to substitute a simple solution in the wine 
of the tartrate of iron and potassium already formed, and to abandon the old tedious 
formula. But it is obvious that a solution of the ferruginous salt in wine is not 
exactly the same’ as the wine of iron prepared with the metal, as it contains the 
bitartrate of potassium unaltered. For this or other reasons, the Br. Pharmacopoeia 
has returned to the old method. The dose of the wine of iron is from one to four 
fluidrachms (3°75-15 C.c.). 


VINUM FERRI CITRATIS. U.S., Br. Wine of Citrate of Iron. 
(VI/NUM FER/RI CI-TRA’TIS,) 

Vin ferrugineux, Fr.; Hisenwein, G. 

“ Citrate of Iron and Ammonium, four parts [or five hundred and eighty grains] ; 
Tincture of Sweet Orange Peel, twelve parts [or five fluidounces]; Syrup twelve 
parts [or three fluidounces]; Stronger White Wine, seventy-two parts [or twenty- 
three fluidounces], To make one hundred parts [or about two pints]. Mix and filter 
through paper.” U.S. 

“Take of Citrate of Iron and Ammonia one hundred and sixty grains ; Orange 
Wine one pint [Imperial measure]. Dissolve, and let the solution remain for three 
days in a closed vessel, shaking it occasionally ; afterwards filter. Dose one to four 
Jluidrachms (3°75-15 C.c.).” Br. 

This is a new officinal wine: it has been much used in this country as a mild 
chalybeate, although heretofore it varied much in composition from the need of an 
authoritative formula. A fluidrachm (3°75 ©.c.), which is the average dose, con- 
tains about two and a quarter grains of the iron salt. 


VINUM IPECACUANH A. U.S., Br. Wine of Ipecac. 
(VI'NUM YP-E-CAC-U-AN!H#—ip-e-kaik-b-in’é, ) 

Vin d’Ipecacuanha, F.; Brechwurzelwein, G. - 

“Fluid Extract of Ipecac, seven parts [or twenty fluidrachms]; Stronger White 
Wine, ninety-three parts [or thirty fluidounces], To make one hundred parts [or 
about two pints]. Mix and filter through paper.” ZS. 

“Take of Ipecacuanha, bruised, one ounce [avoird.]; Sherry, one pint [ Imp. meas. ]. 
Macerate for seven days in a closed vessel, with occasional agitation, strain, press and 
filter; then add sufficient Sherry to make one pint [Imp. meas.].” Br. 

The preparations of the two Pharmacopeeias are not of the same strength; the 
U.S. wine containing the virtue of about 37 grains, the British of only somewhat 
more than 20 grains, in a fluidounce. In the preparation of the British Pharma- 
copeeia, the strength of this wine was reduced almost one-third. Wine of Ipecac 
possesses all the medical properties of the root, and may be used as a substitute 
when it is desirable to administer the medicine in a liquid form. As it is milder, 
without being less efficacious, than antimonial wine, it is in some instances preferable 
as an emetic for infants, especially when the antimonial, as not unfrequently hap- 
pens, is disposed to irritate the bowels. It is much used as an expectorant and dia- 
phoretic ; and the effects of the Dover’s powder may be obtained by combining it 
with Jaudanum, or other liquid preparation of opium. The dose as an emetic for 
an adult is a fluidounce (30 C.c.); as an expectorant and diaphoretic, from ten to 
thirty minims (0:-6-1:9 C.c.). A fluidrachm (3°75 C.c.) may be given as an emetic 
to a child one or two years old, and repeated every fifteen minutes till it operates. 
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VINUM OPII. U.S., Br. Wine of Opium. Sydenham’s Laudanum. 
(VI'NUM 0'PI-I1.) 

Tinctura Opii Crocata, P.G.; Vin d’Opium composé, Fr.; Safranhaltige Opiumtinktur, @. 

“ Powdered Opium, ¢en parts [or four hundred and fifty-six grains]; Cinnamon, 
in No. 60 powder, one part [or forty-five grains}; Cloves, in No. 30 powder, one 
part [or forty-five grains]; Stronger White Wine, a sufficient quantity, To make one 
hundred parts [or ten fluidounces]. To the mixed powders add ninety parts [or 
nine fluidounces] of Stronger White Wine, and macerate the mixture for seven days, 
with occasional agitation; then transfer it to a filter, and gradually pour enough 
Stronger White Wine upon it to make the filtered liquid weigh one hundred parts 
[or measure ten fluidounces].” U.S. 

“Take of Extract of Opium one ounce [avoirdupois]; Cinnamon Bark, bruised, 
Cloves, bruised, of each, seventy-five grains ; Sherry one pint [Imperial measure]. 
Macerate for seven days in a closed vessel, with occasional agitation, and filter.” Br. 

The-strength of Wine of Opium has been materially decreased in the revision of 
the U.S. P. 1880. It now contains the virtues of one grain of powdered opium in 
10:5 minims, where it formerly was of the strength of one grain in 8 minims. 

The wine made according to the directions of the U. 8. Pharmacopeia 1870 was a 
vinous tincture of opium. It contained about the same proportions of the ingredients 
as the Jaudanum of Sydenham, from which it differed only in wanting a drachm 
of saffron. The aromatic additions are thought to adapt it to certain states of the 
stomach or system, in which laudanum is found to produce unpleasant effects. On 
being long kept it deposits insoluble matter, a sample of which M. Bihot, of Malines, 
has shown to consist mainly of narcotine, with possibly a little codeine, without any 
discoverable trace of morphine. (Journ. de Pharm., xxx. 200.) Mr. Ware recom- 
mended it as a local application to the eye, in the latter stages of ophthalmia, when 
the vessels of the conjunctiva still remain turgid with blood. Two or three drops 
are introduced into the eye every morning till the redness disappears. The dose of 
the wine of opium is fifteen to twenty drops (0-9-1:25 C.c.).* 


VINUM QUINIZ. Br. Wine of Quinia. 
(VI/NUM QUI’NI-Z.) 
Vin de Quinine, Fr.; Chininwein, G. 
“Take of Sulphate of Quinia twenty grains; Citric Acid thirty grains ; Orange 
Wine one pint [Imperial measure]. Dissolve first the Citric Acid, and then the 
Sulphate of Quinia in the Wine; allow the solution to remain for three days ia a 


closed vessel, shaking it occasionally ; and afterwards filter. The dose is from half 
a fluidounce to a fluidounce (15-30 C.c.).” Br. 


VINUM RHEI. U.S., Br. Wine of Rhubarb. 
(VI/NUM RHE'T,) 

Tinctura Rhei Vinosa, Tinctura Rhei Darelii, P.G.; Vin de Rhubarbe, Fr.; Weinige Rhabarber- 
tinktur, @. 

“ Rhubarb, in No. 30 powder, ten parts [or three and a quarter ounces av.]; 
Calamus, in No. 30 powder, one part [or one hundred and forty grains]; Stronger 
White Wine, a sufficient quantity, To make one hundred parts [or two pints]. Moisten 
the mixed powders with jive parts [or one and a half fluidounces] of Stronger White 
Wine, pack the mixture in a conical glass percolator, and gradually pour enough 
Stronger White Wine upon it to make the filtered liquid weigh one hundred parts 
[or measure two pints]. U.S. 

“Take of Rhubarb Root, in coarse powder, one ounce and a half [avoirdupois] ; 


* Rousseau’s laudanum is a tincture of opium made with very weak alcohol, according to the fol- 
lowing formula. “Take of White Honey twelve ounces ; Warm Water three pounds. Having dis- 
solved the honey, set the solution aside in a warm place; and, as soon as fermentation begins, 
add of selected opium four ounces, previously dissolved in twelve ounces of water. Allow the 
mixture to stand for a month at the temperature of 24° Réaumur (86° F.); then strain, filter, and 
evaporate to ten ounces ; finally strain, and add four ounces and a half of alcohol of 20° B. Seven 
drops contain about a grain of opium.” (Pharmacop. Univers., ii. 265.) 
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Canella Alba Bark, in coarse powder, sixty grains ; Sherry one pint [Imperial meas- 
ure]. Macerate for seven days in a closed vessel, with occasional agitation, then 
strain, press, filter, and add sufficient Sherry to make one pint [Imp. meas. ].” Br. 

Calamus has been substituted for canella, with possibly no other object than to 
use an indigenous aromatic instead of a foreign one, which is falling into neglect 
and is no longer officinal. This is a warm cordial laxative applicable to debilitated 
conditions of the system or alimentary canal requiring evacuation of the bowels. 
This wine is about one-third weaker than that of U. 8, P. 1870, The dose is from 
one to four fluidrachms (3:75-15 C.c.) or more. 


VIOLA TRICOLOR. U.S. Viola Tricolor. [Pansy.] 
(VI-O'LA TRIC’Q-LOR.) 
“The wild-grown, flowering herb of Viola tricolor. Linné. (Wat. Ord. Vio- 


laceze.)” ULS. . 

Violette, Violette odorante, Fr.; Wohlriechendes Veilchen, Veilchen, G.; Violetta, It.; Vio- 
leta, Sp. 

oe Ch. Calyx five-leaved. Corolla five-petalled, irregular, horned at the back. 
Anthers cohering. Capsule superior, three-valved, one-celled. 

This genus includes numerous species, of which, though perhaps all or nearly all 
are possessed of analogous properties, one only, the V. tricolor, is now officinal ; 
V. pedata and V. odorata having been respectively dropped at the late revisions of 
the U.S. and Br. Pharmacopeias. As V. odorata has long held the most con- 
spicuous place in the genus medically considered, and V. pedata was so recently offici- 
nal, we shall treat of them together with the officinal species. 

Viola tricolor. Linn. The Heart’s-Ease Pansy or Johnny Jump-up of the 
gardens has an erect or ascending angular-branched stem. The leaves are alternate, 
oval or roundish, and the lower ones cordate, crenate, or entire, provided with large 
lyrately pinnatifid stipules. The flowers are large, on long peduncles, variously 
colored, mostly in purple, blue, and yellow, with an obtuse spur, and the variegated 
petals shorter or longer than the calyx; inodorous. It is a native of Europe, culti- 
vated in very numerous varieties, and naturalized in certain portions of the United 
States (Kentucky and southward). ~ . 

Viola pedata. Willd. Sp. Plant. i. 1160; Curtis, Bot. Mag. 89. This is an in- 
digenous species, without stems, glabrous, with three to five divided, often pedate 
leaves. The flowers are large and blue, often more or less variegated, and without 
beard on the petals. The stigma is large, compressed at the sides, and nearly beak- 
less. The plant grows in dry sandy hills and fields and rocky woods, from New 
England to Carolina, and flowers in May and June. 

Viola odorata, Willd. Sp. Plant. i. 1163, resembles very closely the common 
wild blue violet of America, V. cucullata, from which it is at once distinguished by 
its delicious fragrance. It is stemless, with blue flowers, having the lateral petals 
bearded, and reniform or heart-shaped, obtuse and crenate leaves, supported on long 
quadrangular channelled peduncles. It is a native of Europe, growing in woods, 
hedges, and other shady places, and has been introduced into this country. 

The flowers yield their odor and slightly bitter taste to boiling water; and their 
infusion affords a very delicate test for acids and alkalies, being reddened by the 
former, and rendered green by the latter. Their odor is destroyed by desiccation ; 
and the degree to which they retain their fine color depends upon the care used in 
collecting and drying them. They should be gathered before being fully blown, de- 
prived of their calyx, and rapidly dried, either in a heated room, or by exposing them 
to a current of very dry air. The flowers of other species are often mingled with 
them, and, if of the same color, are equally useful as a chemical test. 

In the root, leaves, flowers, and seeds of Viola odorata, M. Boullay discovered 
an alkaloid, violine, allied to emetine, but possessing distinct properties. It is white, 
soluble in alcohol, scarcely soluble in water, and forms salts with the acids. It exists 
in the plant combined with malic acid, and may be obtained by treating with distilled 
water the alcoholic extract of the dried root, decomposing by means of magnesia the 
malate of violine contained in the solution, and extracting the alkaloid from the pre- 
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cipitated matters by alcohol, which yields it on evaporation. To obtain it entirely 
pure, a more complicated process is necessary. Orfila has ascertained that it is exceed- 
ingly active and even poisonous. It is probably contained in most of the other species 
of Viola. 

Medical Properties, etc., of the Violets. The herbaceous parts of different 
species of violet are mucilaginous, emollient, and slightly laxative, and have been 
used in pectoral, nephritic, and cutaneous affections. Much was formerly thought of 
the Viola tricolor, or pansy, as a remedy in crusta lactea. A decoction in milk of a 
handful of the fresh herb was taken morning and evening, and a poultice made with 
the same decoction was applied to the affected part. Cures in numerous instances 
are said to have been effected by this treatment, persevered in for some time. Our 
own Viola pedata is considered a useful expectorant and demulcent in pectoral com- 
plaints. (Bigelow.) In Europe, a syrup prepared from the fresh flowers of Viola 
odorata is employed as an addition to demulcent drinks, and as a laxative for infants. 
The seeds were formerly considered beneficial in gravel, but are not now used. The 
root, which has a bitter, nauscous, slightly acrid taste, acts in the dose of from thirty 
brains to a drachm (1:95-3-9 Gm.) as an emetic and cathartic. It is probable that 
the same property is possessed by the roots of all the violets; as it is known to be 
by several species of Jonidium, which belongs to the same natural family. The ex- 
istence in small proportion of the emetic principle, upon which the powers of the 
root probably depend, in the leaves and flowers, accounts for the expectorant proper- 
ties attributed to these parts of the plant. 


VITELLUS. U.8. Yolk of Egg. 
(VI-TEL’LUS.) 
“The yolk of the egg of Gallus Bankiva, var. domesticus. Temminck. (Class, 
Aves; Order, Gallinz.)” U.S. 
The yolk of egg has been made officinal because of its use in the glycerite of 
yolk of egg. (See Glyceritum Vitelli, page 717.) 


XANTHOXYLUM. U.S. Xanthoxylum. [Prickly Ash.] 
(XAN-THOX!/¥-LUM.) 

“The bark of Xanthoxylum fraxineum, Willdenow, and of Xanthoxylum caro- 
linianum. Lambert. (Nat. Ord. Rutaceze, Xanthoxylex.)” U.S. 

Toothache Tree, Angelica Tree, Suterberry; Clavalier, Fréne épineux, Fr.; Zahnwebholz, G. 

Gen. Ch. MALE. Calyx five-parted. Corolla none. FEMALE. Calyx five-parted. 
Corolla none. Pistils five. Capsules five, one-seeded. Willd.* 

Aanthoxylum fraxineum. Willd. Sp. Plant. iv. 757; Bigelow, Am. Med. Bot. 
ili. 156.—X. Americanum, Miller ; Torrey and Gray, Fl. of N. Am. i. 214. The 
prickly ash is a shrub from five to ten feet in height, with alternate branches, which 
are covered with strong, sharp, scattered prickles. The leaves are alternate and pin- 
nate, consisting of four or five pairs of leaflets, and an odd terminal one, with a com- 
mon footstalk, which is sometimes prickly on the back, and sometimes unarmed. The 
leaflets are nearly sessile, ovate, acute, slightly serrate, and somewhat downy on their 
under surface. The flowers, which are small and greenish, are disposed in sessile 
umbels near the origin of the young shoots. The plant is polygamous; some shrubs 
bearing both male and perfect flowers, others only female. The number of stamens 
is five, of the pistils three or four in the perfect flowers, about five in the pistillate. 
Each fruitful flower is followed by as many capsules as it had germs. These capsules 

* The fruit of Xanthoxylum alatum, growing in Northern India and China, is used, under the 
name of Japanese pepper, as a condiment in Japan and China. It is in small roundish capsules, 
of which one or more stand upon a peduncle, of a reddish brown color, and beset externally with 
numerous little prominences, which appear to enclose the oil to which the fruit owes its pungency. 
The flavor of the capsule is aromatic, pungent, and agreeable. The seeds are black, shining, and 
destitute of pungency. Dr. Stenhouse has obtained from the fruit by distillation a liquid volatile 
oil, isomeric with oil of turpentine, which he calls xanthoxylene, colorless, and of an extremely 
agreeable odor; and a crystalline stearoptene, which separates from the liquid on cooling. This he 


calls xanthoxylin, and gives it the formula CopH0g. It is slightly aromatic, insoluble in water, 
soluble in alcohol and ether, fusible and volatilizable unchanged. (P.J. 7., xvii. 19, and N.S. ii, 


554.) 
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are stipitate, oval, punctate, of a greenish red color, with two valves, and one oval 
blackish seed. This species of Xanthoxylum is indigenous, growing in woods and in 
moist shady places throughout the Northern, Middle, and Western States. The 
flowers appear in April and May, before the foliage. The leaves and capsules have 
an aromatic odor, recalling that of the oil of lemons. The bark is the officinal portion. 

Properties. The bark of Xanthoxylum fraxineum is in quills, from one or two 
lines to nearly an inch in diameter, thin, externally of a darkish gray color diversified 
by whitish patches and minute black dots, with the epidermis in many pieces marked 
by closely set transverse cracks, internally finely striated longitudinally and somewhat 
shining, and, when derived from the smaller branches, exhibiting ‘‘ whitish straight, 
two-edged spines, linear at the base, and about a quarter of an inch (6 mm.) long; 
inner surface whitish, smooth; fracture short, non-fibrous, green in the outer, and 
yellowish in the inner layer.” U.S. The bark is very light, brittle, nearly or 
quite inodorous, and of a taste which is at first sweetish and slightly aromatic, then 
bitterish, and ultimately acrid. The acrimony is imparted to boiling water and 
alcohol, which extract the virtues of the bark. Its constituents, according to Dr. 
Staples, besides fibrous substance, are volatile oil, a greenish fixed oil, resin, gum,. 
coloring matter, and a peculiar crystallizable principle which he calls xanthoamylin, 
but of which the properties are not designated. (Journ. of the Phila. Coll. Pharm., 
i. 165.) It is probably identical with the bitter crystalline principle found by MM. 
Chevallier and Pelletan in the bark of Xanthoxylum Clava Herculis, and named by 
them aanthopicrite; and this has been found by Mr. Perrins to be identical with 
berberine ; so that the prickly ash is to be added to the list of medical substances, 
already large, in which this widely diffused alkaloid is contained. (P. J. 7r., March, 
1863, p. 403.)* 


* Berberine. This alkaloid appears to have been first discovered, in 1826, in a species of Xan- 
thoxylum, by Chevallier and Pelletan, who, from its color and taste, named it xanthopicrite. Buch- 
ner and Herberger, in 1835, found it in Berberis vulgaris, and named it berberine; but none of 
these chemists were awareof its alkaline properties. Indeed, the substance obtained by them, at 
least the berberine of Buchner, must have been a native salt of the proper alkaloid, which was not, 
therefore, procured in a pure state. Subsequently Fleitmann demonstrated its basic character, and 
published an account of several of its salts. It is not confined to the barberry, but has been found, 
by various chemists, in several other plants, particularly those combining bitterness and a yellow 
color, as in various products of Cocculus paimatus, Hydrastis Canadensis, Xanthorriz« apiifolia, 
Ceptis Teeta, Xanthoxylum Clava Hereulis, Coscinium fenestratum, and others belonging to the 
natural families of Berberacew, Menispermacex, and Ranunculacew. Indeed, few if any of the 
known alkaloids are so widely diffused as this appears to be in the vegetable kingdom. A list of 
all the plants from which it has been obtained is contained in A. J. P. (Sept. 1863, p. 456). 

Berberine may be obtained most readily from its sulphate. Prof. Procter has given the follow- 
ing process for preparing it, based upon a suggestion of Mr. Merrill, of Cincinnati. The coarsely 

owdered root is to be exhausted by repeated decoction with boiling water, and the mixed liquids, 
after filtration, are to be evaporated to a soft extract. This is to be digested several times with 
stronger alcohol, in the proportion of a pint to half a pound of the root, until exhausted, one-fourth’ 
of its bulk of water is to be added to the tincture, and five-sixths of the alcohol to be distilled off. 
To the residue, while still hot, sulphuric acid is to be added in excess, and the liquid allowed to 
cool. The sulphate of berberine is deposited in crystals, and, having been purified by recrystalliza- 
tion, is to be decomposed by the addition, in excess, to its solution in boiling water, of freshly pre- 
cipitated protoxide of lead, the solution being kept hot until the decomposition is completed. This 
may be known by the absence of a precipitate when acetate of lead is added to a drop of the clear 
liquid. The liquid is then to be filtered, and set aside to crystallize. Thus obtained, berberine is 
in the form of a yellow powder, which, under the microscope, appears to consist of groups of minute, 
acicular crystals. It has a bitter taste, is soluble in about 100 parts of cold water, still Jess soluble 
in cold alcohol, freely soluble in both these liquids when hot, and insoluble in ether. It forms salts ~ 
of difficult solubility with hydrochloric and sulphuric acids, and is distinguished by being copiously 
precipitated by the former acid from its cold watery solution in the form of crystals of the hydro- 
chlorate. It is freely dissolved by acetic acid, which forms with it a readily soluble salt. (Av, Pes 
Jan. 1864, p. 10.) Its formula is, according to Fleitmann, Cy2HyN20u1, but, on the more recent 
authority of Perrins, CooHi7NO4. (P. J. 7r., April, 1863, p. 464.) Hlasiwetz (Ann. Ch. Pharm., 
115, p. 45) also confirms this formula, which may therefore be assumed as correct. The hydro- 
chlorate of berberine, which is the salt that has attracted most notice, may be readily obtained by 
using hydrochloric instead of sulphuric acid in the above process, and purifying the precipitate by 
solution in hot alcohol, and subsequent refrigeration. It is in fine acicular crystals, of a bright 
yellow color, and intensely bitter taste, very slightly soluble in cold water, to which, however, it 
imparts a deep yellow color, slightly soluble also in cold alcohol, but dissolved in large proportion 
by both liquids when hot. By concentrated nitric acid both this salt and its base are decomposed, 
with the production of a dark red color, and the escape of nitrous fumes. A process for Hypophos- 
phite of Berberine, by Prof. J. U. Lloyd, may be found in A. J. P., July, 1877. Parsons (N. R., 
1879, p. 109) analyzed Phosphate of Berberine, and believes the formula to be CooH17N04,2H3PO4. 
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“The bark of Xanthoxylum Carolinianum resembles the preceding, but is about 
one-twelfth of an inch (2 mm.) thick, and is marked by many conical, corky projec- 
tions, sometimes four-fifths of an inch (2 em.) high, and by stout, brown spines, 
rising from a corky base.” U.S. 

Aralia spinosa, or angelica tree, which grows in the Southern States, is occasion- 
ally confounded with X. fraxineum, in consequence partly of being sometimes called, 
like the latter, prickly ash. Its bark is nearly smooth externally, is beset with slender 
prickles in transverse rows, and has a taste different from that of XY. fraxineum. 

Medical Properties and Uses, Xanthoxylum is stimulant, producing, when swal- 
lowed, a sense of heat in the stomach, with more or less general arterial excitement, 
and a tendency to diaphoresis. It is thought to resemble mezereum and guaiac in its 
remedial action, and is given in the same complaints. As a remedy in chronic 
rheumatism, it enjoys some reputation in this country. The dose of the powder 
is from ten grains to half a drachm (0:65-1:95 Gm.), to be repeated three or four 
times a day. A decoction, prepared by boiling an ounce in three pints of water 
down to a quart, may be given in the quantity of a pint (472 C.c.), in divided 
doses, during the twenty-four hours. The powder has sometimes been employed as 
a topical irritant ; and the bark, used as a masticatory, is a popular remedy for tooth- 
ache, and has been recommended in palsy of the tongue. 


Of. Prep. Extractum Xanthoxyli Fluidum, UJ. S. 
ZINCUM. U.S., Br. Zine. 


Zn3 64°9. (ZIN'CUM.) Zn; 32°45. 

“Metallic Zine, in the form of thin sheets, or irregular, granulated pieces.” U.S. 
* Zine of commerce.” Br. 

Speltrum; Speltre; Zine, Fr.; Zink, G.; Zinco, It., Sp. 

Zine occurs native in two principal states ; as a sulphide, called blende, and as a car- 
bonate and silicate, to which the name of calamiine is applied indiscriminately. In 
this country there are two additional ores that are worked for zinc. They both occur 
at Franklin and Mine Hill, New Jersey, and are characteristic of those localities. 
They are the native oxide, called red oxide or zincite, and a mixture of zinc oxide with 
oxide of manganese and iron, known as franklinite. Zinc has been detected, in the 
vegetable kingdom, in a peculiar violet, Viola calamina, growing on the calamine hills 
of Rhenish Prussia. It is largely produced in Germany and this country, the chief 
American localities being. the New Jersey localities before mentioned, Lehigh Co., 
Pennsylvania, Virginia, and Wisconsin. The metal is extracted generally from cal- 
amine. This is roasted and mixed with charcoal powder, and the mixture heated in 
iron cylinders placed horizontally over a furnace. When the reduction of the zinc 
commences, iron receivers are adapted to the opening of the cylinder to condense the 
volatilized metal. The metal is then melted and run into moulds, and forms speltre, 
or the zinc of commerce. In this state it contains iron, and traces of lead, cadmium, 
arsenic, copper, sulphur, and charcoal. To purify it from these substances, it must 
be subjected to a second distillation in a crucible, furnished with a tube passing 
through its bottom, and open at both ends; its upper extremity reaching a little 
more than half-way up the interior of the crucible, and its lower end terminating 
above a vessel of water. The impure zine being placed in the crucible, the cover 
luted on, and the fire applied, the pure zinc is volatilized, and, passing down the 
tube by a descending distillation, condenses in the water below. In the arts, zinc is 
purified sufficiently for commercial purposes without volatilization. 

The Lehigh Zine Company, at Bethlehem, Pa., furnishes at the present time 
about one-half of the annual consumption of the country. The capacity of these 
works in 1880 was as follows: For oxide of zinc, 3000 tons per year; for metallic 
zinc, 3600 tons per year; for sheet zinc, 3000 casks, or 1800 tons. 

Properties. Zinc has a bluish white color, a peculiar taste, and a perceptible 
smell when rubbed. Its texture is laminated, and its fracture crystalline. Its mal- 
leability and ductility are not very great. When perfectly pure, it may be reduced 
to thin leaves at ordinary temperatures; but the zine of commerce requires to be 
heated to a temperature between 100° C. and 148°8° C. (212° F. and 300° F.) 
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to render it sufficiently malleable to be rolled into sheets. The softness of zine is 
peculiar, as is shown by the circumstance that it clogs the file when the attempt is 
made to reduce it to filings ; and hence to have it in the divided form it is necessary 
to melt it, and triturate it at the moment of solidification. Subjected to heat it fuses 
at 398° C. (773° F.). According to Dr. A. von Riemsdyk, it volatilizes to some 
extent before fusion at a temperature of 268°3° C. (515° F.). (A. J. P., 1869, p. 
424.) At full redness it boils, and in close vessels may be distilled over; but in 
open vessels it takes fire, and burns with a dazzling white flame, giving off dense 
white fumes. It dissolves in most of the acids with disengagement of hydrogen, 
and precipitates all the metals either in the metallic state, or in that of oxide. It 
forms but one oxide (a monoxide) and but one sulphide. The monoxide is officinal, 
and will be described under another head. (See Zinct Oxidum.) 

The officinal zine is described as “a bluish white metal, having the sp. gr. 6°9. 
When treated with warm, diluted sulphuric acid, it is almost completely dissolved 
to a colorless liquid which yields a white precipitate with test-solution of ferrocy 
anide of potassium or of sulphide of ammonium. [If the gas which is given off 
during the solution be made to come in contact with paper wet with test-solution of 
nitrate of silver, no brown or black stain should be produced on the paper (absence 
of arsenic). On adding water of ammonia to a colorless solution of the metal in 
diluted sulphuric acid, a white precipitate is produced which should be soluble in 
an excess of water of ammonia, yielding a colorless liquid (absence of more than 
traces of lead, iron, and copper).” UW. S. 

Zine of good quality dissolves in dilute sulphuric acid, with the exception of a 
scanty grayish black residue. If absolutely pure, it would be wholly dissolved. The 
solution is colorless, and yields white precipitates with ferrocyanide of potassium and 
ammonium sulphydrate. Ammonia throws down from this solution a white precipi- 
tate, which is wholly dissolved when the alkali is added in excess. | 

Zinc is extensively employed in the arts. It is the best metal that can be used, 
in conjunction with copper or carbon, for galvanic combinations. Its solution in 
dilute sulphuric acid furnishes the readiest method for obtaining hydrogen. With 
copper it forms brass, and, in the form of sheet zinc, it is employed to cover the 
roofs of houses, and for other purposes. It is also applied to the covering of iron, 
to protect it from oxidation, in the same manuer as tin, forming what is known com- 
mercially as galvanized tron. It should, however, never be used for culinary ves- 
sels, as it is soluble in the weakest acids. Zinc and its oxide are dissolved to a cer- 
tain extent by water containing common salt ; a double chloride of zine and sodium 
being produced in solution. (Journ. de Pharm., Noy. 1867, p. 397.) 

The compounds of zinc are poisonous, but not to the same extent as those of lead. 
The oxide of zine, used in painting as a substitute for white lead, is said to be capable 
of producing a colic, resembling that caused by lead, and called zinc colic, It attacks 
workmen exposed to the dust of the oxide while engaged in packing it in barrels, and 
yields to the remedies appropriate to the treatment of lead colic. (See Chem. Gaz., 
Sept. 16, 1850.) This statement, however, is, to say the least, very questionable. 

Pharmaceutical Uses. Zinc is never used as a medicine in the metallic state, but 
is employed in this state to prepare Sulphate and Chloride of Zine, and the Reduced 
Tron of the Br. Pharmacopeia. In combination it forms a number of important 
preparations, a list of which, with their synonymes, is subjoined.* 

* Nitrate of Zine is sometimes used as a caustic either in the form of paste or in pencils. M. 
Lefort prepares it by dissolving commercial zine with heat in equal volumes of nitric acid and water, 
maintaining an excess of zinc, and concentrating until a slight basic precipitate is formed, which 
carries down any iron present. Boiling water is then added, and, when cool, the solution is filtered, 
and evaporated at a gentle heat until slight ebullition takes place; if then left to cool, it forms a 
cake, which should be broken up and drained in a glassfunnel. Of the nitrate of zine so prepared, 
100 grammes are dissolved in 50 grammes of water, and afterwards incorporated with 50 grammes 
of wheaten flour. This forms a homogeneous paste, which remains soft, spreads easily over sur- 
faces without afterwards contracting, and does not spread at the edges through absorption of moist- 
ure. When made into cylinders, it should not be dried by heat, as it slightly decomposes and 
becomes yellow and friable; it may be kept dry by placing it in a tin box with some pieces of 
quicklime, but not in contact with them. (London Medical Record, June 18, 1873; A.J. P., Dec. 


1873.) Dr. Chas. Rice prepares pencils by pouring fused nitrate of zine into paper cylinders, whicb 
are made by rolling paper around a lead-pencil and sealing with wax. (See NV. 2&., 1876, p. 44.) 
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Zine is employed medicinally, 
I. IN THE METALLIC STATE. 
Zincum Granulatum, Br.— Granulated Zine. 
II. Oxrpizep. 
Zinci Oxidum, U. S., Br.— Oxide of Zinc. 
Unguentum Zinci Oxidi, U. S.; Unguentum Zinci, Br.—Ozntment of 
Oxide of Zine. 
III. CoMBINED WITH CHLORINE. 
Zinci Chloridum, U. S., Br.— Chloride of Zine. 
Liquor Zinci Chloridi, Br.—Solution of Chloride of Zinc. 
LV. CoMBINED WITH PHOSPHORUS. 
Zinci Phosphidum, U. S—Phosphide of Zinc. 
VY. OXIDIZED AND COMBINED WITH ACIDS. 
Zinci Acetas, U. S., Br.—Acetate of Zinc. 
Zinci Carbonas Preecipitatus, U. S.; Zinci Carbonas, Br.— Precipitated Car- 
bonate of Zinc. 
Zinci Sulphas, U. S., Br.—Sulphate of Zine. White Vitriol. 
Zinci Valerianas, U. S., Br.— Valerianate of Zinc. 


ZINCUM GRANULATUM. Br. Granulated Zine. 
(ZIN'CUM GRAN-U-LA/TUM.) 


“Take of Zine of commerce one pound. Fuse it in an earthen crucible, heated 
to a sufficient but not excessive degree in a suitable fire, and pour the fluid metal in 
a thin stream into a vessel containing two gallons of cold water. Remove the Gran- 
ulated Zine from the water and dry it.” Br. 

Of. Prep. Liquor Zinei Chloridi, Br.; Zinci Chloridum, Br.; Zinci Sulphas, Br. 


ZINCI ACETAS. U.S., Br. Acetate of Zine. 
Zn (C2 H3 O2)2. 3H20 3 236°9. (ZIN'CI A-CE’TAS.) ZnO, Cs Hg O03. 3HO; 118°45. 
“ Acetate of Zinc should be kept in well-stopped bottles.” U.S. 


Zinci Aceticum, P.G.; Acetas Zincicus; Acétate de Zinc, Fr.; Essigsaures Zinkoxyd, G. 

“Take of Carbonate of Zinc two ounces [avoirdupois]; Acetic Acid five fluid- 
ounces or a sufficiency; Distilled Water six fluidounces. Add the Carbonate of 
Zine in successive portions to three [fluidjounces of the Acetic Acid, previously 
mixed with the Water in a flask ; heat gently, add by degrees the remainder of the 
Acid till the carbonate is dissolved ; boil for a few minutes, filter while hot, and set 
it aside for two days to crystallize. Decant the mother-liquor; evaporate to one- 
half, and again set it aside for two days to crystallize. Place the crystals in a funnel 
to drain, then spread them on filtering paper on a porous tile, and dry them by ex- 
posure to the air at ordinary temperatures.” Br. 

In the U. S. process of 1870* the oxide of zinc is acted upon directly by the acetic 
acid. Formerly the salt was prepared by precipitating acetate of lead with zine. 
The crystals of acetate of zinc, as thus obtained, were apt to be colored with iron. 
Should this be the case, a boiling solution of them in distilled water is to be treated 
by the addition of successive portions of precipitated carbonate of zine, until a small 
quantity of the liquid, being filtered, passes colorless. ‘The zinc of the carbonate 
of zine precipitates the iron, and takes its place in the solution; and the iron is 
known to be all removed, when a portion of the solution is found, upon trial, to filter 
colorless. This mode of purifying the acetate of zinc from iron was suggested by 
Professor Procter, and was adopted in the U.S. Pharmacopeeia of 1850, in place of 
the mode by means of a solution of chlorinated lime, which he found to separate the 


* Take of Commercial Oxide of Zine two troyounces ; Acetic Acid eight fluidounces and a half; 
Distilled Water five fluidounces. Mix the Acid and Water, and digest the Oxide of Zinc in the 
mixture for half an hour, then heat to the boiling point, filter while hot, and set aside to crystal- 
lize. Drain the crystals in a funnel, and dry them upon bibulous paper. An additional quantity 
of crystals may be obtained by evaporating the mother-liquor to one-half, slightly acidulating with 
acetic acid, and crystallizing.” U.S. 1870. 
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iron imperfectly. The necessary carbonate of zinc may be obtained extemporane- 
ously, by converting one-thirtieth of the colored solution of the acetate into carbon- 
ate by precipitating it with carbonate of potassium in slight excess, as originally pro- 
posed by Prof. Procter. The precipitated carbonate, first washed from acetate of 
potassium, is added in the state of magma to the colored solution, boiling hot. 
During the evaporation of the solution of the acetate of zinc, a small portion of the 
acetic acid is lost; and hence the necessity of acidulating with a few drops of acetic 
acid before crystallizing. In the British process, there is simply a decomposition of 
the carbonate of zinc by acetic acid, with the formation of acetate of zine in solution, 
and the escape of carbonic acid. Though not economical, these processes have the 
recommendation of being easily performed, and of yielding a pure product. In 
relation to the acetate of zinc, see a paper by Mr. Ambrose Smith, A. J. P. (vii. 14). 

Properties. Acetate of zinc is in “soft, white, micaceous or pearly, six-sided 
tablets or scales, somewhat efflorescent in dry air, having a faintly acetous odor, a 
sharp, metallic taste, and a slightly acid reaction. Soluble in 3 parts of water, and 
in 30 parts of alcohol at 15° C. (59° F.); in 1:5 part of boiling water, and in 3 
parts of boiling alcohol. When strongly heated, the salt melts, and at a higher 
temperature, it is decomposed with evolution of acetous vapors, a residue of oxide 
of zinc being finally left. The aqueous solution of the salt yields a white precipi- 
tate with test-solution of ferrocyanide of potassium or of sulphide of ammonium. 
On heating the salt with sulphuric acid, acetous vapors are evolved. The aqueous 
solution, acidulated with hydrochloric acid, should yield no dark-colored precipitate 
with hydrosulphuric acid (abs. of lead, copper). On adding test-solution of car- 
bonate of ammonium to the aqueous solution, a white precipitate is produced which 
should be wholly soluble in an excess of the reagent (abs. of iron, aluminium, and 
most of the alkaline earths). On completely precipitating the zinc from this alkaline 
solution by sulphide of ammonium, the filtrate should leave no fixed residue on 
evaporation and gentle ignition (salts of alkalies or of alkaline earths).” U. S. 

Although the Pharmacopceia has adopted the formula giving to acetate of zine 
three molecules of water, Dibbit states that it contains but two molecules. Franchi- 
mont has confirmed this, and proved that both of these two molecules are lost at the 
temperature of 100° C. (212° F.). (Ber. d. Deutsch. Chem. Ges., 1879, p. 11; A. 
J. P., May, 1879.) The precipitate thrown down by ammonia from the pure salt 
is entirely redissolved by an excess of the precipitant ; but, if ferric oxide be present, 
it will be left undissolved. Acetate of zinc is decomposed by the mineral acids, with 
the escape of acetous vapors. 

Medical Properties. Acetate of zinc is used almost exclusively as a local rem- 
edy. It is employed principally as an astringent collyrium in ophthalmia, and as an 
injection in gonorrhoea, after the acute stage in these affections has passed. The - 
strength of the solution, usually prescribed, is one or two grains to a fluidounce 
(0:065-0:13 Gm. to 30 C.c.) of distilled water. 


ZINC] BROMIDUM. U.S. Bromide of Zine. 

ZnBrz3 224°5. (ZIN’CI BRO'MI-DUM.) ZnBr; 112°25, 

Bromure de Zine, Fr.; Bromzink, G. 

‘“ Bromide of Zine should be kept in small, glass-stoppered vials.” U.S. 

This is a new officinal salt of zinc. It may be made either by the direct com- 
bination of zine and bromine, or by dissolving zine in a solution of hydrobromic 
acid. Mr. L. Lyons proposes to make this salt by dissolving 100 grains of potas- 
sium bromide and 240 grains of crystallized sulphate of zinc, each, in the smallest 
quantity of hot water, and mixing while hot. When the mixture has cooled, twice 
its bulk of alcohol is added, and the whole filtered through asbestos to separate the 
sulphate of potassivrm. The filtrate is then evaporated to dryness. 

Properties. It is officinally described as ‘a white, or nearly white, granular 
powder, very deliquescent, odorless, having a sharp, saline and metallic taste, and a 
neutral reaction. Very soluble in water and in alcohol. When strongly heated, it 
fuses, and, at a higher temperature, it is volatilized with partial decomposition. The 
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aqueous solution of the salt yields a white precipitate with test-solution of ferro- 
cyanide of potassium or of sulphide of ammonium. On adding some disulphide 
of carbon to the aqueous solution, then chlorine water, drop by drop, and agitating, 
the disulphide will separate with a yellow to brownish red color, free from violet tint. 
When acidulated with hydrochloric acid, the aqueous solution should yield no dark- 
colored precipitate with hydrosulphuric acid (abs. of lead, copper). On adding test- 
solution of carbonate of ammonium to the aqueous solution, a white precipitate is 
produced which should be wholly soluble in an excess of the reagent (abs. of iron, 
aluminium, and most of. the alkaline earths). On completely precipitating the zine 
from this alkaline solution by sulphide of ammonium, the filtrate should leave no 
fixed residue on evaporation and gentle ignition (salts of alkalies or of alkaline 
earths). 1.Gm. of the dry salt, when completely precipitated by nitrate of silver, 
yields 1:67 Gm. of dry bromide of silver.” U 8. 

Medical Properties. The medical properties of the bromide of zinc are not 
certainly known. It is capable in excessive doses of acting as an irritant poison. 
It has been commended in epilepsy, but its value is very problematical. Dr. Wil- 
liam A. Hammond usesa Syrup of Bromide of Zinc, wade by dissolving 480 grains 
of bromide of zinc in 4 fluidounces of syrup, giving ten drops three times a day, and 
increasing the dose to forty drops. 


ZINCI CARBONAS PRAECIPITATUS. U.S. Precipitated Carbonate 
of Zine. 
(ZIN'CI CAR-BO'/NAS PR#E-CIP-I-TA/TUS,) 

(ZnCQO3)2. 3Zn (HO)23 546°5. 2(Zn0; COz). 3(ZnO, HO); 273°25. 

Zinci Carbonas, Br.; Zinci Carbonas Precipitata, U. 8. 1870; Carbonate of Zine; Zincum Car- 
bonicum, Carbonas Zincicus; Carbonate de Zinc, Fr.; Kohlensaures Zinkoxyd, G@. 

“Take of Sulphate of Zinc ten ounces [avoirdupois]; Carbonate of Soda ten 
ounces and a half [avoird.]; Boiling Distilled Water a sufficiency. Dissolve the 
Carbonate of Soda with a pint [Imperial measure] of the Water in a capacious por- 
celain vessel, and pour into it the Sulphate of Zine also dissolved in a pint [Imp. 
meas.] of the Water, stirring diligently. Boil for fifteen minutes after effervescence 
has ceased ; and let the precipitate subside. Decant the supernatant liquor, pour on 
the precipitate three pints of boiling Distilled Water, agitating briskly ; let the pre- 
cipitate again subside ; and repeat the process of effusion of hot Distilled Water and 
subsidence, till the washings are no longer precipitated by chloride of barium. Col- 
lect the precipitate on calico, let it drain, and dry it with a gentle heat.” Br. 

Calamina, U.S. 1850, was dropped from the U.S. Pharmacopeeia in 1860 on 
account of its impurities, and in the last revision the formula for its substitute was 
also omitted. In the U.S. formula of 1870* a double decomposition takes place 
between the salts employed, resulting in the formation of sulphate of sodium in 
solution, and basic carbonate of zine which precipitated. Carbonate of sodium is 
preferable to carbonate of potassium for decomposing the sulphate ; since the former 
gives rise-to sulphate of sodium, which is more easily washed away than sulphate 
of potassium derived from the latter. Boiling water is properly used in the process, 
in order to obtain a pulverulent precipitate, which is readily washed. If cold solu- 
tions are used, a gelatinous precipitate is formed, which is washed with difficulty. 
When a solution of zinc sulphate is precipitated by an excess of acid potassium car- 
bonate, a normal carbonate of zinc is obtained. With normal sodium carbonate, 
on the other hand, taken as a precipitant, a basic salt results. The present British 
formula is essentially that of the U.S. P. 1870, having superseded the Dublin process, 
in which the reacting salts were chloride of zine and carbonate of sodium. 

Properties. It is officinally described as “a white, impalpable powder, perma- 
nent in the air, odorless and tasteless, insoluble in water or alcohol, but soluble 


* “Take of Sulphate of Zinc, Carbonate of Sodium, each, twelve troyounces ; Water etght pints. 
Dissolve the salts separately, with the aid of heat, each in four pints of the Water. Then mix the 
solutions, and, having stirred the mixture, set it by that the powder may subside. Lastly, having 
poured off the supernatant liquid, wash the precipitate with hot water until the washings are nearly 
tasteless, and dry it with a gentle heat.” U.S. 1870. 
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in acids with copious effervescence. When strongly heated, the salt loses water 
and carbonic acid gas, and leaves a residue of oxide of zinc. On dissolving the salt 
to saturation in diluted sulphuric acid,a portion of the filtrate, when mixed with 
test-solution of ferrocyanide of potassium or of sulphide of ammonium, yields a 
white precipitate. Another portion of this filtrate, acidulated with hydrochloric 
acid, should not yield a dark-colored precipitate with hydrosulphuric acid (abs. of 
lead, copper). Another portion, mixed with test-solution of carbonate of ammonium, 
yields a white precipitate which should be wholly soluble in an excess of the reagent 
(abs. of iron, aluminium, and most of the alkaline earths). On completely precipi- 
tating the zine from this alkaline solution by sulphide of ammonium, the filtrate 
should not leave more than a trifling, fixed residue on evaporation and gentle ignition 
(limit of salts of alkalies or of alkaline earths).” U.S. Ifadulterated with chalk it 
will be only partly soluble in this acid. Precipitated carbonate of zine is often sold 
under the incorrect name of flowers of zinc, a name which properly belongs only 
to the oxide, as obtained by combustion. When obtained from solutions ‘of sul- 
phate of zinc and carbonate of sodium, it has a variable composition, as different 
hydrated basic carbonates are formed, according to the temperature used, etc.; the 
higher the temperature and the larger the quantity of water used, the more basic the 
carbonate becomes. According to the Br. Pharmacopeeia, it consists, as thus prepared, 
of one mol. of carbonate and two mols. of oxide of zine, with three mols. of water 
(ZnCO, + 2ZnO + 3H,0). The basic character of the salt officinal in U. 8. P. 
1870 is explained by the fact that effervescence of carbonic acid takes place on 
mixing the solutions. It is employed for the same purposes as prepared calamine, 
and is “eradually superseding the spurious article usually sold under that name. The 
U.S. P. 1870 ordered a cerate made from it as a substitute for calamine cerate. 
Off. Prep. Zinci Acetas, Br. 


ZINCI CHLORIDUM. U.S., Br. Chloride of Zine. Butter of Zine. 
ZnClz3 135°7. (ZIN'CI CHLO/RI-DUM.) ZnCl; 67°85. 
“ Chloride of Zinc should be kept in small, glass-stoppered vials.” U. S. 


ae Butter; Zincum Chloratum, P.G.; Chiorarstant Zincicum; Chlorure de Zine, Fr.; Chlors 
zin 

“Take of Granulated Zine sixteen ounces [avoirdupois]; Hydrochloric Acid forty- 
Jour fluidounces [Imperial measure]; Solution of Chlorine a sufficiency; Carbonate 
of Zinc half an ounce [avoird.], or a sufficiency; Distilled Water one pint [Imp. 
meas.]. Put the Zinc into a porcelain basin, add by degrees the Hydrochloric Acid 
previously mixed with the water, and aid the action by gently warming it on a sand- 
bath until gas is no longer evolved. Boil for half an hour, supplying the water lost 
by evaporation, and allow it to stand on a cool part of a sand-bath for twenty-four 
hours, stirring frequently. Filter the product into a gallon bottle, and pour in the 
Solution of Chlorine by degrees, with frequent agitation, until the fluid acquires a 
permanent odor of chlorine. Add the Carbonate of Zine, in smal] quantities at a 
time, and with renewed agitation, until a brown sediment appears. Filter through 
paper into a porcelain basin, and evaporate until a portion of the liquid, withdrawn 
on the end of a glass rod and cooled, forms an opaque white solid. Pour it out now 
into proper moulds, and when the salt has solidified, but before it has cooled, place 
it in closely stoppered bottles.” Br. 

In the U.S. process of 1870* the chloride of zine is obtained by evaporating 
the previously formed solution. The British first prepares the chloride of zine in 
solution, and in order to get rid of the iron uses chlorine, which combines with 
the iron to form ferric chloride; and, the carbonate of zine being added, the zine 
combines with the chlorine to increase the product of chloride of zinc, whilst ferric 
oxide is deposited, and carbonic acid is set free. As this preparation is used chiefly 
as a caustic, it is melted and cast into moulds as the last step in the Br. process. 


* “Take of Solution of Chloride of Zine a convenient quantity, Evaporate the Solution to dry- 
ness in an evaporating dish, fuse the dry mass, pour the liquid on a flat stone, and when it has 
congealed, break the mass in pieces, and keep the fragments in a well-stopped bottle.” U. S. 1370. 
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In relation to this chloride, the reader is referred to a paper by Mr. B. J. Crew in 
A. J. P., 1853, p. 203. 

M. Rhighini prepares this chloride by double decomposition between solutions of 
chloride of barium and sulphate of zinc. Sulphate of barium is precipitated, and 
chloride of zinc remains in solution, from which it is obtained in white flaky crystals 
by due evaporation. 

Properties. It is officinally described as “a white, crystalline powder, or white, 
opaque pieces, very deliquescent, odorless, having a very caustic, saline and metallic 
taste, and an acid reaction. The salt is very soluble in water, and in alcohol, form- 
ing a clear or only faintly opalescent liquid. This opalescence is removed by the 
addition of a few drops of hydrochloric acid. When heated to about 115° C. 
(239° F.), the salt melts, yielding a clear liquid, which, on cooling, congeals to a white 
or grayish white solid. At a higher temperature it is partially volatilized and 
decomposed. The aqueous solution yields a white precipitate with test-solution of 
ferrocyanide of potassium, or of sulphide of ammonium, or of nitrate of silver. 
The aqueous solution of the salt should be miscible with alcohol without pre- 
cipitation (abs. of basic salt), When acidulated with hydrochloric acid, it should 
yield no dark-colored precipitate with hydrosulphuric acid (abs. of lead, copper). 
On adding test-solution of carbonate of ammonium to the aqueous solution, a white 
precipitate is produced which should be wholly soluble in an excess of the reagent 
(abs. of iron, aluminium, and most of the alkaline earths). On completely pre- 
cipitating the zine from this alkaline solution by sulphide of ammonium, the filtrate 
should leave no fixed residue on evaporation and gentle ignition (salts of alkalies 
or of alkaline earths).” U.S. 

When pure, it is wholly soluble in water, alcohol, and ether; but, as prepared by 
the U. S. formula, it contains some oxychloride, which is left undissolved by water. 
According to M. Lassaigne, commercial chloride of zine sometimes contains as much 
as 12 per cent. of arseniate of zinc, which, being insoluble in solution of chloride 
of zinc, will be left undissolved when the chloride is treated with water. (Phillips's 
Trans. of the Lond. Pharm., 1851, p. 375.) It yields with ammonia and potassa a 
white precipitate, soluble in those reagents when added in excess. The carbonates 
of potassium and sodium also throw down white precipitates, which are not dissolved 
by an excess of the precipitants. Chloride of zinc has a strong tendency to com- 
bine with organic bases, forming crystallizable compounds, as with strychnine, mor- 
phine, quinine, cinchonine, etc. ; in this respect resembling certain other metallic 
chlorides, as of platinum, palladium, gold, and mercury. (Journ. de Pharm., 4e 
sér., iii. 56.) When exposed to heat, chloride of zine first melts and then sublimes. 
It has been obtained in small deliquescent octahedrons of the formula ZnCl, + H,O, 
by evaporating its hydrochloric acid solution to a syrup, and then adding a little con- 
centrated hydrochloric acid to this. It consists of one atom of zine 64:9, and two 
of chlorine 70°8 = 135-7.* 

Medical Properties and Uses, This chloride was introduced into medicine by 
Dr. Papenguth, of St. Petersburg, and subsequently recommended by Prof. Hancke, 
of Breslau, and Dr. Canquoin, of Paris. Internally it has been given as an alterative 
and antispasmodic in scrofula, epilepsy, chorea, and, combined with hydrocyanic acid, 
in facial neuralgia. Its chief use, however, has been as an escharotic, applied to 
cancerous affections, and to ulcers of an anomalous and intractable character. When 
thus used, it not only destroys the diseased structure, but excites a new action in the 
surrounding parts. As a caustic it has the advantage of not causing constitutional 
disorder from absorption. 

Dr. Canquoin prepares the chloride of zinc, as an escharotic, by thoroughly and 
quickly mixing it with wheat flour and water into a paste of four different strengths, 
containing severally an ounce of the chloride, incorporated with two, three, four, and 
five ounces of flour; fifteen drops of water being added for every ounce of flour, or 
sufficient to form the paste. According to the French Codex, Pate de Canquoinf is 

* For the chemistry of its influence on camphor, see Chem. News, xx., 1869, p. 229. 


+ P. Carles states that the officinal paste is too hygroscopic; he triturates ina mortar 10 grammes 
of fused chloride of zine with 2 grammes of 60 per cent. alcohol, and incorporates, with constant 


1548 Zinei Chloridum. PART I. 


prepared by triturating an equal weight of flour with the chloride dissolved in a 
very little water. It is applied in cakes from a twelfth to a third of an inch in 
thickness, and produces an eschar more or less deep (from a line to an inch and a 
half), according to the thickness and strength of the paste, the length of the appli- 
cation, and the nature of the part acted on. The strongest paste is applied to 
lardaceous and fibro-cartilaginous structures; the second, to carcinomatous tumors, 
and very painful cancers which have not much thickness ; and the third, to cancerous 
affections in persons who have a dread of the use of the knife. These preparations, 
applied to the skin denuded of its cuticle by means of a blister, excite in a few min- 
utes a sensation of heat, and afterwards violent burning pain. The eschar, which is 
white, thick, and very hard, falls off, with the aid of an emollient poultice, between 
the eighth and twelfth days. To destroy thick cancerous tumors having an uneven 
surface and situated in fleshy parts, Dr. Canquoin uses a caustic formed of one part 
of chloride of zinc, half a part of chloride of antimony, and two and a half parts of 
flour, made into a paste with water. In all cases the caustic is to be reapplied, after 
the falling off of the eschar, until the whole morbid structure is destroyed. When 
the skin is unbroken, it is now usual to destroy not merely the cuticle, but the true 
skin also, by means of the acid nitrate of mercury, to the extent desired for the chlo- 
ride to operate. This is applied, spread on lint, and the dressing is covered with a 
portion of cotton wadding, to absorb any discharge, and to preserve a uniform tem- 
perature. The surrounding skin should be protected from the caustic by a thickly- 
spread dressing of simple cerate, containing as much chloroform as it will take up, 
as recommended by Dr. EH. S. Haviland, of London. M. Bonnet has applied the 
paste of chloride of zinc to the treatment of aneurism. He has reported the com- 
plete cure of one case of subclavian aneurism from a penetrating wound by a con- 
tinued series of applications of the paste. Every two or three days, the superficial 
layers of the slough were removed by a bistoury. At the end of the second month, 
the eschar began to detach itself without any hemorrhage, and the clot came away 
with the eschar. Chloride of zine has also been used successfully by MM. Bonnet 
and Gensoul in the treatment of aneurism by anastomosis. (Jed. Times and Gaz., 
July 23, 1853.) Instead of flour, Dr. Alex Ure, of Glasgow, mixes the chloride with 
pure anhydrous sulphate of calcium in impalpable powder. He states that this has 
the advantages of furnishing a porous medium from which the escharotie gradually 
exudes into the morbid structure, and of forming afterwards, by acquiring a firmer 
consistence, an impervious case for the eschar. Mr. Cock, of Guy’s Hospital, has 
imitated this mode of preparing the chloride, so as to form a caustic which may 
be limited in its action, and does not run. It may be prepared as a caustic seton, 
by thickly covering a waxed cotton wick with Dr. Canquoin’s caustic paste, and then 
rolling it out in the form of a cylinder, according to the plan of M. Ancrénis, of 
Lyons. A thread is wound spirally round the cylinder to give it firmness. Mr. 
Calloway, of Guy’s Hospital, has employed the chloride of zine with considerable 
success in the treatment of navi materni. He rubs it, at intervals, on the part until 
the skin becomes slightly discolored. The late Mr. Guthrie used it with advantage 
for penetrating the hard case of new bone which forms over a sequestrum in order 
to expose the latter and permit its convenient extraction. 7 
Chloride of zinc, with a view to its escharotic effect, may be formed extemporane- 
ously by means of galvanism, on the plan recommended by an English physician, Dr. 
Thomas Smith. A simple galvanic circle is formed by riveting a disk of zine, of the 
size of the eschar desired, to a disk of silver of equal size; the pair being excited by a 
piece of spongio-piline, placed on the silver, and moistened with a solution of common 
salt. The little battery is then fixed upon the skin by means of strips of adhesive 
plaster. Once in twelve hours it must be removed, and washed in salt and water, 
and then reapplied. By the electrolysis of the common salt chlorine is liberated, 
which, combining with the zinc, converts it to a certain extent into the chloride. 
This, acting on the skin, exercises its caustic effect; and at the end of twelve days 
a white eschar is formed. This mode of forming an issue has, according to Dr. 


trituration, 15 grammes of wheat flour. This mass may be formed into cylinders of suitable size, 
and when once dry is but little affected by atmospheric humidity. (L’ Union Pharm., April, p. 100.) 
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Smith, the advantage of being less painful than those usually employed. According 
to M. H. Robiquet, chloride of zinc may be made into a very pliable caustic, susceptible 
of taking any desired shape, by melting it with an equal weight of gutta-percha. 

For internal exhibition, the most convenient form is a solution in the spirit of 
ether, in the proportion of half an ounce to three fluidounces. Of this from four to 
eight drops (J:24—-0'5 C.c.) may be given twice a day. Dr. Lloyd, of London, has 
found chloride of zinc useful as an injection in the acute stage of gonorrhoea, made 
of the strength of about two grains to three fluidounces of distilled water, and em- 
ployed once in five or six hours. A solution of one grain to the fluidounce is used 
by Mr. Critchett, of the Royal Ophthalmic Hospital, London, as a collyrium in 
vascular and thickened conjunctiva, forming a sort of gleet of the eye. 

In overdoses chloride of zine acts as a corrosive poison, producing burning pain in 
the gullet and stomach, nausea and vomiting, cold sweats, depression of the pulse, 
and cramps of the legs. The antidotes are alkalies, or their carbonates, and, if these 
be not immediately at hand, soap. Dr. Letheby reports a fatal case of poisoning by 
this chloride occurring in a child. The form of chloride swallowed was Burnett's 
disinfecting fluid. (See Liquor Zinci Chloridi.) Its local effect was that of a cor- 
rosive on the lips, mouth, and fauces. Among the constitutional effects were paraly- 
sis of the voluntary muscles, coldness of the surface, dilated pupil, and coma.* 


Off. Prep. Liquor Zinci Chloridi, Br. 
ZINCI IODIDUM. U.S. Jodide of Zine. 


ZnI,$ 318+1. (ZIN'CI 1-6D'I-DUM.) ZnI; 159-05. 

Iodure de Zine, Fr.; Jodzink, G. 

This iodide may be formed by digesting an excess of zinc, in small pieces, with 
iodine diffused in water. Combination takes place, and, by evaporation, a deliques- 
cent, very soluble saline mass is obtained, having a metallic styptic taste, resembling 
that of sulphate of zinc. It may also be obtained by heating in a flask a mixture of 
2() parts of zinc and 170 of iodine, and subliming into a vial. Thus prepared, it is 
in the form of white needles. This salt is very liable to spontaneous decomposition. 
“ Todide of Zinc should be kept in small, glass-stoppered vials.” U. S. 

Properties. The U. 8. Pharmacopeeia of 1880, in which it is officinal for the 
first time, describes it. as “a white, or nearly white, granular powder, very deliques- 
cent, odorless, having a sharp, saline and metallic taste, and an acid reaction. Very 
soluble in water and in alcohol. When strongly heated, it melts, and, at a higher 
temperature, it js volatilized with partial decomposition. The aqueous solution yields 
a white precipitate with test-solution of ferrocyanide of potassium or of sulphide of 
ammonium, a yellow precipitate with test-solution of acetate of lead, and a red one 
with test-solution of mercuric chloride. The aqueous solution of the salt, when acid- 
ulated with hydrochloric acid, should yield no dark-colored precipitate with hydro- 
sulphuric acid (abs. of lead, copper). On adding test-solution of carbonate of am- 
monium to the aqueous solution, a white precipitate is produced which should be 
wholly soluble in an excess of the reagent (abs. of iron, aluminium, and most of the 
alkaline earths). On completely precipitating the zinc from this alkaline solution 
by sulphide of ammonium, the filtrate should leave no fixed residue on evaporation 
and gentle ignition (salts of alkalies or of alkaline earths). 1 Gm. of the dry salt, 
when completely precipitated with nitrate of silver, yields 1:47 Gm. of dry iodide of 
silver.” U, 

* Solution of Hypochlorite of Zine. This may be prepared by the process of R. F, Fairthorne, 
as follows. “Take of Chlorinated Lime, 12 troyounces; Sulphate of Zinc, 24 troyounces ; Water, 
12 pints. Dissolve the sulphate of zinc in three pints of water. Triturate the chlorinated lime, a 
little at a time, with portions of the water added slowly, and mix thoroughly with the remainder 
of the water. Allow it to stand until the lime has subsided. Pour off the clear liquid. Transfer 
the sediment to a muslin strainer, and allow it to drain until sufficient liquid has passed to measure 
8 pints with the decanted portion of the solution. Mix this with the solution of sulphate of zinc, 
and, having set it aside for twelve hours, pour off the clear portion of the liquid and place the re- 
maining portion on a piece of muslin to drain. Mix these liquids, and pour more water on the 
precipitate, if necessary, so as to make 11 pints and a half of the finished product.” (A. J. P., 
March, 1881.) This solution is recommended as having advantages over solution of chlorinated 


soda, in not being alkaline, and as combining astringent and antiseptic properties, and thus useful 
as an ingredient in gargles, injections, or lotions. 
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Medical Properties. Iodide of zine was proposed as long ago as 1853, by 
Dr. Barlow, of Guy’s Hospital, as an alterative remedy in chorea, scrofula, and 
some forms of hysteria (Med. Times and Gaz., Nov. 1853, p. 501), but it has 
failed to come into general use as an internal remedy. The best form of admin- 
istration is in syrup, to protect it from change. he dose is from a half to two 
grains (0-03 to 0:13 Gm.).* Iodide of zine has been used for many years as an ex- 
ternal application. Dr. J. J. Ross, of Scotland, employed a solution, containing from 
10 to 30 grains to the fluidounce of water, with great advantage in enlarged tonsils, 
applied by means of a piece of sponge tied to a quill. After the use of the solution 
for some time, he applied the iodide, rendered liquid by deliquescence, by means of 
a camel’s-hair brush. A solution containing one or two grains (0-065 to 0:13 Gm.) 
to the fluidounce (30 C.c.) of water has been used as an astringent injection in gon- 
orrheea. An ointment, made with a drachm (3-9 Gm.) of the iodide to an ounce 
(31:1 Gm.) of lard, has been substituted by Dr. Ure for the ointment of iodide of: 
potassium in the treatment of tumors, applied in the quantity of a drachm twice a day. 


ZINCI OXIDUM. U.S., Br. Owide of Zine. 
ZnO 3 80°9. (ZIN'CI OX'I-DUM.) ZnO; 40°45. 


Zincum Oxydatum Purum, P.G.; Oxydum Zincicum; Oxyde de Zinc, Fr.; Philosophenwolle 
Zinkblumen, Zinkoxyd, G. aMe 
“Take of Carbonate of Zine six ounces. Place the Carbonate of Zinc in a loosely 


covered Hessian crucible, and expose it to a dull red heat until a portion, taken from 
the centre of the contents of the crucible and cooled, no longer effervesces when 
dropped into diluted sulphuric acid. Let the crucible cool, and transfer the product 
to stoppered bottles.” Br. 

The British Pharmacopeia and the U.S. P. 1870} prepared the oxide of zine 
from the carbonate already formed. By referring to the article on Precipitated 
Carbonate of Zine, it will be found that it is obtained in the process from sulphate 
of zinc, by the decomposing influence of carbonate of sodium. Other methods of 
obtaining the carbonate of zinc are by the mutual decomposition of the chloride and 
carbonate of sodium and the sulphate and carbonate of ammonium ; but the officinal 
plan is to be preferred. M. Lefort found it to furnish a carbonate which is washed 
with facility, and is convertible by calcination into a pure oxide, readily reduced to 
an impalpable and very light powder. (Journ. de Pharm., 3e sér., xi. 329.) It is, 
besides, more economical. The carbonate of zinc, in whatever way obtained, is 
exposed to heat to drive off the carbonic acid and water, in order to obtain the 
oxide. According to Mohr, a full red heat is not necessary ; a temperature between 
280° ©. and 300° ©. (536° F. and 572° F.) being sufficient. It is probable that 
an unnecessarily high heat injures the oxide as a therapeutic agent. 

Oxide of zinc may be obtained by the combustion of the metal; and in this way 
it was formerly prepared by the Dublin College. Zinc melts at 433° C. (801-4° F.), 
and immediately becomes covered with a film of gray oxide. When the tempera- 
ture reaches nearly to redness, it takes fire and burns with an intense white light, 
generating the oxide in the form of very light and white flocculi, resembling carded 
wool, which quickly fill the crucible, and are in part driven into the atmosphere by the 
current of air. The late Mr.G. D. Midgely, of London, several years ago, called atten- 
tion to the production of oxide of zine by combustion, and gave a description of the 
apparatus by which he was enabled to prepare from one to two hundred weight of 
the oxide at one operation. It consisted of a large muffle, heated to redness in a 


* Mr. A. B. Taylor, of Philadelphia, prepares a syrup of iodide of zine by gently heating, in 
an evaporating dish, twelve drachms and two scruples of iodine, and an ounce of finely granulated 
zinc, with nine fluidounces of water, until they unite, filtering the solution, while hot, on a pound 
(avoird,) of sugar, contained in a wide-mouthed bottle holding a little more than a pint, and add- 
ing, through the filter, sufficient water to make the whole measure a pint. This syrup is perfectly 
clear and colorless, is styptic to the taste, and contains a drachm of iodide of zine in each fluid- 
ounce. (A.J. P., Jan. 1852, p. 33.) The dose of this syrup is from 20 to 50 drops (1°25-3°12 C.c.), 
sufficiently diluted with water, three times.a day. 

{ ° Take of Precipitated Carbonate of Zinc tivelve troyounces. Expose it, in a shallow vessel, to 
a low red heat until the water and carbonic acid are wholly expelled.” U. S. 1870. 
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suitable furnace, and supplied with zinc from time to time as the combustion pro- 
ceeded. The necessary draught of air was conveyed from the muffle by a tube, pass- 
ing through the top of the furnace, and terminating in a vessel of water, in which 
the portion of oxide carried up by the current was retained. The resulting oxide 
was freed from particles of metallic zinc by being passed through a sieve. At the 
present time oxide of zinc is very largely produced from calamine by the so-called 
“furnace and bag” process, at Bethlehem, Pa., by the Lehigh Zine Company. The 
process is as follows. The ore is first ground fine by a stone crusher, and then care- 
fully mixed with coal known as “ buckwheat,” next in grade to “ pea.” It is then 
transferred to the furnaces, of which there are fifty-four, with 1390 feet of grate- 
surface. Within these the mixed coal and ore are reduced by the direct action of 
heat and the cold blast upon a furnace-bed having a multiplicity of small holes, each 
producing the reducing flame of the blow-pipe. The zinc oxide rises, and passes 
through a huge combustion-flue to a large circular tower, 50 feet high, in which 
the oxide and ashes separate. The ashes being heavier than the oxide, the velocity 
of the fans which impel the product forward lifts the oxide to the top, and the 
ashes drop to the bottom. The oxide is forced onward through a cooling-room, 
size 80 by 40 feet, and heated to from 400° to 700° F. Thence the oxide is blown 
through large flues into the “bag” room. This is a large building, devoid of fur- 
niture, excepting long bags of muslin, 45 feet long, in which the oxide is deposited. 
It is now very white, and, after being kiln-dried and bolted, it is placed in bags, and 
by heavy pressure reduced in bulk, barrelled, and is ready for shipment. 
Properties. The officinal oxide of zinc is a “soft, pale yellowish, nearly white 
powder, permanent in the air, odorless and tasteless, insoluble in water or alcohol, 
but soluble in acids without effervescence (abs. of carbonate). When strongly 
heated, the Oxide assumes a deep lemon-yellow color, but turns nearly white again 
on cooling. On dissolving the Oxide, to saturation, in diluted sulphuric acid and 
filtering, a portion of the filtrate, when mixed with test-solution of ferrocyanide of 
potassium or sulphide of ammonium, yields a white precipitate. Another portion 
of this filtrate, acidulated with hydrochloric acid, should yield no dark-colored pre- 
cipitate with hydrosulphuric acid (abs. of lead, copper). Another portion, mixed 
with tes t-solution of carbonate of ammonium, yields a white precipitate which should 
be wholly soluble in an excess of the reagent (abs. of iron, aluminium, and most of 
the alkaline earths). On completely precipitating the zinc from this alkaline solution 
by sulphide of ammonium, the filtrate should not leave more than a trifling, fixed 
residue on evaporation (limit of salts of alkalies or of alkaline earths).” U.S. As 
obtained by combustion it is perfectly white. It dissolves in potassa and soda, but 
not in their carbonates. Being anhydrous, it is insoluble in ammonia; but the im- 
pure oxide found in commerce, being generally hydrated, is soluble in that alkali. 
At a low white heat it fuses, and at full whiteness sublimes. When prepared by 
combustion it was formerly called pompholix, nihil album, lana philosophica, and 
flowers of zinc. If the precipitate with the former test is bluish white, iron is in- 
dicated; if black with the latter, lead is shown. Prepared by the old officinal pro- 
eess, namely, by precipitating sulphate of zinc with ammonia, it contains the subsul- 
phate, the acid of which may be detected by dissolving the oxide in nitric acid and 
precipitating by barium nitrate. Sometimes it is obtained by precipitating chlo- 
ride of zine with ammonia, in which case the oxide contains subchloride, easily de- 
tected by nitrate of silver. If it contain white lead or chalk, it will not be entirely 
soluble in dilute sulphuric acid, but an insoluble sulphate of lead or of lime will be 
left. If iron be present, brownish red flocks of ferric oxide will remain undissolved, 
when the hydrochloric acid solution of the oxide is treated with ammonia in excess. 
Oxide of zinc consists of one atom of zinc 64:9, and one of oxygen 16=80°9. 
The powder sold in the shops as oxide of zine is often very impure. Sometimes 
the carbonate is substituted for it, showing that the exposure to a red heat has been 
omitted. In this case the preparation will effervesce with acids. Some samples con- 
tain a large proportion of subsulphate, showing that the discarded but productive 
process of precipitating the sulphate of zinc solution by ammonia has been employed. 
Again, other samples contain oxychloride. These impure oxides are pointed out by 
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Mr. Redwood, of London, as occurring in the English market, and, no doubt, are 
sold in the United States. (See P. J. 7'r., 1855, p. 301.) A sample of commercial 
zinc oxide is noticed in NV. R., Aug. 1878, which proved to be powdered gypsum 
Unfortunately, a white oxide is preferred by purchasers, though whiteness is gener- 
ally a sign of impurity; the officinal oxide being yellowish white. 3 

Medical Properties and Uses. This oxide is tonic, antispasmodic, and astringent. 
It has been given in chorea, epilepsy, hooping-cough, spasm of the stomach depend- 
ent on dyspepsia, and other similar affections, and the diarrhoea of infants. Hxter- 
nally it is employed as an exsiccant to excoriated surfaces, sometimes by sprinkling 
it on the affected part, but generally in the form of ointment. (See Unguentum Zineci 
Oxidi.) It has also been used in gonorrhoea. (NV. #., July, 1874.) The dose is 
from two to eight. grains (0:13-0:52 Gm.) or more, repeated several times a day, and 
given in the form of pill. Asa cosmetic it has the great advantage over the prepa- 
rations of lead of not being poisonous. 

Oxide of zine, prepared by combustion, called commercial oxide of zinc, is exten- 
sively used in painting as a substitute for white lead, over which it has the advantage 
of not being discolored by sulphuretted hydrogen. It is stated that it has greater 
covering power as a color than white lead, 10 parts being equal to 13 of white lead. 
It is, however, dearer, so that the pure oxide has not replaced white lead. There is 
an English preparation known as Griffith’s zinc-white, or zncolith, made by precipi- 
tating zine sulphate by barium sulphide. It is therefore a mixture of zine sulphide 
and barium sulphate. If this is roasted in a current of superheated steam the zinc 
sulphide is converted into zine oxide. This process has been patented in Germany 
by Meissner. (Wagner’s Chem. Technol., 11th ed., p. 159.) It has, moreover, the 
merit of not producing injurious effects on the workmen at all comparable to those 
caused by white lead. It is, indeed, usually considered innocuous, but a case of 
chronic poisoning by it has been reported by Prof. Botkin. (Brit. and For. Med.- 
Chir. Rev., li., 1873, p. 254.) The oxide thus prepared, even though pure, should 
not be substituted for the officinal, as its state of aggregation is probably different, 
and it has not the smoothness and freedom from gritty particles possessed by the 
latter. 


Of. Prep. Unguentum Zinci, Br.; Unguentum Zinci Oxidi, U.S. 


ZINCI PHOSPHIDUM. U.S. Phosphide of Zine. 

Zn3P23 256°7. (ZIN'CI PHOS!PHI-DUM.) ZnsP ; 128-35. 

Phosphure de Zine, Fr.; Phosphorzink, G. 

This is a new officinal, which has been used extensively of late years in certain 
nervous affections. According to Hager it was first prepared by Margeraf in 1740. _ 
It was formerly made by fusing, in a bath of iron filings, 74 parts of pure zinc, and 
adding gradually in small pieces 26 parts of dry phosphorus. This process gives 
good results only in small quantities (10 to 20 Gm.). A more recent process is to 
pass vapors of phosphorus in a current of dry hydrogen over fused zinc. The prod- 
uct is a spongy, gray mass, of metallic appearance, containing rhomboidal crystals, 
and resembling somewhat reduced iroa when powdered. The metallic particles of 
zine should be separated. Its sp. gr. is 4:72. “ Phosphide of Zinc should be kept 
in small, glass-stoppered vials.” U. S. 

Properties. It is thus described in the U.S. Pharmacopeeia of 1880. “ Minutely 
crystalline, friable fragments, having a metallic lustre on the fractured surfaces, or a 
grayish black powder, permanent in the air, having a faint odor and taste of phos- 
phorus, insoluble in water or alcohol, but completely soluble in hydrochloric or sul- 
phuric acids with evolution of phosphoretted hydrogen. When strongly heated, 
with exclusion of air, the salt melts and is completely volatilized. If heated for 
some time in the air, it is partially converted into phosphate of zinc. On dissolving 
the salt, to saturation, in diluted sulphuric acid, and driving off the phosphoretted 
hydrogen by heat, a portion of the cold filtrate, when mixed with test-solution of 
ferrocyanide of potassium or of sulphide of ammonium, yields a white precipitate. 
Another portion of the filtrate, acidulated with hydrochloric acid, should not yield 
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a dark-colored precipitate with hydrosulphuric acid (abs. of lead, copper).” U.S. 
For a method of assay of phosphide of zinc, see V. R., June, 1879. 

Medical Properties. It has been proved by direct experiment upon animals, as 
well as by clinical experience, that the phosphide of zine affects the system physio- 
logically and therapeutically in exactly the same manner as does phosphorus, and it 
is now very frequently employed in medicine as.a substitute for that element. Theo- 
retically, each grain of the phosphide contains nearly a quarter of a grain of phos- 
phorus. It is asserted in the journals to have been administered in doses of one or 
even two grains; but of the pure salt such amounts are excessive and extremely 
dangerous; the maximum commencing dose is one-twentieth of a grain (0-003 Gm.). 


ZINCI SULPHAS. U.S., Br. Sulphate of Zine. 


ZnSOx THO 5 286°9. (ZIN'CI SUL/PHAS.) ZnO, SO3. 7HO; 143°45. 
“Sulphate of Zine should be kept in well-stopped bottles.” U. S. 


Zincum Sulfuricum, P.G.; Sulfas Zincicus, Vitriolum Album ; Sulfate de Zine, Vitriol blanc, Fr.; 
Schwefelsaures Zinkoxyd, Weisser Vitriol, Galitzenstein, G. 


“Take of Granulated Zine sixteen ounces [avoirdupois]; Sulphuric Acid twelve 
Jluidounces [Imperial measure] ; Distilled Water four pints [Imp. meas.]; Solution 
of Chlorine a sufficiency ; Carbonate of Zinc half an ounce [avoird.], or a sufficiency. 
Pour the Acid previously mixed with the Water on the Zinc contained in a porcelain 
basin, and, when effervescence has nearly ceased, aid the action by a gentle heat. 
Filter the fluid into a gallon bottle, and add gradually with constant. agitation the 
Solution of Chlorine until the fluid acquires a permanent odor of chlorine. Add 
now with continued agitation the Carbonate of Zinc until a brown precipitate appears; 
let it settle, filter the solution, evaporate till a pellicle forms on the surface, and set 
aside to crystallize. Dry the crystals by exposure to the air on filtering paper, placed 
on porous tiles. More crystals may be obtained by again evaporating the mother- 
liquor.” Br. 

Strong sulphuric acid is very little acted upon by zinc, some hydrogen sulphide 
being evolved by the reduction of the acid ; but, when it is diluted, water is instantly 
decomposed, and while hydrogen escapes with rapid effervescence, oxygen combines 
with the zinc and the acid, generating the sulphate of zinc. Thus it is perceived 
that hydrogen is a collateral product of the process. The proportion of the zine to 
the strong acid in the process is as 4 to 5:53. The molecular weights give the ratio 
of 4 to 6 almost exactly ; which indicates that the metal is somewhat in excess. If 
the materials are mixed at once, without any precaution, the effervescence of hydro- 
gen is apt to be excessive, and to cause the overflowing of the liquid. This may 
be avoided by commencing the solution of zine with a very dilute acid, which, as the 
action slackens, is made by degrees stronger and stronger, by the addition, at intervals, 
of small portions of fresh acid. As the zinc of commerce generally contains iron, 
this would contaminate the product, unless precautions were taken to prevent it. 
Hence the addition of chlorine, which reacts with the sulphate of iron to form ferric 
sulphate and ferric chloride, which, upon the addition of the carbonate of zine, yield 
the sulphurie acid and chlorine to the zinc ; the ferric oxide being deposited, and the 
carbonic acid set free. The former is separated by filtration, the latter escapes during 
the evaporation, the additional sulphate of zinc crystallizes with that first formed, and 
the chloride of zinc remains in the mother-waters. 
~ Preparation on the Large Scale. Impure sulphate of zinc, as it occurs in com- 
merce, is called white vitriol. It is manufactured by roasting bende (native sulphide 
of zinc) in a reverberatory furnace. This mineral, besides sulphide of zinc, contains 
small quantities of the sulphides of iron, copper, and lead; and by roasting is con- 
verted, in consequence of the oxidation of its constituents, into sulphate of zinc, 
mixed with the sulphates of iron, copper, and lead. The roasted matter is then lix- 
iviated ; and the solution obtained, after having been allowed to settle, is concentrated 
by evaporation ; so that, on cooling, it may concrete into a white crystalline mass, 
resembling lump sugar. In this state it always contains sulphate of iron, and some- 
times a small proportion of sulphate of copper. It may be purified from these metals 
by dissolving it in water, and boiling the solution with oxide of zinc, which converts 
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the sulphates of iron and copper, by precipitating their bases, into sulphate of zine. 
The purified solution is then decanted or filtered, and, after due evaporation, allowed 
to crystallize. It has generally been proposed to purify the white vitriol of commerce 
by digesting its solution with metallic zinc, under the impression that this is capable 
of precipitating all the foreign metals; but, according to Berzelius, though it will 
precipitate copper readily, it has no action on iron. Prof. F. Stolba recommends a 
process which has been used successfully for the purification of sulphate of zine by 
the use of carbonate of zinc and permanganate of zinc. (See A. J. P., 1877, p. 72.) 

Properties. Sulphate of zinc is in ‘“smail, colorless, right rhombic prisms, 
or acicular needles, slowly efflorescing in dry air, odorless, having a sharp, saline, 
nauseous and metallic taste, and an acid reaction. Soluble in 0°6 part of water at 
15 ©. (59° F.), and in 0:3 part of boiling water; insoluble in alcohol. When 
strongly heated, the salt melts, gradually loses water, and, at a higher temperature, 
it is decomposed with evolution of sulphurous vapors. The aqueous solution of 
the salt yields a white precipitate with test-solution of ferrocyanide of potassium, 
or of sulphide of ammonium, or of chloride of barium. A one per cent. aqueous 
solution of the salt, acidulated with nitric acid, should not be rendered turbid by 
test-solution of nitrate of silver (abs. of chloride). The aqueous solution, acidu- 
lated with hydrochloric acid, should yield no dark-colored precipitate with hydro- 
sulphuric acid (abs. of lead, copper). On adding test-solution of carbonate of ammo- 
nium to an aqueous solution of the salt, a white precipitate is produced, which should 
be wholly soluble in an excess of the reagent (abs. of iron, aluminium, and most of 
the alkaline earths). On completely precipitating the zinc from this alkaline solu- 
tion by sulphide of ammonium, the filtrate should leave no fixed residue on evap- 
oration and gentle ignition (salts of alkalies or of alkaline earths).” U.S. Its 
crystals have considerable resemblance to those of sulphate of magnesium. It efflo- 
resces slightly in dry air, and, though neutral in composition, reddens vegetable blues. 
When heated it dissolves in its water of crystallization, which gradually evaporates ; 
and bya prolonged ignition the whole of the acid is expelled, and the oxide of zine 
left. The alkaline carbonates precipitate the metal in the state of white carbonate. 
Pure sulphate of zinc is precipitated white by ferrocyanide of potassium and ammo- 
nium sulphydrate. What is thrown down by chloride of barium or acetate of lead 
(sulphate of barium or sulphate of lead) is not dissolved by nitric acid. If copper 
be present, ammonia will produce a blue tinge; if iron, the ferrocyanide of potas- 
sium will cause a bluish white precipitate instead of a white one, and tincture of 
galls a purple color. Cadmium and arsenic may be detected by acidulating the solu- 
tion with sulphuric acid, and passing a stream of sulphuretted hydrogen through 
it; when, if either of these metals be present, it will be thrown down as a yellow 
sulphide. Sulphate of zinc is incompatible with alkalies and alkaline carbonates, 
hydrosulphates, lime-water, the soluble salts of lead, and astringent infusions. 

The impure commercial variety of sulphate of zinc, called white vitriol, is in the 
form of irregular white masses, having some resemblance to lump sugar. The lumps 
usually exhibit, here and there on the surface, yellow stains, produced by ferric 
oxide. It is less soluble than the pure salt, on account of its containing less water 
of crystallization. 

Composition. Crystallized sulphate of zinc consists of one sulphuric acid group 
SO,, 96, one atom of zinc 64°9, and seven mols. of water 126 = 286:9. The white 
vitriol of commerce contains but three mols. of water. 

Medical Properties and Uses. This salt is tonic, astringent, and, in large doses, 
a prompt emetic, producing very little depression, and much used when it is desired 
simply to evacuate the stomach. In dyspepsia it has been used with advantage in 
‘small doses, from a quarter of a grain to a grain (0-016-0:065 Gm.), repeated several 
times a day; but, if good effects are not soon apparent, it should be laid aside. In 
‘the night-sweats of consumption it is sometimes employed, especially in combination 
‘with extract of belladonna or of hyoscyamus. Formerly it was much used in epi- 
lepsy and other spasmodic diseases ; it is still occasionally administered in chorea. 
As an astringent it is chiefly employed externally. Its solution constitutes a good 
styptie to bleeding surfaces, and is frequently resorted to as an injection in fluor 
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albus and gonorrhoea, and as a collyrium in ophthalmia, also as a stimulant applica- 
tion to ulcers both of the mucous membrane and the skin. The dose, as a tonic, is 
from one to two grains (0-065 to 0:013.Gm.); as an emetic, from ten to thirty 
grains (0°65 to 1:95 Gm.). When used as a collyrium, injection, or gargle, or as a 
wash for indolent ulcers, from one to three grains (0-065 to 0:2 Gm.) or more may 
be dissolved in a fluidounce (30 C.c.) of water. For medicinal purposes the crystal- 
lized salt should only be used. Prof. Simpson, of Edinburgh, employed the dried 
sulphate of zinc, in the form of powder, paste, or ointment, as a powerful, rapid, 
manageable, safe caustic in indurated inflammatory ulcers of the cervix uteri; in 
lupus; in ulcerous forms of skin diseases; in removing the small red sensitive 
tumors which form at the orifice of the female urethra, and in destroying ulcerated 
condylomata and warty excrescences. The dried salt should be finely levigated. 
The caustic paste is made by incorporating an ounce of the powder with a drachm 
of glycerin; and the caustic ointment, by thoroughly mixing the same quantity of 
the powder with two drachms of lard. (See Am. Journ. of Med. Sci., April, 1857, 
p. 485.) 

Sulphate of zinc, in an overdose, acts as an irritant poison. Besides vomiting and 
incessant retching, it produces anxiety, distressing restlessness, and extreme prostra- 
tion. Few cases are on record of fatal poisoning by this salt; the patient being 
generally relieved by its prompt expulsion in vomiting. Four cases, however, have 
been reported in an Italian journal, two of which proved fatal. In one of the fatal 
cases, an ounce and a half had been swallowed by mistake for Epsom salt. The 
treatment consists in the free administration of bland drinks, the use of opium to 
allay irritation, and the employment of the usual antiphlogistic remedies, should 
symptoms of inflammation arise. 

Off. Prep. Zinci Carbonas, Br.; Zinci Carbonas Preecipitatus, U. S.; Zinci Vale- 


rianas, Br. 


ZINCI VALERIANAS. U.S., Br.  Valerianate of Zine. 
Zn (C5 Hy O2)2. He O3 284°9. ZnO, Cyo Hg O3. HO; 142°45. 
(ZIN'CI VA-LE-RI-A’NAS.) 

Zincum Valerianicum, P.G.; Valerianas Zincicus; Valerianate de Zinc, Fr.; Baldriansaures 
Zinkoxyd, G. 

Valerianate of Zine was formerly included among the preparations of the U. S. 
Pharmacopeeia, but at the revision of 1880 no process was inserted. The British 
Pharmacopeeia still gives a formula for its preparation; this, with the old U.S. 
formula and remarks upon them contained in the 14th edition of the U.S. Dis- 
pensatory, may be found in the foot-note.* 

‘“‘ Valerianate of Zinc should be kept in small, well-stopped vials.’ U. S. 


* “Take of Valerianate of Soda two troyounces and a half ; Sulphate of Zine two troyounces and 
four hundred and twenty grains ; Distilled Water, a sufficient quantity. Dissolve the salts sepa- 
rately, each in twenty fluidounces of Distilled Water, and, having heated the solutions to 212°, 
mix them, and set the mixture aside to crystallize. Decant the mother-water from the crystals, 
and put them upon a filter in a funnel to drain. Mix the mother-water and the drainings, evapo- 
rate at a heat not exceeding 200° to four fluidounces, and again set aside to crystallize. Add the 
crystals, thus obtained, to those in the funnel, wash the whole with a little Distilled Water, and, 
having removed them with the filter, spread them on bibulous paper, and dry them with a heat 
not exceeding 200°.” U. S. 1870. 

“Take of Sulphate of Zine jive ounces and three-quarters [avoirdupois] ; Valerianate of Soda jive 
ounces [avoird.]; Distilled Water a sufficiency. Dissolve the Sulphate of Zine and the Valerianate 
of Soda, each in two pints [Imperial measure] of the Water; raise both solutions to near the boil- 
ing point, mix them, cool, and skim off the crystals which are produced. Evaporate the mother- 
liquor at a heat not exceeding 200°, till it is reduced to four [fluidJounces; cool again, remove 
the crystals which have formed, and add them to those which have been already obtained. Drain 
the crystals on a paper filter, and wash them with a small quantity of cold Distilled Water, till the 
washings give but a very feeble precipitate with chloride of barium. Let them now be again 
drained, and dried on filtering paper at ordinary temperatures.” Br. 

These formulas are essentially the same as that of the late Dublin Pharmacopeeia. In the forma- 
tion of the salt a double decomposition takes place between the reacting salts, resulting in the 
production of valerianate of zine and sulphate of sodium. Upon mixing the hot solutions, crystals 
of the sparingly soluble valerianate of zine form on the surface of the liquid; and during the pro- 
gress of its concentration to one-tenth, more of them are successively produced. ‘These are then 
washed with cold distilled water to separate adhering sulphate of sodium, drained on a filter, and 
dried, 
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Properties. This salt is in “soft, white, pearly scales, permanent in the air, 
having a faint odor of valerianic acid, a sweet, afterwards styptic and metallic taste, 
and an acid reaction. Soluble in 100 parts of water, and in 40 parts of alcohol at 
15° C. (59° F.), both solutions becoming turbid on boiling. When heated the 
salt melts ; at a higher temperature it gives off white, inflammable vapors, and finally 
leaves a residue of oxide of zinc. ‘The salt is completely dissolved by an excess 
of water of ammonia, and, on adding test-solution of sulphide of ammonium to this 
solution, a white precipitate is produced. The filtrate should leave no residue 
on evaporation (abs. of salts of alkalies and alkaline earths). On mixing a cold, 
concentrated solution of the salt and a similar one of acetate of copper, no tur- 
bidity or precipitate should be produced in the mixture (abs. of butyrate). On 
moistening 1 Gm. of the salt with nitric acid, evaporating to dryness, again moistening 
with nitric acid, drying and igniting, a residue will be left which should weigh 0-283 
Gm.” JU. 8. The salt, as obtained by the British and U. 8. P. 1870 formulas, 
contained one mol. of water; but when ‘formed by saturating carbonate of zine, 
made into a paste with water, with valerianic acid, it contains six mols. of water, 
and, when dried at 50° C. (122° F.), perfectly resembles the officinal salt. ( Witt- 
stein.) Other authorities (Fliickiger, Pharmac. Chem., and Roscoe and Schor- 
lemmer’s Chem., vol. iii. part i.) give the formula of the stable crystallized salt 
as Zn(0,H,O,),+2H,O. Acetate of zinc, impregnated with oil of valerian, has 
been substituted for this salt; but at present, from the relative costliness of the 
oil, there is no inducement to this fraud. The butyrate of zinc has been sold in 
Paris for the valerianate, and is so like it as not to be distinguished by its physical 
properties. The two salts, however, may be discriminated by adding a concentrated 
solution of the acid of the suspected salt, obtained by distillation with sulphuric 
acid, to a concentrated solution of acetate of copper. If the acid is the butyric, its 
addition to the solution of the acetate disturbs the transparency of the latter, by 
the formation of a bluish white precipitate ;. while, if the valerianic, no change is 
produced. (Larocque and Huraut, Journ. de Pharm., 3e sér., ix. 430.) 

Medical Properties. Valerianate of zinc was proposed as a remedy, on theo- 
retical grounds, by Prince Louis-Lucien Bonaparte. Upon trial it was found to 
possess antispasmodic properties. By some of the Italian physicians it has been 
extolled as a remedy in neuralgic affections. Dr. Namias, of Venice, employed it 
with advantage in anomalous nervous affections, attended with palpitation of the heart, 
constriction of the throat, and pain in the head. Dr. Francis Devay, of Lyons, found 
it useful in epilepsy, and in the nervous affections which accompany chlorosis. The 
dose is one or two grains (0:065-0:13 Gm.), repeated several times a day, and given — 
in the form of pill. (See a paper by Prof. Procter, A. J. P., April, 1845.) 


ZINGIBER. U.S, Br. Ginger. 
(ZIN'GI-BER. ) 

“The rhizome of Zingiber officinale. Roscoe. (Nat. Ord. Zingiberaces.)” U. 8. 
“The scraped and dried rhizome.” Br. 

Rhizoma Zingiberis, P.G.; Gingembre, Fr.; Ingwer, G.; Zenzero, Jt.; Gengibre, Sp. 

Gen. Ch. Flowers spathaceous. Inner limb of the corolla with one lip. Anther 
double, with a simple recurved horn at the end. Germen inferior. Style enclosed 
in the furrow formed by the anther. Loudon’s Encyc. of Plants. 

Zingiber officinale. Roscoe, Trans. Linn. Soc. viii. 348 ; Carson, Tllust. of Med. 
Bot. ii. 55, pl. 98.—Amomum Zingiber. Willd. Sp. Plant. i.6; B. & T. 270. 
The ginger plant has a biennial or perennial, creeping, tuberous root or rhizome, 
and an annual stem, which rises two or three feet in height, is solid, round, erect, 
and enclosed in an imbricated membranous sheathing. The leaves are lanceolate, 
acute, smooth, five or six inches long by about an inch in breadth, and stand alter- 
nately on the sheaths of the stem. The flower-stalk rises by the side of the stem 
from six inches to a foot, and like it is clothed with oval, acuminate sheaths ; but it 
is without leaves, and terminates in an oval, obtuse, bracteal, imbricated spike. The 
flowers are of a dingy yellow color, and appear two or three at a time between the 
bracteal scales. 
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The plant is a native of Hindostan, and is cultivated in all parts of India. It is 
also cultivated in the West Indies, whither it was transplanted from the Kast, and 
at Sierra Leone in Africa. The flowers have an aromatic smell, and the stems, when 
bruised, are slightly fragrant; but the root is the portion in which the virtues of the 
plant reside. This is fit to be dug up when a year old. In the West Indies, the 
ginger crop is gathered in January and February, after the stems have withered. 
After having been properly cleansed, the root is scalded in boiling water, in order to 
prevent germination, and is then rapidly dried. Thus prepared, it constitutes the 
ordinary ginger of commerce, or black ginger, as it is sometimes called from the 
darkish color acquired in the process. It is imported chiefly from Calcutta, and is 
known to the druggists by the name of Kast India ginger; but recently considerable 
quantities have been brought from Africa, and some probably reaches us from the 
West Indies. In Jamaica another variety is prepared by selecting the best roots, 
depriving them of their epidermis, and drying them separately and carefully in the 
sun. This is called in the books white ginger, and is most highly valued. It reaches 
us from England, where it is said to undergo some further preparation, by which its 
appearance is improved. It is usually called in our markets Jamaica ginger. The 
root is also at present imported from the Kast Indies deprived of the epidermis. 
Considerable quantities are brought immediately from the West Indies in a recent 
state, and sold by the confectioners. A preserve is made from ginger by selecting the 
roots while young and tender, depriving them of their cortical covering, and. boiling 
them in syrup. This is occasionally imported from the East and West Indies. When 
good it is translucent and tender, 

The recent root is from one to four inches long, somewhat flattened on its upper 
and under surface, knotty, obtusely and irregularly branched or lobed, externally of a 
light ash color with circular ruge, internally yellowish white and fleshy. It some 
times germinates when kept in the shops. 

The common or black ginger is of the same general shape, but has a dark ash- 
colored wrinkled epidermis, which, being removed in some places, exhibits patches 
of an almost black color, apparently the result of exposure. Beneath the epider- 
mis is a brownish, resinous, almost horny cortical portion. The interior parenchyma 
is whitish and somewhat farinaceous. The powder is of a light yellowish brown 
color. This variety is most extensively used. 

The Jamaica or white ginger differs in being entirely deprived of epidermis, and 
white or yellowish white on the outside. The pieces are rounder and thinner, in con- 
sequence of the loss of substance in their preparation. They afford when pulverized 
a beautiful yellowish white powder, which is brought from Liverpool in jars. This 
variety is firm and resinous, and has more of the sensible qualities of ginger than the 
black. ‘The uncoated ginger of the East Indies resembles the Jamaica, but is darker, 
being gray rather than white. As the Jamaica commands a much higher price than 
even the uncoated East India production, the latter is occasionally altered to simulate 
the former. This is sometimes done by coating the exterior with sulphate or car- 
bonate of calcium, sometimes by bleaching, by which not only the exterior but also 
the internal parts are rendered whiter than in the unprepared root. Trommsdorff 
found, in a specimen which he examined, evidences of the presence of chlorides, sul- 
phates, and calcium, and concluded that the bleaching was effected by chlorine, or 
by chloride of lime and sulphuric acid. Having macerated some black ginger in 
water, deprived it of the cortical portion, treated it for twenty-four hours with sul- 
phurie acid diluted with nine times its weight of water, and finally placed it in a 
mixture of chloride of lime and water, in which it was allowed to remain for two 
days, he found it, upon being washed and dried, to present an appearance closely re- 
sembling that of the finest white ginger, both on the surface and internally. (Ann. 
der Pharm., xvii. 98.) Acccording to Brande, ginger is often washed in whiting and 
water; and Pereira states that it is sometimes bleached by exposure to the fumes of 
burning sulphur. 

General Properties. The U.S. Pharmacopoia describes ginger as “ about three- 
fifths of an inch (15 mm.) broad, flattish, on one side lobed or clavately branched ; 
deprived of the corky layer; pale buff-colored, striate, breaking with a mealy, rather 
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fibrous fracture, showing numerous, small, scattered resin-cells and fibro-vascular 
bundles, the latter enclosed by a nucleus sheath.” The odor of ginger is aromatic 
and penetrating, the taste spicy, pungent, hot, and biting. These properties gradu- 
ally diminish, and are ultimately lost, by exposure. The virtues of ginger are ex- 
tracted by water and alcohol. Its constituents, according to M. Morin, are a volatile 
oil; a resinous matter, soft, acrid, aromatic, and soluble in ether and alcohol; a 
sub-resin insoluble in ether; gum; starch; sulphur; acetic acid; acetate of potas- 
sium; and lignin. The peculiar flavor of the root appears to depend on the vola- 
tile oil, its pungency partly on the resinous or resino-extractive principle. A con- 
siderable quantity of pure white starch may be obtained from it. The volatile oil, 
examined by A. Papousck, was yellow, of the odor of ginger, and of a hot aromatic 
taste. Its sp. gr. was 0:893, and boiling point 246:1° C. (475° F.). Deprived of 
water by distillation over phosphoric oxide, it consisted of carbon and hydrogen, with 
the formula C,,H,,, and therefore belongs to the terpenes. (See Chem. Gaz., 1853, p. 
12.) According to Zeller, one pound of the dried root yields one drachm and seven- 
teen grains of volatile oil. (Centralb., 1855, p. 207.) Fliickiger obtained from one 
hundred and twelve pounds of Jamaica ginger four and a half ounces of the oil, or 
about one-quarter of one per cent. He states, however, that Messrs. Schimmel & 
Co., of Leipsic, informed him that they obtained as much as 2:2 per cent. from good 
ginger. (Pharmacographia, 2d ed., p. 637.) Those pieces of ginger which are 
very fibrous, light and friable, or worm-eaten, should be rejected. The commercial 
powder of ginger is very frequently adulterated, rice starch, flour ginger which has 
been exhausted in making preparations, and even brick-dust and chalk, being used 
for the purpose, and the loss of pungency atoned by the addition of capsicum or 
mustard. 

Medical Properties and Uses. Ginger is a grateful stimulant and carminative, 
and is often given in dyspepsia, flatulent colic, and the feeble state of the alimentary 
canal attendant upon atonic gout. It is an excellent addition to bitter infusions and 
tonic powders, imparting to them an agreeable, warming, and cordial operation upon 
the stomach. When chewed it produces much irritation of the mouth, and a copious 
flow of saliva; and, when snuffed up the nostrils in powder, excites violent sneezing. 
It is sometimes used as a local remedy in relaxation of the uvula and palsy of the 
tongue and fauces. Externally it is rubefacient. It may be given in powder or infu- 
sion. The dose of the former is from ten grains to a scruple (0-65-1:3 Gm.) or 
more. ‘The infusion may be prepared by adding half an ounce of the powdered or 
bruised root to a pint of boiling water, and may be given in the dose of one or two 
fluidounces (30-60 C.c.) A fluid extract and oleoresin of ginger are now offici- 
nal, and are very convenient preparations. (See Extractum Zingiberis Fluidum and 
Oleoresina Zingiberis.) The dose of the former may be from ten to thirty minims 
(0-6-1-9 C.c.), of the latter from two to five minims (0-:12-0:3 C.c.). There is also 
an officinal tincture, the dose of which is about a fluidrachm (3°75 C.c.). 

Of. Prep. Confectio Scammonii, Br.; Extractum Zingiberis Fluidum, U. S.; In- 
fusum Senne, Br.; Oleoresina Zingiberis, U. S.; Pilulee Scillae Composite ; Pulvis 
Aromaticus, UY. S.; Pulvis Cinnamomi Compositus, Br.; Pulvis Jalapae Compositus, 
Br.; Pulvis Opii Compositus, Br.; Pulvis Rhei Compositus; Pulvis Scammonii 
Compositus, Br.; Syrupus Rhamni, Br.; Tinctura Zingiberis; Tinctura Zingiberis 
Fortior, Br.; Vinum Aloés. 
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DRUGS AND MEDICINES NOT OFFICINAL* 


In the progress of the medical art, numerous remedies have at different times 
risen into notice and employment, which, by the revolutions of opinion incident to 
our science, or by the discovery of more efficient substitutes, have so far fallen inte 
disrepute as to have been discarded from general practice, and to no longer hold a 
place in the officinal catalogues. Of these, however, some are still occasionally em- 
ployed by practitioners and referred to by writers, and many retain a popularity as 
domestic remedies, or among empirics, which they have lost with the medical pro- 
fession generally. The attention of physicians must, therefore, frequently be called 
to them in the course of practice; and it is highly desirable to possess some knowl- 
edge of their properties and effects, in order to be enabled to judge of their agency 
in any particular case, and at the same time to avoid the suspicion of incompetence 
which might attach to the exhibition of entire ignorance in relation to them. The 
remark is true also of other substances, which, though at no time ranked among 
regular medicines, are yet habitually employed in families, and the influence of which, 
either remedial or otherwise, must often enter into our estimate of the causes which 
produce or modify disease. New medicines, moreover, are frequently brought for- 
ward, which, without having obtained the sanction of the medical authorities, are 
occasionally prescribed, and therefore merit notice. To supply, to a certain extent, 
the requisite means of information in regard to these extra-officinal remedies, is the 
object of the following brief notices, among which are also included accounts of sub- 
stances not employed as medicines, but usually kept in the drug stores for various 
purposes connected with the arts, or with domestic convenience. In a work in- 
tended for the use as well of the apothecary and druggist as of the physician and 
medical student, the introduction of such accounts is obviously proper, if kept in 
due subordination to the more important object of teaching the properties of medi- 
cines, and the modes of preparing them. The authors regret that the limits, which 
practical convenience appears to require in a Dispensatory, do not admit of a more 
complete description of the various drugs and medicines of the kind above alluded 
to, but the attempt is made to give at least the information where to look for an 
account of almost everything used in medicine. In relation to the nomenclature 
employed, it may be proper to observe that all those vegetable remedies, which, 
not being generally kept in the shops, have no current commercial name, are de- 
scribed under the scientific title of the plant producing them; while other sub- 
stances are designated by the names which ordinary usage has assigned them. 


ABROMA AGUSTUM. A viscid white fluid found in the fleshy bark of the root of 
this plant, which is a native of India, is stated by B. B. Mohun Sircor to be of great ser- 
vice in dysmenorrhea. A half drachm of the fresh root is given at a dose. (Am. Jour. 
Med. Sci., July, 18738, p. 276.) 

ACERATES DECUMBENS. This plant, which grows in New Mexico, is stated by 
Dr. Wm. J. Wilson, U.S.A., to be used by the Mexicans as a specific in snake-bite-. 
(Phila. Med. Times, v. 183.) 


ACETATE OF ALUMINIUM. This salt may be obtained by the direct combina- 
tion of hydrated alumina with acetic acid, or by reaction between sulphate of aluminium 
and acetate of lead, Al,(SO,), + 38Pb(C,H,0,) =8PbSO, + Al,(C,H,0,),. It is deli- 
quescent. Acetate of aluminium is valuable only as a disinfectant, operating in this way 
like the sulphate of aluminium, and employed in the same manner. (See Aluminit Sul- 
phas.) Subacetate of aluminium has been used in solution as a local astringent in various 
skin affections. (For a formula, see A. J. P., 1872, p. 104.) 


* By the term officinal medicines, here as well as elsewhere in this work, are meant such as are 
embraced in the United States and British Pharmacopeeias, Ae 
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ACETATE OF MAGNESIUM. Magnesii Acetas. Mg(C,H;,0,),. This salt, proposed 
as a purgative by M. Renault, of Paris, is deliquescent, and cannot be crystallized with- 
out difficulty. (Carl von Hauer.) It has the merit of extreme solubility both in water 
and alcohol. Though without much taste, it is inferior in that respect to citrate of 
magnesium, for which it is proposed as a substitute. It is prepared for therapeutic use 
by saturating 120 parts of carbonate of magnesium with acetic acid, and evaporating 
the resulting liquid, after filtration, to 300 parts. The product is a syrupy acetate of 
magnesium, which is to be mixed with three times its weight of syrup of oranges, to 
form the preparation of M. Renault. Of this about four ounces is the dose. An objec- 
tion to the liquid acetate is, that, owing to its attraction for moisture, it cannot be pre- 
served of uniform strength for mixing with the syrup of oranges. (Jour. de Pharm., 3e 
sér., xill. 260.) 

ACHILLEA. U.S. 1870 (Herbe aux Charpentiers, Millefeuille, Fr.; Schafgarbe, Schaf- 
rippe, G.; Millefoglie, It.; Cientoenrama, Yerba de San Juan, Sp.). Achillea Mille- 
folium. Milfoil or yarrow is a perennial herb, common to the old and new continents, 
though supposed to have been introduced into this country from Europe. It abounds in 
old fields, along fences, and on the borders of woods and of cultivated grounds, through- 
out the United States. It is from a foot to eighteen inches high, and is specifically dis- 
tinguished by its doubly pinnate, downy, minutely divided leaves, with linear, dentate, 
mucronate divisions, from which it derived the name of milfoil, by its furrowed stem 
and calyx, and by its dense corymb of whitish flowers, which appear throughout the 
summer, from June to September. The whole herbis medicinal. Achillea Moschata or 
Iva of Europe is sometimes used as a substitute for A. Millefolium. Von Planta found 
in it a bitter, aromatic, bluish-green volatile oil, Ivaol (C,,H,,O), and a peculiar nitro- 
genous principle, Moschatin (C,,H,,NO,). (Ann. Chem. Pharm., clv. 146, 1870.) For 
further particulars see P. J. Tr., March, 1871. 

Both the flowers and leaves of A. Millefoliwm have an agreeable, though feeble aroma- 
tic odor, which continues after drying, and a bitterish, astringent, pungent taste. The 
aromatic properties are strongest in the flowers, the astringency in the leaves. The plant 
contains besides a volatile oil and tannin a peculiar principle, Achillein, which was dis- 
covered by Zanon. (Ann. Chem. Pharm., lviii. 21.) As analyzed by Von Planta (Ann. 
Chem. Pharm., clv., 1870) its formula is C,,H,,N,O,,. It occurs in a brownish-red mass 
of a strongly bitter taste, soluble in water, more feebly in alcohol, not at all in ether. 
It has been surmised to be an alkaloid, but this is very doubtful. Achilleic acid, also dis- 
covered by Zanon, is affirmed by Hlasiwetz to be identical with aconitic acid. The oil, 
which may. be obtained separate by distillation with water, has a beautiful azure-blue 
color, and the peculiar flavor of milfoil. The active principles are extracted both by 
water and alcohol. A. Millefolium is a mild aromatic tonic and astringent. In former 
times it was much used as a vulnerary, and was given internally for the suppression of 
hemorrhages, and of profuse mucous discharges. It was employed also in intermittents, 
and as an antispasmodic in flatulent colic and nervous affections. Its hot infusion is 
used as an emmenagogue in France, and also, in suppression of the lochia; it is some- 
times employed in low exanthematous fevers with difficult eruption. In these cases it 
probably acts as a stimulant sudorific, as do most aromatic herbs. In some parts of 
Sweden it is said to be employed as a substitute for hops in the preparation of beer, which 
it is thought to render more intoxicating. It is best administered in infusion (ounce to 
the pint), made without boiling, or the volatile oil may be given in doses of twenty or 
thirty drops. Puppi found that thirty to seventy-five grains of achillein in divided 
doses produced marked irregularity of the pulse with increase of the appetite. 


ACTA SPICATA. Baneberry. Herb Christopher. This is a perennial, herbaceous, 
European plant, growing in the woods of mountainous regions, and attaining a height 
of two feet or more. The root is of a dark-brown color, and bears some resemblance to 
that of Helleborus niger, for which it is said to be occasionally substituted. Its odor, 
in the recent state, is sweetish and rather nauseous, but is in great measure dissipated by 
drying. The taste is bitterish andsomewhat acrid. In its operation on the system, the 
root is purgative and sometimes emetic, and is capable, in overdoses, of producing dan- 
gerous effects. It is unknown in this country. We have, however, a native species of 
Actwa, A. Americana of Pursh, of which there are two varieties—alba and rubra— 
distinguished by the color of their berries, which in the former are white, and in the 
latter red. They are sometimes called white and red cohosh, a name derived from the 
language of the aborigines. By some botanists they are treated of as distinct species, 
under the names of Actea alba and Actea rubra. They grow in the rich deep mould 
of rocky woods, from Canada to Virginia. They are said to have been much esteemed 
by the Indians. Their medical properties are probably similar to those of A. spicata. 
The name baneberry, given to different species of Actwa, was derived from the reputed 
poisonous properties of their berries. Mr. Frederick Stearns, in his account of the 
medical plants of Michigan, speaks of the rhizome of Actewa alba as being violently 
purgative. (Proc. of the Am. Pharm. Assoc., 1858, p. 240.) 


ADANSONIA DIGITATA. Baobab. A tree of enormous magnitude, belonging to 
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the Sterculiacesx (Zindley). It isa native of Africa, extending quite through that con- 
tinent from Senegal to Abyssinia, and has been introduced into the West Indies. The 
leaves and bark of this tree abound in mucilage, and have little smell or taste. By the 
Africans the leaves are used as a diaphoretic, and the subacid pulp of the fruit in dysen- 
tery. Dr. Duchassaing, of Guadaloupe, West Indies, and M. Pierre, of France, com- 
mend the bark highly as an antiperiodic. (Arch. Gén., 8e sér., xxiii. 535.) It is said to 
be acceptable to the stomach, and to produce no other observable physiological effect 
than increase of appetite, increased perspiration, and perhaps diminished frequency of 
pulse. An ounce may be boiled in a pint and a half of water to a pint, and the whole 
taken ina day. (Journ. de Pharm., 8e sér., xiii. 412 and 421.) 


ADD ADD. The leaves of Celastrus obscurus, used in Abyssinia as an antiperiodic. 
Prof. Dragendorff found in them tannic acid, volatile oil, and a bitter principle celastine, 
chemically identical with menyanthin. (A. P. A., xxvi. 299.) 


ADENIA VENENATA. This is a climbing passion-flower of Africa, said by the 
traveller Schweinfurth to be used as a vesicant. (P. J. Tr., March, 1874.) 


ADIANTUM PEDATUM. Maidenhair. <An indigenous fern, the leaves of which 
are bitterish and aromatic, and have been supposed to be useful in chronic catarrhs and 
other pectoral affections. A European species, known by the same vulgar name, is the 
A. Capillus Veneris, which has similar properties, though feebler, and has been much 
used as a pectoral, on the continent of Europe, from very early times. It is given in the 
form of infusion, sweetened with sugar or honey ; anda syrup prepared from it is popu- 
lar in France, under the name of sirop de capillaire. The name of maidenhair has also 
been given to Asplenium Trichomanes, the leaves of which have a mucilaginous, sweet- 
ish, somewhat astringent taste, and have been used for the same purposes with those of 
the plants above mentioned. Another species of Asplenium, A. Adiantum nigrum, has 
been substituted for the genuine maidenhair; but neither of them has the aromatic flavor 
of that fern. 


ADONIS VERNALIS. The leaves of this plant, which grows wild in Southern Eu. 
rope, are sometimes used in medicine, whilst the rhizome has been discovered in com- 
mercial black hellebore, as anadulteration. Linderos examined the leaves and found in 
them 10 per cent. of aconitic acid. (Liebig’s Annalen d. Chem., N. R., 1876, p. 340.) The 
leaves are reputed to possess drastic properties. 


AESCULUS HIPPOCASTANUM. Horsechestnut. The horsechestnut is a native of 
Asia, and was introduced about the middle of the sixteenth century into Europe, where, 
as well as in this country, it is now extensively cultivated asan ornamental tree. Quer- 
citrin has been found by Rochleder in very small proportion in the leaves. (Journ. de 
Pharm., Mai, 1859, p. 393.) Fraxin, a peculiar principle of the bark of Fraxinus ex- 
celsior, has been detected also, by Mr. Stokes, in the bark of the horsechestnut; and 
Rochleder has discovered in the capsules of the fruit a peculiar acid, which he names 
capsulescic acid. (Ibid., Aovt, 1860, p. 151.) The fruit and bark have been used in medi- 
cine. The fruit abounds in starch, but has a rough, disagreeable, bitter taste, of which 
it may in great measure be deprived by maceration in an alkaline solution. The starch 
has been prepared in France for use; the nut being reduced to a pulp, washed, and treated 
like the potato. (Am. Journ. of Sci. and Arts, Sept. 1856, p. 264.) The bitter principle 
is denominated esculin, and, according to Rochleder, may be obtained by precipitating 
with acetate of lead a decoction of the rind, filtering, treating the filtered liquor with 
sulphuretted hydrogen, again filtering, evaporating to the consistence of syrup, and set- 
ting the residue aside in acool place. Ina few days, the liquid is converted into a mass 
of crystals, which are to be expressed, and purified by repeated crystallization from 
alcohol, and afterwards from boiling water. If now washed on a filter with cold water 
till they have lost one-third of their weight, they are rendered as pure as it is possible to 
obtain them. (For another process of preparing it, see A. J. P., xliv. 400.) Esculin is 
in shining white, prismatic crystals, inodorous, bitter, but slightly soluble in cold water, 
more soluble in boiling water, and very readily so in boiling alcohol, and in alkaline 
solutions. Its solution is precipitated by subacetate of lead. Its formula, according to 
Schiff, is C,,H,,O,. When treated with dilute sulphuric acid, it is converted into grape 
sugar, and a peculiar substance called esculetin. (Chem. Gaz., Jan. 15, 1857, p. 27.) 
Tannin is foundinall parts of the tree, including the leaves as well as the bark and fruit. 
According to Rochleder, when pure, it is white and soluble in water, alcohol, and ether; 
becomes red by the absorption of oxygen; colors green the persalts of iron, but violet on 
the addition of a littlealkali; precipitates gelatin but not tartar emetic; in concentrated 
solution is precipitated, at least partially, by sulphuric, hydrochloric, and metaphosphoric 
acids, while acetic acid is opposed to this result; and forms also, with the sulphites of 
potassium and sodium and the hydrosulphate of ammonium, precipitates which are dis- 
solved by dilute acetie acid. (Journ. de Pharm.,.Janv. 1868, p. 72.) The powdered 
kernel of the nut is a sternutatory. The extract of the wood is said to be used in dye- 
ing silk black. The fixed oil, extracted from the kernels by ether, has been employed in 
France as a topical remedy in rheumatism ; and the bark as an antiperiodic in doses of 
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half an ounce in the 24 hours, given in the form of decoction. Esculin has also been 
successfully administered in malarial disorders, in 15 grain doses repeated once during 
the intermissions. (Ann. de Thérap., 1859, p. 160; 1860, p. 198.) 

The fruit of the Msculus Pavia, or the Red Buckeye of the Southern United States, is 
said to be actively poisonous, producing symptoms analogous to those caused by strych- 
nia. Mr. E. C. Batchelor (A. J. P., xlv. 144) found in the cotyledons of the seeds about 
24 per cent. of a peculiar glucoside. Hsculus glabra, the Ohio Buckeye, is asserted to be 
very useful in congestions of the portal circulation. (New Preparations, ii. 21.) 


AGARIC. Touchwood. Spunk. Tinder. This is the product of different species of a 
genus of mushrooms denominated Boletus. Several species are used as food, several are 
poisonous, and two at least have been ranked among officinal medicines in Europe. Bo- 
letus laricis, Polyporus officinalis, Fries, which grows upon the larch of the old world, 
is the white agaric or purging agaric of medical writers. It is of various sizes, from that 
of the fist to that of a child’s head, or even larger, hard and spongy, externally brownish 
or reddish ; but, as found in commerce, it is deprived of its exterior coat, and consists 
of a light, white, spongy, somewhat farinaceous, friable mass, which, though capable of 
being rubbed into powder upon a sieve, is not easily pulverized in the ordinary mode, 
as it flattens under the pestle. It has a sweetish very bitter taste, and Braconnot believed 
it consisted of 72 parts of resinous matter, 2 of bitter extractive, and 26 of fungin, a 
nutritious animalized principle, constituting the base of the fleshy substance of mush- 
rooms. The fungin has since been shown to be merely metacellulose, and may be ob- 
tained by treating the agaric with water, weak soda solution, hydrochloric acid, and 
alcohol. Masing (Archiv d. Pharm., 1875, 111) obtained from agaric two distinct 
resins; one insoluble in chloroform, being a white, crystalline powder, without odor or 
taste; the other soluble in chloroform and alcohol, and of an intensely bitter taste. 

Medical Properties.—In the dose of four or six grains, it is said to act powerfully as 
a cathartic; but Lieutaud asserts that it may be given in the quantity of thirty grains 
or a drachm without sensibly purging. M. Andral has found it useful in checking the 
night-sweats of phthisis. He uses it in doses of eight grains, and gradually increases to 
a drachm during the day, without any observable inconvenience to the digestive func- 
tions. In this country it is scarcely employed. That which is most esteemed is said to 
be brought from Siberia; but it is probably produced wherever the European larch 
grows. Dr. Wm. M. McPheeters (St. Louis Med. and Surg. Journ., x. 421) found a 
specimen brought from the Rocky Mountains decidedly cathartic in doses of 25 grains. 
A tincture of the agaric of the Canadian larch has been used successfully in rheumatism 
by Dr. J. A. Grant. (British-Am. Journ., April, 1862.) 

Thoerner obtained from Agaricus atromentosus crystalline, dark-brown scales, which 
he believed to be diorykinon. (Ber. Deutsch Chem. Ges., 1878, p. 533. 

Boletus igniarius, or agaric of the oak, like the species just described, is compared in 
shape to the horse’s hoof. Its diameter is from six to ten inches. It is soft like velvet 
when young, but afterwards becomes hard and ligneous. It usually rests immediately 
upon the bark of the tree, without any supporting footstalk. On the upper surface it is 
smooth, but marked with circular ridges of different colors, more or less brown or black- 
ish; on the under, it is whitish or yellowish, and full of small pores; internally it is 
fibrous, tough, and of a tawny-brown color. It is composed of short tubular fibres 
compactly arranged in layers, one of which is added every year. The best is that which 
grows on the oak, and the season for collecting itis August or September. It has neither 
taste nor smell. Among its constituents, according to Bouillon-Lagrange, are extract- 
ive, resin in very small proportion, azotized matter also in small quantity, chloride of 
potassium, and sulphate of calcium; and in its ashes are found iron, and phosphate of 
calcium and magnesium. It is prepared for use by removing the exterior rind or bark, 
cutting the inner part into thin slices, and beating these with a hammer until they be- 
come soft, pliable, and easily torn by the fingers. In this state it was formerly much 
used by surgeons for arresting hemorrhage, being applied immediately, with pressure, 
to the bleeding vessel. It probably acts mechanically, like any other soft porous sub- 
stance, by absorbing the blood and causing it to coagulate, and is not relied on in severe 
cases. In the obstinate hemorrhage which occasionally takes place from leech-bites, 
especially those of the European leech, it may be used advantageously, though perhaps not 
more so than well-prepared lint. It has been sometimes applied to the purposes of moxa. 

When prepared agaric is steeped in a solution of nitre, and afterwards dried, it becomes 
very readily inflammable, and is employed as tinder. Some recommend the substitution 
of chlorate of potassium for nitre. The preparation is usually known by the name of 
spunk, and is brought to us from Europe. Spunk or tinder, the amadou of the French, 
is in flat pieces, of a consistence somewhat like that of very soft, rotten buckskin leather, 
of a brownish-yellow color, capable of absorbing liquids, and inflammable by the slightest 
spark. It is said to be prepared also from various other species of Boletus, as B. ungu- 
latus, B. fomentarius, B. ribis, ete. 


AGARICUS MUSCARIUS. Fly Fungus. This fungus has been used from time 
immemorial by the Tartars as a means of producing intoxication. Various attempts 


PART II. Agave Americana—Agrimonia Eupatoria. 1563 


have been made to isolate its active principle, but MM. Schmiedeberg and Koppe first 
obtained the alkaloid muscarine, C;H,,NO,, in a state of purity. The physiological as 
well as the chemical relations of the poison have been very fully investigated by its 
discoverers. (Das Muscarin, Leipzig, 1869.) The alkaloid may be produced artificially 
by gently heating choline platinochloride with strong nitric acid. Potassium chloride 
is used to decompose the muscarine platinochloride and produce muscarine hydro- 
chloride; treatment with moist oxide of silver yields the muscarine as a hydrate 
(C;H,,NO,H,O). We have only room for a few prominent facts concerning muscarine. 
It resembles Calabar bean somewhat in its action, and is antagonistic to atropia, pro- 
ducing free salivation and weeping, vomiting, diminution of the force and frequency of 
the pulse, dyspnea, great muscular weakness, deepening into paralysis and finally death, 
usually by arrest of respiration. The pupil is intensely contracted, but dilates before 
death. The diastole of the heart is very much prolonged, and after very large doses 
diastolic arrest occurs. This is due to an action upon the inhibitory nerves, and if atropia 
be given so as to paralyze them the cardiac movements re-occur. The vaso-motor nerves 
are said to be paralyzed. The action on the abdominal viscera is very marked. The 
muscles of the intestines, bladder, and spleen are tetanically contracted. Thus the in- 
testines are transformed into hard white cords, or afterwards, becoming somewhat re- 
laxed, exhibit a tumultuous peristalsis. The abdominal secretions are greatly increased. 
Most of the physiological results obtained by Schmiedeberg and Koppe have been con- 
firmed by M. J. L. Prevost. (Jour. de Pharm., 4e sér., xx. 885; Congrés Méd. Internat., 
Comptes-Rendus, Geneva, 1878.) 


AGAVE AMERICANA. American Agave. American Aloe. Maguey. An evergreen 
succulent plant, indigenous in Florida, Mexico, and other parts of tropical America, and 
largely cultivated, chiefly for hedges, in the South of Europe, especially in Spain. This 
and other species of Agave bear a considerable resemblance, in appearance, to the plants 
of the genus Aloe, with which they are sometimes confounded. From the root and 
leaves of the American agave, when cut, a saccharine juice flows out, which may be con- 
verted by evaporation into syrup and even sugar, and by fermentation into a vinous 
liquor. According to M. Lenoble, this juice when fresh has an herbaceous somewhat 
nauseous odor and acrid taste, and reddens litmus paper. It is said to be laxative, diu- 
retic, and emmenagogue, and in doses of two fluidounces, three times a day, has been 
found very useful in scurvy. (Dr. G. Perin, U.S.A., N. Y. Jou. of Med., N.S., vii. 181.) 
According to M. Bazire, however, it is not the A. Americana which produces the sweet 
juice from which the intoxicating pulque of the Mexicans is obtained, but another species, 
bearing considerable resemblance to the Americana. The latter plant, he informs us, 
yields a very bitter, viscid, and astringent juice, while it is from the Agave pulque that 
the sweet fermentable juice is procured. (Jow. de Pharm., 4e sér., iv. 103-4.) The ex- 
pressed juice, evaporated to the consistence of a soft extract, forms a lather with water, 
and is employed as a substitute for soap. The fibres of the old leaves, separated by 
bruising and maceration in water, are used for thread. M. Lenoble found in the leaves 
an acrid volatile oil, a gum-resinous principle, lignin, salts of potassa and lime, and 
silica; and thinks that a vinegar or ointment of the leaves might be advantageously used 
as an epispastic. (Jour. de Pharm. et de Chim., xv. 350.) It is said that a gum exudes 
and hardens on the leaves of the Maguey, which has been compared to gum arabic, but 
in fact differs from it in containing a much larger proportion of lime, and in being only 
partially soluble in water; the soluble portions resembling pure gum, but the larger in- 
soluble portions having all the characteristics of bassorin. (Ibid., de sér., iv. 104.) Agave 
Virginica, which grows in our Southern States, and is known in South Carolina by the 
name of rattlesnake’s master, has a very bitter root, which is used, in the form of tinc- 
ture, in flatulent colic. (Robert King Reid, Inaug. Thes., 1849.) 


AGERATUM CONYZOIDES, a Brazilian plant said to be used as an emmenagogue 
by Mr. Barker Smith, Chemist and Druggist, May 15, 1876. 


AGRIMONIA EUPATORIA. Common Agrimony. This species of agrimony is a 
perennial herb, inhabiting Asia, Europe, and North America, and, in this country, found 
in fields and on the borders of woods, and flowering during the summer months. Its 
stem, which rises from one to three feet in height, is hairy, furnished with interruptedly 
pinnate leaves, and terminated by a long simple spike of yellow flowers. Both the herb 
and root have been employed. The former has a weak but agreeable aromatic odor, 
and a rough, bitterish, somewhat aromatic taste. The fragrance is strongest in the 
flowers. The root has similar properties ; but its taste is more bitter and astringent. A 
volatile oil may be obtained from the plant by distillation. Agrimony is a mild corrob- 
orant and astringent. The herb has been employed in relaxed conditions of disease, as 
in passive hemorrhages, and chronic affections of the mucous membranes. It has been 
recommended, also, as a deobstruent in jaundice and visceral obstructions, and as an al- 
terative in diseases of the skin. In Europe it is popularly used, in the form of a gargle, 
‘in affections of the throat. The Indians of North America and the Canadians are re- 
ported to have employed the root with advantage in fevers. The plant may be given in 
substance, infusion, or decoction. The dose of the powder is a drachm or more, 
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AILANTHUS GLANDULOSA. This well known shade-tree, belonging to the nat- 
ural order of Rutacez, in its general aspect and the character of its foliage appears like 
a gigantic sumach, and it was at one time considered asa Rhus. In France it is cul- 
_ tivated for the sake of its leaves, upon which the Chinese silk-worm is fed, and is known 
by the name of Japan varnish (vernis du Japon), from its having been mistaken for the 
true Japan varnish tree, which is a species of Sumach. (P. J. Tr., vii. 870.) Accord- 
ing to Prof. Hetet, the bark is an active vermifuge. When in powder it is of a greenish- 
yellow color, a strong, narcotic, nauseating odor, in its recent state, and of a strongly 
bitter taste. When chewed, besides the bitterness, it appears, through its influence on 
the gustatory nerves, to produce in a few moments a general uneasiness, a sense of in- 
creasing weakness, dazzling, cold sweats, with shivering and nauseous sensations, which 
are very remarkable, but seem to be well atttested. The inference from these effects is 
that it has probably a powerful depressing agency on the nervous system, similar to that 
of tobacco. Examined chemically, the bark has been found to contain lignin, chloro- 
phyll, a yellow coloring principle, a gelatinous substance (pectin), a bitter substance, 
an odorous resin, traces of a volatile oil, an azotized fatty matter, and several salts. An 
oleoresin is obtained from the bark by the action of alcohol, which has the consistence 
of tar, a very dark greenish-brown color, and:in a high degree the smell and taste of the 
bark. M. Hetet experimented upon dogs with the powdered bark, powdered leaves, and 
various preparations of the bark. As a general result, they were found to produce 
a purgative effect, with copious stools and, the discharge of worms. The resin purged, 
but rarely acted as an anthelmintic. The depressing effects on the nervous system in 
man were found to depend on the volatile oil, as the resin alone had no such influ- 
ence. The oilisso powerful that persons exposed to the vapors, in preparing the extract, 
are liable to be seized with vertigo, cold sweats, and vomiting. The powdered bark 
has been given in several cases of tape-worm in the human subject, and proved remarkably 
successful in causing its expulsion, at thesame time operating on the bowels. The oleo- 
resin produced the same effect in a somewhat smaller dose, and has the advantage that 
it keeps better than the bark, which loses its powers with age. A fact worthy of remark 
is that neither the bark nor its preparation, taken internally, produce vomiting in man; 
while this effect is determined by the inhalation of its vapors, when it is boiled. The 
cathartic operation is not violent. . The dose of the powder which was found sufficient 
for the expulsion of the tape-worm was from seven or eight to thirty grains. (Journ. 
de Pharm., Mars, 1859, p. 168.) In China the bark is very popular as a remedy in dys- 
enteric and other bowel complaints. (A. J. P., 1874, p. 276; P.J. Tv., vii. p. 872.) 

In India-the bark of the Ailanthus Excelsa is used as a bitter tonic. It is said to 
occur in rough, dirty green pieces, originally large, but of so friable a character that in 
handling they become very much broken up. Mr. Narayan Daji found in it a pecu- 
liar bitter uncrystallizable principle and a bitter nitrogenous acid, Ailanthie Acid, to 
which he attributes medical virtues. (P. J. Tr., Aug. 1870, Oct. 1876, June, 1877.) 


AJUGA CHAM APITYS. Ground Pine. Chamepitys. A low, creeping, annual, 
labiate plant, a native of Europe, and found also in some parts of the United States. 
The leaves, which bear some resemblance to those of the pine in shape, have a strong, 
peculiar, resinous, not disagreeable odor, and a bitter, balsamic taste. They contain a 
small proportion of volatile oil, and are said to be stimulant, diuretic, and aperient. 
They have been given in rheumatism, gout, palsy, and amenorrhea in doses of from one 
to two drachmms, preferably in the form of a wine. 

Ajuga reptans or common bugle, and A. pyramidalis, perennial plants of Europe, have 
also been used in medicine. They are nearly inodorous, have a somewhat astringent, 
bitterish, and saline taste. Their virtues are probably those of a mild astringent and 
tonic. They have been recommended in pulmonary consumption, hemoptysis and other 
hemorrhages, and in hepatic obstructions, but are at present nearly obsolete. 


AKAZGA. Boundou. Quai. These are the native names of an ordeal poison, used ina 
district on the West Coast of Africa, extending far into the interior, north and south of 
the equator, from the use of which in their trials thousands of persons are said to perish 
annually. It is referred to in the works of Du Chaillu and of Winwood Reade. It 
comes in bundles consisting of long, slender, crooked stems, with the root generally at- 
tached, sometimes of the branches, but seldom of the whole plant. This is about six 
feet high, with a yellowish-orange bark, in some parts light-red, and covered by a gray 
efflorescence. The leaves are opposite, oval-acuminate, with a linear prolongation at 
the end more than an inch long. The precise botanical character of the plant is not 
known, but it is thought to be a Loganiacea. The active principle of the plant has been 
extracted by Dr. Thos. R. Fraser, who found it to be an alkaloid and named it akazgia, 
It is colorless, erystallizable with difficulty, soluble in 60 parts of cold absolute alcohol, 
16 parts of officinal alcohol, 180 parts of anhydrous ether, and in 13,000 parts of water 
at 15:5° C. (60° F.). It is freely soluble in chloroform, carbon disulphide, benzole, and 
ether of sp. gr. 0:785. The alcoholic extract or the alkaloid acts on the system similarly 
to nux vomica. (Chem. News, Oct. 18, 1867, p. 203.) 

This is probably the poison referred to under the name of bowndou or icaja, by MM. 
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Pecholier and Saint Pierre, who consider the plant producing it as belonging to the 
Apocynez, and state that it is used as an ordeal poison by the natives of Gaboon, in Africa. 
They extracted from it a poisonous principle, which reacted like strychnia upon the 
animal economy. (See A. J. P., March, 1867, p. 124.) 


ALBUMINATE OF IRON. Ferrialbuminas. This preparation has come into some 
prominence, more particularly in Europe, on account of its asserted advantages over 
other compounds of iron; Démarquay, Chrisnard, and others, recommending its em- 
ployment in chlorosis and anemia as being more readily absorbed. Friese, Kobligk, 
Bernbeck, Biel, Holdermann, Nierck, Donitz, Hager, have proposed methods for pre- 
paring either the solution or dry salt. Prof. C. L. Diehl, however, after a careful re- 
view of the processes of these investigators, offers the following. 4 troyounces of white 
of eggs are diluted with 8 fluidounces of water; 50 minims of officinal solution of 
chloride of iron diluted with 4 fluidounces of water are added, and the solution filtered. 
The filtrate is now mixed with 10 fluidounces of a saturated solution of chloride of 
sodium, the precipitate collected on a wet muslin strainer, washed with a mixture of 1 
volume of the saturated solution of chloride of sodium and 3 volumes of water until 
the washings give but a faint reaction for iron. The washed albuminate of iron is, after 
draining, powerfully pressed to get it as dry as possible, and then exposed to a dry atmos- 
phere, and finally powdered. This salt contains the equivalent of 5 per cent. of ferric 
oxide, or 10 per cent. of ferric chloride. (For other processes, see A. J. P., 1880, p. 177.) 
As thus obtained, albuminate of iron is a cinnamon-brown powder, having aslight taste 
of common salt (due to the presence of a small quantity), soluble in water, particularly 
if slightly acidulated with hydrochloric acid, and is best administered in doses of twenty 
to thirty grains in simple aqueous solution, which should be freshly prepared. It may 
also be given in the form of a pill,-either alone or combined with strychnia, quinia, etc. 


’ ALBUMINATE OF IRON AND POTASSIUM, SYRUP OF. This syrup, pro- 
posed by M. Lassaigne, is made as follows. Dissolve 100 parts of white of eggs in 100 
of distilled water, and precipitate the filtered solution with 86 parts of a solution of ferric 
sulphate, marking 5° of the areometer. Then add 2 parts of alcoholic potassa, previously 
dissolved in 50 parts of water. This, by agitation, will gradually dissolve the precipitate 
caused by the ferruginous solution, forming a deep orange-yellow liquid. The liquid is 
then, converted into asyrup by dissolving in it one and a half times its weight of coarsely 
powdered sugar, and filtering. The syrup has a slightly alkaline and sweetish taste, 
totally devoid of inky flavor. Each fluidounce contains about six grains of anhydrous 
sesquioxide of iron. 


ALBUMINATE OF IRON ANDSODIUM. Angelico Fabri, observing that sim- 
ple contact of the white of eggs with a salt of iron and soda was sufficient to produce a 
soluble albuminate of iron and sodium, the composition of which is so stable that it is 
not disturbed by ferrocyanide of potassium unless with the presence of an acid, and in- 
ferring that this is the condition in which the several ingredients of the compound exist 
in the blood, proposes this salt as likely to meet better than any other those wants of the 
system which call for the use of chalybeates. He prepares the salt by pouring upon the 
whites of four eggs, previously beaten up, solutions separately made of 112 grains of 
caustic soda and 104 of sulphate of iron in sufficient distilled water; shaking the mix- 
ture and placing it on a filter to separate the excess of hydrated oxide of iron which has 
precipitated ; adding lime-water to the filtrate to separate the sulphuric acid of the sul- 
phate of sodium which exists in the solution; again filtering, and precipitating the lime 
held in the solution by passing through it a stream of carbonic acid ; filtering a third time 
to separate the carbonate of calcium; and finally reducing the liquid with a moderate heat 
to the measure of apint. A transparent orange-yellow solution is thus obtained, having 
a slightly saltish and chalybeate taste, and unaffected by ferrocyanide of potassium un- 
less with the presence of an acid. Each fluidounce contains 4 grains of the albuminate, 
with an excess of albumen and soda, which gives it an alkaline reaction, and renders it 
conformable to the state in which the compound exists in the blood. The albuminate 
of iron and sodium may be obtained in radiated crystals by evaporating the salt to dry- 
ness. (A. J. P., Jan. 1863, p. 69; from Journal of Ratibnal Medicine, May, 1862.) 


ALCHEMILLA VULGARIS. Ladies’ Mantle. This perennial European herb has 
an astringent, bitterish taste, and was formerly employed in diarrhea, and other com- 
plaints requiring the use of astringents. By the ancients it was highly esteemed; and 
extraordinary powers were ascribed to it by the alchemists, from whom, according to 
Linneus, it derived its generic title. 

ALCORNOQUE. Under this name a bark was introduced into Europe from South 
America, more than fifty years since, and for a short time attracted considerable atten- 
tion. It has been conjecturally referred by different writers to different plants, but its 
precise origin is unknown. It is in large thick pieces, composed of two layers, of which 
the external is reddish, cracked, granular, spongy, and two or three lines in thickness, 
the internal lamellated, woody, and possessed of the quality of imparting a yellow color 
to the saliva when chewed. It is inodorous. The outer layer is of an astringent, some- 


1566 Aldehyd.—Aleurites Triloba, Oil of. PART II. 


what bitter taste, and was thought to have febrifuge powers ; the inner is much more 
bitter, and is decidedly emetic. The bark was brought into notice chiefly as a remedy 
in phthisis; but, having been found useless in that complaint, has fallen into entire neg- 
lect. Itwas given inthe form of powder, in the dose of thirty grains; or half an ounce 
of it was boiled in a pint of water down to half a pint, and two or three tablespoonfuls 
of the decoction were administered every two hours. In these doses it acted as an emetic. 
The bark known in Spain by the name of alcornoque is obtained from the cork-tree 
(Quercus Suber), and has sometimes been confounded in European pharmacy with that 
derived from South America. It has the properties of the ordinary oak barks. 


ALDEHYD. (C,H,0.) Aldehyd is a generic term understood by chemists to apply 
to a class of bodies holding an intermediate position between the alcohols and the acids 
derived from them by oxidation. And, as with alcohol, when the kind is not mentioned, 
ethylic alcohol is always understood, so acetic aldehyd is always meant when the term 
aldehyd is used. The word means alcohol deprived of hydrogen (alcohol dehydrogenatum). 
Aldehyd may be prepared in many ways: usually, however, by the oxidation of alcohol 
in some form. W. and R. Rodgers (J. P. Chem., 40, 248) give the following. 1 part of 
alcohol sp. gr. 842, and 1 part of potassium bichromate, are introduced in a large tubu- 
lated retort, and 14 parts of sulphuric acid dropped in through the tubulure. Sufficient 
heat is evolved to start the distillation, but heat must be applied towards the end. The 
distillate is slightly contaminated with acetic acid. If the aldehyd be desired pure, the 
distillate is to be mixed with twice its volume of ether, surrounded with cold water, and 
dry ammoniacal gas passed in to saturation. Aldehyd-ammonia crystallizes out. This 
is to be decomposed ina retort by a mixture of 8 parts sulphuric acid and 4 parts of water, 
and the distillate rectified and dried by contact with chloride of calcium. Aldehyd is 
a colorless, mobile, inflammable liquid, having a rather pungent, ethereal, and suffocat- 
ing odor. Its sp. gr. is0°790, and boiling point 22° C. (71-6° F.). It mixes inall propor- 
tions with water, alcohol, and ether, and is rapidly converted into acetic acid on exposure 
to the air, through absorption of oxygen. It possesses very marked antiputrescent 
properties, meat being preserved for months by its two per cent. aqueous solution. The 
intoxication caused by it in animals is characterized by a very great loss of sensibility. 
It appears to paralyze the vagi, although its cardiac action is comparatively feeble. 
Upon the respiration it exerts a most powerful influence, in small doses quickening it, in 
large doses depressing it. The temperature is very much diminished. Locallyjit is very 
irritating. (Med. Times and G'az., Sept. 1875, p. 340.) 


ALETRIS. Star Grass. Aletris Farinosa, Wild. Sp. Plant., ii. 188; Bigelow, Am. 
Med. Bot., iii. 92, is an indigenous perennial plant, the leaves of which spring immediately 
from the root, and spread on the ground in the form of astar. Hence have originated 
the popular names of star grass, blazing star, mealy starwort, and -colic root, by which 
it is known in different parts of the country. The leaves are sessile, lanceolate, entire, 
pointed, very smooth, longitudinally veined, and of unequal size, the largest being about 
four inches in length. From the midst of them a flower-stem rises, one or two feet in 
height, nearly naked, with remote scales, which sometimes become leaves. It terminates 
in a slender scattered spike, the flowers of which stand on very short pedicles, and have 
minute bractes at the base. The calyx is wanting. The corolla is tubular, oblong, di- 
vided at the summit into six spreading segments, of a white color, and when old, of a 
mealy or rugose appearance on the outside. The plant is found in almost all parts of 
the United States, growing in fields and about the borders of woods, and flowering in 
June and July. The root, which was formerly included in the U. 8. secondary list, is 
small, crooked, branched, blackish externally, brown within, and intensely bitter. The 
bitterness is extracted by alcohol, and the tincture becomes turbid upon the addition of 
water. The decoction is moderately bitter; but much less so than the tincture. It affords 
no precipitate with the salts of iron. (Bigelow.) In small doses (10 grains) it appears 
to be a simple bitter tonic. In very large doses, it is said to be cathartic and emetic, 
and to produce some narcotic effect. It has been employed, with asserted benefit, in 
colic, dropsy, and chronic rheumatism. 


ALEURITES TRILOBA, OIL OF. The Aleurites triloba is a small tree belonging 
to the Euphorbiacee. ‘ It is widely diffused through the tropics, being indigenous in the 
East Indies and Islands of the Pacific, and naturalized in the West Indies. The fruit 
is a nut nearly as large as a walnut, consisting of a thick shell enclosing a kernel con- 
taining much azotized matter and rich in oil, of which it is said to yield nearly one-half 
its weight by expression. The nuts, strung together on the fibres of the palm-leaf, are 
used in the South Pacific Islands as a substitute for candles. The oil has been long 
known in the various countries inhabited by the plant, being called in Jamaica Span- 
ish walnut oil, in India Belgaum walnut oil, in Ceylon kekune oil, and in the Sandwich 
Islands kukui oil. It may be obtained by boiling with water the kernels previously beaten 
in a mortar, or by expression. Sixteen pints of kernels yield about three pints of oil. 
The yearly product of the Sandwich Islands is said to be 10,000 gallons. (M. C. Cooke, 
P. J. Tr., Nov. 1860, p. 282.) The oil is very fluid, of an amber color, without smell, 
congealing at 32° F., insoluble in alcohol, readily saponifiable, ‘‘and very strongly 
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drying.”’ It is said to be a mild cathartic, acting upon the intestines in the same 
manner as castor oil, but causing no nausea or griping, and having the further advan- 
tages of a nutty flavor, and of being more prompt in its effects. (Journ. de Pharm., 3e 
sér., xxiv. p. 228.) The dose is from one-half to one ounce; the smaller quantity gen- 
erally answering. The cake left after the expression of the oil, given to a dog in the 
dose of about half an ounce, produced no vomiting, but acted strongly as a purgative. 

The oil of the Tung Tree, Aleurites cordata, is enormously used in the arts in China, 
under the name of wood ovl. 


ALGAROBILLA, the pod of Balsamocarpum brevifolium (nat. ord. Leguminose), 
a drug containing over 60 per cent. of tannin and a large quantity of ellagic acid, is 
obtained from Chili. (Gehe’s Report, NV. R., 1878, p. 382.) 


ALISMA PLANTAGO. Water Plantain. A perennial herbaceous plant, common to 
Europe and the United States, and growing in streams, pools, ditches, and other standing 
waters. The root has when fresh an odor like that of Florentine orris, but loses it when 
dried. Its taste is acrid and nauseous. It contains a pungent volatile oil and an 
acrid resin, to which all its virtues must be ascribed. It acquired at one time consider- 
able credit as a preventive of hydrophobia, but is totally inefficient. The Calmucks in 
Russia are said to use it for food. The leaves are rubefacient, and will sometimes even 
blister. They have been recommended in gravel and complaints of the bladder, in the 
dose of adrachm. The powdered root has been commended in chorea and epilepsy. 
The dose, at first about 8 or 10 grains morning and evening, is rapidly increased to three 
or four teaspoonfuls in the course of the day. (Ann. de Thérap., 1859, p. 62.) 


ALKANET. This is the root of Anchusa tinctoria, or dyers’ alkanet, an herbaceous 
perennial plant, growing in the Grecian Archipelago and the South of Europe. It is said 
in some medical works to be cultivated abundantly in the South of France; but another 
plant is probably referred to—Lithospermum tinctorium of Linneus and De Candolle, 
Anchusa tinctoria of Lamarck—which is a native of that country, and the root of which 
is considered as the true alkanet by the French writers. Others regard Lawsonia iner- 
mis as the source of true alkanet. Alkanet, as found in the shops, is in pieces three or 
four inches long, from the thickness of a quill to that of the little finger, somewhat 
twisted, consisting of a dark-red, easily separable bark, and an internal ligneous portion, 
which is reddish externally, whitish near the centre, and composed of numerous distinct, 
slender, cohering fibres. As it comes to us it is usually much decayed internally, very 
light, and of a loose, almost spongy texture. The fresh root has a faint odor, and a bit- 
terish, astringent taste; but when dried it is nearly inodorous and insipid. Its color- 
ing principle, which abounds most!y in the cortical part, is soluble in alcohol, ether, 
and the oils, to which it imparts a fine deep red; but is insoluble in water. It may be 
obtained by first exhausting the root with water, and then treating it with a weak solu- 
tion of the carbonate of potassium or sodium, from which the coloring principle may 
be precipitated by an acid. According to Pelletier, by whom it was discovered, it pos- 
sesses acid properties, forming with the alkalies and earths neutral compounds, which 
ure of a blue color, and soluble in alcohol and ether. It is not poisonous. He called it 
anchusic acid, and stated that it may be sublimed unchanged. (Journ. de Pharm., xix. 
105.) It has also received the names of anchusin and alkannin, and another process for 
it is to exhaust the alkanet root with petroleum benzin, and simply evaporate the per- 
zolate. The tincture of alkanet has its color deepened by acids, changed to blue by al- 
kalies, and again restored by neutralizing the latter substances. It may, therefore, be 
used as a test. The extract obtained by evaporating the tincture is dark brown. Al- 
kanet is somewhat astringent, and was formerly used in several diseases; but it is now 
employed exclusively for coloring oils, ointments, and plasters, which are beautifully 
reddened by one-fortieth of their weight of the root. The best way to use it with this ob- 
ject in view is to suspend the alkanet, after tying it in a piece of flannel, in the melted 
fat. It is said also to be used in the preparation of spurious port wine. 


ALLIARIA OFFICINALIS. Erysimum Alliaria. Linn. Hedge Garlic. A peren- 
nial European herb, having an alliaceous odor when rubbed, and a bitterish, somewhat 
acrid taste. When eaten it communicates its smell to the breath. Mr. Wertheim ob- 
tained from the root a volatile oil, apparently identical with that of mustard. (Ann. der 
Chem. und Pharm., liii. 52.) The herb and seeds are esteemed diuretic, diaphoretic, 
and expectorant, and have been given in humoral asthma, chronic catarrh, and other 
complaints in which garlic is useful. The herb has also been recommended as an exter- 
nal application in gangrenous affections, and to promote suppuration. 


ALNUS GLUTINOSA. Common European Alder. A European tree twenty-five feet 
or more in height, growing in swamps, on the sides of streams, and in other damp places. 
The bark and leaves are very astringent, and somewhat bitter. The former has been used 
in intermittent fever, the latter as a topical remedy in wounds and ulcers. The bruised 
leaves are sometimes applied to the breast for the purpose of repelling the milk. The 
cones also are astringent, and form a useful gargle in complaints of the throat. All these 
parts of the tree are used in dyeing, and the leaves and bark in tanning. According to Eit- 
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ner, the bark contains from 16 to 20 per cent. of tannic acid. (Gerber, 1878, pp. 85 and 124.) 
The tannicacid, however, appears to differ from that of gallsand oak bark, as, according to 
Dr. Stenhouse, it does not yield glucose when acted on by sulphuric acid. (P. J. Tr., Dec. 
1861.) F. Dreykorn and E. Reichardt, however, state that it is resolved by sulphuric 
acid into alnine red and sugar. (A. J. P., xlii. p. 403.) Alnus serrulata, or common 
American alder, and Alnus urcana, or Tag alder, appear to have analogous properties. 
The latter has been strongly commended as a hemostatic. (V. R., Jan. 1872.) . 


AMARANTHUS HYPOCHONDRIACUS. Prince’s Feather. An annual plant, 
growing spontaneously though sparingly in the Middle States, but believed to have been 
derived from tropical America. It is cultivated in our gardens on account of its flowers, 
which are in densely crowded spikes, and of a deep red color. The leaves are said to 
be astringent, and to be used internally and topically in the complaints to which the 
astringents generally are applicable. 


AMBERGRIS: Amber Grisea. This substance, which is found floating on the sea, or 
thrown by the waves upon the shores of various countries, particularly in the southern 
hemisphere, is now generally believed to be produced in the intestines of the Physeter 
macrocephalus, or spermaceti whale, and perhaps in those of some other fish. It is in 
roundish or amorphous pieces, usually small, but sometimes of considerable magnitude; 
and masses have been found weighing 50, 100, and even 200 pounds. These pieces are 
often composed of concentric layers. They are of various colors, usually gray, with 
brownish, yellow, and white streaks, often dark-brown or blackish on the external surface. 
They are opaque, lighter than water, and of a consistence like that of wax. Ambergris 
has a peculiar aromatic agreeable odor, is almost tasteless, softens with the warmth 
of the hand, melts under 100° C. (212° F.), is almost completely volatilizable by heat, 
and is inflammable. It is insoluble in water, but is readily dissolved, with the aid of heat, 
by alcohol, ether, and the volatile and fixed oils. It consists chiefly of a peculiar fatty 
matter analogous to cholesterin, and denominated by Pelletier and Caventou ambrein. 
This may be obtained by treating ambergris with heated alcohol, filtering the solution, 
and allowing it tostand. Crystals of ambrein are deposited. It is incapable of form- 
ing soaps with the alkalies. When pure it has little or no odor. Ambergris is often 
adulterated ; but does not then exhibit its ordinary fusibility and volatility. It was long 
regarded as a cordial and antispasmodic, somewhat analogous to musk; and has been 
recommended in typhoid fevers, and various nervous diseases. It formerly entered into 
many officinal preparations, and is still retained in some European Pharmacopeias. The 
French Codex directs a tincture to be prepared by macerating, for ten days, 100 parts of 
powdered ambergris with 1000 parts of alcohol at sp. gr. 0°864, expressing and filtering. 
M. Stan. Martin assures us that the tincture will keep better, deposit nothing, and have 
a more agreeable odor, if the ambergris, instead of being merely powdered in a mortar, 
be subjected to porphyrization, especially with the addition of washed sand. Heat, he 
says, should never be used in its preparation. (Journ. de Pharm., 4e sér.,i. 448.) It is, 
however, feeble as a remedy, and is much more used in perfumery than in medicine. 
The dose is from five grains to a drachm. 


AMBROSIA TRIFIDA. Ragweed. (Gray’s Manual, p. 212.) This and another indi- 
genous species, A. artemisiefolia, both annual plants, and usually ranked among worth- 
less weeds, have found a place in the Materia Medica of the eclectics, by whom they are 
deemed astringent and somewhat exciting, and are given in low forms of fever, and 
other conditions of the system in which the vital actions are enfeebled. 


AMMONTATED IRON. Frrrum AMMONIATUM. Ammoniated Iron. Ammonio- 
chloride of Iron. This drug was formerly recognized both by the U.S. and London 
Pharmacopeias, which contained formulas for its preparation. The following was the 
U.S. process: ‘Take of Subcarbonate of Iron three ounces; Muriatic Acid ten fluid- 
ounces; Muriate of Ammonia two pounds and a half; Distilled Water four pints. Mix 
the Subcarbonate of Iron with the Muriatic Acid in a glass vessel, and djgest for two 
hours; then add the Muriate of Ammonia, previously dissolved in the Distilled Water, 
and, having filtered the liquor, evaporate to dryness. Rub the residuc to powder.” 
(U.S.) The process of the London College was essentially the same as the above, of which, 
in fact, it was the original. There is no reason to believe that the chloride of iron and 
chloride of ammonium are chemically combined in the preparation. According to Mr. 
Phillips, they are in the proportion of 15 parts of the iron to 85 of the ammonium salt. 

Ammoniated iron, thus prepared, is in crystalline grains, of a fine reddish-orange color, 
and a sharp, styptic, saline taste. It is entirely soluble in water and diluted alcohol, is 
deliquescent, and should be kept in well-stoppered bottles. By the alkalies and their car- 
bonates, and by lime-water it is decomposed, with the precipitation of about 7 per cent. of 
ferric oxide, and potassa in excess occasions the evolution of ammonia. Like the other 
chalybeates, it is incompatible with vegetable astringents. As procured by sublimation 
(flores martiales, ens martis), it is of a yellow color and feeble odor. It unites aperient 
with chalybeate properties, and is said to have been used with advantage in amenorrhea, 
epilepsy, scrofula, rickets, etc. ; but it is at best uncertain, and is now very seldom pre- 
scribed. The dose is from four to twelve grains. 
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AMYLAMINE, HYNROCHLORATE OF. (Chloride of amylium.) C;H,,N,HCl, 
crystallizes either in efflorescent scales or quadratic octohedrons, The physiological action 
of this salt has been investigated by M. Dujardin-Beaumetz. (Comptes-Rendus, ]xxvii. 
1247.) In small doses (1 to 5 centigrammes to a rabbit) it lowered the temperature and 
also the force and frequency of the pulse. In larger amounts it produced profound 
nervous disturbance, with tonic and clonic convulsions, ending often in death. In man 
he found it, in doses of from 7 to 15 grains, to diminish the pulse and temperature. 


ANACAHUITE WOOD. Under this name, in the year 1860, considerable quanti« 
ties of a peculiar wood were imported from Tampico, in Mexico, into Germany, where 
for a short time it attracted great attention as a supposed remedy in phthisis, but failed 
to sustain its first reputation. It is the product of Cordia Boissieri of Alphonse de Can- 
dolle. (See P. J. Tr., Dec. 1862, p. 272, where the plant is figured.) 


ANACARDIUM OCCIDENTALE. Linn. Cassuviwm pomiferum. Lam. Cashew- 
nut. A small and elegant tree, growing in the West Indies, and other parts of tropical 
America. A gum exudes from the bark, which bears some resemblance to gum arabic, 
but is only in part soluble in water, and consists of true gum and bassorin. It is the 
gomme d’acajou of the French writers. The fruit is a fleshy, pear-shaped receptacle, 
supporting at its summit a hard, shining, ash-colored, kidney-shaped nut, an inch or 
more in length, and three-quarters of aninch broad, consisting of two shells, with a black 
juice between them, and of a sweet oily kernel. The receptacle is red or yellow, and 
of an agreeable subacid flavor with some astringency. It is edible, and affords a juice 
which has been recommended in uterine complaints and dropsy. This juice is converted 
by fermentation into a vinous liquor, which yields aspirit by distillation, used in making 
‘punch, and said to be powerfully diuretic. The nuts are well known under the name 
of cashew-nuts. The black juice, contained between their outer and inner shell, is ex- 
tremely acrid and corrosive, producing, when applied to the skin, severe inflammation, 
followed by blisters or desquamation. It has been examined chemically by Staedeler, 
who found in it two peculiar principles, one having acid properties, which he calls ana- 
cardic acid, and the other a yellow, oleaginous liquid, named cardol. (See Journ. de 
Pharm., 8e sér., xiii. 459.) The juice is used in the West Indies for the cure of corns, 
warts, ringworms, and obstinate ulcers, and even of elephantiasis. It is said to be some- 
times applied to the face by females, in order to remove the cuticle, and produce a fresher 
and more youthful aspect. Ina case of external poisoning which came under our notice, 
in a lady who was exposed to the fumes of the nut while roasting, the face was so much 
swollen that for some time not a feature was discernible. A similar case, occurring ina 
boy who had cut open one of the nuts, eaten a small portion raw, and by handling it had 
spread the juice over different parts of the body, is recorded by Dr. Monkur in the N. J. 
Med. Reporter (April, 1855, p. 187). The tongue, face, neck, hands, forearms, scrotum, 
etc., were red and enormously swollen, and very painful. The tincture of iodine was 
found useful as a local application. The kernel has asweet, agreeable taste, and is eaten 
like chestnuts, either raw or roasted. It is also used as an ingredient of puddings, etc., 
and forms an excellent chocolate when ground with cocoa. By age it becomes rancid. 
The black juice of the nut, and a milky juice which flows from the tree after incision, 
are sometimes used for marking linen, which they stain almost indelibly. 


ANAGALLIS ARVENSIS. Scarlet Pimpernel. An annual plant, growing in 
Europe and this country, with small, delicate, procumbent stems, furnished with oppo- 
site branches, opposite ovate leaves, and small scarlet flowers, which are supported upon 
axillary, solitary peduncles, and appear inJune and July. It has little smell, but a bit- 
terish, somewhat acrid taste. The ancients esteemed it a counter-poison, and in modern 
times it has been used as a preventive of hydrophobia. It is not wholly inactive ; as 
Orfila found three drachms of an extract prepared from it sufficient to destroy a dog, 
with marks of inflammation of the bowels. It has been recommended as a local appli- 
cation to old and ill-conditioned ulcers, and has been given internally in visceral obstruc- 
tions, consumption, dropsy, epilepsy, mania, etc. Mr. J. A. Heintzelman obtained a 
small quantity of volatile oil from the dried herb, and found it of a strong peculiar odor, 
a pungent and somewhat acrid taste, and the sp. gr. 0-987. Four drops of it produced 
intense headache and nausea, lasting for 24 hours, with pains throughout the body. 
Another species, considered by Linnzus as a variety of A. arvensis, is A. coerulea, dis- 
tinguished by its blue flowers. The medical properties of the two are the same. 


ANCHUSA OFFICINALIS. Bugloss. This species of Anchusa is anative of Europe, 
and unknown in the United States. Itis a biennial plant, from one to three feet high, 
and was formerly much esteemed as a medicine. The root, leaves, and flowers were offi- 
cinal. These are inodorous and nearly tasteless. The root is mucilaginous and slightly 
sweetish, and the flowers very feebly bitter. The plant has no claim whatever to the 
credit, formerly attached to it, of possessing cordial and exhilarating properties. It was 
used by the ancients in hypochondriacal affections ; but, as it was given in wine, the 
elevation of spirits was probably due to the vehicle. In France, the Anchusa Italica, 
which is there known as buglosse, is substituted for A. officinalis. 


_ANDROMEDA ARBOREA. Sorrel-tree. A beautiful indigenous tree, growing in 
99 
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the valleys of the Alleghanies, from Pennsylvania to Florida. The leaves have a pleasant 
acid taste, and are used by hunters to allay thirst, and form in decoction a grateful re- 
frigerant drink in fevers. Dr. Barton, in his ‘ Collections,” states that a decoction of 
A. Mariana is employed in the Southern States, as a wash in a disagreeable ulceration 
of the feet to which the negroes are liable. The powder upon the leaves and buds of A. 
speciosa is said to bea powerful errhine. The oil of A. Leschenawltii, a native of India, 
was found by Mr. J. Broughton to be methyl salicylate, almost identical with oil of 
wintergreen. (P. J. Tr., Oct. 1871.) 


ANGELICA. Angelica atropurpurea, sometimes called masterwort, has a perennial 
purplish root, and a smooth herbaceous stem, the dark color of which has given rise to 
its specific name. The leaves are ternate, and supported by very large inflated petioles. 
The partitions of the leaf are nearly quinate, with ovate, acute, deeply serrate, somewhat 
lobed leaflets, of which the three terminal are confluent. The flowers are greenish- 
white. The purple angelica extends throughout the United States from Canada to Caro- 
lina, growing in meadows and marshy woods, and flowering in June and July. It is 
smaller than A. Archangelica, with a less succulent stem. The whole plant was formerly 
officinal. It has a strong odor, and a warm aromatic taste. The juice of the recent 
root is acrid, and is said to be poisonous; but the acrimony is dissipated by drying. The 
medical virtues of the plant are similar to those of the garden angelica of Europe, for 
which it has been proposed as a substitute. It is, however, little employed. An infu- 
sion is occasionally used in flatulent colic, and we are told that the stems are sometimes 
candied by the country people. 

Angelica Archangelica. Garden Angelica has a long, thick, fleshy, biennial root, fur- 
nished with many fibres, and sending up annually a hollow, jointed, round, channeled, 
smooth, purplish stem, which rises five feet or more in height, and divides into numerous 
branches. The leaves, which stand upon round fistulous footstalks, are very large, 
doubly pinnate, with ovate-lanceolate, pointed, acutely serrate leaflets, the terminal 
being three-lobed. The flowers are small, greenish-white, and disposed in very large, 
many-rayed terminal umbels, composed of numerous dense, hemispherical umbellets. 
This plant is a native of the north of Europe, and is found in the high mountainous 
regions in the southern section of that continent, as in Switzerland and among the 
Pyrenees. It is cultivated in various parts of Europe, and may be occasionally met 
with in the gardens of this country. It flowers during the summer. The whole plant 
has a fragrant odor and aromatic properties ; but the root and fruit only were officinal. 
1. The root should be dug up in the autumn of the first year, as it is then least liable 
to become mouldy and worm-eaten. It is spindle-shaped, an inch or more thick at top, 
and beset with long descending radicles. The fresh root has a yellowish-gray epider- 
mis, a fleshy yellow parenchyma, and when wounded yields a honey-colored juice, 
having all the aromatic properties of the plant. The dried root is grayish-brown and 
much wrinkled externally, whitish and spongy within, and breaks with a starchy frac- 
ture, exhibiting shining resinous points. It is very apt to be attacked by worms, and is 
said to keep best, in the state of powder, in full and well-closed vessels. The smell is 
strong and fragrant, and the taste at first sweetish, afterwards warm, aromatic, bitterish, 
and somewhat musky. These properties are extracted by alcohol, and less perfectly by 
water. The constituents of the root, according to the younger Buchner, are volatile 
oil, a volatile acid which he calls angelicic acid, a wax-like substance, a crystallizable 
sub-resin, a brittle amorphous resin, a bitter principle, tannic acid, malic acid, sugar, 
starch, albumen, pectic acid, fibrin, and various salts. Five hundred parts yield nearly 
four parts of volatile oil. The angelicic acid of Buchner is now known as angelic acid, 
C,H,O0,, a monatomic acid of the acrylic acid series. Valerianic acid, C,H,)0,, has also 
been recognized as occurring in the root. 2. The seeds, as the fruit is commonly called, 
are two or three lines long, oval, obtuse or somewhat notched at the ends, flat, with a 
longitudinal furrow on one side, convex with three angular ridges on the other. They 
are ash-colored, and have the smell and taste of the root. They are said to keep well. 

Garden angelica is an elegant aromatic tonic. The Laplanders, in whose country it 
flourishes, esteem it highly as a condiment and medicine In Europe, the stems are 
frequently made into a preserve, and used in desserts in order to excite thestomach. The 
dose of the root or seeds is from thirty grains to a drachm. 


ANGRACUM FRAGRANS. This is an orchidaceous plant, indigenous in the Isle 
eof Bourbon and Mauritius, where the leaves have been long used, under the name of 
faham, for the same purposes as Chinese tea. According to Dr. H. Paschkis, the drug 
‘as it appears in the French market consists of well-preserved entire leaves and leafy 
stalks. The leaves are yellow to yellowish brown, softening like leather in water, and 
very tough. When freshly obtained they have an agreeable coumarin-like odor. They 
reach a length of about 7 cm. (3 inches) and a breadth of more than1lecm. In form 
they are linear, rounded at the apex, and split up by a shallow indentation into two 
unequal roundish points; at the base they alternate only slightly, and surround the pe- 
tiole like a sheath. The parallel veins are somewhat more prominent on the under side 
than on the upper. (P. J. Tr., 1881, p. 918.) They have a somewhat pungent aromatic 
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taste, and a strong and highly agreeable odor, scenting the whole apartment with a de- 
licious perfume. Given in infusion, they appear to have an effect on the system somewhat 
similar to that of Chinese tea, and have been introduced into Paris as a rival of that 
popular beverage. The drink is made by putting the leaves and stalks, in the proportion 
of 15 grains to a teacupful, into cold water, boiling for about ten minutes, and then 
pouring into a closed vessel, and sweetening it when used. (A. J. P., 1866, p. 441.) 


ANILIN. Aniline. Anilia. C,H,.NH,. This is an organic base obtained from coal 
taror more immediately from nitrobenzol. It was first discovered by Unverdorben, in 
1826, among the products of the dry distillation of indigo, and was named by him erystal- 
line. Fritzsche, who obtained it afterwards from indigo by another process, seems to 
have been the first to give it the name of anilin, from the Portuguese word anil (indigo). 
In 1837, Runge obtained three volatile principles from coal tar, which he named kyonol, 
leucol, and pyrrhol. Of these, kyanol was afterwards found by Hoffmann to be iden- 
tical with anilin, and leucol has been ascertained to be the same as quinolin (chinolin). 
Nitrobenzol is now the source whence most of the anilin of commerce is derived. 
Nitrobenzol, acetic acid, and iron turnings in equal weights are introduced into a cast- 
iron vessel, care being taken that the heat produced does not rise too high, when the 
following reaction takes place: C,H,.NO,+ H,—C,H,.NH,-+ (H,O),. The semi-solid 
mass which soon forms consists principally of ferrous acetate and acetate of anilin. 
This is distilled in a large cast-iron cylinder, and the distillate redistilled, the portion 
coming over between 175°C. (847° F.) and 190° C. (874° F.) being collected, and con- 
sidered sufficiently pure for manufacturing purposes. 

Properties. Pure anilin is a thin colorless fluid, of an oily appearance; but as found 
incommerce it is generally more or less colored, and sometimes of a deep reddish brown. 
It has a peculiar not disagreeable odor, and a pungent, aromatic, burning taste, and the 
sp. gr. 1:020 (Hoffmann), 1-028 (Fritzsche). It is not solidified at —20° C. (—4° F.), 
boils at 182° C. (360° F.), and its vapors are condensed unchanged. It is slightly soluble 
in water, but dissolves in all proportions in ether, alcohol, wood-spirit, aceton, bisulphide 
of carbon, and oils, fixed and volatile. Though possessed of strong basic powers, it does 
not restore the color of reddened litmus, nor does it redden turmeric. It changes, how- 
ever, the violet color of dahlias to green. With the acids it forms soluble and readily 
crystallizable salts. It is inflammable, and absorbs oxygen from the air, becoming at 
first yellowish, afterwards reddish, and ultimately brown. A characteristic property 
is that it produces instantly a deep-blue or purple color when brought into contact with 
chlorinated lime or other hypochlorite. Dr. Letheby has described a very delicate test 
for this base. Ifa drop of a very weak solution of the sulphate be placed on a piece of 
clean platinum foil, and touched with the negative pole of a galvanic battery, the solu- 
tion acquires a bluish, then a violet, and ultimately a pink color. (P. J. Tr., Sept. 1862, 
p. 128.) It is a derived ammonia, having the group C,H, in place of a hydrogen atom 
of the NH, molecule. It is hence often called phenyl-amine. The chief value of anilin 
at present is for the coloring matters derived from it. Beautiful reds, purples, yellows, 
and blues, and various other tints, are obtained from it, some of them truly magnificent. 
Some of these colors are advantageously used in the preparation of inks. For the mode 
of making these see A. J. P., 1868, pp. 3382 and 335. 

Anilin black or nigrosin was discovered by Wolff in 1863. As it occurs in commerce 
at present (1882) it isa salt having the composition C,,H,,.N,HCI; if prepared from 
pure anilin it is of a deep-blue color ; if toluidin is present, it approaches a black in direct 
proportion to the amount of toluidin in it; it is very soluble in water, and 10 grains dis- 
solved in 1 fluidounce of water makes a good nigrosin ink, which, however, should not be 
exposed to too strong a light, as all anilin inks fade in time. Béttger uses anilin red 
in detecting cotton in any fabric with which it is mixed. He dips a portion of the texture 
in an alcoholic solution of this coloring matter, then washes it with water till the wash- 
ings are colorless, and puts it into a watery solution of ammonia. If cotton be present, 
its threads will be deprived of color, while the linen will continue of a bright rose color. 
(See A. J. P., Jan. 1866, p. 86.) Under the name of anilin oil a liquid is to be found 
in commerce which consists of a mixture of anilin, toluidin, xylidin, cumidin, and 
varying quantities of by-products found in the “ tailings;”’ the boiling point ranges be- 
tween 180°C. (356° F.) to 210°C. (410° F.), and the sp. gr. is also variable ; it is used as a 
solvent for rubber, copal, ete. 

Medical Properties and Uses. Anilin is said by Wohler and Frerichs to have na 
poisonous action on dogs. This is, however, contradicted by the experiments of Dr. 
Letheby, who found that from 20 to 60 drops given to dogs and cats caused a rapid loss 
of respiratory powers, passing into coma, and ending in death. (Guy’s Hosp. Reports, 
1864, p. 198.) Some experiments have been made which show that it has a dele- 
terious influence on leeches and frogs, and young rabbits were killed by it. A case 
is on record in which a workman having been exposed strongly to the vapors of ani- 
lin, in consequence of a vessel containing it having broken and spilled the contents 
over his person, was seized with symptoms of great prostration, from which, however, 
he recovered under stimulating treatment. (Med. Times and Gaz., June 7, 1862.) Sev- 
eral other instances have since occurred, in which persons inhaling the vapor of anilin 


1572 Animé.—Annatto. PART It 


in the process of manufacture have been sériously affected; the prominent symptoms 
being violent attacks of neuralgia, heaviness in the head, giddiness, and apparent pros- 
tration, sometimes confining the workmen to bed for days; but in all instances re- 
covery took place, leaving, so far as appears, no serious evil behind; showing that 
the action of the poison is directed mainly, if not exclusively, to the nervous system. 
(B. and F. Med.-Chir. Review, April, 1866, p. 539.) It would seem, however, from the 
experiments of Dr, Letheby, that the salts of anilin are destitute of the poisonous prop- 
erties of the pure alkaloid; though a change of color is sometimes produced by them ; 
a patient who had taken a considerable quantity of the sulphate having his skin, nails, 
and gums stained yellow. The color, however, disappeared in a few days. (Jour. 
de Pharm., 4e sér., iii. 897.) Some of the anilin colors, or those derived from sub- 
stances belonging to the same series, used in dyeing, are said to have a violently irri- 
tant effect upon the skin to which the fabric dyed with them may be brought into con- 
tact; and, in some instances, constitutional effects seem to have been induced. These 
are, however, probably due to the anilin being contaminated with arsenic, which is used 
in its manufacture. (A. J. P., 1875, p. 210; Med. Times and Gaz., Jan. 1870, p. 46.) 
For further observations on this point, see article on coralline. Dr. Turnbull, of Liver- 
pool, has employed the sulphate remedially, and speaks favorably of its effects in 
chorea. A remarkable effect which he found it to produce was a transient blueness of 
the skin and lips, which he ascribed to the oxidation of anilin in the blood. (P. J. Tr., 
Nov. 1861, p. 284.) In some instances headache and general symptoms of general de- 
pression were experienced, which, however, disappeared without leaving any unpleasant 
effect. The sulphate is made by simply saturating the alkaloid with the acid. Prof. 
Procter gives the following formula. Take 500 grains of pure anilin, 250 grains of sul- 
phuric acid, and 4 fluidounces of distilled water. Mix the acid and water, add the ani- 
lin, and agitate till a thick mass is formed, and the odor of anilin is lost. Wash this 
with strong alcohol till the acid and coloring matter are removed, press the salt in bibu- 
lous paper, and dry it in the dark. (A. J. P., July, 1862, p. 298.) The salt is liable to 
be decomposed, and to change color when exposed to air and light. Water at 156° C. 
(60° F.) dissolves about 6 per cent. It is only sparingly soluble in cold, but freely in 
hot absolute alcohol. It is more soluble in diluted alcohol, and insoluble in ether. The 
limits of the dose have not been satisfactorily determined. It has been given in the 
dose of three-fourths of a grain gradually increased to four or even seven grains, with- 
out any derangement of the functions, except the change of color above referred to; but 
how far-the latter dose may be exceeded with impunity has not been ascertained. (Ann. 
de Thérap., 1864, p. 101.) From trials which have been made of the remedy by Drs. 
Fraser and Davis, it has been inferred that the sulphate is much less powerful than the 
free alkaloid; and it is even stated that, while anilin itself is a powerful poison, the sul- 
phate has little effect on the system. (P. J. Tr., Sept. 1863, p. 183.) Since the state- 
ments here made, the sulphate of anilin has been used in chorea and epilepsy with varying 
success. After failure in several cases of chorea, Dr. Fraser treated the disease success- 
fully in two cases of a rather unpromising character, giving 5 grains of the sulphate 
three times a day. About half an hour after the medicine was taken, the mucous mem- 
brane of the mouth, and the nails, became of a mauve color, which increased for about 
two hours, and then disappeared. The patients complained more or less of headache 
and giddiness in the course of the treatment. In one case 200 grains of the medicine 
were taken in about three weeks. (Med. Times and Gaz., Aug. 1865, p. 142.) Dr, Fili- 
berti, of Lyons, gives the sulphate with encouraging results in chorea and epilepsy. Be- 
ginning with a grain and one-half daily in two doses, he increases by the same amount 
daily till 15 grains is reached, when he diminishes it in the same proportion till reduced 
to from 8 to 7 grains daily, which is continued. (Ann. de Thérap., 1865, p. 124.*) 


ANIME. Gum Animé. The substance known at present by the name of animé isa 
resin supposed to be derived from the Hymenwa Courbaril, a tree of South America; 
though this origin is denied by Hayne. According to Dr. W. Hamilton, the resin 
exudes from wounds in the bark, and is found also underneath the surface of the ground, 
between the principal roots. (P. J. Tr., vi. 522.) It is in small, irregular pieces, of a 
pale lemon yellow color, sometimes inclining to reddish, more or less transparent, cov- 
ered with a whitish powder, brittle, and pulverizable, with a shining fracture, a weak 
but agreeable odor, and a mild, resinous taste. It softens in the mouth, adheres to the 
fingers when in powder, and readily melts with heat, diffusing its agreeable odor in an 
increased degree. It consists of, two resins, one soluble, the other insoluble in cold alco- 
hol, and of a small proportion of volatile oil. There is a variety of a darker color, less 
transparent, and with small cavities in the interior; in other respects resembling the 
preceding. Another variety is the East Indian, supposed to be derived from Vateria 
Indica ; but this never reaches American commerce. Animé formerly entered into the 
composition of various ointments and plasters; but is now used only as incense, or in 
the preparation of varnishes. The Brazilians employ it internally in diseases of the lungs. 


ANNATTO. Orleana. The coloring substance called annatto, arnatta, or roucou, is 


“¥or an article upon the methods of detecting anilin in the body, see Journ. de Pharm., 4e sér., xix. 341, 417. 
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the reddish pulp surrounding the seeds in the fruit of Bizva Orellana, a middling-sized 
tree, growing in Guiana, and other parts of South America. For a paper on the culti- 
vation of this tree and the mode of preparing the annatto, by Mr. Th. Peckolt, see A. 
J. P., July, 1859, p. 360. The pulp is separated by bruising the fruit, mixing it with 
water, then straining through a sieve, and allowing the liquid to stand till the undis- 
solved portion subsides. The water is then poured off, and the mass which remains, hav- 
ing been sufficiently dried, is formed into flat cakes or cylindrical rolls, and sent into the 
market. Another mode is to bruise the seeds, mix them with water, and allow the mix- 
ture to ferment. Thecoloring matter is deposited during the fermentation, after which 
it is removed and dried. In commerce there are two kinds of annatto, the Spanish or 
Brazilian, and French; the former coming in baskets from Brazil, the latter in casks 
from French Guiana. The French, which is also called flay annatto, has a disagreeable 
smell, probably from having been prepared by the fermenting process ; but is superior, 
as a dye-stuff, to the Spanish, which is without any disagreeable odor. Annatto is of a 
brownish red color, usually rather soft, but hard and brittle when dry, of a dull fracture, 
of a sweetish peculiar odor, and a rough, saline, bitterish taste. It is inflammable, but 
does not melt with heat. It softens in water, to which it imparts a yellow color, but 
does not dissolve. Alcohol, ether, the oils, and alkaline solutions dissolve the greater 

art of it. It contains a peculiar crystallizable coloring principle, to which M. Preisser, 
its discoverer, gave the name of bixin. (See Journ. de Pharm., 8e sér., v. 258.) For the 
mode of obtaining and the properties of this principle, see Journ. de Pharm., Janv. 1875, 
p- 78; also t. xxvill. p. 517, and Ber. Deutsch. Chem. Ges., 1878, p. 864; A. J. P., Aug. 
1878. The chief uses to which annatto is applied are for dyeing silk and cotton orange- 
yellow, and for coloring cheese and butter. The color, however, which it imparts to 
cloth is fugitive. It has been given internally as a medicine; but is not now used, and 
probably exercises little influence upon the system. In pharmacy it is used to color 
plasters, and has occasionally been substituted for saffron. It is frequently adulterated 
with red ochre, powdered bricks, colcothar, farinaceous substances, chalk, sulphate of cal- 
cium, turmeric, etc. The mineral substances, if present, will be left behind when the 
annatto is burned. (See, in reference to its adulteration, P. J. Tr., xv. 199, 299, and 323.) 


ANTENNARIA MARGARITACEA. This is one of our indigenous plants which 
are known commonly by the name of life-everlasting. (See Gray’s Manual of Botany.) 
The flowers are of a pearly whiteness, and slightly fragrant. The leaves are the part 
used, having the credit, with the “ eclectics,” of being somewhat astringent and expec- 
torant. (See Gnaphalium margaritaceum.) 


ANTHRAKOKALI. This preparation, introduced by Dr. Polya, is of two kinds, 
the simple and the sulphuretted. The simple anthrakokali is formed by adding 160 parts 
of porphyrized mineral coal to 192 parts of a concentrated and boiling solution of caustic 
potassa, contained in an iron vessel, the whole being well stirred together. When the 
mixture is completed, the vessel is taken from the fire, and the stirring continued until 
the whole is converted into a homogeneous black powder. The sulphuretted anthrako- 
kali is prepared in a similar manner, 16 parts of sulphur being mixed with the mineral 
coal before it is added to the caustic potassasolution. Dr. Polya recommends these prep- 
arations, both internally and externally, in scrofula, chronic rheumatism, rheumatic 
tumors of the joints, and certain herpetic affections. The dose is a grain and a half 
three or four times a day, mixed with two or three times its weight of powdered liquorice 
root. For external use, sixteen grains may be rubbed with an ounce of lard to form an 
ointment, to be used by friction night and morning. 


ANTHRISCUS CEREFOLIUM. DeCand. Cherophyllum sativum. Lam. Scan- 
dix Cerefolium. Linn. Chervil. An annual European plant, cultivated in gardens as 
a pot-herb. It has a strong agreeable odor, especially when rubbed, and a pungent, 
slightly bitterish taste. These properties it owes to a volatile oil. It is said to be deob- 
struent, diuretic, and emmenagogue, and has been recommended by different authors in 
consumption, scrofula, dropsy, cutaneous and scorbutic affections, and as an external 
application to swollen breasts, bruises, and other local complaints or injuries. It is, how- 
ever, very feeble, and is used chiefly as an addition to broths. 


ANTIHYDROPIN. Pulvis Taracane. The powdered Russian cockroach (Blatta 
Lapponica), asserted, in the dose of 10 to 15 grains, to be actively diuretic and useful 
in dropsy. Bogomolow (Ph. Centralb., July, 1879) found in them a crystalline prin- 
ciple, antihydropia, or taracanin. 

ANTIMONIATED HYDROGEN. H,Sb. This is a gaseous substance, and, being 
taken by inhalation, is prepared at the moment of administration. For process, see Bou- 
chardat’s Annuaire (1860, p. 148). A method of preparing pure antimoniated hydrogen 
will be found described in the Med. Times and Gaz. (Oct. 1865, p. 402). 

ANTIRRHINUM LINARIA. Linn. Linaria Vulgaris. (Lindley.) Common Toad- 
flax. Butter and Eggs. Ramsted. This is a perennial herbaceous plant, from one to two 
feet high, with numerous narrow linear leaves, and a terminal crowded spike of large 
yellow flowers. It isa native of Europe, but has been introduced into this country, and 
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now grows in great abundance along the roadsides, through the Middle States. It is 
readily distinguishable by the shape of its leaf, and its conspicuous yellow flowers, which 
appear in succession from June to October. The herb is the part used. It should be 
collected when in flower, dried quickly, and kept excluded from the air. When fresh it 
has a peculiar, heavy, rather disagreeable odor, which is ina great measure dissipated by 
drying. The taste is herbaceous, weakly saline, bitter, and slightly acrid. This plant 
is said to be diuretic and cathartic, and has been used in dropsy, jaundice, and cutaneous 
eruptions. It is most conveniently employed in infusion. The fresh plant is some- 
times applied, in the shape of poultice or fomentation, to hemorrhoidal tumors; and an 
ointment made from the flowers has been employed for the same purpose, and also locally 
in diseases of the skin. The flowers are used in Germany for dyeing yellow. 


APIUM PETROSELINUM. Petroselinum. U.S. 1870. (Persil, Fr.; Petersilie, 
G.; Prezzemolo, It.) Petroselinum sativum. Hoffman, Umb. i. t. 1, f. 2.—Parsley is 
an umbelliferous plant having a biennial root, with an annual, round, furrowed, jointed, 
erect, branching stem, about two feet in height. The radical leaves are compound, 
pinnated in ternaries, with the leaflets smooth, divided into three lobes, and notched at 
the margin. In the cauline leaves, the segments of the leaflets are linear and entire. 
The flowers are small, pale yellow, and disposed in terminal compound umbels, with 
a one or two-leaved general involucre, and partial ones composed of six or eight 
leaflets. The petals are five, roundish, and inflexed at their apex. The seeds (half 
fruits) are small, ovate, flat on one side, convex on the other, dark green, and marked 
with five longitudinal ridges. They havea strong terebinthinate odor, and a warm aro- 
matic taste. 

The plant is a native of Sardinia, and other parts of Southern Europe, and is culti- 
vated everywhere in gardens. AJ] parts of it contain a volatile oil, to which it owes 
its odorand mainly its taste, as well as its use in seasoning. This oil consists of a hydro- 
carbon, C,)H,,, and a camphor, C,,H,,0,, crystallizing in white silky needles, which fuse 
at 30° C. (86° F.), and boil at about 300° C. (572° F.), subliming with partial decom- 
position. Braconnot obtained from the herb a peculiar substance, resembling pectic 
acid in appearance, which he named apiin. It differs from pectin in being more soluble 
in alcohol than in cold water, in not being precipitated by alcohol from its watery solu- 
tion, and in being separated by acids from its alkaline solutions unaltered, whereas pectin 
is under these circumstances converted into pectic acid. (Journ. de Pharm., 8e sér., xix. 
448.) Itis procured by boiling the herb in water, straining the liquor, and allowing 
it to cool. The apiin then forms a gelatinous mass, which requires only to be washed 
with cold water. Its formula is C,,H,,0,3. (Philos. Mag., xxiv. 155.) Though the root 
is the part directed by the Pharmacopeeia, the fruit is at least equally efficient. Examined 
by MM. Joret and Homolle, the seeds were found to contain a volatile oil, a crystalliz- 
able fatty matter, pectin, which they believe to be the apiin of Braconnot, chlorophyll, 
tannin, a coloring matter, extractive, lignin, various salts, and, in addition to these, a 
peculiar substance to which they gave the name of apiol. This is a yellowish oily liquid, 
not volatile, heavier than water, of a peculiar and tenacious odor distinct from that of 
the plant, and an acrid pungent taste. It is inflammable, insoluble in water hot or cold, 
very soluble in alcohol, and dissolved in all proportions by ether and chloroform. It is 
analogous to the fixed oils, but is not chemically modified by the alkalies. It contains 
no nitrogen. To obtain it MM. Joret and Homolle exhausted the seeds with alcohol, 
treated the tincture with purified animal charcoal, distilled off three-fourths of the al- 
cohol, treated the residue with ether or chloroform, evaporated the solution thus formed, 
mixed the residuary liquid with an eighth of its weight of litharge, allowed the mixture 
to rest twenty-four hours, and then filtered through a light layer of charcoal. 

According to Dr. L. Wolff (A. J. P., 1877, p. 2), commercial apiol is merely the oleo- 
resin: he proposes a very simple process for true apiol. Powdered parsley seed is ex- 
hausted with benzin, and the liquid is spontaneously evaporated ; the residue is a mix- 
ture of fixed oil, wax, and apiol; the apiol alone being soluble in alcohol can easily be 
separated by repeated washings with strong alcohol; the washings evaporated over a 
water-bath at a gentle heat leave as a residue “‘ true apiol.”’ 

Mr. H. C. Whitney (NV. &., January, 1880) proposes to change the name of commercial 
apiol, and call it oil of parsley seed. He believes that the volatile oil of parsley seed is 
the active and emmenagogue principle, and obtains it by distilling the freshly-powdered 
seed with salt water. The yield was 4:27 per cent. of an oil which corresponded closely 
with Joret and Homolle’s apiol. Gerichten (Berichte d. Deutsch. Chem. Ges., 16, 17) 
obtained besides the peculiar terpene, parsley camphor, which he thinks’is alone entitled 
to the name of apiol. He gives its melting point at 80° C. (86° F.), boiling point 300° C. 
(572° F.), and sp. gr. 1-015. 

The root is spindle-shaped, about as thick as the finger, externally white, and marked 
with close annular wrinkles, internally fleshy and white, with a yellowish central por- 
tion. It has a pleasant smell, and a sweetish, slightly aromatic taste, but loses these 
properties by long boiling, and by time. Parsley root in the recent state is said to be 
aperient and diuretic, and is occasionally used in nephritic and dropsical affections. The 
juice of the fresh herb has been employed as a substitute for quinine in intermittents ; 
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and the seeds, as well as their supposed active principle, have been given with great 
asserted success in the same complaint. According to MM. Joret and Homolle, apiol 
produces, in the dose of about 15 grains (1 Gm.), a slight cerebral excitation without 
unpleasant effects of any kind, and, in double or quadruple the quantity, a species of 
intoxication, with giddiness, morbid sights and sounds, and frontal headache. They 
found it to cure intermittents ; but subsequent observations have shown that it has very 
little antiperiodic power. MM. Joret and Baillot commend it in amenorrhea and 
dysmenorrhea, in the dose of about four grains morning and evening; in the former 
affection in anticipation of the menstrual period, in the latter during its continuance. 
Experience has confirmed its value as an emmenagogue, but it is best used in a single 
dose of fifteen grains, given in capsules, at the time of the molimen. 


AQUILEGIA VULGARIS. Columbine. <A perennial herbaceous plant, indigenous 
in Europe, but cultivated in our gardens as an ornamental flower. All parts of it have 
been medicinally employed. The root, leaves, and flowers have a disagreeable odor, 
and a bitterish, acrid taste. The seeds are small, black, shining, inodorous, and of an 
oleaginous sweetish taste, followed by a sense of acrimony. Columbine has been con- 
sidered diuretic, diaphoretic, and antiscorbutic, and has been employed in jaundice, in 
smallpox to promote the eruption, in scurvy, and externally as a vulnerary. It is not 
used at present, and probably, like other Ranunculacee, possesses dangerous properties. 


ARALIA (Racine d’aralia nude, Fr.; Nackte Aralienwurzel, G.). Aralia Nudicaulis, 
False Sarsaparilla, Wild Sarsaparilla, Shotbush, or Small Spikenard, is an indigenous 
perennial, belonging to the natural order Araliacez, with one leaf and one flower-stem, 
springing together from the root, or from a very short smooth stalk, and seldom rising 
two feet in height. The leaf, which stands upon a long footstalk, is twice ternate, or 
once and quinate, with oblong-oval, acuminate leaflets, rounded at the base, serrate on 
the margin, and smooth on both surfaces. The scape or flower-stem is naked, shorter 
than the leaf, and terminated by three small umbels, each consisting of from twelve to 
thirty small yellowish or greenish flowers. The fruit consists of small round berries, 
about as large as those of the common elder. The plant grows throughout the United 
States, from Canada to the Carolinas, inhabiting shady and rocky woods, and delighting 
in arich soil. It flowers in Mayand June. The root is horizontal, creeping, sometimes 
several feet in length, about as thick as the little finger, more or less twisted, of a yellow- 
ish-brown color externally, of a fragrant odor, and a warm, aromatic, sweetish taste. It 
has not been analyzed. Aralia racemosa (American Spikenard) is distinguished by its 
herbaceous widely branched stem, which is furnished with leaves, whose leaflets are 
heart-ovate, pointed, doubly serrate, slightly downy, and also by its blackish or dark- 
purple fruit being in very numerous umbels, and so clustered as to make a large com: 
pound panicle. Its rhizome is short, two or more inches thick, furnished with closely 
placed, large, nodose stem-scars, and numerous roots one to two feet long, which are 
much branched below. In odor and taste it resembles A. nudicaulis, but is more spicy. 
Aralia hispida (Bristly Sarsaparilla, Dwarf Elder) closely resembles A. nudicaulis, but 
is distinguished by its larger stem, which is also bristly and leafy. Its root has been 
used as a diuretic in dropsy. (Am. J. Med. Sct., xix. 117.) 

Aralia racemosa and A. nudicaulis have been used especially in domestic practice as a 
gently stimulant diaphoretic and alterative, chiefly in rheumatic, syphilitic, and cutan- 
eous affections, in the same manner and dose as genuine sarsaparilla. A strong decoc- 
tion has proved useful as a stimulant to old ulcers. 


ARALIA SPINOSA. This is an indigenous arborescent shrub, variously called 
angelica-tree, Hercules’ club, toothache-tree, and prickly ash. The last name, however, 
should be dropped; as it belongs properly to Xanthorylum fraxineum, and if retained 
might lead to confusion. The stem is erect, simple, from eight to twelve feet high, armed 
with numerous prickles, and furnished near the top with very large bipinnate or trip= 
innate leaves, which are also prickly, and are composed of oval, pointed, slightly serrate 
leaflets. It terminatesin an ample panicle, very much branched, and bearing numerous 
small hemispherical umbels, in each of which are about thirty white flowers. This spe- 
cies of Aralia is found most abundantly and of the largest growth in the Southern 
States, where it is said sometimes to attain a height of from thirty to sixty feet. It grows 
also in the Western States, and as far north as New York. It is sometimes cultivated 
in the gardens of the North as a curious or ornamental plant. It flourishes in low, 
fertile woods, and flowers in August and September. The bark, root, and berries are 
medicinal. 

The bark (Ecorce d’aralia épineuse, Fr.; Dornige Aralienrinde, G.), as in the shops, 
is usually in small quills or half quills, from two or three lines to half an inch in 
diameter, thin, fibrous, grayish externally, and armed with prickles or the remains of 
them, yellowish within, of an odor somewhat aromatic, and a bitterish taste, which 
becomes slightly acrid on chewing, and leaves a lasting sense of pungency upon the 
tongue. It yields its virtues to boiling water. C. W. Elkins found in the bark, starch, 
glucose, gum, pectin, two acrid resins, volatile oil in small quantity, and what he be: 
lieved to be an uncrystallizable alkaloid. (A. J. P., Aug. 1880.) 
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Medical Properties and Uses. The virtues of Aralia spinosa are those of a stimulant 
diaphoretic. According to Elliot, an infusion of the recent bark of the root is emetic 
and cathartic. The remedy is used in chronic rheumatism and cutaneous eruptions ; 
and in some parts of the South has been employed in syphilis. Pursh states that a 
vinous or spirituous infusion of the berries is remarkable for relieving rheumatic pains ; 
and a similar tincture is said to be employed in Virginia with advantage in violent 
colic. The pungency of this tincture has also been found useful in relieving toothache. 
The bark is most conveniently administered in decoction. 


ARECA NUT. Betel Nut. This is the product of Areca Catechu, an East India tree 
belonging to the family of palms. The fruit, which is about the size and shape of a 
small egg, and of an orange-yellow color, contains the nut embedded ina fibrous, fleshy 
envelope, and invested with a brittle shell which adheres to the exterior flesh. The ker- 
nel, which is the betel nut of commerce, is of a roundish conical shape, rather larger 
than a chestnut, externally of a deep-brown, diversified with a fawn color, so as to 
present a reticular appearance, internally brownish red with whitish veins, very hard, 
of a feeble odor when broken, and of an astringent, somewhat acrid taste. It abounds 
in tannin, and contains also gallic acid, a fixed oil, gum, a little volatile oil, lignin, and 
various saline substances. Fluckiger found that the tannic acid yielded a green color 
turning to brown with ferric salts (Pharmacographia, p. 671). It yields its astringency to 
water ; and in some parts of Hindostan an extract is prepared from it having the appear- 
ance and properties of catechu. Immense quantities of the nut are consumed in the 
East, mixed with the leaves of the Piper Betel, and with lime, forming the masticatory 
so well known by the name of Betel. The red color which this mixture imparts to the 
saliva and the excrements is owing tothe areca nut, which is also powerfully astringent, 
and, by its internal use, tends to counteract the relaxation of bowels to which the heat of 
the climate so strongly predisposes. (See NV. R., 1876, p. 71.) The nut is used in this 
country almost exclusively in the preparation of tooth powder, for which purpose it is 
first reduced by heat to the state of charcoal. The superiority of this form of charcoal 
over that from other sources is probably owing to'1ts hardness. The nut has been used 
successfully by Dr. Edwin Morris in the treatment of the tapeworm, in doses of from 
four to six drachms. (Am. J. Med. Sci., April, 1862, p. 496.) In India the fresh grated 
nut is used for the same purpose, a teaspoonful being given after twelve hours’ fasting. 
(P. J. Tr., Feb. 1874.) | 


ARGEMONE MEXICANA. Prickly Poppy. An annual plant, belonging to the 
Papaveracex, growing in our Southern and Western States, Mexico, the West Indies, 
Brazil, and in many parts of Africa and Southern Asia. According to Dr. EK. Bonavia, 
it grows abundantly about Lucknow, in Hindostan. (P. J. Tr., Nov. 1866, p. 297.) It 
has an erect, somewhat glaucous, bristly stem, with alternate sessile leaves, sinuated and 
prickly at the angles, and usually marked with white spots. The flowers are solitary, 
yellow or white, with two or three prickly deciduous sepals, four or six large petals, 
about twenty stamens, and four to six reflected stigmas. The whole plant abounds ina 
milky, viscid juice, which becomes yellow on exposure to the air. M. Charbonnier ob- 
tained from the plant a minute quantity of an alkaloid, which he believes to be morphia. 
(Journ. de Pharm., Mai, 1868, p.352.) From the statements of different authors, it may 
be inferred that the plant is emetic and purgative, and possesses also narcotic properties. 
The juice, which is acrid, has been used internally in obstinate cutaneous eruptions, and 
as a local application to warts and chancres, and in diseases of the eyes. The flowers 
are stated by De Candolle to have been employed as asoporific. But theseeds are most 
esteemed. They are small, round, black, and roughish. In the dose of two drachms, 
infused in a pint of water, they are said to act asan emetic. In smaller doses they are 
purgative. An oil may be obtained from them by expression, which has the cathartic 
property of the seeds, and, according to M. Lepine, might be advantageously used in the 
arts. (Journ. de Pharm., Juillet, 1861, p. 16.) It may be separated by means of carbon 
disulphide, and it is described by M. Charbonnier as of a light-yellow color, limpid, 
transparent, retaining its fluidity at 5° C. (41° F.), of a somewhat nauseous odor, and of 
a slightly acrid taste, which, however, is not very disagreeable. It is a drying oil, and is 
entirely soluble in 5 or 6 measures of alcohol at 32-2° C. (90° F.).. It is thought applicable 
to various purposes in the arts, especially to painting; and the cultivation of the plant 
with a view to its production is suggested as a promising enterprise. M. Charbonnier 
found it gently cathartic in the dose of 15 to 25 drops, and emeto-cathartic in larger 
doses. (Journ. de Pharm., Mai, 1868, p. 848.) According to Dr. W. Hamilton, the seeds 
unite an anodyne and soporific with the cathartic property ; and, fn the hands of Dr. 
Affleck, of Jamaica, have proved useful in flatulent colic, given in emulsion, in the dose 
of about eight grains, repeated every half hour till three doses were taken. The pain 
was relieved, and the bowels opened. (P. J. Tr., xiii. 642.) Dr. Bonavia also found it 
useful in colic with constipation, and, following a practice common in Upper India, ap- 
plied it very successfully, as a local remedy, in a troublesome cutaneous affection about 
the waist, called the dhad, which is apt to occur in those regions. 


ARSENATE OF AMMONIUM. Ammonii Arsenias (NH,),,H,AsO,). This salt is 
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obtuined in crystals by saturating a concentrated solution of arsenic acid with ammonia 
or carbonate of ammonium, and allowing it to evaporate spontaneously. The crystals, 
which belong to the trimetric system, effloresce on exposure to the air, and lose half 
their ammonia; its solution is alkaline. It has been used with advantage by Biett in 
several inveterate diseases of the skin. It is administered in solution, one grain of the 
salt in a fluidounce of distilled water. Of this the dose is from twenty to twenty-five 
drops, given in divided portions in the course of the day, and gradually increased. 


ARSENATE OF ANTIMONY. This is a heavy snow-white powder, containing 
56 per cent. oxide of antimony, and 44 per cent. arsenic acid. It is stated that it is used 
in Russia in doses of 0:0012 gramme four times a day. (A. J. P., xliv. 301.) 


ARUM. The root or cormus of Arum maculatum is occasionally used as a medicine 
in Europe, and formerly held a place in the Dublin Pharmacopeia. Its properties 
closely resemble those of our A. triphyllum. Its constituents, according to Enz, area 
neutral acrid volatile principle soluble in ether, starch, gum, mucilage, sugar, lignin, al- 
bumen, saponin, fixed oil, resin, and phosphate of calcium; the fresh cormus contain- 
ing 58-4 per cent. of water, 5:2 of lignin, and 27-2 of starch. (A. J. P., xxxi. 852.) In 
overdoses it is capable of producing fatal effects, through the violent inflammation 
caused by it in the mouth, fauces, cesophagus, and stomach. A fatal case, occurring in 
a child three years old, is recorded in the Annuaire de Thérapeutique (1862, p. 16), 
in which, besides the effects mentioned, profound torpor occurred at the end of three 
hours, followed by intense febrile reaction, and subsequent prostration. It is no doubt 
the acrid volatile principle to which these effects are to be ascribed. It is said that dried 
it is sometimes employed by the country people, in periods of great scarcity, as a sub- 
stitute for bread ; and an amylaceous substance is prepared from it, in small quantities, 
in the Isle of Portland, on the south coast of England, and called Portland arrow-root, 
or Portland sago. The rootof A. esculentwm, which abounds in starch, is much used by 
the natives of the Sandwich and other islands of the Pacific, as an article of food, hav- 
ing been previously deprived of its acrimony by heat. 

Arum triphyllum, Willd. Sp. Plant. iv. 480; Bigelow, Am. Med. Bot. i. 52; Arisema 
Triphyllum, Torr. The dragon-root, Indian turnip, or wake-robin, as this plant is va- 
riously called, has a perennial root or cormus, which, early in spring, sends up a large, 
ovate, acuminate, variously colored spathe, convoluted at bottom, flattened and bent 
over at top like a hood, and supported by an erect, round, green, or purplish scape. 
Within the spathe is a club-shaped spadix, green, purple, black, or variegated, rounded 
at the end, and contracted near the base, where it is surrounded by the stamens or germs 
in the dicecious plants, and by both in the monecious, the female organs being below 
the male. The spathe and upper portions of the spadix gradually decay, while the 
germs are converted into a compact bunch of shining scarlet berries. The leaves, usu- 
ally one or two in number, and upon long sheathing footstalks, are composed of three 
ovate acuminate leaflets, paler on their under than their upper surface, and becoming 
glaucous as the plant advances’ There are three varieties of this species, distinguished 
by the color of the spathe, which in one is green, in another dark-purple, and in a third 
white. The plant is a native of North and South America, and is common in all parts 
of the United States, growing in damp woods, in swamps, along ditches, and in other 
moist shady places. All parts of it are highly acrid, but only the root was formerly 
officinal. This is roundish, flattened, an inch or two in diameter, covered with a brown, 
loose, wrinkled epidermis, and internally white, fleshy, and solid. In the recent state 
it has a peculiar odor, and is violently acrid, producing, when chewed, an insupportable 
burning and biting sensation in the mouth and throat, which continues for a long time, 
and leaves an unpleasant soreness behind. According to Dr. Bigelow, its action does 
not readily extend through the cuticle, as the bruised root may lie upon the skin till it 
becomes dry, without producing pain or redness. The acrid principle is extremely vola- 
tile, and is entirely driven off by heat. It is not imparted to water, alcohol, or olive oil, 
but is probably soluble in ether. The root loses nearly all its acrimony by drying, and 
in a short time becomes quite inert. It was found by Mr. D.S. Jones, besides the acrid 
principle, and from 10 to 17 per cent. of starch, to contain albumen, gum, sugar, extract- 
ive, lignin, and salts of potassa and lime. (A.J. P., xv. 88.) The Indian turnip may be 
preserved fresh for a year, if buried in sand. 

Arum in its recent state is a powerful local irritant, possessing the property of stimu- 
lating the secretions, particularly those of the skin and lungs. It has been advan- 
tageously given in asthma, pertussis, chronic catarrh, chronic rheumatism, and various 
affections connected with a cachectic state of the system. As immediately taken from 
the ground, it is too acrid for use. Ten grains of the recently dried root may be given 
in emulsion, repeated two or three times a day, and gradually increased to half a drachm. 
The powder, made into a paste with syrup, and placed upon the tongue, so as to be 

radually diffused, has been commended in the aphthous sore-mouth of children. 

ASARABACCA. Asarum Europeum is an acrid, herbaceous perennial plant, grow- 
ing in Europe, between 87° and 60° north latitude, in woods and shady places. The root 
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is about as thick as a goose-quill, of a grayish color, quadrangular, knotted and twisted, 
and sometimes furnished with radicles at each joint. It has a smell analogous to that 
of pepper, an acrid taste, and affords a grayish powder. The leaves, which have long 
footstalks, are kidney-shaped, entire, somewhat hairy, of a shining deep-green color 
when fresh, nearly inodorous, with a taste slightly aromatic, bitter, acrid, and nauseous. 
According to MM. Feneulle and Lassaigne, the root contains a concrete volatile oil, a 
very acrid fixed oil, a yellow substance analogous to cytisin, starch, albumen, mucilage, 
citric acid, and saline matters. Grager found in the 7voot a liquid volatile oil, two con- 
crete volatile substances called respectively asarum camphor or asarone, and asarite, a 
peculiar bitter principle called asarin, tannin, extractive, resin, starch, gluten, albumen, 
lignin, citric acid, and various salts ; in the leaves, asarin, tannin, extractive, chlorophyll, 
albumen, citric acid, and lignin. The active principles appear to be the volatile oil, 
which is lighter than water, glutinous, yellow, of an acrid and burning taste, and a 
smell like that of valerian, and the asarin, which is soluble in alcohol and very bitter, 
and is probably the same as the cytisin of Feneulle and Lassaigne. (See Cytisus Labur- 
num.) The root and leaves of asarabacca are powerfully emetic and cathartic, in doses 
of from thirty grains to a drachm; but are used almost exclusively as an errhine in 
headache, and rheumatic affections of the face, mouth, and throat. One or two grains, 
snuffed up the nostrils, produce much irritation, and a copious, persistent flow of mucus. 

ASARUM. Under this name the U.S. Pharmacopeia formerly recognized the root 
of the indigenous A. Canadense. This plant has a very short stem, which divides before 
it emerges from the ground into two hairy leaf-stalks, each a broad, kidney-shaped, 
pubescent leaf. A single flower is attached to the fork of the stem by a pubescent, 
pendulous peduncle; it has a deep brownish-purple, woolly, three-segmented calyx, with 
petals reduced to nectaries, and a six-celled capsule in fruit. Wild ginger, or Canada 
snake-root, has in all its parts an aromatic odor and an aromatic slightly bitter taste, 
which it imparts to alcohol and hot water. The rhizome occurs in long, more or less 
contorted pieces, from the thickness of a straw to that of a goose-quill, brownish and 
wrinkled externally, whitish within, hard and brittle, and frequently furnished with 
short fibres. The chief constituent is the volatile oi], now largely used in perfumery. 
Prof. F. B. Power found in the rhizome, volatile oil, resin, fat, amorphous yellow 
coloring matter (asarin of Grager), uncrystallizable sugar, and a small quantity of 
a feebly basic principle. The volatile oil consisted, 1, of a terpene, C,)H,,, called 
asarene; 2, an isomer of borneol, asarol; 8, a neutral substance, C,,H,,O,, asarin, 
which should not be confounded with asarum-camphor; 4, asmall amount of carulene. 

The medical properties of this drug are feeble. It does not appear to be even in large 
doses emetic or cathartic, but is useful as an aromatic adjuvant to tonic mixtures 
and infusions, added in such amounts that each dose of the liquid will represent half. 
adrachm to adrachm of the rhizome. It is said in very large doses to pos-ess some 
diuretic properties. As an aromatic, the dose is thirty grains (1:95 Gm.). For formulas 
for fluid extract, syrup, and oleoresin, see A. J. P., 1876, p. 155. 

ASCLEPIAS. At the late U.S. P. revision two indigenous species were dropped. 

Asclepias incarnata, or Flesh-colored Asclepias, has an erect downy stem, branched 
above, two or three feet high, and furnished with opposite, nearly sessile, lanceolate, 
somewhat downy leaves. The flowers are red, sweet-scented, and disposed in numerous. 
crowded erect umbels, which are generally in pairs. The nectary is entire, with its horn 
exserted. In one variety the flowers are white. The plant grows in all parts of the 
United States, preferring a wet soil, and flowering from June to August. Upon being 
wounded it emits a‘milky juice. Dr. Griffith states that the root is a useful emetic and 
cathartic. (Journ. of the Phil. Col. of Pharm., iv. 288.) Dr. Tully, of New Haven, has 
found it useful in catarrh, asthma, rheumatism, syphilis, and worms. 

A. Syriaca. Willd. A. Cornuti (Decaisne, Gray’s Manual). Common Silk-weed, or Com- 
mon Milk-weed, has simple stems, from three to five feet high, with opposite, lanceolate- 
oblong, petiolate leaves, downy on their under surface. The flowers are large, of a pale- 
purple color, sweet-scented, and arranged in two or three nodding umbels. The nectary 
is bidentate. The pod or follicle is covered with sharp prickles, and contains a large 
quantity of silky seed-down. It is very common in the Middle United States. It 
flowers in July and August. Its milky juice has a faint smell, a sub-acrid taste, and 
an acid reaction. According to Shultz, 80 parts of it contain 69 of water, 3°5 of a 
wax-like fatty matter, 5 of caoutchouc, 0°5 of gum, 1 of sugar with salts of acetic 
acid, and 1 of other salts. (Pharm. Centralblatt, 1844, p. 302.) Dr. C. List found the 
chief solid ingredient of the juice to be a peculiar resinous crystalline substance 
(asclepion, Cy)H,,0;) allied to Jactucon. To obtain it, the juice is coagulated by 
heat, filtered, and the filtrate digested with ether, which dissolves the asclepion, and 
yields it by evaporation. To purify it, the residue must be treated repeatedly with 
anhydrous ether, which leaves anotber substance undissolved. It is white, erystal- 
line, tasteless, inodorous, fusible, insoluble in water and alcohol, soluble in ether, 
oil of turpentine, and concentrated acetic acid. A strong hot solution of potassa 
does not affect it. (Liebig’s Annalen, Jan. 1849.) Hinchman examined A. Cornuti in 
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1881, and found asclepion, caoutchouc, fixed oil, tannin, glucose, a bitter principle, 
gum, starch, volatile oil, and ash. (A. J. P., liii. p. 435.) Anodyne, cathartic, and altera- 
tive properties have been claimed for the root of this plant, and it has been especially 
commended in asthma, and in scrofula, but. probably is of very little medical value. 
A drachm of it in decoction may be given two or three times a day. 

Mention may here be made of another indigenous species of Asclepias, A. verticillata 
(Gray’s Manual, p. 354), which has reputation in some parts of the Southern States as 
a remedy in snakebites, and the bites of venomous insects. It is given in the form of a 
saturated decoction of the fresh plant (root, stem, and leaves), of which three gills are 
said to have been taken at a draught, with the effect of producing an anodyne and sudo- 
rific effect, followed by a gentle sleep. (See Va. Med. Journ., Dec. 1858, p. 458.) 


ASCLEPIAS CURASSAVICA. Bastard Ipecacuanha. Redhead. Blood Weed. This 
is a pretty species of Asclepias, from one to three feet high, and bearing umbels of bright- 
red flowers. It is a native of the West Indies, abounding especially in Nevis and St. 
Kitts, where it is considerably used as a medicine. Both the root and expressed juice 
are emetic, the former in the dose of one or two scruples, the latter in that of a fluid- 
ounce or more. They are also cathartic in somewhat smaller doses; and the expressed 
juice, made into a’syrup with sugar, has been strongly recommended as a remedy in 
worms. The medicine, however, is somewhat uncertain in its operation. According 
to Dr. W. Hamilton, the plant may also be usefully employed in arresting hemorrhages, 
and in obstinate gonorrhea. (See A. J. P., xix. 19.) | 


ASPARAGUS OFFICINALIS. Asparagus. This well-known garden vegetable is 
a native of Europe. It is perennial and herbaceous. The root, which is inodorous, and 
of a weak, sweetish taste, was formerly used as a diuretic, aperient, and purifier of the 
blood; and it is stated to be still employed to a considerable extent in France. It is 
given in the form of decoction, made in the proportion of one or two ounces of the root 
to a quart of water. Hayne asserts that, in the dried state, it is wholly inert. In the 
berries H. Reinsch has found a large proportion of glucose and a yellowish-red coloring 
matter, Spargin. (A. J. P., xlii. 871.) The young shoots are much used as food. Before 
being boiled they have a disagreeable taste; and their juice was found by Robiquet and 
Vauquelin to contain a peculiar crystallizable principle, called asparagin, C,H,N,O3, 
which has since been found in a number of plants. (See Althea.) This has been thought 
not toexert any special influence on the system ; but Dr. Allen Dedrick, of New Orleans, 
has found it to be sedative to the circulation, eight grains of it having reduced his own 
pulse from 72 to 56 in the minute, while, at the same time, brief frontal headache, a sense 
of fulness of the eyes, and a feeling of muscular weakness were experienced. The effect on 
the pulse was perceived at the end of five minutes, was at its height in an hour, and con- 
tinued so for half an hour, when it gradually subsided. The pulse was also rendered 
intermittent. (MN. O. Med. and Surg. Journ., xi. 198.) Asparagin is said to be obtained 
with facility by the process of dialysis. If the thick viscid mucilage of the marshmallow 
(Althea officinalis) be put into a dialyzer, with distilled water outside, the asparagin 
passes into the water, and may be obtained in crystals by evaporating thesolution. (See 
P. J. Tr., May, 1862, p. 572.) It might probably be obtained in the same way from an 
infusion of asparagus. 

The sprouts themselves are not without effect; as the urine acquires a disagreeable 
odor very soon after they have been eaten. They have been accused of producing irri- 
tation, with a morbid flow of mucus, of the urinary passages. (Ann. de Thérap., 1861, 
p. 107.) They are considered by some writers as diuretic, aperient, and deobstruent, 
and as constituting a very wholesome and useful article of diet, early in the spring, when 
vegetables are scarce. Broussais thought that they were sedative to the heart, and rec- 
ommended them especially in hypertrophy and other diseases of that organ attended 
with excessive action, and without phlogosis of the stomach. M. Gendrin, however, 
after much experience with asparagus, affirms that he never knew it to exercise the 
slightest influence over the heart, and ascribes its palliative effects, in diseases of that 
organ, to a diuretic action. He found it, in all the cases in which he administered it, to 
increase the quantity of urine, which, in some instances, was quintupled. The most con- 
venient forms for exhibition are those of syrup and extract, prepared from the shoots. 
The former may be given in the dose of one or two fluidounces, the latter of half a drachm 
oradrachm. The syrup may be made by adding a sufficient quantity of sugar to the 
expressed juice of the shoots, previously deprived of its albumen by exposure to heat and 
by filtration; the extract, by evaporating the same juice to the consistence of a pilular 
mass. Dr. S.J. Jefferson, of England, has employed a tincture of asparagus for 16 years 
with great benefit, as an adjuvant to other diuretics. He prepares the tincture either by 
macerating 5 ounces of the dried tops in 2 pints of proof spirit; or by taking 5 pounds 
of the fresh tops, expressing the juice, evaporating it. to a pint, straining, and adding a 
pint of rectified spirit. He gives from half a drachm to two drachms with each dose of 
the diuretic employed. (Am. Journ. of Med. Sci., N.S., xxx. 490.) In their unripe state 
the berries possess the same properties as the shoots, and probably in a much higher de- 
gree. We have employed a syrup prepared from them, with apparent advantage, in a 
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case of diseased heart. The seeds have been tried as a substitute for coffee. (See Boston 
Med. and Surg. Journ., July 19, 1854.) 

ASPLENIUM FILIX FQ@MINA. R. Brown. Female Fern. This is the Polypodium 
Filix femina of Linn., the Aspidium Filix Fomina of Swartz, and the Athyrium Filix 
feminaof Roth. It has aroot analogous in character to that of the male fern (Aspidium 
Filix mas), and has been supposed to possess similar vermifuge properties. At present, 
however, it is not used. The vulgar name of female fern is also given to the Pteris aqui- 
lina, or common brake, which is said by some authors to have the property of destroying 
the tapeworm. The leaves of two species of Asplenium, A. Trichomanes, or common 
spleenwort, and A. Adiantum-nigrum, or black spleenwort, are mucilaginous, and have 
been used as substitutes for the maidenhairs (Adiantum Capillus Veneris and A. Pedatum) 
as pectorals, though destitute of their aromatic flavor. 


ASTER PUNICEUS. This is a common indigenous plant, growing from three to 
six feet high, in low swampy places. The rootlets are aromatic, bitterish, and astringent, 
and have been employed in domestic and irregular practice as astimulating diaphoretic, 
in rheumatic and catarrhal affections. Other species also of Aster have attracted atten- 
tion for supposed remedial powers. 


ATHEROSPERMA MOSCHATA. Australian Sassafras. The bark of this tree con- 
tains a volatile oil which is obtained by distillation, and has some reputation in Austra- 
lia as a remedy. It is said to be diaphoretic, diuretic, and sedative to the heart. The 
dose is a drop every 6 or 8hours. Analkaloid called athero-spermin has been extracted 
from the bark by M. Zeyer, of Munich. (P. J. Tr., April, 1863, p. 447.) 


ATOMIZERS. Pulverizers. Nebulizers. These are instruments by which liquid sub- 
stances, which cannot be wholly volatilized, as saline solutions for example, can be 
brought into a state of minute division, as in spray, whereby they may be introduced 
into the air-passages, and by inhalation into the lungs. Various soluble substances can 
thus be brought into contact with these surfaces in a diséased state, often with great 
advantage, which cannot otherwise be conveniently applied. The instruments are of 
various forms, but consist essentially of two tubes open at both ends, with a capillary 
opening at one end; and joined together so that they shall be perpendicular to each 
other with their capillary points in contact. One tube is perpendicular, and, when the 
instrument is in action, is inserted at its larger extremity into a vessel containing the 
liquid to be atomized; the other is horizontal. Through the latter a current of air is 
forced, which, on escaping at the capillary opening, carries with it a portion of the air 
in the orifice of the perpendicular tube, so that, to avoid a vacuum, the liquid is forced 
up by the atmospheric pressure, and mixes with the current of air as it escapes. It is 
thus minutely divided, and, accompanying the expanding current, may be received in 
the mouth or nostrils, and made to impinge on any part of these cavities or of the fauces, 
or be conveyed by inhalation into the lungs. For convenience of reference it may be 
proper to present here, in a tabular form, the most important substances used in this 
way, and the proportion to the fluid solvent which each one should bear. The number 
given opposite to each name represents the number of grains or of minims in which the 
substance named should be dissolved in a fluidounce of water. 


PA TUNG sisesvestrs ces osscercensseess 10 to 80 grs. Iron, sulphate Of ... .sssevesseee lto 2 grs. 

Ammonium, chloride of...... 10 to 20 grs. Lead, acetate of........ec00.0.0008 2to 5 grs. 

Arsenic (solution of arsenite Diime- Waters sisk ences pupae 60 to 120 mins, 
Of POtASsA) 002. sess. cosessee 1 to 20 mins. Mercury, corrosive chloride 

Chloride of Sodium............ 5 to 20 grs. Olvssn saad tunnnnme beens: seneaee - to I1gr. 

Chlorinated Soda, solution of 830 to 60 mins. Morphia, solution of sul- 

Conium, fluid extract of...... 3 to 8 mins. phate  Of..sseseskes serepaennen to 4 gr. 

Copper, sulphate of..........+ lto 3 grs. Opium, tincture Of.........0.- to 12 mins. 

Hemp, tincture Of........ssrsses 5 to 10 mins. ‘¢ watery extract of... } to 4 gr. 


Hyoscyamus, fluid extract of 3 to 10 mins. 
Iodine, compound solution of 2 to 15 mins. 


Iron, perchloride of............ $to 2 grs. 
Iron, solution of subsulphate 
Oder aie nedsor dss ah ve cueemblertente 8 to 16 mins. 


Silver, nitrate Of.......c0seccss 1 to 10 grs 
Tan nilh. tiesneh evened osbbanieahiaue 1 to 20 grs. 
Tarr Water itp. ssa sconspnoomenaes 60 to 120 mins. 
Turpentine, oi] Of........c0e0. 1 to 2 mins. 
Zinc, sulphate Of.....0.ccecveee 1 to 6 grs. 


In general a substance may be used in this way of the strength in which it would be 


applied to the mucous membranes. 
AZEDERACH INDICA. Mm Tree. 


The inner bitter bark of this tree is exten 


sively used in India as a febrifuge and tonic, in the form of powder, or more usually 


in that of decoction. 


largely used for lighting purposes and sometimes as a medicine. 


The roots are said to be vermifuge, and the seeds yield an oil 


Mr. J. Broughton 


found in the bark a bitter resin to which he assigned the formula C,,H,,0,,, and a crys- 


talline fat. (P. J. Tr., June, 1873.) 


BACCHARIS CORDIFOLIA. Mio Mio. 


This composite plant of Southeastern 


South America is notorious as a poison which destroys large numbers of sheep and 


cattle. 


name of baccarinine. (P. J. Tr., x. 6.) 


Mr. Pedro N. Arata has isolated from it an alkaloid, to which he has given the 
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BALATA. This is the dried milky juice of the Sapota Muelleri or Bully Tree, a 
native of Guiana. It is an oxidized hydrocarbon, contains a little resin, and is said 
to be midway between caoutchouc and india-rubber in its physical properties. (4. J. P., 
xlii. 178.) : 

BALM OF GILEAD. Balsam of Gilead. Balsamum Gileadense. Baume de la Mecque. 
Fr. The genuine balm of Gilead is the resinous juice of the Amyris Gileadensis of 
Linn., the Balsamodendron Gileadense of Kunth, asmall evergreen tree, growing on the 
Asiatic and African shores of the Red Sea. It was in high repute with the ancients, 
and is still esteemed by the Eastern nations as a medicine and cosmetic. In Western 
Europe, and in this country, it isseldom found in a state of purity, and its use has been 
entirely abandoned. It is described as a turbid, whitish, thick, gray, odorous liquid, 
becoming solid by exposure. It possesses no medical properties which ‘do not exist in 
other balsamic or terebinthinate juices. It was formerly known as opobalsamum ; while 
the dried twigs of the tree were called xylobalsamum, and the dried fruit, carpobalsamum. 


BALSAM OF SULPHUR. This name was formerly given to a substance recog- 
nized by the old Edinburgh Pharmacopceia under the name of Olewm Sulphuratum. 
The directions of the College were to boil eight parts of olive oil and one part of sublimed 
sulphur together, witha gentle fire,in a large iron pot, stirring them constantly till 
they united. The iron pot was directed to be large enough to hold three times the 
quantity of the materials employed, as the mixture might otherwise boil over. As the 
vapors which rose were apt to take fire, a lid was to be at hand to cover the pot, and 
thus extinguish the flame if necessary. Sulphur is soluble to a considerable extent in 
heated oil, from which, if the solution be saturated, it is deposited in a crystalline state 
on cooling. But it is not a mere solution which this process was intended to effect. 
The oil was partly decomposed, and the resulting preparation was an extremely fetid, 
acrid, viscid, reddish-brown fluid. In order that it might be obtained, it was necessary 
to heat the oil to the boiling point. Sulphurated oil, or balsam of sulphur, was for- 
merly thought useful in chronic catarrh, consumption, and other pectoral complaints ; 
but inconvenience arose from its acrid properties, and its internal use was abandoned. 
It is sometimes applied as a stimulant to foul ulcers. The dose is from five to thirty drops. 


BALSAMUM ANTARTHRITICUM INDICUM. This is the product of an un- 
known leguminous tree which has recently attracted someattention in Europe. (See Proc. 
Am. Pharm. Assoc., xxvii. 253; A. J. P., 1880, p. 168.) 


BALSAMUM TRANQUILANS. Baume Tranquille. This is a preparation of some 
note, directed by the French Codex, and consisting essentially of olive oil holding in 
solution the active matters of certain narcotic and aromatic plants. The fresh plants 
are boiled with the oil until all their water is driven off; the oil is then expressed and 
poured upon the dried plants properly comminuted ; and the mixture, having been al- 
lowed to stand for a month, is strained, and the oil decanted. The preparation is used 
externally by friction as an anodyne in local pains, but especially to relieve earache, a 
few drops being placed in the ear on a pledget of cotton. A formula for it is contained 
in the Journ. de Pharm. (Aout, 1862, p. 121). Animproved process is proposed by W. C. 
Bakes. (A. J. P., 1862, p. 22.) We have still further modified this, and the formula is 
as follows. Take of Alcoholic Extract of Belladonna, Conium, Hyoscyamus, and 
Stramonium, each, 30 grains; Aqueous Extract of Opium, 12 grains. Soften the extracts 
with one fluidounce of Boiling Water, and add four fluidounces of Olive Oil. Digest 
this mixture with a gentle heat until the water has been evaporated, and then strain or 
filter. To this add 10 minims of each of the following volatile oils, Sage, Wormwood, 
Lavender, Thyme, Peppermint, Rue. It should be used with care. 


BAPTISIA TINCTORIA. Sophora tinctoria. Linn. Podalyria tinctoria. Michaux. 
Wild Indigo. -This is an indigenous perennial plant, found throughout the United States, 
growing abundantly in woods and dry barren uplands. It is from one to three feet high, 
with a smooth, very branching stem, small, ternate, cuneate-obovate, bluish-green leaves, 
and yellow flowers, which appear in July and August, and, like the whole plant, become 
black when dried. The root, which is the part most highly recommended, is of a dark- 
brown color, of aslight peculiar odor in the dried state, and of a nauseous, bitter, some- 
what acrid taste. Its virtues appear to reside chiefly in the cortical portion. Mr. B. L. 
Smedley thought that he had found in it a peculiar alkaloid. (A. J. P., July, 1862, p. 
811.) Mr. Jno. A. Weaver has shown this to be a salt of lime. (A. J. P., xliii. 251.) 
Dr. F. V. Greene, U.S.N., proved the presence of an alkaloid, and obtained its chloride 
in a crystalline condition. (A. J. P., 1879, p. 577.) In large doses, it is said to operate 
violently as an emetic and cathartic; in smaller, to produce only a mild laxative effect. 
It is said to have proved useful in scarlatina, typhus fever, and in that state of system 
which attends gangrene or mortification. Dr. Thatcher spoke highly of its efficacy as 
an external application to obstinate and painful uleers; and Dr. Comstock, of Rhode 
Island, found it extremely useful, both as an internal and external remedy, in threatened 
or existing mortification. By the latter physician it was given in decoction, made in 
the proportion of an ounce of the root to a pint of water, of which half a fluidounce was 
administered every four.or eight hours, any tendency to operate on the bowels being 
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checked with laudanum. Dr. Stevens, of Ceres, Pennsylvania, has employed a decoc- 
tion of the root advantageously in epidemic dysentery. (NV. Y. Journ. of Med., iv. 358.) 
It may be used externally in the form of decoction or cataplasm. The stem and leaves 
possess the same virtues as the root, though ina less degree. A pale-blue coloring sub- 
stance has been prepared from the plant asa substitute for indigo, but is greatly inferior. 
Another species, B. Alba, or prairte indigo, which is abundant in our N. W. prairies, is 
said to have similar properties, and to be sometimes used as a substitute for B. tinctoria. 


BARBADOES NUTS. Purging Nuts. Physic Nuts. Theseare theseeds of the Curcas 
purgans of Adanson (Jatropha Curcas of Linnzus), growing in Brazil, the West Indies, 
and on the western coast of Africa. The fruit is a three-celled capsule, containing one 
seed in each cell, and is about the size of a walnut. The seeds are blackish, oval, about 
eight lines long, flat on one side, convex on the other; and the two sides present a slight 
longitudinal prominence. They yielded to Soubeiran, fixed oil, an acrid resin, sugar, 
gum, a fatty acid, gluten, a free acid, and salts. Theoil may be separated by expression. 
‘When fresh it is without smell or color, but becomes yellowish and slightly odorous by 
time. When cold it deposits a white substance, which is probably palmitin. Alcohol. 
does not readily dissolve it. Somecall it jatropha oil. For an account of the chemical 
properties of this oil, see the Chemical Guzette (Dec. 15, 1854, p. 469). From three to 
five of the seeds, slightly roasted and deprived of their envelope, operate actively as a 
cathartic, and not unfrequently produce nausea and vomiting, with asense of burning 
in the stomach. The oil purges in the dose of twelve or fifteen drops, and is analogous 
in its action to croton oil, though less powerful. The cake left after the expression of 
the oil is an acrid emeto-cathartic, operating in the dose of a few grains. Hither of 
these substances may produce serious consequences in overdoses. The leaves of the 
plants are rubefacient, and the juice is said to have been usefully employed as a local 
remedy in piles. 

Theseeds of Curcas multifidus (Jatropha multifida, Linn.) have similar properties, and 
yield a similar oil. This species also grows in Brazil and the West Indies. Jatropha 
urens must be excessively poisonous, as accidental contact of the wrist of a gardener in 
Kew with a young plant produced such symptoms that for five minutes the man was 
thought to be dead. (P. J. Tr., April, 1872, p. 863.) 

BARII CHLORIDUM. U.S. 1870. Chloride of Barium. BaCl,,2H,O. ‘Take of 
Carbonate of Barium, in small pieces, Muriatic Acid, each, four troyounces ; Water a 
pint. Mix the Acid with the Water, and gradually add the Carbonate of Barium. 
Towards the close of the effervescence apply a gentle heat, and, when chemical action 
has ceased, filter the liquid, and evaporate so that crystals may form when it cools.” 
U. S. 1870. When carbonate of barium is employed for obtaining chloride of barium, 
as in the above process, the reactions are very simple. The hydrochloric acid displaces 
the carbonic acid with effervescence, and forms chloride of barium and water. The 
solution of chloride of barium, thus obtained, yields crystals of the chloride by concen- 
tration and cooling. Another plan is that which procures it from the sulphate, as directed 
in the late Edinburgh Pharmacopeia. In this the sulphate, previously ignited and 
powdered, is mixed with charcoal and exposed to a low white heat, by which its con- 
stituents are deoxidized, and sulphide of barium produced ; the oxygen escaping in com- 
bination with the carbon as carbonic oxide and acid. The sulphide of barium, after 
having been dissolved in water,is decomposed by the addition of hydrochloric acid; 
sulphuretted hydrogen being evolved, and chloride of barium formed in solution, 
from which, in the usual manner, the solid salt is obtained. The reactions for these two 
processes are: 1. BaCO, + 2HC] = BaCl, + H,O + CO,. 2. BaSO, + C,= BaS + (CO),. 
3. BaS + 2HCl= BaC],+H,S. Of these processes, that in which the native carbonate 
is used is the simplest and most convenient; but the carbonate is comparatively a rare 
mineral, and, a8 the sulphate in fine powder is a cheap article of commerce, being exten- 
sively employed for mixing with white lead, it is almost always used for obtaining chlo- 
ride of barium and the other barium compounds. 

Chloride of barium is a permanent white salt, possessing a bitter and disagreeable 
taste. It crystallizes in rhombic tables with bevelled edges. It dissolves in about two 
and a half times its weight of cold water, and in a little more than its own weight at 
106° C. (222° F.), the boiling point of asaturated solution. It is scarcely soluble in ab- 
solute alcohol, but dissolves in rectified spirit. Alcohol, impregnated with it, burns with 
a yellow flame. When exposed to heat, it decrepitates and loses its water of crystalliza- 
tion, and ata red heat fuses. It is decomposed by the sulphates, oxalates, and tartrates, 
and the alkaline phosphates, borates, and carbonates ; also by nitrate of silver, acetate 
and phosphate of mercury, and acetate of lead. When pure it does not deliquesce. Its 
solution is not affected by ammonia, which proves the absence of alumina and sesqui- 
oxide of iron, or by sulphuretted hydrogen, which shows that neither copper nor lead is 
present. After the whole of the barium has been precipitated by an excess of sulphuric 
acid, the supernatant liquid is shown to be free from lime by the non-action of carbonate 
of sodium. Lime may be separated by the process of Dr. Wolcott Gibbs, which con- 
sists in adding to the solution of the chloride a small portion of the solution of hydrate 
of barium, and then passing through it a current of carbonic acid, when the whole of 
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the lime will be thrown down as a carbonate. (Wurtz, N. Y. Journ. of Pharm., i. 164.) 
If strontium be present, an alcoholic solution of the salt will burn with a red flame. 
Like all the soluble salts of barium, it is poisonous. Liquor Barii Chloridi, U.S. P. 
1870, a troyounce in three fluidounces of water, is given in five-drop (0-3 C.c.) doses. 


BASSORA GUM. Caramania Gum. Hog Gum Tragacanth. This substance came 
into commerce originally from the neighborhood of Bassora, on the Gulf of Persia; but 
is often found mixed with gum brought from other countries, and is said to be the pro- 
duct of the almond and plum trees. It is in irregular pieces, of various sizes, never 
very large, brown or yellow, intermediate in the degree of its transparency between gum 
arabic and tragacanth, inodorous, tasteless, and possessed of the property of yielding a 
slight sound when broken under the teeth. Butasmall portion of it is soluble in water, 
whether hot or cold. The remainder swells up considerably, though less than tragacanth, 
and does not, like that substance, form a gelatinous mass, as it consists of independent 
granules which have little cohesion. The soluble portion is pure gum or arabin (see 
Acacia), and, according to M. Guérin, constitutes 11:2 per cent. The insoluble portion 
consists of a peculiar principle called bassorin (see Acacia), associated with a smal] pro- 

ortion of saline substances, which yield, when the gum is burnt, 5:6 per cent. of ashes. 
‘he gum is useless, but is employed to adulterate tragacanth, and for this purpose is seme- 
times whitened by means of white lead. 


BATIATOR ROOT. This is the root of an unknown Brazilian plant, which has 
been commended as a substitute for ipecacuanha, both as an emetic and also in dysen- 
tery. (See Bulletin Thérap., xcv. p. 74; A. J. P., 1878, 478.) 


BDELLIUM. This name has been given to two different gum-resins, distinguished 
as Indian and African bdellium. Dr. Royle was informed that the former was obtained 
from the Amyris Commiphora of Roxburgh, growing in India and Madagascar. The 
latter is said to be the product of Heudelotia Africana, which growsin Senegal. Bdellium 
sometimes comes mixed with gum arabic and gum senegal. It is either in small roundish 

ieces, of a reddish color, semi-transparent, and brittle, with a wax-like fracture, or in 
fae irregular lumps, of a dark brownish-red color, less transparent, somewhat tena- 
cious, and adhering to the teeth when chewed. It has an odor and taste like those of 
myrrh, but weaker. It is infusible and inflammable, diffusing while it burns a balsamic 
odor. According to Pelletier, it consists of 59 per cent. of resin, 9:2 of gum, 30-6 of 
bassorin, and 1-2 of volatile oil, including loss. In medical properties it is analogous to 
myrrh, and was formerly used for the same purposes; but it is now scarcely ever given 
internally. In Europe, it is still occasionally employed as an ingredient of plasters. 
The dose is from ten to forty grains. 


BEDEGUAR. Fungus Rosarum. An excrescence upon the sweetbrier or eglantine, 
and other species of Rosa, produced by the puncture of insects, especially by one or more 
species of Cynips. It is of irregular shape, usually roundish, about an inch in diameter, 
with numerous cells internally, in each of which is the larva of an insect. It has little 
smell, and aslightly astringent taste. Though formerly considered diuretic, anthelmintic, 
and lithontriptic, and employed as a remedy for toothache, it has fallen into disuse. It 
was given in doses of from ten to forty grains. 


BENZOIN ODORIFERUM. Nees. Laurus Benzoin. Linn. Spice-wood. Spice-bush. 
Fever-bush. An indigenous shrub, from four to ten feet high, growing in moist, shady 
places, in all parts of the United States. Its flowers appear early in spring, long before 
the leaves, and are succeeded by small clusters of oval berries, which, when ripe, in the 
latter part of September, are of a shining crimson color. All parts of the shrub have a 
spicy, agreeable flavor, which is strongest in the bark and berries. By warming and 
expression Dr. A. W. Miller obtained from the berries 50 per cent. of oily material, 
which, on distillation, yielded about two per cent. of volatile oil. The latter had a sp. 
gr. of 0-850, was thin, bright green, of a warm aromatic taste, and a fragrant odor. Mr. 
J. M. Jones found it to be of the cinnamyl series. (Proc. A. P. A., xxvi. 772; also 
A. J. P., xlv. 800; xlvii. 246.) The small branches are said to be employed, in the form 
of infusion or decoction, by the country-people, as a vermifuge, and an agreeable drink 
in low fevers; and the bark has been used in intermittents. The berries, dried and pow- 
dered, were sometimes substituted, during the Revolutionary War, for allspice. The oil 
probably shares the medical virtues of the aromatics. (A. J. P., xlv. 300; Ibid., xlvii. 246.) 


BENZOL. (C,H,.) Benzen. Benzene. Phene. Benzole. Phenyl Hydride. This sub- 
stance must not be confounded with the commercial article sold as benzin, which is 
a mixture of various hydrocarbons of light specific gravity, obtained in the distilla- 
tion of coal-gas tar and petroleum. (See Benzinum.) Originally the two names benzol 
and benzin were applied to the same substance, but after the discovery of petroleum it 
was soon found that the coal tar produced artificially was quite different from that ob- 
tained from petroleum. Little by little in the United States it has become the custom 
to call the liquid obtained by the fractional distillation of petroleum having the sp. gr. 
62° to 65° Baumé benzin. It is unfortunate that in Europe, and on the continent espe- 
cially, the term benzin is used for both liquids. The two substances are essentially dif- 
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ferent, although resembling each other in their solvent powers. Benzol is a definite 
hydrocarbon of fixed constitution; benzin a complex body of varying constitution. 
Benzol can be frozen; benzin has never yet been consolidated. Benzin boils at from 
54° C. (129°2° F.) to 56° C. (132°8° F.). Benzol can be converted into nitrobenzol, and 
by further treatment into anilin colors; benzin cannot. When benzin is shaken in 
the cold with one-third of its volume of fused crystals of absolute carbolic acid the latter 
remains undissolved, whilst benzol is miscible with absolute carbolic acid in all propor- 
tions. (Allen.) According to Pusch, it can be distinguished from benzin by dissolving 
iodine in it, benzol forming a violet red, and benzin a raspberry-colored solution. (A. 
J. P., xivii. 268.) Although the term Benzene is given above as one of the synonymes 
of Benzol, its use abroad is gradually becoming limited to the pure hydrocarbon O,H,, 
whilst Benzol is applied to the mixture of benzene with its homologues Toluene, Para- 
xylene, Metaxylene, Mesitylene, Pseudo-cumene, etc. 

Benzol was originally obtained by distilling benzoic acid with lime. It was after- 
wards discovered by Faraday as a constituent of coal-gas tar. This tar, when distilled, 
furnishes coal-naphtha or light oil of tar, a complex substance, containing a number of 
hydrocarbons, among which is benzol. Upon distilling this naphtha from a metallic 
still, surmounted by an open vessel filled with water, and containing a worm terminating 
in a refrigerated receiver, the benzol will pass over and condense in the receiver ; while 
the other substances associated with it, having higher boiling points, will condense in 
the worm, and fall back into the still. The benzol is then purified by distillation ata 
heat between 80° C. (176° F.) and 90° C. (194° F.), and by subjecting the product toa 
new distillation from one-fourth of its volume of sulphuric acid. A method of obtain- 
ing it pure is described by Mr. A. H. Church, consisting in the dry distillation of a com- 
pound made by treating the ordinary benzol of commerce with fuming sulphuric acid, 
then adding carbonate of ammonium, evaporating the whole to dryness, and exhausting 
the residue with alcohol. The alcoholic solution is distilled to dryness, and the remain- 
ing mass distilled at a higher heat. The distillate is washed with solution of potassa, 
and then rectified from caustic potassa. The product is perfectly pure benzol. (See 
A. J. P., 1860, p. 144.) M. E. Kopp purifies benzol by taking advantage of its high 
congealing point. He exposes the impure mixture containing it to a degree of cold 
sufficient to solidify it,—15° C. (5° F.), presses the congealed mass to separate the liquid 
hydrocarbons, allows it to become fluid, then again freezes and presses it, and thus ob- 
tains it almost entirely pure. He obtains the impure mixture containing the benzol 
by decomposing the heavier tar oils by a high degree of heat. (Chem. News, May 14, 
1864, p. 229. . . 

Prof, cae of Manchester, purifies coal-naphtha, so as to render it a sufficiently 
pure benzol to be usefully applied to the purpose of removing fatty and oily matters 
from animal and vegetable substances, by subjecting it to the action of sulphuric acid, 
added in small quantities, so long as coloration is produced, then washing it with pure 
water, and afterwards subjecting it to distillation in an ordinary still. The sulphuric 
acid destroys the less volatile hydrocarbons present, which interfere with the solvent 
power of the benzol. 

In consequence of the great volatility and extreme inflammability of benzol and its 
attendant hydrocarbons, much care is necessary both in their preparation and subse- 
quent use to avoid any possible exposure to flame. Very serious results have taken place 
from want of caution in this respect. 

Benzol is a colorless oleaginous liquid, possessing an agreeable odor. Its sp. gr. is 
0:85, congealing point 0° C. (82° F.), and boiling point 80° C. (176° F.). Its powers as a 
solvent are very extensive. Among the substances soluble in it are sulphur, phos- 
phorus, and iodine. It dissolves quinine, but not cinchonine, with which it forms a bulky 
gelatinous mass. Morphine and strychnine are sparingly soluble. Its solvent power over 
some of the organic alkaloids led Mr. John Williams, of London, to employ it in extract- 
ing them from the vegetables in which they are found; and he succeeded in obtaining 
them in several instances on asmall scale. In this way he extracted quinine, quinidine, 
and amorphous quinine, together, from cinchona bark, but not cinchonine. In like man- 
ner he separated strychnine and brucine from nux vomica, and handsome crystals of can- 
tharidine from cantharides. Mr. Williams supposes that benzol might form a good test 
of the value of Peruvian barks. Benzol is also a solvent of many of the resins, of 
mastic, camphor, wax, fatty and oily substances, essential oils, caoutchouec, and gutta- 
percha. The last two substances may be obtained, without alteration of properties, in 
tough sheets of any desired tenuity, by spreading their benzol solutions on glass or 
other polished surface, and allowing the solvent to evaporate. The same solutions, 
brushed over the skin, form artificial cuticles, which have been found useful as cover- 
ings to wounds and burns. The vapor of benzol, when inhaled, acts as an anesthetic. 
As benzol is often mixed, sometimes in but small proportion, with other hydrocarbons 
associated with it in coal tar and petroleum, it becomes desirable to be able to detect it 
in such an association. It often becomes a matter of great importance commercially to 
test the purity of commercial benzol, and a very thorough method of assay based on frac- 
tional distillation is proposed by A. H. Allen, in his Commercial Organic Analysis, 1882. 
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The following method, originating with M. Schorlemmer, is based on the conversion 
of this hydrocarbon into anilin, and of that into one of the characteristic colors derived 
from it. That part of the mixture which volefilizes at 150° C. (302° F.) is operated on. 
This is treated with fuming nitric acid, which, if benzol be present, gives rise to a nitro- 
benzol with its bitter-almond odor. The nitrobenzol is then converted by the action of 
granulated tin and hydrochloric acid into anilin, which is isolated by distilling the 
product with potassa. The anilin floats on the top of the liquid that passes. A little of 
this gives with hypochlorite of sodium a fine purple color; and a drop of it will yield the 
beautiful color of rosanilin, if heated with a little bichloride of mercury. (Journ. de 
Pharm., 4e sér., ii. 177.) In relation to benzol, see the paper of C. B. Mansfield, in 
the Chem. Gaz. (No. 159, p. 224), from which many of the facts of this article have 
been taken. 

M. Reynal, of the Veterinary School at Alfort, has long been in the habit of destroy- 
ing parasites on domestic animals by benzol, and proposes its employment in the para- 
sitic diseases of man. It has the advantage of not affecting the skin. For this purposea 
mixture may be used, consisting of 10 parts of benzol, 5 of soap, and 85 of water. 

M. Dragendorff proposes further to utilize benzol by substituting it for amylic alco- 
hol in the search for strychnine and brucine, which it dissolves more freely, without af- 
fecting the sense of smell so strongly. The sulphates of these alkaloids, however, are 
insoluble in benzol. (Journ. de Pharm., 4e sér., v. 4738.) 

Prof. Moslor proposes benzol as a remedy in trichiniasis, and it will no doubt destroy all 
the trichine remaining in the alimentary canal. After some encouraging results with 
the lower animals, he tried it in several cases of the disease as it prevailed at Quedlin- 
burg early in 1864. He gave the antidote in the following manner. Two drachms of 
benzol, and an ounce, each, of liquorice juice (solution of the extract) and mucilage of 
gum arabic, were mixed with four ounces of peppermint-water; and a tablespoontul of 
the mixture, well shaken, was given every hourortwo. The medicine was easily taken 
and well borne; and many of the patients found themselves relieved under the treat- 
ment. Dr. Rudolff gave as much as two drachms daily, continued from four to six 
days. No bad effects showed themselves, even in cases when the fever was high. But 
the ultimate result is not stated. (Boston Med. and Surg. Journ., vol. 1xxi. p. 381.) Ben- 
zol is probably not inert in its relations tothe human system, and Dr. Guyot (Brit. Med. 
Jour., 1879, ii. 825) has described several cases of chronic poisoning occurring in work- 
men exposed to its fumes. The symptoms were uncertainty of gait, mental disturbance, 
with a sort of wandering delirium, loss of sexual power, and epileptiform convulsions. 
A case is on record showing that, taken internally in a considerable quantity, it has a 
decided narcotic action, apparently intermediate between that of ardent spirit and 
opium. Swallowed accidentally, to the amount probably of one or two fluidounces, it 
produced vertigo with a sensation as of intoxication, followed by sleep for two hours, 
from which the patient awoke with a gay delirium, attended with bursts of laughter, and 
some impediment of speech, continuing for four hours. The pulse was slightly quick- 
ened, the surface warm, and the expression of face animated. Sleep then came on, 
from which the patient awoke next day, still feeling some dizziness. The breath had 
a strong smell of benzol. (See Journ. de Pharm., Mars, 1861, p. 222.) 

Nitrobenzol. Nitrobenzene. (Cs5H;NO,.) Benzol by the action of strong fuming nitric 
acid is converted into nitrobenzol, C,H, + HNO; —C,H,NO, + H,O. The product, after 
having been washed with water, forms an oily, yellowish, intensely sweet liquid, with 
an odor like that of oil of bitter almonds. Its density is 1-186, and boiling point 213° 
C. (415° F.). It has become of commercial importance under the name of artificial ou 
of bitter almonds, or oil of mirbane, being employed in confectionery, for scenting soaps, 
and for flavoring articles of diet. To detect nitrobenzol in oil of bitter almond, see 
Oleum Amygdale-Amare. Dr. F. Mahla, of Chicago, considers the commercial nitro- 
benzol as a different compound from the proper chemical article, which he has found to 
have an odor between that of oil of cinnamon and oil of bitter almond, but more closely 
analogous to the former. (A. J. P., May, 1859, p. 202.) 

A very interesting paper by Mr. H. Letheby, on the physiological and toxicological 
properties of nitrobenzol, is contained in the P. J. Tr. (Sept. 1863, p. 130). In manu- 
factories where the fluid is prepared, the workmen are often affected with headache and 
sleepiness from exposure to the vapor which escapes ; but the effects are quickly re- 
lieved by free airanda mild stimulant. Two fatal cases are, however, recorded, one from 
the inhalation of the vapor, proceeding from the poison spilled upon the person of the 
individual affected, the other from the accidental swallowing of a small portion. The 
effects were the same. For some time there was no feeling of discomfort; but, gradu- 
ally, symptoms of stupor came on, with flushed face, ending in profound coma, in which 
state the patients died, about nine hours from the time of taking the poison, the coma 
having come onin four hours. The brain was found congested, the heart full, and the 
blood black and fluid. Chemical examination detected both nitrobenzol and anilin in: 
the blood, showing that the former had been converted into the latter. Mr. Letheby 
also made experiments with the poison on domestic animals, and obtained some extraor- 
dinary results. From 380 to 60 drops were given by the mouth to cats and dogs. There 
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was rarely vomiting or other sign of gastric irritation. Two classes of effects were ob- 
served, either rapid coma, or a slow occurrence of palsy and coma after a period of ap- 
parent inaction of the poison. Even in the rapidly comatose cases, paralytic symptoms 
were noticed in the earlier stage. The time between the exhibition of the poison and 
death varied in these cases from 25 minutes to 12 hours. In the slower cases there was 
no visible effect for hours and sometimes for days. Suddenly, however, the animal would 
be attacked with vomiting, followed by convulsions, which on their subsidence left 
more or less paralysis, first of the hinder and then of the fore limbs. After this the 
animal generally lay for days, more or less conscious, with now and then epileptic at- 
tucks, and at length died of exhaustion or gradually recovered. The time from the ex- 
hibition of the poison to the first epileptic fit was from 19 to 72 hours, in most cases about 
two days, and to the period of death was from 4 to 9 days. This apparent inaction of 
the poison at first is very extraordinary, almost justifying the belief in those cases of 
poisoning said to have occurred in ancient times, in which the substance given exerted 
no effect till a considerable time after it was exhibited. The explanation is that the 
nitrobenzol undergoes changes in the system into a more violent poison, and, as anilin 
is found after death, this may be the real agent. In the guinea-pig, but not in the dog, 
Dr. Ewald has found nitrobenzol to produce glycosuria. (Phila. Med. Times, iv. 312.) 

The poisonous properties of nitrobenzol have been denied (Ann. de Thérap., 1861, 
p. 8), but undoubtedly it is a violent poison. Fifteen drops taken by the mouth are said 
to have proved fatal (Taylor). According to Caspar, after death, prussic acid and nitro- 
benzol poisoning may be distinguished by the permanence of the odor of the latter 
substance when the body is left open. For an elaborate article on the toxicology of 
nitrobenzol, see Journ. de Pharm., 1875, pp. 375, 455. 


BERBERIS. Barberry. This genus, belonging to the natural order Berberidacez, 
comprises various shrubs having a yellow inner bark and wood, and probably most of 
them more or less medicinal. The bark of the root of B. vulgaris was formerly included 
in the secondary list of the U. S. Pharmacopeia, under the name of Berberis. (Epine- 
vinette, Vinettier, Ecorce de racine de berbérides, Fr.; Fauerach, gemeiner Sauerdorn, 
Berberitze, Berberitzen- (Saurach) Wurzelrinde, G.; Berbero, It., Sp.) The Lyciwm, or 
Avxwov, of the ancients, highly valued as a local application in affections of the eye 
and eyelids, and used for various other purposes, is supposed to be the medicine 
still used in India for the same affections, under the name of rusot or ruswut. 
This, according to Dr. Royle, is an extract from the wood or roots of different species of 
Berberis, as B. Lycium, B. aristata, etc., growing in Upper India, especially near Lahore. 
Combined with opium and alum, it is much used, and with great asserted benefit, in 
both incipient and chronic ophthalmia. It has been employed also by European prac- 
titioners for the same purpose, and especially by Mr. Walker, of Edinburgh, who found 
it very efficient. The preparation used by him consisted of equal parts of lycium and 
burnt alum, with half the quantity of opium, and was applied, mixed with lemon-juice 
to the consistence of cream, over the eyelids and eyebrows. (J. V. Simpson, P. J. Tr., 
xiii. 415.) The remedy has also been used by Mr. L. W. Stewart, Surgeon in the 
Madras army, with highly favorable results, in the treatment of intermittent, remittent, 
and typhoid fevers, diarrhea, and dyspepsia. (P. J. Tr., Dec. 1865, p. 308.) 

B. Aquifolium, Oregon Grape Root, is-used in the mountainous parts of Oregon, Utah, 
California, Colorado, Nevada, etc. The root occurs in pieces about a foot long, one- 
fourth of an inch thick, of a brownish exterior, but yellowish within, yielding a bright 
lemon-colored bitter powder. Itis said to be employed in its native country as an antiperi- 
odic tonic. Mr. H. B. Parsons (N. R., 1882, p. 83). found in it berberine and oxyacanthine. 

Berberis vulgaris. Gray’s Manual of Botany, p. 19; Woodv. Med. Bot., p. 618, t. 219. 
This is a native of Europe, but grows wild in waste grounds in the eastern parts of New 
England, and is sometimes cultivated in gardens on account of its berries. It is aspread- 
ing shrub, from four to six feet or more in height, with thorny branches, a light-gray 
bark, and a fine yellow wood. The leaves are somewhat obovate, with ciliated teeth on 
their edges, and upon the young shoots three-parted and spiny. The flowers, which are 
in drooping many-flowered racemes, have yellow entire petals, and are succeeded by ob- 
long scarlet berries. It is a vulgar error to suppose that the vicinity of this plant is in- 
jurious to wheat. Under the name of Berberis Canadensis, Pursh described an Ameri- 
can plant, which grows in hilly districts, from the borders of Canada to the Carolinas, 
and which is characterized, according to Gray, by its repandly-toothed leaves, with the 
teeth less bristly-pointed, by its few-flowered racemes, its petals notched at the apex, 
and its oval berries. By Dr. Hooker, however, it is considered a variety of B. vulgaris, 
from which it differs only in the points mentioned. It is from one to three feet high. 

The berries of B. Vulgaris, which grow in loose bunches, are oblong and of a red color, 
have a grateful, sour, astringent taste, and contain malic and citric acids. They are re- 
frigerant, astringent, and antiscorbutic, and are used in Europe, in the form of drink, 
in febrile diseases and diarrheeas. An agreeable syrup is prepared from the juice; and 
the berries are sometimes preserved for the table. Dr. Graeger found in the ripe fruit 
15-58 per cent. of integuments and seeds, 17°20 of soluble solid constituents, and 67-22 
of water. The constituents of the juice in 100 parts of fresh berries were 5-92 parts of 
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malic acid, 4:67 of sugar, 6:61 of gum, 67:16 of water, and 0-06 salts of potassa and lime. 
(A. J. P., Jan. 1, 1878, p. 14.) The root and inner bark have been used for dyeing yellow. 
The bark of the root is grayish on the outside, yellow within, very bitter, and stains the 
saliva when chewed. Brandes found in 100 parts of the root 6-63 of bitter, yellow ex- 
tractive (impure berberine), 1°55 of brown coloring matter, 0:35 of gum, 0°20 of starch, 
0-10 of cerin, 0.07 of stearin, 0-03 of chlorophyll, 0-55 of a subresin, 55-40 of lignin, and 
85-00 of water. 

To a second alkaloid found in barberry bark the names of vinetine, oryacanthine, and 
berbine have been applied. To procure it, the mother-liquor of berberine is precipitated 
by carbonate of sodium, the precipitate treated with dilute hydrochloric acid, and the 
liquid filtered and precipitated by ammonia. The impure alkaloid thus obtained may 
be purified by washing with water, drying, exhausting with ether, evaporating, dissolv- 
ing the residue in dilute hydrochloric acid, and finally precipitating by ammonia. Vine- 
tine is a white amorphous powder, crystallizable from its alcoholic and ethereal solutions, 
purely bitter, fusible unchanged at 189°5° C. (283° F.), insoluble or but slightly soluble 
in water, sparingly dissolved by cold but freely by hot alcohol and ether, and freely 
soluble in alcohol. It forms soluble salts with the acids, and its chloride is white. 

Barberry is in small doses tonic, in larger cathartic, and was formerly given in jaun- 
dice, in which, though probably originally employed on account of its yellow color, it 
may be useful, when the influence of a gentle tonic and laxative is required. It may 
be used in the form of decoction. 


BETAIN. This is a new alkaloid of weak basic properties which Scheibler discovered 
in the juice of the sugar beet. (A. J. P., xli. 559.) Huseman believes it to be identical 
with lycine, and to have the composition C,H,,NO,. (A.J. P., 1875, 209.) Liebreich also 
obtained it by the oxidation of cholin and called it ovyneurine. (Ber.Chem. Ges.,iv. p. 735.) 


BETONICA OFFICINALIS. Wood Betony. A perennial European labiate herb, 
having a pleasant but feeble odor, and a warm, somewhat astringent, and bitterish taste. 
By the ancients it was much esteemed ; but it is at present little used. It is a feeble, in- 
ferior aromatic. The root has been considered emetic and purgative. 


BETULA ALBA. Common European Birch. Various parts of this tree have been 
applied to medical uses. The young shoots and leaves secrete a resinous substance, hav- 
ing acid properties, which, combined with soda, is said to produce the effects of a tonic 
laxative. (Journ. de Pharm., xxvi. 208.) The inner bark, which is bitterish and astrin- 
gent, has been employed in intermittent fever. The epidermis is separable into thin 
layers, which may be employed as a substitute for paper, and are applied to various eco- 
nomical uses. The bark contains an alkaloid, betuline (for process of preparation, see A. 
J. P., 1879, 250). When the bark is distilled, it yields an empyreumatic oil, having 
the peculiar odor of Russia leather, in the preparation of which it is employed. This 
oil has been found very useful as a local application in chronic eczema. The leaves, 
which have a peculiar, aromatic, agreeable odor, and a bitter taste, have been employed, 
in the form of infusion, in gout, rheumatism, dropsy, and cutaneous diseases. The same 
complaints, particularly dropsy, are said to have been successfully treated by enveloping 
the body in the fresh leaves, which thus applied excite perspiration. When the stem 
of the tree is wounded, a saccharine juice flows out, which is considered useful in com- 
plaints of the kidneys and bladder, and is susceptible, with yeast, of the vinous fermen- 
tation. A beer, wine, spirit, and vinegar are prepared from it, and used in some parts 
of Europe. An empyreumatic oil from birch has been used under the names Olewm 
Rusci, Betulinum, Muscoviticum, etc., its common name being degutt. It is used by 
the Russians to give to Russia leather its peculiar odor, and is now largely employed 
here, in perfuming imitation leather. It has been used as an external remedy in skin 
diseases, but probably has no other properties than those of oil of cade or tar. Tinctura 
Rusci is made, according to Hager, by mixing Olei Rusci 10, Alcoholis, theris, 
aa 15, Olei Lavandule, Rosmarini, Rutz, 4a 0-4 parts, and filtering. (A. J. P., 1881.) 

Of the American species of birch, Betula lenta, variously called sweet birch, black 
birch, cherry birch, and mountain mahogany, is remarkable for the aromatic flavor of 
its bark and leaves, which have the odor and taste of Gaultheria procumbens, due to the 
presence of a volatile oil, which has been proved by Prof. Procter to be identical with 
oil of gaultheria. This oil does not pre-exist in the dried bark of the birch, but is formed 
by reaction between water and a neutral principle in the bark, analogous to amygdalin, 
to which Prof. Procter has given the name of gaultherin. (A. J. P., xv. 248 and 246.) 
Geo. W. Kennedy gives an interesting account of a visit to A. H. Seidle, Middleport, 
Pa., a manufacturer of the oil of birch, as it is called commercially. Mr. Kennedy ex- 
amined it, and found it to have the sp. gr. 1-178, and boiling point of 228° C. (442-4° F.). 
The oil seems to be sold as oil of teaberry or wintergreen, and shipped to New York; 
this manufacturer labelling his product the same, whether obtained from gaultheria or 
birch, or a mixture of the two. (A. J. P., 1882, p. 49.) This species also affords a sac- 
charine liquor, which, indeed, appears to be common to all the birches. The bark of B. 
papyracea is employed by the Northern Indians for making canoes j and thin layers of 
the epidermis are placed inside of boots to prevent the access of moisture. 
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BEZOAR. This name has been given to concretions formed in the stomach or intes- 
tines of animals, which were formerly thought to possess extraordinary medical virtues. 
Many varieties have been noticed; but they were all arranged in two classes, the oriental 
bezoar (lapis bezoar orientalis), and western bezoar (lapis bezoar occidentalis), of which 
the former was most esteemed. They have fallen into merited neglect. 


BICARBONATE OF AMMONIUM. Acid Carbonate of Ammonium. H (NH,) CO, 
This salt has been brought into notice by Prof. Wm. Procter, in reference to its antacid 
properties. It is formed by exposure of the ordinary carbonate to the air, and is found 
in considerable quantities on the sides of casks in which that salt is imported, and less 
largely even in the bottles in which it is kept in the shops. When pure, the bicarbonate 
of ammonium is white, having the same crystalline form as the bicarbonate of potas- 
sium, of a saline slightly ammoniacal taste, and a feeble odor of ammonia, ascribable to 
a very slow volatilization. On exposure to heat, it gives off carbonic acid. It is soluble 
in 8 parts ef water at 15°6° C. (60° F.), is nearly insoluble in officinal alcohol, but solu- 
ble in diluted alcohol; and its solution has an alkaline reaction with syrup of violets. 
It may be prepared by treating commercial carbonate of ammonium (sesquicarbonate of 
ammonium) with officinal alcohol, whereby the neutral carbonate is dissolved, and the 
bicarbonate left. To render this still purer it should be washed with alcohol and dried. 
It is obtained as a crystalline precipitate by adding alcohol to a saturated solution of 
the ordinary carbonate; or by passing carbonic acid through the same solution. It 
may be used as an antacid in the same manner and the same doses as bicarbonate of 
sodium, being preferable to that salt when a stimulant impression on the stomach is 
desired. (A. J. P., July, 1869, p. 294.) 


BIDENS BIPINNATA. (Gray's Manual, p. 222.) Spanish Needles. Anindigenous 
composite plant, of which the root and seeds, as well as those of other species of the 
same genus, have a popular reputation as emmenagogue, and are given by the ‘eclec- 
tics’’ in laryngeal and bronchial diseases as expectorants. 


BIRD-LIME. A viscid substance, existing in various plants, particularly in the 
bark of Viscum album and flex aquifolium or European holly, from the latter of which 
it is usually procured. The process for preparing it consists in boiling the middle bark 
for some houts in water, then separating it from the liquid, and placing it in proper ves- 
sels in a cool situation, where it is allowed to remain till it becomes viscous. It is then 
washed to separate impurities, and constitutes the substance in question. Bird-lime thus 
prepared’ is greenish, tenacious, glutinous, bitterish, and of an odor analogous to that 
of flaxseed oil. Exposed to the air in thin layers it becomes dry, brown, and pulver- 
izable, but reacquires its viscidity upon the addition of water. It is a complex body, 
but is thought to owe its characteristic properties to a proximate principle, identical 
with that which exudes spontaneously from certain plants, and is called glu by the French 
chemists. This principle is without odor or taste, extremely adhesive, fusible by heat, 
inflammable, insoluble in water, nearly insoluble in alcohol, but dissolved freely by 
ether and oil of turpentine. According to M. Macaire, it is insoluble in the fixed oils, 
either hot or cold; a property which distinguishes it from the resins. M. Macaire pro 
poses for it the name of viscin. (Jour. de Pharm., xx. 18.) Bird-lime is so tenacious 
that it may be employed to catch small birds, which, when they alight on a stick thickly 
covered with it, are unable to escape. 


BISTORT. This is the root of Polygonum Bistorta, a perennial herbaceous plant, 
growing in Europe and the north of Asia. The root is cylindrical, somewhat flattened, 
about as thick as the little finger, marked with annular or transverse wrinkles, furnished 
with numerous fibres, and folded or bent upon itself, so as to give it the tortuous appear- 
ance from which its name was derived. When dried, it is solid, brittle, of a deep 
brown color externally, reddish within, inodorous, and of a rough, astringent taste. 
It contains much tannin, some gallic acid and gum, and a large proportion of starch. 
It resembles the other vegetable astringents in medical properties, and is applicable to 
the same complaints; but is less efficient than catechu or kino, and in this country is 
seldom used. H. K. Bowman found 21 per cent. of tannin in bistort root. (A. J. P., 
1869, p. 193.) It may be employed in powder, decoction, or extract. The dose of the 
powder is 20 or 380 grains. 

Besides the bistort, some other plants belonging to the genus Polygonum have been 
used as medicines. Among those are P. aviculare, or knot grass, a mild astringent, for- 
merly employed as a vulnerary and styptic; P. Persicaria (Persicaria mitis), of a feebly 
astringent saline taste, and at one time considered antiseptic; and P. Hydropiper or 
water-pepper (Persicaria urens), the leaves of which have a burning and biting taste, 
inflame the skin when rubbed upon it, and are esteemed diuretic, and have been used 
with asserted success in amenorrhea and other uterine disorders. Its irritant and also 
medicinal properties are due to an acid, polygonic acid, discovered by C. J. Rademaker. 
(A. J. P., xliii. 490.) The water-pepper or smart-weed of this country—P. punctatum 
(Elliott), P. hydropiperoides (Michaux)—which grows abundantly in moist places, pos- 
sesses properties similar to those of the European water-pepper, and is occasionally used 
as a detergent in chronic ulcers, and internally in gravel. Dr. B. Woodward finds that 
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the dried plant contains 18 per cent. of tannin, and uses a saturated tincture with great 
advantage in diarrhoea and dysentery, in doses of 20 to 60 minims. Dr. Eberle very 
strongly recommended it in amenorrhea, in which complaint he found no other remedy 
equally effectual. He gave a fluidrachm of the saturated tincture of the plant, or from 
four to six grains of the extract, three or four times a day. He found it to produce a 
warmth and peculiar tingling sensation throughout the system, with slight aching pains 
in the hips and loins, and a sense of weight and tension within the pelvis. (Hberle’s Mat. 
Med., 4th ed., i. 441.) Dr. Wilcox, of Elmira, New York, has found advantage from a 
decoction of the dried leaves, made in the proportion of an ounce to the pint, and ap- 
plied locally, in mercurial salivation, and the sore-mouth of nursing women. (Am. Jour. 
of Med. Sci., N.S., xvi. 248.) Prof. Aughey finds that P. amphibium is readily culti- 
vated, with a yield of from three to six tons to the acre, that the roots contain 21-75 per 
cent., the stems 17:1 per cent. of tannic acid, and urges the growth of it for tanning 
purposes. (NV. &., 1876, 75.) P. Fagopyrum is common buckwheat. The leaves of this 
plant have been found by Mr. Ed. Schunck to contain a crystallizable coloring prin- 
ciple, identical with the rutin or rutic acid previously discovered by Weiss in the leaves 
of the common rue, and probably with the tlixzanthin of Moldenhaus, existing in the 
leaves of Ilex aquifolium or common holly. Buckwheat leaves yielded to Mr. Schunck 
somewhat more than one part of rutin in a thousand. (Chem. Gaz., No. 399, p. 201.) 


BISULPHATE OF POTASSIUM. Potassii Bisulphas. Acid Sulphate of Potassium 
(KHSO,). This salt, though formerly officinal in the Ed. and Dub. Pharmacopeias, has 
been omitted in the British. The following is the old formula of the Dublin Pharma- 
copeia. ‘Take of Sulphate of Potash, in powder, three ounces [avoirdupois]; Pure 
Sulphuric Acid one fluidounce [Imperial measure]. Place the Acid and Saltin a small 
porcelain capsule, and to this apply a heat capable of liquefying its contents, and which 
should be continued until acid vapors cease to be given off. The Bisulphate, which con- 
cretes as it cools, should be reduced to a fine powder, and preserved in a well-stopped 
bottle.’ It is frequently a by-product in chemical operations, being left as residue when 
potassium salts are decomposed by sulphuric acid. 

Properties, etc. Bisulphate of potassium is a white salt, having the form of a right 
rhombic prism so flattened as to be tabular, and a bitter and extremely acid taste. It is 
soluble in twice its weight of cold, and in less than its weight of boiling water. Alco- 
hol does not dissolve it, but, when added to an aqueous solution, precipitates the neutral 
sulphate. Exposed to the air, it effloresces slightly on the surface, and when moderately 
heated readily melts, and runs like oil. Ata red heat it loses water and the excess of 
acid, and is reduced to the neutral sulphate. Owing to its excess of acid, it acts precisely 
as an acid on the carbonates, causing them to effervesce. It is incompatible with alka- 
lies, earths, and their carbonates, with many of the metals, and most oxides. This salt 
was formerly called sal enixum. 

Medical Properties and Uses. Bisulphate of potassium unites the properties of an 
aperient and tonic, and may be given in constipation with languid appetite, such as often 
occurs in convalescence. Dr. Paris states that it forms a grateful adjunct to rhubarb. 
It answers also, according to Dr. Barker, for preparing a cheap aperient effervescing 
draught. Equal weights, a drachm for instance, of the bisulphate and of carbonate 
of sodium, may be dissolved separately, each in two fluidounces of water, then mixed, 
and taken in the state of effervescence. The dose of the bisulphate is one or two drachms. 


BLACK WAX. This appears to be a product of animal life, which has found its 
way to England from India and the Pacific Islands. (P.J. Tr., 2d ser., x. 11, 219.) 


BLOOD OF BULLOCKS. As long ago as 1852, Prof. Samuel Jackson, of this city, 
employed as a tonic the blood of bullocks carefully dried in vacuo, giving 5 to 10 grains 
of it asa dose. Recently it has been used considerably in Europe, and even drinking 
fresh bullock’s blood has come to some extent into fashion. Under the name of Sanguts 
Bovinus Exsiccatus, Dr. F. E. Stewart has introduced defibrinated dried bullock’s blood, 
claiming for it that, by the simple addition of water, bullock’s blood can be reproduced 
minus a small quantity of fibrin. There is no reason for believing that dried blood is 
more valuable than more usual ferruginous tonics, if indeed it be of equal value. 


BOLDO. This plant is an evergreen shrub, frequenting the meadows of the Andes, 
in Chili, where its yellowish-green fruit is eaten, its bark used in tanning, and its 
wood in charcoal-making. It is the Pewmus Boldo of Molina (1782). The leaves, 
which contain a large amount of an aromatic volatile oil in especial cells, are the parts 
used in medicine. They are entire, reddish brown when dry, coriaceous, with a promi- 
nent mid-rib and very numerous small glands upon their surface. A peculiar alka- 
loid, Boldine, has been found in them by MM. Bourgon and Verne (Journ. de Pharm., 
4e sér., xvi. 191). In France the remedy has been employed as a tonic, especially in 
eases in which there existed chronic hepatic torpor. (P. J. Tr., Nov. 1874, p. 405.) 
Fifty centigrammes (8 minims) of a tincture, made by macerating 100 parts of the drug 
in 500 parts of alcohol, are given at a dose, and increased gradually. Large doses are 
apt to vomit and purge. In South America it is used in gonorrhea and chronic catarrh 
of the bladder. (N. P., ii. 27; Bull. de Thérap., \xxxvi. 165.) 
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BOLE ARMENIAN. Theterm bolus or bole was formerly applied to various forms of 
argillaceous earth, differing in color, or place of origin. Such were the Armenian, Lem- 
mian, and French boles, and the ved and white boles. Some of these substances were so 
highly valued as to be formed into small masses and impressed with a seal, and hence 
received the name of ter7@ sigillate. They were all similar in effect, though the small 
proportion of oxide of iron contained in the colored boles may have given them greater 
activity. The only one at present kept in the shops is that called bole Armenian, from 
its resemblance to the substance originally brought. from Armenia. It is prepared, by 
trituration and elutriation, from certain native earths existing in different parts of 
Europe. It is in pieces of various sizes, reddish, soft, and unctuous, adhesive to the 
tongue, and capable of forming a paste with water. It consists chiefly of a hydrated 
silicate of aluminium with ferric hydrate. The boles were formerly employed as ab- 
sorbents and astringents, and were undoubtedly useful in some cases of acidity of the 
stomach and relaxed bowels. Bole Armenian is used chiefly as a coloring ingredient 
in tooth powders. 


BORAGO OFFICINALIS. Borage. This is an annual, hairy, succulent European 
plant, one or two feet high, with fine blue flowers, on account of which it is sometimes 
cultivated in our gardens. All parts of it abound in mucilage, and the stem and leaves 
contain nitrate of potassium with other salts. To these constituents the plant owes all its 
virtues. Itis much used in France. An infusion of the leaves and flowers, sweetened 
with honey or syrup, is employed as a demulcent, refrigerant, and gently diaphoretic 
drink in catarrhal affections, rheumatism, diseases of the skin, ete. The expressed juice 
of the stem and leaves is also given in the dose of from two to four ounces. The flowers 
are sometimes applied externally as an emollient. A distilled water, extract, and syrup 
were formerly used, but have fallen into neglect. Borage is scarcely known in this 
country as a medicinal plant. 


BORATE OF AMMONIUM. Biborate of Ammonium. 2(NH,HB,O,)3H,O. By 
dissolving one part of boracic acid in excess, in three parts heated water of ammonia, 
sp. gr. 960, and allowing the solution to cool slowly, this salt is obtained in crystals. 
These are rhombic octahedrons, with truncated summits, and often truncated edges, and 
are semitransparent. The taste of thesalt is alkaline, and it has an alkaline reaction. On 
exposure, it effloresces, losing ammonia, and becoming in time the quadriborate. It is 
soluble in about twelve parts of water. (Gmelin, ii. 485.) Attention has been called to 
this salt by M. Beeker, who has used it in stone inthe bladder and renal colic, and, as 
he believes, almost constantly with an amelioration of the symptoms. Under its influ- 
ence the urine becomes loaded with uric acid and the earthy phosphates. It is said also to 
be an excellent remedy in chronic catarrh of the bladder. It is believed by M. Beeker 
to be the dudus of Paracelsus, which had a great reputation in the treatment of urinary 
calculi. It may be given in the dose of from 10 to 20 grains every hour, in water 
sweetened with liquorice. (Journ. de Thérap. Méd.-Chir., Sept. 1, 1866.) 


BRAZIL NUTS. Cream Nuts. These are edible nuts imported from Brazil, and 
sometimes employed in making cream syrups for giving flavor to carbonic acid water. 
In Brazil an expressed oil is obtained from them, which is said to be used for burning, 
making ointments, and adulterating copaiba. Dr. Edward Donnelly, of Philadelphia, 
states (Proceedings Am. Pharm. Assoc., 1858, p. 827) that the nuts are the product of 
the Bertholletia excelsa (Humboldt and Bonpland), a large and beautiful tree, growing 
over extensive regions in South America. The leaf and fruit are figured in the work 
just referred to. B. Corenwinder has found in the kernel of the nut 65-60 per cent. of 
oil, and 15-31 per cent. of nitrogenous matter. (P. J. Tr., Aug. 1878, p. 86.) 


BRAZIL WOOD. A red dye-wood, the product of different species of Casalpina, 
growing inthe West Indies and South America. Two varieties are known in commerce: 
—1. The proper Brazil wood, said to be derived from Cesalpina echinata, and sometimes 
called Pernambuco or Fernambuco wood, from the province of Brazil where it is collected ; 
2. the brasiletto, produced by C. Brasiliensis and C. Crista, which grow in Jamaica and 
other parts of the West Indies. The former is the most highly valued. The sappan or 
sampfen wood may be referred to the same head, being obtained from the Cesalpina sap- 
pan, and possessing properties analogous to those of the brasiletto. The Nicaragua or 
peach wood is also analogous to the brasiletto, and is said by Bancroft to be derived from 
a species of Cesalpina. It is produced in the East Indies. Brazil wood is nearly in- 
odorous, has a slightly sweetish taste, stains the saliva red, and imparts its coloring mat- 
ter to water. It was formerly used in medicine; but has been abandoned as inert. In 
pharmacy it serves to color tinctures, etc. ; but its chief use is in dyeing. A red lake 
is prepared from it, and it isan ingredient inared ink. Its dyeing properties are owing 
to acrystallizable coloring principle, named brazilin or brasilin, C,,H,.0,. This, as usually 
obtained, is of a sulphur-yellow color, which it preserves in the dark, but soon loses in 
the sunlight, to which it is remarkably sensitive, changing to a reddish hue after a few 
minutes’ exposure, and undergoing asimilar alteration in diffused daylight, though more 
slowly. The principle should, therefore, be kept in perfectly opaque vessels. It is now 
stated that when absolutely pure it is colorless, and becomes red on exposure to the air. 
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It is sparingly soluble in water, yielding a sweet and almost colorless solution which is 
not changed by acids, but is deeply reddened by alkalies. In alcohol and ether it is some- 
what more soluble than in water, giving a light-yellow solution. The colorless watery 
solution soon becomes reddish in the air, afterwards yellowish red, and acquires the 
curious property of phosphorescing in a golden-yellow light. (C. F. Schénbein, Newes 
Repertor., 1868, vol. xvii., part vii., p. 890; Journ. de Pharm., 4e sér., xix. 88.) 


BROMAL. (C,HBr,O.) This substance resembles chloral in its chemical properties, 
like it existing as an oily colorless liquid, or, when united with water or alcohol, as a 
crystalline hydrate or alcoholate. It boils at about 100° C, (212° F.), and distils without 
decomposition. It is prepared by adding, little by little, 3 to 4 parts of bromine to re- 
frigerated alcohol. After fifteen hours of contact the mixture is distilled. The bromine 
and other very volatile products come over first, and afterwards, at a temperature of 
160° C. (820° F.) to 180° C. (856° F.), the bromal, with an oily substance insoluble in 
water. Water being added, the hydrate of bromal (C,H Br,0,2H,O) is formed. By the 
action of an alkali, bromoform is produced from the hydrate of bromal. Its physiolog- 
ical action has been investigated by Dr.S. Steinauer. (Virchow’s Archiv, May 19, 1870.) 
In frogs it produced at first great restlessness, followed by sleep of moderate intensity, 
accompanied by an almost complete analgesia. In warm-blooded animals similar symp- 
toms were developed. Dyspncea was usually very marked, and death sometimes occurred 
in convulsions. The cardiac ventricles after death were relaxed or tetanized, according 
as the dose had been large orsmall. Dr. Steinauer believes the succession of symptoms is 
due to the first action being that of the bromal, and the subsequent, that of bromoform 
and nascent bromides generated in the blood from the bromal hydrate. Dr. Steinauer 
administered the drug to several patients, in doses of three grains at bedtime, with the 
effect of relieving pain or producing sleep. In epileptics it seemed to avert the paroxysms. 


BROMIDE OF CADMIUM. (CdBr,.) This salt is not often used in medicine, but a 
case of severe poisoning by it (Boston Med. and Surg. Journ., Oct. 1876) makes allusion 
to it here necessary. The symptoms were those of violent irritant poisoning. 


BROMIDE OF CALCIUM. (CaBr,.) This is prepared by M. Boedecker by first form- 
ing a bromide of sulphur by the addition of 20 parts of the flowers of sulphur to 240 parts 
of bromine; this is added to a milk of lime containing 140 parts of fresh lime. The sul- 
phate and bromide of calcium are formed and are readily separated. (Journ. de Pharm., 
4e sér., viii. 463.) Mr. Jas. R. Mercein puts five ounces of bromine and twoand a half 
pints of water in a half-gallon specie jar, passes a stream of sulphuretted hydrogen 
through the bromine until it is all taken up, filters, drives off excess of sulphuretted 
hydrogen by heat, distils the solution of hydrobromic acid thus obtained until four-fifths 
have passed over, saturates this with excess of precipitated carbonate of calcium, filters 
and evaporates. (A. J. P., xliv. 100.) For Macdonald’s process see 14th ed. U.S. D., 
p. 1597, or A. J. P., xliv. p. 447. Bromide of calcium is a granular salt, of a hot, some- 
what saline taste. It is freely soluble in twice its weight of water. It has been used in 
medicine for the same purposes as bromide of potassium. Dr. Guttmann (Phila. Med. 
Times, iv. 361) found it in its action on animals to be only one-third to one-fourth the 
strength of the potassium salt, and to be wanting in the action which is exerted by that 
salt upon the heart. The dose is one-half drachm to two drachms. 


BROMIDE OF CERIUM. (Ce,Br,.) This salt is prepared by Mr. Charles Bullock by 
calcining the oxalate in a porcelain capsule until it becomes converted into the yellowish- 
brown sesquioxide, dissolving this in hydrochloric acid, precipitating with carbonate of 
sodium, dissolving in hydrobromic acid, and evaporating at a low temperature to dry- 
ness. As thus prepared, the salt is of a light chocolate color, and of a very styptic 
sweetish taste, soluble in 95 per cent. alcohol, partially soluble in water. (A. J. P., xliii. 
345. ) 

BROMIDE OF ETHYL. Ethyl Bromide. Hydrobromie Ether. (C,H,Br.) This 
ether was discovered by Serullas in 1827, who prepared it by acting on alcohol with 
bromine in the presence of phosphorus. (Ann. Ch. Phys., xxxiv. 99.) Personne sug- 
gested the use of amorphous phosphorus, as less dangerous than ordinary phosphorus, 
and more convenient to manipulate. (Compt.-Rend., iii. 468.) A process was also recom- 
mended by Prof. Remington, based upon Personne’s suggestion. (Proc. Amer. Pharm. 
Assoc., 1877.) De Vrij proposed to decompose bromide of potassium with sulphuric 
acid in the presence of alcohol, and a modification of this method is generally em- 
ployed now for its production. We have obtained good results by the following process. 

Take of potassium bromide (not powdered) 58 parts ; sulphuric acid, sp. gr. 1-838, 
44 parts; alcohol (clean), 95 per cent., 44 parts; water, 28 parts. Pour the water into 
a flask having double the capacity of the liquid ingredients above, and gradually add 
the acid ; when the liquid has become cool, add the potassium bromide, and having 
placed the flask in a sand-bath, adjust a thermometer, and with a bent glass tube con- 
nect the flask with a well-cooled condenser ; insert a narrow glass tube in the cork of the 
flask, and by means of a short rubber tube connect it with a narrow glass tube which 
is terminated by a siphon; the shorter limb of this siphon is inserted in the bottle contain- 
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ing the alcohol, which is elevated three feet or more above the flask. Heat the contents of 
the flask to 116° C. (240°8° F.), and having attached a screw pinch cock to the short 
rubber tube of the siphon, allow the alcohol to drop or flow in a small stream into the 
flask, carefully regulating the rate or flow so that the temperature shall not fall below 
100° C, (212° F.), nor rise above 116° C. (240-8° F.). When all the alcohol has passed 
into the flask, continue the distillation until the temperature rises to 116° C. (240°8° F.), 
and then disconnect the receiving flask. Agitate the distillate with an equal bulk of dis- 
tilled water, to which has been added five parts of solution of soda (or sufficient to render 
the liquid slightly alkaline), and when the mixture has clearly separated into two layers, 
pour off the uppermost layer, and having introduced the heavier liquid into a clean flask 
containing a few fragments of chloride of calcium, redistil it. For other methods of 
manufacture, see V. R., 1877, p. 200; 1879, p. 8; A. J. P., 1879, p. 292; 1880, pp. 248, 
280, 298. Dr. L. Wolff’s process for making it economically will be found in A. J. P., 
1880, p. 242. 

Bromide of ethyl is a colorless, very volatile liquid, not inflammable, having an 
agreeable odor, and a hot, saccharine taste. Its specific gravity is 1-420. It boils at 
40° ©, (104° F.). It is very sparingly soluble in water, freely soluble in strong alcohol] and 
ether. When a small portion is evaporated from a porcelain plate by causing it to low 
to and fro over the surface, little or no foreign odor is yielded as the last portions pass 
off, and the plate is covered with a slight deposit of moisture. 

Bromide of ethyl has been used as an anesthetic, and at one time bade fair to become 
very popular. The occurrence of two deaths during its use, however, early arrested 
its successful career. It is a very prompt anesthetic, in most cases acting even more 
quickly than does chloroform, but less agreeably to the patient. Recovery is very prompt. 
Its action upon the heart is the same as that of chloroform. Injected into the jugular 
vein, it arrests the heart’s action, and one death produced by it was distinctly by syncope. 
In some cases it has seemed very irritant. It appears to be even more dangerous than 
chloroform, and will probably never be used to any extent in practical medicine. 


BROMIDE OF IRON. Ferri Bromidum. (FeBr,.) This bromide is obtained by heat- 
ing gently, in thirty parts of water, two parts of bromine, and one of iron filings. When 
the liquid has become greenish, it is filtered and evaporated to dryness in an iron vessel ; 
and the dry mass, again dissolved and evaporated to dryness, furnishes the bromide. 
Bromide of iron is a. brick-red, deliquescent salt, very soluble, and extremely styptic. 
For medical employment it should be in aqueous solution, protected by sugar. Mr. 
Dillwyn Parrish has proposed the following formula. Take of bromine two hundred 
grains; iron filings eighty-five grains; distilled water four and a half fluidounces ; sugar 
three ounces. Make a solution in the manner directed for preparing solution of iodide 
of iron. (Med. Exam., vii. 162.) For other formulas, see P. J. Tr., 3d ser., v. 67, 162. 
This solution is deemed tonic and alterative. It has been used with advantage by Dr. 
HK. Gillespie, of Brady’s Bend, Pa., in tetter, scrofulous tumors, inflammation of the 
glands both acute and chronic, erysipelas, and amenorrhea. In tumors and erysipelas, 
Dr. Gillespie, besides giving the solution internally, applies it to the parts affected, by 
means of a feather, two or three timesaday. Dr. David Alter, of Freeport, Pa., has 
employed it with seeming benefit in phthisis and other tuberculous diseases. It has also 
been found useful in bronchocele. The dose of Mr. Parrish’s solution is twenty drops, 
three times a day, gradually increased until its effects are manifested. Bromide of iron 
is formed as the first step of the process for preparing bromide of potassium. 


BROMIDES OF THE ALKALOIDS. These have been proposed as medicinal agents, 
but are devoid of any advantages. They may be made by precipitating bromide of barium 
by the sulphate of the alkaloid, as suggested by Geo. Macdonald. (A. J. P., 1872, p. 447.) 


BROMIDES OF MERCURY. Mercurous bromide (Hg,Br,) is formed by adding 
bromide of potassium to mercurous nitrate. It falls as a white curdy precipitate. Mer- 
curic bromide (HgBr,) may be obtained by digesting mercurous bromide in water con- 
taining bromine. Mr. A. KE. Ebert prepares it by reaction between bromide of potassium 
and officinal solution of nitrate of mercury. For the particulars of the process, see a 
paper by Mr. Ebert in the A. J. P., March, 1867, p. 107. It is in the form of colorless 
crystals, soluble in water and alcohol. Exposed to heat it melts and sublimes. These 
bromides are analogous in composition and medical preperties to the corresponding 
iodides of mercury. Mercurous or protobromide is given in the dose of a grain daily, 
gradually increased. Mercurie or bibromide, like corresive sublimate, is an irritant 
poison, and may be administered in doses of the sixteenth of a grain, gradually increased 
to the fourth, either in the form of pill, or in ethereal solution made by dissolving a 
grain in a fluidrachm of ether. 


BUXUS SEMPERVIRENS. Boz. This evergreen shrub is too well known to re- 
quire description. Though much cultivated in this country as an ornamental plant, it 
is a native of Europe and Western Asia. The wood is considered diaphoretic in its 
native countries, and is used in decoction in rheumatism, secondary syphilis, ete. The 
leaves, which have a peculiar odor and a bitter and disagreeable taste, are said to be 
purgative in the dose of adrachm. A volatile oil distilled from the wood has been 
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given in epilepsy. A tincture formerly enjoyed some reputation as an antiperiodic. 
(Mérat et De Leis.) In 1860 it was determined by Walz that buzine, an alkaloid which 
had been discovered in the leaves of this tree, was identical with the bebeerine of the 
bebeeru or nectandra bark. (See Nectandra ; also P. J. Tr., Oct. 1869, p. 194.) 


BYTTERA FEBRIFUGA. Bitter Ash. The name Byttera febrifuga was given by 
M. Bélanger to a tree growing in Martinique, in the West Indies, the wood of which has 
tonic properties closely analogous to those of quassia. It appears to be one of the Simaru- 
bacez ; but differs from the plants of the genus Simaruba of De Candolle, in having 
hermaphrodite flowers, resembling in this respect the Quassia of that author. A bitter 
principle has been separated from the wood by M. Gerardias, which is closely analogous 
if not identical with guwassin, the active principle of quassia. The wood has long been used 
in the West Indies in the cure of intermittents, and probably has all the remedial proper- 
ties of the simple bitters. (Jowrn. de Pharm., xxxi. 110.) It seems, however, at present 
to be admitted that this Byttera of M. Bélanger is really the Quassia excelsa of Linn.., 
the Simaruba excelsa of De Candolle, from which quassia is generally obtained (Ann. de 
Thérap., 1858, p. 190); and a specimen of the wood of this supposed Byttera, said to 
be from the island of Guadeloupe or Martinique, which the late Dr. Geo. B. Wood 
saw at the Palais d’Industrie in Paris, bore a very close resemblance to the billets of 
quassia. 


CABBAGE LEAVES. The leaves of ordinary cabbage have been highly praised 
by Dr. Blanc (NV. R#., 1878, p. 407) as a stimulant application to foul, indolent ulcers. 


CABBAGE-TREE BARK. The bark of Andira inermis (De Cand.), Geoffroya 
inermis (Willd.), Woodv. Med. Bot., p. 416, t. 151. This is a leguminous tree, with 
a stem rising to a considerable height, branched towards the top, and covered with a 
smooth gray bark. The leaves are pinnate, consisting of six or seven pairs of ovate- 
lanceolate, pointed, veined, smooth, petiolate leaflets, with an odd one at the end. The 
flowers are rose-colored, and in terminal panicles, with very short pedicels. The tree is 
a native of Jamaica and other West India Islands. The bark, which is the part used, 
is in long pieces, thick, fibrous, externally of a brownish-ash color, scaly, and covered 
with lichens, internally yellowish, of a resinous fracture, a disagreeable smell, and a 
sweetish, mucilaginous, bitterish taste. Its powder resembles that of jalap. Hutten- 
schmidt obtained from it a crystallizable, very bitter substance, having the composition 
and neutralizing properties of the vegetable alkaloids, and named it jamaicine. Two 
grains of it produced violent purging in pigeons. 

Theodore Peckolt says of the wood of the tree, which he calls Andira anthelmintica, 
that the workmen engaged in sawing it are apt to be affected with inflammation of the 
eyes, constriction of the throat, excessive thirst, a bitter, burning taste, a troublesome 
itching over the body, and sometimes eruptions onthe skin. By treating a concentrated 
decoction of the wood with hydrate of lime, filtering after 48 hours, evaporating to the 
consistence of syrup, and exhausting the residue with alcobol, Peckolt obtained a yel- 
lowish-brown coloring matter which he called andirin. Healso obtained a peculiar resin 
by treating the wood with alcohol, filtering, distilling off most of the alcohol, and then 
precipitating by water. The resin is inodorous, of a bitter, acrid taste, soluble in alco- 
hol, and but partially soluble in ether. This resin, and peculiarly the portion soluble in 
ether, gives its irritating properties to the sawdust. (Chem. Centralbl., Nov. 17, 1858.) 

On the continent of Europe, the bark of Andira retusa (Geoffroya Surinamensis), 
which grows in Surinam, has also been used. It is considered more powerfully vermi- 
fuge, and less liable to produce injurious effects. It has a grayish epidermis, beneath 
which it is reddish brown, laminated, compact, and very tenacious, and, when cut trans- 
versely, exhibits a shining and variegated surface. In the dried state it is inodorous, 
but has an austere bitter taste. The powder is of a pale cinnamon color. 

Cabbage-tree bark is cathartic, and, in large doses, apt to occasion vorniting, fever, 
and delirium. It is said that these effects are more liable to result if cold water is drunk 
during its operation, and are relieved by the use of warm water, castor oil, or a vegetable 
acid. In the West Indies it is esteemed a powerful vermifuge, and is much employed 
for expelling lumbrici; but it is dangerous if incautiously administered, and instances 
of death from its use haveoccurred. It is almost unknown in this country. The usual 
form of administration is that of decoction, though the medicine is also giyen in powder, 
syrup, and extract. The dose of the powder is from a scruple to half a drachm, of the 
extract three grains, of the decoction two fluidounces.’ 


CACTUS GRANDIFLORA. MNight-blooming Cereus. This well-known flowering 
plant has recently been introduced into therapeutics. Dr. Rubini has used with success, 
in functional palpitations of the heart, a tincture made of four ounces of the fresh stems 
and flowers and a pint of strong alcohol, by macerating for a month, and filtering. He 
gives from one to five drops three times a day. (WN. V. Med. Record, Sept. 1868, 299.) 
Dr. R. E. Kunge confirms the statements of the value of the cactus in cardiac disease, 
using it with asserted good in angina pectoris and various organic disorders. He gives 
the tincture in doses of twenty drops. (NV. P., vol. ii.) We have made some trial of it 
without being able to perceive any effect from it. 
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CAHINCA. This medicine attracted at one time considerable attention. The name 
of cahinca or cainca was adopted from the language of the Brazilian Indians. The 
Portuguese of Brazil call the medicine raiz pretta or black root. When first noticed in 
Europe, it was supposed to be derived from the Chiococca racemosa of Linneus, which 
was known to botanists as an inhabitant of the West Indies. But Martius, in his 
‘‘Specimen Materiz Medice Brasiliensis,’’ describes two other species of Chiococea, C. 
anguifuga and C. densifolia, which afford roots having the properties of the root ascribed 
to C. racemosa; and, as the medicine was brought from Brazil, there seemed to be good 
reason for referring it to one or both of the plants named by that botanist A. Richard, 
however, received from Brazil specimens of C. racemosa as the cahinca plant. 

A specimen brought into this market consisted of cylindrical pieces, varying in size 
from the thickness of a straw to that of the little finger, somewhat bent or contorted, 
slightly wrinkled longitudinally, with occasional small asperities, internally ligneous, 
externally covered with a thin, brittle, reddish-brown bark, having a light-brown or 
brownish ash-colored epidermis. The cortical portion, which was of a resinous char- 
acter, had a bitter disagreeable taste, somewhat acrid and astringent; the ligneous part 
was quite tasteless. The virtues of the root reside almost exclusively in its bark. They 
are extracted by water and alcohol. Cahinca has been analyzed by several chemists. 
Four distinct principles were discovered in it by Pelletier and Caventou:—1. a crys- 
tallizable bitter substance, believed to be the active principle, and called cahincic acid, 
C,pHy,Oj; 2. a green fatty matter of a nauseous odor; 3. a yellow coloring matter; and 
4. a colored viscid substance. Rochleder and Hlasiwetz found also catffetannic acid. 
By these chemists a tincture, obtained by boiling the bark in alcohol, was precipitated 
first with a spirituous solution of acetate of lead, and afterwards, having been previ- 
ously filtered, with the tribasic acetate of lead. The first precipitate consisted chiefly of 
caffetannate and a portion of cahincate of lead, the second of cahincate of lead exclu- 
sively. To obtain the caffetannic acid separate, the first precipitate was treated with 
sulphuretted hydrogen, and afterwards with neutral acetate of lead, and in like manner 
several times, until at length a pure caffetannate of lead remained, which, on decompo- 
sition, yielded an acid identical with the tannic acid of coffee. The cahincic acid was 
obtained by treating the second precipitate with sulphuretted hydrogen, and concen- 
trating the resulting liquid. Cahincic acid is white, without smell, of a taste at first 
scarcely perceptible, but afterwards extremely bitter and slightly astringent, of difficult 
solubility in water, but readily soluble in alcohol, permanent in the air, and unaltered at 
100° C. (212° F.). It reddens vegetable blues, and unites with the alkalies, but does not 
form crystallizable salts. It is thought to exist in the root as subecahincate of calcium. 

Medical Properties. Cahinca is tonic, diuretic, purgative, and emetic. In moderate 
doses it gently excites the circulation, increases the discharge of urine, and produces 
evacuations from the bowels; but is rather slow in its operation. It may be made to 
act also as a diaphoretic, by keeping the skin warm, using warm drinks, and counteract- 
ing its purgative tendency. In some patients it occasions nausea and griping, and in 
very large doses always acts powerfully both as an emetic and cathartic. In Brazil it 
has long been used by the natives as a remedy for the bites of serpents; and its Indian 
name is said to have been derived from this property. According to Martius, the bark 
of the fresh root is rubbed with water till the latter becomes charged with all its active 
matters ; and the liquid, while yet turbid, is taken in such quantities as to produce the 
most violent vomiting and purging, preceded by severe spasmodic pains. Patrick Brown 
speaks of the root of C. vacemosa as very useful in obstinate rheumatism. But the vir- 
tues of cahinca in dropsy, though well known in Brazil, were first made known to the 
European public in the year 1826, by M. Langsdorf, Russian Consul at Rio Janeiro. 
Achille Richard afterwards published a few observations in relation to it in the Journ. 
de Chimie Médicale; and its properties were subsequently investigated by numerous prac- 
titioners. M. Francois, of Paris, contributed more than any other physician to its rep- 
utation. It was considered by him superior to all other remedies indropsy. But gen- 
eral experience has not confirmed the partial estimate of Dr. Frangois; and, having 
been found at least equally uncertain with other diuretics, the medicine is now little used. 
It was employed in substance, decoction, extract, and tincture. The powdered bark of 
the root was given as a diuretic and purgative, in a dose varying from a secruple to a 
drachm; but the aqueous or spirituous extract was preferred. The dose of either of 
these is from tén to twenty grains. Dr. Francois recommended that, in the treatment 
of dropsy, a sufficient quantity should be given at once to produce a decided impression, 
which should afterwards be maintained by smaller doses, repeated three or four times a 
day. 

CALAMINA. Calamine. Lapis Calaminaris. Calamine is found in the United States, 
but more abundantly in Germany and England. It usually occurs in compact or earthy 
masses, or concretions, of a dull appearance, readily scratched by the knife, and break- 
ing with an earthy fracture; but sometimes it is found crystallized. Its color is very 
variable; being, in different specimens, grayish, grayish yellow, reddish yellow, and, 
when very impure, brown or brownish yellow. Its sp. gr. varies from 3:4 to 4:4. Be- 
fore the blowpipe it does not melt, but becomes yellow and sublimes. When of good 
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quality, it is almost entirely soluble in the dilute mineral acids; and, unless it has been 
previously calcined, emits a few bubbles of carbonic acid. If soluble in sulphuric acid, 
it can centain but little carbonate of calcium, and no sulphate of barium. 

Prepared Calamine. Calamina Preparata. Calamine must be impalpable before being 
used in medicine. The following is the U. 8. formula of 1850. ‘ Tuke of Calamine a 
convenient quantity. Heat it to redness, and afterwards pulverize it; then reduce it to 
a very fine powder in the manner directed for Prepared Chalk.’’ The object of this 
process is to bring the native carbonate of zinc, or calamine, to the state of an impalpable 
powder. COalamine, as sold in England and the United States, was formerly almost 
always spurious, consisting wholly or principally of sulphate of barium, colored with 
sesquioxide of iron. Of six samples analyzed by Mr. F. Bringhurst, of Wilmington, 
Del., five were totally devoid of zinc, and the sixth contained only 2 per cent. of the 
oxide. (A. J. P., July, 1857.) But more recently (P. J. Tr., 1866), Mr. R. H. Davis 
has found that most of the calamine, sold as such in Great Britain, is genuine. Pre- 
pared calamine is in the form of a pinkish or flesh-colored powder, of an earthy ap- 
pearance. Sometimes it is made up into small masses. It is used only as an external 
application, being employed as a mild astringent and exsiccant in excoriations and 
superficial ulcerations. For this purpose it is usually dusted on the part, and hence 
the necessity for its being in very fine powder. It is often employed in the form of 
cerate. 


CALLITRICHE VERNA. (Gray’s Manual, p. 384.) Water Starwort. This is a 
small, herbaceous, indigenous water-plant, which with other species of the genus is sup- 
posed to have diuretic properties, and is given in decoction in dropsical affections and 
complaints of the urinary organs. 


CALOTROPIS GIGANTEA. Brown. Asclepias gigantea. Linn. Madar or Mudar, 
of the East Indies, is the bark of the root of a species of Calotropis, generally considered 
as C. gigantea, but asserted by Dr. Casanova to be a distinct species, and named by him 
C. Madarii Indico-orientalis. C. gigantea is a native of Hindostan, but is naturalized 
in the West Indies. The bark, as employed, is without epidermis, of a whitish color, 
nearly or quite inodorous, and of a bitter somewhat nauseous taste. It appears to have 
the general properties of many other acrid medicines ; in small doses increasing the se- 
cretions, and in larger, producing nausea and vomiting. According to Dr. Casanova, 
it is especially directed to the skin, the capillaries and absorbents of which it stimulates 
to increased action. It is chiefly recommended as a remedy in the obstinate cutaneous 
diseases of tropical climates, such as elephantiasis and leprosy. It has been employed 
also in syphilis, dropsy, rheumatism, and hectic fever; and Mr. J. J. Durant states that 
he has found it an excellent substitute for ipecacuanha in acute dysentery, giving it in 
the same dose. (Am. Journ. of Med. Sci., Oct. 1866, p. 526.) It is given in substance in 
the dose of from three to twelve grains, three times a day, and gradually increased till 
it affects the system. The plant has of late years been applied to various economical 
purposes in India. The most important of these is the manufacture of cords, ropes, etc., 
from the fibres of its branches, which are said to possess many of the properties of flax, 
and to be applicable to the making of cloth. (Chem. News, No. 167, p. 76.) 


CAM WOOD. A red dye-wood, procured from the Baphia nitida of De Candolle, a 
leguminous tree, growing on the western coast of Africa. The wood is usually kept 
in the shops in the ground state. It yields its coloring matter scarcely at all to cold 
water, slightly to boiling water, and readily to alcohol and alkaline solutions. The 
coloring matter is thought to be identical with santalin. 


CANARY SEED. The seeds of Phalaris Canariensis, an annual plant belonging to 
the grasses, originally from the Canary Islands, but now growing wild in Europe and 
the United States, and cultivated in many places. The seeds are ovate, somewhat com- 
pressed, about two lines long, shining, and of a light yellowish-gray color externally, 
and brownish within. Their chief constituent is starch. They were formerly esteemed 
medicinal, but are now used only for emollient cataplasms. They are nutritive, and 
their meal is said to be mixed, in some places, with wheat flour, and made into bread. 
They are used as food for canary birds. 


CAOUTCHOUC. Gum Elastic. India Rubber. A small amount of India rubber 1s 
yielded to commerce by the climbing plants of the West Coast of Africa, but the great 
bulk of the product comes from India and South America. The chief caoutchouc plant 
of India is the Ficus elastica. This is a very large tree, whose seed usually germinates 
in the fork of a tree, and gives off as it grows aerial roots, which sink into the ground; 
by a continuation of this process at last a single tree will be possessed of a great many 
trunks and cover a large extent of ground. Recently the India economic botanists have 
discovered a new source of caoutchoue in the apocynaceous creeper Chavannesia esculenta. 
The most important India rubber trees of South America belong to the genera Castilloa 
and Hevea. The first genus belongs to the Artocarpacez, and is represented by two or 
more species (C. elastica and C. Markhamiana), which are scattered over all the equatorial 
western portions of South America. The genus Hevea occupies the valley of the Ama» 
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zon, extending up to the Cordilleras. There are eight species of it enumerated by Mr. 
J. Collins. In the southern Brazilian province of Ceara, Mr. Cross, whilst collecting 
India rubber plants for the British Government, discovered a new tree (Manihot Gla- 
giovit), resembling in appearance the birch, and yielding to commerce much caoutchouc. 
Whilst all the other South American rubber plants grow in an excessively moist climate, 
it flourishes ina dry district. (See Appendix to Markham’s Peruvian Bark, London, 1880.) 
On being wounded, the various trees emit a milky juice, which concretes on exposure, 
and constitutes the substance in question. Caoutchouc comes to us in large flat pieces, 
or moulded into various shapes. The latter are formed by applying successive layers of 
the juice upon moulds of clay, which are broken and removed when the coating has at- 
tained a sufficient thickness and consistence. In the drying of these layers they are ex- 
posed to smoke, which gives to the concrete mass a blackish color. The juice, when it 
concretes by exposure to the air, assumes on the outer surface a yellowish-brown color, 
while the mass remains white or yellowish white within. It is said that a little alum 
facilitates the coagulation, while ammonia retards it; so that a little of the latter may 
be advantageously added, when it is desired to keep the milky juice in the liquid state. 
(R. Spruce, P. J. Tr., xv. 118.) The recent juice contains, according to Faraday, 1:9 
per cent. of vegetable albumen, traces of wax, 7:18 per cent. of a bitter azotized sub- 
stance soluble in water and aleohol, 2:9 of a substance soluble in water but insoluble in 
alcohol, 56:37 of water with a little free acid, and only 81-7 of the pure elastic principle 
to which chemists have given the name of caoutchouc. Besides these principles the con- 
crete juice, as it reaches us, generally contains soot derived from the smoke used in dry- 
ing it. Pure caoutchouc is nearly colorless, and in thin layers transparent. It is high] 
elastic, lighter than water, without taste and smell, fusible at about 120° C. (248° F.), re. 
maining unctuous and adhesive upon cooling, inflammable at a higher temperature, insol- 
uble in water, alcohol, the weak acids, and alkaline solutions, soluble in ether when entirely 
freed from alcohol, soluble also in chloroform and most of the fixed and volatile oils, 
though, in the latter, at the expense of its elasticity. It is said, however, that the oils 
of lavender and sassafras dissolve it without change, and that, when precipitated by al- 
cohol from its solution in cajeput oil, it is still elastic. But its best solvents, for practical 
purposes, are coal-naphtha or benzin, the empyreumatic oil obtained by distilling caout- 
chouc itself, and pure oil of turpentine. According to Dr. Bolley, the best method of 
effecting its solution, for the preparation of a varnish, is first to digest it, cut in small 
pieces, in bisulphide of carbon, which converts it into a jelly, and then to treat this 
jelly with benzin. A larger proportion is thus taken up than by any other method. 
(See A. J. P., 1862, p. 414.) Caoutchouc is not affected by atmospheric air, chlorine, 
hydrochloric or sulphurous acid gas, or ammonia. It consists, according to Faraday, 
of 87:2 parts of carbon, and 12-8 of hydrogen. The unpleasant odor acquired by caout- 
chouc, through its property of absorbing gases, which almost. unfits it sometimes for 
purposes to which it is otherwise applicable, may be obviated by exposing it to the still 
greater power of absorption possessed by charcoal. (See A. J. P., 1867, p. 236.) 

By the action of sulphur, caoutchouc acquires properties which greatly increase its 
value in the arts. It becomes of a black color and horny consistence, preserves its 
elasticity under the influence both of heat and cold, is compressible with great difficulty, 
and resists the ordinary solvents, such as petroleum and oil of turpentine. In this state 
it is said to be vulcanized. The discovery of the process of vulcanization is ascribed to 
Mr. Charles Goodyear, of New York. (Chem. Gaz., x. 193.) It consists in submitting 
caoutchouc in thin sheets to the action of a mixture, composed of 40 parts of bisulphide 
of carbon and 1 of chloride of sulphur. For fuller details the reader is referred to the 
Journ. de Pharm. (8e sér., xvii. 205). But the same object may be effected by other 
methods. When thin layers of caoutchouc are immersed for two or three hours in 
melted sulphur at the heat of 116° C. (240° F.), they are penetrated by the sulphur, but 
undergo no change of properties. If now heated in an inert medium to a temperature 
of from 135° C. (275° F.) to 160° C. (820° F.), a chemical reaction takes place, and the 
vulcanized product is obtained. The same result takes place if the caoutchouc be first 
pounded with from 12 to 20 per cent. of finely powdered sulphur, and then heated to the 
temperature requisite for vulcanization. In either case, a portion of uncombined sul- 
pas remains mechanically mixed with the vulcanized caoutchouc, from which it may 

e separated by various solvents, such as solutions of caustic soda or potassa, bisulphide 
of carbon, oil of turpentine, anhydrous ether, etc. The desulphurated product thus 
obtained, while exempt from the disadvantages arising from the reaction of free sulphur, 
is more porous than before. (J bid., xxi. 866.) Another mode of vulcanization, proposed 
by Mr. Humphrey, is based on the property of dissolving chloride of sulphur possessed 
by petroleum, which is substituted for bisulphide of carbon. It is necessary that the pe- 
troleum should be perfectly freed from water, by which the chloride of sulphur is im- 
mediately decomposed. This is effected by agitating the petroleum of commerce long 
and energetically with one-tenth of concentrated sulphuric acid; after which, the acid 
being allowed to subside, the petroleum is decanted, and treated with 200 to 250 grammes 
(about half a pound) of powdered quicklime for each hectolitre (26-4 gallons), with a 
little black oxide of manganese. The liquid, being now distilled, is fit for the vulcaniza- 
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tion of the caoutchouc. According to the Chemist, there is no economy in the substitu- 
tion of petroleum for the bisulphide of carbon, but a great advantage in regard to the 
health of the workmen, and the facility of the work. (Ibid., de sér., ii. 386.) 

Caoutchouc is used enormously in the arts for an infinite variety of purposes. In 
chemistry and surgery it has also numerous applications. It is now asserted that caout- 
chouc, whether vulcanized or not, is unfit for effecting the junction of chemical appa- 
ratus, when it is necessary to obtain gases quite pure; as it admits the escape of a portion 
of the gas and the entrance of the air, according to the law of diffusion established by 
Prof. Graham. This inconvenience, however, may be remedied by covering the caout- 
chouc with a coating of asphaltum dissolved in tar. An excellent glue may be made 
by dissolving, with the aid of heat and agitation, 3 parts of caoutchouc in 30 of naphtha, 
and adding 64 parts of finely-powdered shellac. It may be obtained in sheets by pouring 
it when hot on plates of metal (A. J. P., 1867, p. 185). Caoutchouc has been given 
internally in phthisis, in the dose of one or two grains, gradually increased. 


CAOUTCHOUC, ARTIFICIAL. Prof. Sonnenschein has discovered that an elas- 
tic mass resembling caoutchouc may be obtained by combining tungstate of sodium with 
certain organic substances. If tungstic acid or tungstate of sodium be added to a solu- 
tion of glue and afterwards hydrochloric acid, a compound of tungstic acid glue is pre- 
cipitated, which is so elastic at 29.4° C. (85° F.) to 40.5° CO. (105° F.) that it can be 
drawn out into very thin fibres. On cooling, the mass becomes very solid and brittle. 
tag. 5 xii,’471,) 

CAOUTCHOUC, MINERAL. Large tracts of ground in Australia are said to be 
covered by this substance, in many places to a foot in depth. It is stated to resemble 
caoutchouce closely, and not to be of a petroleum nature. It has not been determined 
whether it is of mineral or vegetable origin. (P. J. Tr., 3d ser., il. 763.) 


CAPPARIS SPINOSA. Caper-bush. A low, trailing shrub, growing in the South 
of Europe and North of Africa. The buds or unexpanded flowers, treated with salt and 
vinegar, form a highly esteemed pickle, which has an acid, burning taste, and is con- 
sidered useful in scurvy. The dried bark of the root was formerly officinal. It is in 
pieces partially or wholly quilled, about one-third of an inch in mean diameter, trans- 
versely wrinkled, grayish externally, whitish within, inodorous, and of a bitterish, some- 
what acrid, and aromatic taste. It is considered diuretic, and was formerly employed 
in obstructions of the liver and spleen, amenorrhcea, and chronic rheumatism. 


CAPSELLA BURSA-PASTORIS. Shepherd’s Purse. Thlaspi Bursa-Pastoris. Linn, 
This very common weed is bitter and pungent, yields a volatile oil on distillation iden- 
tical with oil of mustard, and has been used as an antiscorbutic, alsoin hematuria and 
other hemorrhages, as well asin dropsy. Two to four fluidounces of the fresh expressed 
juice may be given at a dose. (See Ann. de Thérap., 1854, 216.) 


CARANNA. Gum Caranna. A resinous substance, in pieces of a blackish-gray color, 
externally dark brown, internally somewhat shining and translucent, brittle and pul- 
verizable when dry, but, in the recent state, soft and adhesive, like pitch, easily fusi- 
ble, of an agreeable balsamic odor when heated, and of bitterish resinous taste. (Geiger.) 
It is said to be derived from the Amyris Caranna of Humboldt, a tree growing in Mex- 
ico and South America. Geiger refers it also to Bursera gummifera of the West India 
Islands ; but the resin obtained from this tree is described by the French writers under 
the name of resine de Gomari or resine de chibou or cachibou, and is said to bear a close 
resemblance to the resin tacamahac. It is probable that in different parts of South 
America the name Caranna is applied to the products of different trees. (A. J. P., xli. 233.) 


CARBONIC OXIDE. Carbon monowide. (CO.) Dr. Ozanam has proposed this gas as 
an anesthetic, having used it in twenty-five experiments on rabbits, and in five on man. 
but his results show it to be dangerous, on account of the suddenness of its action. (AB. 
and F. Medico-Chir. Rev., Am. ed., July, 1857, p. 176.) 


CARDAMINE PRATENSIS. Cuckoo-flower. This is a perennial herbaceous plant, 
with a simple, smooth, erect stem, about a foot in height. The leaves are pinnate; the 
radical, composed of roundish irregularly toothed leaflets, those of the stem alternate, 
with leaflets which become narrower, more entire, and pointed as they ascend. The 
flowers are purplish white or rose-colored, and terminate the stem in a raceme approach. 
ing the character of a corymb. The plant is a native of Europe, and is found in the 
northern parts of our continent, about Hudson’s Bay. It is a very handsome plant, 
abounding in moist meadows, which it adorns with its flowers in the months of April 
and May. The leaves are bitterish, and slightly pungent, resembling in some measure 
those of water-cresses, and like them supposed to be possessed of antiscorbutie proper- 
ties. In Europe they are sometimes added to salads. The flowers have the same taste 
as the leaves, and, when fresh, a somewhat pungent odor. When dried they become 
inodorous and nearly insipid. They formerly possessed the reputation of being diuretic, 
and, since the publication of a paper by Sir George Baker, more than half a century 
ago, have been occasionally used as an antispasmodic in various nervous diseases, such 
as chorea and spasmodic asthma, in which they were successfully employed by that phy- 
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sician. They produce, however, little obvious effect upon the system, and are not em- 
ployed in this country. 


CARICA PAPAYA. A curious-looking tree growing on the islands of Bourbon 
and Mauritius, the West Indies, and other tropical countries, furnishes a liquid, by in- 
cision, called papaw juice. This contains, according to Wurtz and Bouchat, a principle 
called papain, a peculiar, soluble, digestive ferment, which has been shown to have the 
property of dissolving fibrin. Some recent experiments of Wurtz (Compt.-Rend., 9, 
787; N. &., 1882, p. 19) seem to show that a combination takes place, at first, between 
the papain and the fibrin; by contact with water the fibrin is hydrated, soluble sub- 
stances produced thereby, and the liberated ferment permitted to exercise its action on 
a new portion of fibrin. (See Papaya.) A peculiar property of papain, and one which 
distinguishes it from pepsin, is that it dissolves fibrin, not only in the presence of a 
small quantity of acid, but even in a neutral or slightly alkaline solution. (A. J. P., 
1880, p. 567; 1881, p. 75.) 


CARNALLITE. This mineral, found in Stassfurt, Prussia, is very extensively used 
in the preparation of potassium salts. It is a double chloride of magnesium and potas-. 
sium, associated with rock salt. (See P. J. Tr., March, 1872, p. 787.) 


CARNAULIA ROOT. This root, the product of Corypha cerifera, a wax palm of 
Brazil, is several feet in length, about three-eighths of an inch thick, with a thick fria- 
ble cortex of a mixed grayish and reddish brown color. (A. J. P., 1875, p. 349.) 
Mr. E. L. Cleaver found in it tannic acid, an acrid resinous body, ared coloring matter, 
and a minute portion of volatile oil and of an alkaloid. (P. J. T., 1875, p. 965.) It is 
said to resemble sarsaparilla in its action. 


CAROTA. U.S. 1870. Daucus Carota. (Carotte, Fr. ; Gemeine Mohre, Gelbe Riibe, G. 3 
Carota, It.; Lanahoria, Sp.) The wild carrot has a biennial spindle-shaped root, and an 
annual, round, furrowed, hairy stem, which divides into long, erect, flower-bearing 
branches, and rises two or three feet in height. The leaves are hairy, and stand on foot- 
stalks nerved on their under side. The lower are large and tripinnate, the upper, smaller 
and less compound ; in both, the leaflets are divided into narrow pointed segments. The 
flowers are small, white, and disposed in many-rayed compound umbels, which are at first 
flat on the top and spreading, but, when the seeds are formed, contract so as to present a 
concave cup-like surface. A sterile flower, of a deep-purple color, is often observable in 
the centre of the umbel. The general involucrum is composed of several leaves, divided 
into long narrow segments ; the partial is more simple. The petals are five, unequal, 
and cordate. The fruit consists of two plano-convex hispid portions, connected by their 
flat surfaces. Daucus Carota is exceedingly common in this country, growing along 
fences, and in neglected fields, which, in the months of June and July, are sometimes 
white over their whole surface with its flowers. It grows wild also in Europe, from 
which it is supposed by some botanists to have been introduced into the United States. 
The well-known garden carrot is the same plant, somewhat altered by cultivation. The 
seeds or fruits are very light, of a brownish color, an oval shape, flat on one side, 
and convex on the other, and on their convex surface present four longitudinal ridges, 
to which stiff, whitish hairs or bristles are attached. They have an aromatic odor, and 
a warm, pungent, and bitterish taste. By distillation they yield a pale-yellow volatile 
oil, upon which their virtues chiefly depend. Boiling water extracts their active prop- 
erties. The root of the wild plant may be substituted for the seeds. The root of the 
wild carrot is whitish, hard, coriaceous, branched, of a strong smell, and an acrid, dis. 
agreeable taste; that of the cultivated is reddish, fleshy, thick, conical, rarely branched, 
of a pleasant odor, and a peculiar, sweet, mucilaginous taste. The constituents of the 
root are crystallizable and uncrystallizable sugar, a little starch, extractive, gluten, 
albumen, volatile oil, vegetable jelly or pectin, malic acid, saline matters, lignin, and a 
peculiar crystallizable, ruby-red, neutral principle, without odor or taste, called carotin. 
This latter principle has been well studied by Husemann, who gives it the formula 
C,,H,,O. Husemann has also described a colorless compound, hydrocarotin, C,,H,)0, 
which exists with carotin in the juice of the carrot, and is probably changed into 
the latter by oxidation as the plant develops in growth. According to MM. Frorde 
and Sceauer, carotin, as well as the modification which has been named hydrocarotin, is 
in fact cholesterin colored by a red pigment (A. J. P., 1866, p. 505), but Husemann 
seems to have disproved this assertion. The substance called vegetable jelly was by 
some considered a modification of gum or mucilage, combined with a vegetable acid. 
Braconnot found it to be a peculiar principle, and named it pectin, from the Greek (nxri), 
expressive of its characteristic property of gelatinizing. It exists more or less in all vege- 
tables, and is abundant in certain fruits and roots from which jellies are prepared. It 
may be separated from the juice of fruits by alcohol, which precipitates it in the form 
of a jelly. This, being washed with weak alcohol and dried, yields a semi-transparent 
substance bearing some resemblance to ichthyocolla. Immersed in 100 parts of cold 
water, it swells like bassorin, and ultimately forms a homogeneous jelly. With a 
larger proportion it exhibits a mucilaginous consistence. It is less acted on by boil- 
ing than by cold water. When perfectly pure it is tasteless, and has no effect on vege- 
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table blues. A striking peculiarity is that, by the agency of a fixed alkali or alkaline 
earthy base, it is instantly converted into pectic acid, which unites with the base to 
form a pectate. This may be decomposed by the addition of an acid, which unites 
with the base, and separates the pectic acid. Pectic acid thus obtained is in the form 
of a colorless jelly, slightly acidulous, with the property of reddening litmus paper, 
scarcely soluble in cold water, more soluble in boiling water, and forming with the latter 
a solution, which, though it does not become solid on cooling, is coagulated by alcohol, 
lime-water, acids, or salts, and even by sugar if allowed to stand for some time. With 
the alkalies it forms salts, capable of gelatinizing ; with the earths and metallic oxides, 
insoluble salts. Braconnot thinks that pectic acid exists in many plants already formed. 
M. Frémy found that pectin results, in fruits, from the reaction of acids upon a peculiar 
insoluble substance they contain when immature, called by him pectose; and that pectin 
is changed into pectic acid not only by alkalies, but also by vegetable albumen. Carrot 
seeds are moderately excitant and diuretic, and are employed in chronic nephritic affec- 
tions, andin dropsy. As they possess the cordial properties of the aromatics, they are 
especially adapted to cases in which the stomach is enfeebled. They are said to afford 
relief in the strangury from blisters. From thirty grains to a drachm of the bruised! 
seeds may be given at a dose, or a pint of the infusion, containing the virtues of half an 
ounce or an ounce of the seeds, may be taken during the day. The whole umbel is often 
used instead of theseeds alone. The root of the garden plant has acquired much reputa- 
tion as a stimulant application to phagedenic, sloughing, ill-conditioned, and even can- 
cerous ulcers. The root is brought to the proper consistence by scraping. In this state it 
retains a portion of the active principles of the plant, which render it somewhat stimulant. 
Boiled and mashed, as usually recommended, the root is perfectly mild, and fit only to 
form emollient cataplasms. An ointment was prepared by the late Prof. Procter as 
follows. Take of grated carrot root half a pound, lard a pound, wax four ounces. 
Melt the lard and wax, add the carrot root, evaporate with a moderate heat the moisture 
of the root, and strain. 


CARTHAMUS. Carthamus tinctorius. Willd. Sp. Plant. iii. 1706. The African, 
false, American or dyers’ saffron or safflower is an annual plant, with a smooth, erect 
stem, somewhat branched at top, and a foot or twoin height. The leaves are alternate, 
sessile, ovate, acute, entire, and furnished with spiny teeth. The flowers are compound, 
in large terminal, solitary heads. The florets are of an orange-red color, with a funnel- 
shaped corolla, of which the tube is long, slender, and cylindrical, and the border divided 
into five equal, lanceolate, narrow segments. The plant isa native of India, the Levant, 
and Egypt, and is cultivated in those countries, as well as in various parts of Europe 
end America. ‘The florets are brought to us chiefly from the ports of the Mediterranean. 
Safflower (Flores Carthame ; Fleurs de carthame, Safran batard, Fr.; Saffor, G.; Cartamo, 
xt., Sp.) in mass is of a red color, diversified by the yellowness of the filaments contained 
within the floret. It has a peculiar slightly aromatic odor, and a scarcely perceptible 
bitterness. It contains two coloring substances—one red, insoluble in water, slightly 
soluble in alcohol, very soluble in alkaline liquids, and called carthamin or carthamie 
acid by Dobereiner, who found it to possess weak acid properties ; the other yellow, and 
soluble in water. Oarthamin, C,,H,,O,, exists to the amount of 0:3 to 0-6 per cent. only 
in the safflower, while the safflower-yellow is present to the amount of 24 to 30 per cent. 
It is the former which renders safflower useful as a dye-stuff. These flowers are some- 
times fraudulently mixed with saffron, which they resemble in color, but from whick 
they may be distinguished by their tubular form, and the yellowish style and filaments 
which they enclose. In large doses carthamus is said to be laxative; and, administered 
in warm infusion, diaphoretic. It is used in domestic practice, as a substitute for saffron, 
in measles, scarlatina, and other exanthematous diseases, to promote the eruption. An 
infusion, made in the proportion of two drachms to a pint of boiling water, is usually 
employed, and given without restriction as to quantity. 


CARUBA DI GUIDEN. Under this name are largely used, for the relief of asthma, 
certain gall-like bodies, formed on various species of Pistacia (especially P. terebin- 
thina), as the result of the stings of an hemipterous insect. According to Ignaz Hoff- 
mann, they are used by smoking and fumigation. For this purpose they are coarsely 
pulverized and burnt in the bowl of a pipe, or in a dish, with some arrangement by 
which the fumes may be inhaled. Preparations should be made beforehand, so that the 
smoke may be inhaledat the commencement of the attack. They appear to act by ex- 
citing free secretion, probably through the turpentine with which they are saturated. 
_ They are also said to be very useful in other lung affections besides asthma, even in 
chronic organic diseases. (Schmidt's Jahrbiicher, Jan. 1872.) 


CARYA. Hickory. Juglans. Linn. Several species of the genus Carya, of Nuttall, 
separated by that botanist from the Juglans of Linnzus, grow within the limits of the 
United States, of which C. oliveformis bears the pecan-nut of the South-West, C. alba, 
the fruit so well known by the name of shell-bark, derived probably from the ragged 
state of the bark of the stem, C. sulcata, another variety of shell-bark, and C. tomentosa, 
the common thick-shelled hickory-nut. Other indigenous species are C. amara, C. glabra, 
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and C. microcarpa. The leavesof most if not all of these trees are somewhat aromatic 
and astringent, and the bark astringent and bitter. In the bark of C. tomentosa Mr. 
F. R. Smith found a crystalline principle, caryin, which he believes to be identical with 
quercitrin. Mr. Caffinbury, of Michigan, has found great advantage from chewing the 
inner bark of the hickory in dyspepsia, and has used a tincture with great success in 
the treatment of intermittent fever. (Proc. A. P. A., 1859, p. 249.) 


CASCARASAGRADA. Sacred Bark. The bark of the Rhamnus Purshiana, De Cand. 
The California Buckthorn is a small tree, attaining at most a height of twenty feet. Its 
leaves are rather thin, elliptic, mostly briefly acutely pointed, finely serrated, at the base 
obtuse, somewhat pubescent beneath, from two to seven inches long, one to three wide. 
The rather large flowers are in somewhat umbellate cymes; thesepals five; the minute, 
cucullate petals bifid at the apex. The fruit is black, broadly obovoid, four lines long, 
three-lobed, and three-seeded. The seeds are convex on the back, with a lateral raphé. 
It is found in California, extending northward to the British Territories. The bark 
occurs in curved pieces or quills, its surface smooth, the outer gray, sometimes with 
white spots, the inner surface yellowish, the fracture nearly smooth, yellowish or reddish 
brown, and colored red by potash. The taste is bitter, the odor scarcely perceptible. 
It is sometimes called Chittem Bark. According to the analysis of Prof. A. B. Prescott 
(New Preparations, Feb. 1879), it contains a very bitter brown resin (which is colored a 
vivid purple red with caustic potash); a red resin; a light yellow resin; tannic, malic, 
and oxalic acids; a neutral crystallizable substance; and a volatile oil. It has been 
highly commended as a laxative in habitual constipation, given usually in the form of 
a fluid extract in doses of half a drachm to a drachm. 


CASSIA MARILANDICA,. American Senna is an indigenous perennial plant, 
of vigorous growth, sending up annually numerous round, erect, nearly smooth stems, 
which are usually simple, and rise from three to six feet in height. The leaves are alter- 
nate, and composed of from eight to ten pairs of oblong-lanceolate, smooth, mucronate 
leaflets, green on their upper surface, pale beneath, and connected by short petioles with 
the common footstalk, which is compressed, channelled above, and furnished near its 
base with an ovate, stipitate gland. The flowers, which are of a beautiful golden-yellow 
color, grow in short axillary racemes at the upper part of the stem. Thecalyx is com- 
posed of five oval, obtuse, unequal yellow leaves; the corolla of the same number of 
spatulate, concave petals, of which three are ascending, and two descending and larger 
than the others. The stamens are ten, with yellow filaments and brown anthers, which 
open by a terminal pore. The three upper stamens bear short abortive anthers; the 
three lowermost are long, curved, and tapering intoa beak. The germ, which descends 
with the latter, bears an erect style terminating in a hairy stigma. The fruit is a pen- 
dulous legume, from two to four inches long, linear, curved, swelling at the seeds, some- 
what hairy, and of a blackish color. The American senna, or wild senna, is very common 
in all parts of the United States south of New York, and grows as far northward as the 
southern boundary of Massachusetts. It prefers a low, moist, rich soil, in the vicinity 
of water, and, though frequently found in dryer and more elevated places, is most abun- 
dant and luxuriant in the flat ground on the borders of rivers and ponds. The leaves, 
which should be collected in August or the beginning of September, are sometimes 
brought into the market, compressed into oblong cakes, like those prepared by the 
Shakers from most herbaceous medicinal plants. The leaflets are from an inch anda 
half to two inches long, from one-quarter to half an inch in breadth, thin, pliable, and 
of a pale-green color. They have a feeble odor, and a nauseous taste, somewhat analo- 
gous to that of senna. Water and alcohol extract their virtues. They were analyzed 
by Mr. Martin, of Philadelphia, and found to contain a principle analogous to cathartin, 
albumen, mucilage, starch, chlorophyll, yellow coloring matter, volatile oil, fatty mat- 
ter, resin, and lignin, besides salts of potussa and lime. (A. J. P., i. 22.) 

American senna is an efficient and safe cathartic, closely resembling the imported senna 
in its action, but less active; and, to produce an equal effect, must be administered in a 
dose at least one-third larger. Like senna, it is most conveniently given in the form of 
infusion, and should be similarly combined in order to prevent its griping. 


CASTANEA PUMILA. Chinquapin. The chinquapin is a shrub or small tree, 
which, in the Middle States, rarely much exceeds seven or eight feet in height, but, in 
the Carolinas, Georgia, and Louisiana, sometimes attains an elevation of thirty or forty 
feet, with a diameter of trunk equal to twelve or fifteen inches. The leaves are oblong, 
acute, mucronately serrate, and distinguished from those of the chestnut, which belongs 
to the same genus, by their whitish and downy under surface. The barren flowers are 
grouped upon axillary peduncles, three or four inches long; the fertile aments are simi- 
larly disposed, but less conspicuous. The fruit is spherical, covered with short prickles, 
and encloses a brown nut, which is sweet and edible, but differs from the chestnut in be- 
ing much smaller, and convex on both sides. The tree extends from the banks of the 
Delaware southward to the Gulf of Mexico, and south-westward to the Mississippi. It 
is most abundant in the southern portions of this tract of country. The bark is the part 
used. It is astringent and tonic, and has been employed in the cure of intermittents. 
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CATALPA BIGNONIOIDES. (Walt.) Bignonia Catalpa. Linn. Catalpa-tree, or 
Catawba-tree. This is a beautiful indigenous flowering tree, the seeds of which have 
been employed in asthma. Mr. Eugene O. Rau obtained from them a bitter crystalline 
principle. (A. J. P., xlii. 204.) M. Automarchi recommends a decoction, made by boil- 
ing twelve ounces of water with three or four ounces of the seeds down to six ounces, 
the whole to be given morning and night; but, if there be any foundation for the preva- 
lent opinion as to the poisonous character of the tree, this might be a hazardous dose; 
and it would be advisable to begin with,much smaller doses, and to increase until the 
effects of the medicine on the system are ascertained. 


CATARIA. Nepeta Cataria. Catnep or Catmint (Cataire, Fr ; Katzenmiinze, G.; Cat« 
tara, It.; Gatera, Sp.) is a perennial labiate plant, with a quadrangular, branching, some- 
what hoary stem, from one to three feet high, and furnished with opposite, petiolate, 
cordate, dentate, pubescent leaves, which are green above and whitish on their under 
surface. The flowers are whitish or slightly purple, are arranged in whorled spikes, 
and appear in July and August. The plant is abundant in the United States, but is 
supposed to have been introduced from Europe. The whole herb is used: it hasastrong, 
peculiar, rather disagreeable odor, and a pungent, aromatic, bitterish, camphorous taste. 
The active constituents are volatile oil, and tannin of the kind which produces a greenish 
color with the salts of iron. In its operation upon the system, catnep is tonic and ex- 
citant, bearing considerable resemblance to the mints. It has had the reputation also of 
being antispasmodic and emmenagogue. Cats are said to be very fond of it, and it has 
been asserted to act as an aphrodisiac in these animals. It is employed as a domestic 
remedy, in the form of infusion, in amenorrhea, chlorosis, hysteria, the flatulent colic of 
infants, ete., but is little known in regular practice. Two drachms of the dried leaves or 
herb may be given as a dose in infusion. 


CEANOTHUS AMERICANUS. New Jersey Tea. Red-root. A small indigenous 
shrub, growing throughout the United States. The root is astringent, and imparts a 
red color to water. H. K. Bowman found in it 9-21 per cent. of tannin. (A. J. P., 
1869, 195.) It is said to be useful in syphilitic complaints, in which it is given in the 
form of decoction. Schoepf states that it is purgative. The leaves were used during 
the Revolutionary War as a substitute for tea. Dr. Hubbard recommends astrong infu- 
sion of the dried leaves and seeds, as a local application in aphthous affections of the 
mouth and fauces, and the sore throat of scarlatina, and as an internal remedy in dysen- 
tery. (Boston Med. and Surg. Journal, Sept. 3), 1835.) 


CEDRON. The seeds of a tree growing in New Granada and Central America, and 
described by M. Planchon under the name of Simaba Cedron in the London Journ. of 
Botany (v. 566), from specimens sent by Mr. Wm. Purdie, curator of the Botanical 
Garden at Trinidad, to Sir Wm. J. Hooker. Mr. Purdie had received the first intima- 
tion of the value of this medicine from Dr. Cespedes, a physician of Bogota. The first 
account of it, however, which reached Europe appears to have been that of Dr. Luigi 
Rotellini, a physician of St. Domingo, who had previously resided in New Granada. 
It was published in an Italian journal so early as the year 1846. In France it was 
known through M. Jamord, who received his information from M. Herran. The fullest 
account that we have seen of the plant and its product is from the pen of Sir Wm. J. 
Hooker. (P. J. Tr., Jan. 1851, x. 344.) 

Simaba Cedron belongs to the natural family of Simarubacee. It is a small tree, with 
an erect stem not exceeding six inches in diameter, branching at top in an umbellate 
form, with large, glabrous, pinnate leaves, and pale-brown flowers, in long, branching 
racemes. The fruit is a large, solitary drupe, containing a singleseed. The whole plant 
appears to be impregnated with a bitter principle, but it is the seed only thatis used. A 
specimen of the dried fruit, sent to Dr. G. B. Wood from Cartago, in Costa Rica, 
by Dr. Guier, formerly of Philadelphia, was light, of a yellowish-ash color, flattish- 
ovate, with one edge convex and the other nearly straight, the convex outline terminat- 
ing at each end in an obtuse point, of which that at the apex was most prominent. It was 
about two inches long, and sixteen lines in its greatest breadth. Within, the seed was 
loose and movable. The seed itself was about an inch and a half long, ten lines broad, 
and half an inch thick. It was convex on one side, flat or slightly concave on the other, 
and presented an oval scar near one extremity of the flat surface. It was hard and com- 
pact, but was readily cut with a knife. Cedron seed is inodorous, but of a pure 
and intensely bitter taste, not unlike that of quassia. It yields its virtues to water and 
alcohol. M. Lowry obtained from it a crystalline substance, intensely bitter, freely 
soluble in boiling water, and neutral to test paper, which he supposes to be the active 
principle, and named cedrin. He first exhausted the cedron with ether, then treated it 
with alcohol, and crystallized from the tincture. (Journ. de Pharm., xix. 335.) 

This medicine has long had great reputation in New Granada and Central America, 
as a remedy for the bite of serpents, being mentioned in the History of the Buccaneers, 
published in 1699, as useful for this purpose; and such continues to be the confidence of 
the natives in its virtues, that they have no fears of the poisonous bite of these reptiles, 
if provided with the antidote. It is also highly esteemed for the prevention of hydro- 
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phobia, and in the treatment of intermittent fever, spasm of the stomach and bowels, 
and dyspeptic affections. Dr. Guier informed us that he had seen it once apparently 
successful in curing the bite of a poisonous serpent, and had used it effectually in cholera 
morbus, colic, and. neuralgia of the face. In the hands of Dr. J. B. Thompson, of Lon- 
don, it has proved useful in gout. (Med. Times and Gaz., April, 1852.) Dr.5S.8. Purple, 
of New York, has found it promptly effectual in a number of cases of” intermittent fever, 
and believes it to possess valuable antiperiodic properties. (NV. Y. Journ. of Med., N.S., 
xiii. 178.) To us the medicine appears to be closely analogous to quassia, with which it 
is botanically allied. The dose used in Central America is one ortwograins. M. Herran 
states that he had employed the remedy in eight cases of poisoning, and that his mode 
of using it was to administer five or six grains with a spoonful of brandy, and to dress 
the bite with the tincture. He had rarely occasion to repeat the dose to effect a cure. 
Dr. Rotellini says that it is poisonous in overdoses, and has occasioned death in the quan- 
tity of twenty-five or thirty grains. A vinegar has been prepared in London by macer- 
ating for seven days two scruples of the cedron in an ounce of distilled vinegar. The 
dose is from twenty minims to a fluidrachm. (P. J. 7r., xii, 68.) From the state- 
ments of Dr. Purple, it appears that the doses above given are too small, and that from 
any ordinary quantity no fear of injurious consequences need be entertained. He gave 
from ten to thirty grains every four hours, and found that though, in very large doses, 
it may produce griping and diarrhoea, these effects are easily controlled. 


CELASTRUS SCANDENS. | Climbing Staff-tree. The bark of this climbing in- 
digenous shrub is said to be emetic, diaphoretic, and narcotic. It has been used in chronic 
affections of the liver and secondary syphilis. Various foreign species of Celastrus have 
been employed in medicine, though with little reputation. 


CENTAUREA BENEDICTA. Blessed Thistle. Carduus Benedictus. Cnicus bene- 
dictus. (De Cand.) This is an annual herbaceous plant, the stem of which is about two 
feet high, branching towards the top, and furnished with long, elliptical, rough leaves, 
irregularly toothed, barbed with sharp points at their edges, of a bright green color on 
their upper surface, and whitish on the under. The lower leaves are deeply sinuated, 
and stand on footstalks; the upper are sessile, and in some measure decurrent. The 
flowers are yellow, and surrounded by an involucre of ten leaves, of which the five ex-~ 
terior are largest. The calyx is oval, woolly, and composed of several imbricated scales, 
terminated by rigid, pinnate, spinous points. The plant is a native of the south of 
Europe, and is cultivated in gardens in other parts of the world. It has become natu- 
ralized in the United States. The period of flowering is June, when its medicinal vir- 
tues are in greatest perfection. The leaves were the officinal portion. They should be 
gathered when the plant is in flower, quickly dried, and kept in a dry place. The herb 
has a feeble, unpleasant odor, and an intensely bitter taste, more disagreeable in the 
fresh than in the dried plant. Water and alcohol extract its virtues. The infusion with 
cold water is a grateful bitter; the decoction is nauseous, and offensive to the stomach. 
The bitterness remains in the extract. The active constituents. are volatile oil, and a 
peculiar principle for which the name of cnicin has been proposed. This is crystallizable, 
inodorous, very bitter, neutral, scarcely soluble in cold water, more soluble in boiling 
water, and soluble in all proportions in alcohol. Its formula is C,,H,,0,,, and it is anal- 
ogous to salicin in composition. In the dose of 4 or 5 grains, it 1s said often to vomit, 
and in that of 8 grains, to be useful in intermittent fevers. (Ann. de Thérap., 1848, p. 
206.) The drug may be so administered as to prove tonic, diaphoretic, or emetic. The 
cold infusion, made with half an ounce of the leaves to a pint of water, has been em- 
ployed asa mild tonic in debility of the stomach. A stronger infusion, taken warm 
while the patient is confined to bed, produces copious perspiration. A still stronger infus 
sion or decoction, taken in large draughts, provokes vomiting, and has been used to assist 
the operation of emetics. The herb, however, is at present little employed. The dose of 
the powder as a tonic is from ascruple toa drachm, that of the infusion two fluidounces. 

Curduus or Cnicus marianus was of old used for the same purpose as the C. benedic- 
tus. Rademacher is stated to have found a decoction of the seeds of great use in hem- 
orrhages, particularly when connected with diseased liver or spleen. Dr. Lobach con- 
siders no other remedy so efficacious in uterine hemorrhage and melena. He has also 
found it useful in amenorrhea when connected with derangement of the portal circula- 
tion, He gives the decoction (two ounces to the pint of water) i in doses of a tablespoonful 
every hour. (See Am. Journ. of Med. Scv., April, 1859, p. 587.) 


CENTAURY. Common European Centaury. Centaurium. This long-used remedy, 
which held a place in the Edinburgh Pharmacopeeia even to its latest edition, has been 
omitted in the British Pharmacopeia. It consists of the herb, and more especially of 
the flowering heads, of Erythraea Centaurium (Persoon), Chironia Centaurium ( Willd. 
Sp. Plant. i. ” 1068)... It is a small, annual herbaceous plant which grows wild in most 
parts of Europe. It rises about a foot in height, with a branching stem, which divides 
above into a dichotomous panicle, and bears opposite, sessile, ovate- lanceolate, smooth, 
and obtusely pointed leaves. The flowers are of a rose color, sessile in the axils of the 
stems, with their calyx about half as long as the tube of the ‘corolla. 


° 
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The herb, though without odor, has a strong bitter taste, which it imparts to water 
and aleohol. The flowering summits are the officinal part. We have seen no satisfac- 
tory analysis of this plant. The fresh herb yields by distillation an odorous watery 
product, of sharp taste (Geiger, ii. 482), in which M. Méhu, a French pharmaceutist, has 
detected valerianic acid. The same chemist claims to have discovered a peculiar colorless 
erystallizable, non-nitrogenous substance, which he names erythrocentuurin (O,,H,,O.). 
He obtained it by exhausting the tops with water, evaporating a portion of the water. 
allowing the residue to stand, separating the precipitated matter or apotheme, adding 
alcohol to the remaining liquid, which now deposited a bitter substance, and, after the 
separation of this by decantation, evaporating the liquid to the consistence of syrup, and 
treating the residue with ether. The ethereal solution, upon evaporation, yielded the 
erythrocentaurin in crystals. These are needle-shaped, soluble in the ordinary men- 
strua, and possessed of the remarkable property of being strongly reddened by exposure 
to solar light, and reacquiring their colorless character upon being again dissolved and 
crystallized. The bitter substance before mentioned may be separated by menstrua into* 
two portions, one soft and the other dry, the former of which it is that gives its strong 
smell to the distilled water. J. F.Huneker believes that erythrocentaurin exists also in 
American centaury. (See Sabbatia.) Besides these principles, M. Méhu found also in 
centaury a wax-like substance, and saline matter. (Journ. de Pharm., xliii. 38.) 

Medical Properties and Uses. The common centaury of Europe has tonic properties 
very closely resembling those of gentian, with which it is associated in the same natural 
family. It is employed on the other side of the Atlantic in dyspeptic complaints, and 
formerly had considerable reputation in the treatment of fever. It was one of the ingre- 
dients of the Portland powder. The dose of the powder is from thirty grains to a drachm. 
Another species of Erythrea (H. Chilensis) possesses similar properties, and is employed 
to a considerable extent in Chili as a mild tonic. For details see Journal de Pharmacie 
(8e sér., xxv. 434). EH. acauwlis, which grows in great abundance in the territory of 
French Algiers, bordering on the Sahara, yields a root, which, under the name of 
rejagnou, is much employed by the natives for dyeing yellow. (Ibid., 4e sér., v. 87.) 


CEPHALANTHUS OCCIDENTALIS. Button-bush. (Gray’s Manual, p.172.) A 
common indigenous shrub which grows in moist places, as along streams or on the bor- 
ders of swamps. Its bark is bitter, is said to be laxative as well as tonic, and has been 
given in periodical fevers, in decoction or infusion. Mr. E. M. Hattan found in it a 
erystallizible fluorescent acid, a bitter uncrystallizable principle, a principle resembling 
saponin, tannin, two resins, fatty matter, gum, glucose, and starch. (A. J. P., xlvi. 314.) 


CERESIN. Under this name there has been introduced into commerce, as a substitute 
for wax, a substance which closely resembles white wax, but which, according to Prof. 
Jos. P. Remington, is a mixture of paraffins. (See A. J. P., xlv. 11.) It is made in 
Vienna from Galician ozokerite, by treatment with sulphuric acid and filtration through 
bone-black or the black residue from yellow prussiate of potash works. (See Paraffin.) 


CHELIDONIUM MAJUS. Celandine. A perennial herbaceous plant, growing wild 
in this country, about old houses and in rocky places ; supposed to have been introduced 
from Europe, where it is indigenous. It is one or two feet high, bears pinnate leaves 
and small peduncled umbels of yellow flowers, and, when wounded, emits a yellow, 
opaque juice. The whole plant is used. It has a faint unpleasant odor, and a bitter, 
acrid, durable taste, which is stronger in the roots than in the leaves. The odor is 
nearly lost by drying, but the taste remains. The yellow juice is bitterand exceedingly 
acrid, and when applied to the skin produces inflammation and even vesication. The 
plant, analyzed by MM. Chevallier and Lassaigne, afforded a bitter resinous substance 
of a deep yellow color; a kind of gum resin of an orange-yellow color, and bitter, 
nauseous taste; mucilage; albumen ; and various saline substances, besides free malic 
acid and silica. Dr. Probst, of Heidelberg, afterwards found in it a peculiar acid de- 
nominated chelidonic acid ; two alkaline principles, one of which forms neutral salts with 
the acids, and is called chelerythrine (chelerythria) in consequence of the intense redness 
of its salts, the other unites with but does not neutralize the acids, and is named chelidonine 
(chelidonia) ; and lastly a neutral crystallizable, bitter principle, which from its yellow 
color he calls chelidoxanthin. Chelerythrine appears to be an acrid narcotic poison. 
(Annal. der Pharm., xxix. 118.) It has been shown by Dr. James Schiels, of St. Louis, 
to be identical with sanguinarine, and may be prepared in the same manner. (See San- 
guinaria, Part I.) Zwenger has lately isolated another acid, which he names chelido- 
ninic acid, although both Walz and Kraut consider it to be only succinic acid. (See a 
paper by Prof. J. M: Maisch, in A. J. P., 1861, p. 7.) 

Celandine is an acrid purgative, possessed also of diuretic, and perhaps diaphoretic 
and expectorant properties. In overdoses it produces unpleasant effects, and is by some 
considered poisonous. By the ancients it was much esteemed as a remedy in jaundice ; 
and it has been found useful in the same complaint by some modern physicians. It was 
the chief ingredient of the old decoctum ad ictericos of the Edinburgh Pharmacopeia. 
It has been given also in other complaints, especially those of a scrofulous character, 
affecting the mesenteric and lymphatic glands, the skin, and the eyes. It is used in 
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Indiana and other parts of the West as a remedy in phthisis by macerating for one week 
three ounces of the bruised fresh root in one pint of whisky, and taking a teaspoonful 
of the tincture three times daily. (C. O. Thiebaud, A. J. P., 1881, p. 624.) The yellow 
juice is often applied to corns and warts, which it destroys by stimulating them beyond 
their vital powers, and is said to be very useful in eczema, urticaria, and other itching 
eruptions. The fresh herb is also applied locally about the pelvis, with asserted benefit, 
in amenorrheea, and is much used in the south of Europe asa vulnerary. The dose of the 
dried root or herb is from thirty grains to a drachm, that of the fresh root one or two 
drachms, and the same quantity may be given in infusion. The watery extract and 
expressed juice have also been employed. The dose of the former is from five to ten 
grains, of the latter from ten to twenty drops, to be gradually increased. 


CHELONE GLABRA. Snake-head. Turtle-head. The leaves of this very common 
indigenous, perennial, herbaceous plant have a bitter taste, and are said to be tonic and 
aperient, with a Supposed peculiar action on the liver. The decoction (two ounces of the 
fresh herb to the pint) may be given in the dose of one or two fluidounces. 

CHELTENHAM SALT, ARTIFICIAL. Several artificial mixtures have been 
prepared as exact imitations of the ingredients in the chalybeate Cheltenham water. 
One frequently used is equal parts of sulphate of magnesia, sulphate of soda, and com- 
mon salt. 

Robert Alsop’s artificial mixture is in the form of a powder, nearly white, possessing 
asaline and slightly ferruginous taste. It forms a good combination, in which the 
aperient property of the salts present is combined with the tonic virtue of the iron. It 
is considered to be useful in glandular obstructions, especially of the liver, and in scrof- 
ulous affections, attended with feeble digestion, sluggish bowels, and pallidness of skin. 
It is employed, also, with advantage in sick-headache, habitual costiveness, and hemor. 
rhoids. The dose is a teaspoonful, quickly dissolved by brisk stirring in half a pint of 
cold water, and swallowed immediately, before the iron has time to separate in an in- 
soluble state. This quantity may be taken in the morning, fasting, and repeated once or 
twice after an interval of twenty minutes, or in the course of the day. To obtain its 
full tonic and alterative effects, it should be persevered with for a month or six weeks. 


CHINOLINE. Quinoline. Leucoline. (C,H,N.) This is an artificial alkaloid prepared 
by the destructive distillation of quinine or cinchonine with potassium hydrate, and also 
synthetically by Koenig’s process. In 1889 Runge obtained a base from coal tar which he 
called lewcol. Gerhardt in 1842 obtained a product, called quinoline, by distilling qui- 
nine and other bases with potash. Hofmann believed that leucol and quinoline were 
identical, but Greville Williams subsequently pointed out some differences between 
them, and proved that the quinoline was not pure. Two kinds of chinoline may be 
found in the market, one made from coal tar, and the other from cinchonine. Chino- 
line from cinchonine gives with bichromate of potassium a yellow crystalline precipi- 
tate, and with iodide of amyl and potassium hydrate a blue color (cyanine); whilst 
chinoline from coal tar gives neither of these reactions. The German chinoline, which 
is that usually sold, differs considerably in its properties as sent out by different manu- 
facturers. Chinoline is a colorless, strongly refractive oily liquid, having a specific 
gravity of 1-081 at 10°C. (50° F.) (Hofmann), boiling at 238° C. (460.4° F.) without de- 
composition ; the oily stain left on bibulous paper disappearing readily on exposure. Its 
odor is aromatic, resembling that of oil of bitter almond. It is sparingly soluble in cold 
water, more so in hot water, soluble in alcohol, and mixes in all proportions with ether, 
bisulphide of carbon, methylic alcohol, ete. It also dissolves camphor and resin. It 
gradually turns reddish brown in color on exposure to the air. It forms readily erystal- 
lizable salts with acids, the tartrate now being acommercial article; these salts are decom- 
posed by contact with fixed alkalies and the peculiar odor of chinoline developed. Ekin 
(P. J. Tr., Feb. 11, 1882) found a sample of commercial German chinoline to consist 
largely of a mixture of anilin and nitrobenzol, although labelled pure. TYartrate of 
chinoline is in the form of a white, micaceous crystalline powder, having a peculiar pun- 
gent odor and a rather sharp though not unpleasant taste. (See A. J. P., 1881, p. 623; 
N. R., 1881, p. 864.) 

Chinoline was first brought forward as a substitute for quinine by Dr. Julius Donath, 
of Hungary, who, as the result of numerous experiments (Ber. Deutsch. Chem. Gesell., 
xiv.), arrived at the conclusion that when absorbed by the blood-vessels it lowers the 
temperature very noticeably. In 0-2 per cent. solution it delays the decomposition of 
easily decomposed substances (urine, glue, etc.), the formation of bacteria in prepared 
nitrogenous solutions, and also the fermentation and coagulation of milk. It is a 
stronger antiseptic than sodium salicylate, carbolic acid, quinine, boracic acid, blue 
vitriol, or alcohol. In 0-4 per cent. solution it arrests the putrefaction of blood, and 
the curdling of milk. By a 1 per cent. solution the coagulability of the blood was 
completely destroyed. Chinoline corresponds with quinine in preventing the coagula- 
tion of egg albumen except at abnormally high temperatures. It acts as a poison to 
the yeast cells and prevents their formation, in which point it also resembles quinine. 
Drs. Donath, Loewy, Jakowsky, and other continental physicians, have used the remedy 
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inintermittent fevers with asserted excellent results. They give the tartrate in doses of 
15°34 grains (1 Gm.), administered either in wafers or in solution, in distilled water and 
some pleasantly flavored syrup, with a little cherry-laurel water, following the same 
rules as govern the use of quinine. The tendency to disagree with the stomach can be 
obviated, in a measure, by giving a teaspoonful of lemon-juice or small pieces of ice at 
the time of administering the dose. In this country, so far as we are aware, no exten- 
sive trials of the drug have yet been made (1881); in the Jewish Hospital in this city 
its virtues were tested as an antiperiodic with entirely unfavorable results. 


CHIONANTHUS VIRGINICA. Fringe Tree. In the bark of this indigenous plant 
Mr. R. 8S. Justice has found saponin. (A. J. P., xlvii. 195.) 


CHLORAL BUTYLICUM. Butyl-chloral Hydrate (Croton-chloral). (C,H;C1,0, 
H,O.) Under the name of Croton-chloral hydrate this preparation was introduced to 
the profession as a remedy in certain cases of neuralgia by Dr. Liebreich in 1870; the 
credit of the discovery of the new chloral was due to Kramer and Pinner, of Berlin, 
who found it during the course of an investigation having for its object the introduc- 
tion of any useful substances which might be brought to light through the examination 
of the accumulated by-products of the chloral factory of Schering. It was named cro- 
ton-chloral hydrate, because it was believed to bear a relationship to crotonic acid, the 
peculiar acid of croton oil ; this was subsequently disproved by Pinner, who showed that 
it belonged to the buty] series. (Deuts. Chem. Ges. Ber., vii. 1821, 1561.) It is made by 
passing dry chlorine through aldehyd cooled to —10° C. (14° F.), in an apparatus similar 
to that used in making chloral. Fractional distillation is resorted to, and the product boil- 
ing between 163° C. (325:4° F.) and 165° C. (329° F.) is reserved ; this is butyl-chloral, 
a colorless oily liquid. The necessary amount of water is added, and butyl-chloral hy- 
drate is obtained in the form of crystalline, micaceous scales, possessing a pungent odor, 
sparingly soluble in water, freely soluble in alcohol, hot water, and glycerin, but insol- 
uble, or nearly so, in chloroform, a property which may be employed to separate it from 
ordinary chloral hydrate. When treated with caustic alkalies it is converted into formic 
acid, potassium chloride, and allylene dichloride, C,H,Cl,. (See Lancet, Jan. 31, 1874.) 

Prof. Liebreich found that a drachm of croton-chloral will cause in man deep sleep 
and anesthesia, and claimed that it is especially valuable on account of a peculiar para- 
lyzing action upon the trigeminal nerve in all cephalic neuralgias, and is peculiarly 
safe in having no depressing power over the heart. These statements have, however, 
not been borne out by subsequent investigators. Careful studies by I. V. Mering have 
shown that in dogs, cats, and rabbits the blood-pressure is reduced temporarily by small 
doses, permanently by larger ones, and that intravenous injections of sufficient quantity 
and concentration are followed by immediate arrest of the heart. Altogether, the symp- 
toms caused by croton-chloral seemed to be parallel with those induced by chloral hy- 
drate. Further clinical and experimental studies of it should, however, be made. It 
is usually administered in doses of from five to twenty grains, in syrup. The safest 
plan is to give five grains every half-hour until thirty grains have been taken or relief 
is afforded. Liebreich uses it according to the following formula: butyl-chloral hydrate 
5 parts; glycerin 20 parts; distitled water 130 parts. Dose, half an ounce, followed in 
tive minutes by a second, ten minutes later by a third, unless relief is afforded. 


CHLORIDE OF ALUMINIUM. This substance, which has been proposed, and to 
some extent used, in England as a disinfectant, may be prepared by double decomposi- 
tion between sulphate of aluminium and chloride of calcium in solution; the resulting 
sulphate of calcium being separated by filtration and the chloride obtained in crystals 
by evaporation at a very gentle heat. Under the name of chloralum and chloralum 
powders various mixtures have been put upon the market, all containing more or less of 
the chloride of aluminium. (A. J. P., xliv. 898.) They appear to be feeble and uncer- 
tain disinfectants. 

CHLORIDE OF BROMINE. Brominit Chloridum. This chloride is prepared by 
passing chlorine gas through bromine, and condensing the vapors which form by a freez- 
ing mixture. It is a reddish-yellow, very mobile and volatile liquid, emitting dark-yel- 
low fumes, which have a very powerful odor, and cause a flow of tears. Its taste is 
hot and unpleasant. Chloride of bromine is used by Prof. Landolfi, of Naples, in the 
treatment of malignant tumors, internally and as an ingredient in his caustic. 


CHLORIDE OF ETHYL. Muriatic Ether. Aither Muriaticus. This ether was dis- 
covered by Rouelle, but first obtained in sufficient quantities to permit the examination 
of its properties by Basse. It may be procured by several processes, but the following is 
the best. Distil a mixture of equal measures of concentrated hydrochloric acid and aleo- 
hol, and receive the product, by means of a curved glass tube, in a tubulated bottle, half 
filled with water at a temperature between 21:1°C. (70° F.) and 26°6°C. (80° F.), and 
connected by means of asecond tube with another bottle, loosely corked, and surrounded 
by a mixture of common salt with snow or pounded ice. The ether, as it enters the first 
bottle, is mixed with alcohol and acid, which are retained by the water; while the pure 
ether passes forward, and is condensed in the refrigerated bottle. It must be kept in 
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strong bottles, well secured with ground stoppers covered with leather. Before being 
opened, the bottle should be cooled to the freezing point. 

Chloride of ethyl is a colorless liquid, having a strong, slightly saccharine, alliaceous 
taste, and a penetrating, ethereal, alliaceous smell. Its sp. gr. at the temperature of 
0° C. (82° F.) is 0:9214. It is extremely volatile, entering into ebullition at 12:5° C. 
(54° F.), so that in summer it may be collected in the gaseous state, in bell-glasses over 
water. Its sp. gr. in the state of vapor is 2°22. When kindled as issuing from a fine 
orifice, it burns with an emerald-green flame without smoke, diffusing a strong odor of 
hydrochloric acid; but, when set on fire in quantities, it burns with a greenish-yellow, 
smoky flame. Water dissolves one-fiftieth of its weight of this ether, and acquires a 
sweetish, ethereal taste; and alcohol unites with it in all proportions. These solutions 
ure not precipitated by nitrate of silver, showing that the chlorine present is in a pecu- 
liar state of combination. Like common ether and ethyl] nitrate, it dissolves sulphur 
and phosphorus, the fixed and volatile oils, and many other substances. It consists of one 
atom of chlorine, combined with the monatomic radical or group C,H,, ethyl, and its 
composition is sufficiently shown by the reaction for its production: 

C,H,,0OH + HCl = C,H,,Cl + H,0. 

Chloride of ethyl is a diffusible stimulant, but, owing to its extreme volatility, cannot 
be kept readily. It may, however, be preserved in a cool cellar, the temperature of 
which does not rise above 7:2° C. (45° F.) or 10° C. (50° F.), being well secured in bottles, 
which should be placed reversed. When used as a medicine, it is generally mixed with 
an equal bulk of alcohol, forming what is called alcoholic muriatic ether. The dose is from 
five to thirty drops, given in sweetened water, or other convenient vehicle. 


CHLORIDE OF MAGNESIUM. Magnesii Chloridum. (MgCl,.) When a concen- 
trated solution of this salt is evaporated to dryness, it is partially decomposed into mag- 
nesia and hydrochloric acid, the latter being evolved. By a careful evaporation, stop- 
ping it so soon as the vapor begins to redden litmus paper, the chloride may be obtained 
in the state of a fused hydrate, having the composition MgCl1,6HO. (Casaseca, Chem. 
Gaz., 1858, p. 884), or, by adding ammonium chloride to the solution, the mixed chlo- 
rides can be evaporated to dryness, and the sal-ammoniac volatilized without decom- 
posing the magnesium chloride. Dr. Lebert finds this bitter and very deliquescent salt 
to act mildly and favorably as a purgative, producing a flow of bile, and an increase of 
appetite. On account of its extreme deliquescence, he recommends it in the liquid form, 
prepared by dissolving the salt in its weight of water. Of this solution he gives an 
ounce sufficiently diluted to an adult, and half an ounce to achild from 10 to 14 years of 
age. (Arch. Gén., 4e sér., ili. 448.) ; 

CHLORIDE OF MERCURETHYL. Hg(C,H;)Cl. This has been proposed as a sub- 
stitute for corrosive sublimate, but is not at all likely to come into use. Foran account 
of it and its method of preparation, see A. J. P., xlv. 337. 


CHLORIDE OF SILVER. Argenti Chloridum. (AgCl.) This is readily prepared 
by adding a solution of common salt to one of nitrate of silver, as long as it produces a 
precipitate. As first thrown down, it is a white, curdy substance, but it soon becomes 
discolored when exposed to the light. It is decomposed by solutions of the caustic alka- 
lies, which convert it into oxide, but not by their carbonates. After the formation of the 
oxide in this way, the addition of sugar reduces it, and revives the silver. (Levol.) 
Chloride of silver has been used, rubbed on the tongue, in syphilis, and internally in 
epilepsy, chronic dysentery and diarrhea, and other diseases in which nitrate of silver 
has been given. The dose is from one to three grains or more, four or five times a 
day. Dr. Perry administered it at the Philadelphia Hospital, Blockley, in chronic dys- 
entery, with the immediate effect of diminishing the number of stools. The crystallized 
ammonio-chloride of silver has been given in syphilitic affections, in the dose of the four- 
teenth of a grain. It is formed by saturating solution of ammonia, by the aid of heat, 
with chloride of silver, and allowing the liquid to cool in a stoppered bottle. It erystal- 
lizes in cubes, and is very liable to decomposition. 


CHLORIDE OF TIN. Stannous Chloride. (SnCl,.) This chloride has been recom- 
mended by M. Mallez as a local application in cases of gonorrhea and purulent dis- 
charges from the vagina. He injects daily, in divided portions, a solution containing 
half a drachm of the salt in three fluidounces of distilled water. He has employed the 
same solution with complete success in a case of obstinate purulent otitis. (Ann. de 
Thérap., 1868, p. 175.) 


CHLORINATED AN ASTHETIC COMPOUNDS. Bichloride of Ethylene. Ethene 
Dichloride. Dutch Liquid. (C,H,Cl,.) By the mutual action of chlorine and olefiant gas, 
an oily liquid is obtained, discovered by four associated Dutch chemists, and called 
Dutch liquid. The Dutch liquid has been tried as an anesthetic by Prof. Simpson and 
Mr. Nunnely. Prof. Simpson was not satisfied with its effects ; but Mr. Nunnely, hav- 
ing administered it frequently in practice, found it perfectly agreeable in every respect. 
Its use, he alleges, is not attended by the troublesome excitement produced by ether, or 
by the tendency to collapse caused by chloroform. Two forms of the Dutch liquid have 
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been experimented with by Dr. Aran, of Paris; and one of them furnished very satis- 
factory clinical results. The liquid which gave the favorable results has been ascertained 
by Mialhe and Flourens to be the monochlorinated Dutch liquid (monochlor-ethylene 
chloride, CH,C],CHC1,), but its cost proved to be too high to allow of its general use at 
that time asa therapeutic agent. In consequence of this objection to the monochlorinated 
liquid, Mialhe and Flourens were induced to search for a substitute in the correspond- 
ing compound of a parallel series of ethers, formed by the action of chlorine on hydro- 
chloric ether. When ethyl chloride (hydrochloric ether, C,H,Cl) is acted on by successive 
portions of chlorine, the hydrogen is replaced by the latter, atom for atom, and there are 
formed the five following compounds: C,H,Cl, —C,H,Cl, — O,H,Cl, — C,HO!], — 0,C],. 
Of this series, the first member is isomeric with the Dutch liquid; the second, third, and 
fourth with the mono-, bi-, and trichlorinated Dutch liquid, and the fifth is a chloride of 
carbon, frequently called the ‘‘sesquichloride of carbon.” The first member, though 
identical with the Dutch liquid in elementary composition, and having a vapor of the 
sume density, has, nevertheless, a lower boiling point, 60°-64° C. (140°-147° F.), while the 
Dutch liquid boils at 84:9° C. (185° F.),—and is different in chemical properties. Thus, 
it is not decomposed by an alcoholic solution of potassa, as the Dutch liquid is, and is not 
acted on by potassium, while the Dutch liquid is immediately attacked by it. The ex- 
planation of these facts is that the two compounds, while isomeric, or having the same 
empirical formula, are differently constituted molecularly. Thus Dutch liquid is known 
chemically as ethene dichloride, CH,C],CH,Cl, while the chlorinated ethyl chloride is 
known as ethylidene chloride, CH,,CHCl,. This difference of molecular structure, of 
course, runs all through their derivatives until the final product C,Cl, is reached in both 
cases, and here we have identity of product. 

_ The conclusion arrived at by Mialhe and Flourens appears to be that the four chlori- 
nated hydrochloric ethers all possess anesthetic properties ; and, as it would be difficult 
to separate them, they propose the use of the mixed ethers, consisting principally of the 
tri- and quadrichlorinated compounds, as an anesthetic, under the indefinite name of 
chlorinated muriatic ether. Since the time of Mialhe and Flourens’ experiments, the 
matter has been taken up again, and Dr. Taube (A. J. P., 1880, p. 608, and 1881, p. 119} 
has proved the availability as anesthetics of monochlorethylidene chloride, CH,,CCl,, 
and of monochlorethylene chloride, CH,Cl,CHCl,. 

The precise action of the various ethers upon the organism is at present unknown, 
The committee of the British Association found (Brit. Med. Journ, i., 1879) the ethene 
dichloride (‘‘formerly named ethylene dichloride, or Dutch liquid, C,H,Cl,’’) to cause 
convulsions in the lower animals; whilst recently (Phila. Med. Times, xi. 518) Dr. E. T. 
Reichert, of the University of Pennsylvania, has found that the ‘‘ ethylene dichloride” 
produces anesthesia marked by the usual stages, and that, like chloroform, it depresses 
the heart and steadily lowers the arterial pressure. His experiments seem to show, how- 
ever, that its action upon the heart is much less powerful than that of chloroform, and 
in all of his trials the animal died of centric respiratory paralysis whilst the heart was 
still maintaining some degree of circulation. He believes, therefore, that it is a much 
safer agent than chloroform, ranking it between the latter and ether. It is evident that 
Dr. Reichert was not using the same agent as the English committee were, but exactly 
what he did have, is uncertain. | 

The above bodies are produced sometimes ona considerable scale in the manufacture 

of chloral. A very variable mixture of the middle members of the series is at present 
an article of commerce under the name of Liquor anestheticus. Another similar mix- 
ture containing the less chlorinated bodies is the Mther anestheticus Aranit, boiling be- 
tween 84° C. (183:2° F.) and 108° C. (217 4° F.). The ther anestheticus Wiggers con- 
tains the more highly chlorinated products. 
- ETHYLIDENE CHLORIDE, Chlorinated muriatic ether (CH,,CHCI,), is a colorless, very 
mobile, neutral] liquid, having an aromatic ethereal odor, and hot, saccharine taste. It is 
sparingly soluble in water, but readily soluble in alcohol, ether, and most of the fixed 
and volatile oils. It is not inflammable, in which respect it agrees with chloroform. 
Being a mixture of different liquids, its sp. gr. is not uniform. Its boiling point varies 
from 110° C. to 130° C. (230° to 266° F.). According to Flourens, its action is similar to 
that of chloroform. It has been studied to some extent by the British Association 
Committee (Brit. Med. Journ., 1879, i.), who believe it to be a most valuable anzsthetie, 
exerting little or no depressing effect upon the heart; but the work of the committee 
was not sufficiently thorough to be conclusive. Many years ago, Dr. Snow used it on 
man, and gave judgment in its favor, and recently Prof. Binz has produced anesthesia 
with it in the same way satisfactorily, and thinks it increases the circulation (Lond. Med. 
Times and Gaz., 1879, i.); but Dr. Reeve finds (WN. R., 1880, 384) that in animals it 
lowers the arterial pressure, but does not suddenly paralyze:the heart, as does chloro- 
form. It is extremely probable that the liquid used by Dr. Reichert was this substance, 
and not the ethylene dichloride, as he thought. (See Ethylene dichloride, above.) 

Within a very short time various other chlorinated compounds have been brought for- 
ward as having anesthetic virtues, of which those most deserving of attention are prob- 
ably methylene dichloride and carbon tetrachloride. It will be more convenient to con- 
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sider these under the general name at the head of this article, than to scatter them here 
and there according to the position of their titles in an alphabetical catalogue. 

MrtrHYLENE DICHLORIDE. Dichloro-methane. Bichloride of Methylene. (CH,Cl,.) This 
was introduced by Dr. B. W. Richardson, of London. It may be prepared by exposing to 
sunshine, in a glass globe, chlorine and gaseous chloride of methyl. The globe has two 
lateral apertures for the admission of the gases, and below an open neck, which commu- 
nicates with one of the tubulures of a Woulfe’s bottle, of which the other tubulure com- 
municates by a bent tube with a second Woulfe’s bottle, and this by another bent tube 
with a flask. The second bottle is surrounded with ice, and the flask immersed in a 
freezing mixture, to condense the volatile products. The dichloride condenses in the 
flask in a pure state, while the contents of the two Woulfe’s bottles consist chiefly of 
chloroform. (Gmelin, vii. 288.) 

The chloride of methyl may be made for the purpose by heating together 1 part of 
wood-spirit, 2 parts of common salt, and 8 of sulphuric acid, and collecting the evolved 
gas over water, which retains the impurities. Chloride of methyl is a colorless gas, 
having an ethereal odor and a sweet taste. (Gmelin.) Dr. Richardson found it to possess 
anesthetic properties, but to be less manageable than the methylene dichloride. . 

Methylene dichloride is a colorless liquid, of an odor analogous to that of chloroform, 
of the sp. gr. 1:344, and the boiling point 40° C. (104° F.). The density of its vapor is 3-012 
(Gmelin), 2:°937 (Richardson). In its preparation, chlorine replaces one atom of hydro- 
gen in the chloride of methyl; thus converting CH,Cl (chloride of methyl) into CH,Cl, 
(methylene dichloride). The vapor of the dichloride does not, like that of chloroform, 
extinguish the flame of a taper, but itself takes fire, burning with a brilliant flame, and 
yielding, as the result of its combustion, carbonic and hydrochloric acids. Methylene 
dichloride mixes readily with absolute ether, and, as the boiling points of the two ap- 
proach nearly, they volatilize evenly and equably. It is neutral to test paper; and an 
acid reaction in any specimen would be an evidence of the presence of hydrochloric 
acid, and should preclude its use as a respiratory anesthetic. To prevent the genera- 
tion of the acid, the liquid should be kept carefully secluded from the sunlight. 

Dr. Richardson, in his experiments with animals, found it, when inhaled, to produce 
insensibility without previous excitement, and the insensibility, when produced, continues 
longer without an additional administration than that caused by other anesthetics. Like 
the others, it may be made to destroy life; but it has this advantage over them, that, 
after death, the muscular irritability remains longer; and consequently the chances are 
greater of a restoration of the vital functions by the means employed. The condition 
in which the heart and lungs are left after death from it is favorable to resuscitation. 
On the whole, Dr. Richardson gives, as the result of his experiments both with the in- 
ferior animals and man, the following conclusions. 1. The dichloride produces as deep 
insensibility as chloroform. 2. Its action is rather more rapid; but more is required to 
produce the desired effect, in the proportion of about six to four. 38 It produces a less 
prolonged second degree of narcotism than other anesthetics. 4. The narcotism, when 
induced, is very prolonged, and may be reproduced with great ease. 5. It acts equably 
through the nervous centres of respiration and circulation ; producing no break in the 
natural relation between these functions. 6. It rapidly escapes from the system, so that ~ 
recovery is sudden when it begins. 7. It sometimes, like ether and chloroform, causes 
vomiting. 8. When it kills, it is by equally paralyzing the circulation and respiration. 
9. It interferes with muscular irritability less, probably, than any other anesthetic. 
10. It combines with ether and chloroform in all proportions. It has been tried in 
several cases of severe surgical operations, and with results thus far altogether satisfac- 
tory. The quantity used averaged about a drachm every five minutes. (Dr. B. W. 
Richardson, Med. Times and Gaz., 1867, pp. 423 and 479.) 

Upon the recommendation of Dr. Richardson, the dichloride has been used by sev- 
eral others, with satisfactory results. Dr. A. Russell Strachan, of New York, has 
published an account of his experience with it in the Medical Record (1868, p. 22). 
Trying it first on himself, he inhaled it from lint upon which about a drachm had been 
poured, and at once began to experience pleasant and extremely composing sensations, 
soon followed by an ‘‘ irresistible tendency to somnolence,”’ without any of the disagree- 
able sensations in the head usually attendant on the inhalation of ether and chloroform, 
Feeling that he would soon be beyond his own control, he poured about three drachms 
more of the liquid on the lint, and continued to inhale until entirely unconscious. 
About half an hour from the beginning, he suddenly reacquired consciousness, feeling 
perfectly well and fit to attend to his affairs. There was no nausea, oppression, or other 
unpleasant feeling ; and nothing remained to remind him of the experiment but a some- 
what disagreeable flavor in the mouth and throat. Encouraged by the results of this 
trial, he used the anesthetic afterwards in one surgical and in one obstetrical case with 
complete success ; the patients having been speedily narcotized, in one instance in three 
minutes, afterwards kept insensible as long as was needful, and in the end suddenly 
awaking, with nothing but comfortable sensations. In the surgical case two drachms 
were at first administered on a folded napkin, four minutes afterwards another drachm, 
and in the course of the operation, which lasted nearly three-quarters of an hour, some- 
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what more than an ounce andahalf. In the obstetrical case a drachm and a half of the 
dichloride was sufficient to produce unconsciousness in three minutes, which was after- 
wards maintained without difficulty, so far as was necessary, until the birth of the child. 

The anesthetic has since been used successfully by various English surgeons, also in 
Germany and this country. In the convenience of its administration, dichloride of 
methylene enjoys at least an equal superiority with chloroform over ether; but experi- 
ence has shown the fallaciousness of the first estimates of its safety, as several deaths 
have been produced by it. (See British Med. Journ., Oct. 1869; Dublin Quarterly Journ., 
Aug. 1870; P. J. Tr., 1871, p. 875.) Even the mixture of dichloride of methylene 
and absolute ether, which Dr. Richardson has introduced under the name of methylene 
ether (Med. Times and Gaz., ii. 1872; 1. 1873), has caused death. (Phila. Med. Times, iii. 
718; Med. Times and Gaz., July, 1873.) 

The dichloride of methylene may be used in the dose of from ten to thirty minims, or 
be given in dilute spirit. (Lancet, ut supra.) 

CARBON TETRACHLORIDE. Tetrachlor-methane. This substance, though discovered by 
Reenault so early as 1839, did not come into general notice until December. 1865, when it 
was suggested as an anesthetic by Prof. Simpson, of Edinburgh, in a paper published in 
the Med. Times and Gaz. (Dec. 1865). It appears, however, that it had been previously 
‘used as an anesthetic by Dr. A. E. Sansom and Dr. John Harley, who experimented 
with it in 1864, and recorded their experience in Dr. Sansom’s work on Chloroform, 
published in May, 1865. (B. and F.. Med.-Chir. Rev., 1867, p. 551.) To procure it, 
dry chlorine is passed first through a bottle containing carbon disulphide, and then 
through a porcelain tube, filled with pieces of porcelain, and kept at a bright-red heat. 
The vapors are condensed in a cooled receiver, forming a yellowish-red liquid, which 
is a mixture of carbon tetrachloride and chloride of sulphur. The chloride of sul- 
pee is removed by slowly adding the liquid to an excess of potash lye or milk of 
ime; the mixture being set aside, and agitated from time to time till the sulphur com- 
pound is decomposed, and then distilled. Carbon tetrachloride passes over, sometimes 
mixed with a portion of carbon disulphide which has escaped decomposition, but which 
may be separated by occasionally bringing the mixture into contact with potash lye. 
There are other modes of preparing it, which will be found in Gmelin’s Handbook (vii. 
356). By one of these, chloroform is made to yield it by the substitution of an atom of 
chlorine for one of hydrogen; thus CHC}, (chloroform) becomes CCl, (carbon tetra- 
chloride). 

Carbon tetrachloride is a transparent colorless liquid, of the sp. gr. 1599 (Regnault), 
boiling at 77° C. (170°6° F.), with a vapor density 5°33, and an agreeable aromatic flavor. 
Its formula is CCl,, andits derivation from methane or marsh-gas is expressed in the term 
tetrachlor-methane. Dr. P. Smith describes its effects as follows. About half a drachm 
on a handkerchief was inhaled. The vapors had an agreeable odor, not unlike that of 
the quince; a sense of coolness in the fauces was experienced similar to that caused by 
oil of peppermint; and this was followed by a feeling of warmth on the surface of the 
body generally. A feeling of calmness and comfort succeeded, which continued until 
the end of the day; and the sleep at night was sounder than usual. Similar effects 
were afterwards obtained in greater degree upon a repetition of the experiment with an 
increased dose. Rapid anesthetic effects were produced, followed, in about two minutes, 
by calm sleep, and in about a minute longer, by a complete return of consciousness. 
The carbon tetrachloride was then tried on animals, with the result, in small doses, of 
causing entire loss of power and consciousness, from which they soon recovered en- 
tirely ; but larger doses occasioned death ; the animal becoming first unconscious, then 
gradually ceasing to respire, and dying in eight minutes. The heart was not felt to 
beat after the breath had ceased. Similar experiments were performed by Dr. John 
Harley with essentially similar results. From numerous trials afterwards made on hu- 
man subjects in various morbid conditions, the conclusion was arrived at, that the tetra- 
chloride of carbon may be usefully employed, by inhalation, for the relief of pain, espe- 
cially headache, tic douloureux, toothache, the sufferings of dysmenorrhea, etc., that it 
will be a valuable agent for mitigating the pains of labor, and that its local use may 
prove serviceable for similar purposes. In the majority of instances there was no super- 
vening nausea or vomiting ; and no unpleasant effect on the skin or mucous membrane. 
It is pleasanter to inhale than chlorotorm, and produces anesthesia with less previous mus- 
cular spasm. Though slower in escaping from the system, yet its effects on perception 
are more evanescent, and consciousness usually returns in a few moments after the ces- 
sation of inhalation. Pain, however, and voluntary muscular power, may be suspended 
without the complete loss of consciousness. Like all anesthetics, it may destroy life if 
recklessly used. (Lancet, June 1, 8, and 29, 1867, pp. 661, 692, and 791.) 

Sir J. Y. Simpson says, of this anesthetic, that the effects of its vapor approach 
nearer to those of chloroform than any other similar agent. Its primary effects are very 
analogous to those of chloroform, but it takes a longer time to produce the same degree 
of anzsthesia, and generally longer to recover from it. Its depressing influence, how- 
ever, on the heart, he observes, is far greater, and, consequently, its employment far 
more dangerous. It is less irritant to the skin, and, therefore, may sometimes be pref- 
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erable as a local anesthetic. The injection of its vapor into the rectum is also less irri- 
tating. Its vapor, applied to the eye by sprinkling a few drops on the hand, is one of 
the most effectual means of relieving some forms of conjunctivitis, ulceration of the 
cornea, photophobia, etc. Injected subcutaneously, in the dose of 10 to 20 drops, it re- 
lieved pains in the walls of the chest and abdomen, without subsequent nausea. Inter- 
nally, Sir James tried it only in small doses in gastrodynia, in which it had the same 
effects as chloroform. (Med. Times and Gaz., 1865, p. 651.) 


CHLORINATED MAGNESIA, SOLUTION OF. Mr. Robert E. Fairthorne has 
suggested this solution as «a substitute for solution of chlorinated seda or chlorinated 
lime, in cuses in which, whether internally or externally, the influence of the chlorine 
is especially required, and in which the irritant or corrosive quality of the soda or lime 
might be contraindicated. He proposes the following formula. ‘ Dissolve eight ounces 
of sulphate of magnesia in two pints of water. ‘Triturate in a mortar four ounces and 
one drachm of chlorinated lime with an equal amount of the same fluid. Mix the solu- 
tion, and agitate occasionally. After standing twelve hours, pour off the supernatant 
liquid.” Mr. Fairthorne found that each ounce of the solution contains somewhat less 
than nine grains of magnesia.”’? (A. J. P., 1868, p. 70.) 


CHLORINATED POTASSA, SOLUTION OF. Liquor Potasse Chlorinate. Ja- 
velle’s Water. Eau de Javelle. This is prepared from carbonate of potassium precisely 
as the solution of chlorinated soda from carbonate of sodium, and probably has an 
analogous composition. (See Liquor Sode Chlorinate.) It is employed for taking out 
fruit stains, etc., from linen. 


CHROME YELLOW. Lemon Yellow. Lewpsic Yellow. Paris Yellow. (PbCrO,.) 
This is the neutral chromate of lead, prepared by precipitating a solution of the nitrate 
of lead with chromate of potassium. It is of a beautiful lemon-yellow color. The basic 
chromate of lead (PbO,PbCrO,) possesses a red color and is sometimes used as a pig- 
ment. Chrome green is a mixture of chrome yellow and Prussian blue. The chromates 
are often adulterated with sulphate of lead. M. Duviller (Journ. de Pharm., Aott, 1873, 
p. 114) detects this by heating one part of the suspected pigment with a’mixture of 2 to 
3 parts nitric acid, sp. gr. 1-420, one to two parts of water, and one-fourth part of alco- 
hol. The chromate is all dissolved, but any sulphate present remains unaffected. 


CHROMIUM. Asithas been customary, in this work, to notice more or less fully the 
metals of which one or more compounds are officinal, even though the metal may not 
hold the same position, it is proper to give a brief notice in this place of the metal chro- 
mium; of which two compounds, chromic acid and bichromate of potassium, are offici- 
nal in our Pharmacopeia. Chromium was discovered by Vauquelin in1797. Its most 
common ore is the chrome iron, consisting of ferrous oxide and sesquioxide of chromium. 
This is not an abundant mineral; and one of the most copious sources of it is in the 
chrome mines of southeastern Pennsylvania. Chromium is obtained by igniting its 
oxide intensely in contact with charcoal. It is a brittle metal, of a grayish-white color 
like platinum, with some lustre, and very hard, so that it scratches glass. Its sp. gr. is 
5-9, atomic weight 52:4, and symbol Cr. It does not change by exposure to the air, and 
is with difficulty attacked by the acids. It forms with oxygen five compounds: 1, the 
monoxide (CrO), 2, the sesquioxide (Cr,O,), 8, the trioxide or chromic acid (CrO,). Of 
the two others, one may be considered as a compound of the monoxide and sesquioxide 
(CrO,Cr,O,), and the other, called perchromie acid, is said to consist of two atoms of 
chromium and seven of oxygen (Cr,O,).. Chromium combines with chlorine in two pro- 
portions, forming the monochloride and sesquichloride. The chief value of chromium 
in the arts is as the source of bichromate of potassium, extensively used in dyeing, and 
valuable for the facility with which it parts with oxygen, and as the base of certain 
beautiful pigments. 


CICHORIUM INTYBUS. Chicory. Succory. A perennial herbaceous plant, indige- 
nous in Europe, but naturalized in this country, where it grows in fields, and in roads 
along the fences, in neighborhoods which have been long settled. It is one or two feet 
high, with large, compound, beautifully blue flowers, which appear in July and August, 
and serve to distinguish the plant at first sight. The whole plant has a bitter taste, 
without acrimony, or any very peculiar flavor. The taste is strongest in the root, and 
weakest in the flowers. The leaves, when young and tender, are said to be sometimes 
eaten as salad in Europe. Chicory is gently tonic without being irritating, and is con- 
sidered by some authors as aperient and deobstruent. It is said to be useful, if freely 
taken, in hepatic congestion, jaundice, and other visceral obstructions in the early 
stages ; and is affirmed to have done good even in pulmonary consumption. The usual 
form of administration is that of decoction, which is prepared by boiling one or two 
ounces of the root, or a handful of the herb, in a pint of water. The root, dried and 
roasted, is much used in certain parts of Europe as a substitute for coffee, and is 
also mixed fraudulently with ground coffee for sale. In preparing it for coffee, 
Dausse recommends that the dried root should be cut into rather large and equal pieces, 

which are to be roasted until they lose 140 out of 500 parts. The pieces are then easily 
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ground in a mill, and afford a yellowish-brown powder. (Pharm. Centralbl., 1850, p. 
688.) The plant is now largely cultivated both in England and on the Continent, to 
supply the demand for its root, which has grown out of its use for admixture with coffee, 
or as a substitute. In France alone the annual consumption is said to be 16 millions 
of pounds. (P. J. Tr., 1860, p. 125.) An instrument by means of which it may readily 
be detected when used to adulterate coffee, will be found described and figured in the 
P. J. Tr., 1867, p. 141. Mr. J. R. Leebody gives (Chem. News, 1874, p. 248) the fol- 
lowing method of estimating the percentage of chicory in adulterated coffee. ‘Take 
one gramme of the unknown mixture and one gramme of a standard mixture of equal 
parts chicory and coffee, and remove all the coloring matter from each sample by re- 
peated extraction with boiling water. Make the cvoled extract from each up to the 
sume volume (actual volume of no consequence, about 700 C.c. a convenient amount), 
and filter off a portion for the assay. Put 50 C.c. of the filtered extract from the un- 
known mixture in a Nessler cylinder, and determine by trial how many C.c. of the 
extract from the standard mixture, together with sufficient distilled water to make up 
to 50 C.c., will give the same color. LetaCc. be required: then, assuming the tinctorial 
power of chicory to be m times that of coffee, the percentage (x) of chicory in the 
m+1 100 


sample is given by the formula: x=a——,—;—j.” The garden endive is a species 





of Cichorium, denominated C. Hndivia. 


CICUTA VIROSA. Water Hemlock. Cowbane. A perennial, umbelliferous European 
plant, growing on the borders of pools and streams. It is very poisonous, proving fatal 
to most animals which feed upon it, though said to be eaten with impunity by goats and 
sheep. According to the researches of Dr. Wikszemski, it acts upon frogs in the same 
manner as picrotoxin, at first stimulating the convulsive centres in the medulla and 
producing violent general spasms, and later causing general centric paralysis. (Dragen- 
dortf, Jahresbericht, 1875, 494.) Upon man it operates as an acrid narcotic, producing 
inflammation of the stomach,* vertigo, intoxication, and convulsions, followed by gen- 
eral paralysis and death. Infusion of galls is recommended as an antidote, but should 
not be relied on to the exclusion of emetics. When the plant causes vomiting, as it fre- 
quently does, fatal effects are less apt toensue. It is said to be less poisonous dried than 
fresh ; and it has been inferred that the active principle is volatile. The presence of a 
volatile alkaloid resembling conine, and termed cicwtine, has been observed by Wittstein 
and Buignet. But the volatile oil, obtained by distillation, was found by Simon, of 
Berlin, not to be poisonous. Indeed, from the experiments of M. Julius Trapp, of St. 
Petersburg, it appears to be identical with the volatile oil of cummin seeds (Cuminum 
Cuminum), which rank among the aromatics. (Chem. Centralblatt, 1858, p. 414.) On 
the other hand, the alcoholic extract of the dried root operated as a violent poison 
upon animals. (Annal. der Pharm., xxxi. 258.) At present the plant is never used 
internally, having been superseded by Coniwm maculatum. Externally it is sometimes 
employed as an anodyne poultice in local pains, particularly those of a rheumatic or 
gouty nature. 

Cicuta maculata, or American water hemlock, which grows in meadows and on the 
borders of streams throughout the United States, is closely analogous, in botanical char- 
acter and in effects, to the European species. In several instances, children have been 
fatally poisoned by eating its root. This consists of several oblong, fleshy tubers, some- 
times as long as the finger, spreading out from the base of the stem, and having a smell 
and taste not unlike those of parsnep. Until recently it has not been used in medicine; 
but we are told in Mr. Stearns’s account of the medical plants of Michigan, that Dr. 
Norton, of Minnesota, highly recommends it as a specific in nervous and sick headache. 
(Proc. A. P. A., 1858, p. 253.) For a full account of the plant, see Bigelow’s Medical 
Botany, i. 125. The seeds have been analyzed by Mr. J. E. Young, who found in them 
albumen, tannic acid, gum, fixed oil, resin, volatile oil, chlorophyll, coloring matter, a 
peculiar acid, and an organic alkaloid supposed to be identical with conine. (A. J. P., 
XXVil. 294.) 

In cases of poisoning by either of these species of Cicuta, vomiting should be induced 
as speedily as possible, and maintained till the stomach is thoroughly evacuated, after 
which the system must be supported. 

CITRATE OF IRON AND BISMUTH. A solution of this so-called salt has been 
proposed as a remedy in dyspepsia. It is made by dissolving citrate of bismuth in a watery 
solution of ammonia, and adding the ammonio-citrate of iron. Itis a mere mixture of 
the substances. (A. J. P., xliv. 246.) 

CITRATE OF IRON AND MAGNESIUM. Ferri et Magnesit Citras. This double 
salt was introduced to the notice of the profession by M. Van der Corput. It is made by 
dissolving two ounces of freshly precipitated ferric hydrate in a moderately heated solu- 
tion of three ounces of citric acid, and saturating the liquor with carbonate of magnesium. 
The solution, after filtration, is evaporated by means of a water-bath to a syrupy con- 


- *Itis denied by some recent authorities that the poison causes gastroenteritis. (Dragendorff, Jahresbericht 
1875, 495.) 
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sistence, and spread on glass to dry in scales. The quantity of carbonate required is 
nearly an ounce. Three and a quarter ounces of sulphate of iron will furnish by decom- 
position the necessary hydrated oxide for three ounces of the acid. (See formula for 
Ferri Oxidum Hydratum.) This salt is in transparent, greenish-yellow scales, having 
a slightly ferruginous, somewhat acid taste. It is very soluble in water, but insoluble 
in alcohol and ether. It may be given in doses of from five to ten grains, in the form 
of solution, syrup, or pill. See the remarks of Prof. Procter on this preparation, A. 
J. P., 1850, p. 815. 


CITRATE OF SODIUM. Sodii Citras. (2C,H;Na,0,-+ 11H,0.) This salt may be 
formed by saturating a solution of citric acid with bicarbonate of sodium, evaporating 
the liquid, and setting it aside to crystallize. It is a white salt, crystallized in rhombic 
pyramids, and having a saline taste without any bitterness. Citrate of sodium has been 
proposed by M. Guichon, of Lyons, as a pleasant purgative, having properties similar 
to those of citrate of magnesium, and, though possessing a taste more decidedly saline 
than the latter, having the advantages of cheapness, and of a constant solubility, which 
permits it to be associated with other medicinal preparations. M. Dannecy recommends 
it in diabetes, in daily doses of from half a drachm to a drachm. (Bulletin Gén. de 
Thérap., Avril 15, 1866.) The dose, as a cathartic, is from ten to fourteen drachms, 
given in simple aqueous solution, or acidulated with citric acid and sweetened. 


CIVET. Zibethum. This is an odorous substance, obtained from two animals of the 
genus Viverra; the V. Civetta or civet cat of Africa, and the V. Zibetha, which inhabits the 
East Indies. It is secreted into a cavity opening between the anus and external genitals, 
and is collected from animals confined for the purpose. It is semi-liquid, unctuous, 
yellowish, becoming brown and thicker by exposure to the air, of a very strong, peculiar 
odor, similar to that of musk, though less agreeable and less diffusible, and of a bitter- 
ish, subacrid, disagreeable fatty taste. When heated it becomes quite fluid, and at a 
higher temperature takes fire, and burns with a clear flame, leaving little residue. It is 
insoluble in water, and only slightly soluble in ether and cold alcohol; but heated alco- 
hol dissolves it almost entirely, depositing it again upon cooling. It contains, among 
other ingredients, a volatile oil, fat, and free ammonia. In medicine it was formerly 
employed asa stimulant and antispasmodic, like castor and musk; but is now-used ex- 
clusively as a perfume. 


CLEMATIS ERECTA. Upright Virgin’s Bower. A perennial European plant. The 
leaves and flowers have an acrid, burning taste. When bruised in a mortar they irritate 
the eyes and throat, giving rise to a flow of tears and to coughing; and applied to the 
skin they produce inflammation and vesication ; hence their old name of flammula Jovis. 
The acrimony is greatly diminished by drying. Stérek found this species of Clematis 
useful in secondary syphilis, cancerous and other foul ulcers, and severe headaches. He 
gave it internally, and at the same time applied the powdered leaves to the surface of 
the sore. It acted as a diuretic and diaphoretic. Two or three drachms of the leaves 
were infused in a pint of water, of which he administered four ounces three times a day. 
He also employed an extract, in the dose of a grain or two in the course of a day. At 
present the plant is little used ; but M. Sauveur commends an infusion of the seeds in 
Bright’s disease. (Ann. de Thérap., 1866, p. 180.) 

Other species of Clematis have the same acrid properties. Among these are C Flam- 
mula or sweet-scented virgin’s bower, which, though a native of Europe, is cultivated in 
our gardens, C. Vitalba or traveller’s joy, also a native of Europe, and several indigenous 
species, of which C. Virginica or common virgin’s bower, C. Viorna or leather flower, and 
C. crispa have been particularly cited by authors as proper substitutes for the C. erecta 
used by Storck. All these are climbing plants. C. Vitalba has been used in Europe with 
success in the cure of itch. For this purpose the roots and stems, bruised, and boiled 
for a short time to diminish their acrimony, were infused in boiling oil, which, thus im- 
pregnated, was applied to the skin several times a day. Twelve or fifteen applications 
were usually sufficient. M.Gaube has found in this species an alkaloid, which he names 
clematine, and which forms with sulphuric acid a salt crystallizable in six-sided needles ; 
and besides this, an acrid volatile oil analogous to mezereon in its properties, tannic acid, 
mucilage, and earthy salts. (Journ. de Pharm., Aout, 1869, p. 122.) 


COAL TAR. When bituminous coal is subjected to dry distillation, besides the incon- 
densible gases which serve for lighting, and the charcoal left behind as coke, which is a 
valuable fuel, there are formed, through the reactions between the disengaged principles 
of the coal, numerous other products, necessarily more or less varying in character and 
amount, not only according to the kind of coal used, but also with the varying circum- 
stances of the decomposing process. Most of these newly-formed bodies, all of which are 
volatile, are condensed into a dark thick liquid or semi-liquid substance called coal tar. 
Formerly this was considered as refuse matter, and the most embarrassing problem for 
the manufacturer was how to get rid of it most conveniently. But science and industry 
have combined to wrest from this seemingly useless mass many substances of great value 
in the arts, and several which have entered into the catalogue of remedies. In an excel- 
lent paper by M. E. Kopp, an abridgment of which is published in 4. J. P., vol. xxxiii. 
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pp. 89, 129, and 245), a general view is given of the constituents of coal tar Our pur- 
pose is to give a condensed view of these substances, and when found of importance in 
their therapeutical relations, to treat of them more fully, should they not have been al- 
ready commented on under distinct heads. The composition of coal tar varies considera- 
bly with the temperature at which the distillation of the coal is effected, the yield of solid 
bodies and of gases being larger when the temperature is higher, while at a lower tem- 
perature the liquid portion of the tar is in increased amount When coal tar is sub- 
mitted to distillation and rectification, it yields the following products in variable pro- 
portion. They may be arranged in the three divisions of solids, liquids, and gases. 

1. Solids. Naphthalin, C,,Hg, methyl-naphthalin, C,,H,), acetyl-naphthalin and dé 
phenyl, ©,,H,,, fluoren, C,;H,9, anthracen and phenanthren, C,,Hyjo, fluoranthen, C,;Hi» 
Phe am emmy C,;H,,, reten, C,,H,,, chrysen, C,,H,,, pyren, C,H), and carbazol. 
OF ris Bee y 

. ‘Liquids. These may be neutral hydrocarbons, acids, and ethers of the same, or bases. 
The neutral hydrocarbons are benzol, CgH,, toluol, C,H,, methyl-toluol, and iso-xylol, 
O,H,,, pseudocumol, and mesitylen, C,H,,,cymol, C,,H,,. Theacid constrtuentsare phenol, 
C,H,O, kresol, orthokresol, parakresol, and metakresol, C,H,O, phlorol, C,H,,O, rosolic 
acid, C,,H,,0;, pyrocatechin, C;H,O,, and kreosot, consisting of the methyl] ethers of 
pyrocatechin and its homologues, C,H,0,, C,H,,0,, and C,H,,0,. There are also present, 
probably in combination with the ammonia of the ammoniacal liquor, acetic, butyric, 
earbonic, hydrocyanic, sulphocyanic, and hydrosulphuric acids. The bases areammonia, 
NH,, methylamine, CH,,NH,, ethylamine, C,H;,NH,, phenylamine, C,H,,NH,, pyri- 
dine, C,H,;N, picoline, C,H,N, lutidine, C,H,N, collidine, C,H,,N, leukoline, C,H,N, 
iridoline, C,,H,N, kryptidine, C,,H,,N, acridine, C,,H,N, coridine, C,,H,,N, rubidine, 
C,,H,,N, and viridine, C,,H,)N 

3. Gases. (1.) Illuminating gases. Acetylen, C,H,, ethylen, C,H,, propylen, C,H, 
butylen, C,H,. allylen, C,H,, crotonylen, C,H,, teren, C,H,, and vapors of benzol, C,H,, 
styrolene, O,H,, naphthalin, C,,H,, methyl-naphthalin, C,,H,), fluoren, C,,;H,), fluoran- 
then, C,,H,,, propyl, (C,;H,), and butyl, (C,H,),. 

(2.) Heating and diluting gases Hydrogen, H,, marsh-gas (methane), CH,, carbon 
monoxide, CO. 

(3) Impurities. Carbon dioxide, CO,, ammonia, NH, cyanogen, (CN),, methyl-cyva- 
nide, CH,,CN, sulphocyanic acid, CN,SH, hydrogen sulphide, H,S, carbon disulphide, 
CS,, carbon oxysulphide, COS and nitrogen, N, 

Valuable researches have also been made in this field by Mr. C. M Warren, which 
are contained in the Memovrs of the American Academy (N.S, ix. 185), and in the 
Amer. Journ. of Sci. and Arts (1865, vol. xl. p. 89); to these, and to a résumé in the 
Chemical News, 1874, p. 180, the reader is referred. 


COBALT. (Co. 58:6.) This not very abundant metal is usually found associated with 
arsenic, and is rarely used in its pure condition in medicine or pharmacy. It occurs as 
smaltine or tin-white cobalt, cobalt glance, or sulpharsenate ; cobalt bloom, erythrine, or 
arsenate ; earthy cobalt or wad, a mixture of cobaltous oxide and black oxide of man- 
ganese, and speiss cobalt (Co,Ni,Fe)As,. 

Speiss cobalt is frequently employed as the source of cobalt salts, and the substance 
called in commerce zaffre is an impure arsenate of cobalt, made by simply roasting the 
crude cobalt ores or calcining them, with access of air, and is used to give a blue color 
to glass, enamels, and pottery glaze. The native ore is frequently found in commerce 
under the name of flystone, and is used for poisoning flies, by roughly grinding it and 
putting a small quantity in a saucer with sweetened water. Smal¢ is the common name 
used for glass colored by fusing with oxide of cobalt, producing a blue pigment, for 
coloring glass, etc. The soluble salts of cobalt, particularly the chloride and sulpho- 
cyanate, have been used to impregnate paper, etc., giving it ordinarily a pink tint, indi- 
cative of the presence of moisture, while on elevation of temperature the color changes 
toblue. Advantage has been taken of this fact to produce the so-called barometer paper. 


COBALT BLUE. This beautiful pigment is a compound of oxide of cobalt and 
alumina, obtained by precipitating the mixed solution of a salt of alumina and of cobalt 
by means of an alkali, and washing, drying, and strongly calcining the precipitate. 
(Berzelius.) The cobalt blue of Thenard is made by heating together the hydrated sub- 
phosphate of cobalt and hydrate of alumina. It is used in painting. An oxide of cobalt, 
prepared by precipitating the chloride with potassa, has been employed in rheumatism. 
It is emetic in the dose of 10 or 20 grains. The salts of the metal are irritant poisons. 


COBWEB. Spiders’ Web. Tela Aranee. The genus Aranea of Linn. has been divided 
by subsequent naturalists into several genera, of which the Tegeneria of Walkenaer is 
the one that includes the medicinal species of spider. The 7. domestica of Europe, and 
T. medicinalis of this country (Henz, Jour. Acad. of Nat. Sci., ii 58), are the particular 
species which have attracted most attention. They inhabit cellars, barns, and other dark 
places, and are of a brown or blackish color. It is affirmed that the web of the field 
spider is inefficacious, while that collected in the cellars of houses, etc., has extraordinary 
medical virtues. It is said to be useful in various spasmodic and nervous diseases, con- 
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trolling and tranquillizing irregular nervous action, exhilarating the spirits, and dispo- 
sing to sleep. Among the complaints in which it has been found useful, besides inter- 
mittent fever, are periodical headache, hectic fever, asthma, hysteria, and nervous irri- 
tations attended with morbid vigilance and irregular muscular action. (See Lancet, 
1867, p. 212.) It will be observed that these are, for the most part, affections over which 
the imagination has much control. The dose of spiders’ web is ten grains, to be given 
in the form of pill, and repeated every three or four hours. According to Dr. Jackson, 
twenty grains are not more effective than are ten. Spiders’ web is also useful as a styptic, 
especially after extraction of teeth, the socket being stuffed full of the web. 

COCCULUS. Cocculus Indicus. Anamirta Cocculus. Wight and Arnott, Flor. Penzns. 
Ind. Orient. i. 446; Lindley, Flor, Med.3871.—Menispermum Cocculus Linn.—Cocculus 
suberosus. De Cand. Prodrom. i. 97. This isa climbing shrub, with a suberose or corky 
bark ; thick, coriaceous, smooth, shining, roundish or cordate leaves, sometimes truncate 
at the buse; and»the flowers in lateral compound racemes. It is a native of the Malabar 
Ooast, and of Eastern Insular and Continental India. The fruit is the officinal portion 

This plant was proved to be the source of Cocculus indicus by Roxburgh, who raised 
it from genuine seeds which he had-received from Malabar. It is believed that other 
allied plants, bearing similar fruit, contribute to furnish the drug; and the Cocculus 
Plukenetii of Malabar, and C. lacunosus of Celebes and the Moluccas, are particularly 
designated by authors. It was known to the Arabian physicians, and for a long time 
was imported into Europe from the Levant, from which circumstance it was called Coc- 
culus levanticus. It is now brought exclusively from the East Indies. 

Properties, ete. Cocculus indicus, as found in the shops, is roundish, somewhat kid- 
ney-shaped, about as large as a pea; having a thin, dry, blackish, wrinkled exterior coat, 
within which 1s a ligneous bivalvular shell, enclosing a whitish, oily, very bitter kernel. 
It is without smell, but has an intensely and permanently bitter taste. It bears some 
resemblance to the bayberry, but is not quite so large, and may be distinguished by the 
fact that in the Cocculus indicus the kernel never wholly fills the shell. When the fruit 
is kept long, the shell is sometimes almost empty. The Edinburgh College directed that 
‘‘ the kernels should fill at least two-thirds of the fruit.’”? M. Boullay discovered in the 
kernel a peculiar bitter principle which he denominated picrotoxin. ‘This is white, crys- 
tallizable in quadrangular prisms, soluble in 25 parts of boiling and 150 of cold water 
(Glover), and very soluble in alcohol and ether, but insoluble in the oils. Its composi~ 
tion was stated to be C,,H,,0;,.. Barth and Kretschy have investigated its chemical con- 
stitution, and believe it to be a body consisting of three constituents. They retain the 
name picrotoxin for the most important one, which is exceedingly bitter and very poison- 
- ous, and has the composition C,;H,,O,. The second is very bitter, not poisonous, and was 
named picrotin, with its formula C,,H.,0,,. The third constituent exists only in the pro- 
portion of 2 per cent., is not bitter and not poisonous, and was called animirtin. . (Wien. 
Anz., 1880, A. J. P., 1880, pp. 820, 495.) According to M. Blas, the solutions of Boullay’s 
picrotoxin havea decidedly acid reaction, and potassa renders it soluble in water. (Jow7n. 
de Pharm., 4e sér., xvi. 215.) M. Boenhuke-Reech has found that it forms with ammonia 
a very unstable compound. (Journ. de Pharm , 4e sér., xix. 465.) It is poisonous, and, 
given to strong dogs in the quantity of from five to ten grains, produces death, preceded 
by convulsions, which, according to Dr. R. M. Glover, are very similar in character to 
those produced by Flourens by section of the corpora quadrigemina and cerebellum , 
being attended with back ward and rotary movements and tetanic spasms. It also greatly 
increases theanimal heat. (Ed. Monthly Journ. of Med. Sci., N.8., iii. 803.) To procure 
it, the watery extract of the seeds is triturated with pure magnesia, and then treated 
with hot alcohol, which dissolves the picrotoxin, and yields it upon evaporation. Ih this 
state, however, it is impure. To obtain it colorless it must be again dissolved in alcohol, 
and treated with animal charcoal. After filtration and due evaporation, it is deposited 
in the crystalline form. Besides picrotoxin, Cocculus indicus contains a large proportion 
of fixed oil, and other substances of less interest. In theshell MM. Pelletier and Couerbe 
discovered two distinct principles; one alkaline and named menispermine (menispermia), 
the other identical with it in composition, but distinguishable by its want of alkalinity, 
its volatility, and its solubility and crystalline form, and denominated paramenispermin. 
They found also in the shell a new acid, which they called hypopicrotoric. The picro- 
toxin of M. Boullay they believed to possess acid properties, and proposed for it the name 
of picrotoxic acid. (Journ. de Pharm., xx. 122.) In Europe, picrotoxin is said to be 
added to malt liquors in order to give them bitterness and intoxicating properties; al- 
though the practice is forbidden by law, in England, under heavy penalties. 

Gunckel proposes the following mode of detecting and separating picrotoxin from 
liquids containing it, founded on the facts that it is soluble in dilute acids though not 
combining with them, and that ether extracts it from its acidulous solutions, but not 
from those in water or alcohol, even with the presence of potassa. The substance suspected 
to contain it, having been brought to the consistence of paste, is to be digested with 
alcohol and a little tartaric acid, the liquid separated, the alcohol evaporated, the residue 
diluted with a little water and then treated with ether, and, finally, the ethereal solution 
submitted to evaporation in a watch-glass Picrotoxin, if present, is deposited, recog- 
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nizable by its feathery crystallization, its bitter taste, and the property of reducing the 
tartrate of copper and potassium. If strychnine, which perhaps resembles it most closely 
in its effects, is present, it will be left behind in the acidulated solution. (Journ. de 
Pharm., 1858, p. 78; from Archiv der Pharm., xciv. 14.) In the instance of adulterated 
malt liquor, in consequence of the resin of hops it contains, it might be expedient first 
to evaporate the liquor to dryness, and prepare a watery extract of the residue, and then 
to proceed as stated. 

Mr. J. W. Langley proposes, as a means of detection, the oxidation of picrotoxin. 
When to alittle of this substance, mixed with nitrate of potassium ina watch-glass, a drop 
of sulphuric acid is added, no observable reaction takes place; but, if a very strong 
solution of caustic potassa or soda be now added, a bright reddish-yellow color is pro- 
duced, which is highly characteristic. A very minute quantity may thus be detected. 
Mr. Langley, however, thinks it extremely probable that this phenomenon is owing toa 
minute quantity of some nitrogenous principle strongly attached to the picrotoxin; for, 
if this principle be purified by combining it in solution with potassa, and then precipi- 
tating it with an acid, it does not answer the test. (Am. Journ. of Sci. and Arts, 1862, 

. 109.) 
5 Medical Properties, ete. Cocculus indicus acts in the manner of the acrid narcotic 
poisons, but is never given internally. In India it is used to stupefy fishes in order that 
they may be caught; and it has been applied to the same purpose in Europe and this 
country. Itis asserted that the fish thus taken are not poisonous. The powdered fruit, 
mixed with oil, is employed in the East Indies as a local application in obstinate cuta- 
neous affections. An ointment made with the powder has been used in tinea capitis, and 
to destroy vermin in the hair. It is a popular remedy in this country for this purpose, 
and great caution should be used in its employment. A tincture of Cocculus indicus is 
sometimes used, made by macerating the ground fruit in diluted alcohol two weeks, in 
the proportion of four ounces ina pint. Picrotoxin has been successfully substituted by 
Dr. Jeager for the drug itself. Rubbed up with lard in the proportion of ten grains to 
the ounce, it usually effected cures of tinea capitis in less than a month. A case is re- 
corded by W. B. Thompson, of New York, in which death in a child six years old, 
preceded by tetanic spasms, and extremely contracted pupil, resulted from the applica- 
tion of a strong tincture of the fruit to the scalp. (Med. Exam., N.S., viii. 227.) It 
should be used with great caution when the surface is abraded. Mr. J. Crichton Browne 
a found that. picrotoxin and chloral are, within certain limits, antagonistic. (NV. #., 

ct. 1875.) 
| Fluid Extract of Cucculus Indicus is a convenient form for external use. Prof. Procter 
prepared it by moistening a moderately coarse powder, obtained from 16 troyounces of 
the fruit, with 6 ounces of a menstruum composed of two parts of alcohol and one of 
water; packing the mixture, after two hours, in a conical percolator ; pouring upon it 
a similar menstruum till twelve fluidounces have passed; digesting the coatings, from 
which the powder was sifted, in two pints of diluted alcohol; pouring the whole, when 
cool, into the percolator; after the liquid has disappeared, pouring on diluted alcohol 
until two pints of filtered liquor are obtained; evaporating this to four fluidounces ; 
mixing the residue with the reserved tincture; and, after 24 hours, filtering through 
paper. (A. J. P., 1868, p. 112.) 


COCHLEARIA OFFICINALIS. Common Scurvy-grass. This is an annual or bi- 
ennial plant, sending up early in the spring a tuft of radical leaves, which are heart- 
shaped, roundish, of a deep shining green color, and supported on long footstalks. The 
leaves of the stem are alternate, oblong, somewhat sinuate, the lower petiolate, the upper 
sessile. The stem is erect, branched, angular, six or eight inches high, and bears, at the 
extremity of the branches, numerous white cruciform peduncled flowers in thick clusters. 
The fruit is a roundish two-celled pod, containing numerous seeds. The whole plant 
is smooth and succulent. It is a native of the northern countries of Europe, where, as 
well as in the United States, it is occasionally cultivated in gardens. The whole herb is 
officinal. It has, when fresh, a pungent, unpleasant odor if bruised, and a warm, acrid, 
bitter taste. These properties are lost by drying. They are imparted to water and 
alcohol by maceration, are retained by the expressed juice, and probably depend on a 
peculiar volatile oil, which is separable in very small quantity by distillation with water. 
Dr. Geiseler has shown that, when the dried herb is mixed with water and a little my- 
rosin (see Sinapis), the taste and smell of the fresh plant are developed; proving that, 
as in black mustard, the volatile oil is produced by reaction between a fixed principle in 
the plant and water, under the influence of myrosin acting as a ferment. (Chem. Cen- 
tralb., 1856, p. 124.) The oil was at first supposed to be identical with the oil of mus- 
tard, but Geiseler considered it to have a different composition, giving as its formula 
(C3H;),OS. (See A. J. P., 1859, p. 416.) The boiling point also differs, being, accord- 
ing to Dr. A. W. Hofmann, about 160° C. (820° F.); while that of mustard is 147° C, 
(296-6° F.). (Chem. News, 1869, p. 286.) According to the later researches of Dr. 
Hofmann, it is shown to be a mustard oil of the butylic series, having the formula 
C,H,NS—=C,H,,CSN. Dr. Hofmann has also made it synthetically. 

Common scurvy-grass is gently stimulant, aperient, and diuretic. It is highly cele- 
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brated as a remedy in sea-scurvy, and has been recommended in chronic obstructions of 
the viscera, and in certain forms of chronic rheumatism, The fresh plant may be eaten 
as a salad, or used in the form of infusion in water or wine; the expressed juice has 
also been used. Alcohol and water are impregnated with its virtues by distillation ; 
and the distilled spirit has been found useful in paralysis, in the dose of. thirty drops 
several times a day. The expressed juice may be used as a local application in scorbutic 
affections of the gums. 


COCO-NUT OIL. Cocoa-nut Oil. Cocoa-nut Butter. This must not be confounded 
with the fixed oil of the chocolate nut, which is often called cocoa-butter. (See Part I.) 
The substance here considered is the fixed oil of the coco-nut, which is the fruit of a 
species of palm, denominated botanically Cocos nucifera, and universally known by the 
name of coco-nut tree, or, as it is frequently spelled, cocoa-nut tree. The oil is obtained 
either by expression or decoction. It is of a fine white color, of the consistence of lard 
at ordinary temperatures, becoming solid, like suet, between 40° F. and 50° F., and liquid 
at about 80° F., of a bland taste, and a peculiar, not disagreeable odor. It is readily dis. 
solved by alcohol. It consists mainly of a peculiar fatty principle, called cocinim, with — 
small amounts of olein. The cocinin when saponified with alkalies yields glycerin and 
cocinic acid (coco-stearic acid), C,,H,,O,. It has also been found to contain several solid 
and volatile acids, as caproic, caprylic, capric, and pichuric acids. (Journ. de Pharm., 
8e sér., xv. 69. : 

This oil has been used for various purposes in medicine and pharmacy. Dr. Theoph- 
ilus Thomson has found it to possess virtues similar to those of cod-liver oi], and has 
used it with advantage in consumption. In some instances it appeared to arrest the 
progress of phthisis as decisively as that oil, over which it has the advantages of. being 
cheaper, more palatable, and less apt to produce nausea. (Clin. Lect.on Pulmonary Con- 
sumption, Am. ed., p. 128.) Dr. J.H. Warren, of Boston, gives similar testimony in its 
favor. (Bost. Med. and Surg. Journ., lil. 877.) In Germany it has been used in phar- 
macy, to a considerable extent, as a substitute for lard, to which, according to Petten- 
kofer, it is preferable on account of its less tendency to rancidity, its more ready absorp- 
tion when rubbed on the surface of the body, and its less liability to produce chemical 
changes in the substances with which it is associated. Thus, the ointment of iodide of 
potassium, when made with lard, becomes yellow in a few days; while, if made with 
coco-nut oil, it remains unchanged for two months or more. Vegetable substances also 
keep better in ointment prepared with this oil than with lard. Besides, it takes up one- 
third more water, which is a useful quality when it is desirable to apply saline solutions 
externally. To prepare it for use, nothing more is ordinarily necessary than to melt it 
at a moderate heat, and strain it through linen. If colored, it may be digested with 
powdered animal charcoal, and subsequently filtered through paper. (A. J. P., xxix. 331.) 
Coco-nut oil is used in the manufacture of soap, particularly in the transparent varieties, 
for which purpose it is largely used abroad for giving firmness to the ordinary soap; this 
property also permits of the addition of a large quantity of water, an advantage likely 
to be adopted by all, but unfortunately coco-nut oil soap is very apt to contain free 
caprylic acid ; and the persistent rancid odor, resembling that of infant’s vomit, left upon 
the skin after washing with such soap, is an effectual bar to its very extended use. A 
Preperation has been shown to us, said to be the liquid part of coco-nut oil, prepared in 

ondon, and, under the name of coco-olein, used, instead of the oil itself, as a substitute 
for cod-liver oil. The dose of this, as well as of the oil, is half a fluidounce three times 
aday. Ifthe oil is used, it may be readily brought to the liquid state by a gentle heat. 


CHLOCLINE POLYCARPA(AIlphonse De Candolle). Unona polycarpa (De Cand.). 
Berberin Tree. Yellow-dye Tree of Soudan. This is a small tree, growing in Soudan, 
Sierra Leone, and certain parts of Western Africa, the bark of which has come into notice 
through the researches of Dr. Wm. F. Daniell, who has described both the tree and its 
bark (P. J. Tr., Feb. 1857.) When wounded, the tree exudes a juice which produces a 
yellow stain upon linen, that cannot be washed out. The epidermis of the bark is greenish 
gray, interrupted by occasional blackish patches ; the inner layers are of a golden yellow, 
and very fibrous, so that they can be separated in ribbon-like bands. The bark is mod- 
erately but disagreeably bitter, and stains the saliva yellow. Water extracts its color 
and bitterness. Dr. Stenhouse has ascertained that it contains berberine. The bark is 
much used in Africa for dyeing yellow. In Sierra Leone it is employed topically in the 
treatment of obstinate ulcers, in the state of powder or decoction. 


COLLINSONIA CANADENSIS. Horse-weed. Horse-balm. Richweed. Heal-all. 
Stone-Root. Knot-root. An indigenous plant, with a perennial, knotty root, and an herba- 
ceous simple stem, about two feet high, furnished with two or three pairs of broad cor- 
date-ovate, smooth leaves, and terminating in a panicle of yellow flowers in branched 
racemes. The flowers are diandrous and monogynous, with a Jabiate calyx and coroila, 
the latter of which has the lower lip fringed. The plant grows in woods from Canada 
to the Carolinas, and flowers from July to September. The whole plant has a strong 
disagreeable odor, and a warm pungent taste, due to the presence of a volatile oil. It 
is considered tonic, astringent, diaphoretic, and diuretic ; and the root, in substance, is 
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said to irritate the stomach, and produce vomiting, even in small doses. <A decoction 
of the fresh root is said to have been used with advantage in -catarrh of the bladder, 
leucorrhea, gravel, dropsy, and other complaints; and the leaves are applied by the 
country-people, in the form of cataplasm or fomentation, to wounds, bruises, and sores, 
and in cases of internal abdominal pains. 


COLUTEA ARBORESCENS. Bladder Senna. A shrub growing spontaneously in 
the southern and eastern parts of Europe, and cultivated in gardens as an ornamental 
plant. Its leaves are pinnate, consisting of from three to five pairs of leaflets, with an 
odd one at the end. The leaflets are obovate, slightly emarginate, smooth, and of a 
deep green color on the upper surface, grayish green and somewhat pubescent beneath. 
The flowers are yellow, and the fruit vesicular, whence the plant derived its vulgar name. 
The leaflets are purgative, and insome parts of Europe are used as asubstitute for senna, 
which is said to be sometimes adulterated with them. Bladder senna is comparatively 
very feeble. It is administered in infusion or decoction, of which the dose is about half 
a pint, containing the virtues of from one to three ounces of the leaves. 


COLZA OIL. This is an oil expressed from the seed of the Brassica campestris, or 
field cabbage, a cruciferous plant which grows wild through the greater part of Europe, 
and is largely cultivated in France and Germany, where the fields, at its period of 
flowering, are beautiful with its bright yellow blossoms. It is cultivated for the sake 
of the oil, obtained by expression from its seeds, which is largely used in the arts, though, 
in consequence of its unpleasant taste, unfitted for the table. 


COMPTONIA ASPLENIFOLIA. Sweet Fern. <A shrubby, indigenous plant, 
named from the resemblance of its leaves to the spleenwort fern. It growsin thin sandy 
or stony woods, from New England to Virginia. All parts of it possess a resinous spicy 
odor, which is increased when the plant is rubbed. Mr. RK. T. Chiles has found in it 
tannic and gallic acid, volatile oil, extractive, gum, resin, and a substance resembling 
saponin. (A. J. P., xlv. 306.) H. K. Bowman found it to contain 8-20 per cent. of 
tannin. (A. J. P., 1869, p. 193.) It is said to be tonic and astringent, and to be occasion- 
ally used in domestic practice as a remedy in diarrhea and various other complaints. 
It is employed in the form of decoction. 


CONIOSELENIUM CANADENSE. Hemlock Parsley. (Gray's Manual, p. 154.) 
This plant grows in swamps in the northern parts of the United States and in Canada. 
(See Edin. Med. Journ., 1865, p. 1106.) It is occasionally used as a remedy in dysentery. 


CONTRAYERVA. Contrayerva. This is the root of Dorstenia Contrayerva, of 
the natural order Urticacee. The following is its generic character :—'' Receptacle com- 
mon, one-leafed, fleshy, in which solitary seeds are nestled.”’ ( Willd.) This plant hasa 
perennial, fusiform, branching, rough, compact root or rhizome, which sends up several 
leaves of an irregular shape, about four inches in length, lobed, serrated, pointed, and 
placed upon long radical footstalks, which are winged towards the leaves. The scapes 
or flower-stems are also radical, rise several inches in height, and support irregular quad- 
rangular receptacles, which contain male and female flowers, the former having two 
stamens, the latter a single style. The capsule, when ripe, possesses an elastic power, 
by which the seeds are thrown out with considerable force. ‘The plant grows in Mexico, 
the West Indies, and Peru. The root (rhizome) is the officinal portion. According to 
Pereira and Dr. Martius, however, the contrayerva of the shops is the product of D. 
Brasiliensis, and is brought from Brazil. The term contrayerba, in the language of the 
Spanish Americans, signifies counterpoison or antidote, and was applied to this root under 
the impression that it had the property of counteracting all kinds of poison. The prob- 
ability is that the root sold as contrayerva is derived from several species of Dorstenia, 
among which, besides D. Contrayerva, two others are mentioned by Dr. Houston, D. 
Houstonia and D. Drakena, the former growing near Campeachy, the latter near Vera 
Cruz. 

The root, as found in our shops, is oblong, an inch or two in length, of varying 
thickness, very hard, rough, and solid, of a reddish-brown color externally, and pale 
within ; and has numerous, long, slender, yellowish fibres attached to its inferior part. 
The odor is aromatic; the taste warm, slightly bitterish, and pungent. The fibres have 
less taste and smell than the tuberous portion. The sensitive properties are extracted by 
alcohol and boiling water. The decoction is highly mucilaginous. The tincture reddens 
infusion of litmus, and lets fall a precipitate on the addition of water. The root, so far 
as we know, has not yet been analyzed, but contains starch and a volatile oil. Contra- 
yerva is a stimulant tonic and diaphoretic, and has been given in low states of fever, 
malignant eruptive diseases, some forms of dysentery and diarrhea, and other diseases 
requiring gentle stimulation. It is very seldom used in this country. The dose of the 
powdered root is about half a drachm. 


CONVALLARIA MAJALIS. Lily of the Valley. G.¥. Walz found in this garden 
plant convallarin and convallamarin. (A. J. P., 1859, p. 577.) Convallarin is in colorless 
rectangular prisms, scarcely soluble in water, but sufficiently so to render the solution 
acrid, and to cause it when shaken to foam like soap and water. It is easily dissolved 
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by alcohol. Its composition is represented by the formula C,,H;,0,,. It is a glucoside. 
Convullamarin is a white powder, very bitter and afterwards sweetish, soluble in water 
and alcohol, but not in ether. This also is a glucoside. Its composition is C,,H,,O;,. 
Taken internally the flowers are said to be emetic and cathartic, and their extract purges 
actively in the dose of halfadrachm. They were formerly used in epilepsy and against 
worms. The root, which is also bitter, has similar purgative properties, and in powder 
is said to be sternutatory. The effects on the system of the two principles above 
mentioned have been investigated by Dr. H. Marmé, of Germany, with the follow- 
ing results. Convallarin, in doses of 3 or 4 grains, acts as a purgative, without ob- 
servable inconvenience to the animals acted on; convallamarin, even in small doses, 
produces active vomiting, whether given by the mouth or injected into the subcutaneous 
tissue, or directly into the veins. ‘The latter principle acts especially on the heart, at 
first diminishing the number of its pulsations, and afterwards rendering them more 
frequent and irregular, and causing death in a few minutes after the introduction of the 
poison. The heart appears to be paralyzed, and cannot be excited after death. The 
principle acts on the heart through the vagi nerves. From 6 to 8 milligrammes (one- 
tenth to one-eighth of a grain) caused death when injected into the cervical vein. in 
rabbits. (N. Y. Med. Journ., 1867, p. 166; Schmidt’s Jahrbuch., 1867, v. 166.) Very 
recently (Bull. Thérap., July, 1882) Prof. Sée has elaborately investigated the action 
of the extract of the whole plant, and concluded that it is a very important cardiac 
remedy, acting as a direct stimulant to the heart muscle, and in overdose causing sys- 
tolic arrest. He found that it elevates the blood pressure, and acts very much like 
digitalis, but depresses the inhibitory nerves. It is especially useful in cardiac valvular 
affections when the heart is weak and dropsy exists. Under these circumstances it is 
actively diuretic. We have known an infusion (eight ounces to a pint of boiling water) 
of the plant used in several cases with excellent results in doses of two fluidounces. 
Prof. Sée gave from a half to one Gm. of the extract daily (grs. 7°5 to 15°34). 


CONVALLARIA POLYGONATUM. Linn. Polygonatum uniflorum. Desfon- 
taines.—Solomon’s Seal. A perennial, herbaceous European plant, the root of which is 
horizontal, jointed, white, and marked at short intervals with small cireular impres- 
sions, which bear a remote resemblance to those made by a seal, and have served to give 
a name to the plant. The root is inodorous, and of a sweetish mucilaginous taste, fol- 
lowed by a slight degree of bitterness and acrimony. Itissaid to be emetic. In former 
times it. was used externally in bruises, especially those about the eyes, in tumors, 
wounds, and cutaneous eruptions, and was highly esteemed as a cosmetic. At present it 
is not employed, though recommended by Hermann as a good remedy in gout and rheu- 
matism. The berries and flowers are said to be acrid and poisonous. C. multiflora (Poly- 
gonatum multiflorum, Desf.), which grows both in this country and in Europe, is analo- 
gous to the preceding in properties. Dr. John H. Rauch found two fluidounces of a 
‘decoction, made by boiling two ounces of the root in a pint of milk, to produce nausea, 
a cathartic effect, and either diaphoresis or diuresis. He used it advantageously as an 
internal remedy in piles, and externally in the form of decoction, in the affection of the 
skin resulting from the poisonous exhalations of certain plants. (Inaugural Essay, March, 
1849. ) 


CONVOLVULUS PANDURATUS. Wild Potato. The wild potato plant (for a 
figure of which see Barton’s Med. Bot. i. 249) has a perennial root, and a round, purplish, 
procumbent or climbing stem, which twines around neighboring objects, and grows 
sometimes twelve feet in length. The leaves, which stand alternately on long petioles, 
are broad, heart-shaped at the base, entire or lobed on the sides like a guitar or violin, 
somewhat acuminate, deep green on the upper surface, and paler beneath. The flowers 
are in fascicles, upon long axillary peduncles. The calyx is smooth and awnless; the 
corolla tubular, campanulate, very large, white at the border, but purplish red at the 
base. The plant is indigenous, growing throughout the United States in sandy fields 
and along fences, and flowering from June to August. A variety with double flowers 
is cultivated in the gardens for the sake of ornament. The root, which was the officinal 
part, is very large, two or three feet in length, about three inches thick, branched at the 
bottom, externally of a brownish-yellow color, and full of longitudinal fissures, inter- 
nally whitish and milky, and of a somewhat acrid taste. The wild potato is feebly 
cathartic, and has been proposed as a substitute for jalap, but is scarcely used. It is 
thought to be diuretic, and has been employed with supposed advantage in strangury 
and calculous complaints. Dr. G. M. Maclean considers it one of the best diuretics he 
has used, when given in infusion. (NV. ¥. Journ. of Med., x. 875.) Forty grains of the 
dried root are said to purge gently. . 


COPAL. A resinous substance, brought from the East Indies, South America, and 
the eastern and western coasts of Africa, but most abundantly from the first mentioned 
source. It is the concrete juice of different trees, and is furnished by exudation. The 
East India copal has been ascribed to the Vateria Indica of Linn., the Ela@ocarpus copali- 
ferus of Retzius; and the Brazilian, by Martius and Hayne, probably with justice, te 
different speciesof Hymenwa. There is some reason to believe that the East India copal 
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is also the product of a Hymeneza; at least a specimen of this resin was collected by M. 
Perottet from the Hymenea verrucosa, which he found growing in the Isle of Bourbon. 
This tree is'‘a native of Madagascar, and probably of the neighboring parts of Africa ; 
and M. Perottet was informed that the copal of India is taken thither by the Arabs of 
Muscat, who obtain it from the east coast of Africa. (Journ. de Pharm., 3e sér., i. 406.) 
It is stated by Mr. James Vaughan, who was stationed as army surgeon at Aden in Ara- 
bia, that copal is taken to that port from the African coast opposite the island of Zanzi- 
bar, where it is said to be dug up from the earth. (Pharm Journ , xii. 885.) Col. Play- 
fair, British Consul at Zanzibar, has sent to the Kew Museum specimens of the bark of 
a tree, with the resin 2m situ, and specimens of the collected resin, and of the fruit of the 
tree, which leave little doubt that the Zanzibar copal is obtained from the Hymenea 
Mozambicensis. In acommunication from Dr. John Kirk, dated Zanzibar, March 20, 
1865, it is stated that the smooth copal, exported from that region, is obtained from the 
Trachylobium Mozambicense, Kl., a small tree or bush, distinguished by its rounded 
head of glossy leaves, with groups of white flowers at the ends of the branches. The 
trunk and limbs are covered with a clear resinous exudation, portions of which, after 
solidifying. drop to the ground and are collected, while other portions are broken from 
the tree. This kind of resin is always smooth, and is exported to India. Another 
variety, with an indented goose-flesh surface, known in the English market as animé, 
is dug from the earth, and, though the product of forests now extinct, originated prob- 
ably from the same tree, as speciinens of the recent gum, which had dropped from the 
tree and been some time buried in the sand, present similar surface-marking, and in 
other respects exhibit similar physical properties. (P. J. Tr., 1869, p. 654.) In papers 
contained in the P. J. Tr. (xvi. 869 and 423), Dr. W. F. Daniell has given an account 
of several varieties of copal produced on the coast and interior parts of Western 
Africa, from Sierra Leone to Angola and Benguela, and exported in large quantities. 
Those from Sierra Leone, which are most highly valued for their superior hardness 
and transparency, are said by Dr. Daniell to be derived from the Guwibourtia copallifera 
of Bennett, a large tree, growing preferably in mountainous regions, and very nearly 
related, botanically, to the Hymenze, which produce copal in other regions. The drug 
is mostly collected, not from the tree itself, but from the beds and borders of streams, 
into which it is washed down, during the rains, from the hill-sides, in the soil of which 
it had been deposited. Copal varies in appearance and properties as procured from dif- 
ferent sources. It is in roundish, irregular, or flattish pieces, often rough over the sur- 
face, probably from the impression of sand in its soft state, colorless, yellowish, or 
brownish yellow, more or less transparent, very hard, with a shining, conchoidal frac- 
ture, inodorous and tasteless, of a sp. gr. varying from 1-045 to 1-139, insoluble in alcohol, 
partially soluble in ether andslightly so in oil of turpentine. Some varieties unite with 
alcohol, if suspended in its yapor while boiling. By heat it melts and emits gases, loses 
from 5 to 12 per cent. of weight, and is converted into pyrocopal, which is soluble in 
ether, aleohol, and oil of turpentine, and out of which varnishes are usually made. It 
is nota proximate principle, but consists of various resins united in different proportions, | 
the average composition of which very nearly corresponds to the formula C,)H,,0, 
showing it to have arisen from the oxidation of various terpenes, Cj)H,,. The Kast 
India or African copal is described by Mr. Schindler as of a globular form, softer and 
more transparent than the other varieties, with a surface always clear, and having an 
agreeable smell when heated. Itis readily and freely dissolved by the oils of turpentine 
and rosemary when pure, but not by these fluids when rendered resinous by age. It is 
more readily fusible than the others, and makes the best varnish. The West India copal 
is in flat pieces, seldom weighing more than three ounces, rarely containing insects, very 
hard, of a rough appearance, of a yellowish color, and without smell or taste. It is 
much less readily dissolved by oil of turpentine than the East India variety, swells 
but does not dissolve in oil of rosemary, and is slightly soluble in absolute alcohol. A 
third kind, probably also American, is in convex or concave pieces, about a pound in 
weight, often containing insects and other impurities. In solubility it resembles the 
last mentioned variety, in fusibility is intermediate between it and the East Indian, 
and is altogether inferior. (P. J. Tr., 1850.) The African or Sierra Leone copal is 
described by Dr Daniell as occurring ‘‘in small round tears, or irregular conical and 
smooth nodulated masses, seldom exceeding in size an ordinary duck egg. They are 
covered, to a greater or less extent, by a peculiar white efflorescence, which increases by 
age. Their color graduates from a pale green to a lemon or dull yellow.”’ (Jbid., xvi. 
369.) Dr. Welwitsch, in ‘“‘ Notes and Observations” on the subject of copal, made during 
his travels in West Africa, states that this drug is mostly found in sandy soil, in the 
hilly districts, along the whole coast of Angola, where its prevalence coincides with that 
of Adansonia digitata, It is dug from the earth, or found in spots where it has been 
collected by the washing of the rains, or laid bare by earth-falls; and the quantity annually 
collected in this region, and exported from Benguela, from 1850 to 1860, was 1,600,000 
pounds. There were received at the port of New York in the year 1880, 17,887 packages 
of gum copal valued at 654,860 dollars, and in 1881, 15,809 packages valued at 354,559 
dollars. The surface, like thet described by Dr. Daniell, is covered with a whitish 
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earthy crust, sometimes exhibiting veins or net-work, probably produced by attrition 
in their conveyance by floods from their original site. (A. J. P., 1866, p. 489; from 
Gardener's Chronicle.) Crude and scraped copal are also known in the market; the 
former of a dull opaque appearance externally, the latter much clearer and more trans- 
parent, in consequence of being deprived of its outer coat. The process of scraping is 
said to consist in the removal of the exterior portion by means of an alkaline solution, 
which readily dissolves copal. This resin is used chiefly in making varnishes. Fora 
paper by M. H. Violette on the preparation of copal varnish, see the A. J. P. (1863, 
p- 140). M. Violette states that certain varieties of copal used for varnish, which are 
not naturally soluble in ether, oil of turpentine, benzin, petroleum, etc., become soluble 
in these menstrua, whether cold or hot, by being heated in close vessels to the tempera- 
ture of 850° to 400°, and thus yield excellent varnishes without loss of matter; and the 
same resin, heated as above with one-third of linseed oil and three-fourths of oil of 
turpentine, gives directly a clear, limpid, slightly yellowish varnish, fit for the most 
delicate uses. (Journ. de Pharm., 4e sér., iv. 284.) Edison found anilin oil a good sol- 
vent for copal. (See Anilin.) 


COPPER, BLACK OXIDE OF. CuO, or cupric oxide, is obtained most conve- 
niently by heating to redness the nitrate. This oxide, in the form of ointment, made by 
mixing four parts with thirty of lard, has been used in frictions, practised twice a day, 
for the removal of chronic indurations of the glands. (Hoppe, Ann. de Thérap., 1856, 
p. 251.) 

COPTIS. Theslender, bright yellow root of the indigenous creeping plant Coptis tri- 
folia, or goldthread, was formerly officinal in the U.S. Pharmacopeia. The plant be- 
longs to the Ranunculacee ; the leaves, which stand on long slender footstalks, are ternate, 
with firm, rounded or obovate, sessile leaflets, having an acute base, a lobed and acumi- 
nately crenate margin, and a smooth veined surface. The flower-stem is slender, round, 
rather longer than the leaves, and surmounted by one small white flower, with a minute 
mucronate bract beneath it. The five or six caducous petals are oblong, concave, and 
white; the nectaries inversely conical, hollow, and yellow at the top. Thestamens have 
capillary filaments and globose anthers. The germs are from five to eight, stipitate, ob- 
long, compressed, and support short recurved styles, with acute stigmas. The capsules, 
which diverge in a star-like form, are pedicelled, compressed, beaked, and contain 
numerous black seeds attached to the inner side. The goldthread inhabits the northern 
regions of this continent and of Asia, and is found in Greenland and Iceland. It de- 
lights in the dark shady swamps and cold morasses of northern latitudes and Alpine 
regions, and abounds in Canada, and in the hilly districts of the Northern United States. 
Its blossoms appear in May. All parts of the plant possess more or less bitterness; but 
this property 1s most intense in the root. 

Dried goldthread, as brought into the market, is in loosely matted masses, consisting 
of the long, thread-like, orange-yellow roots, frequently interlaced, and mingled with 
the leaves and stems of the plant. It is without smell, and has a purely bitter taste, un- 
attended with aroma or astringency. It imparts a bitterness and yellow color to water 
and alcohol, but most perfectly to the latter, with which it forms a bright yellow tincture. 
The infusion is precipitated by nitrate of silver and acetate of lead. (Bigelow.) Itaffords 
no evidence of containing either resin, gum, or tannin. The plant undoubtedly contains 
berberine, which, according to Prof. F. F. Mayer (A. J. P., 1863) and Mr. E. Z. Gross 
(Ibid., 1878), is associated with another alkaloid. Mr. Gross states that coptine differs 
from berberine in its colorless crystals, and by forming with iodohydrargyrate of po- 
tassium a crystalline instead of flocculent precipitate. Goldthread is a simple tonic bitter, 
bearing a close resemblance to quassia in its mode of action, and applicable to all cases 
in which that medicine is prescribed, though, from its higher price, not likely to come 
into general use as a substitute. In New England it is employed as a local application 
in aphthous ulcerations of the mouth ; but it probably has no other virtues in this com. 
plaint than such as are common to the simple bitters. It may be given in substance, 
infusion, or tincture. The dose of the powder is from ten to thirty grains, of a tinctura 
made with an ounce of the root to a pint of diluted alcohol, one fluidrachm. 

Another species of Coptis has been described by Dr. Wallich, under the name of Coptis 
teeta, which grows in the mountainous regions bordering on Assam, and is much used 
as a tonic by the natives, and by the Chinese. It appears to be closely analogous in 
properties to C. trifolia, and is said to contain 8} per cent. of berberine. It has been 
introduced into use in British India. It is highly commended by Mr. Twining as a 
stomachic tonic. (P. J. Tr., 1870, p. 161.) In Japan the rhizome of the Coptis ane- 
moncefolia is used. 


CORAL. <A substance found at the bottom of the Mediterranean, and other seas, 
formerly considered as a plant, but now universally admitted to belong to the animal 
kingdom. The red coral (Corallium rubrum of Lamarck, Isis nobilis of Linn.) is in the 
form of a small shrub, a foot or two in height, with a stem sometimes an inch or two in 
thickness, fixed to the rock by an expansion of the base, divided above into branches, 
and covered with a pulpy membrane, which is properly the living part, and which is 
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removed when the coral is collected. The central portion is extremely hard, of various 
shades of red, susceptible of a brilliant polish, longitudinally striated, and formed of 
concentric layers, which are rendered obvious by calcination. Its chief constituent is 
carbonate of calcium, which is colored by oxide of iron, and united, as in similar ecal- 
careous products, with more or less animal matter. It was formerly highly esteemed as 
aremedy, but is in norespect superior to prepared oyster-shell, or other form of carbonate 
of calcium, derived from the animal kingdom. It was employed in fine powder, or in 
different preparations, such as troches, syrups, conserves, etc. At present it is valued 
chiefly as an ornament. 


CORALLIN. Peonin. A coloring or dyeing material, derived from vosolic acid or 
aurin, which is itself derived from carbolie acid or phenol by the joint action of sul- 
peu and oxalicacids uponit. Itis formed by exposing together rosolic acid and alco- 

olic ammonia to a heat of 149°C. (800° F.). A solid substance is thus obtained, in 
scales of a peony redness, with reflected green or dull yellow rays, almost insoluble in 
water, soluble in alcohol and the fixed oils. Dr. Ambrose Tardieu, having met with 
some extraordinary cases of a severe vesicular eruption upon the feet, attended with vio- 
Jent inflammation and swelling, and with general febrile symptoms, and having been 
disposed to ascribe the affection to the poisonous properties of the coloring matter con. 
tained in a red silk, out of which socks, slippers, stockings, etc., worn by the sufferers, 
had been made, resolved to determine the accuracy of his impressions by experiment. 
He first satisfied himself that the suspected material contained no mineral substance, and 
then, aided by a chemist, M. Z. Roussin, proceeded to search for some organic principle 
to which the effects might be traced. The red silk socks, to which the eruption in the 
first case that occurred to him was ascribed, were first treated by water in different states, 
cold, hot, feebly acidulated, and alkaline, but yielded nothing to the solvent. They 
were then immersed in boiling alcohol of 85°, which quickly dissolved the red coloring 
matter. By evaporating the alcoholic solution thus made, an extract was obtained, 
which, on being injected in alcoholic solution into the areolar tissue of a dog, rabbit, 
and frog, produced death in all, in the frog in 4 hours, in the dog after 36 hours, and 
in the rabbit later; the two latter animals having been copiously and almost incessantly 
purged. The coloring matter was thus shown to be very poisonous. To determine 
whether the poisonous coloring material was corallin, as they suspected, some of this 
substance was obtained from M. Persoz. Three varieties of corallin were presented: 
one pure, the other the corallin red of commerce, and the third corallin yellow. It 
was with the pure corallin that they operated. An alcoholic solution was injected into 
animals as before, with the same result. A dog was killed by 20 centigrammes (about 
3 grains), arabbit by half the quantity, and a frog by 5 centigrammes, or less than a 
grain. In the dog and rabbit there was violent purgation, with intense fever and pro- 
gressive prostration, and the leg of the side in which the injection had been made was 
very painful. After death the neighborhood of the wound was found suppurating, 
the stomach sound, and the intestines distended, with signs of violent inflammation of 
the mucous membrane; the liver presented evidences of fatty degeneration; and the 
lungs appeared as if dyed by the coloring matter, exhibiting a very beautiful scarlet 
hue throughouttheir whole extent, and over their whole surface. M. Roussin succeeded 
in extracting a portion of the coloring matter from the lungs and liver, and dyeing 
with it a skein of silk. These experiments are very interesting in a medico-legal point 
of view; as corallin might be readily detected in this way, if at any time, acciden- 
tally or otherwise, the cause of fatal results. Hitherto the effects on the human subject 
have been confined to the painful cutaneous affection, which has been so satisfactorily 
traced to contact of the skin with the silk fabrics dyed with it ; but even in these cases 
there were serious constitutional symptoms, as fever, headache, giddiness, and nausea, 
which probably proceeded in part from the absorption of the poison. (Journ. de Pharm., 
1859, p. 262.) 

From a late communication by M. Tardieu, it appears that corallin is not the only 
coloring material capable of producing local poisoning ; as red socks or stockings dyed 
with anilin red have given rise to accidents. These two colors may be distinguished in 
tissues. Anilin red disappears very rapidly by contact with ammonia; but the color 
reappears by the addition of an acid, or by the evaporation of the alkali. Corallin red 
is not dissolved by cold water, yields a slight color to boiling water, but rapidly disap~ 
pears from the tissue under the action of boiling alcohol. Alkalies brighten the color 
without changing it; acids precipitate the coloring matter in yellow flakes. (Jdid., 1869, 
p. 871.) Other cases of local poisoning from the wearing next the skin of silks dyed 
with corallin, or other similar matter, have been recorded in the journals, among which 
may be mentioned two described in the Med. Times and Gaz. (1869, p. 421). There is, 
however, much reason for believing that absolutely pure corallin is not poisonous, but 
that the symptoms have been produced by arsenic or other contaminating substances. 
(See P. J. Tr., 2d ser., xi. 860; also, New York Med. Journ., 1870, p. 599; N. R., i. 288.) 


CORALLORHIZA ODONTORHIZA. (Gray’s Manual.) Coral-root. This is a leaf- 
less herb, sending up from a coral-like rhizome, a simple scape or flower-stem, from 6 to 
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16 inches high, furnished with sheaths instead of leaves, of a light-brown or purplish 
color, and bearing small, greenish-brown flowers in a long spike. The plant grows 
throughout the United States east of the Mississippi. It is supposed by some to be para- 
sitic, attaching itself to the roots of trees, and nourished from them. The root or rhizome 
is the part used. It is much branched and toothed, and of a brown color, and from its 
resemblance to coral in appearance gave name to the plant. It has a strong peculiar 
odor, and an astringent bitterish taste. It holds a high place in the Materia Medica of 
the ‘‘eclecties,’’ being considered by them as an energetic diaphoretic, and, as it is des- 
titute of general stimulant properties, is given in fevers and inflammatory affections. It 
is administered in powder, in the dose of thirty grains, every two hours. 


CORIARIA MYRTIFOLIA. Currier’s Sumach. Redoul, Fr. This isa shrub grow- 
ing wild in Southern Europe, which is sometimes cultivated in gardens on account of its 
nandsome foliage. The leaves, which are used for dyeing black, were at one time em- 
ployed to a considerable extent in France in the adulteration of senna. The fruit, resem- 
viing berries in form, are black, and about the size of a pea. Both these and the leaves 
are poisonous in large doses, and several instances of death are on record from eating the 
fruit. They are supposed to act as a narcotic, as a child under their influence appeared, 
half an hour after taking them, as if in astate of drunkenness, with loss of speech, foam- 
ing at the mouth, livid face, and convulsive movements, and died at theend of 17 hours: 
The stomach upon examination showed scarcely any signs of phlogosis. (Mérat et de 
Lens.) M. Riban has discovered in the fruit a peculiar principle, on which he believes 
their poisonous properties depend, and to which he has given the name of coriamyrtin. 
This is in the form of white crystals, inodorous, excessively bitter, and extremely poi- 
sonous. It is but slightly soluble in water, hot or cold, but freely so in alcohol, ether, 
chloroform, and benzol Its composition is represented by the formula C.9H,,O,9. It 
ranks with the glucosides. About three grains of it killeda dog, causing first vomiting, 
then severe convulsions, and death in an hour anda quarter. M. Riban obtained it 
by treating the juice of the fresh or an infusion of the dried fruit and leaves first with 
acetate of lead, then with sulphuretted hydrogen to throw down the lead, concentrating — 
the filtered liquid to a syrupy consistence, and agitating this with ether, which extracted 
the poison, and yielded it on evaporation. (Journ. de Pharm., 1864, p. 487.) | 

Toot-poison. In New Zealand a poisonous plant, known as the toot-plant, has proved 
very destructive to the domestic animals of the settlers. Dr. W. Lauder Lindsay, in a 
journey through New Zealand, had an opportunity of examining the plant and its 
effects. He found it to be the Coriaria ruscifolia of Linnwus (C. sarmentosa, Forst.), 
and in its action on the system to be an irritant narcotic. For an elaborate account of 
the toot-plant, and its poisonous effects, the reader is referred to papers by Dr. Lindsa 
in the British and Foreign Medico-Chirurgical Review (1865, p. 158, and 1868, p. 465). 
From these it appears that more than one species of Coriaria inhabit New Zealand, 
C. thymifolia, and C. angustissima, besides the ruscifolia ; though Dr. Lindsay appears 
to think that the two furmer may be merely varieties of the third; as the species of 
the genus are very variable; and the three indigenous in New Zealand pass into each 
other by gradations. It is not only cattle that are poisoned by the plant; but not un- 
frequently also, children, who are apt to eat the fruit, and occasionally even an adult. 
The cattle are probably, in general, poisoned by eating the young shoots. It has been 
conjectured that the same narcotic principle found in C. myrtifolia (coriamyrtin) is that 
which renders the New Zealand species poisonous. Mr. W.S. Key has found an oil 
in it, to which he attributes the poisonous qualities. (Chem. News, 1870, xxii. 815.) 
The prominent symptoms of the poisoning in man are giddiness, stupor, and coma with 
or without delirium or convulsions. Occasionally the delirium resembles that of alco- 
holic intoxication, in other instances approaches that of acute mania, and is attended 
with violent muscular action. The loss of memory is one of the characters of conva- 
lescence. 


CORK. Suber, Lat. Liége, Fr. The great use made ofthis substance in pharmacy 
and the arts justifies a brief notice of it. Though in general ascribed exclusively to 
the Quercus Suber, a large oak growing in Spain, the south of France, north of Italy, 
Algeria, and some of the Mediterranean islands, it is said by M. Cassimer de Candolle 
to be obtained also for commercial purposes from another species, the Q. occidentalis, 
growing in the southwest of France and in Portugal. It consists of the exterior layers 
of the bark beneath the epidermis, which acquire in these species an extraordinary de- 
velopment, becoming thick, and of that peculiar spongy consistence which characterizes 
cork. The tree begins to yield cork when fifteen or sixteen years old, and every six or 
eight years furnishes a fresh supply, even for a century and a half, before it perishes ; 
that interval of time being required for the renewal of the suberose layers by the living 
portions of the bark beneath. There are four constituent layers of the bark, the epi- 
dermis, within this the cork, next the cellular envelope, and lastly the liber which lies 
upon the wood. Each of these increases year by year; but the cork thus naturally pro- 
duced is not valued. The commercial product is obtained by an artificial process. The 
exterior layers are removed, and the liber exposed. In the interior of this, at a variable 
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distance from the surface, a layer of the proper cork is now formed, apparently by a 
change in the substance of the liber, the outer portions of which perish, while annually 
a new layer is added to the cork already existing, until it acquires a thickness which 
will justify its removal. Incisions are made in such a way that the cork is removed in 
large concave plates, which are then flattened under pressure, and dried very slowly. 
From ordinary accounts, it might be supposed that the cork-tree was very common in 
Spain; but in a long journey through that country from the north to the extreme 
south, Dr. Geo. B. Wood had no opportunity of seeing the trees from which the cork 
was obtained, except in the Eastern Pyrenees, where it.appeared to be abundant. 

In selecting cork for use, those parts should be preferred which are soft and of uniform 
consistence; and in the choice of the larger plates those should be selected which are 
thick, flexible, elastic, finely porous, and of a reddish color. (Guibourt.) Boiling hot 
alcohol extracts from rasped cork tissue some 10 per cent. of soluble principles. From 
the hot alcoholic solution a substance crystallizes then which was first noticed by Chev- 
reul under the name of cerin, but which Siewert (Jour. f. Chem., 104, p. 118) says is phellyl 
alcohol, C,,H,,0. After this dekacrylic acid, C,)H,,0,, separates out, a yellowish-white 
mass fusing at 86°C. On evaporating the residue to dryness and taking up with water, 
eulysin, O,,H,,0,, a yellowish fatty mass, is obtained. From this residue, a cinnamon-col- 
ored precipitate, corticinic acid, C,,H,)0,, is obtained. After cork has been treated with 
alcohol, ether, dilute sulphuric acid, and water, the cork tissue remaining has, according 
to Mitscherlich (Ann. Chem. und Pharm., 75, p. 310), the composition, carbon 65:7 per 
cent., hydrogen 8-3 per cent., nitrogen 1-5 per cent., and oxygen 29:5 per cent. When 
treated with nitric acid, cork yields a peculiar acid, which has been denominated suberic 
acid. This is a dibasic acid homologous with oxalic acid, and has the formula C,H,,0,. 
It is formed by the oxidation of many other substances, such as linseed oil, castor oil, 
coco fat, almond oil, spermaceti, etc. s 

M. Stanislaus Martin has called attention in France to the use of refuse corks in Paris, 
where they are collected by the scavengers, and sold to persons whose business it is to 
revive them; recutting such as are of unsuitable shape, filling up the vacuities with 
mastic, and covering them over with some powder which may give them a fresh and 
proper appearance. In consequence of the high price of cork, those which are thus 
prepared over again are said to be used in the bottling of beverages. Corks are some- 
times bleached with sulphurous acid, and the odor of sulphuretted hydrogen has been 
noticed in prescriptions which have been compounded, when such corks have been used 
in the dispensing bottle. (P. J. Tr., 1881, p. 1080.) Mohr has found that old corks may 
be regenerated by allowing them to soak for twenty-four hours in hot water, washing well 
several times, allowing to stand fora few hours in a mixture of one part of hydrochloric 
acid and fifteen parts of hot water, and finally washing well in pure water. (See also 
A. J. P., 1875, p. 467.) It is easy to conceive that a cork at one time used to enclose 
arsenical or other deadly solution may become saturated with the poison, and afterwards 
impart enough of it to another liquid, if not to produce dangerous effects on the health, 
at least to give to tests evidence of its presence, and thus lead to serious suspicions. No 
cork, therefore, which has been used in a bottle containing a poisonous substance should 
be employed a second time. 


CORTEX CARYOPHYLLATA. Cassia Caryophyllata. Clove Bark. These names 
have been given to a bark, brought from the West Indies, and derived from a tree be- 
longing to the family of Myrtacex, supposed to be the Myrtus acris of Schwartz. It is 
usually in cylinders from one to two feet long by an inch in diameter, composed of 
numerous separate pieces rolled around one another, having a dark-brown color, a pun- 
gent taste, and an odor similar to that of cloves. It is sometimes in fragments, of a 
similar color, taste, and smell, but softer and lighter, and supposed to be derived from 
older branches. A similar bark is said to be derived from the Myrtus caryophyllata of 
Linn., which grows in Ceylon. The clove bark has aromatic properties not unlike those 
of the spice from which it derived its name; but it is much inferior, and is not used in 
this country. Some authors have confounded with it a different bark, produced in the 
Moluceas, and known by the Indian name of culilawan. (See Culilawan.) 


CORYDALIS FORMOSA. (Pursh.) Tubers of Dicentra Canadensis, De C. Turkey 
Corn. Turkey Pea. This pretty little indigenous plant, growing in the Middle and 
Western States, is highly esteemed by the practitioners calling themselves ‘ eclectics.”’ 
The root is the part used. It is a small roundish tuber, having a slight peculiar smell, 
and a bitterish somewhat pungent and persistent taste. It is said to yield its active prop- 
erties to water and alcohol. According to Mr. W. T. Wenzell (A. J. P., 1855, p. 205), 
it contains an alkaloid denominated corydaline, fumaric acid, bitter extractive, an acrid 
resin with volatile oil, a tasteless resin, brown coloring matter, starch, albumen, arabin, 
bassorin, cellulose, and various inorganic salts. The alkaloid was obtained by making 
a hydro-alcoholic tincture, distilling off the alcohol, filtering, precipitating with ammo- 
nia in slight excess, washing the precipitate, treating it with boiling alcohol, evaporating 
the solution to dryness, treating the residue with dilute hydrochloric acid, precipitating 
with ammonia, dissolving the precipitate in boiling alcohol, concentrating the tincture 
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and allowing it to stand. The corydaline was deposited in crystals, and was purified by 
repeated solution in alcohol and crystallization. The crystals, which are slender four- 
sided prisms, are inodorous, tasteless, insoluble in water, soluble in alcohol, ether, and 
chloroform, reddened by nitric acid, and capable of forming soluble salts with the acids. 
It appears to be identical with the alkaloid found in European species of Corydalis, 
whose formula, according to H. Wicke, is C,,H,,N O,. 

The corydaline of the Corydalis tuberosa, of Europe, was discovered in 1826 by Wack- 
enroder. Wicke obtains it from the tubers by heating their watery infusion acidulated 
with sulphuric acid to 120° F., precipitating with phospho-tungstate of sodium (made b 
treating metatungstate of sodium with suflicient phosphate of sodium to prevent turbid- 
ness from acids), washing the yellowish precipitate, then treating it, hot, with chalk 
rubbed up with water, evaporating by a water-bath, and exhausting with alcohol. The 
solution, after evaporation, deposits, on standing, a portion of the alkaloid in star-shaped 
prisms. It is soluble in alcohol, ether, chloroform, amylic alcohol, carbon disulphide, 
benzol, and oil of turpentine. The alcoholic solution has a bitter taste and alkaline 
reaction. Corydaline forms crystallizable salts with hydrochloric, acetic, and other acids. 
It is precipitated by tannic acid, and the precipitate is white if treated by sulpho-cyanide 
of potassium, bichloride of mercury, iodide of potassium, and metatungstate of sodium, 
and yellow by picrate of sodium, chromate of potassium, iodohydrargyrate of potassium, 
and the chloride of gold and platinum. (Journ. de Pharm., 4e sér., iii. 395.) 

The root of C. formosa is supposed to be tonic, diuretic, and alterative, and is given 
in syphilitic, scrofulous, and cutaneous affections, in the dose of from ten to thirty grains. 
It is also used in the form of tincture and decoction. The ‘‘eclectics” use a preparation 
which they call corydaline or corydalia, made by precipitating a tincture of the root with 
water, in the dose of half a grain or a grain. It is, of course, not the active principle, 
and therefore has no claim to the title; yet it no doubt contains more or less of the 
proper alkaloid. 


CORYLUS ROSTRATA. Beaked Hazel. This is a small indigenous shrub, growing 
especially in mountainous districts. The nut is invested with a scaly involucre, pro- 
jecting beyond it like a beak, and thickly covered with short spicula like those of 
Mucuna pruriens. These spicula have heen employed by Dr. Huebener, of Bethlehem, 
Pa., as an anthelmintic, and found to be efficacious. They operate in the same way as 
cowhage, and may be administered in the same manner and dose. (See a communica- 
tion by the late Mr. Duhamel, in A. J. P., xiv. 280.) 


COTO BARK. In the years 1873 and ’74 a bark bearing this name appeared 
in the London drug market, coming from Bolivia; its botanical origin at this time 
(1882) is unknown. It occurs in irregular pieces, a foot or more in length, 3 to 4 
inches wide, and 3 to inch thick. The outer surface is irregular, often looking as 
though it had been shaved or split off, its other parts are covered with a fine adherent 
epidermis free from lichens; the inner surface also is irregular, with numerous rather 
closely placed, longitudinal projecting bark bundles. The general color approaches 
cinnamon-brown; upon fresh cross-section the bark is seen to be filled with yellowish 
spots, except in the outer portions. The odor is aromatic, and much more apparent if 
bruised ; the taste hot, and somewhat aromatic; the powder is very pungent to the nos- 
trils. The microscope shows the outer bark to be composed of thin-walled, colorless, 
parenchymatous cells, containing starch granules, with numerous yellowish sclerenchy- 
matous cells joined into groups. The inner bark contains numerous yellow bark cells, 
mostly joined into bundles of 20 to 50. (For an elaborate account of its microscopic struc- 
ture, see P. J. Tr., vi. 301.) The coto bark which we have seen in the American market 
conforms with the original description, but other barks are said to pass under the name. 
The most important of these is the so-called Paracoto bark, which is stated to closely 
resemble the true coto bark, but to differ in its having a less pungent odor and taste, and 
being marked with deep whitish furrows upon its surface. Wittstein found in coto bark a 
volatile alkaloid, volatile oil having a pungent aromatic taste, yellowish-brown soft 
resin, brown hard resin, starch, gum, sugar, oxalate of calcium, tannin; formic, butyric, 
and acetic acids. (Archiv d. Pharm., iii. 4, 219.) Jobst and Hesse have obtained a 
erystallizable body from coto bark (true), which they have named Cotoin. It is pre- 
pared by making an ethereal extract from the powdered bark, treating this with warm 
benzin, and allowing the mixture to stand until clear. The clear liquid yields cotoin in 
crystals on spontaneous evaporation. The vily resinous residue contains considerable 
cotoin, which may be obtained by boiling with milk of lime and adding to the solution 
hydrochloric acid. After twenty-four hours the clear liquid will be found studded with 
large, glistening, laminated crystals of cotoin, of a pale yellow color. Cotoin, C,,H,,0,, is 
sparingly soluble in cold water, more soluble in hot water, insoluble in benzin, very sol- 
uble in alcohol, chloroform, benzol, aceton, bisulphide of carbon. Nitric acid becomes 
blood-red in contact with cotoin, sulphuric acid is colored brownish -yellow, and ferric 
chloride blackens a dilute solution of cotoin. Paracotoin, C,,H,,O0,, is extracted from 
paracoto bark, in which it exists associated with oxyleucotin, leucotin, and dibenzoylhy- 
drocotin. Paracotoin may be distinguished from cotoin by giving no reaction with 
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ferric chloride. Piperonylic acid, C,H,O,, is present in both barks. Coto bark is de- 
cidedly irritating ; its powder, rubbed upon the skin, is said to produce heat and red- 
ness; and, according to Dr. Burkart, 15 grains of it taken into the stomach produce 
persistent burning pain, followed by repeated vomiting. The remedy was first intro- 
duced as serviceable in diurrhea, and seems to have established its reputation. Although 
observers are not explicit upon this point, it is evident that when there is a tendency to 
acute inflammation it must be used with great caution. The paracoto bark is said to 
resemble it in its action, but to be much less powerful. The fluid extract and tincture 
ure very eligible preparations, the former made with alcohol in the usual way, and the 
tincture 1 part in 10 of alcohol, which may be given in 5 to 15 minim doses every 
two or three hours. The alkaloid cotoin is given by Dr. Burkart in doses of 0:7 grain 
every two or three hours. He states that he could detect it in the urine 4 to 6 hours 
after the ingestion of the dose. Prof. Balz (Tokio, Japan) is said to have treated Asiatic 
cholera successfully by hypodermic injections of three grains of paracotoin ; oxyleucotin, 
Jeucotin, and hydrocotin are very feeble. It is not probable that cotoin has any general 
action upon the system, as Jobst found that even 15 grains of it injected hypodermically 
into the rabbit produced no other than local symptoms. It is affirmed, however, that 
coto bark is used in rheumatism in South America. 

COTULLA. U.S. 1870. Mayweed. (Camomille puante, Maroute, Fr.; Hunds-Kamille, 
Stinkende-Kamille,G.; Camomilla fetida, Cotula, It.; Manzanilla loca, Sp.) Anthemis 
Cotula. Maruta Cotula. De Cand. The mayweed is an annual plant, with a fibrous 
root, and an erect, striated stem, very much branched even to the bottom, from one to 
two feet in height, and supporting alternate, sessile, flat, doubly pinnated, somewhat 
hairy leaves, with pointed linear leaflets. The flowers stand singly upon the summits of 
the branches, and consist of a central, convex, golden-yellow disk, with white radial 
florets, which spread horizontally during the day, but are reflexed, or bent towards the 
stem, at night. The calyx, which is common to all the florets, is hemispherical, and com- 
posed of imbricated hairy scales. The receptacle is conical or nearly cylindrical, and 
surmounted by rigid, bristle-shaped pale, shorter than the florets. The seeds are naked. 
This plant grows abundantly both in the United States and Europe. In this country it 
is found in the vicinity of inhabited places, growing among rubbish, along the sides of 
roads, and in waste grounds. Notwithstanding its extensive diffusion, it is generally 
believed to be a naturalized and not an indigenous plant. It is frequently called wild 
chamomile. It flowers from the middle of summer till late in autumn. Mr. W. H. 
Warner, from a chemical examination of the flowers, concluded that they contain volatile 
oil, oxalic, valerianic, and tannic acids, coloring matter, acrid fatty matter, bitter ex- 
tractive, and salts of potassa, lime, magnesia, and iron. (A. J. P., 1858, 890.) The whole 
plant has a strong, disagreeable smell, and a warm, bitter taste, and imparts these prop- 
erties to water. 

The medical properties of this species of Anthemis are essentially the same as those of 
chamomile, for which it may be substituted; but its disagreeable odor is an obstacle to 
its general use. On the continent of Europe it has been given in nervous diseases, 
especially in hysteria, under the impression, probably derived from its peculiar smell, 
that it possesses antispasmodic powers. It has also been thought to be emmenagogue. 
It is said to have the property of vesicating, if applied to the surface fresh and bruised. 
In this country it is scarcely employed, except as a domestic remedy. The whole plant 
is active; but the flowers, being less disagreeable than the leaves, are preferred for in- 
ternal use. The remedy is best administered in the state of infusion. 

COTYLEDON UMBILICUS. Navel-wort. Penny-wort. This is a perennial, herba- 
ceous, succulent plant, belonging to the natural family of Crapulacez. It is about six 
inches high, with fleshy, peltate, crenate leaves, and a flower-stem bearing, in the form 
of a spike, pale yellow, belt-shaped, pendulous flowers, which appear in June and July. 
The plant is a native of England, where it grows upon old walls and rocks, and dry 
sandy banks. It was first brought before the profession, as a remedy in epilepsy, by 
Mr. Thos. Salter, of Poole, who had found its expressed juice very efficient in that dis- 
ease. (London Medical Gazette for March, 1849.) Contradictory testimony has since 
been given to the value of the remedy. (See Prov. Med. and Surg. Jour., May, 1849; 
Dublin Quart. Jour. Med. Sci., xiv. 264; Med. Times and Gaz., April, 1854; Ann. de 
Thérap., 1868, p. 56), but it has failed to establish a reputation. The medicine is said 
to have no other observable effect than that of a gentle tonic to the nervous system. 
The part used is the expressed juice, which should be obtained when the leaves are most 
succulent, before the appearance of the flowers. An extract, and a fluid extract, have 
also been employed. The juice has been given in doses varying from a fluidrachm to a 
fluidounce twice or three times a day, and should be long persevered with. The dose 
of the fluid extract is stated at a fluidrachm, that of the dry extract at five grains, to be 
increased if necessary. From the researches of M. Flétet, it appears to contain a prin- 
ciple analogous to propylamine, at one time thought to be identical with it, yet now ad- 
mitted to be distinct, though isomeric with it; namely, trimethylamine, which exists in it 
combined with a yet unknown acid. When the powder of the plant is exposed to the 
air, it attracts moisture, and exhales a disagreeable smell strikingly analogous to that 
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of fish; and an extract, treated with a fixed alkali, disengages, even in the cold, an odor 
which, at first ammoniacal, soon acquires the fishy character referred to. The presence 
of this ammoniacal compound, concurrently with that of a salt of ammonia, together 
with a notable portion of nitre, is sufficient to prove that the plant is not entirely inert, 
as it has generally been thought to be. We might expect in it virtues somewhat analo- 
gous to those of ergot, which owes a similar odor to propylamine. Besides this salt of 
trimethylamine, which, with an ammoniacal salt, constitutes 2 parts in 1000 of the plant, 
it contains cellulose, starch, glucose, mucilage, chlorophyll, yellow coloring matter, a 
volatile oil smelling like sandarac, tannin, iron, and salts of potassa, soda, lime, and 
oxide of iron, with 0-9 per cent. of nitre, and 95 of water. (Ann. de Thérap., 1865, p. 125.) 


COURT PLASTER. The following formula for preparing court plaster, so much 
used as a means of drawing small wounds together, was devised by Mr. Arthur S. 
Vende (A. J. P., xlv. 207). Take of Russian Isinglass 3j; Water Oj; Alcohol f3j; 
Glycerin fZss. Soak the isinglass in the water for one day, then dissolve it by the aid 
of gentle heat, after which strain it and add the alcohol and glycerin. The mixture, 
being now ready for use, is spread on a fine quality of silk stretched on a frame, each 
successive coat being allowed to dry before applying the next. Heat should not be used 
in drying the plaster, as it is apt to drive the glycerin out and leave the plaster streaked. 
By another formula. Take of Russian Isinglass Ziss; Resin 3xiv; Alcohol, Water, of 
each, q.s.; Glycerin 3ss. Beat the resin in a mortar until perfectly powdered, then dis- 
solve it inaleohol q.s ,and mix with the isinglass solution ; strain, and add the glycerin. 
Court plaster made in this way is very adhesive, but not as handsome as when made by 
the previous formula. In another formula, gelatin is used instead of isinglass, and 
makes a very handsome plaster. Gelatin Ziss; Water Oj; Glycerin f3i. Soak the gel- 
atin in the water for one day, then dissolve it by the aid of a gentle heat, and after it is 
dissolved, add the glycerin. This mixture, if spread on coarse, heavy silk, makes a 
white and opaque plaster; while, if spread on thin and finer silk, the plaster will be 
nearly transparent and of a yellowish tint. (See Emplastrum Ichthyocolle.) 


COW TREE. The milky juice of the Brosimwm Galactodendron is much used in 
South America instead of milk in tea and coffee, ete. It is obtained by making incis- 
ions in the tree, is white and viscous, turns sour on exposure to the air, and deposits a 
caseous substance. According to the analysis of M. Boussingault, its composition va- 
ries very much, but it always contains a large percentage of fatty matters, and much 
less casein, albumen, sugar, and phosphates. It is comparable to cream rather than to 
milks Py Pere 1x.¢6792) 

CRAB ORCHARD SALT. This is a mild, saline purgative, obtained by evaporating 
the waters of springs at Crab Orchard, Lincoln County, Kentucky. Its principal active 
ingredients are sulphates of magnesium, sodium, and potassium ; it contains, also, a 
little iron and lithium. In its crude form it is not wholly soluble, and sometimes it is 
purified by dissolving and straining through flannel, and evaporating. As thus prepared, 
it is white, and as a purgative is about 20 per cent. stronger than the crude salt. It, 
however, lacks the tonic properties of the latter. The dose of it is from one to two tea- 
spoonfuls. (See a paper by Dr. Mattison, A. J. P., 1874, p. 5; also analyses of water 
and of dried salt, article on Mineral Spring Waters, Part III.) 


CRABS’ CLAWS. Chele Cancrorum. These, finely powdered, were formerly offi- 
cinal. In the 100 parts are 60 parts of carbonate and 14 of phosphate of calcium, with 26 
of animal matter. -They were formerly used as an absorbent and antacid in the same 
dose as prepared chalk. 


CRABSTONES. Lapillt Cancrorum. Crabs’ Eyes. These are concretions found in 
the stomach, one on each side, of the European crawfish, at the time the animal is about 
to change its shell. They are most abundantly procured in the province of Astracan, in 
European Russia. The crawfish are bruised with wooden mallets and laid up in heaps to 
putrefy. The animal remains are then washed away, and the stones picked out, They 
are inodorous, insipid bodies, somewhat hemispherical in shape, of a whitish or reddish 
color, hard and stony consistence, and laminated texture. They are very variable in 
size, weighing from one to twelve grains each. They effervesce with acids, and, without 
dissolving, become converted, owing to the animal matter which they contain, into a 
soft transparent mass, retaining the original shape of the stone. By this character they 
are distinguished from counterfeit stones, which are sometimes fabricated of chalk, mixed 
with mucilaginous substances. They consist of carbonate and phosphate of calcium, 
cemented together by animal matter. Crabstones, finely powdered, have been used as 
an absorbent and antacid, given in the same dose with prepared chalk. 

CRANBERRIES. Fruit of Vaccinium Macrocarpon, Aiton. These familiar berries, 
so well known as an article of diet, have come into notice as asource of citricacid. For 
a method of obtaining the acid from them, see Journ. de Pharm., 4e sér., xviii. 439. 

CROCUS OF ANTIMONY. Saffron of Antimony. This compound is formed during 
the deflagration of a mixture of equal weights of tersulphide of antimony and nitrate 
of potassium, to which one-twelfth of hydrochloric acid has been added. Fused crocus 
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of antimony is in masses of a liver-brown color. As obtained without fusion, it is a 
saffron-brown insoluble powder, containing about four-fifths of its weight of teroxide, 
the remaining fifth being tersulphide. In the London Pharmacopeia of 1836, the un- 
fused crocus was adopted for preparing tartar emetic; but in the edition of 1851 it was 
abandoned, and the subsulphate of antimony substituted for it. 


CUCUMBER OINTMENT. An emollient ointment, prepared from the common 
cucumber (fruit of Cucumis sativus), has been considerably employed in irritated states 
of the skin. The following is the mode of preparing it, recommended by Prof. Procter. 
Take of green cucumbers 7 pounds avoirdupois, pure lard 24 ounces, veal suet 15 ounces. 
Grate the washed cucumbers to a pulp, express, and strain the juice. Cut the suet into 
small pieces, heat it over a water-bath till the fat is melted out from the membrane ; 
then add the lard, and, when melted, strain through muslin into an earthen vessel capable 
of holding a gallon, and stir until thickening commences, when one-third of the juice is 
to be added, and the whole beaten with a spatula till the odor has been almost wholly 
extracted. The portion which separates is to be decanted, and the remaining two-thirds 
of the juice are to be consecutively incorporated and decanted in the same manner. The 
jar is then closely covered and placed in a water-bath, until the fatty matter entirely 
separates from the juice. The green coagulum floating on the surface is now removed, 
and the jar put in a cool place that the ointment may solidify. The crude ointment is 
then separated from the watery liquid on which it floats, melted and strained, and placed 
in glass jars, which must be kept closely sealed. A layer of rose-water upon its surface 
will faver its preservation. A portion may be triturated with a little rose-water until 
white and creamy, and put into a separate jar for present use. (A. J. P., xxv. 409.) 

M. Emile Mouchon prepares the ointment by obtaining the juice mixed with a little 
alcohol, and incorporating this with benzoinated lard and stearin. He directs 16 parts of 
the cucumber to be reduced to a pulp, 1 part of aleohol of 86° B. to be added, and the 
mixture to be placed on the diaphragm of a percolator. Twenty-four hours afterwards 
10 parts of the liquid are obtained of 19° B. Of this liquid 6 parts are to be incorpo- 
rated with 37°5 parts of benzoinated lard and 12:5 of stearin ; the fatty matters having 
been previously melted together by means of a water-bath, and beaten vigorously on 
cooling. The liquid is to be added before the completion of the beating, which should 
then be continued until the whole becomes as light and white as possible. The bensoin 
and alcohol enable the ointment to keep a long time. (Journ. de Pharm., Juillet, 1854, 
p- 41.) We prefer to make this ointment by incorporating one part of distilled spirit of 
cucumbers with seven parts of benzoated ointment. The spirit is made by distilling a 
mixture of one part of grated cucumbers with three parts of diluted alcohol, retainjng 
the first two parts of distillate which come over. This spirit is permanent, and cucum- 
ber ointment or cream made from it extemporaneously keeps well. 


CUCURBITA CITRULLUS. Watermelon. The seeds of the watermelon are em- 
ployed, to a considerable extent, as a domestic remedy in strangury and other affections 
of the urinary passages. They have similar properties with the seeds of the other Cu- 
curbitacez, of which four different kinds were formerly officinal under the name of the 
greater cold secds,—viz., those of the Cucurbita Pepo or pumpkin, the Cucurbita Lagenaria 
or gourd, the Cucumis Melo or muskmelon, and the Cucumis sativus or cucumber. These, 
when bruised and rubbed up with water, form an emulsion, which was formerly thought 
to possess considerable virtues, and was much used in catarrhal affections, disorders of 
the bowels and urinary passages, fever, etc., but they have been superseded by other more 
agreeable demulcents. Watermelon seeds are also esteemed by some asa diuretic. They 
are given in infusion, made with one or two ounces of the bruised seeds to a pint of water, 
and taken ad libitum. The juice of the melon itself is undoubtedly diuretic, and might 
be very properly recommended as an adjuvant to other remedies in many cases of dropsy. 

The pulp of the root of Cucurbita Lagenaria, or gourd, is said by Dr. Chapin to be a 
powerful and even drastic purgative, and to be used by the natives of the Sandwich 
Islands successfully in dropsy. (See WV. Y. Journ. of Med., 1855, p. 208.) 


CULILAWAN. Cortex Culilaban. An aromatic bark, produced by Cinnamomum 
Culilawan (Laurus Culilawan, Linn.), a tree of considerable size, growing in the Molucca 
Islands, Cochin-China, and other parts of the Hast. It is usually in flat or slightly rolled 
pieces, several inches long, an inch or more in breadth, and one or two lines thick. 
Sometimes the bark is thinner and more quilled, bearing considerable resemblance to 
cinnamon. The epidermis is for the most part removed, but when present is of a light 
brownish-gray color, soft to the touch, and somewhat spongy. The color of the bark 
itself is a dull, dark, cinnamon-brown, the odor highly fragrant, the taste agreeably 
aromatic, and not unlike that of cloves. The active constituent is a volatile oil, smell- 
ing likea mixtureof the oils of cajeput and cloves, which may be separated by distillation. 
Culilawan has the medical preperties of the aromatics, but is scarcely used at present. 
(See Cortex caryophyllata.) 

CUMIN SEED. Cyrminvum, Lond. Cumtnum, F.. Cumin seeds are the fruit of the 
Cuminum Cyminum, an annual umbelliferous plant, about six or eight inches high, 
having a round, slender, branching stem, with numerous narrow, linear, pointed, smooth, 
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grass-like leaves, of a deep green color. The white or purple flowers are in numerous 
terminal umbels, which have very few rays, and are attended with general and partial 
involucres, consisting of three or four linear leaflets. The plant is a native of Egypt, 
but is cultivated for its fruit in Sicily, Malta, and other parts of Europe. 

The cumin fruits (seeds) are elliptical, flat on one side, convex, furrowed, and rough 
on the other, about one-sixth of an inch in length, and of alight browncolor. Each has 
seven longitudinal ridges. Two fruits are sometimes seen united together. Their odor 
is peculiar, strong, and heavy; their taste warm, bitterish, aromatic, and disagreeable. 
They contain much essential oil, which is lighter than water, yellowish, and has the sen- 
sible properties of the seeds. It consists of three distinct oils, one a hydrocarbon, called 
cymene (CO, )H,,), another ewminol, consisting of carbon, hydrogen, and oxygen (C,)H,,0), 
which may be regarded as cumin aldehyd (C,)H,,OH), and the third a terpene (C,)H,,). 
Dumas, a long time since, obtained a cymene identical with that of oil of cumin seeds, 
by dehydrating camphor, and M. Paterno prepared it in a similar way from oil of turpen- 
tine. (Journ. de Pharm., 4e sér., xx. 409.) In his discovery M. Paternéd seems, how- 
ever, to have been preceded by several chemists, Mr. C. R. A. Wright apparently having 
the priority. (A. J. P., xlvi. 117.) For details in regard to the question of priority and 
the method of preparing the cymene, the reader is referred to the papers just quoted, 
and to the A. J. P., xliv. 452. Cumin aldehyd has also, together with cymene, been 
obtained from the seeds of Cicuta virosa. (Trapp., Ann. Ch. Pharm., 108, 386.) In medi- 
cal properties cumin seeds resemble the other aromatic fruits of umbelliferous plants, 
but are more stimulating. They areseldom used in the United States. The dose is from 
fifteen grains to half a drachm. 


CUNDURANGO. Condurango. This drug some few years since attracted a great 
deal of attention as a remedy in cancerous disease, but further experience has demon- 
strated its uselessness. It appears, however, to be used largely in South America as an 
alterative in chronic syphilis, and merits a brief notice here. According to an official in- 
vestigation (A Report on the Origin and Therapeutic Properties of Cundurango. By Dr. 
W.S. W. Ruschenberger, U.S. N., Washington, 1878) made by Passed Assistant Surgeon 
Jos. G. Ayers, U.S. N., there are at least ten different plants known in New Granada as 
cundurango. Fora description of them the reader is referred to the report of Dr. Rusch- 
enberger. The variety which has been used in cancer is the cuwndurango blanco. The 
plant which yields it is a vine from ten to thirty feet in length, and from one to two 
jnches in diameter. It is stated to belong to a previously undescribed genus of Asclepia- 
dace, and the name Pseusmagenuetus Equatorium has been proposed for it. The bark 
is prepared by pounding the stem with a mallet, to separate it, and then drying it in the 
sun. It is from one-sixteenth to one-sixth of an inch thick, with asmooth external sur- 
face of an ash-gray color, diversified with greenish and blackish lichens. When dried 
on the stem the bark has a darkercolor. Dr. Thos. Antisell (A. J. P., xliii. 289) found 
in it tannin, extractive matter, and a yellow resin, to which he attributes whatever of 
virtue the plant may contain. Of the physiological action of cundurango blanco we have 
no definite knowledge. It is stated.that the roots and seeds will killdogs. Dr. H. Chiri- 
boga states that two or three drachms of it taken by himself in the form of decoction, 
produced considerable activity of the circulation, copious diaphoresis, increased secretion 
of urine, and even some vertigo and disturbance of vision. 


CUNILA MARIANA. American Dittany. A small indigenous perennial herb, 
growing on dry, shady hills, from New England to Georgia, and flowering in Juneand 
July. The whole herb has a warm pungent taste, and a fragrant odor, dependent on an 
essential! oil, which, according to Mr. Philip Milleman, of Chicago, is of a reddish-amber 
eolor, becoming light yellow by exposure to light, of a delicate, fragrant odor, very 
similar to that of oil of monarda, of a warm, pungent taste, and of the sp. gr. 0:920. 
It is readily soluble in alcohol, ether, and chloroform. On spontaneous evaporation, it 
leaves a small crystalline residue. Iodine decomposes it, producing white vapors; by 
sulphuric acid it is reddened and decomposed, by nitric acid resinified, and by hydrochloric 
acid decolorized, though its color returns on exposure. It is slightly rubefacient ; in 
the dose of five or ten drops is carminative, and of fifteen to twenty drops diaphoretic. 
The same author found in the dried herb tannicacid, a trace of glucose, gum, bitter extrac- 
tive, resin, and salts of potassa, lime, magnesia, and iron. (A. J. P., Nov. 1866, p. 495.) 
American dittany is a gently stimulant aromatic, analogous to the mints, pennyroyal, etc., 
and is used for the various purposes to which the aromatic herbs are thought applicable. 


CUPRUM AMMONIATUM. Ammoniated Copper. (Cuprum sulfuricum ammonia- 
tum, P.G.; Ammonio-sulphate of copper, H.; Sulfate de cuivre ammoniacal, Cuivre am- 
monical, Fr.; Schwefelsaures Kupferoxyd-Ammoniak (Kupfer-Ammonium, Ouprammo- 
nium), G.) ‘Take of Sulphate of Copper half a troyounce; Carbonate of Ammonium 
three hundred and sixty grains. Rub them together ina glass mortar until effervescence 
ceases. Then wrap the Ammoniated Copper in bibulous paper, dry it with a gentle 
heat, and keep it in a well-stopped glass bottle.’’ U.S. 1870. 

When the two salts above mentioned are rubbed together, a reaction takes place be- 
tween them, attended with the elimination of the water of crystallization of tke sul- 
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phate of copper, which renders the mass moist, and with the simultaneous escape of 
carbonic acid gas from the carbonate (sesquicarbonate) of ammonium, which occasions 
an effervescence. The color is at the same time altered, passing from the light blue of 
the powdered sulphate of copper toa beautiful deep azure. Thenature of the chemical 
changes which take place in the formation of what is commonly called ‘‘ammoniated 
copper’’ depend somewhat upon the conditions of action. When anhydrous cupric sul- 
pee? is exposed to the action of dry ammonia gas, the mass becomes heated, anda deep- 
lue powder, CuSO, + 5NH,, results, which on exposure to the air is capable of exchang- 
ing the 5 mols. of ammonia for a corresponding amount of water. If, on the other 
hand, one partof powdered cupric sulphate is added to 3 parts of ammonia solution (sp. 
gr. (960), and after the subsidence of any ferric hydrate present as impurity, 6 parts of 
alcohol be added to the clear liquid, crystals are formed of the composition CuSO,-+ H,O 
+4NH,. If this preparation be allowed to remain exposed to the air, it loses ammonia 
and water, and is changed into a mixture of basic sulphates. Ammoniated sulphate 
of copper loses one molecule of NH, at 200° C. (892° F.), and at 260° C. (500° F.), only 
anhydrous sulphate remains, which frequently, however, contains cuprous oxide. 

This salt has a beautiful deep azure-blue color, a strong ammoniacal odor, and a styp- 
tic, metallic taste. It is soluble in water, and the solution has an alkaline reaction on 
vegetable colors; but, unless there is excess of sesquicarbonate of ammonium, the solu- 
tion deposits subsulphate of copper if much diluted. When exposed to the air it parts 
with ammonia, and is said to be ultimately converted into sulphate of ammonium and 
carbonate of copper. This change is apt to occur, to agreater or less extent, while it is 
drying. Itshould not, therefore, be prepared in large quantities at a time, and should be 
kept in well-closed bottles. By heat the whole of it is dissipated, except the oxide of 
copper. Arsenious acid precipitates a green arsenite of copper from its solution. Po. 
tassa, soda, lime-water, and the acids are incompatible with it. 

Medical Properties and Uses. Ammoniated copper has been thought to exercise an 
influence over the nervous system which renders it antispasmodic, and was formerly 
much employed in epilepsy, chorea, hysteria, etc. It isat present very seldom exhibited. 
In overdoses it produces vomiting, and the poisonous effects which result from the other 
preparations of copper. (See Cuprum.) The dose is a quarter or half a grain (0-016- 
0-03 Gm.), repeated twice a day, and gradually increased to four or five grains (0-26-0-33 
Gm.). It may be given in pill or solution. 


CURCUMA. U.S. 1870. Turmeric. Curcuma longa. The root of this zingiberaceous 
plant is perennial, tuberous, palmate, and internally of a deep yellow or orange color. 
The leaves are radical, large, lanceolate, obliquely nerved, sheathing at their base, and 
closely embrace each other. The scape or flower-stem, which rises from the midst of 
the leaves, is short, thick, smooth, and constitutes a spike of numerous imbricated brac- 
teal scales, between which the flowers successively make their appearance. The plant 
is a native of the East Indies and Cochin-China, and is cultivated in various parts of 
southern Asia, particularly in China, Bengal, and Java, whence the root is exported. 
The best is said to come from China. 

The dried root (Safran des Indes, Fr.; Kurkuma, Gelbwurz, G.; Curcuma, It., Sp.; 
Zirsood, Arab.; Huldie, Hindoo) is in cylindrical or oblong pieces, about as thick but 
not as long as the finger, tuberculated, somewhat contorted, externally yellowish brown 
or greenish yellow, internally deep orange-yellow, hard, compact, breaking with a frac- 
ture like that of wax, and yielding a yellow or orange-yellow powder. Another variety, 
comparatively rare, is round or oval, about the size of a pigeon’s egg, and marked ex- 
ternally with numerous annular wrinkles. Sometimes it comes cut into two transverse 
segments. It is distinguished by the name of cwrcuma rotunda, the former being called 
curcuma longa. The two varieties have a close resemblance in sensible properties, and 
are thought to be derived from the same plant, though formerly ascribed to different 
species of Curcuma. The odor of turmeric is peculiar; the taste warm, bitterish, and 
feebly aromatic. It tinges the saliva yellow. Analyzed by Pelletier and Vogel, it was 
found to contain lignin, starch, a peculiar yellow coloring matter called curcwmin, a 
brown coloring matter, gum, an odorous and very acrid volatile oil, and a small quan- 
tity of chloride of calcium. Curcumin was obtained, mixed with a little volatile oil, by 
digesting the alcoholic extract of turmeric in ether, and evaporating the ethereal tincture. 
It has been obtained, by F. A. Daube, in deep yellow crystals, of a diamond lustre, by a 
process which may be found in the A. J. P. (1871, p. 808). C. L. Jackson and Menke 
have recently submitted turmeric to a thorough examination, and give the following 
results. The turmeric oil is first removed from the ground root by treatment with 
ligroine, then the curcumin mixed with a large quantity of resin is extracted with ether, 
and finally purified by crystallization from alcohol. The oil extracted by ligroine was dark 
yellow, and amounted to 11 per cent. of the root. The purified curcumin amounted 
to 0-3 per cent., and melted at 178° C. (852-4° F.). Analyses of the pure curcumin, sev- | 
eral of its salts, and of derivatives, show its formula to be C,,H,,O,. (Am. Chem. Journ., 
iv. 77.) It is brown in mass, but yellow in the state of powder, without odor or taste, 
insoluble in benzin, scarcely soluble in water, but very soluble in alcchol, ether, and the 
oils. The alkalies rapidly change its color to a reddish brown; and paper tinged with 
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tincture of turmeric is employed as a test of their presence. When treated with a 
mixture of sulphuric and boric acids it yields a product called rosocyanin, because it 
dissolves in alcohol with a fine red color, and is turned blue by alkalies. Its alco- 
holic solution produces colored precipitates with acetate of lead, nitrate of silver, and 
other salts. Turmeric is used for dyeing yellow; but the color is not permanent. Mr. 
James Cook has found in turmeric an alkaloid, which forms crystallizable salts with 
sulphuric and nitric acids, and, separated from these acids by ammonia, yields a semi- 
crystalline precipitate. He observed also indications of a second base. (P. J. Tr., Nov. 
1870.) Ivanow Gajewsky also states that there is an alkaloid in the root. (Pharmaco- 
graphia, p. 641.) | 

This root is a stimulant aromatic, bearing some resemblance to ginger in its operation, 
and is much used in India as acondiment. It is a constant ingredient in the curries so 
generally employed in the East. In former times it had some reputation in Europe as 
a remedy in jaundice and other visceral diseases; but at present it is employed only to 
impart color to ointments and other pharmaceutic preparations. 

Turmeric paper, used as a test, is prepared by tinging white unsized paper with a 
tincture or decoction of turmeric. The tincture may be made with one part of turmeric 
to six parts of proof spirit; the decoction, with one part of the root to ten or twelve of 
water. The access of acid or alkaline vapors should be carefully avoided. 

AFRICAN TuRMERIC. Dr. Wm. F. Daniell has brought into notice a product, much 
used by the native Africans of Sierra Leone in dyeing, consisting of rhizomes, closely 
resembling the East Indian turmeric, having a similar odor and taste, and in like manner 
tinging the saliva yellow, and imparting their coloring matter readily to alcohol and 
water. He found it to be derived from a species of Canna, supposed to be the C. speciosa 
of Roscoe. (P. J. Tr., 1859, p. 258.) 


CUTTLE-FISH BONE Os Sepie. This is a calcareous body, situated underneath 
the skin, in the back of the Sepia officinalis, or cuttle-fish, which inhabits the seas of Eu- 
rope, especially the Mediterranean, in the waters of which the bone is not unfrequently 
found floating. It is oblong-oval, from five to ten inches long, and from one and a half 
to three inches broad, somewhat convex on both sides, with thin edges, of a rather firm 
consistence upon the upper surface, very friable beneath, and composed of numerous 
layers, loosely connected, so as to give to the mass a porous consistence. It is lighter 
than water, of a white color, a feeble sea odor, and a saline taste. It contains, accord- 
ing to John, from 80 to 85 per cent. of carbonate of calcium, besides animal matter, a 
little common salt, and traces of magnesia. Reduced by levigation and elutriation to a 
fine powder, it may be given as an antacid like chalk or oyster-shell. It is sometimes 
used as an ingredient of tooth-powders. Small pieces of it are often put into bird-cages 
that the birds may rub their bills against them ; and the powder is employed for polish- 
ing. Another product of the cuttle-fish is a blackish-brown liquor, secreted by a small 
gland into an oval pouch, communicating externally near the rectum by a long excretory 
duct, through which the animal is said to have the power of ejecting it at will. This, 
when taken from the fish, is dried, and used in the preparation of the water-color called 
sepia. 

CYANIDE OF ZINC. Zinci Cyanidum. Cyanuret of Zine. (ZnCy,.) This cyanide 
is precipitated as a white insoluble powder, by adding cautiously, until it ceases to pro- 
duce a precipitate, a recently filtered solution of cyanide of potassium to a solution of 
sulphate of zinc. It is used in Germany as a substitute for hydrocyanic acid, and is 
said to be anthelmintic. It has been employed in epilepsy, chorea, and neuralgia, in 
several painful affections of the stomach, and in the colics attendant on difficult men- 
struation. The dose is a quarter of a grain, gradually increased to a grain and a half, 
given in mixture. It is included in the officinal list of the French Codex. 


CYCLAMEN EUROPAIUM. Pain de Porceau, Fr. Sow-bread. This is an herbace- 
ous, perennial, stemless plant, belonging to the natural order Primulacew, which is in- 
digenous in the south of Europe, and cultivated in gardens for the beauty of its purple 
flowers with reflected petals. The root is globular, with many branched fibres, almost 
black without, and white within, inodorous, and, when fresh, of a bitter, acrid, burning 
taste. By drying it loses much of its acrimony, and is said to be rendered edible by 
roasting. Hogs are said to root it up from the ground and to eat it with impunity; and 
hence its common French name. The root is a drastic cathartic, and is thought to have 
the power of producing abortion, for which purpose it is sometimes employed among 
the peasantry, who habitually useit asa cathartic. Sometimes, however, it has produced 
very serious effects, as inflammation of the alimentary canal, with bloody stools, cold 
sweats, and convulsive movements, which have even ended fatally. It is supposed to’ 
be capable of acting on the bowels when applied to the skin ; and, in the form of oint- 
ment, is said to be rubbed on the surface of the abdomen in children for the expulsion 
of worms. (Mérat et De Lens.) The root probably owes its acrimony, if not all its me- 
dicinal properties, to an active principle, first discovered many years since by Saladin, 
and named by him arthanitin, and more recently by 8S. De Luca, who has given it the 
more appropriate name of cyclamin. It is a glucoside, when boiled with diluted acids 
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splitting into cyclamiretin and glucose. It is white, amorphous, inodorous, and, when 
held a short time in the mouth, intensely acrid, extending its action even to the throat. 
With cold water it swells and becomes gelatinous, but is readily dissolved, and forms a 
solution which froths like soap and water, and is coagulated by a heat of about 65:5° C. 
(150° F.). Alcohol dissolves it with difficulty when cold, but freely when hot; itis soluble 
in glycerin with the aid of heat; and is insoluble in ether, chloroform, bisulphide of car- 
bon, and the essential oils. It contains no nitrogen ; its formula being, according to an 
analysis by Klinger, C,)H,,0,). Dr. T. W. C. Martius recommends the following method 
of preparing it. The tubers, collected in the autumn, dried and powdered, are mixed 
with animal charcoal, and exhausted at a boiling heat by alcohol of 0-825; the tincture 
is filtered, concentrated, and set aside for six or eight weeks, when the cyclamin is de- 
posited. This should be washed on a filter with alcohol till it passes colorless ; and if 
the filtrate be concentrated, and set aside, it will deposit a further quantity in a few 
weeks. The whole is then mixed with animal charcoal, and treated with boiling alco- 
hol, which will slowly deposit the pure cyclamin on cooling. This principle was found 
by M. De Luca, by experiments on animals, to be poisonous, and he supposed it to re- 
semble curare in its action, though less violent. Mutschler (Annalen der Chimie, 185, 
2, 8) believes that cyclamin is identical with saponin. The dose of the powdered root 
is said to be from twenty to forty grains. 


CYNANCHUM VINCETOXICUM. R. Brown. Asclepias Vincetoxicum. Linn. 
White Swallow-wort. Vincetoxicum. A perennial, herbaceous European plant, the root 
of which was formerly esteemed a counterpoison, and hence the botanical name. It has 
a bitterish acrid taste, and, when fresh, a disagreeable odor, which is diminished by 
drying. Taken internally, especially in the recent state, it excites vomiting, and is ca- 
pable, in larger quantities, of producing dangerous if not fatal inflammation of the 
stomach. It is said to be useful in cutaneous diseases, scrofula, ete., but is little em- 
ployed. The leaves of the plant also are emetic. Feneulle found in the root a peculiar 
principle analogous to emetin. 


CYNARA SCOLYMUS. Garden Artichoke. This is a perennial plant, indigenous 
in the south of Europe, and cultivated in our gardens as a culinary vegetable. The 
receptacle and the lower portion of the fleshy leaflets of the flower-heads are eaten, and 
the other parts rejected. When young, the heads are cut up raw and eaten as salad ; 
when older, they are boiled, and dressed variously. The flowers are said to curdle milk, 
and the plant to yield a good yellow dye. The leaves and their expressed juice are very 
bitter, and have been thought to be actively diuretic. They have long had some repu- 
tation in the treatment of dropsies. Dr. Badely, of Chelmsford, England, recommends 
a tincture and extract, prepared from the leaves, in rheumatic, gouty, and neuralgic 
affections. (See Lancet, 1848, p. 556; also Edinb. Med. Journ., xx. 958.) 


CYNOGLOSSUM OFFICINALE. Hownd’s Tongue. A biennial plant, common 
both in Europe and in this country, and named from the shape of its leaves. The leaves 
and root have been employed, but the latter has been generally preferred. The fresh 
plant has a disagreeable narcotic odor resembling that of mice, which is dissipated by 
drying. The taste is nauseous, bitterish,and mucilaginous. Different opinions as to its 
powers have been entertained, some considering it nearly inert, others as a dangerous 
poison. Dr. Diediilin, of St. Petersburg, Russia, affirms that an extract of this plant 
will paralyze the motor nerves in vertebrate animals; and J. Setschenow, of Gratz, states 
that, upon introducing a piece of the extract, about as large as the head of a pin, which 
he had received from Dr. Diedilin, into the dorsal lymph sac-of each one of four frogs, 
he produced total paralysis of motion in from five to ten minutes; the heart continuing 
to beat, theirritability of the muscles continuing, and sensation remaining undisturbed. 
(See Med. and Surg. Reporter, 1868, p. 153.) Hound’s tongue has been used as a demul- 
cent and sedative in coughs, catarrh, spitting of blood, dysentery, and diarrhcea; and 
has been applied externally in burns, ulcers, scrofulous tumors, and goitre. The pilule 
de cynoglosso, which are officinal insome parts of Europe, though they contain the root of 
hound’s tongue, owe their properties chiefly to opium. 


CYTISUS LABURNUM. Laburnum. The laburnum is a small tree, indigenous in 
the higher mountains of Europe, and cultivated, throughout the civilized world, in gar- 
dens and pleasure-grounds for the beauty of its flowers, which appear early in the spring 
in rich pendent yellow clusters. All parts of the plant are probably poisonous. Fifty- 
eight boys of the Forest Gate School, England, were poisoned by the roots; the symp- 
toms were intense sleepiness, vomiting, convulsive movements, coma, slight frothing 
at the mouth, and unequally dilated pupils. (Med. Times and Gaz., vol. ii. 1875. For 
other cases see Le Mouvement Méd., 1875, No. 28; Dub. Quart. Journ., 1863, p. 248; Med. 
Times and Gaz., Sept. 1862; Lancet, Aug. 1870.) Caventou found in the flowers an odorous 
fixed oil, gum, lignin, gallic acid, and traces of sulphate and chloride of calcium. MM. 
Chevallier and Lassaigne discovered in the seeds a peculiar principle, to which they gave 
the name of cytisin. This was a white, amorphous, deliquescent, non-nitrogenous sub- 
stance, of a bitter nauseous taste, soluble in water and weak alcohol, and insoluble in 
ether. In small doses it produced, inseveral animals of different species, vomiting, con- 
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vulsions, and death; and eight grains taken by Chevallier himself caused threatening 
symptoms, which disappeared under the free use of lemonade. Five grains appeared 
equal to threeof tartar emetic. (Méret et De Lens.) Dr. Th. Scott Gray found in labur- 
num three distinct principles, an acid which he named laburnic, and two other substances, 
both of them bitter and neutral, which he proposed to call laburnin and cystin. These 
are contained in variable proportions in all parts of the plant, but most largely in the 
bark and seeds. As all of them are soluble in water, and only a portion in alcohol, 
the former is the proper menstruum for extracting the virtues of the plant. Drs. 
Husemann and Marmé discovered in 1864 an alkaloid in laburnum, which they called 
cytisine, and described as a white, crystalline solid, of a bitter somewhat caustic taste, 
soluble in water and alcohol, but scarcely at all soluble in ether, chloroform, benzol, 
or carbon disulphide. It is strongly basic, and has the composition C,)H,,N,0. 
A second alkaloid, laburnine, was also announced by them. (Chem. News, July 16, 1869, 
p. 86.) Cytisine’is stated to be found also in arnica flowers. In reference to the physio- 
logical effects of laburnum, Dr. Gray found that, after aslight excitement of the nervous 
and circulatory systems, there was a diminution of the pulse and a disposition to sleep. 
Decided narcotic effects were produced, with a moderate increase of urine, and a ten- 
dency to increased action of the liver. Dr. Gray employed the preparations of the plant 
therapeutically, and thought them useful in bilious dyspepsia with periodical vomiting 
and alternations of constipation and diarrhea; in infantile vomiting; in allaying the 
cough in bronchitis, and the violence of the paroxysms of hooping-cough and asthma; in 
the vomiting of pregnancy; and, finally, given in large doses four times a day, in the 
treatment of prurigo; the decoction being at the same time applied externally. (Journ. 
de Pharm., 1862, p. 160; from the Edinb. Med. Journ.) 


DAJAKSCH. Arrow Poison of Borneo. This extract is of unknown origin. Accords 
ing to Dr. P. M. Braidwood, it kills by paralyzing the heart. It is thought to be dis~ 
tinct from the Java arrow poison, made frum the Upas Antiar. (Edinb. Med. Journ., 
1864, p. 127.) 


DAMIANA. This is a remedy recently introduced from Mexico, and stated to be 
a powerful aphrodisiac useful in cases of sexual atony. It cannot be doubted that 
very different substances are sold under this name. Mr. Wellcome (A. J. P., xlvii. 
47) states that there are in the market at least three distinct drugs all claiming to be the 
genuine article. One of these has a smooth, dark green, broadly lanceolate, dentate leaf, 
usually having six teeth on each side, heavy mid-rib, and ribs extending to the point 
of the teeth, from two to five lines in width and from six to twelve in length ; the stem 
is red and woody, and the leaves give a minty flavor when chewed. The second variety 
has a light green obovate, deeply toothed leaf, having three and occasionally four teeth 
on each side, with a heavy mid-rib, and branching ribs extending to the edge. The 
surface is rough, and both sides are covered with short hairs. It is from two to five 
lines in width and five to eight in length. Its flavor, when chewed, reminds of sage; 
the stem is very woody, and near the apex it is quite hairy. In the third variety the 
leaf is light green, lanceolate, three teeth on each side, which terminate in hard, sharp 
points ; it has a distinct mid-rib, and is rather indistinctly veined ; is from one and a half 
to three lines in width and four to ten in length. It is quite thick and has a rough sur- 
face, with occasional black dots. To the naked eye the leaf appears to be covered with 
shining scales, which, under the glass, appear as minute resin-like globules. This is 
the only specimen accompanied by flowers. They are compound, with yellow florets 
and white pappus; the stem is woody with green epidermis, and covered with resinous 
secretion. At present (1882) there are two damianas in the Philadelphia market. One 
is chiefly composed of pieces of stems and branches, but contains enough of floral heads 
and leaves to show that it is the third variety of Mr. Wellcome, and is the product of 
Bigelovia veneta, Gray (Aplopappus discoideus, De C.). (Med. and Surg. Rep., xxxiv. 
180. 

The other variety is believed to be the leaves of a species of Turnera, either 7. micro- 
phylla, D. C., or a new species, for which the name of 7. aphrodisiaca has been proposed. 
The leaves are from three to eight lines long, one to three lines broad, obovate to lance- 
olate, 8 to 10 sharp-toothed, smooth or with a few hairs on ribs below, mid-rib marked, 
with, in some cases, strong, straight veins running to the edge between the teeth; in 
other cases veins branched and sending a final vein into the tooth; stems fine, woody, 
reddish, ends of branches hairy. This is now regarded by the introducers as genuine 
damiana. 

The published reports as to the value of the drug vary greatly, some having had 
great success with it, others finding it useless; it is probably merely tonic. An ounce 
of the leaves, either in the form of infusion or fluid extract, may be given daily. 


DIALYSIS. This name has been given by the late Prof. Graham, Master of the Mint, 
London, to a process based upon the different diffusibility of liquids, by which mixed 
substances may often be separated from each other, and important ends thus obtained. 
Though not yet officinally employed in pharmacy, it is capable of useful application in 
many instances by the apothecary, and therefore demands a brief description. (See Fer- 
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rum Dialysatum.) It is well known that substances in the liquid state have the prop- 
erty of diffusing themselves, by their own inherent power, through other liquids. Mr. 
Graham ascertained that this property was possessed by different substances in very un- 
equal degrees ; and, on pushing his investigations into the subject, found that there was 
good reason to divide bodies into two classes based on their degree of diffusibility, one 
class consisting generally of crystallizable substances, which are highly diffusible, the 
other of uncrystallizable substances, especially those capable of forming a gelatinous mass 
with water, which diffuse themselves very slowly. The first class Mr. Graham proposed 
to name crystalloids, from their property of crystallizing, the second colloids, from their 
resemblance to glue in the power of gelatinizing. An example of the first we have in 
sugar, of the second in gum. Another discovery made by Mr. Graham was that a 
thin layer of gelatin in the form of jelly, interposed between two liquids, offered no 
obstacle to the passage of the crystalloids from one to the other, while it completely pre- 
vented the passage of the colloids; and this property he found to belong not only to 
gelatin, but to other substances having a similar molecular constitution, as bladder, 

archment, paper sized with starch paste, etc., of which the most convenient is the texture 

nown as parchment-paper, prepared by immersing unsized paper in a cold mixture of 
two measures of sulphuric acid and one of water, and subsequently thoroughly washing it 
tofreeitfromacid. Great care must be used in selecting the paper to see that it is free from 
minute holes. Rube & Co., Gottingen, make a good paper especially for dialysis. (NV. 
fp Al} 

Upon the principles here stated, Mr. Graham contrived avery simple apparatus, which 
he called the dialyzer, a figure of which is given in 
the margin. It consists of two parts, one a circular glass 
recipient (6), about a foot in diameter and six inches deep, 
the other (a) asimilar circular vessel from six to ten inches 
in diameter and about two inches deep, the circumference 
of which consists of a band of gutta-percha, and the bot- 
tom of a circular piece of parchment-paper, the edges of 
which are brought over the lower rim of the gutta-percha 
band nearly to the top, and fastened outside of it by a 
string, or by a narrow hoop of gutta-percha. The first 
part, or circular basin, is to receive distilled water, and 
should contain from five to ten times the quantity of the 
liquid that may be introduced into the smaller vessel. The latter is to float upon the 
surface of the water in the former, and is to receive the liquid to besubmitted to dialysis, 
which should not be more than half an inch deep on the paper bottom. It is important 
that the parchment-paper employed should have no rent or aperture and should be 
brought well up, and well secured on the outside of the gutta-percha, to prevent the 
liquid from passing between them. If any liquid containing a mixture of colloid and 
crystalloid matter be placed in the floating vessel, after some hours it will be found that 
a portion of the latter has passed through the parchment-paper, and is held in solution 
by the distilled water of the larger vessel, while the colloid matter remains. The dis- 
tilled water thus impregnated is called the diffusate. The parchment-paper, or any 
similar material used as the septum, is applicable to the dialysis only of substances held 
in watery solution, and will not answer for alcoholic or ethereal liquids. M. Guignot 
has found that porous or unglazed earthenware is capable of acting efficiently as a dia- 
lyzing septum. ‘Thus, a porous vessel containing pure water was placed in another ves- 
sel containing a solution of sugar and gum; and, at-the end of twenty-four hours, a 
greater portion of the sugar had passed into the inner vessel, but not a discoverable 
particle of gum. (P. J. Zr., iv. 8317.) It is obvious that very different arrangements 
might be made to accomplish thesameends. Thus, a bladder containing a similar mix- 
ture, three-fourths full, suspended in a jar of distilled water, yields similar results. 
Graham’s apparatus is preferable to others only for its convenience. 

It is not our purpose to treat of all the applications of the process of dialysis. We 
shail refer to those only in which it may prove useful to the pharmacist. 1. It facili- 
tates in many instances the separation of the active matter of any artificial or natural 
mixture, to a considerable extent, from the inert and useless, the former being very often 
crystalline, and the latter colloidal. Thus, infusions or decoctions of medicines, such as 
opium, belladonna, aconite, etc., submitted to dialysis, might give up more or less com- 
pletely their crystalline principles, such as the salts of morphine, atropine, aconitine, etc., 
to the water, while the gummy, resinoid, extractive, and coloring matters, ete., might 
remain behind. In effecting the analysis of organic bodies, one of the most embarrass- 
ing problems is to get rid of the inert principles, which interfere with the action of 
chemical reagents; and the process of dialysis may here often be brought to the aid of 
the operator. 2. In searching for poisons in organic mixtures, as in the contents of the 
stomach, in which the application of tests is often rendered abortive by the colloidal 
matter present, the problem of the presence of the poison may be sometimes solved by 
submitting the suspected matter to dialysis. The poison will often be found in the dif- 
fusate, separated from the other matters, and may then be detected by the ordinary tests. 
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(See A. J. P., 1864, p. 414.) 8. In pharmaceutic operations, it often happens that salts 
und other crystallizable substances are thrown away as refuse matter, because they 
would not repay the cost of time and material necessary for their recovery. It is pos- 
sible that, by this simple inexpensive process, these substances may be separated from 
the useless matters and thus saved. 4. An economical application has recently been 
made of the process to the restoration of salted meat tothe fresh state. If some salt beef 
with its brine be enclosed in a bag of material suitable for dialysis, as of untanned 
leather, and the bag be immersed in sea-water, in the course of some days the beef and 
brine will have been rendered sufficiently fresh for use, the salt having passed out into 
the sea-water. (Chem. News, May 28, 1864.) B. F. McIntyre, of New York, has re- 
cently introduced (1882) a class of preparations called Dialysates. These are prepared 
from various drugs by dialysis, and it is claimed that they contain the active crystal- 
lizable constituents in their original combination, deprived of the inert colloidal subs 
stances. (See, on the subject of dialysis, papers by Prof. Redwood in the P. J. Tr., 1862, 
p. 515, and by Prof. Procter in the A. J. P., 1862, p. 812; 1878, p. 102; 1879, p. 1; WV. &., 
1877, p. 228; 1882, p. 28.) 


DIANTHUS CARYOPHYLLUS. Clove Pink. Of the ordinary garden pink those 
specimens should be selected for medicinal use which have the deepest red color, and 
the most aromatic odor. The petals should not be collected till the flower is fully 
blown, and should be employed in the recent state. They have a fragrant odor, thought 
to resemble that of the clove. Their taste is sweetish, slightly bitter, and somewhat 
astringent. Both water and alcohol extract their sensible properties, and they yield a 
fragrant essential oil by distillation. In Europe they are employed to impart color and 
flavor to a syrup, which serves as a vehicle for other less pleasant medicines. According 
to the directions of the former Edinburgh Pharmacopeeia, this was prepared by macer- 
ating one part of the flowers, without their claws, in four parts of boiling water for 
twelve hours, then filtering, and adding seven parts of sugar. 


DIAPHORETIC ANTIMONY. Antimonium Diaphoreticum. Potassii Biantimonias. 
This compound is directed, in the French Codex, to be formed by deflagrating in a red- 
hot crucible, and keeping red-hot for half an hour, a mixture of pure antimony with 
twice its weight of nitrate of potassium, both being in fine powder. The product is 
washed with water and dried, and forms the washed diaphoretic antimony. For an 
improved process by M. Figuier see 14th edition of U.S. Dispensatory, p. 1640. The dose 
is two or threedrachms. On account of its weak and variable nature, it has been generally 
laid aside in practice. 


DICTAMUS ALBUS. White Fravinella. Bastard Dittany. The aromatic bitter 
bark of the root of this European plant was formerly used. Storck gave it in intermit- 
tents, worms, amenorrheea, hysteria, epilepsy, and other nervous diseases. The dose is 
from a scruple to a drachm. 


DIERVILLA TRIFIDA. (Meench.) D. Canadensis. (Muhl.) Bush Honeysuckle. 
A low, erect, indigenous shrub, growing especially in rocky places throughout the 
Northern States. The whole plant is supposed to be possessed of diuretic and astringent 
properties, and is given in infusion by the ‘‘ eclectics” in diseases of the urinary passages. 


DIOSCOREA VILLOSA. (Gray's Manual, p. 480.) Wild Yam-root. Colic-root. 
Rheumatism-root. An indigenous perennial creeper, with long, branching, contorted, 
fibrous, ligneous roots. It grows from Maine to Wisconsin, and southward also. The 
roots are used by the ‘eclectics,’? who consider them efficacious in bilious colic, and by 
the Southern negroes in rheumatism. A half pint of a decoction (f%j-Oj) may be given 
at the dose; ora tincture may be administered. They are administered in decoction 
and tincture; and a substance called improperly dioscorein, obtained by precipitating 
the tincture with water, is used for the same purpose in a dose of from one to four grains. 


DIOSPYROS. U.S. 1870. Persimmon. The Diospyros Virginiana, or persimmon, 
is an indigenous tree, rising sometimes in the Southern States to the height of sixty feet, 
with a trunk twenty inches in diameter; but seldom attaining more than half that size 
} ear its northern limits, and often not higher than fifteen or twenty feet. The stem is 

traight, and in the old tree covered with a furrowed blackish bark. The branches are 

spreading; the leaves ovate-oblong, acuminate, entire, smooth, reticulately veined, al- 
ternate, and supported on pubescent footstalks. The buds are smooth. The male and 
female flowers are on separate trees. They are lateral, axillary, solitary, nearly sessile, 
of a pale orange color, and not conspicuous. The fruit is a globular berry, dark yellow 
when ripe, and containing numerous seeds in a soft yellow pulp. The dried, roasted, 
and ground seeds are used in some parts of Georgia as a substitute for coffee. (Med. and 
S. Reporter, 1878, p. 487.) 

This tree is very common in the Middle and Southern States, but, according to Mi- 
chaux, does not flourish beyond the forty-second degree of north latitude. The flowers 
appear in May or June; but the fruit is not ripe till the middle of autumn. While 
green, the fruit is excessively astringent, and in this form was formerly included in the 
U.S. Secondary list; but, when perfectly mature, and after being touched by the frost, 
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it is sweet and palatable. The unripe fruit, according to Mr. B. R. Smith, of Philadel- 

hia, contains tannic acid, sugar, malic acid, coloring matter, and lignin. (A. J. P., xviii. 
167.) The tannic acid was considered by Mr. John E. Bryan not to be of the kind ex- 
isting in galls and oak-bark. (/did., xxxii. 215.) Charropin (Pharmacographia, p. 408), 
however, believes the tannic acid to be identical with that of nutgalls, and finds besides 
an abundance of pectin, glucose, and a yellow coloring matter insoluble in water, but dis- 
solving freely in ether. It has been used by Dr. Mettauer, of Virginia, in diarrhea, 
chronic dysentery, and uterine hemorrhage. He gave it in infusion, syrup, and vinous 
tincture, prepared in the proportion of about an ounce of the bruised fresh fruit to two 
fluidounces of the liquid, and administered in the dose of a fluidrachm or more for 
infants, and half a fluidounce or more for adults. The bark is astringent and very bitter, 
and is said to have been used advantageously in intermittents, and in the form of a gargle 
in ulcerated sore throat. 


DIPPEL’S ANIMAL OIL. Oleum Cornu Cervi. This oil was formerly produced 
in the process of obtaining ammoniacal products from bone or horn. It is at present 
never used in medicine, and the reader is referred for an account of it to earlier editions 
of the Dispensatory. 


DIRCA PALUSTRIS. Leather Wood. An indigenous shrub, usually very small, 
but sometimes attaining the height of five or six feet, growing in boggy woods, and 
other low wet places, in almost all parts of the United States. ‘The berries, which are 
small, oval, and of an orange color, are said to be narcotic and poisonous, The tough 
bark, in the fresh state, has a peculiar rather nauseous odor, and an unpleasant acrid 
taste, and when chewed excites a flow of saliva. It yields its acrimony completely to 
alcohol, but imperfectly to water even by decoction. In the dose of six or eight grains, 
the fresh bark produces violent vomiting, preceded by a sense of heat in the stomach, 
and often followed by purging. Applied to the skin it excites redness and ultimately 
vesicates ; but its epigastric operation is very slow. It appears to be analogous in its 
properties to mezereon, to which it is botanically allied. 


DITA. This is the bark of a tree, Alstonia Scholaris, R. Br. (Echites Scholaris, L.), 
belonging to the family of Apocynacez, and growing in the Philippine Islands. It occurs 
in pieces three to six inches long and three to four lines thick, sometimes flat, sometimes 
slightly curved ; its internal surface is fibrous and of a brown sepia tint; its section has the 
color of leather, and its external.surface is of the same tint, with brown spots. It is com- 
pact, but readily pulverized ; is without odor, and has a taste at first slight, afterwards 
decidedly bitter. M. Gruppe extracted from it, by a process similar to that used in ob- 
taining quinine, an uncrystallizable, hygroscopic, very bitter principle, to which he gave 
the name of Ditaine, and which has been used with asserted success as a substitute for 
quinine. (Journ. de Pharm., 4e sér., xviii. 225; xix. 84; P. J. Tr., Aug. 1875.) Several 
conflicting accounts of the composition of the bark having been published, O. Hesse 
(P. J. Tr., Oct. 28, 1880) submitted it to an elaborate investigation, with the following 
results. 

He finds three alkaloids: ditamine, C,,H,,NO,, the relative amount of which he esti- 
mates at 0-04 per cent. ; echitamine, C,,.H..N,O, + H,O, and echitenine, Cy 9H,,N Oy. 

Of these, the second is the strongest base, and resembles ammonia in its chemical 
characters. Hesse considers the compound given above with one molecule of water as the 
hydroxide of a strong basic radical, echitammonium, C,,H,)N,O,. The solutions of echi- 
tammonium-hydroxide are so strongly basic that they precipitate the hydrates of copper, 
iron, aluminium, and lead, and decompose sodium and potassium chlorides, liberating 
the corresponding hydrates. Hesse considers echitammonium the most strongly basic of 
all the alkaloids. 


DRACONTIUM. U.S. 1870. Skunk Cabbage. Symplocarpus fetidus. Salisbury. 
(Dracontium fetidum. Willd. Ictodes feetidus. Bigelow.) The rhizome is perennial, 
large, abrupt, and furnished with numerous fleshy fibres, which penetrate to the depth of 
two feet or more. The spathe, which is the first part of the plant to appear, is ovate, 
acuminate, obliquely depressed at the apex, auriculated at the base, folded inwards at the 
edges, and of a brownish-purple color, varied with spots of red, yellow, and green. 
Within the spathe, the flowers, which resemble it in color, are placed in great numbers 
upon a globose peduncled spadix, for which they form a compact covering. After the 
spathe has decayed, the spadix continues to grow, and when the fruit is mature, has at- 
tained a size exceeding several times its original dimensions. At the base of each style 
is a roundish seed, immersed in the spadix, about the size of a pea, and speckled with 
purple and yellow. The leaves, which appear after the flowers, are numerous and crowded, 
oblong-cordate, acute, smooth, strongly veined, and attached to the rhizome by long 
petioles, which are hollowed in front, and furnished with colored sheathing stipules. At 
the beginning of May, when the leaves are fully developed, they are very large, being from 
one to two feet in length, and from nine inches to a foot in breadth. The plant is abun- 
dant in wet places throughout the northern and middle sections of the Union. Its flowers 
appear in March and April, and in the lower latitudes often so early as February. The 
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fruit is usually quite ripe and the leaves are decayed before the end of August. All 
parts of it have a fetid odor, dependent upon an extremely volatile principle, which is 
rapidly dissipated by heat. The rhizome should be collected in autumn, or early in 
spring, and dried with care. 

The rhizome consists of two portions ; the body either whole or in transverse slices, and 
the separated radicles. The former, when entire, is cylindrical or in the shape of a trun- 
cated cone, two or three inches long by about an inch in thickness, externally dark brown 
and very rough from the insertion of the radicles, internally white and amylaceous. 
The latter are of various lengths, about as thick as a hen’s quill, very much flattened and 
wrinkled, white within, and covered by a yellowish reddish-brown epidermis, consider- 
ably lighter colored than the body of the rhizome. More or less of the fetid odor re- 
mains for a considerable period in the dried rhizome. The taste, though less decided 
than in the fresh, is still acrid, manifesting itself, after it has been chewed for a short 
time, by a pricking and smarting sensation in the mouth and throat. The acrimony, 
however, is dissipated by heat, and is quite lost in decoction. It is also diminished by 
time and exposure; and it should not be kept longer than a single season. The radicles 
are said to have less acrimony than the caudex. The seeds are very acrid, and, though 
inodorous when whole, give out strongly, when bruised, the peculiar odor of the 

lant. 
f Medical Properties and Uses. The rhizome is stimulant, antispasmodic, and narcotic. 
In large doses it occasions nausea and vomiting, with headache, vertigo, and dimness of 
vision. Dr. Bigelow has witnessed these effects from thirty grains of the recently dried 
rhizome. The medicine was introduced into notice by the Rev. Dr. Cutler, who recom- 
mended it highly in asthma; and it has been subsequently employed with apparent 
advantage in chronic catarrh, chronic rheumatism, chorea, hysteria, and dropsy. 

It is best given in powder, of which the dose is from ten to twenty grains, to be re- 
peated three or four times a day, and gradually increased till some evidence of its action 
is afforded. The rhizome itself, as kept in the shops, is of uncertain strength, in conse- 
quence of its deterioration by age. 


DRAGON’S BLOOD. Sanguis Draconis. This is a resinous substance obtained from 
the fruit of several species of Calamus, especially C. Rotang and C. Draco, small palms, 
growing in Siam, the Molucca Islands, and other parts of the East Indies. On the sur- 
face of the fruit, when ripe, is an exudation, which is separated by rubbing, or shaking 
in a bag, or by exposure to the vapor of boiling water, or finally by decoction. The 
finest resin is procured by the two former methods. It comes in two forms: sometimes 
in small oval masses, of a size varying from that of a hazelnut to that of a walnut, cov- 
ered with the leaves of the plant, and connected in a row like beads in a necklace; 
sometimes in cylindrical sticks, eighteen inches long and from a quarter to half an inch 
in diameter, thickly covered with palm leaves, and bound round with slender strips of 
cane. In both these forms, it is of a dark reddish-brown color, opaque, and readily 
pulverizable, affording a fine scarlet powder. It sometimes comes also in the form of a 
reddish powder, and in small irregular fragments or tears. An inferior kind, said to be 
obtained by boiling the fruit in water, is in flat circular cakes, two or three inches in 
diameter and half an inch thick. This also yields a fine red powder. A fourth variety, 
much inferior even to the last mentioned, is in large disks, from six to twelve inches in 
diameter, by an inch in thickness, mixed with various impurities, as pieces of the shell, 
stem, etc., and supposed to be derived from the fruit by decoction with expression. A 
substance known by the name of dragon’s blood is derived by exudation from the trunk 
of Dracena Draco, a large tree inhabiting the Canary Islands and the East Indies, and 
another from Pterocarpus Draco, a tree of the West Indies and South America, by in- 
cision into the bark. These last, however, are little known incommerce. Drop Dragon’s 
Blood is the product of the Dracena schizantha of Socotra. It is occasionally seen in 
the London market. It is in small tears and fragments, seldom exceeding an inch in 
length, has a clean glassy fracture, and in thin pieces is transparent and of a splendid 
ruby color. It may be distinguished from true dragon’s blood by the absence of shell- 
like scales, and by not evolving the irritating fumes of benzoic acid when heated. 

Dragon’s blood is inodorous and tasteless, insoluble in water, but soluble in alcohol, 
ether, and the volatile and fixed oils, with which it forms red solutions. According to 
Herberger, it consists of 90-7 parts of a red resin, which he calls draconin, 2:0 of fixed 
oil, 3-0 of benzoic acid, 1:6 of oxalate of calcium, and 3°7 of phosphate of calcium. By 
distilling the resin, tolwol, C,H;,CH,, and styrol, C,H, have beenobtained. Cinnamic acid 
has also been noted. By distillation with caustic potash, it yields phloroglucin, proto- 
catechuic acid, para-oxybenzoic and oxalic acids. (Pharmacographia, p. 674.) It was 
formerly employed in medicine as an astringent, but is nearly or quite inert, and is now 
never given internally. It is sometimes used to impart color to plasters, but is valued 
chiefly as an ingredient of paints and varnishes. 


DROSERA. Sundews. Attention has been recently called to D. rotundifolia and 
longifolia as remedies in phthisis, but they are probably of no value. (See Proc. A. P. A. 
xxvii, 225.) 
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DUBOISIA MYOPOROIDES. R&. Br. The genus Duboisia belongs to the Salpiglos- 
sidew, a suborder of the Scrophulariacex, which differs so widely from its associate sub- 
orders that by some botanists it is believed to be more closely related with the Solanezx 
than with the order in which it is usually placed. It is positively known to contain but 
a single species, and is especially distinguished by its anthers being one-celled, and its 
fruit an indehiscent berry, with a few curved seeds and a crustaceous tubercular rugose 
testa. There are two other Australian plants which probably belong to the genus, and 
have received the names of Duboisia Hopwoodii and Duboisia Leichardtii, Mueller; but as 
fruiting specimens of them have never been obtained by botanists, it is still uncertain 
whether they belong to the genus Duboisia or the allied genus Anthocercis, which has a 
capsular fruit. The fact that D. Hopwoodii, or Pituri, appears to share the medical prop- 
erties of Duboisia myoporoides, and probably contains the same alkaloid (see Lancet, i. 
1879; Journ. Physvol., ii. 182), lends credence to the belief in the generic identity of the 
two plants. 

D. myoporoides is a tall, glabrous shrub or small tree, with alternate obovate-oblong 
or oblong-lanceolate entire leaves, which are two to four inches long, about an inch 
wide, and contracted into the petiole. The small flowers are of a white or pale lilac 
color, arranged in terminal panicles. The berry is nearly globular. The tree is a 
native of Australia, and has been found in New South Wales, New Caledonia, and 
Queensland The medical properties of the leaves of this plant were made known by 
Baron von Mueller, who received them from Dr. J. Bancroft, with the statement that 
they would be found to act like stramonium leaves. 

The alkaloid duboisine was discovered in the leaves by A. W. Gerrard (P. J. Tr., viii. 
787), who obtained it by treating the aqueous extract with alcohol, filtering, evapora- 
ting, dissolving the residuum in a small portion of water, treating with ammonia, agi- 
tating with chloroform, decanting and distilling the chloroform, dissolving the residue 
in dilute sulphuric acid, precipitating with ammonia, and abstracting with ether. For 
an account of the chemical and medicinal properties of this alkaloid, see Belladonna, in 
Part I. 


EMERY. A very hard mineral, the powder of which is capable of wearing down all 
other substances except the diamond. As existing in commerce, it is said to be derived 
chiefly from the island of Naxos, in the Grecian Archipelago; but, according to Lan- 
derer, it has been found also in Asia Minor and the Morea. Within recent years a lo- 
cality for emery has been discovered at Chester, Hampden County, Mass., where a vein 
of this valuable mineral exists, of an average width of four feet, and several miles in 
length. For details in reference to this subject, the reader is referred to a paper by Prof. 
J. Lawrence Smith, in the American Journal of Sciences and Arts (1866, 2d ser., 
xlii. 83). Emery is pulverized by grinding it in a steel mill, and the powder is kept in 
the shops of different degrees of fineness. Itis used for polishing metals and hard stones. 
The method, adopted in Smyrna, of ascertaining its purity, is to rub a plate of glass of 
known weight with a certain quantity of the suspected mineral until it ceases to have 
any effect. The loss of weight in the glass is the measure of the value of the emery. 
(See A. J. P., 1862, p. 187.) 


EOSIN. (C,,H,Br,0;.) This is one of the recently discovered brilliant dye-colors 
obtained from the action of phthalic acid upon phenols. When phthalic acid acts upon 
resorcin, C,H,(OH),, in the presence of a dehydrating agent like sulphuric acid or stannic 
chloride, at a temperature of 120° C., there is formed a compound Resorcin-phthalein, 
C,,H,,0;, better known as Fluorescein. By the action of bromine upon this, is formed 
tetra-brom-fluorescein or Eosin, O,,H,Br,0;. Soluble eosin is the potassium salt of this 
compound, O,,H,Br,0,K,. It forms a bronze-colored crystalline powder having a strong 
green reflection. Its solution in water is a red liquid having a fine green fluorescence. 
On the addition of hydrochloric acid the fluorescence is destroyed, the liquid becoming 
yellow. Losin is largely used at present as a dye, and for making a brilliant red ink, 
by dissolving 5 grains in a fluidounce of water in which 10 grains of gum arabic have 
been dissolved. 


EPIGAHA REPENS. Trailing Arbutus. Ground Laurel. May-flower. Thisisasmall 
trailing plant, with woody stems from six to eighteen inches long, entire, cordate-ovate 
leaves, and small, very fragrant flowers, which appear early in the spring. It is found in 
the woods, and affects the sides of hills with a northern exposure. Dr. Darlington states 
that the plant has been supposed to be injurious to cattle, when eaten by them. (Ilora 
Cestrica, p. 259.) Mr. Jefferson Oxley has found in this plant arbutin, C,,H,,0,, urson, 
Co9H5,0,, ericolin, Os,H,,0., (the same constituents as are in uva ursi), tannic and formic 
acids, and a principle allied to gallic acid. (A. J. P., xliv. 253.) The late Dr. Eli Ives, 
of New Haven, Connecticut; furnished the following.account of its virtues and uses, 
founded on his own observation. ‘'The Hpigea repens has been freely used for many 
years in diseases of the urinary organs, and of the pelvic viscera generally, particu- 
larly of irritated action, in those cases in which the uva ursi and buchu are indicated. 
The leaves and stems are prepared in the same manner and administered in the same 


1638 | Epilobium Angustifolium.—LEvrigeron. PART IT. 


dose as uva ursi. The Epigsa has given relief in some cases where uva ursi and buchu 
have failed. May 4th, 1849.” 


EPILOBIUM ANGUSTIFOLIUM. Willow-herd. There are several indigenous 
species of Epilobium, which have the common name of willow-herb from the resemblance 
of their leaves to the willow, and probably have nearly identical properties. They are 
all perennial and indigenous. The E. angustifolium is the largest of them. Its leaves 
and roots are said to be demulcent, tonic, and astringent, and yield their virtues to water 
and alcohol. They are used by the ‘eclectics,’’ generally and locally, in decoction, in- 
fusion, or cataplasm, in cases which call for the use of astringent remedies. ‘ 


EQUISETUM HYEMALE. Horsetail. Scouring Rush. An indigenous cryptogamous 
plant, with slender annual stems from a foot and a half to three feet high, growing 
abundantly in the Northern States, and preferring wet places, as the banks of streams, 
etc. The plant derives its name of scouring rush from its use in scouring, for which it 
is fitted by the silicious character of the stems. It has the reputation of being diuretic, 
and is used sometimes in dropsical diseases and those of the urinary passages. The whole 
plant is employed, usually in the form of infusion. 


ERECHTHITES HIERACIFOLIA. Fireweed. An annual indigenous plant, grow- 
ing in moist woods and recent clearings, and having a rank somewhat aromatic odor. 
Its taste is bitterish, slightly acrid, and disagreeable. It yields these and what medical 
virtues it may possess to water. It has been especially recommended in dysentery. 
This plant is apt to infest the peppermint fields of Michigan; and its oil is said some- 
times to deteriorate the oil of peppermint from that region. It has been shown, however, 
that another plant, Erigeron Canadense, is a far more injurious weed. 


ERIGERON. Fleabane. Under this name the U.S. Pharmacopeia of 1870 recog- 
nized the herbal portions of EH. heterophyllum and HE. Philadelphicum. 

E. heterophyllum, Willd., is the E. strigosum of Bigelow (not of Muhlenberg), and 
is now properly known as EL. annuwm. Pers. It is a biennial herbaceous plant, belong- 
ing both to North America and Europe. It has a branching root, with several erect, 
roundish, striated, pubescent stems, much divided near the top, and two or three feet 
high. Thelower leaves are ovate, acute, deeply toothed, with long winged footstalks ; 
the upper are lanceolate, acute, deeply serrate in the middle, and sessile ; the floral leaves 
are lanceolate and entire; all, except the radical, are ciliate at the base. The flowers 
are in terminalcorymbs. The florets of the disk are yellow ; those of the ray numerous, 
very slender, and of a white, pale blue, or pale purple color. The flowering period is. 
from June to October. 

LE. strigosum, Muhl., grows with HL. annuum, and is frequently collected with it. It is 
distinguished by its leaves being nearly entire, and by both stems and leaves being almost 
smooth or furnished only with minute appressed hairs. 

Erigeron Philadelphicum. L. Philadelphia fleabane is perennial and herbaceous, with 
a branching yellowish root, and from one to five erect stems, which rise two or three 
feet in height, and are much branched at top. The whole plant is pubescent. The lower 
leaves are ovate-lanceolate, nearly obtuse, ciliate on the margin, entire or marked with 
a. few serratures, and supported on very long footstalks ; the upper are narrow, oblong, 
somewhat wedge-shaped, obtuse, entire, sessile, and slightly embrace the stem; the 
floral leaves are smalland lanceolate. The flowers are numerous, radiate, and disposed in . 
a panicled corymb, with long peduncles bearing from one to three flowers. They resemble 
those of the preceding species in color, and make their appearance about the same period. 

The three species are abundant in the middle portions of the United States, grow in 
open fields, and are probably of identical medical value. They are popularly known as 
scabious. 'The whole herb is used, and should be collected while the plants are in flower. 
It has a feebly aromatic odor and bitterish taste, and imparts its properties to boiling 
water. Mr. F. L. John, of Philadelphia, obtained from EH. Philadelphicum a volatile 
oil by distillation, but in exceedingly small proportion; 45 pounds of the herb having 
yielded only half a drachm of the oil. As deseribed by Prof. Procter, this is of a 
greenish-yellow color, a powerful, penetrating, aromatic odor, and a bitterish, pungent, 
disagreeable taste. It is more viscid than the oil of H. Canadense, has a higher sp. gr. 
(0-946), and contains more oxygen. (A. J. P., xxvii. 105.) Fleabane is diuretic, with- 
out being offensive to the stomach. It has been a favorite remedy, with some highly 
respectable practitioners of Philadelphia, in gravel and other nephritic diseases, and has 
been used advantageously in dropsy. It is most conveniently given in infusion or de- 
coction, of which a pint, containing the virtues of an ounce of the herb, may be taken 
in twenty-four hours. 

The U.S. Pharmacopeia also formerly recognized Hrigeron Canadense. L. Canada 
fleabane is an indigenous annual plant, with a stem from two to six feet high, covered with 
stiff hairs, and divided into many branches. The leaves are linear-lanceolate, and edged 
with hairs; those at the rootare dentate. The flowers are very small, numerous, white, 
and arranged.in terminal panicles. They differ from those of the other species of Erige- 
ron in having an oblong calyx, the rays very minute and more numerous than the 
florets of the disk, and the seed-down simple. Hence by some botanists the plant 1s 
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placed in a sub-genus with the title Cenotus. Another variety of HE. Canadense, which 
fr. Nuttall makes a distinct species, with the title EZ. pusilum, is not more than from 
four to six inches high, and has an erect smooth stem, less branched than the preceding, 
with all its leaves entire, and scabrous on the margin. The panicle is simple, and the 
peduncles filiform, nearly naked, divaricate, each bearing two or three flowers. 

Canada fleabane is very common throughout the northern and middle sections of the 
United States, and has become naturalized in many parts of Europe. It abounds in 
neglected fields, and is reported to be a very troublesome weed on the peppermint plan- 
tations of the West. It blooms in July and August. The plant, all parts of which are 
medicinal, should be collected while in flower. The leaves and flowers are said to pos- 
sess its peculiar virtues in greatest perfection. 

This species of Erigeron has an agreeable odor, and a bitterish, acrid, somewhat as- 
tringent taste. Among its constituents, according to Dr. De Puy, are bitter extractive, 
tannin, gallic acid, and volatile oil. Both alcohol and water extract its virtues. Its 
facrimony is diminished by decoction, in consequence, probably, of the escape of the oil, 
upon which its virtues in part depend. (See Olewm Erigerontis Canadensis. ) 

Medical Properties and Uses. From the observations of Dr. De Puy, Canada fleabane 
appears to be diuretic, tonic, and astringent ; and has proved useful in dropsical com- 

laints and diarrhea. It may be given in substance, infusion, tincture, or extract. 

he dose of the powder is from thirty grains toadrachm ; of an infusion, prepared with 
an ounce of the plant and a pint of boiling water, from two to four fluidounces; of the 
aqueous extract, from five to ten grains ; each repeated every two or three hours. The 
oil is certainly of value in uterine, pulmonary, and other internal hemorrhages, in doses 
of from five to ten drops every two or three hours. 


ERIODICTYON GLUTINOSUM. Benth. (£.Californicum of various pharmaceu- 
tical papers.) Under the name of Yerba Santa or Mountain Balm the E£. glutinosum, and 

robably also to some extent EH. tomentosum, have long been used in pectoral complaints 
by Californians. The Eriodictyons arelow shrubs belonging to the Hydrophyllaceex, with 
coriaceous alternate pinnately-veined leaves, flowers arranged in a terminal thyrsus, and 
a two-celled ovary. EH. glutinosuwm grows upon dry hills abundantly in California. It is 
glabrous, resinous to the feeling, with lanceolate leaves three to six inches long, irregu- 
larly more or less serrate, sometimes entire, whitened beneath, between the reticulations, 
by a minute and close tomentum, above glabrous. The corolla is half an inch long, 
tubular funnel-form ; the calyx about one-sixth of an inch long, slightly and sparsely 
hirsute. (Gray, Flora of North America, vol. ii. p. 175.) The whole herb is used. H. 8. 
Wellcome (Pharmacist, 1876, p. 73) found it to contain two aromatic resins, whilst an 
aqueous infusion of leaves, which had been exhausted by alcohol, vielded an intensely 
bitter extract. According to the analysis of Chas. Mohr (A. J. P., 1879, 549), it con- 
tains tannic acid and 8 per cent. of an acrid, bitter resin, upon which its activity is be- 
lieved to depend, also a minute quantity of volatile oil. Dr. Kier (Jbid., 258) states that 
its syrup or elixir has a very remarkable power of disguising quinine, but that it is 
therapeutically inert. There is, however, considerable testimony to the value of the 
remedy as a stimulating expectorant in asthma, chronic bronchitis, and allied complaints. 
It is best exhibited in the form of tincture, or of a fluid extract prepared with alcohol. 
Mr. Holmes uses a tincture made with 75 per cent. alcohol in the proportion of four 
ounces ina pint. The dose would be two drachms; the fluid extract may be adminis- 
tered in doses of half a drachm. 


ERODIUM CICUTARIUM. Storksbill. An annual hairy plant, with spreadingstems, 

innate leaves, and several-flowered peduncles, belonging to the Balsaminacex. It is 
highly recommended by Dr. W. Abbotts Smith in the treatment of dropsy. He uses 
the decoction, made by boiling two ounces of the dried bark with three pints of water 
down to two. (See Am. Journ. of Med. Sci., 1865, p. 240.) 


ERYNGIUM AQUATICUM. Button Snakeroot. The button snakeroot or water 
eryngo is an indigenous umbelliferous plant, with a perennial tuberous root, and a stem 
two or three feet high, sometimes, according to Pursh, six feet, generally branching by 
forks, but trichotomous above. The leaves are very long, linear-lanceolate on the upper 
part of the stem, sword-shaped below, with bristly spines at distant intervals upon their 
margin. The floral leaves are lanceolate and dentate. The flowers are white or pale, 
and in globose heads, with the leaflets of the involucrum shorter than the head, and, like 
the scales of the receptacle, entire. This plant is found in low wet places, as far south 
as Virginia and North Carolina. Its period of flowering is August. The root, which is 
the medicinal portion, has a bitter, pungent aromatic taste, provoking, when chewed, 
a flow of saliva. It is diaphoretic, expectorant, in large doses occasionally emetic, and 
has been used by some physicians in decoction as a substitute for seneka. (Bigelow.) 
Weare toldin Barton’s Collections that it is nearly allied to the contrayerva of the shops. 

ERYTHRONIUM AMERICANUM. (Muhl. Catalogue, 84; Bigelow, Am. Med. 
Bot., iii. 151.)—E. lanceolatum. (Pursh, p. 820.) This is an indigenous, perennial, 
liliaceous plant, sometimes called, after the European species, dog’s tooth violet. The 
bulb (cormus), which is brown externally, white and solid within, sends up a single 
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naked slender flower-stem, and two smooth, lanceolate, nearly equal leaves, sheathing at 
their base, with an obtuse, callous point, and of a brownish-green color diversified by 
numerous irregular spots. The flower is solitary, nodding, yellow, with oblong-lanceo- 
late petals obtuse at the point, a club-shaped undivided style, and a three-lobed stigma. 
The Erythronium grows in woods and other shady places throughout the Northern and 
Middle States. It flowers in the latter part of April or early in May. All parts of it 
are active. In the dose of twenty or thirty grains, the recent bulb operates as an emetic. 
The leaves are said to be more powerful. The activity of the plant is diminished by 
drying. . 

ETHYLIDENE CHLORIDE. (C,H,Cl,.) This substance, which has recently been 
brought forward in Germany as a new anesthetic, has been already noticed under the 
general heading ‘‘ CHLORINATED ANASTHETIC COMPOUNDS.”’ (See page 1606.) 


EUCALYPTUS MANNA. This substance exudes during the summer months from 
punctures made in the bark and leaves of the Australian trees Eucalyptus mannifera 
and H. viminalis. It occurs in small rounded opaque masses, and is said to resemble 
ordinary manna in its medical properties. 


EULACHON OIL. The fish known by the Indians of the North Pacific under the 
name of Eulachon or Oulachon, and by the English as Hoolakins or Candle fish, the 
Thaleichthys Pacificus of scientists, yields a great abundance of an oil which has been 
proposed as a substitute for cod-liver oil. According to the editor of NW. R. (1881, 356), 
this oil first begins to congeal and become opaque at —7° C. (19-4° F.), although authorities 
state that at ordinary temperatures it grows solid and lard-like. ; 


EUPHORBIA. The genus Euphorbia contains numerous species, having the com- 
mon property of yielding amilky juice. They are herbaceous or shrubby, with or with- 
out leaves ; and the leafless species, which are chiefly confined to the African deserts, 
have fleshy, naked, or spiny stems, like those of the Cactus. They nearly all afford 
products which act powerfully as emetics and cathartics, and in overdoses occasion dan- 
gerous if not fatal prostration, with symptoms of inflamed gastro-intestinal mucous 
membrane. Their milky juice, which concretes on exposure, usually possesses these 
properties in a high degree, and, in addition, that of powerfully irritating the skin when 
applied to it. Two species were formerly acknowledged in our national Pharmacopeia, 
E. corollata and E. Ipecacuanha, which are both indigenous. . hypericifolia, which is 
also indigenous, has been highly commended by Dr. W. Zollickoffer as a remedy in dys- 
entery after due depletion, and in diarrhcea, menorrhagia, and leucorrhea. He infuses 
half an ounce of the dried leaves ina pint of boiling water, and gives half a fluidounce 
every hour in dysentery till the symptoms begin to yield, the same quantity after every 
evacuation in diarrhea, and two fluidounces morning, noon, and night, in menorrhagia 
and fluor albus. The herb is at first sweetish, afterwards harsh and astringent to the 
taste, and appears to contain tannin. Its effects upon the system are those of an astrin- 
gent and feeble narcotic. It differs, therefore, considerably, both in sensible and me- 
dicinal properties, from most of the other species. (Am. Journ. of Med. Sci., xi. 22.) In 
a subsequent communication, it is stated that H. maculata possesses similar properties. 
(Ibid., N.S., ili. 125.) Dr. B. J. D. Irwin, of the U.S. Army, having heard much, 
while in New Mexico and Arizona, of the efficacy, among the native Mexicans, of a 
certain plant called by them gollindrinera, as an antidote to the poison of serpents, was 
induced to make trials of it, which convinced him that its reputation was merited. 
A specimen of the plant having been sent to Prof. Torrey was pronounced by him 
to be Huphorbia prostrata, which is abundant in the southwestern parts of the United 
States and in Mexico. Dr. Irwin thinks that the virtues reside in the milky juice of the 
plant, but the liquid obtained by bruising the herb is commonly used. Like other Eu- 
phorbiz, it is emetic and cathartic in large quantities, but he heard of no injurious 
effects from its use. (Jbid., 1861, p. 89.) In Chili, the juice of the Huphorbia Chi- 
lensis is said to be used as a drastic purgative. (A. J. P., 1866, p. 102; from the Revista 
Farmaceutica, of Buenos Ayres. ) 

Euphorbia corollata, Willd. Sp. Plant. ii. 916; Bigelow, Am. Med. Bot. iii. 119. The 
blooming or large-flowering spurge, frequently called milk-weed, is an erect plant, with 
a large, perennial, branching, yellowish root, which sends up several stems from two to 
five feet in height, round and generally simple. The leaves, which stand irregularly 
upon the stem, and without footstalks, are oblong-obovate, wedge-form or linear, flat or 
revolute at the margin, smooth in some plants, and hairy in others. The flowers are 
disposed upon a large terminal umbel, with a five-leaved involucrum, and five trifid 
and dichotomous rays, at each fork of which are two oblong bractes. The calyx is large, 
rotate, white, with five obtuse segments closely resembling a corolla, from which the 
species has been named. At the base of these divisions are five interior smaller seg- 
ments, which are described as nectaries by many systematic writers, while the larger are 
considered as belonging to a real corolla. The stamens are twelve, evolving gradually, 
with double anthers. Many flowers have only stamens. The pistil, when existing, is 
stipitate, nodding, rounded, with three bifid styles. The fruit is a smooth, three-celled, 
three-seeded capsule. 
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The plant grows in various parts of the United States, from Canada to Florida, and 
abounds in Western Pennsylvania, Maryland, and Virginia. It prefers a dry, barren, 
and sandy soil, seldom growing in woods or on the borders of streams. Its flowers ap- 
pear in July and August. The root is the only part used; when full grown, it is some- 
times an inch in thickness, and two feet in length. It is without unpleasant taste, pro- 
ducing only a sense of heat a short time after it has been taken. The medical virtues 
are said to reside in the cortical portion, which is thick, and constitutes two-thirds of 
the whole root. They aretaken up by water and alcohol, and remain in the extract 
formed by the evaporation of the decoction or tincture. 

In a full dose, the root of EH. corollata operates actively and with sufficient certainty 
as an emetic, producing ordinarily several discharges from the stomach, and sometimes 
acting with considerable energy upon the bowels. In quantities insufficient to vomit, 
it excites nausea, almost always followed by brisk purging. In still smaller doses it is 
diaphoretic and expectorant. It cannot, however, like ipecacuanha, be given largely 
in cases of insensibility of the stomach, without the danger of producing hypercatharsis 
with inflammation of the mucous coat of the stomach and bowels. It is greatly inferior 
to this emetic in mildness, while it is no less inferior to tartar emetic in certainty. 
It is objectionable as a purge, in consequence of the nausea which it occasions when 
given in cathartic doses. Dr. Zollickoffer was the first to introduce it to the particular 
notice of the medical profession. It is little prescribed, and seldom kept in the shops. 
The dose of the dried root as an emetic is from ten to twenty grains, as a cathartic from 
three to ten grains. The recent root, bruised and applied to the skin, produces vesication. 

Euphorbia Ipecacuanha. Willd. Sp. Plant. ii. 900; Barton, Med. Bot. i. 211; Bige- 
low, Am. Med. Bot. iii. 108. Ipecacuanha spurge, or American ipecacuanha, is a singu- 
lar plant, varying so much in the shape and color of its leaves, and in its whole aspect, 
that mere individual peculiarities might without care be attributed to a specific differ- 
ence. The root is perennial, yellowish, irregular, and very large, penetrating some- 
times to the depth of six or seven feet in the sand, and in its thickest part, when full 
grown, from three-quarters of an inch to an inch anda half in diameter. The stems 
are numerous, herbaceous, erect or procumbent, smooth, dichotomous, jointed at the 
forks, white under the ground, red, pale green, or yellow above, sometimes almost buried 
in the sand, usually forming thick low bunches upon its surface. The leaves are oppo- 
site, sessile, entire, smooth, generally oval, but sometimes round, obovate, or even lan- 
ceolate or linear. They are small early in the spring, and increase in size with the age 
of the plant. Their color varies from green to crimson. The flowers are solitary, on 
long axillary peduncles. The calyx is spreading, with five exterior obtuse segments, 
and the same number of inner, smaller segments. The fertile flowers have a roundish 
drooping pedicelled germ, crowned with six revolute stigmas. The capsule is three- 
celled, and contains three seeds. 

Ei. Ipecacuanha is indigenous, growing in pine-barrens and other sandy places in the 
Middle and Southern States, especially along the sea-board, and abundantly in New 
Jersey, on the banks of the Delaware. It blooms from May to August. The root, 
which was the officinal portion, is, according to Dr. Barton, equally efficacious at what- 
ever period collected. 

The dry root is light and brittle, of a grayish color externally, white within, inodor- 
ous, and of a sweetish not unpleasant taste. Its active principle has not been isolated. 
Dr. Bigelow inferred from his experiments that it contained caoutchoue, resin, gum, and 
probably starch. Mr. C. Petzelt has found, as the result of an examination, wax, 
fixed oil, resin, starch, glucose, and various salts, among which was sulphate of calcium. 
The resinous matter, as obtained by him, was a dark mass, of a taste slight at first but 
after a time nauseous and pungent, readily dissolved by alcohol, but insoluble in ether 
and benzin, and, when swallowed, producing in half-grain doses watery stools, and in 
one and a half or two grain doses, nausea and vomiting. It gave no evidence of the pres- 
ence of an alkaloid. Though complex in composition, and therefore not the pure active 
principle of the root, it no doubt contains it. (A. J. P., 1878, p. 255.) 

Medical Properties and Uses. Ipecacuanha spurge is an active, tolerably certain 
emetic, rather milder than LE. corollata, but, like it, disposed to affect the bowels, and 
liable, if given in overdoses, to produce excessive nausea and vomiting, general prostra- 
tion, and alarming hypercatharsis. It is, therefore, unfit to supersede ipecacuanha. In 
small doses it is diaphoretic. The specific name of the plant indicates that the emetic 

roperty of the root has been long known. The late Professor Barton alluded to it in 
his ‘¢ Collection ;’”’ but it did not come into general notice till after the publication of Dr. 
W. P.C. Barton’s Medical Botany. The late Dr. Hewson, of Philadelphia, stated that 
this emetic was the subject of an inaugural essay by Dr. Royal, and that experiments, 
conducted with it among the convicts in the old Walnut Street prison, proved it to 
be advantageously available for all the purposes of an emetic; while, in consequence 
of its want of nauseous taste, it seemed to answer even better than ipecacuanha as an 
expectorant and diaphoretic. The dose of the powdered root is from ten to fifteen grains, 


EUPHORBIUM. The concrete resinous juice of one or more species of Euphorbia; 
but its precise source is uncertain. It has been ascribed to EH. officinarum, growing in 
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the north of Africa and at the Cape of Good Hope, E. Canariensis, a native of the 
Canary Islands and Western Africa, and EH. antiquorum, inhabiting Egypt, Arabia, and 
the East Indies, and supposed to be the plant from which the ancients derived this res- 
inous product. These species of Euphorbia bear some resemblance in form to the Cactus, 
having leafless, jointed, angular stems, divided into branches of a similar structure, and 
furnished with double prickles at the angles. When wounded they yield an acrid milky 
juice, which concretes on the surface, and, being removed, constitutes the euphorbium 
of commerce. The oil of EH. lathyris is stated to act upon the human system in much 
the same manner as croton oil. (Proc. A. P. A., xxvi. 805.) 

Euphorbium occurs in the shape of tears, or in oblong or roundish masses, about the 
size of a pea or larger, often forked, and perforated with one or two small conical holes, 
produced by the prickles of the plant, around which the juice has concreted, and which 
sometimes remains inthe holes. The masses are occasionally large and mixed with impuri- 
ties. The surfate is dull and smooth, bearing some resemblance to that of tragacanth ; 
the consistence somewhat friable; the color light yellowish or reddish; the odor scarcely 
perceptible; the taste at first slight, but afterwards excessively acrid and burning. The 
color of the powder is yellowish. The sp. gr. of euphorbium is 1:124. Triturated with 
water, it renders the liquid milky, and is partially dissolved. Alcohol dissolves a larger 
portion, forming a yellowish tincture, which becomes milky on the addition of water. 
Its constituents, according to Pelletier, are resin, wax, malate of calcium, malate of 
potassium, lignin, bassorin, volatile oil, and water. Brandes found caoutchouec. It con- 
tains no soluble gum. The proportions of the ingredients are variously stated by differ- 
ent chemists, and probably vary in different specimens. The most abundant is resin, 
and the remainder consists chiefly of wax and malate of calcium. The resin is exces- 
sively acrid, is soluble in alcohol, and, when exposed to heat, melts, takes fire, and burns 
with a brilliant flame, diffusing an agreeable odor, and has, according to Flickiger, the 
formula ©,)H,,0,. Fluckiger also found a substance analogous to lactucon, which 
he names euphorbon. It is neutral, fusible above 106° C. (228° F.), readily dissolved 
by boiling alcohol, and soluble in ether, benzin, amylic alcohol, chloroform, aceton, and 
glacial acetic acid. From its solution in ether and benzin, it separates, on spontaneous 
evaporation, in feathery needles. Its solution in sulphurie acid, spread on a plate, is 
colored violet by nitric acid. Its composition is C,,H,,O. While the acrid resin consti- 
tutes 88 per cent. of euphorbium, euphorbon constitutes 22 per cent. (A.J. P., 1868, 
v. 393; from Schweizerische Wochenschrift. ) | 

Medical Properties and Uses. Euphorbium taken internally is emetic and cathartic, 
often acting with great violence, and in large doses producing severe gastric pain, ex- 
cessive heat in the throat, and symptoms of great prostration. In consequence of the 
severity of its action, its internal use has been entirely abandoned. Applied to the mu- 
cous membrane of the nostrils, it excites violent irritation, attended with incessant 
sneezing and sometimes bloody discharges. They who powder it are under the necessity 
of guarding their eyes, nostrils, and mouth against the fine dust which rises. Largely 
diluted with wheat flour or starch, it may be used as an errhine in amaurosis, deafness, 
and other obstinate affections of the head. Externally applied, it inflames the skin, often 
producing vesication ; and on the continent of Europe it is sometimes used as an ingre- 
dient of epispastic preparations. It is employed in veterinary practice, with a view to 
its vesicating power. 


EUPHRASIA OFFICINALIS. Eyebright. A small annual plant, common to Eu- 
rope and the United States, without odor, and of a bitterish, astringent taste. It was 
formerly used in various complaints, and among the rest in disorders of the eyes. The 
probability is that it is nearly inert. 


EXTRACTUM CARNIS. Extract of Flesh. Extract of Meat. The nature of this 
preparation is truly expressed by its name. Its object is to obtain the nutritive mat- 
ters of the flesh of animals in a concentrated state, in which they may be long kept 
without change. Two great advantages are thus gained, cheapness of carriage, and the 
facility of transfer from places, however remote, where meat is plentiful, to others where 
it is most needed. Thus, the cattle so abundant on the plains of South America, Aus- 
tralia, and Russia may be made to contribute to the support of the people of Europe 
and North America; and this object has already been in some degree accomplished ; as 
factories are in operation in these regions by which, in the condition of extract of flesh, 
beef is very largely prepared; and South American extract of beef is well known all 
over the world. Though to Liebig belongs the credit of setting this movement on foot, 
and his process is probably most extensively used, others have employed processes of 
their own, and some are perhaps equal if not superior to his. 

Liebig’s extract of beef, besides what is made by various independent operators, who, 
employing his process, take advantage of the popularity of his name in spreading their 
products abroad, is now largely prepared by a company which, under his sunervision, 
has established itself in South America. According to M. Poggiale, the process there 
in use consists in preparing a broth with equal parts of the meat cut fine and of cold 
water, straining this through a linen cloth, evaporating it in a boiler over a naked fire 
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fill reduced to one-sixth of its volume, and then at a lower temperature, by means of a 
vacuum apparatus, bringing it to the consistence of an extract. The extract thus made 
is introduced into varnished stoneware jars, which are carefully closed to exclude the 
air. It is said that 100 parts of meat yield 2°5 of extract. The preparation keeps well, 
contains neither fat nor gelatin, and is rich in the nitrogenous principles. It is of a 
reddish-brown color, a slightly acrid taste, and an odor that is not agreeable; so that 
when dissolved in hot water to make soup, it is necessary, in order to make a savory 
dish, to add leguminous fruits to the extract. To avoid this flavor it would be necessary 
to effect the evaporation out of contact with the air, and if possible altogether in a vacuum. 

The following more particular account of the South American establishment is given 
by Mr. Hutchinson. in his ‘‘ Parana and South American Recollections.’’ The works are 
situated at Fray Bentos, and would appear, from astatement in the Buenos Ayres Standard 
(Sept. 3, 1868), to be of very great extent, covering 20,000 square feet, and “ working 
off’? 400 oxen daily. There are four processes in the manufacture: 1. chopping the 
flesh into mincemeat ; 2. the digestive process, in which the chopped meat is exposed to 
steam in vast iron digesters, each holding 12,000 lbs.; 8. the separation, by straining 
through wire gauze and clarification, of the fat, albumen, and fibrin; and, 4. evapora- 
tion, which is wonderfully accelerated by the rotary motion of thin, circular, steel 
plates, by means of which more than two millions of square feet of a thin layer of the 
liquid are exposed to the air in one minute. Liebig directs that, in the preparation 
of beef-tea, 1 part of the extract should be employed to 100 of water; but the nutritive 
matter in the extract is said to vary greatly; and Dr. Letheby, in specimens examined 
by him, found 45 per cent. of water; so that the proportion fixed by Liebig must be 
greatly increased in reference to inferior specimens. The varying quality of the extract 
is ascribed, in part at least, to the character of the meat; that from grown animals differ- 
ing from that of young, and of the male from the female; while, altogether, the mode of 
living of the roving cattle of the plains would be likely to lead to inferior results. 
(Med. Times and Gaz., 1869, p. 92.) In a letter from Baron Liebig to the P. J. Tr. 
for Nov. 1866, it is stated that the meat of oxen always yields an extract darker and 
more strongly flavored, resembling somewhat the flavor of fresh venison, pleasant when 
diluted; that of cow’s meat lighter-colored, and of a mild flavor; while that of young 
animals, under four years, is unfit for the preparation of extract, which from such a source 
is pappy, of a feeble taste like veal, and without flavor. (A. J. P., 1867, p. 145.) 

In preparing his extract, M. Bellat exhausts the meat, deprived of fatty matter and 
tendinous and membranous tissues, and very finely divided, with cold water by the process 
of percolation, and, setting aside the infusion thus obtained, puts the residuary matter 
into vats heated by vapor and hermetically closed by strong covers; adds an equal weight 
of water, and a small quantity of bones; digests for six hours at about 98°3° C. (200° F.), 
_ agitating occasionally; then submits the material to the action of an hydraulic press, adds 
a suitable proportion of water and legumes, and boils the whole. The liquids prepared 
with heat and without it are now mixed, heated in boilers so as to coagulate any blood 
present, and, having been rapidly filtered, are evaporated in a vacuum apparatus to the 
consistence of very thick honey. Thus made, the extract is finally introduced into tin 
cans, and closed after the manner of Appert. This extract is of a yellowish-brown color, 
rather soft, very soluble in water, and possessed of the smell and taste of fresh soup. By 
adding 25 grammes of it to a litre of boiling water, with sufficient salt, M. Poggiale ob- 
tained a soup having all the characters of that recently made from fresh meat. (Journ. 
de Pharm., 1868, p. 172.) 

M. Martin de Lignac prepares the extract by boiling 100 kilogrammes of beef (flesh 
and bones), 20 of fresh pulse, 5 of knuckles of veal, and 100 grammes of common salt, 
all well divided, in one and a half times their weight of water, and, when the soup is 
prepared, allowing it to rest, decanting, filtering, and lastly evaporating, by means of a 
water-bath, at about 71:1° C. (160° F.), down to 10° of Baumé. The extract 1s then put 
into metallic boxes, and preserved by the method of Appert. It is in the form of a 
translucent jelly, of sufficient firmness, which it owes to the gelatin of the bones. It 
has a very agreeable smell and taste, and, dissolved in boiling water, yields an excellent 
soup. This is said to be much used in Paris. (Journ. de Pharm., 1868, p. 178.) 

M. F. J. Tourtelot gives the following formula of an extract prepared by him, which 
has been employed in the U.S. Army, and in private practice in this country. His 
process is based on the propriety of preserving the albumen in the extract, which is un- 
doubtedly beneficial so far as its nutrient qualities are concerned. The fresh beef, de- 
prived of bone, fat, and sinew, and finely chopped, is macerated with cold water for 
about two hours; steam is then introduced into the vats until the temperature rises to 
48:8° C. (120° rhs care being taken to stir the meat frequently; and the resulting liquid, 
which contains the albumen, is drawn off, strained, and set aside. The residue is boiled 
with water for some hours, the liquor separated by gentle pressure, and immediately 
transferred to the vacuum pan, where it is reduced to one-fourth, when the liquid first ob- 
tained is added; after which the evaporation is continued until one pound of the extract 
represents 20 pounds of meat. It is then poured into china jars, and covered with wax 
paper, coated with tincture of tolu. (See 4. J. P., 1869, p. 158.) 
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Essence of Beef or Beef tea, and Essence of Mutton are similar in their powers to the 
extracts, but are much preferable to them. They may be used with advantage as stimu- 
lants in low fevers, etc., in doses of from half an ounce to two ounces, and are prepared 
as follows. The flesh, having been deprived as far as possible of fatty matter, and cut 
into very small pieces, is introduced without water into a convenient long-necked bottle 
(a common quart porter-bottle will answer the purpose very well) until this is filled; the 
bottle is then placed upright in a pot of boiling water, so that the top of the bottle shall 
be above the surface of the liquid, and is exposed to a boiling heat for an hour or more; 
the mouth of the bottle being closed with a cork so tightly as to prevent the escape of 
vapor, but not so as to endanger the breaking of the vessel. At the end of the process, 
the liquid is to be poured out of the bottle, and, when sufficiently cool, is ready for use. 

Under the name of Johnston’s Fluid Beef, a preparation, made in Philadelphia, has 
been introduced, which differs from other extracts in the fact that albumen is replaced 
by the finely powdered dried residue of the meat; the muscular fibre is plainly visible 
under the microscope. The name fluid beef is a misnomer, as it is of extractiform con- 
sistence; it is, however, a good extract. 

The extract of meat is much used as an article of diet in making soups. It by no 
means represents the nutritive qualities of the meat itself; as the two most nutritious 
ingredients of flesh, albumen and fibrin, are almost wholly wanting; and efforts are 
made as far as possible to get rid of fat, and in most instances of gelatin also, though, 
in relation to the latter principle, with, in our opinion, questionable propriety. In low 
fevers, it is recommended by some as possessing, in addition to its slightly nutritious quali- 
ties, the somewhat stimulant properties characteristic of the meat essences. For an ac- 
count of the chemical constitution of extract of flesh, by Messrs. H. Deane and H. B. 
Brady, for which we have no space here, the reader is referred to the Pharmaceutical 
Journal (Oct. 1866, p. 199). 


FERRIDCYANIDE OF POTASSIUM. Red Prussiate of Potassium. (K,Fe,Cy,,.) 
This is formed by passing a current of chlorine through a solution of ferrocyanide of 
potassium, until the liquid ceases to form a precipitate with a solution of ferric chloride, 
a proof that the whole of the ferrocyanide has been converted into the ferridcyanide. 
The solution, by due evaporation, yields the compound in question. It may also be pre- 
pared, in the dry way, by agitating finely powdered ferrocyanide with chlorine as long 
as it is absorbed. . The theory of the formation of this compound is that two atoms of 
chlorine withdraw from two mols. of the ferrocyanide two atoms of potassium, forming 
chloride of potassium, which remains in the mother-water, while the two atoms of iron, 
having assumed the ferric condition, together with the remaining potassium, saturate the 
cyanogen. The reaction is explained by the following equation: 2K,Fe(CN), + Cl, = 
K,Fe,(CN),, + 2KCl The radical ferrideyanogen is supposed to be formed by the co- 
alescence of two mols. of ferrocyanogen, and is sometimes represented by the symbol 
Cfdy. This salt, discovered by Gmelin, is in beautiful deep hyacinth-red anhydrous 
crystals, which are soluble in four parts of water. Its solution forms a delicate test for 
ferrous salts, with which it produces a blue precipitate; but with ferric salts it only 
strikes a green or brown color. It is used in dyeing and calico-printing. 


FERROCYANIDE OF ZINC. Zinci Ferrocyanidum. Ferrocyanuret of Zinc. (Zn, 
FeCy, + 3H,0.) Formed by double decomposition between hot solutions of ferrocyanide 
of potassium and sulphate of zinc. It is thrown down as a white powder. It has simi- 
lar medical properties to those of the cyanide, and is used in the same diseases. The 
dose is from one to four grains, given in pill. (See Cyanide of Zinc.) 


FERRUM DIALYSATUM. Dialyzed Iron. This preparation has recently been ex- 
tensively used both abroad and in this country, under the belief that it would prove 
serviceable in anemia, but is probably destined to soon sink into merited disuse. It 
is made by treating a solution of ferric chloride with ammonia, whereby ferric hydrate 
is precipitated, which by agitation is dissolved, placing the thick liquid in a dialyzer and 
suspending this in water, which is to be constantly renewed as long as any traces of hy- 
drochloric acid are found in it. (See Dialysis.) To 100 parts of solution of chloride of 
iron, sp. gr. 1:26, 85 parts of water of ammonia, sp. gr. 0:923, may be gradually added. 
The precipitate, which almost immediately forms, is redissolved, and the solution intro- 
duced in the dialyzer, which is then suspended upon the water, contained in a suitable 
vessel. When this ceases to produce a precipitate with nitrate of silver, or to show an 
acid reaction, it is assayed by evaporating 10 C.c. to dryness on a water-bath, to ascertain 
the amount of ferric oxychloride in solution; then the final solution is diluted, so that 
it shall contain 10 per cent. of dry oxychloride. ; 

Dialyzed iron is a solution of ferric oxychloride in water. Although the amount of 
chlorine present is very small, it is not correct to speak of it as a solution of ferric oxide. 
Its composition may vary from Fe,Cl,,12Fe,O, to Fe,Cl,,95Fe,0; (Graham), and solutions 
which contain a large quantity of oxide in proportion to chloride are less stable, and 
more prone to gelatinize. Solutions containing a large proportion of chloride may be 
evaporated to dryness, if care is used, without the residue becoming insoluble. The solu- 
tion is of a transparent reddish-brown color, free from the usual astringent, styptic 
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taste of iron preparations. It mixes in all proportions with distilled water, alcohol, syrup, 
and glycerin, but water containing any saline impurity is apt to cause precipitation. 
When gelatinization occurs, agitation with a small quantity of solution of ferric chlo- 
ride will usually restore it to fluidity, care being observed not to add an excess. Contact 
with the alkalies should be avoided, even in minute quantity ; indeed, it is best adminis- 
tered without addition of wny kind, or simply diluted with distilled water. 

There is good reason to believe that much of the so-called dialyzed iron found in com- 
merce is made by adding freshly precipitated ferric hydrate to solution of chloride of 
iron until it ceases to be dissolved, and then filtering the solution. (Prof. Scheffer, A. J. P., 
March, 1878.) Ferrum Catalyticum, or Catalytic Iron, used on the Continent, is now 
probably made in this way. 

E. B. Shuttleworth (Can. Pharm. Jour., Dec. 1877) recommends a solution which has 
the sp. gr. 1-040 and yielding 5 per cent. of residue, when well dried on a water-bath, as 
the best for medicinal use. The specific gravity test can be relied upon, if the solution 
does not give a precipitate with nitrate of silver or become of a blackish-blue color upon 
treatment with tannin, showing the absence of ferric chloride. (See also N. R., 1879, p. 
46, for a new process by F. Schneider, from Schw. Wochen., 1878, p. 409.) 

Dialyzed iron has already been noticed in Part I. as an antidote to arsenic. It isa 
. very feeble chalybeate, incapable of passing through animal membranes, and there- 
fore of absorption, by yielding on contact with the gastro-intestinal juices a hydrated 
sesquioxide, which is slowly worked up in the alimentary canal. The dose is from ten 
drops to half a fluidrachm. 


FLAVORING EXTRACTS. Under this name, preparations from various aromatics 
are considerably used for culinary purposes. They are in the liquid form, and are gen- 
erally alcoholic solutions of the sapid and odorous principles of substances having an 
agreeable flavor. For Extract of Lemon, Orange, Cinnamon, Teaberry, the officinal 
formulas may be used or modified to suit individual purposes. (See Spiritus Limonis, 
Aurantu, Cinnamomi, Gaultherie, in Part I. of this work.) Extract of Almond may be 
made by dissolving one fluidounce of oil of bitter almond, deprived of hydrocyanic acid, 
in one pint of alcohol; Extract of Rose, by dissolving half a fluidrachm of otto of rose 
in a pint of alcohol, macerating half an ounce of red rose leaves in the solution until 
the extract is of the desired depth of color, and filtering. For Extracts of Vanilla and 
Ginger, see Tinctura Vanilla and Zingiberis(Part I.). Extracts of Celery Seed, Thyme, 
Sweet Marjoram, Sweet Basil, Summer Savory, etc., may be made by bruising well two 
ounces of either, moistening with half a fluidounce of diluted alcohol, packing in a 
percolator, and pouring on diluted alcohol until a pint is obtained. Formulas given by 
Prof. Procter may be found in the A. J. P., 1856, p. 215, and 1866, p. 294. 


FLUORESCENCE. It has been proposed to use this property of various drugs as a 
means of detecting adulterations. For want of space, the reader is referred to articles in 
the P. J. Tr., 1875, p. 966 (reprinted, A. J. P., 1875, p. 305), and the Phila. Med. Times, 
1875, p. 258. 


FORMIATE OF AMMONIUM. Ammonii Formias. (NH,CHO,.) From the fact 
that formiate ofammonium isa chemical homologue of acetate of ammonium, the acid of 
the former being a derivative of methyl, as acetic acid is of ethyl, it has been suggested that 
they might resemble each other in their medicinal relations ; but, though formic acid is 
irritant to the skin like acetic, it has not proved, upon trial, that the two salts have any 
strong resemblance. The formiate of ammonium has been employed by Dr. Ramskill, at 
the Hospital for the Epileptic and Paralytic, in London, who considers it useful in chronic 
paralytic disease with general torpor; especially in cases of reflex paralysis, and, in a 
less degree, in the paralytic condition arising from long disuse of the muscles. It is said 
to be equally applicable to palsy of sensation and motion. It is contraindicated by any 
remaining active irritation or inflammation of the nervous centres or about them, which 
may have been the original seat of the lesion. The inference is that formiate of ammo- 
nium is a stimulant with a special tendency to the nervous centres, and probably analo- 
gous to the carbonate. The dose is five grains; and a larger quantity than this is apt 
to vomit. Patients experience a glow in the region of the stomach when they swallow it. 


FORMIC ACID. Acidum Formicum. (HCHO,.) This acid, although deriving its name 
from having first been obtained from the ant (Formica rufa) is remarkable for the num- 
ber of sources of its production. It can be made from some species of caterpillars, from 
the blood, urine, fluid of the spleen, and perspiration of human beings; it is found in 
the products of decomposition of a number of vegetable substances, in common oil of 
turpentine, as a decomposition product of tartaric acid contained in various fruits and 
in the juice of the stinging nettle. It may be produced artificially in many ways. The 
best method (Berthelot’s) will only be given: (Ann. Ch. Phys., 3, 46,477.) Equal weights 
of oxalic acid and glycerin with 10 per cent. of water are gently heated, hardly over 
100° C. (212° F.), ina capacious retort, carbonic acid gas and formic acid are produced, a 
little formic acid passing over into the distillate, the greater portion remaining in the 
retort, however, with the glycerin, from which it can be separated by adding an equal 
bulk of water, distilling slowly, and renewing the water in the retort as required, until 
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the acid is all distilled off. Formic acid, in its most concentrated state, is a colorless 
liquid, sp. gr. 1:235, boiling at 98°5° C. (209° F.), fuming slightly upon exposure to the air, 
having a pungentsour taste, and, when applied to the soft skin, producing violent pain, and 
often ulceration. Diluted solutions are alone suitable for medicinal applications ; equal 
parts of the strong acid and-water have been used, Spiritus Formicarum of the German 
Pharmacopeeia is made by macerating for two days, in a mixture of fifteen parts of al-— 
cohol and water, ten parts of bruised ants, recently gathered, and then distilling off 
twenty parts from the mixture. It is a clear, coloriess liquid, which reddens blue test- 
paper. Twenty parts, mixed with one part of solution of subacetate of lead, should 
form a mixture almost entirely filled with feathery crystals. 

Medical Properties. Formic acid, diluted with an equal measure of water, is said to be 
an excellent application to paralyzed limbs, exciting the circulation, and producing 
erythematous redness, with a pricking sensation as if stung with nettles. (V. Y. Med. 
Journ., 1865, p. 80.) 


FORMIC ETHER. A paper on the physiological action of this substance may be 
found in the Journ. de Pharm., Juin, 1872, p. 463. 


FRASERA. American Columbo (Frasera Walteri, Michaux; F. Carolinensis, Wal- 
ter) isa most elegant representative of the family of Gentianacew. From the root, . 
which is triennial, long, spindle-shaped, horizontal, fleshy, and yellow, a strong, suc- 
culent, solid, smooth stem rises, from five to ten feet in height. The leaves are sessile, 
entire, glabrous, of a deep green color, and disposed in whorls, which commence at the 
root, and ascend to the summit with successively diminishing intervals. The radical 
leaves, from five to twelve in number, are elliptical, obtuse, a foot or more in length by 
about four inches in breadth, and lie upon the ground in the form of astar. Those consti- 
tuting the whorls are successively smaller as they ascend ; the lowest oblong-lanceolate, 
the upper lanceolate and pointed. The flowers are numerous, large, yellowish white, 
and disposed in a beautiful terminal pyramidal panicle, from one to five feet long, the 
branches of which spring from the axils of the upper leaves. The segments of the 
calyx are lanceolate, acute, and somewhat shorter than those of the corolla. The fila- 
ments are inserted into the base of the corolla, between its segments, which they do not 
equal in length. The anthers are oblong and notched at the base. The germ is oblong- 
ovate, compressed, and gradually tapers into the style, which ends in a bifid stigma, 
The fruit is an oval, acuminate, compressed, two-valved, one-celled, yellow capsule, 
containing from eight to twelve flat elliptical seeds. 

The Frasera flourishes in the southern and western portions of the United States, and 
in many situations is very abundant, especially in Arkansas and Missouri. It prefers 
rich woodlands and moist meadows. ‘The period of flowering is from May to July; 
but the stems and flowers are produced only in the third year, the radical leaves being 
the only part of the plant which previously appears above ground. From this manner 
of growth, it is inferred that the roots, which were formerly included in the Secondary 
List of the U.S. Pharmacopeia, should be collected in the autumn of the second or 
the spring of the third year. Before being dried, it should be cut into transverse slices. 

As formerly in the market, Frasera was in pieces irregularly circular, an eighth of 
an inch or more in thickness, about an inch in diameter, somewhat shrunk in the mid- 
dle, consisting of a central medullary matter and an exterior cortical portion, of a yel- 
lowish color on the cut surfaces, with a light reddish-brown epidermis. In appearance 
these pieces somewhat resembled columbo, but were easily distinguishable by the greater 
uniformity of their internal structure, the absence of concentric and radiating lines, and 
their purer yellow color without a greenish tinge. A parcel of the root sliced longitudi- 
nally, so as to imitate gentian, has been noticed in the market. It would not be likely 
to be confounded with it by an experienced person. It was called American gentian. The 
taste of Frasera is bitterish and sweetish. "Water and diluted alcohol extract its virtues ; 
and the tincture lets fall a precipitate upon the addition of water, but is not disturbed by 
tincture of galls. The hot infusion is not precipitated by solution of gelatin, and gives 
with iodine no signs of starch. These reactions afford additional means of distinguishing 
the root from columbo. Mr. Higinbothom, of Bermuda, found in it gum, pectin, glucose, 
wax, resin, fatty matter, yellow coloring matter, bitter extractive, and an acid which 
was probably peculiar. (A. J. P., Jan. 1862, p. 23.) Experiments by-Mr. Frank W. 
Thomas have determined the entire absence from Frascra of berberina, one of the active 
principles of columbo. (Jbid., July, 1868, p. 310.). G. W. Kennedy obtained gentisie 
acid, U,,Hy905, and gentiopicrin, CyoH90,,, the two chief constituents of gentian root, 
from which it differs chemically in the relative amounts of these constituents. (Proc, 
A. P. A., 18738, p. 635.) Prof J. U. Lloyd believes that the yellow coloring matter of 
several investigators was impure gentisic acid. (A. J. P., 1880, p. 71.) 

Medical Properties and Uses. Frasera is a mild tonic, calculated to meet the same 
indications with the other simple bitters. It has been thought to resemble columbo in 
medical properties as well as in appearance, and hence has received the popular name of 
American columbo ; but experience has not confirmed the high estimate at one time 
formed of its virtues; and though, perhaps, still occasionally used in some places, it has 
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failed to supplant the tonic of Mozambique. It may be given in powder or infusion. 
The dose of the former is from thirty grains to a drachm; that of an infusion, made in 
the proportion of an ounce of the bruised root to a pint of boiling water, is one or two 
fluidounces, to be repeated several times a day. The fresh root is said to operate as an 
emetic and cathartic, and has been given with a view to the latter effect. 


FRAXINUS EXCELSIOR. The bark of the Common European Ash is bitter and 
astringent, and at one time was employed in the treatment of intermittent fever. Keller 
believed that he had found in the bark a peculiar crystallizable principle, which 
Buchner denominated fraxinin ; but Rochleder and Schwartz have since shown that the 
crystals, formed along with the bitter substance obtained by the process of Keller, were 
nothing but mannite. (Pharm. Centralblatt, 1858, p. 812.) Since that period, a crystal- 
lizable bitter principle has been discovered by Salm-Horstmar, which has been named 
jraxin or paviin. It is obtained by precipitating the decoction with acetate of lead, 
washing the precipitate, decomposing it by sulphuretted hydrogen, and concentrating 
the solution, which deposits the fraxin in needle-shaped crystals. These are four-sided 
prisms, shining, white with a tinge of yellow, feebly bitter and astringent, inodorous, 
soluble with difficulty in cold but readily in hot water. These have the formula ©,,H,, 
Oj). Fraxin is a glucoside, dilute acids decomposing it into frawetin, C,,H,O;, and 
glucose, C,H,,0,. The concentrated warm solution has an acid reaction. When much 
diluted, it exhibits a clear blue fluorescence by daylight, especially if a trace of ammonia 
be present. Alkalies, alkaline earths, and the carbonates color it yellow; chloride 
of iron first colors it green, and then throws down a yellow precipitate. (Chem. Cen- 
tralblatt, 1857, p. 452.) The leaves have been at different times recommended as an 
antidote to the poison of serpents, and as a remedy in scrofula, and in the treatment of 
gout and rheumatism. Drs. Pouget and Peyraud, of France, have spoken in the high- 
est terms of their efficacy in rheumatic affections ; and, upon the authority of the former, 
itis stated that they have been used for forty years by the peasants of Auvergne as a 
specific in gout. M.Garot has shown that they contain 16 per cent. of malate of calcium, 
to which it is thought their anti-arthritic virtues may be ascribed. (Journ. de Pharm., 
8e sér., xxiv. 311.) Prof. Gintl confirmed this (Jbid., 4e sér., xii. 60). An ounce may be 
infused in half a pint of boiling water, and taken three times a day. (See Am. Journ. of 
Med. Sci., N.8., xxv. 492.) 

Fraxinus Americana. White Ash. The bark of the white ash has been used in the 
treatment of dysmenorrheea, by Dr. Chas. P. Turner and others, of Philadelphia. A 
wine of white ash bark is proposed by Thos. 8. Wiegand (A. J. P., 1882), made by 
macerating eight troyounces of powdered bark for three days in one pint of sherry wine, 
then transferring to a percolator, pouring on sufficient menstruum to obtain two pints of 
percolate. The dose is a teaspoonful. 


FRENCH CHALK. A compact, unctuous, indurated tale, of a greenish color, glossy, 
somewhat translucent, soft and easily scratched, and leaving a silvery line on paper; 
used chiefly for marking cloth, and for extracting grease-spots, 


FRUIT ESSENCES, ARTIFICIAL. Several of the compound ethers have been 
found to possess the odor and flavor of certain fruits, a property which has led to their 
employment as flavoring materials for confectionery and desserts, under the name of 
fruit essences. The simple ethers present in these compounds, so far as they have be- 
come of commercial importance, are common ether or oxide of ethyl, which should be 
called ethylic ether, and oxide of amyl! or amylic ether. Each of these ethers possesses 
basic properties, and has its alcohol ; common or ethylic ether corresponding to common 
or ethylic alcohol, and amylic ether to amylic alcohol or fusel oi]. These alcohols are 
hydrates of ethyl and amyl respectively. (See Alcohol Amylicum, and Alcohol, Part 
I.) Colored artificial essences are to be distinguished from the real by the following 
tests, founded upon the presence of anilin. Fuchsin dyes a woollen or silken thread 
a permanent rose color, the tint imparted by natural fruit-juice washes out (C. Puscher, 
Journ. de Pharm., 4e sér., xlv. 895); dilute mineral acids redden natural fruit essences, 
turning yellow those containing an anilin dye; half a volume of nitric acid instantly 
turns an artificial syrup yellow; carbonate of potassium reddens artificial syrups, but 
has no effect on natural syrups; subacetate of lead precipitates red with fuchsin, green 
with natural fruit. (M. Vandeyvere, Journ. de Pharm., 4e sér., x. 457; Dr. Hager, 
ide £7 aly .:396.) 

Butyrate of Ethyl. Butyric Ether. C,H,(C,H,;)O,. This ether is readily prepared 
by mixing 100 parts of butyric acid with 100 of alcohol and 50 of concentrated sulphuric 
acid, and agitating the mixture for ashort time. The ether forms a layer on the surface, 
and may be purified by washing it with water and subjecting it to the action of chloride 
of calcium. Butyric ether is sparingly soluble in water, but very soluble in alcohol, and 
boils at 110° C. (230° F.). It is said to be much uséd to communicate a pine-apple 
flavor to rum. Dissolved in 8 or 10 parts of alcohol, it forms the pine-apple essence. 
From 20 to 25 drops of this essence, added to a pound of sugar containing a little citric 
acid, imparts to the mixture a strong taste of pine-apple. Butyric acid, C,H,O,, is 
formed during what is called the butyric fermentation, which usually consumes two or 
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three months before it is completed, and which is preceded by the lactic fermentation. 
To prepare it, a solution of grape sugar is mixed with half its weight of chalk, and with 
about one-tenth of its weight of cheese to act as a ferment, and the whole is kept at the 
temperature of 32:2° C. (90° F.). The sugar is first transformed into a viscous sub- 
stance, and afterwards into lactic acid, which is gradually converted into butyric acid, 
with the disengagement of hydrogen and carbonic acid. At the end of the fermentation, 
the liquid contains principally a mixture of butyrate and lactate of calcium, from which 
the butyric acid may be obtained by precipitating the lime as a carbonate by carbonate of 
sodium, and decomposing the resulting butyrate of sodium with sulphuric acid. Butyric 
acid is a colorless liquid, having a very disagreeable odor and a rancid taste. It dissolves 
in all proportions in water and alcohol, boils at 157° C. (814:6° F.), and has the density 
0-975. 

Pelargonate of Ethyl. Ethyl Pelargonate. Pelargonic Ether. Cinanthic Ether. (C,H;, 
C,H,,0,.) A preliminary step in forming this ether is to prepare the pelargonic acid. 
This is most conveniently obtained, according to Dr. R. Wagner, by the action of nitric 
acid on oil of rue. Treat the oil with double its weight of very dilute nitric acid, and 
heat the mixture untilit begins toboil. Two layers are formed in the liquid ; the upper 
one being brownish, and the lower consisting of the products of the oxidation of the 
oil, with the excess of nitric acid. The lower layer, having been separated, is freed from 
the greater part of the nitric acid by evaporation in a chloride of zine bath, and then 
filtered. The filtrate is a solution of pelargonic acid, and may be converted into pelar- 
gonic ether by a prolonged digestion, at a gentle heat, with alcohol. Theether as thus 
prepared has the agreeable odor of quince, and, when dissolved in alcohol in due pro- 
portion, forms the quince essence. (See A. J. P., 1853, p. 320.) It is also obtained from 
wine lees, by adding sulphuric acid and water, and distilling in acurrent of steam. Pure 
pelargonic ether (cenanthic ether) is a colorless liquid, having a peculiar, vinous, stupe- 
fying odor, and a taste at first slight but afterwards acrid. Its sp. gr. is 0-872, and its boil- 
ing point, when constant, 222-7° C. (483° F.). (Delffs.) It is insoluble in water, but 
dissolves readily in alcohol and ether. Pelargonic acid, first obtained from Pelargonium 
roseum, or rose geranium, belongs to the fatty acid series, and has the formula C,H,,0,. 
Delffs’s analysis of cenanthic acid gives it the same composition; and, accordingly, he 
considers the two acids as undoubtedly identical. (Chem. Gaz., 1852, p. 144.) 

Acetate of Amyl. Acetate of Pentyl. Amyl Acetate. (C,H,,,C,H,O0,.) This is prepared 
by distilling a mixture of one part of amylic alcohol (fusel oil), two of acetate of potas- 
sium, and one of concentrated sulphuric acid. The distilled liquid is purified from free 
acid by washing with a weak alkaline solution, and from water by distillation from 
chloride of calciuzn. It is a colorless, limpid liquid, lighter than water, boiling at 140° 
C. (284° F.), insoluble in water, but soluble in alcohol. It possesses the odor, in a re- 
markable degree, of the Jargonelle pear, and is manufactured ona large scale for flavor- 
ing syrups and confectionery. Analcoholicsolution of this ether forms the Jargonelle pear 
essence. Fifteen parts of acetate of amylic ether, with half a part of acetic ether, dis- 
solved in 100 parts of alcohol, form what may be called the bergamot pear essence, which, 
when employed to flavor sugar acidulated with a little citric acid, imparts the odor of 
the bergamot pear, and a fruity, refreshing taste. Acetate of amyl, mixed with butyric 
ether, forms another fruity compound, which recalls the odor of the banana, and forms, 
in alcoholic solution, the banana essence. 

Valerianate of Amyl. (C,H,,,C;H,O,.) Amyl Valerate. Apple Oil. This is made by 
carefully mixing four parts of pure amylic alcohol (fusel oil) with four of sulphuric acid, 
and adding the mixture, when’ cold, to five parts of valerianic acid. The whole is 
warmed for a few minutes in a water-bath, and then mixed with a little water, which 
causes the ether to separate. Lastly, it is purified by washing it with water and a weak 
solution of carbonate of sodium, An alcoholic solution of this ether, in the proportion 
of one part to six or eight of alcohol, forms a flavoring liquid under the name of apple 
essence. See Acidum Valerianicum. " 

Besides the essences here described, there are found in commerce the strawberry, rasp- 
berry, apricot, greengage, mulberry, and black currant essences, all of which may be 
viewed as various mixtures of the ethers of the ethyl and amyl series, modified by the 
addition of pure nitrous ether, tincture of orris, vanilla, volatile oils, etc., to bring about 
a resemblance to the fruit the odor and taste of which it is the object to imitate. In 
making these essences it is important that the materials should be pure, especially the 
fusel oil and alcohol. The alcohol used as a solvent should be rectified and deodorized. 

The fruit essences are extensively employed for flavoring ices, jellies, lozenges, and 
drops, and for making fruit syrups and effervescent beverages. 

M. Kletzinski prepared a table giving the ingredients, and their proportions, of a 
large number of fruit essences. This table has been carefully revised, as several important 
errors occurred in it. They are alcoholic solutions of different ethers, to which are 
sometimes added certain acid and natural essences. Glycerin is present in nearly all, 
being useful in blending and harmonizing the different flavors. The alcohol and other 
ingredients must be chemically pure. Hach column represents the number of measures 
to be added to 100 measures of alcohol. 
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FUCUS VESICULOSUS. Sea-wrack. Bladder-wrack. This sea-weed is perennial, 
with the frond or leaf flat, smooth and glossy, from one to four feet long, from half an 
inch to an inch and a half broad, furnished with a midrib throughout its length, dichoto- 
mous, entire upon the margin, and of a dark olive-green color. Small spherical vesicles, 
filled with air, are immersed in the frond near the midrib. The air in these vesicles has 
not the exact composition of the atmosphere; consisting, according to the analysis of M. 
Ernest Baudrimont, in one instance of 28-4 per cent. of oxygen and 71°6 of nitrogen, in 
another of 26-5 of the former and 78-5 of the latter. (Journ. de Pharm., 4e sér., ii. 446.) 
The fruit consists of roundish, compressed receptacles, at the ends of the branches, filled 
with a clear tasteless mucus. The plant grows upon the shores of Europe and of this 
continent, attaching itself to the rocks by its expanded woody root. On the coasts of 
Scotland and France, it is much used in the preparation of kelp. It is also employed 
as a manure, and is mixed with the fodder of cattle. It has a peculiar odor, and a 
nauseous saline taste. Several chemists have undertaken its analysis, but the results are 
not satisfactory. It contains much soda in saline combination, and iodine, according to 
Gaultier de Claubry, in the state of iodide of potassium. M. Convoy has found in it 
0-21 per cent. of iodine. (P. J. Tr., x. 4384.) These ingredients remain in its ashes, and 
in the charcoal resulting from its exposure to heat in close vessels. F. vesiculosus is not 
always richer in iodine than certain other alge, circumstances of growth having much 
influence in the matter. (See Journ. de Pharm., 4e sér., ii. 276; Proc. A. P. A., xxvii. 
183.) On the coast of France about a dozen species of sea-weed are used with it in making 
kelp. M. Eugéne Marchand has ascertained that, though the ashes of the Fucus vesi- 
culosus contain iodine, yet this species is one of those poorest in this constituent; and 
those of Fucus digitatus contain seven or eight times more. Consequently, if it be for 
the iodine that these plants are chiefly valuable, the latter is greatly preferable to the 
former. (Journ. de Pharm., 4e sér., ii. 276.) 

The charcoal, which is sometimes called Zthiops vegetabilis or vegetable ethiops, has 
long had the reputation of a deobstruent, and been given in goitre and scrofulous swell- 
ings. The mucus contained in the vesicles was applied externally, with advantage, by 
Dr. Russell, as a resolvent in scrofulous tumors. M. Duchesne Duparc has obtained 
from it very good results in the treatment of morbid obesity. He employs the whole 
plant, either in substance in the form of pill, in decoction, or in extract. It is not till 
two or three weeks after beginning with the remedy that its effects in diminishing the 
obesity begin to be perceived, and one of the first signs of its favorable action in this 
respect is the increase of the urine, and the appearance of a black pellicle on its surface. 
Dr. Godsfrey confirms the statements of M. Duchesne. (Jowrn. de Pharm., 1862, p. 65.) 
Dr. A. T. Carson affirms, however, that the Fucus vesiculosus is largely used in Ireland 
for fattening pigs; and it is doubtful whether its preparations are capable of reducing 
human obesity unless given in such doses as to interfere with digestion and injure 
the health. M. Dannecy prepares the extract from the plant, collected at the period 
of fructification about the end of June, in the neighborhood of Bordeaux, and rapidly 
dried inthe sun. This mode of desiccation is important, as when dried by artificial 
heat the plant never becomes friable, and always retains its hygroscopic qualities. 
When sufficiently dry to be friable, he treats it, in the state of coarse powder, for three 
days, with four times its weight of alcohol of 86°, expresses at the end of this time, and 
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subjects the residue twice successively to a similar treatment with alcohol of 54°. The 
tinctures are then mixed, the alcohol distilled off, and the remainder evaporated to the 
consistence of an extract. Of this extract, which is one-fifteenth of the plant, three 
pills, each containing 25 centigrammes (8°75 grains), may be taken daily in the begin- 
ning, and increased gradually to twenty-four pills, a quantity which has often been at- 
tained without the slightest derangement of the stomach. The commencing dose would 
be about equivalent to twenty grains of the powder three times a day. (Journ. de Pharm., 
1862, p. 434.) A syrup may be readily prepared by dissolving the extract in a little 
diluted alcohol, and mixing this with syrup, in such proportion that a teaspoonful of the 
syrup shall contain a dose of the extract. 

Other species of Fucus are in all probability possessed of similar properties. Many 
of them contain a gelatinous matter, and a sweet principle analogous to mannite ; and 
some are used as foodin times of scarcity. Large quantities of asea-weed, named in the 
East agar-agar, are gathered on the rocky coasts of the East India Islands, and sent to 
China, where it is valued for making jellies, and as a size for stiffening silks. The Ceylon 
moss is a delicate fucus (Gigartina lichenoides), growing on the coast of Ceylon, where it 
is gathered by the natives. It abounds in starch and vegetable jelly, which render it 
applicable to the same purposes as the carrageen or Irish moss. (P. J. Tr., xiii. 355.) 
F. Helminthocorton (Gigartina Helminthocorton of Greville) has some reputation in Eu- 
rope as an anthelmintic, and is said also to be febrifuge. It is an ingredientin the mix- 
ture of marine plants sold in Europe under the name of Corsican moss or helminthocorton. 
This is used in decoction, from four to six drachms being boiled in a pint of water, and 
a wineglassful given three times a day. . 

Attention has been called by Dr. Sloan, of Ayr, Scotland, to the Laminaria digi- 
tata, commonly called sea-girdles or tangles, which grows about the shores of Scotland, 
as supplying an admirable material for bougies. The stem is from two to twelve feet 
long, and an inch or more in breadth, is of great strength and tenacity, with the property 
of drying readily, and, in doing so, of shrinking much, and acquiring an elastic firm- 
ness, with a consistence, if the desiccation be arrested at the proper point, somewhat softer 
than horn. In this state the plant may be kept for years; and, if at any time exposed 
to moisture, will absorb it readily, and swell up to the original size. This last property 
renders it especially applicable for the formation of bougies or tents to be used in the 
dilatation of strictures and sinuses, for which purpose it was recommended by Dr. Sloan, 
and has been found useful by others. Mr. M. H. Collis, of the Meath Hospital, Dublin, 
commends it highly, in a paper on the subject communicated to the Dublin Quarterly 
Journ. of Med. Sci. (1864, p. 878), to which the reader is referred for further information 
on the subject. 


FULIGOKALI. This preparation, proposed by M. Deschamps, is formed by boiling 
for an hour, 20 parts of caustic potassa, and 100 of shining soot, in powder, in a sufficient 
quantity of water. The solution, when cold, is diluted, filtered, and evaporated to dry- 
ness. Fuligokali is in the form of a black powder, or of scales, very soluble in water, and 
having an empyreumatic odor and mild alkaline taste. It is used in the same affections 
as anthrakokalt. The dose is two or three grains, repeated several times aday. An oint- 
ment, containing from 16 to 32 grains to the ounce of lard, was found by Dr. Gibert, of 
Paris, to be detersive, resolvent, and gently stimulant. (A. J. P., xiv. 284.) 


FUMARINA OFFICINALIS. Fumitory. A small annual European plant, natural- 
ized in this country, growing in cultivated grounds, and flowering from May to August. 
It was formerly considerably employed as a medicine, and is still used in Europe. The 
leaves are the officinal part. They are inodorous, have a bitter, saline taste, and are very 
succulent, yielding by expression a juice which has the sensible and medicinal proper- 
ties of the plant. An extract, prepared by evaporating the expressed juice or a decoction 
of the leaves, throws out upon its surface a copious saline efflorescence. M. Hannon, of 
Belgium, ascribes the virtues of fumitory to an alkaloid, called Sumarine (fumarina), 
which was first observed by Peschier. He obtained it by treating the pulp of the leaves 
with concentrated acetic acid, with the aid of heat, filtering, evaporating the liquid, 
treating the extract with boiling alcohol, filtering the aleoholie solution, and, finally, 
decolorizing, and evaporating so that crystals might form. The acetate thus procured was 
decomposed by the alkalies, and yielded the fumarine. Fumitory has been considered 
gently tonic, alterative, and, in large doses, laxative and diuretic. But M. Hannon con- 
siders it mainly sedative, and states that its prolonged use diminishes plethora, and may 
even produce anemia. He has found fumarine, in the dose of about one-third or one- 
fourth of a grain, tobe moderately excitant; in that of three grains, to be at first irri- 
tantand afterwards sedative. (Ann. de Thérap., 1854, p. 78.) Both in ancient and modern 
times fumitory has been esteemed a valuable remedy in visceral obstructions, particularly 
those of the liver, in scorbutic affections, and in various troublesome eruptive diseases. 
Cullen speaks favorably of it in these last complaints. He gave two ounces of the ex- 
pressed juice twice a day. Others have prescribed it in much larger quantities. The 
leaves, either fresh or dried, may be used in decoction or extract, without precise limi- 
tation as regards the dose. The inspissated juice has also been employed. 
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FUSTIC. A yellow dye-wood, obtained from Morus tinctoria (Broussonetia tinctoria, 
Kunth), a tree growing in the West Indies and South America. It is not used in med- 
icine or pharmacy. According to Bancroft, two different woods bear in England the 
name of fustic, one the product of the tree just mentioned, distinguished as old fustic, 
probably from the greater magnitude of the billets in which it is imported; the other 
derived from the Rhus Cotinus or Venice swmach, and called young fustic, or sometimes 
Hungarian fustic. The wood of M. tinctorva owes its coloring properties to two prin- 
ciples, which have been isolated by R. Wagner; one denominated morin and the other 
moritannic acid, from its resemblance to tannin. (See Chem. Gaz., ix. 1, 21, and 241) 
From the fustic of Rhus Cotinus or Hungarian fustic, M. Chevreul extracted a yellow 
coloring matter, in small crystalline needles when pure, which he called fisetin or fisetic 
wcid, and a red substance, of which he was unable to say whether it pre-existed in the 
fustic, or was formed from the fisetin. (Chem. News, 1865, p. 126.) Koch, who has since 
prepared the pure fisetin, gives it the formula C,,H,,O,, making it distinct from quercetin, 


to which it was thought to be closely related. (Ber. Chem. Ges , 1872, p. 235.) 


GALANGAL. Galanga. China Root. India Root. Two varieties are described by 
authors, the galanga major and galanga minor, or large and small galangal. They are 
probably the roots of different plants. The large galangal is derived from Maranta Ga- 
langa of Linn. (Alpinia Galanga of Willd.) According to Dr. H. F. Hance, of Canton, 
the smaller galangal is the product of a distinct but closely allied plant, Alpinia offici- 
narum, Hance. (A. J. P., xliii. 408.) Both forms are brought from the East Indies. 
The larger variety is cylindrical, three or four inches long, as thick as the thumb or 
thicker, often forked, reddish brown externally, slightly striated longitudinally, marked 
with whitish circular rings, orange brown internally, rather hard and fibrous, difficultly 
pulverizable, of an agreeable aromatic odor, and a pungent, hot, spicy, permanent taste. 
The small galangal resembles the preceding in shape, but is smaller, not exceeding the 
little finger in thickness, of a darker color, and of a stronger taste and smell. Accord- 
ing to Morin, galangal contains a volatile oil, an acrid resin, extractive, gum, bassorin, 
and lignin. A. Vogel, jun., found also starch and fixed oil. (Pharm. Centralblatt, 1844, 
p. 158.) R. Brandes discovered a peculiar crystallizable substance called kempferid. 
(Annal. der Pharm , xxxii. 311.) The active principles are the volatile oil and acrid 
resin. The medical effects of galangal are those of astimulant aromatic. It was known 
to the ancient Greeks and Arabians, and formerly entered into numerous compounds. 
(A. J. P., xliii. 454.) At present it is seldom employed. Its dose is from fifteen to 
thirty grains in substance, and twice as much in infusion. 


GALEGA OFFICINALIS. Goat’s Rue. <A perennial herb, growing in the south 

of Europe, and sometimes cultivated in gardens. It is without smell unless bruised, 
- when it emits a disagreeable odor. Its taste is unpleasantly bitter and somewhat rough, 
and when chewed it stains the saliva yellowish brown. In former times it was much 
employed as a remedy in malignant fevers, the plague, the bites of serpents, worms, etc. ; 
but it has fallen into merited neglect. It is affirmed to improve both the quality and 
quantity of the milk in nursing women. (A.J. P., xliv. 106.) The roots of Galega Vir- 
giniana, a native of the United States, are said to be diaphoretic and powerfully anthel- 
mintic. They are given in decoction. 


GALIUM APARINE. Cleavers. Goose-grass. This is an annual, succulent plant, 
common to Europe and the United States, growing in cultivated grounds, and along 
fences and hedges. It is inodorous, and has a bitterish, herbaceous, somewhat actid 
taste. Analyzed by Schwartz, it was found, besides chlorophyll, starch, and other prin- 
ciples common to all plants, to contain three distinct acids, viz.,a variety of tannic acid, 
which he names galitannic acid, citric acid, and a peculiar acid, previously discovered 
by Schwartz and Rochleder, and named rubichloric acid. (P. J. Tr., xii. 190.) The ex- 
pressed juice is said to be aperient, diuretic, and antiscorbutic, and has been used in 
dropsy, congestion of the spleen, scrofula, scorbutic eruptions, and lepra. In the two 
last complaints it has been thought peculiarly useful. (Med. Times and Gaz., 1854, p. 
144.) Three ounces of the juice may be taken twice a day. Dr. Winn, of Truro, Corn- 
wall, commends it in lepra. The fresh herb, in the form of ointment or decoction, 
has been applied externally to scrofulous swellings with supposed advantage. 


GALIUM VERUM. Fellow Ladies’ Bedstraw. Cheese Rennet. This species of Galium 
is perennial, and a native of Europe. The flowers, which are yellow, have a peculiar 
agreeable odor, and have been used as an antispasmodic. The herb is inodorous, but 
has an astringent, acidulous, bitterish taste. The property of coagulating milk was for- 
merly ascribed to it, but is certainly not constant, as the experiment has been frequently 
tried without success. The bruised plant is sometimes used to color cheese yellow, be- 
ing introduced into the milk before coagulation. Itisalso used for dyeing yellow. The 
roots of this and of most other species dye red; and the plant, eaten by animals, colors 
the bones like madder. Schwartz found the same principles in it as in G. Aparine. It 
was formerly highly esteemed as a remedy in epilepsy and hysteria, and was applied ex- 
ternally in cutaneous eruptions. It may be employed in the form either of the recently 
expressed juice, or ofa decoction prepared from the fresh plant. Its medical properties, 
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however, are feeble. Testimony has been given in France to the special efficacy of 
Galium palustre in epilepsy. (Ann. de Thérap., 1863, p. 77.) Of the American species, 
G. tinctorium is closely allied in properties to G. verum. It is said to be useful in cu- 
taneous diseases; and the root is employed by the Indians for staining their feathers 
and other ornaments red. G. triflorum contains coumarin, as pointed out by L. von 
Cotzhausen. (A. J. P., 1876, p. 408.) 


GARDENIA GRANDIFLORA. A Chinese tree, the fruit of which is employed in 
dyeing the yellow robes of the mandarins; and, according to Lorenz Mayer, contains 
crocin. In powder, it is of a bright red color, and is soluble in water and alcohol. B 
treatment with hydrochloric acid, it yields another coloring substance called crocetin, 
which is a true dye-stuff. (Chem. Gaz., 1858, p. 831.) The fruit of another species, 
G. campanulata, growing in the forests of Chittagong, in India, is said to be used by 
the natives asva cathartic and anthelmintic. (Lindley, Flor. Med., p. 434.) 


GARRYA FREMONTII. Skunk Bush. This Californian plant has been analyzed 
by Mr. D. W. Ross, who asserts that he found in it a new alkaloid, Garryine. (A.J. P., 
1877, p. 585.) 


GENISTA TINCTORIA. Dyers’ Broom. Dyers’ Weed. Green Weed. Alowshrub, 
growing wild in Europe, and sometimes cultivated in this country in gardens. The flower- 
ing tops of the plant are employed to dye yellow, whence its name was derived. Both 
these and the seeds have been used in medicine. They are said to be purgative and even 
emetic, especially the seeds, which were formerly given as a cathartic in the dose of a 
drachm anda half. By some authors they are said to be diuretic, and to be useful in dropsy. 


GERANIUM ROBERTIANUM. Herd Robert. This species of geranium grows wild 
both in Europe and the United States, but is rare in this country ; and Pursh states that 
the American plant is destitute of the heavy smell by which the European is so well 
known, though the two agree in all other respects. The herb has a disagreeable, bitter- 
ish, astringent taste, and imparts its virtues to boiling water. It has been used internally 
in intermittent fever, consumption, hemorrhage, nephritic complaints, jaundice, etc., 
has been employed as a gargle in affections of the throat, and has been applied exter. 
nally as a resolvent to swollen breasts and other tumors. 


GEUM. Water Avens. Several species belonging to this genus have been medicinally 
employed; but two or three only are deserving of particular notice—Geum rivale, which 
once had a place in the U.S. secondary list, G. wrbanum, formerly recognized by the 
Dublin College, and perhaps G. Virginianwm, an indigenous species, the root of which 
has been recommended in dysentery by Dr. W. A. Gibson, of St. Louis. (Med. Record, 
1868, p. 884; from the St. Louzs Med. Reporter.) 

Geum urbanum, or avens, is a native of Europe, where it grows wild in shady places. 
The root, which is the part used, consists of a short oblong body, from a quarter to half 
an inch in thickness, externally brown, internally white towards the circumference and 
reddish at the centre, and furnished with numerous long descending fibres. When quite 
dry it is nearly inodorous; but in the recent state has a smell like that of cloves, whence 
it is sometimes called radix caryophyllate. The taste is bitterish and astringent. It 
imparts its virtues to water and alcohol, which it tinges red. Distilled with water it 
yields a thick, greenish-yellow volatile oil, and gives a pleasant flavor to the liquid. 
It contains, besides, according to Trommsdorff, tannic acid, which is abundant, a taste- 
less resin, gum, bassorin, and lignin. It has been much used in Europe as a tonic and 
astringent, in chronic and passive hemorrhages, chronic dysentery and diarrhea, leucor- 
rhoea, intermittent fever, etc. The dose is from thirty grains to a drachm of the powder 
three or four times a day, or an equivalent quantity in decoction. 

Geum rivale. Willd. Sp. Plant. ii.1115; Engl. Bot. 106. Water avens has a peren- 
nial, horizontal, jointed, scaly, tapering root, about six inches long, of a reddish-brown 
color externally, white internally, and furnished with numerous descending yellowish 
fibres. One or more stems rise from the same root, which also sends up numerous leaves. 
The stems are about a foot and a half high, simple, erect, pubescent, and of a purplish 
color. Theradical leaves are interruptedly pinnate, with large terminal leaflets, and 
long, hairy footstalks; those of the stem are petiolate, and divided into three serrate, 
pointed segments. The flowers are few, solitary, nodding, yellowish purple, and sup- 
ported on axillary and terminal peduncles. The color of the stems and flowers gave rise 
to the name of purple avens, sometimes applied to the plant. The calyx is inferior, with 
ten lanceolate, pointed segments, of which the five alternate are smaller than the others. 
The petals are five, and as long as the calyx. The seeds are oval, with plumose awns, 
minutely uncinate, and nearly naked at the summit. This species of Geum is common 
to Europe and the United States; though the plant of this country has smaller flowers, 
with petals more rounded on the top, and leaves more deeply incised than the European, 
It delights in wet, boggy meadows, and extends from Canada into New England, New 
York, and Pennsylvania. Its flowers appear in Juneand July. The dried root is hard, 
brittle, easily pulverized, of a reddish or purplish color, without smell, and of an astrin- 
gent, bitterish taste. Boiling water extracts its virtues. 
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Water avens is tonic and powerfully astringent. It may be used with advantage in 
chronic or passive hemorrhages, leucorrhea, and diarrhea; and is said to be beneficially 
employed in the Eastern States, as a popular remedy in the debility of phthisis pulmo- 
nalis, in simple dyspepsia, and in visceral diseases consequent on disorder of the stomach. 
In Europe it is sometimes substituted for the root of common avens, or Geum urbanum 
but is less esteemed. The dose of the powdered root is from a scruple to a drachm, to 
be repeated three times a day. The decoction, which is usually preferred, may be made 
by boiling an ounce of the root ina pint of water, and given in the quantity of one or 
two fluidounces. A weak decoction is sometimes used by invalids in New England as 
a substitute for tea and coffee. 


GILLENIJA. Under this name the U.S. Pharmacopeia formerly included in its 
secondary lists the roots of G. trifoliata and G. stipulacea. 

Gillema trifoliata, Bigelow, Am. Med. Bot. iii. 10; Barton, Med. Bot. i. 65; Carson, 
Illust. of Med. Bot. i. 40, pl. 84. This is an herbaceous plant, with a perennial root, 
consisting of many long, slender, brown branches, proceeding from a thick, tuber- 
like head. The stems, several of which usually rise from the same root, are two or three 
feet high, erect, slender, smooth, flexuose, branched, and commonly of a reddish color. 
The leaves are ternate, with very short petioles, and small linear-lanceolate stipules. 
The leaflets are ovate-lanceolate, sharply serrate, and acuminate. The flowers grow in 
a loose terminal nodding panicle, with long peduncles. The calyx is tubular campanu- 
late, ventricose, and terminates in five-pointed segments. The corolla is composed of 
five linear-lanceolate, recurved petals, the two upper separated from the three lower, 
white, with a reddish tinge on their border, and of three times the length of the calyx. 
The stamens are twenty, the filaments short, the anthers small and yellow. Each flower 
is succeeded by five capsules, connate at the base, oblong, acuminate, gibbous without, 
acute within, two-valved, one-celled, opening inward, and containing each one or two 
oblong seeds. 

This species of Gillenia grows throughout the United States, east of the Alleghany 
ridge, and, in Pennsylvania, may also be found abundantly west of these mountains. 
Pursh found it in Florida, and it extends as far north as Canada. It frequents light 
soils, in shady and moist situations, and flowers in June and July. The root should 
be gathered in September. 

G. stipulacea. Barton, Med. Bot. i.71. This species is also herbaceous and peren- 
nial, though much taller and more bushy than the preceding. The stems are brownish 
and branched. The upper leaves are ternate, lanceolate, serrate; the lower more deeply 
incised, becoming towards the root pinnatifid, and of a reddish-brown color at the mar- 
gin. The stipules are ovate, acuminate, deeply serrate, resembling leaves, and marking 
the species at the first glance. The flowers are smaller than those of G. trifoliata, and 
grow on long slender peduncles in a lax corymb. In the valley of the Mississippi, this 
plant occupies the place of G. trifoliata, which is not found beyond the Muskingum. 
It grows as far north as the State of New York, extends through Ohio, Indiana, Illi- 
nois, and Missouri, and probably into the States south of the Ohio, as it has been found 
in Western Virginia. Its root is precisely similar to that of the Eastern species, and is 
reputed to possess the same properties. 

The dried root of Gillenia (Indian Physic, American Ipecacuanha) is not thicker than 
a quill, wrinkled longitudinally with occasional transverse fissures, and, in the thicker 
pieces, presenting in some places an irregular, undulated, somewhat knotty appearance, 
arising from indentations on one side corresponding with prominences on the other. 
It is externally of a light brown color, and consists of a thick, somewhat reddish, brittle 
cortical portion, with an interior slender, tougher, whitish, ligneous cord. The bark, 
which is easily separable, has a bitter, not disagreeable taste; the wood is nearly insipid 
and comparatively inert, and should be rejected. The powder is of a light brownish 
color, and possesses a feeble odor, which is scarcely perceptible in the root. The bitter- 
ness is extracted by boiling water, which acquires the red color of wine. The root yields 
its bitterness also to alcohol. By various experimenters it has been shown to contain 
gum, starch, gallo-tannic acid, fatty matter, wax, resin, coloring matter, albumen, and 
lignin, besides salts. (A. J. P., xxvi. 490.) The name of gillenin has been given, by Mr. 
W. B. Stanhope, to a substance obtained by first preparing an alcoholic extract, treating 
this with water, which took up various substances with a little of the active matter, 
then macerating the residue for ten days in water acidulated with sulphuric acid, satu- 
rating with magnesia, evaporating to dryness, and finally treating with alcohol, filtering, 
and allowing the alcoholic solution to evaporate spontaneously. The substance thus 
obtained was whitish, very bitter, slightly odorous, permanent in the air, soluble in 
water, alcohol, ether, and the dilute acids, and neutral to test-paper. Nitric acid ren- 
dered it blood-red, chromic acid green. Tannic acid produced no effect. It gave white 
precipitates with potassa, subacetate of lead, and tartar emetic. Half a grain of it pro- 
duced nausea and retching. (Jbid., xxviii. 202.) 

Gillenia is a mild and efficient emetic, and, like most substances belonging to the same 
class, occasionally acts upon the bowels. In very small doses it has been thought to 
be tonic. It is much used by some practitioners in the country as a substitute for ipe- 
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eacuanha, which it is said to resemble in its mode of operation. It was employed by the 
Indians, and became known as an emetic to the colonists at an early period. Linnzeus 
was aware of its reputed virtues. The dose of the powdered root is from twenty to 
thirty grains, repeated at intervals of twenty minutes till it vomits. 


GLASS OF ANTIMONY. Vitrum Antimonii. This is prepared from the tersulphide 
of antimony by a partial roasting and subsequent fusion. Glass of antimony is in thin 
irregular pieces, with a vitreous fracture, and a metallic steel-gray lustre. When well 
prepared, it is transparent, and, upon being held between the eye and the light, appears 
of a rich orange red or garnet color; but if of inferior quality it is black and opaque. 
It is hard and brittle, and rings when struck with a hard substance. It is insoluble in 
water, but soluble in acids and cream of tartar, with the exception of a few red flocculi. 
Its essential constituents are the teroxide and tersulphide, united in variable proportions. 
Sometimes glass of lead is sold for glass of antimony, a fraud readily detected by the 
difference between the two substances in specific gravity ; glass of lead having a density 
of nearly seven, while that of glass of antimony is not quite five. 

Medical Properties, etc. Glass of antimony is an active antimonial; but, owing to its 
variable composition and unequal operation, it is at present very seldom used. When 
the levigated powder is mixed with one-eighth of its weight of melted yellow wax, and 
the mixture roasted over a slow fire, with constant stirring, until it ceases to exhale 
vapors, a coal-like pulverizable mass is formed, which is the cerated glass of antimony, 
a preparation formerly included in the Edinburgh Pharmacopeeia. 


GLECHOMA HEDERACKA. Nepeta Glechoma. Ground-iwy. A small perennial, 
labiate herb, indigenous in Europe and the United States, and growing in shady, grassy 
places, as in orchards and along fences and hedges. The herb was formerly officinal, 
and still enjoys some credit as a domestic remedy. It has a peculiar disagreeable odor, 
and a bitterish, somewhat aromatic taste, and imparts its properties to boiling water. 
It is very prone to have galls developed on it, and to be infested with micromycetes. 
(Journ. de Pharm., 1875, p. 127.) It is said to be gently stimulant and tonic, with, per- 
haps, a peculiar direction to the lungs and kidneys. It has also been considered upe- 
rient. It has been most used in chronic affections of the pulmonary and urinary organs, 
and at one time had considerable reputation as aremedy in consumption. A half drachm 
to a drachm was usually given in infusion as a dose. 


GLOBULARIA ALYPUM. Wild Senna of Europe. This is asmall shrub, growing 
on the European shores of the Mediterranean, the leaves of which have been occasionally 
used as a cathartic since the middleages. Dr. Gustave Planchon, of Montpellier, France, 
states that the leaves of this species are a mild and efficient cathartic, without the grip- 
ing properties of senna, and without leaving behind a tendency to constipate like rhu- 
barb, which, however, it resembles in tonic power. One ounce is given for a dose in 
decoction. It is unknown in this country. (P. J. 77., xvi. 426.) 


GLORIOSA SUPERBA. The roots, stalk, and leaves of this climbing liliaceous 
plant are said to be an acrid narcotic poison, and not infrequently used for suicidal pur- 
poses in India. Prof. C. J. H. Warden found in them two resins, and a very poisonous 
bitter principle, swperbine. (P. J. Tr., xi. 496.) 

GLUE. Animpure form of gelatin, obtained from various animal substances by boil- 
ing them in water, straining the solution, and evaporating it till upon cooling it assumes 
the consistence of jelly. The soft mass which results is then divided into thin slices, 
which are dried in the open air. Glue, when of good quality, is hard and brittle, of a 
color varying from light yellow to brown, and equally transparent throughout. It 
softens and swells very much in cold water, without dissolving; but is readily dissolved 
by hot water. It is soluble in a large ane ee of glycerin, and with heat forms with 
it in smaller proportion a jelly. (Maisch, A. J. P., xlii. 518.) It is employed chiefly for 
cementing pieces of wood, being generally too impure for the purpose of a test, or as an 
article of food. An elastic and imputrescible preparation of glue, useful for various pur- 
poses in the arts and in medicine, may be made by dissolving glue in water by means 
of a water-bath, concentrating the solution, then adding a weight of glycerin nearly 
equal to that of the glue employed, thoroughly mixing, evaporating the residue of the 
water, and finally pouring into moulds, or on a marble slab. It is especially applicable 
to the preparation of artificial anatomical specimens. (Journ. de Pharm., 1857, p. 23.) 
The various hectograph compositions introduced within recent years for copying pur- 
poses are similar mixtures. One of the best copying masses is made by dissolving 
one part of glue or gelatin in a mixture of two parts of water and four parts of glycerin, 
with a few drops of carbolic acid, heating, straining, and adding three parts of sifted 
whiting or terra alba. (See NV. R., 1879, pp. 338, 864.) A good liquid glue may be made 
by rubbing up in two pints of rain-water, with the heat of a water-bath, 16 ounces of the 
best white glue and 4 ounces of dry white lead, until thoroughly mixed, then adding 4 
fluidounces of alcohol, and continuing the heat and the agitation for a few minutes. 
The mixture is to be poured into bottles while still hot. (Drug. Circular, Oct. 1866. 
A liquid glue may also be readily prepared by mixing in a stoppered bottle 38 parts o 
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gre, properly divided, and 100 parts of acetic acid of commerce, the latter of which 
issolves the glue as water dissolves gum. On exposure the acid evaporates, leaving the 
glue unchanged. (Journ. de Pharm., 8¢ sér., xlvi. 85.) It is stated that an excellent 
liquid glue may be made by dissolving glue in sweet spirit of nitre. A mode of pre- 

aring strong liquid glue, reeommended by M. Knaff, is to take three parts of good glue 
in small pieces, cover it with eight parts of water, and, after having allowed it to stand for 
some hours, add half a part of hydrochloric acid and three-fourths of a part of sulphate 
of zinc, and expose the whole for 10 or 12 hours to a heat from 8.1° C. (178° F.)- 
87.2° C. (189° F.). This does not gelatinize, and keeps well. (A. J. P., 1868, p. 380; from 
Journ de Pharm.) It is stated that a water-proof glue may be made by adding bi- 
chromate of potassium to the solution of glue just before using, in the proportion of 
one part to fifty of glue. (A. J. P., xliii. 420.) Chromatized gelatin, obtained by the 
addition of one part of bichromate of potassium to five parts of a solution (5 or 10 per 
cent.) of gelatin, forms an excellent cement for glass. The surfaces to be united, after 
being smeared with the cement, are placed upon each other and exposed to the sun. After 
a few hours the adhesion is perfect and almost invisible, and boiling water itself has no 
action on the cement. (Lond. Lancet, Nov. 11, 1876; from Journ. de Méd. de Bruzelles, 
Juillet, 1876.) For other formulas for liquid glue, see A. J. P., xliii. 421. 

Capsules of Gelatin. Glue has within a few years been applied to an important prac- 
tical purpose in pharmacy. Certain medicines are so offensive to the taste, and conse- 
quently so apt to sicken the stomach, that it is highly desirable to administer them in 
such a way as to prevent their contact with the tongue and palate. ‘This object is fully 
accomplished, so far as regards many disagreeable liquid medicines, by the use of the 
capsules of gelatin. A polished bulb of iron, ivory, or bone, of the size and shape of 
the capsules required, and connected by a slender rod with a handle, is first greased by 
rubbing with an oiled cloth, and then dipped into a solution of gelatin made by heating 
six parts of pure gelatin with one of sweetened water. Upon being withdrawn, it is 
held for a short time so as to allow the excess of the solution to run off, and then fixed 
with the handle in a board, the coated bulb being upward, until the coating becomes 
cold and firm. The capsule is now removed by the fingers, and further dried by exposure 
onatray. A number of capsules having been prepared, they are placed each in a small 
cell upon a board, with their mouths upward; and the liquid they are to contain is in- 
troduced by means of a syringe with a fine point. Their mouths are then closed with 
a drop of the solution of gelatin applied by means of a camel’s-hair pencil, which is 
afterwards strengthened by an additional coating, given by dipping the mouth of the 
capsule into the solution diluted with a little water. (edwood’s Supplement, p. 664.) 
The capsules may be made of such a capacity as to contain from ten to fifteen grains of 
copaiba or other liquid. Capsules are now largely used for enclosing dry powders like 
quinine, ete. These are ovoid in shape, and after being filled with the powder by the 

harmacist, are closed by putting upon the open end a rounded gelatin cap and pressing 
it down tightly. TT. J. Whitfield, of Chicago, and F. E. Davenport have invented 
machines for filling the capsules. 

Another application of gelatin has been proposed by Mr. A. F. Haselden; for the 
formation, namely, of capsules to the tops of bottles, as a substitute for sealing-wax or 
resin. For this purpose, to a pound of gelatin, after it has been melted with as little 
water as necessary, an ounce and a half of glycerin are to be added to give it pliability 
and toughness, and a little liquid cochineal to color it; the cork and neck of the bottle 
are then dipped into the liquid, which gives them a coating, which may be rendered as 
thick as required by repeating the immersion if necessary. These are the essentials of 
the operation, but various manipulations are necessary to meet all the demands of the 
case, for which we refer to Mr. Haselden’s article in the P. J. Tv. (1866, p. 450). 


GNAPHALIUM MARGARITACEUM. Cudweed. Life-everlasting. An indigenous 
herbaceous perennial, growing in fields and woods, and flowering in August. The herb 
of this species and of G. polycephalum, or sweet-scented life-everlasting, is sometimes 
used, in the form of tea, by the country people, in diseases of the chest and of the bowels, 
and in hemorrhagic affections, and externally, in the way of fomentation, in bruises, 
languid tumors, and other local complaints; but it probably possesses little medical 
virtue. Shoepf says that it is anodyne. In Europe different species of Gnaphalium are 
also occasionally employed for similar purposes. (See Antennaria margaritacea.) 


GOLD. Aurum. The preparations of this metal were introduced to the notice of 
physicians by Dr. Chrestien, of Montpellier, in 1810. They are employed both inter- 
nally and by friction on the tongue and gums. The principal affections in which they 
have been recommended are secondary syphilis, syphilitic ulcerations, scrofula, and in- 
veterate eruptions, particularly those of a leprous character. The chief preparations 
which have been employed, up to the present time, are metallic gold in a finely divided 
state, the oxide (teroxide or auric acid), the chloride (terchloride), the iodide, the double 
chloride of gold and sodium, now officinal, the chloroaurate of ammonium (a compound 
of terchloride of gold and chloride of ammonium), and the cyanide (tercyanide) of gold. 
Gold in powder may be obtained by rubbing up gold-leaf with 10 or 12 times its weight 
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of sulphate of potassium until brilliant particles are no longer visible, and then washing 
away the sulphate with boiling water. The oxide may be procured by treating the nitro- 
hydrochloric solution of gold with an excess of magnesia, and washing the precipitate, first 
with water, and afterwards with dilute nitric acid. This process being tedious, M. L. 
Figuier prefers to obtain the oxide by precipitating the cold solution of chloride of gold, 
rendered strongly alkaline by caustic potassa, with a solution of chloride of barium. The 
precipitate, consisting of aurate of barium, is then treated with dilute nitric acid, which 
dissolves the barium and leaves the oxide of gold pure. Ten parts of gold, thus treated, 
produced 11:75 parts of oxide; while the same quantity of gold by the magnesia process 
yielded only 9 parts. (Journ. de Pharm., Dec. 1847.) The chloride is obtained by dissolv- 
ing pure gold in three times its weight of nitrohydrochloric acid, with the aid of a mod- 
erate heat. The solution is evaporated by a gentle heat nearly to dryness, being at the 
same time stirred with a glass rod. It is in the form of a crystalline mass of a deep red 
color. Its solution has a fine yellow tint. Being deliquescent, it requires to be kept in 
ground-stoppered bottles. (See Auri et Sodii Chloridum.) The iodide may be made by pre- 
cipitating a solution of terchloride of gold by one of iodide of potassium, and washing 
the precipitate with alcohol to remove the excess of iodine. It is of a greenish-yellow 
color, and, when heated in a porcelain crucible, is resolved into iodine vapors and a resi- 
due of pure gold. The chloraurate of ammonium is formed by dissolving one part of 
the terchloride of gold and two parts of chloride of ammonium in distilled water, assisted 
by a few drops of nitrohydrochloric acid, and evaporating the solution to dryness by a gen- 
tle heat. The cyanide is best obtained, according to M. Oscar Figuier, as follows. Prepare 
the chloride of gold as neutral as possible by repeated solutions and erystallizations; and 
to the solution of this salt add, very cautiously, avoiding any excess, a solution of pure 
cyanide of potassium, so long as any precipitate falls. (See Potassit Cyanidum.) 'The 
precipitate, consisting of cyanide of gold, is to be washed with pure water, and dried in 
the dark. Gold in powder, and the oxide, chloride, iodide, sodio-chloride, and cyanide, 
are officinal in the French Codex. 

The preparations of gold are decidedly poisonous, though in different degrees. The 
chloride is most virulent, and, according to Dr. Chrestien, is even more active than cor- 
rosive sublimate. In an overdose, it produces pain, inflammation, and even ulceration 
of the stomach and bowels, and otherwise acts as a corrosive poison. The general effect 
of these preparations, in moderate doses, is to produce increased fulness and frequency 
of the pulse, and to augment the urine and insensible perspiration, without interfering 
with the appetite to the regular action of the bowels; but, if the dose be pushed too far, 
general irritation is apt to be produced, inflammation seizes upon some organ, according 
to the predisposition of the individual, and fever is developed. 

Gold in powder, the oxide, chloride, and iodide are not as much used as the double 
chloride of gold and sodium. The oxide may be given in the form of pill, containing 
the tenth of a grain, in scrofula and lymphatic swellings, beginning with one pill daily, 
and afterwards gradually increasing to seven or eight in twenty-four hours. The 
chloride has been used with advantage as a caustic in lupus, and in syphilitic tubercles 
and ulcers, by M. Chavannes. The iodide may be given in the same cases with the 
other preparations. The dose is from the fifteenth to the tenth of a grain. 

Chloroaurate of ammonium has been recommended by Bouchardat in amenorrhea 
and dysmenorrhea in debilitated subjects, in the dose of about the tenth of a grain. A 
grain may be dissolved in five teaspoonfuls of alcohol and five of water, and a teaspoon- 
ful given morning and evening, mixed with sweetened water. 

Cyanide of gold is employed, like the chloride of gold and sodium, mixed with inert 
powders by friction, and in the form of pill. The fifteenth of a grain may be rubbed 
into the gums daily for fifteen days, next the fourteenth of a grain for fourteen days, 
and so on, increasing until the dose amounts to the ninth or eighth of a grain. The 
dose for internal exhibition is the eighteenth of a grain, gradually increased to the 
eighth. Cyanide of gold has been found useful in the treatment of syphilis and scrofula 
by M. Pourché, and is said to be less exciting than the double chloride, when used in 
those diseases. 

The different medicinal compounds of gold should not be prepared in pill, powder, or 
otherwise, until they are wanted for use; as they are liable to undergo decomposition 
when kept. They should be carefully secluded from the light. 

GRASS-TREH GUM. An Australian product, said to be obtained by exudation 
from different species of Xanthorrheea, especially X. hastilis. As described by Mr. P. 
L. Simmonds, it is of a resinous character, usually as found in the markets in the state 
of small fragments or coarse powder, resulting from the breaking up of the larger brit- 
tle masses in which it first occurs. It is of a deep reddish yellow color in mass, but 
greenish yellow in powder. It does not dissolve in the mouth when chewed, nor adhere 
to the teeth, but has a slightly astringent and aromatic flavor. It melts with heat, and 
at a higher temperature takes fire in the air, burning with a smoky flame, and emitting 
a fragrant odor not unlike that of balsam of Tolu. It yields picric acid largely under 
the action of nitric acid. It is reeommended as a source of gas for illumination. The 
natives and early settlers are said to have used it as a medicine in diarrhea. It is obe 
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tainable in inexhaustible quantities, as the plants producing it are abundant throughout 
almost the whole of Australia. (A. J. P., 1866, p. 465.) 


GRATIOLA OFFICINALIS. Hedge-hyssop. This is a perennial herb, indigenous 
in the south of Europe, where it flourishes in meadows and other moist grounds. The 
whole herb is used. It is nearly inodorous, but has a bitter nauseous taste. Both water 
and alcohol extract its active properties. Its chemical constitution has been investigated 
by Dr. F. G. Walz, who found the following constituents: 1. gratiolin, 2. gratiosolin 
3. gratiolacrin, 4. fixed oil, 5. a brown resin, 6. tannic acid, and 7. a volatile acid, the 
antirrhinic acid, which exists in many of the Scrophularinee. These results are some 
what doubtful, however, and need further confirmation. (See Chem. Centralblatt, Oct. 
1858, p. 689; also A. J. P., July, 1859.) Hedge-hyssop is a drastic cathartic and emetic, 
possessing also diuretic properties, and is employed on the continent of Europe in dropsy, 
jaundice, worms, chronic hepatic affections, scrofula, and various other complaints. 
With us it is almost unknown as aremedy. The dose of the powdered herb is from 
fifteen to thirty grains; of the infusion, made in the proportion of half an ounce to the 
pint of boiling water, half a fluidounce. 


GROUND NUTS. Pea Nuts. The fruit of Arachis hypogea, a leguminous, annual 
plant, indigenous probably in Africa and South America, and abundantly cultivated in 
our Southern States, China, ete. Thirty thousand tons are said to be produced annually 
in Senegal, and the crop of 1876 in the United States was valued at $3,000,000. A re- 
markable property of the plant is that its fruit ripens under the surface of the ground, 
into which the pods penetrate in the progress of their growth. Theseeds constitute the 
well-known ground nuts of our markets, which consist of a dry, brittle envelope, and 
a yellowish-white kernel. When roasted, ground nuts constitutefor many a very agree- 
able article of food, and in the South are said to be much used asa substitute for coffee. 
They are, however, chiefly valuable on account of their richness in a fixed oil, which 
amounts to more than twenty per cent. It is obtained by expression; the nuts being 
ground into a paste, and moderately heated before being submitted to pressure. The oil 
consists of the glycerides of four different fatty acids. The chief of these is oleic acid, 
C,,H;,0,, with which is associated hypogeic acid, C;,.H,,0,, palmitic acid, C,,H;,0,, and 
arachic acid, C.,H,,O,. As described by Mr. Jonas Winter, the oil has a bright yellow 
color, the characteristic odor of the fruit, and a mild not unpleasant taste. It is soluble 
in all proportions in ether, chloroform, and benzin, but insoluble in alcohol. Its sp. gr. 
is 0-918 at 155° C. (60° F.). At 38-8° C. (88° F.) it thickens, at 0° C. (82° F.) congeals 
imperfectly, and at 326°6° C. (620° F.) is decomposed, giving out spontaneously inflam- 
mable vapors. Mr. Winter made experiments to ascertain how far it might be em- 
ployed with advantage in pharmacy, and found that it answered well in the preparation 
of cerates and ointments, but would not serve as a substitute for olive oil in the prepa- 
ration of lead-plaster. It is a non-drying oil, and will not therefore answer for paint- 
ing; but it is enormously used for adulteration and for various purposes in the arts, as 
for lubricating machinery, and in the manufacture of woollen cloths; in lamps it gives 
even a better light than sperm oil. (A. J. P., 1860, p. 292.) 


GUACO. This name is given in Central and South America, and the West Indies, 
to various plants having supposed alexipharmic properties, and belonging to the genera 
Mikania and Aristolochia; but it is to the different species of the former genus that the 
appellative properly belongs, especially to Mikania Guaco, described by Humboldt and 
Bonpland. (Pl. 4g. ii. 84.) The plants are closely allied tothe Eupatoria. Tor their 
generic character, see Lindley’s Flora Medica, and Giriffith’s Medical Botany. Mikania 
Guaco is described as having twining stems, with round, sulcate, and hairy branches; 
ovate, subacuminate, remotely dentate leaves, somewhat narrowed at the base, rough 
above, and hairy beneath; and flowers in opposite axillary corymbs. The plant isa 
native of intertropical America, and has been introduced into the West India Islands 
from the continent. The leaves are the part used. In the recent state they have a 
bitter taste, and a strong disagreeable odor; but their sensible properties and medical 
virtues are impaired by drying. 

This and other plants have long been employed by the natives as a preventive and 
cure of the bites of poisonous serpents. This application of them was first made known 
by Mutis; and his account was confirmed by Humboldt and Bonpland. Very naturally 
the guaco came afterwards to be considered as antisyphilitic. The medicine has also 
been employed as a febrifuge and anthelmintic, and a few years since attracted consid- 
erable attention for its supposed prophylactic and remedial powers in epidemic cholera 
and chronic diarrhea. According to Guibourt, however, the medicine used in France, 
under the name of guaco, was composed almost entirely of three or four species of Aris- 
tolochia, which, as before stated, are used in some parts of Mexico, as antidotes for snake 
poison, under the name of guaco. The medicine has, moreover, been recommended in 
chronic rheumatism, both internally and locally, and as an application to bites of insects, 
bruises and sprains, and atonic deafness. The probability is that, like eupatorium, it 
has simply the virtues of a mild tonic, and gentle stimulant to the secretions. It is best 
employed in the recent state. The natives, when employing it as a counterpoison, apply 
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the bruised leaves and expressed juice to the bite, and at the same time drink of the in- 
fusion. It is highly recommended by Dr. E. W. Pritchard in the gouty paroxysm, in 
which he has seldom known it to fail giving more or less relief. He gives from half a 
drachm to a drachm of the tincture every four hours, and applies it locally at the same 
time. (P. J. 77., 1861, p. 288.) The preparations recommended for internal use are 
chiefly an infusion and tincture, the former made in the proportion of an ounce of the 
leaves to a pint of boiling water, the latter of about a pound to the gallon of proof spirit. 
The dose may be about the same as that of analogous preparations of eupatorium. (See 
Lond. Med. Times and Gaz., 1852, p. 651; and Journ. de Pharm., 8e sér., xx. 857.) The 
result of a long and close investigation into the natural history of guaco by the distin- 
guished Guibourt is, that the Mikania Guaco, instead of possessing, as has been asserted, 
a strong, penetrating, and nauseous odor, is in fact inodorous, and destitute of all active 
properties; and that the strongly aromatic plants which have been employed under the 
name of guaco all belong to the genus Aristolochia, especially A. eymbifera of Martius, 
growing in Brazil, after this A. maxima (De Cand.), and in less degree A. geminifiora 
of Kunth. (Journ. de Pharm., 1867, p. 99.) 


GUANO. Bird-manure. This is a valuable manure, consisting of the decomposed 
excrement of countless aquatic birds, which has accumulated for ages on certain barren 
and uninhabited islets of the western coasts of South America, and in other localities 
throughout the world. The best comes from Peru, and will be here described. It isa 
coarse dry powder of a brown color. Exposed to the air it absorbs moisture, and be- 
comes somewhat sticky. Its smell is offensive, and slightly ammoniacal. With the 
powder are intermingled friable lumps, which exhibit in their inside whitish specks, 
and which, when exposed to the air, fall to powder, exhaling an ammoniacal smell. It 
is soluble in great part in water, and the solution formed contains chiefly oxalate of am- 
monium. When exposed to heat it blackens, burns with a slight flame, exhales the smell 
of ammonia, and leaves a whitish ash, varying in amount from 27 to 85 per cent. The 
guanos of commerce vary very much in composition, from the best Peruvian to the in- 
ferior sorts, which have scarcely any value as fertilizers. A good specimen of guano, 
analyzed by Fownes, consisted of about two-thirds oxalate of ammonium, and one-third 
earthy and alkaline phosphates, etc. Thesource of oxalate of ammonium is undoubtedly 
the uric acid, originally in the excrement, and which is often found undecomposed in 
the guano. The value of guano asa fertilizer depends chiefly upon the proportion of 
the organic ingredients; the phosphates being of secondary importance. M. EH. Baudri- 
mont infers, from the analysis of seventeen samples of Peruvian guano, that the propor- 
tion of nitrogen may be obtained approximately by dividing the amount of the organic 
matters by five. The samples varied greatly in value. (Journ. de Pharm., Oct. 1857.) 
Crystals of carbonate of ammonium have been observed in guano. Colombian guano 
was found by Dr. C. Morfit, of Baltimore, to be rich in phosphoric acid and lime. (Chem. 
Gaz., Dec. 1, 1855.) Unger obtained from Peruvian guano, in 1845, a peculiar sub- 
stance, called guanine, C;H;N,O. (See Journ. de Pharm., 4e sér., xvii. 828.) By the 
action of nitrous acid upon guanine there is produced the base wanthine, C,H,N,0,, and 
Emil Fischer has recently shown that theobromine and caffeine are capable of being pro- 
duced from xanthine, and are, in fact, dimethyl- and trimethyl-xanthine respectively. 
(A. J. P., 1882, p. 218.) 

In South America, guano has been used with benefit, internally and externally, as a 
remedy in the different forms of lepra. The late Prof. Horner, of Philadelphia, employed 
it as a cataplasm, mixed with an equal quantity of potters’ clay, in a case of chronic 
inflammation of the knee-joint. In this proportion it blistered the surface; and cata- 
plasms were afterwards adopted, containing one-third and one-fourth of guano. (Med. 
Exam., 1852, p. 69.) Prof. Horner attributed the revulsive effect of guano to urate of 
ammonium; but the best authorities state that oxalate of ammonium is the character- 
istic salt of this substance. Since 1852, guano has been a good deal used in cutaneous 
diseases, especially in ecthyma, eczema, and tinea capitis. It is employed in the form 
of bath, lotion, and ointment. Récamier prescribed baths in these diseases, each bath 
containing sixteen ounces of guano; and the practice has been imitated with success by 
M. Desmartis, and by M. Van der Abeele, of Belgium. The lotion may be made by 
exhausting an ounce of guano with a pint of boiling water, and filtering the solution. 
The ointment is formed of various strengths, from one to five parts of guano to fifteen 
of lard. M. C. Girardin prepares an extract of guano by exhausting it with alcohol, 
diluted with twice its bulk of water, and evaporating the solution to dryness. Of this 
extract he makes an ointment, useful in eruptions, by mixing it with three parts of lard, 
and also a syrup, flavored with vanilla, of which the dose is a fluidrachm, containing a 
grain of the extract, to be given in scrofula. The variable composition of guano must 
always form a serious objection to its therapeutic use. j 


GYNOCARDIA ODORATA. Chaulmoogra. This is an East India plant, the fruit 
of which has been employed, with asserted benefit, in elephantiasis or the leprosy of the 
East. The fruit is a succulent indehiscent pericarp, which yields a fixed oil by expres- 
sion. Chaulmoogra oil, as it occurs in commerce, is solid at 17° OC. (62°6° F.), of a 
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whitish color, sometimes tinged with brown, and is usually prepared by expressing the 
kernels of the seed. It is sometimes prepared by boiling the crushed seeds with water 
and separating the oil. It has an acid reaction to litmus-paper, melts at 42° C. (107-6° 
F.), and at this temperature its sp. gr. is 930. Alcohol dissolves a considerable por- 
tion of it, whilst ether, chloroform, bisulphide of carbon, and benzin dissolve it freely. 
John Moss (P. J. Tr., x. 251) found in chaulmoogra oil, gynocardic acid 11-7, palmitie 
acid 6°3, hypogeic acid 4, cocinice acid 2°38 per cent. in combination with glyceryl as 
fats, whilst gynocardic and palmitic acids were also found in the free state; the activity 
of the oil he believes to be due to gynocardic acid, and states that the green coloration pro- 
duced by treating the oil with sulphuric acid (Dymock’s test) can also be obtained by treat- 
ing palm oil in the same manner, yet purified gynocardic acid gives the same green color. 
Dr. John D. Hillis has used chaulmoogra oil with success in true leprosy. He gives it 
internally, in doses commencing with ten minims, emulsionized with milk ; and one part 
of the oil with fifteen of olive oil, applied externally. (VV. Y. Med. Abstract, 1881.) The 
seeds are used internally, and the oil applied to the ulcers. Dr. Mouat has used it advan- 
tageously in leprosy, ichthyosis, scrofulous enlargements, and constitutional syphilis. He 
gave the seeds in the dose of six grains three times aday. (Am. Journ. of Med. Sci., N.S., 
xxx. 493; from Association Med. Journ., Aug. 17, 1855.) Mr. Cottle uses the oil, com- 
mencing with doses of 4 drops and increasing toadrachm. (Brit. Med. Jour., 1879, i. 968.) 

HAMAMELIS VIRGINICA. Witch-Aazel. An indigenous shrub, from five to 
fifteen feet high, growing in almost all sections of the United States, usually on hills or 
in stony places, and often on the banks of streams. It is remarkable for the late appear- 
ance of its yellow flowers, which expand in September or October, and continue till the 
weather becomes very cold in winter. The fruit, which is a nut-like capsule not unlike 
the hazel-nut, ripens in the following autumn, and is often mingled on the same plant 
with the new blossoms. The bark has a bitter, astringent, somewhat sweetish, and pun- 
gent taste. It probably first attracted notice as a remedy of the Indians, who are said 
to have used it as asedative and discutient in painful tumors, and other cases of exter- 
nal inflammation. It is used in the shape of poultice, or as a wash in the form of decoc- 
tion, in hemorrhoidal affections and ophthalmia. A distilled extract of witch-hazel has 
been largely used as a nostrum in this country. Quite as marvellous results have been 
claimed from the use of a similar extract made by distilling 10 parts of the bark with a 
mixture of 10 parts of alcohol and 90 of water. The leaves are said to possess similar 

roperties, and, in the state of infusion, to be given internally in bowel complaints and 
Pparsicc Fagen. Dr. James Fountain, of Peekskill, N. Y., speaks in strong terms of the 
efficacy of the bark in hemorrhage of the lungs and stomach, and also highly recom- 
mends, as one of the best applications in external piles, an ointment prepared from lard 
and a decoction of equal parts of this bark, white-oak bark, and that of the apple-tree. 
He believes the witch-hazel to possess anodyne properties. (VV. Y. Journ. of Med., x. 208.) 
Dr. N. 8. Davis agrees with Dr. Fountain in his estimate of this remedy, which he has 
employed usefully in incipient phthisis. He gives it in decoction, made with an ounce 
of the bark to a pint of water, of which the dose is a wineglassful every three, six, or 
eight hours. (Transact. of Am. Med. Assoc., i. 350.) Still another use of the remedy 
is for the prevention of abortion, for which purpose it is recommended by Dr. W. W. 
Durham, who states that he has employed it very successfully in obviating the effects 
of the cotton root in bringing on miscarriage. (Med. and Surg. Reporter, 1867, p. 101; 
from Atlanta Med. and Surg. Journ.) The seeds are black and shining externally, white, 
oily, and farinaceous within, and edible like the hazelnut. 

HARTSHORN. Cornu. Lond., Ed. This ancient medicine was the horn of Cervus 
Elaphus, the stag or hart. ‘This species of deer inhabits Europe, Asia, and the North 
of Africa. The horns of our own common deer, Cervus Virginianus, though employed 
in the arts, were not officinal. Hartshorn has been usually imported into this country 
from Germany, in the form of shavings. These are without smell and taste, pliable, 
and of an ivory yellow color. According to M. Merat-Guillot, they contain in 100 parts, 
27 of gelatin, 57-5 of phosphate of calcium, 1 of carbonate’ of calcium, and 14°5 of 
water including the loss. Boiling water extracts their gelatin, forming a transparent, 
colorless jelly, which may be rendered palatable by the addition of sugar, lemon or orange 
juice, and a little wine. To prepare it, two pints of water are boiled with four ounces 
of the shavings to a pint, and the residue strained while hot. The liquid gelatinizes 
upon cooling. By destructive distillation, the shavings yield an impure solution of 
carbonate of ammonium, which was formerly called spirit of hartshorn ; and the same 
name has been applied to similar ammoniacal solutions from other sources. 

Cornu Ustum. (Lond.) Burnt Hartshorn. The directions formerly given by the Lon- 
don College for the preparation of this substance were to ‘‘ burn pieces of Hartshorn in 
an open vessel until they are thoroughly white; then powder them, and prepare them 
in the manner directed for Chalk.’’ The horn must not only be heated, but also burnt. 
Burnt hartshorn consists of bone-phosphate of calcium, with about 1 per cent. of free 
lime, derived from the carbonate contained in the horns. Calcined bone is usually sold 
in the shops for burnt hartshorn. For the chemical characters of bone-phosphate of 
calcium, see Calcii Phosphas Preecipitata. 
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The opinion formerly entertained, that burnt hartshorn was antacid, has been aban- 
doned since the discovery of its chemical nature. It is a useless, barbarous remedy. 


HEDERA HELIX. Ivy. This well-known evergreen creeper is a native of Europe. 
The fresh leaves have a balsamic odor, especially when rubbed, and a bitterish, harsh, 
unpleasant taste. They are used for dressing issues, and, in the form of decoction, have 
been recommended in sanious ulcers and cutaneous eruptions, particularly tetter and 
the itch. Dried and powdered, they have been employed in the atrophy of children, 
and in complaints of the lungs, in the dose of a scruple or more. The berries, which 
have an acidulous, resinous, somewhat pungent taste, are said to be purgative and even 
emetic. MM. Vandamme and Chevallier discovered in ivy seeds a peculiar alkaline 
principle, which they called hederine (hederia). It is very bitter, and appears to be closely 
allied to quinine in febrifuge properties. It is obtained by treating the seeds with hy- 
drate of lime, dissolving the precipitated alkaloid in boiling alcohol, and evaporating 
the alcoholic solution (A. J. P., xili. 172.) Prof. Posselt has discovered two acids in 
the seeds, one of which has their taste in a high degree, and was named by him hederic 
acid, the other he did not obtain quite pure. (See Chem. Giaz., 1849, p. 98.) The seeds 
were also found to contain a variety of tannic acid, turning ferric salts dark green, to 
which Posselt gave the name of hedera-tannic acid. (Ann. Ch. und Phar., 69, p. 62.) 
Dr. F. A. Hartsen has found in the leaves a crystalline glucoside allied to saponin. (A. 
J. P., 1875, xlvii. 268.) Davies and Hutchinson confirmed the existence of Posselt’s 
hederic acid, but with Kingzett they now believe that it is not an acid but a glucoside. 
(Year-Book of Ph., 1877, p. 508.) From the trunks of old ivy plants, growing in the 
south of EHurope and the north of Africa, a resinous substance exudes through incisions 
in the bark, which has been employed in medicine under the name of ivy gum. It is in 
pieces of various sizes, of a dark yellowish brown color, sometimes inclining to orange, 
more or less transparent, sometimes of a deep ruby red color internally, of a vitreous 
fracture, pulverizable, yielding a lively orange yellow powder, of a peculiar not dis- 
agreeable odor when heated or inflamed, and of a bitterish resinous taste. Its chief con- 
stituent is resin, though some pieces contain a considerable proportion of bassorin, and 
others large quantities of ligneous matter. It was formerly used as a stimulant and 
emmenagogue, but is now scarcely employed. Placed in the cavities of carious teeth, 
it is said to relieve toothache. The wood of the ivy, which is light and porous, is some- 
times used for making zsswe-peas. 


HELENIUM AUTUMNALE. False Sunflower. Sneezewort. An indigenous peren- 
nial, bitter, somewhat acrid herb. The leaves and flowers snuffed up in the state of 
powder produce violent sneezing, and have been used as an errhine. F. J. Koch (A.J. 
P., 1874, p. 221) found in the plant a bitter principle believed to be a glucoside, malic 
acid, traces of tannic acid, albumen, volatile oil, ete. 


HELENIUM TENUIFOLIUM. A common roadside weed in Mississippi and 
Louisiana, which is stated by Dr. Galloway to be very poisonous, producing in animals 
muscular twitchings, passing into violent convulsions, terminating in death. In four 


negroes it produced spasms, with more or less delirium and loss of consciousness. (A. J. 
P., 1872, p. 309.) 


HELIANTHEMUM. Frostwort. The herb of the Helianthemum Canadense. belong- 
ing to the natural order of Cistacew, was formerly included in the U.S. secondary list. 
The frostwort, frost-weed, or rock rose, as this plant is variously called, is an herbaceous 
evar from six to eighteen inches high, with a slender, rigid, pubescent stem, ob- 

ong, somewhat lanceolate leaves about an inch in length, and large yellow flowers, the 

calyx and peduncles of which, as well as the branches, are covered with a white down. 
The flowers which first appear are terminal, few or solitary, large, on short peduncles, 
with erosely emarginate petals about twice as long as the calyx. Later in the season, 
or on different plants, other flowers appear, very small, axillary, solitary or somewhat 
clustered, nearly sessile, sometimes destitute of pétals, and usually wanting the two 
outer sepals of the calyx. The fruit is a capsule, smooth and shining, with brown, 
scabrous, punctate seeds. Frostwort grows in all parts of the United States, preferring 
dry sandy soils, and flowering in June in the Middle States. The herb of H. corymbosum 
has been examined by Fred. J. Kruell, who found in it tannin in large proportion, 
resin, glucose, gum, extractive, chlorophyll, and inorganic salts. He presumes that its 
virtues reside in the tannin and extractive. (A. J. P., 1874, p. 358.) 

Medical Properties and Uses. The herb has an astringent, slightly aromatic, and bit- 
terish taste; and appears to possess tonic and astringent properties, and some years since 
was employed as a remedy in scrofulous diseases. (See U. S. D., 14th ed.) In a pam- 
phlet upon the frost-weed by Dr. D. A. Tyler, published at New Haven, 1846, it is 
stated that H. corymbosum possesses similar properties, and is indiscriminately em- 
ployed with H. Canadense. He found both useful in scrofula, diarrhea, and secondary 
syphilis, and locally as a gargle in scarlatina, and a wash in prurigo. The plant has 
been used in the forms of powder, decoction, fluid extract, tincture, and syrup; and 
may be given freely with impunity. Dr. Tyler, however, has known the strong decoc- 
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tion and the extract to produce vomiting. He considers two grains of the latter as a full 
dose for an adult. 


HELIANTHUS ANNUUS. Common Sunflower. This very large composite is cul- 
tivated in this country, Europe, and especially in China, chiefly for the sake of the fixed 
oil yielded by the seed. This, when pure, is nearly free from flavor, and is said to make 
an excellent salad dressing, and to be one of the best burning oils known. The increase 
in cultivation is stated to be nearly a thousand-fold, 275 pounds of oil being a fair yield 
per acre. For particulars as to cultivation, see A. J. P., 1875, p. 460; also WV. R., 1876, p. 
165. The stalk, when treated as is flax, yields a long, fine fibre, which is said to be used 
in China for the adulteration of silk. The sunflower also enjoys the reputation of pro- 
tecting against marsh miasmata. It is related that a malarial locality in Belgium on 
the Scheldt has by its planting been rendered healthy. (N. Y. Med. Rec., 1868, p. 358.) 
M. Chardon has obtained a small quantity of a peculiar oleoresin from sunflowers grown 
in Algeria. (P. J. Tr., 1873, p. 823.) ‘The Pah Ute Indians are said to use very freely 
as food the seeds of two indigenous sunflowers, H. petiolaris and H. lenticularis. (Proc. 
er ete, SX VII. 178.) 


HELLEBORUS. Black Hellebore. (Ellébore noire, Fr.; Schwarze Niesswurzel, G. ; 
Elleboro nero, It.; Helebor negro, Sp.) Until the recent revision, the U.S. Pharma- 
copeia has always recognized the black hellebore, a plant belonging to the Ranunculacee. 

Helleborus niger, Willd. The root or rhizome of the black hellebore is perennial, 
knotted, blackish on the outside, white within, and sends off numerous long, simple, 
depending fibres, which are brownish yellow when fresh, but become dark brown upon 
drying. The leaves are pedate, of a deep green color, and stand on long footstalks which 
spring immediately from the root. Each leaf is composed of five or more leaflets, one 
terminal, and two, three, or four on each side, supported on a single partial petiole. The 
leaflets are ovate-lanceolate, smooth, shining, coriaceous, and serrated above. The flower- 
stem, which also rises from the root, is six or eight inches high, round, tapering, and 
reddish towards the base, and bears one or two large, pendent, rose-like flowers, accom- 
panied with floral leaves, which supply the place of the calyx. The petals, five in num- 
ber, are large, roundish, concave, spreading, and of a white or pale rose-color, with 
occasionally a greenish tinge. There are two varieties of the plant—humilifolius and 
altifolius—in the former of which the leaves are shorter than the flower-stem, in the 
latter longer. It is a native of the mountainous regions of southern and temperate 
Europe, and is found in Greece, Austria, Italy, Switzerland, France, and Spain. It is 
cultivated in gardens for the beauty of its flowers, which expand in the middle of win- 
ter, and have thus given it the name of Christmas rose. 

Till the publication of Tournefort’s travels in the Levant, this plant was regarded as 
identical with the hellebore of the ancient Greeks and Romans. But in the island of 
Anticyra, and various parts of continental Greece, in which it appears from the testi- 
mony of ancient writers that the hellebore abounded, this traveller discovered a species 
entirely distinct from those before described, and particularly from H. niger. He called it 
H. orientalis, and reasonably inferred that it was the true hellebore of the ancients; and 
botanists at present generally coincide in this opinion. But, as H. niger is also found in 
some parts of Greece, it is not impossible that the two plants were indiscriminately used. 
It is, indeed, highly probable that they possess similar properties; and a third, H. viridis, 
which grows in the west of Europe, is said to be frequently substituted for H. niger, 
which it closely resembles, if it does not equal in medicinal power. The roots of various 
other plants, not belonging to the same genus, are said to be frequently substituted for 
the black hellebore. They may usually be readily distinguished by attending to the 
characters of the genuine root.* 

The medicine of which we are treating is sometimes called melampodium, in honor 
of Melampus, an ancient shepherd or physician, who is said to have cured the daughters 
of King Pretus by giving them the milk of goats which had been fed on hellebore. 

Though the whole root is kept in the shops, the fibres are the portion usually recom- 
mended. They are about as thick as a straw, when not broken from four inches toa 
foot in length, smooth, brittle, externally black or deep brown, internally white or yel- 
lowish white, with little smell, and a bitterish, nauseous, acrid taste. In their recent 
state they are extremely acrimonious, producing on the tongue a burning and benumb- 
ing impression, like that which results from taking hot liquids into the mouth. This 
acrimony is diminished by drying, and still further impaired by age. MM. Feneulle 

* A root said to be not unfrequently substituted for or mixed with the genuine, and often to be met with in the 
shops of this country, is thought to be that of the Actza spicata of Europe. This has been particularly described 
by Dr. Carson (A. J. P., xx. 163). The points of difference upon which that writer especially insists are the diffuse, 
jointed, stem-like character of the caudex of the false root, the straggling, separated, and horizontal arrange- 
ment of the fibres, and their dense, woody structure, and reddish brown color, contrasted with the thickness, 
double-headed form, and sponginess of the genuine caudex, the close-set, perpendicular position of its fibres, and 
their wrinkled appearance, soft texture, and grayish brown color. The transverse section of the fibre of the 
Actea presents the appearance of a cross, which is not obvious in that of the black hellebore, though the central 
point of this, if closely examined, will be found to present a somewhat stellate appearance. In the P. J. Tr. for 
Aug. 1861 (p. 112), Prof. Bentley states that solution of perchloride of iron produces little change of color and 


little or no precipitation with an infusion of black hellebore, while with a similar infusion of the Actea root it 
causes a deep-blue or black color and a copious precipitate. 
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and Capron obtained from black hellebore a volatile oil, an acrid fixed oil, a resinous 
substance, wax, a volatile acid, bitter extractive, gum, albumen, gallate of potassium, 
acid gallate of calcium, a salt of ammonia, and woody fibre. Mr. William Bastick dis- 
covered a peculiar crystalline principle, which he proposed to call helleborin. It is in 
white, translucent crystals, of a bitter taste with a tingling effect on the tongue, not vol- 
atilizable, slightly soluble in water, more so in ether and alcohol, and more readily in 
these liquids hot than cold. (P. J. Ur., xii. 274.) Water and alcohol extract the virtues 
of the root, which are impaired by long boiling. 

Some interesting results, chemical and physiological, in relation to both the black 
and green hellebore, which in these respects may be considered as one, have been ob- 
tained by Marmé and Husemann. A solution of an extract of the root, having been 

urified by precipitation with solution of subacetate of lead, and then freed from lead 
ty sulphuretted hydrogen, yielded with phospho-molybdic acid a precipitate, which 
was found to have poisonous properties. They gave to this principle the name of hel/e- 
borein, and found for it the formula C,,H,,0,;. They ascertained that it was a glucoside, 
separable by boiling with acid into glucose and a peculiar principle which they propose 
to call helleboretin, C,,H,,03, a compound of a fine violet color. The helleborein of these 
chemists exists both in the root and leaves. It has a taste at once sweet and bitter, is 
soluble in water and weak alcohol, and much less so in ether and absolute alcohol, and 
is crystallizable in rhomboidal prisms. It is precipitable by tannic acid and mercu- 
rous acetate. (Journ. de Pharm. et de Chim., 4e sér., ii. 258.) Husemann and Marme 
(Ann. Ch. und Phar., 185, p. 61) also examined more thoroughly the helleborin of Bas- 
tick. They ascribe to it the formula C,,H,,0,, and find that when boiled with dilute 
sulphuric acid, or better, zinc chloride, it is converted into sugar and helleboresin, 
C.)H,,0,- They obtain this glucoside by treating with hot water the green fatty matter 
which is dissolved out of the root by boiling alcohol. Though both the principles re- 
ferred to by the German chemists mentioned are poisonous, the products of their decom- 
position are said to be harmless. Neither of them is volatile. Helleborein is strongly 
irritant to the mucous membranes, causing, when applied to the conjunctiva, redness, 
swelling, and increased secretion with indirect enlargement of the pupil, and to the 
nasal membrane, sneezing, though in less degree than veratria. The salivary secretion 
appears to be stimulated not only by its application to the mouth, but also through the 
system. Small doses produce little effect on the stomach; but, repeated and accumu- 
lated, they cause anorexia, nausea even to vomiting, pain, increased secretion, and inflam- 
mation both of the stomach and bowels. The kidneys and generative organs in women 
are also stimulated. In very small doses, it lessens the frequency of the pulse; but in 
large doses, it accelerates the circulation, often even fatally. Gradual paralysis and 
convulsions are among its poisonous effects. The helleborin of Marmé and Husemann 
is a more active poison, though less irritant to the mucous membrane. It acts on the 
tongue like aconite. Its influence appears to be directed especially to the nervous sys- 
tem. In the lower animals it causes quickened breathing, restlessness, tension and trem- 
bling of the muscles, uncertainty of movement; then retardation of the breathing and 
pulse, irritability of the peripheral nerves, dilatation of the pupil, loss of hearing, and 
finally almost complete anesthesia, with cerebral and spinal congestion, even to apoplexy. 

Medical Properties and Uses. Black hellebore is a drastic hydragogue cathartic, pos- 
sessed of emmenagogue powers, which by some are ascribed to a specific tendency to the 
uterus, by others are supposed to depend solely on the purgative property. In over- 
doses it produces inflammation of the gastric and intestinal mucous membrane, with 
violent vomiting, hypercatharsis, vertigo, cramp, and convulsions, which sometimes 
end in death. The fresh root applied to the skin produces inflammation and even vesi- 
cation. The medicine was very highly esteemed by the ancients, who employed it in 
mania, melancholy, amenorrhea, dropsy, epilepsy, various cutaneous affections, and 
verminose diseases. By the earlier modern physicians it was also much used. Bacher’s 
pills, celebrated for the cure of dropsy, consisted chiefly of black hellebore. It is at 
present little employed. It may be given in substance, extract, decoction, or tincture. 
The dose of the powdered root is from ten to twenty grains as a drastic purge, two or 
three grains as an alterative. The decoction is prepared by boiling two drachms in a 

int of water, of which a fluidounce may be given every four hours till it operates. 

HELLEBORUS FQ@TIDUS. Bear’s Foot. This is a perennial European plant, 
growing in shady places, and flowering in March and April. It derived its specific name 
from its offensive odor. The leaves, which are the part used, have a bitterish, pungent, 
and acrid taste, and when chewed excoriate the mouth. The footstalks are still more 
acrid. Marmé and Husemann have discovered the same active principles in this as in 
the other species of Hellebore. (See Helleborus.) This species of hellebore is said by 
Allioni to be the most acrid and energetic of the plants belonging to the genus. It 
is powerfully emetic and cathartic, and in very large doses produces dangerous effects. 
It has long been used in Great Britain asa domestic remedy for worms, and was brought 
to the notice of the profession by Dr. Bissett, who found it an efficacious anthelmintic, 
and prescribed it also in asthma, hysteria, and hypochondriasis. M. Decerfs has known 
it to cause the expulsion of tania. It is given in powder or decoction. The dose for a 
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child from two to six years old is from five grains to a scruple of the dried leaves, or a 
fluidounce of the decoction, made by boiling a drachm of the dried leaves in half a pint 
of water. This quantity should be repeated, morning and night, for two or three days 
in succession. A syrup made from the juice of the green leaves is used in England. 


HELONIAS DIOICA. False Unicorn Plant. Starwort. This is a small perennial 
herbaceous plant, growing in most parts of the United States, in shady and hilly situa- 
tions. Pursh says that the bulbous root is used in colic. Dr. Braman has found it 
peculiarly efficacious, in doses of a drachm and a half three times a day, in atony of the 
generative organs, and has obtained great advantages from it in leucorrheea. (Bost. Med 
and Surg. Journ., xl. 416.) 


HEPATICA. Liverwort. Under this name was formerly included in the secondary 
list of the U.S. Pharmacopeia the leaves of H. triloba, Chaix. There are now two 
generally acknowledged species of the Ranunculaceous genus Hepatica growing in this 
country. Both havea perennial fibrous root, with three-lobed leaves, cordate at their 
base, coriaceous, nearly smooth, glaucous, and purplish beneath, and supported upon 
hairy footstalks from four to eight inches long, which spring directly from the root. 
The scapes or flower-stems are several in number, of the same length with the petioles, 
round, hairy, and terminating in a single white, bluish, or purplish flower. The calyx 
is at a little distance below the corolla, and is considered by some an involucre, while 
the corolla takes-the name of the calyx. In H. acutiloba the leaves are cordate, with 
from three to five entire, acute lobes; and the leaflets of the calyx are acute. In H. 
triloba the leaves are cordate-reniform, with three entire, roundish, obtuse lobes; and 
the leaflets of the calyx are obtuse. Both are indigenous, growing in woods upon the 
sides of hills and mountains; the former, according to Eaton, preferring the northern, 
the latter the southern exposure. The leaves resist the cold of the winter, and the 
flowers make their appearance early in spring. The whole plant is used. It is without 
smell, and has a mucilaginous, somewhat astringent, slightly bitterish taste. Water ex- 
tracts all its active properties. Liverwort is a very mild, demulcent tonic and astrin- 
gent, supposed by some to possess diuretic and deobstruent virtues. It was formerly 
used in Kurope in various complaints, especially chronic hepatic affections, but has fallen 
into entire neglect. In this country some years since, it acquired considerable popular 
reputation, which, however, it has not maintained, as a remedy in hemoptysis and 
chronic coughs. It may be used in infusion, and taken ad libitum. The term liverwort 
properly belongs to the cryptogamous genus Marchantia. 


HERACLEUM LANATUM. (Michaux, Flor. Boreal, Am. i. 166.) Masterwort. 
This is one of our largest indigenous unbelliferous plants. The root is perennial, send- 
ing up annually a hollow pubescent stem, from three to five feet high, and often more 
than an inch thick. The leaves are ternate, downy beneath, and supported on downy 
footstalks; the leaflets petiolate, roundish-cordate, and lobed. The flowers are white, 
in large umbels, and followed by orbicular seeds. Like the European species, this is 
sometimes called cow parsnep. It grows in meadows and along fences and hedges, from 
Canada to Pennsylvania, and flowers in June. The root, which is the part used, bears 
some resemblance to that of common parsley. It has a strong disagreeable odor, and a 
very acrid taste. Both the leaves and root excite redness and inflammation when ap- 
plied to the skin. Dr. Bigelow considers the plant poisonous, and advises caution in its 
use, especially when it is gathered from a damp situation. Masterwort appears to be 
somewhat stimulant and carminative, and was used successfully by Dr. Orne, of Salem, 
Massachusetts, in cases of epilepsy, attended with flatulence and gastric disorder. He 
directed two or three drachms of the pulverized root to be taken daily, for a long time, 
and a strong infusion of the leaves to be drunk at bedtime. 


HERMODAOCTYLS. Hermodactyli. Under this name are sold in the shops of Europe 
the roots or bulbs of an uncertain plant, growing in the countries about the eastern ex- 
tremity of the Mediterranean. By some botanists the plant is thought to be a Colchi- 
cum; and C. variegatum, a native of the south of Europe and the Levant, is particularly 
indicated by Fée, Geiger, and others; while by authors no less eminent, the roots are 
confidently referred to Iris tuberosa. They certainly bear a considerable resemblance 
to the Sit of Colchicum autumnale, being heart-shaped, channelled on one side, con- 
vex onthe other, and from half an inch to an inch in length, by nearly as much in 
breadth. As found in the shops, they are destitute of the outer coat, of a dirty yellow- 
ish or brownish color externally, white and amylaceous within, inodorous and nearly 
tasteless, though sometimes slightly acrid. They are often worm-eaten. Their chief 
constituent is starch, and they contain no veratrine or colchicine. From this latter cir- 
cumstance, and from their insipidity, it has been inferred that they are probably not 
derived from a species of Colchicum; but Geiger observes that they may have lost their 
acrimony byage. They are in fact almost without action upon the system, and are now 
seldom used; never, we believe, in this country. It is doubted whether they are the 
hermodactyli of the ancients, which were certainly a powerful medicine, operating very 
much in the same manner as our colchicum, and like it proving useful in gout and 
‘rheumatism. Pereira describes a bitter variety of hermodactyls, which was brought 
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from India by Dr. Royle. The bulbs are smaller and darker than the others, and have 
externally a striped or reticulated appearance. From their bitter taste they are proba- 
bly more active. 


HERNIARIA GLABRA. M. Goblez bas obtained from this plant a crystalline 
principle, which he calls herniarine. (Journ. de Pharm., 4e sér., xx. 270.) 


HEUCHERA. Heuchera Americana. H. cortusa, Michaux. H. viscida, Pursh, p. 187. 
The alum-root or American sanicle is a perennial, herbaceous plant, belonging to the 
Saxifragacez. The leaves are all radical, petiolate, cordate, with rounded lobes, fur- 
nished with obtuse mucronate teeth. There is no proper stem; but numerous scapes or 
flower-stems are sent up by the same root, from one to three feet in height, very hairy 
in their upper part, and terminating in long, loose, pyramidal, dichotomous panicles. 
The calyx is small, with obtuse segments ; the petals lanceolate, rose-colored, and of the 
same length as the calyx; the filaments much longer, yellowish, and surmounted by 
small, red, globose anthers. The whole plant is covered with a viscid pubescence. It 
is found in shady, rocky situations, from New England to Carolina, and flowers in June 
and July. The root, which was formerly officinal, is horizontal, somewhat compressed, 
knotty, irregular, yellowish, and of astrongly styptic taste. Alum-root is powerfully 
astringent, and may be employed in similar cases with other medicines belonging to the 
same class. It has hitherto, however, been little used. Mr. Frederick Stearns (Proc. 
A, P. A., 1858, p. 263) speaks of two other indigenous species, H. caulescens and H. 
pubescens, as having similar properties, 


HIBISCUS ABELMOSCHUS. Abelmoschus moschatus. Wight and Arnott. An 
evergreen shrub, growing in Egypt, and in the Hast and West Indies, and yielding the 
seeds known under the names of semen Abelmoschi, alcece Atgyptiace, and grana mos- 
chata. These are of about the same size as flaxseed, kidney-shaped, striated, of a gray- 
ish brown color, of an odor like that of musk, and of a warm somewhat spicy taste. 
They were formerly considered stimulant and antispasmodic, but are now used only in 
perfumery. The Arabs flavor their coffee with them. They are said to be employed 
in the adulteration of musk. Another species, Hibiscus esculentus, or Abelmoschus escu- 
lentus, of Wight and Arnott, is cultivated under the name of okra, bendee, or gombo 
in various parts of the world, for the sake of its fruit, which abounds in mucilage, to 
which the nameof gombine has been given, and is used for thickening soup. The leaves 
are sometimes employed for preparing emollient poultices. The roots, which are a foot 
or two long, are said also to abound in mucilage, of which they yield twice as much as 
the althza root from the same weight, free from any unpleasant odor. Their powder is 
perfectly white, and superior also to that of the marshmallow. The plant is largely 
cultivated near Constantinople, where it is much used as a demulcent. (A. J. P., 1860, 
p. 224.) The bark is also used in making paper and cordage. 


HIERACIUM VENOSUM. Rattlesnake Weed. (Gray’s Manual, p. 237.) The rat- 
tlesnake weed has a smooth slender flower-stem, one or two feet high, either naked or 
furnished with but a single leaf, and dividing at top into a loose spreading corymb of 
yellow flowers. The piant is common, growing in dry places and open woods, in most 
of the eastern and northern parts of the United States. The leaves and root are thought 
to possess medical virtues, and, being deemed astringent, have been used in hemorrhagic 
diseases. The juice is supposed by some to have the power of removing warts. The 
medicine may be given in infusion, made in the proportion of two ounces to the pint, of 
which the dose is a wineglassful. 


HOG-GUM. GUM-HOGG. Under the name of Gum-Hogg a peculiar gum is much 
used in marbling paper. A full discussion of it may be found in the 14th edition U.S. 
Dispensatory, but, as it appears to be only a variety of Bassora gum, we omit any further 
account of it here. 


HURA BRASILIENSIS. Assacou. Hura Brasiliensis of Martius, is a Brazilian tree 
belonging to the family of Euphorbiaces, and known to the natives of the country it 
inhabits by the name of assacow. Another species of the same genus, H. crepitans, grow- 
ing in the West Indies, and characterized by the tendency of its fruit to break when ripe 
with violence into several pieces, and thus scatter the seeds, has long been knownas an 
acrid emeto-cathartic, capable in large doses of acting asa violent poison. The fresh 
juice, the seeds, and a decoction of the bark, all have these properties, which, in fact, 
belong ina greater or less degree to most of the Euphorbiacew; and, asin other members 
of the same family, an oil expressed from the seeds is actively purgative. It is highly 
probable that the Hura Brasiliensis is similar in all these respects to its congener. Mar- 
tius states that the juice is anthelmintic, and employed to intoxicate fish. But attention 
has recently been especially attracted to the plant, in consequence of reports favorable to 
its efficacy in that terrible scourge of Brazil, the elephantiasis or leprosy of the country. 
These reports were received by the Academy of Medicine, of Paris, from the French 
Consul in one of the towns of Para, of which province the natives are said to regard the 
remedy as a specific in the complaint referred to. Experiments have been made by the 
Brazilian physicians, and it is said with favorable results, though complete cures have 
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not been obtained. The fact is that various acrid emeto-cathartic medicines, capable 
also of producing diaphoresis, have been more or less useful in elephantiasis, as the Calo. 
tropis gigantea, and one or more species of Ionidium; and it is probable that the assacou 
acts in a similar manner, and with similar results. The milky juice of the plant, and 
an infusion or decoction of the bark, are used. The juice is extremely acrid producing 
on the skin, when applied to it, an erysipelatous redness and a pustular eruption ; and 
the natives are said to employ it in the preparation of a poison. A grain of the ‘juice 
made into a pill, or a scruple of the bark infused ina pint of water, is given every day 
and gradually increased as the stomach and bowels will bear it. Every week an emetic 
preparation is administered, made by boiling half an ounce of the bark ina pint of 
water to half a pint, to which twelve drops of the juice are added. Every second or 
third day the patient takes a bath consisting of a saturated infusion of the bark. (Journ 
dé Pharm., xiv. 424.) 


HYDRANGEA ARBORESCENS: Common Hydrangea. Seven Barks. The root 
of our indigenous Hydrangea, which is the part used, consists of a caudex, from which 
proceed numerous radicles, from the thickness of a quill to that of a finger or more. 
Hor use it should be cut into transverse pieces when fresh, and then dried. The taste is 
aromatic, pungent, and not unpleasant. The root was analyzed by Mr. Laidley, of 
Richmond, Va., who found in it gum, albumen, starch, resin, and various salts, among 
which was a ferrous salt. (A. J. P., xxiv. 20.) Attention was first called to it as a 
remedy in the New Jersey Medical Reporter for Oct. 1850 (p. 44), by Dr. S. W. Butler, 
whose father, Dr. E. Butler, long residing as a missionary among the Cherokee Indians, 
employed it with great apparent advantage in their calculous complaints. Reports of 
cases, tending to confirm the opinion of its utility in ‘ sabulous or gravelly deposits’ 
in the urine, have since been published by Drs. W. L. Atlee, D. Horsley, and John 
C.S. Monkur. (Jbid., 1854, pp. 393-416, 426, and 1855, p. 115.) Dr. Butler used it in 
the form of decoction, or of a syrup made from the decoction with sugar or honey. A 
strong syrup may be given in the dose of a teaspoonful three times a day. In overdoses 
it occasions vertigo, oppression of the chest, etc. 


HYDRIDES, ORGANIC. In the Medical Times and Gat., 1871, vol. ii. pp. 403, 490, 
Dr. B. W. Richardson published an elaborate research upon the physiological action of 
these bodies. For want of space we can here only refer to his paper. 


HYDRIODIC ACID, DILUTE, Acidum Hydriodicum Dilutum. This prepara- 
tion was introduced into the U. S. Pharmacopeia in 1860 and dismissed in 1870. (See 
Syrupus Acidi Hydriodici, Part I.) The officinal formula in 1860 was as follows. ‘“ Take 
of Iodine, in fine powder, a troyounce ; Distilled Water a sufficient quantity. Mix thirty 
grains of Iodine with five fluidounces of Distilled Water in a tall glass-stoppered bottle, 
having the capacity of half a pint, and pass into the mixture hydrosulphuric acid gas until 
the color of the Iodine entirely disappears, and a turbid liquid remains. Detach the bottle 
from the apparatus employed for introducing the gas, and gradually add the remainder 
of the Iodine, stirring at the same time. Then reattach the bottle, and again pass the gas 
until the liquid becomes colorless. Decant the liquid into a small matrass which it is 
nearly sufficient to fill, boil it until it ceases to emit the odor of hydrosulphuric acid, and 
filter through paper. Then pass sufficient Distilled Water through the filter to bring the 
filtered liquid to the measure of six fluidounces. Lastly, keep the liquid in a well-stopped 
bottle. The hydrosulphuric acid gas, required in this process, may be obtained by mix- 
ing, in a suitable apparatus, a troyounce and a half of sulphide of iron, two troyounces 
of sulphuric acid, and six fluidounces of water.’ U.S. 

The rationale of the process is extremely simple. The hydrogen of the sulphuretted 
hydrogen unites with the iodine to form hydriodic acid whilst sulphur is deposited, 
2H,S + 21,—4H1I+58,. It is well to agitate the vessel slightly soon after the sulphu- 
retted hydrogen is passed into the liquid, so that the excess of iodine may be taken up 
by the solution of hydriodic acid, iodine being quite soluble even in a dilute solution. 
Some difficulty may be experienced if this is not done, through the finely precipitated 
sulphur coating the iodine and preventing its easy conversion. We have found it an 
improvement to dissolve the iodine in just sufficient alcohol, and then add to the water ; 
the greater part is thrown down as a fine precipitate which is much more easily acted on 
by the sulphuretted hydrogen.* 

* Various processes have been proposed for making hydriodic acid. Dr. Buchanan used an extemporaneous 
formula, which consisted in dissolving 330 grains of iodide of potassium and 264 of tartaric acid, each in one 
and a half fluidounces of water, mixing the solutions, filtering to separate the bitartrate of potassium formed, 
and finally adding sufficient distilled water to make the solution measure fifty fluidrachms. Each fluidrachm 
of this preparation contained five grains of iodine. Beginning with a few drops, he gradually increased to a 
fluidrachm, and finally even half a fluidounce or a fluidounce three times a day. Mr. John A. Dunn’s modifica- 
tion of Buchanan’s process is as follows, Take of iodide of potassinm 20934 grains; tartaric acid, in crystals, 
19014 grains. Dissolve the iodide in three fluidrachms of distilled water, and the acid in the same quantity, and 
filter if necessary; mix the solutions, set the mixture in ice-cold water, and allow it to stand for one hour; 
then filter, and make up the measure to two fiuidounces. Each fluidrachm represents 10 grains of iodine. (A. 
J. P., 1869, p. 41.) Prof. H. Kolbe (Journ. f. prakt. Chem., 1879, p.172, and A. J. P., June, 1877) adds phosphorus to 
iodine in a retort filled with carbonic acid gas. Heat is applied, and water added; on application of moderate 


heat, hydriodic acid gas free from iodine is produced. C. Winckler (A.J. P., May, 1880; from Jahresber. d. Phys. Ver.) 
dissolves iodine in carbon disulphide ; adds sufficient water to form a layer on top of the solution of iudine; passes 
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The iodine is known to have been all combined by the disappearance of the color, 
An excess of sulphuretted hydrogen is of no disservice, as it is driven off by the boil- 
ing. By filtration the liberated sulphur is separated, and the clear diluted hydriodic 
acid remains. By taking fixed proportions of iodine and water, an acid of the desired 
strength is secured. 

In its pure state hydriodic acid is in the form of a gas, which fumes in the air, is 
colorless, and has an odor not unlike that of hydrochloric acid. It hasa strong affinity 
for water, which, when saturated with it, forms liquid hydriodic acid. This has the sp. 
gr. 1:7, boils at 127° C. (260° F.), and may be distilled. 

The diluted acid, as prepared by the former U.S. process, is colorless when recently 
prepared, of a sour taste, and of the sp. gr. 1.112. The acid is precipitated yellowish 
white by test solution of nitrate of silver, and this precipitate is not perceptibly dis- 
solved either by nitric acid or ammonia. When exposed to the air it gradually darkens, 
in consequence of the separation of iodine, of which it acquires the characteristic odor, 
It is more rapidly decomposed, with the same result, by chlorine, by nitric, sulphurie, 
iodic, and sulphurous acids, and by sulphate of iron. Mr. John A. Dunn has found 
that this change is prevented by the addition of one-third of a grain of crystallized 
hyposulphite of sedium to a fluidounce. (A.J. P., 1869, p. 42.) 

Medical Pruperties and Uses. Diluted hydriodic acid was introduced into use as & 
medicine by Dr. Andrew Buchanan, of Glasgow, under the impression that it is by 
passing into this form that iodine, when taken internally, is absorbed, and enters the 
circulation. He believed it capable of producing all the effects of that element on the 
system, while it is less unpleasant to the taste, and less apt to offend the stomach. The 
acid officinal in 1860 contains ten grains of iodine in each fluidrachm, and is therefore 
twice as strong as Dr. Buchanan’s solution. There can be little doubt that hydriodic 
acid is capable of producing the alterative effects of iodine; and it may be given in all 
cases to which that medicine is applicable. Thedose may be half a fluidrachm (1-9 C.c.) 
three times a day, diluted with water. When the solution becomes discolored it. may be 
irritant through the liberated iodine; but this effect may be obviated by exhibiting it 
in any amylaceous liquid, as barley-water. 


HYDROCOTYLE ASIATICA. Thick-leaved Pennywort. (Bevilacqua. Boileau.) 
This is asmall umbelliferous plant, growing in Southern Africa and in India, where it 
has long been used as an alterative to purify the blood. M. Jules Lépine discovered in 
it a peculiar oleaginous substance which he calls vellarine, and in which he supposes the 
active properties to reside. It has a strong odor recalling that of the plant, and a 
bitter, pungent, and persistent taste. (Journ. de Pharm., 1855, p. 49.) . : 

The plant has been supposed to possess diuretic properties, and, according to Ainslie, 
is employed in infusion with fenugreek in fever and bowel complaints. But it has 
attracted some attention on account of the strong statements of its efficacy in elephan- 
tiasis Grecorum, made by Dr. Boileau, of the Island of Mauritius, and confirmed by M. 
Lépine, of Pondicherry. Dr. Boileau gives an ounce of the dried plant daily for several 
weeks, in infusion. He then exhibits asyrup, gradually increased until an ounce of the 
drug is taken daily. (Journ. de Pharm., 8e sér., xxiv. 424; xxv. 153.). M. Lecocq denies 
any value to the drug in elephantiasis. (Ann. de Thérap., 1859.) Drs. E. J. Waring 
and Hunter have found it of great service in syphilitic and scrofulous ulcers. (P. J. Tr., 
1860, p. 148.) 


HYDROCYANIC ETHER. Cyanide of Ethyt. (C,H,N, or C,H;.CN.) This ether 
was discovered by Pelouze. It is formed by distilling a mixture of sulphovinate of 
barium and cyanide of potassium. It is a colorless liquid, of a penetrating garlicky odor, 
soluble in alcohol, ether, and water, boiling at 82° C. (179-6° F.), and having the sp. gr. 
0-78. It is very poisonous, but less so than hydrocyanic acid, with which it agrees in 
therapeutic action and dose. 


HYPERICUM PERFORATUM. St. John’s Wort. A perennial herb, abundant 
both in Europe and in this country, often covering whole fields, and proving extremely. 
troublesome to farmers. It is usually from one to two feet high, with leaves which, 
from the presence of numerous transparent vesicles, appear as if perforated, and have 
hence given origin to the botanical designation of the plant. The flowers, which are 
numerous and of a deep yellow color, appear during the summer from June to August. 
The flowering summits are the parts used, though the unripe capsules are possessed of 
the virtues of the plant in an equal degree, and the seeds are said to be even stronger. 
St. John’s wort has a peculiar balsamic odor, which is rendered more sensible by rub- 
bing or bruising the plant. Its taste is bitter, resinous, and somewhat astringent. It 
imparts a yellow color to cold water, and reddens alcohol and the fixed oils. Its chief 
constituents are volatile oil, a resinous substance, tannin, and coloring matter. This 
latter, known as hypericum red, is a reddish resin, smelling like the flowers. soluble in 


a stream of hydrogen sulphide through the mixture; when this has acquired a yellow color, the layers are sepas 
rated, the aqueous hydriodic acid is boiled a few minutes to expel hydrogen sulphide, and it is then chemically 
pure. 
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alcohol, ether, ethereal and hot fatty oils, coloring the solution wine red to blood red. 
It is soluble in alkalies with green color, and gives yellow precipitates with the alka- 
line earths and metallic salts. As a medicine it was in high repute among the ancients 
and the earlier modern physicians. Among the complaints for which it was used were 
hysteria, mania, intermittent fever, dysentery, gravel, hemorrhages, pectoral complaints 
worms, and jaundice; but it was, perhaps, most highly esteemed as a remedy in wounds 
and bruises, for which it was employed both internally and externally. It is difficult 
to ascertain its exact value as a remedy; but, from its sensible properties, and from the 
character of the complaints in which it has been thought useful, it may be considered 
independently of its astringency, as somewhat analogous in medical power to the tur- 
pentines. It formerly enjoyed great reputation for the cure of demoniacs; and the 
superstition still lingers among the vulgar in some countries. At present the plant is 
scareely used except as a domestic remedy. The summits were givén in the dose of two 
drachms or more. A preparation is used, under the name of olewm hyperici, made by 
macerating four ounces of the tops in a pint of olive oil. It is still used in many fami- 
lies as a sovereign remedy for bruises. It is commonly called ved oil. 


HYPOSULPHITE OF CALCIUM. (Calcium Sulpho-sulphate or Thio-sulphate.) 
Calcti Hyposulphis. (CaS,0,6H,O.) Hyposulphite of calcium possesses, with other hypo- 
sulphites, useful properties in the destruction of the lower forms of animal and vegetable 
life, by which the human system is often seriously infested; and the hope is even in- 
dulged that it may become a most useful agent in the prevention and relief of a class 
of diseases depending on infection of the blood. The following mode of preparing it is 
recommended by M. J. Laneau, of Paris. Take 1000 parts of sulphur, 400 of lime, and 
4000 of rain-water; slake the lime with sufficient of the water, add the sulphur and the 
residue of the water, and boil for an hour and a half, adding water to keep up the 
measure; when cool filter the liquid through linen covered with filtering paper; and 
wash the residue with 1000 parts of water. A solution is thus obtained of polysulphide 
of calcium of the sp. gr. 1-141. Into this pass a current of washed sulphurous acid gas 
until the solution becomes colorless; separate the precipitated sulphur (which may be 
used for the officinal Precipitated Sulphur); and evaporate the clear solution at a heat 
not exceeding 60° C. (140° F.), until it begins to crystallize, when it is to be set aside. 
The product is 700 parts of hyposulphite of calcium. This is in six-sided crystals, which 
effloresce in a dry air. M. Laneau prepares a syrup of the hyposulphite by dissolving 
10 parts of the crystallized salt in 20 parts of distilled water, and mixing with the solu- 
tion 170 parts of syrup of orange flowers. (See A. J. P., 1863, p. 223.) The dose of the salt 
is from ten to twenty grains three times a day, of the syrup from two to four fluidrachms. 

Of the hyposulphites, generally, it may be said that they closely resemble the sulphites 
in medical properties, and may be employed as substitutes for those salts, over which 
they have the advantage of greater stability, passing less readily into sulphates on con- 
tact with the air. They may be prepared by boiling a sulphite or bisulphite for some 
time with sulphur. They are very soluble in water, and are recognized by the precipi- 
tation of sulphur when decomposed by an acid. 


HYPOSULPHITE OF SODIUM AND SILVER. Sodii et Argenti Hyposulphis. 
This double salt may be prepared by dissolving freshly precipitated oxide of silver in a 
solution of hyposulphite of sodium, and evaporating the solution. It is in the form of 
minute crystals, very soluble in water, but insoluble in alcohol, and possessing a very 
sweet taste. Its solution, protected from the light, undergoes no change, and, when 
quite pure, does not discolor the skin or linen. M. Delioux, of Rochefort, has tried 
this salt externally only, and thinks it acts like nitrate of silver, but more mildly. He 
used it in urethral discharges, in the proportion of one or two parts in two hundred of 
water. (B. and F. Medico-Chir. Rev., Am. ed., 1853, p. 447.) 


HYRACEUM. This is the product of Hyrax Capensis, an animal of South Africa, 
about the size of a large rabbit. It is said to be collected in small pieces on the rugged 
sides of mountains, and is probably the excrement or the dried urine of the animal. It 
is rather hard, tenacious, of a blackish brown color, and in taste and smell not unlike 
castor. It is inflammable, and yields portions of its constituents to water and alcohol. 
Examined with the microscope, it has been found to contain vegetable tissues, animal 
hair, sand, and globular particles, either resinous or oily. Schrader has found it to con- 
tain stearin, a gum-resin soluble in absolute alcohol, an odorous yellow substance solu- 
ble in ordinary alcohol and in water, a brown substance soluble in water, and insoluble 
residue. (See A. J. P., 1879, p. 863.) Dr. Pereira considered it worthless as a therapeutic 
agent, though in physiological effects it is said to resemble American castor. (P. J. Tr., 
x. 123.) For an elaborate paper on this substance by M. J. Léon Soubeiran, see Journ. 
de Pharm., xxix. 378. Prof. Cope states that a similar substance is found in fissures 
of the rocks in New Mexico, and is probably a fecal and renal deposit of the wild rat, 
Neotoma. (Proc. Acad. Nat. Sci., 1876.) 


HYSSOPUS OFFICINALIS. Hyssop. This is a European labiate plant, peren- 
nial, with numerous erect, quadrangular, somewhat branching stems, which are woody 
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in their interior portion, about two feet high, and furnished with opposite, sessile, lanceo- 
late-linear, pointed, punctate leaves. The flowers are violet-colored or blue, sometimes 
white, turned chiefly to one side, and arranged in half verticillated, terminal leafy spikes. 
The upper lip of the corolla is roundish and notched at the apex, the lower is divided 
into three segments, of which the undermost is obovate. The flowering summits and 
leaves are the parts used. They have an agreeable aromatic odor, and a warm, pungent, 
bitterish taste, due to the presence of a volatile oil. Hyssop is a warm, gently stimu- 
lant, aromatic, applicable to the same cases as the other labiate plants. Its infusion has 
been much employed in chronic catarrhs, especially in old people and those of a debili- 
tated habit of body. It acts by facilitating the expectoration of mucus when too abun- 
dantly secreted. 


IBERIS AMARA. Bitter Candytuft. ‘A small European herbaceous plant. The 
leaves, stem, and root are said to possess medicinal properties; but the seeds are the most 
efficacious. The plant appears to have been employed by the ancients in rheumatism, 
gout, and other diseases. In large doses it is said to produce giddiness, nausea, and 
diarrheea; but its virtues do not seem to be associated with any perceptible physiologi- 
eal effect. It is thought to exercise a happy influence over the excited actions of the 
heart, and is especially useful in hypertrophy. Much advantage is also said to have 
accrued from it in asthma, bronchitis, and dropsy. The dose of the seeds is from one 
to three grains. (Prov. Med. and Surg. Journ., 1847.) 


ICAYA. M’Boundou. This is an ordeal root of Gaboon, whose physiological action 
has been investigated by MM. Rabuteau and Peyre. They found it to be devoid of in- 
fluence upon the muscles, but to act upon the spinal cord, producing violent convulsions. 
Nasal hemorrhages were observed in the dog, and are stated also to have been noticed 
among the Gaboonese. (P. J. T'r., 1870, p. 187.) 


ILEX., Holly. Several species of Ilex are employed in different parts of the world. 
The I. Aguifolium, or common European Holly, has attracted much attention in France. 
It is usually a shrub, but in some places attains the magnitude of a middling-sized tree. 
The viscid substance called birdlime is prepared from the inner bark. The leaves, which 
are of a bitter, somewhat austere taste, were formerly much esteemed as a diaphoretic, 
and in the form of infusion were employed in catarrh, pleurisy, smallpox, gout, ete. 
A few years since they gained a brief reputation in France as a cure for intermittents. 
They were used in. powder, in the dose of a drachm two hours before the paroxysm ; 
and this dose was sometimes repeated frequently during the apyrexia. Their febrifuge 
virtues are said to depend on a bitter principle, ilicin. M. Labourdais obtained this 
principle by boiling a filtered decoction of holly leaves with animal charcoal, allowing 
the charcoal to subside, washing it, then treating it with alcohol, filtering off the alco- 
holic solution, and evaporating it toasyrupy consistence. The liquid thus obtained was © 
very bitter, and, on being allowed to evaporate spontaneously, yielded an amorphous 
substance, having the appearance of gelatin, which was the principle in question. (See 
A. J. P., xxi. 89.) -A yellow coloring substance called ilexanthin, and a peculiar acid, 
called ilicic acid, have been obtained by Dr. F. Moldenhauer. Ilexanthin is obtained 
in the following manner. The leaves are exhausted with alcohol, the alcohol is distilled 
off, and the residue set aside for several days. A sediment forms, which is separated 
from the mother-liquor, treated with ether to remove the chlorophyll, and then purified 
by repeated solution in alcohol and crystallization. The composition of ilexanthin is 
C,,H,,0,,. It crystallizes in yellow needles, which change color at 185° OC. (865° F.), 
melt at 198° C. (888° F.), and at 214°C. (417° F.) boil with decomposition, and are not 
sublimable. It is insoluble in ether, but soluble in alcohol. In cold water it is almost 
insoluble; but hot water dissolves it freely, and deposits it in crystals on cooling. (Chem. 
Centralblatt, 1857, p. 766.) The berries are about the size of a pea, red and bitter, and 
are said to be purgative, emetic, and diuretic. Ten or twelve of them will usually act on 
the bowels, and sometimes vomit. Their expressed juice has been used in jaundice. 

The Ilex opaca, or American holly, is a middling-sized evergreen tree, growing through- 
out the Atlantic section of the United States, and especially abundant in New Jersey. 
It is so similar to the European plant, that it is, by some writers, considered as the same 
species. The berries, examined by Mr. D. P. Pancoast, were found to contain tannin, 
pectin, two crystallizable organic principles, and salts of potassa, lime, and magnesia. 
One of the crystallizable principles was inodorous and tasteless, the other inodorous but 
intensely bitter. The latter was obtained by a treatment similar to that of M. Labour- 
dais, above described; but, after the evaporation of the tincture to a syrupy consistence, 
the process was continued by adding carbonate of potassium and afterwards ether, and 
agitating briskly. The ethereal solution, rising to the surface on repose, was separated, 
and allowed to evaporate spontaneously. Crystals of the bitter principle were deposited. 
This is probably pure ilicin. (A. J. P., xxviii. 314.) This species is said to possess the 
same medical properties as I. Aquifolium. 

Ilex Paraguaiensis, the I. Maté of St. Hilaire, yields the celebrated Paraguay tea, so 
extensively consumed as a beverage in the interior of South America. It is a small 
tree or shrub growing wild along the streams in Paraguay, and also cultivated for the 
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sake of its leaves, which are the part used. These are stripped from each plant every two 
or three years. (Parodi, Revista Farmaceutica de Buenos Aires, Jan. 1861.) The period 
of their collection extends from December to August, sometimes beginning earlier but 
never continuing later. Companies are formed who penetrate far into the forest at a 
distance from the settlements, and devote a long time to the collection and preparation 
of the leaves. These are first dried by exposure to heat, and are then reduced to powder 
more or less fine, which is kept for several months protected from moisture, and then 
packed in sacks, and delivered to commerce. (A. Demersay, Ann. de Thérap., 1868, p. 
72.) They have a balsamic odor and bitter taste, and are usually at first disagreeable 
to the palate. They have a pleasant and corroborant effect upon the stomach; but 
when very largely taken, are said to purge and vomit. They are used in the form of 
infusion, which is prepared from the entire leaves as we prepare tea; or, under the name 
of cha maté, a fine powder is put in a cup of hot water by the drinker, and after a mo- 
ment’s stirring, the fluid is sucked up by means of a tube expanded below, and pierced 
with fine holes, so as to strain out the powder. They contain, besides other substances, 
a peculiar tannin and the alkaloid caffeine. The latter appears to be in very variable 
amount. In the analysis of D. A. Strauch, the leaves yielded 0-450 of theine, 20-880 of 
caffeotannice acid, 2830 of gum, 5-902 of resin, chlorophyll, and wax, 1:200 of starch, 
9°361 of protein compounds, 22-148 of cellulose, 8-640 of apotheme, 3°896 of salts, 8-100 
of water, with a trace of volatile oil, and some sand and extractive. (A. J. P., 1868, p. 
814; from Wittstein’s Vierteljahr., 1867, pp. 167-182.) Mr. Pizarro found the percent- 
age of theine to vary from 0:48 to 1:15, and of tannic acid from 4:10 to 5:50. (Journ. de 
Pharm., 4e sér., xx. 250.) Bialet obtained 1:3 per cent. of caffeine (Dragendorff, Jahres- 
bericht, 1876, p. 198); Byarron, 1:85 per cent. (Proc. A. P. A., xxvi. 299); Sefior Arata, 
1:3 per cent. (NV. &., 1876, p. 825); A. Robbins, 0-02 to 0-14 per cent. (A. J. P., 1878, p. 
272). Inthe year 1870 Brazil is stated to have exported 9,507,086 kilogrammes of maté. 

The Ilex vomitoria of Aiton and Linn., the J. Cassine of Michaux, is a handsome 
evergreen shrub, growing in our Southern States, and especially abundant along the 
southern coast of Florida. It is the cassine of the Indians, who formerly employed a 
decoction made from the toasted leaves, called black drink, both as a medicine, and as a 
drink of etiquette at their councils. It acts as an emetic. The leaves of the Ilex Da- 
hoon of Walter and Michaux have similar properties, and are also said to have entered 
into the composition of the black drink. The leaves of the Ilex Cassine, known as Yau- 
pon by the Indians, yielded, in an analysis made by Mr. H. M. Smith, 0-011 per cent. 
of volatile oil, and 0-122 per cent. of caffeine. (A. J. P., xliv. 217.) 


ILLICIUM FLORIDANUM. Florida Anise-tree. This is an evergreen shrub or 
small tree, growing in Florida, along the coast which bounds the Gulf of Mexico. The 
bark, leaves, and probably also the seed-vessels, are endowed with a spicy odor and 
taste, analogous to those of anise. It is a question worthy of investigation, whether the 
capsules of this plant might not be substituted for those of the Idlicium anisatum or star 
aniseed. (See Anisum.) Another species, I. parviflorum, a shrub found by Michaux in 
the hilly regions of Georgia and Carolina, has a flavor closely resembling that of sassa- 
fras root. 


IMPATIENS FULVA anv IMPATIENS PALLIDA. Touch-me-not. Jewel-weed. 
Balsam-weed. These two species of Impatiens are indigenous, annual, succulent plants, 
from two to four feet high, growing in low moist grounds, and flowering in July and 
August. They may be known by their tender, juicy, almost transparent stems; by 
their yellow flowers, which in one species are pale and sparingly punctate, in the other 
are deeper colored and crowded with dark spots; and by their capsules, which burst 
elastically, and curl up with the slightest pressure. They probably possess properties 
similar to those of the I. Noli-me-tangere of Europe, which has an acrid burning taste, 
and, when taken internally, acts as an emetic, cathartic, and diuretic, though considered 
dangerous, and therefore little used. The late Dr. Ruan, of Philadelphia, employed 
with great advantage, in piles, an ointment made by boiling the American plants, in 
their recent state, in lard. The flowers may be used for dyeing yellow. The J. Balsamina 
or balsam-weed, touch-me-not, ete., of the gardens resembles the other species in its effects. 


IMPERATORIA OSTRUTHIUM. Masterwort. An umbelliferous plant, indigenous 
in the south of Europe. The root has a strong odor, similar to that of angelica, and a 
pungent, biting, aromatic taste, attended with a flow of saliva, and followed by a glowing 
warmth which remains long in the mouth. E. M. Holmes (P. J. Tr., March 17, 1877) no- 
ticed this root mixed with aconite in the London market, but this probably arose from 
carelessness, as masterwort is worth twice as much as aconite. A crystallizable, tasteless 
principle, called imperatorin, C,,H,,0,, was extracted from the root by Wackenroder, 
by allowing the ethereal tincture to evaporate, and recrystallizing the residue from ether 
and alcohol. It was purified by combining it with lime, and decomposing the lime com- 
pound by acetic acid. R. Wagner has ascertained that this principle is identical with 
peucedanin, obtained from the root of Peucedanwm officinale, which was formerly employed 
in medicine, but is now quite out of use. (Chem. Gaz., 1854.) M. Gorup-Besanez has 
found in the root another principle, to which he has given the name of ostruthine. (Journ. 
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de Pharm., 1875, p. 175; also A. J. P., 1877, p. 247.) Besides these two crystalline com- 
pounds, masterwort contains a volatile oil, composed of a hydrocarbon and an oxygenated 
compound, probably the aldehyd of angelic acid. (Wagner, Jour. Pr. Chem., 62, p. 283.) 
The root of masterwort was formerly considered alexipharmic, stomachic, corroborant, 
emmenagogue, diuretic, and diaphoretic; and was used in a wide circle of complaints 
with so much supposed success as to have gained for it the title of divinum remedium. 
It is, however, merely a stimulant aromatic, analogous but inferior to angelica, which 
has nearly superseded it in European practice. In this country it is unknown as a rem- 
edy, and its vulgar name has been applied to another plant. 


INDELIBLE INK. This is prepared by dissolving two drachms of nitrate of silver 
and a drachm of gum arabic in a fluidounce of distilled water, colored with a little Indian 
ink. It is used for writing with a pen on linen and muslin. The place to be marked is 
prepared by being moistened with a solution of two ounces of crystallized carbonate of 
sodium and two drachms of gum arabic in four fluidounces of water, and then dried. 
The alkaline solution decomposes the nitrate, and protects the cloth from the action of 
the free nitric acid. At the end of twenty-four hours the spot is to be washed. 

Prof. Redwood, of London, proposes the following indelible ink, not requiring the use 
of a mordant. Dissolve an ounce of nitrate of silver, and an ounce and a half of crystal- 
lized carbonate of sodium, separately, in distilled water, and mix the solutions. Wash the 
precipitated carbonate of silver, and, having introduced it, still moist, into a Wedgwood 
mortar, rub it with eight scruples of tartaric acid, until effervescence ceases. Then add 
strong solution of ammonia, just sufficient to dissolve the tartrate of silver formed (about 
two fluidounces). Lastly, having mixed in half a fluidounce of archil, half an ounce of 
white sugar, and an ounce and a half of powdered gum arabic, add sufficient distilled 
water to make the whole measure six fluidounces. M. Soubeiran has given the following 
formula for indelible ink, which he considers simpler than Mr. Redwood’s. Dissolve 
8 parts of crystallized nitrate of silver, 3 of nitrate of copper, and 4 of carbonate of sodium, 
in 100 of water of ammonia, and add to the solution a little gum. The marks produced 
by nitrate of silver on linen or muslin may be completely removed by moistening them 
with a solution of corrosive sublimate or cyanide of potassium in distilled water, and 
afterwards washing them with ordinary water. 

M. Jules Guiller has devised the three following formulas for marking-inks for linen. 
1. Nitrate of silver 11 parts; distilled water 85; powdered gum arabic 20; carbonate of 
sodium 22; solution of ammonia 20. Dissolve the carbonate of sodium in the water, 
rubbing the solution with the gum, and the nitrate of silver in the ammonia. Mix the 
solutions, and gradually heat the mixture in a flask until it boils. This ink flows readily 
froma pen. 2. Nitrate of silver 5 parts; distilled water 12; powdered gum arabic 5; 
carbonate of sodium 7; solution of ammonia 10. The ingredients are treated as in the 
preceding formula, with the exception that the mixed solution is heated until it becomes 
of a very dark color, and is reduced about one-twentieth in volume by evaporation. 
This ink is suitable for marking on linen with stamps. 3. Nitrate of silver 17 parts; 
distilled water 85; powdered gum arabic 20; carbonate of sodium 22; solution of am- 
monia 42; sulphate of copper 33. Dissolve the nitrate of silver in the ammonia, the 
carbonate of sodium in 25 parts of the water, and the gum in the remaining 60. Then 
mix with the soda solution, first the gum solution, and afterwards the silver solution. 
Lastly, add the sulphate of copper. This ink has a blue, instead of the dark brown 
color of the others. (See A. J. P., 1853, p. 33.) 

Dr. Boettiger gives the following. formula. 38:65 Gm. of anilin black are rubbed 
down in a porcelain mortar with 60 drops of concentrated hydrochloric acid, and 22 
Gm. of alcohol. This solution is mixed with a hot solution of 1:82 Gm, of gum ara- 
bic in 85 Gm, of hot water. This ink does not attack steel pens, and is not acted upon 
either by strong mineral acids or by alkalies. If the anilin black solution is diluted with 
shellac solution (21 Gm. in 85 of alcohol) an anilin black lake is obtained, which is 
suited for coloring wood and leather. 

Herberger recommends the following indelible ink for other purposes than marking 
linen. Dissolve wheat gluten, carefully freed from starch, in a little weak acetic acid, 
and dilute the solution with rain-water, so as to have about the strength of wine vinegar. 
For every four ounces of the solution, add ten grains of the best lampblack, two grains 
of indigo, and a little oil of cloves. This ink has a beautiful black color, and cannot 
be removed by chlorine or dilute acids. (Chem. Gaz., No. 70, p. 894.) 

Dr. Elsner states that an indelible red ink can be prepared as follows: Equal parts by 
weight of copperas and cinnabar, both in fine powder and sifted, are rubbed up with 
linseed oil with a muller, and finally squeezed through a cloth. The thick paste can be 
employed for writing or stamping woollen or cotton goods. 

INDIAN RED. A purplish red pigment, brought from the island of Ormus in the 
Persian Gulf. It is a red ochre, and owes its color to the red oxide of iron. 

INDIAN YELLOW. This is a pigment manufactured from a yellow substance from 
India, called purree. Purree occurs in commerce in balls, from three to four ounces 
in weight, which are dark brown externally, and deep orange within. It has a peculiar 
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smell, closely resembling that of castor. This circumstance gave rise to the belief that 
it was of animal origin; but Dr. Stenhouse finds that it contains no nitrogen, and be- 
lieves that it is a vegetable substance. Upon analysis he found it to consist of magne- 
sia, united with a peculiar acid, which he names purreic (euxanthic acid of Erdmann), 
and which forms nearly one-half of the crude substance. Purreic acid is in small crys- 
tals of a light yellow color, dissolving sparingly in cold water, pretty readily in boiling 
water, and abundantly in hot alcohol. It has at first a sweetish and then a slightly bitter 
taste, and possesses, in appearance, considerable resemblance to berberine. When acted 
upon by boiling nitric acid, it is finally converted into a new acid, crystallizing in yel- 
low needles, called by Erdmann, oxyptcric acid. Purreic or euxanthic acid is monoba- 
sic, and has the formula C,,H,,0,,. Dr. Stenhouse concludes that purree is probably 
the juice of some plant, saturated with magnesia, and boiled down to a solid consistence. 
(Philos. Mag., xxv. 821.) Other authorities conjecture that it is obtained from the de- 
posit of camels’ urine after the animals have eaten the fruit of Mangostana mangifer. 
(Chem. Gaz., 1855, p. 184.) . 

INDIGO. This well-known and highly important dye-stuff is obtained from various 
species of Indigofera, especially J. tinctoria, I. Anil, and I. Argentea; and is said to be 
afforded also by other plants, such as Wrightia tinctoria, Polygonum tinctorium, Galega 
tinctoria, etc. It does not exist ready formed, but is generated, during fermentation, 
from another principle existing in the plant. This principle appears to have been iso- 
lated from IJsatis tinctoria by Ed. Schunck, who has named it indican. Through the 
agency of the mineral acids, it is resolved into indigo and sugar; and perhaps the same 
result may take place in fermentation. Indican is yellow, amorphous, of a nauseous 
bitter taste, with an acid reaction, and readily soluble in water, alcohol, and ether. It 
contains nitrogen. (P. J. Tr., xv. 166.) In the process of preparing indigo, the plant 
is macerated in water; fermentation takes place; the liquor becomes of a greenish color, 
and in due time is decanted; the coloring principle dissolved by the water absorbs 
oxygen from the air, and assumes a blue color, becoming at the same time insoluble; 
a gradual precipitation takes place, favored by the addition of lime-water or an alkaline 
solution ; and finally the precipitated matter, having been washed upon linen filters, is 
dried, shaped usually into cubical masses, and sent into market. Most of the indigo 
consumed in dyeing is brought from the East Indies, though considerable quantities are 
imported also from Guatemala, and the northern coast of South America. It was for-~ 
merly produced in our Southern States, especially Florida, where the plant grows luxu- 
riantly; and it still appears to be prepared there for local use. (See A. J. P., xxvii. 473.) 
It is of an intensely blue color, but assumes a coppery or bronze hue when rubbed by a 
smooth hard body, as the nail. Heated to 287-7° C. (550° F.), it emits a reddish violet 
vapor, which condenses in minute crystals. It is insoluble in water or alcohol, but is 
readily dissolved by sulphuric acid, which, without destroying its blue color, so far alters 
its nature as to render it freely soluble in water, and thus affords a convenient method 
of applying it to the purposes of dyeing. It is also soluble in nitro-benzol. (For other 
solvents, see American Chemist, i.472, and A. J. P., xliii. 562.) The solution in sulphuric 
acid is kept in the shops under the name of sulphate of indigo. According to Berzelius, 
indigo contains, among other ingredients, four distinct principles: 1, a substance resem- 
bling gluten; 2, a brown coloring substance; 3, a red coloring substance; and 4, a blue 
coloring substance, which is the principle upon which its value as a material for dyeing 
depends, and which seldom constitutes so much as one-half of the indigo of commerce. 
This blue coloring matter is called indigotin. According to C. Mehu, if dissolved in a 
boiling mixture of carbolic acid with a little alcohol or 15 per cent. of camphor, on cool- 
ing it is deposited in crystals. (A. J. P., xliv.71.) By deoxidizing agents it is deprived 
of its blue color, which it recovers by exposure to the air, in consequence of the absorp- 
tion of oxygen. Such is the case with the acid sulphites, and in a less degree with sul- 
phurous acid. Certain volatile oils are said to have the same effect when boiled with 
tincture of indigo, as the oil of turpentine, peppermint, lavender, juniper, savine, or 
sage. (Journ. de Pharm., 1859, p. 899.) Chlorine also destroys the blue color. M. 
Preisser has concluded, from an elaborate examination of the coloring principles of plants, 
1, that these principles are colorless in the young plants; 2, that they acquire color by 
combination with oxygen; 8, that all the coloring matters, extracted from any one 
plant, are produced by the oxidation in different degrees of a single principle; 4, that 
they are deprived of color by substances having a strong affinity for oxygen, and reacquire 
it by contact with oxidizing bodies; and 5, that these coloring principles are acids, and the 
lakes which they form genuine salts. (Journ. de Pharm., 8e sér.,v. 263.) For modes of 
testing the value of any specimen of indigo, see Chemical Gazette, vii. 463, viii. 448, 
and x.159; Chem. News, 1862, p. 284; and A. J. P., xxv. 223. Those methods which 
are based on the effect of oxidizing agents, by which the coloring matter is destroyed, 
as chlorate or bichromate of potassium, are asserted by Erdmann to be defective, as 
it is not only the proper indigo blue that is destroyed, but other principles which are 
always present in the best indigo of commerce, especially the indigo brown, and a sub- 
stance like gelatin usually found in the drug. (Journ. de Pharm., 4e sér., ii. 261.) For 
the value of these tests and the use of indigo in the estimation of nitric acid, see Journ. 
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de Pharm., 4e sér., xx. 415.) M. Lowenthal proposes the amount of ash yielded, as a test 
of the purity of indigo; a pure article should give about 4°5 per cent. (A.J. P., xliv. 854.) 
This test will detect the not rare adulteration of indigo with lime and other inorganic 
salts. 

The artificial production of indigo has been the subject of much investigation and 
effort in recent years. The problem has been successfully solved by Prof. A. Baeyer, 
of Munich, who has proposed several methods capable of utilization on a commercial 
scale. 

The first is to start with benzylchloride, C,H,,CH,Cl, prepared from tolwol, C,H,,CH,, 
and by changing this successively into benzyleyanide, C,H,,CH,CN, phenylacetic acid, 
nigel beta eo oxindol, O,.H,,N,0,, isatin, C,,H,)N.O,, he prepares indigo blue, 

To N gee 

“Phe second method, and that at present carried out on a large scale by the Baden 
Anilin and Soda Co., at Ludwigshafen, is to start with cinnamic acid, C,H,0,, which is 
changed into ortho-nitro-cinnamic acid, C,xH,NO,, and this by the intervention of the 
di-bromine derivative into ortho-nitro-phenylpropiolic acid, C,H,NO,, and this by the 
action of alkalies in the presence of reducing agents like grape sugar is converted 
directly into indigo blue (C,H;NO),. 

For the present the cost of the artificial indigo is such as to make it only in a limited 
degree a competitor of the natural color. 

Indigo has been proposed by E. Mulder as a test for glucose and fruit sugar, which 
have the property of changing the blue color of indigo to white in the presence of the 
alkalies. To the solution to be examined he adds sulphate of indigo, previously treated 
with an excess of carbonate of potassium or sodium. The addition of the carbonated 
alkali to the sulphate of indigo scarcely affects the blue color even at a boiling heat; but 
if the solution contain glucose or fruit sugar, the blue color disappears even in the cold, 
but more rapidly with heat. Common sugar has no such effect. (Journ. de Pharm., 
1860, p. 179; from Archiv der Pharm., clv. 268.) 

Indigo has been introduced to the notice of the profession asa remedial agent. It was 
at first employed chiefly by the German physicians, from whose statements our knowl- 
edge of its physiological action and therapeutical application was derived. Though 
without odor and taste, it is said, in most individuals, to produce nausea and vomiting, 
frequently to operate upon the bowels, giving a bluish-black color to the stools, to ren- 
der the urine of a dark violet or dark green color, without increasing its quantity, and 
sometimes to stimulate the secretory function of the uterus. From these statements it 
would appear to act as an irritant to the alimentary mucous membrane. The character 
of its general influence upon the system has not been well ascertained. In some in- 
stances, it is asserted to have been given in very large doses without any obvious effect. 
(Chem. Gaz., 1854, p. 267.) The complaints in which indigo has been employed, with 
supposed advantage, are epilepsy, infantile convulsions, chorea, hysteria, and amenor- 
rhea. It is given, usually in connection with some aromatic powder, in the dose of a 
scruple three times a day, which may be increased to a drachm or more; and from half 
an ounce to an ounce has been employed daily for months together without disadvan- 
tage. (See Am. Journ. of Med. Sci., xx. 487.) The general failure of indigo to produce 
the desired effects in epilepsy, in which it had at one time considerable credit as a rem- 
edy, has been ascribed to the use of too small doses. M. Ideler, of Berlin, began with 
about two drachms daily, and increased gradually to two ounces; but there was great 
difficulty in reconciling the patient to such doses, on account of the intense nausea pro- 
duced. (B. and F. Med.-Chir. Rev., Am. ed., 1856, p. 198.) 


INEE. Onaye. Poison of Pahouius. This exceedingly violent poison is obtained from. 
the seeds of the Strophantus hispidus, an apocynaceous plant of Gaboon. Hardy and 
Gallois have found in it a crystalline neutral principle, steophantin, which does not 
give alkaloid reactions, and has no nitrogen in it. (Bulletin de Thérap., xcii. 499.) 
Inée appears to kill by paralyzing the heart, and is said to act especially upon the mus- 
cles, destroying their contractility. (Consult An. de Thérap., 1874, 19; Compt.-Rend. 
Soc. Brolog., iv. 69.) 


INKS, COLORED. The following recipes are stated by the Boston Journal of Chem- 
istry to be preferable to the solutions of anilin dyes, which are now so extensively used 
as colored inks. 

Green. Two parts acetate of copper, one part carbonate of potassium, and eight parts 
water. Boil till half is evaporated, and filter. 

Blue. Three parts Prussian blue, one part oxalic acid, and thirty parts water. When 
dissoived, add one part gum arabic. 

Yellow. One part fine orpiment, well rubbed up with four parts thick gum-water. 

Red. With the aid of a gentle heat dissolve four grains of carmine in one ounce 
water of ammonia, and add six grains of gum arabic. 

Gold. Rub gold leaf, such as is used by book-binders, with honey till it forms a uni- 
form mixture. When the honey has been washed out with water, the gold powder will 
settle at the bottom, and must be mixed with gum-water in sufficient quantity. 
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Silver. Silver leaf treated in precisely the same manner gives a silver ink. Both these 
inks may, when dry, be polished with ivory. 

Black. Three ounces crushed gallnut, two ounces crystallized sulphate of iron, two 
ounces gum arabic, and twenty-four ounces water. 

White. Fine French zine white or white lead, rubbed up with gum-water to a proper 
consistency. 


INSECT POWDER. Persian or Caucasian Insect Powder, or Guirila, consists of 
the flowers of Pyrethrum carneum and P. roseum, growing upon the Caucasian moun- 
tains, at an elevation of about a mile. Dalmatian Insect Powder is the product of 
P. Cinerariefolium, and it is more powerful than the Caucasian powder. Insect 
Powder is a coarse powder, of a greenish-yellow color and pungent odor. It does not 
appear to be poisonous to man, though it is said to cause some confusion of head in those 
who sleep in close apartments where much of it is used. Upon the insects, however, 
which are apt to infest the person of man and animals, as well as bedding and sleeping 
apartments, it acts very destructively, first stupefying and then killing them. It is 
scattered over the person, upon the beds, about apartments, etc., and is even employed 
as a dressing for ulcers and wounds to prevent the formation of maggots. It also an- 
swers to preserve dried insects and plants in cabinet collections. The demand for the 
powder having much increased of late, it is said to be adulterated with the leaves and 
stems of the plant. (Noodt, Buchner’s Neues Repert., vii. 562.) The powder, exhausted 
by alcohol, is harmless to insects ; its activity is therefore dependent upon some principle 
whose nature has not been positively determined. M.'Trapp, and also lvanel de Bellesme, 
claim that it is an alkaloid, whilst M. Rother denies that it is of such nature. (A.J. P., 
xxv. 1857; Dragendortf, Jahresbericht, 1876, p. 121.) Mr. Texton has found it to bea 
soft resin. (A. J. P., 1881, p. 491.) Ina series of experiments, Prof. Riley has found 
that the fumes of the burning powder are very poisonous to insects, and for certain pur- 
pee afford a ready mode of application, but that generally a watery infusion is the 

est and cheapest preparation. It isalso used now in the form of cones made by making 
a mass with mucilage of gum, with the addition of a small quantity of nitrate of potas- 
sium. After drying, these are ignited like a pastile. Twenty-five grains stirred up in 
two quarts of water were sufficient to kill young cotton worms. The infusion soon spoils. 
The tincture and the alcoholic extract are both efficient preparations. The tincture (one 

art to four) has been especially recommended, diluted with ten times its bulk of water, 

y F. Jager, to keep off vermin from the human body. According to Prof. Maisch (A. 
J. P., 1869, p. 128), it is capable of causing a vesicular eruption like that produced by 
the poison ivy. 

IODAL. This substance, prepared by the action of iodine upon a mixture of alcohol 
and nitric acid, is decomposed by an alkali into iodoform and formic acid. M. Ra- 
buteau found it to resemble chloral in its actions on animals. (Ann. de Thérap., 1870, 

. 98. 
IODATE OF CALCIUM. (Ca(IO,),5H,O.) This salt has been brought forward by 
E. Sonstadt as a valuable antiseptic, to be used in the preservation of food. (Chem. News, 
xxviii. 297.) Mr. 8. W. Moore has employed it in doses of two to four grains three 
times a day internally in febrile cases, and found it to lower the temperature and im- 
rove the appetite. (Am. Journ. Med. Sci., 1xx. 190.) It exists in sea-water, but may 
ie prepared by acting upon iodine with chlorinated lime. (A. J. P., 1874, p. 558.) 


IODATE OF IRON. Ferric Iodate. Iodate of Sesquioride of Iron. (2Fe,(103)¢, 
Fe,0,,24H,O.) This has been proposed as a substitute for the iodide by Prof. Cameron. 
(Dublin Quarterly, 1869, p. 354.) It is prepared by precipitating five fluidrachms of the 
stronger solution of perchloride of iron in four fluidounces of water with a solution 
of one ounce of the iodate of potassium in ten ounces of water. It has the advantage of 
being nearly tasteless, and not injuring the teeth. The dose is two to five grains. 


IODATE OF POTASSIUM. This salt has been proposed as a substitute for the 
chlorate of potassium. MM. Demarquay and Custin propose the following mode of 
preparation, which is followed by the British Pharmacopwia in making its test solu- 
tion. Take of iodine and chlorate of potassium, each, one part, and mix them with five 
_ or six parts of water, previously acidulated with a few drops of nitric acid, and heated 
to ebullition. As soon as chlorine ceases to escape, treat the liquid with a concentrated 
solution of chloride of barium. Wash with distilled water, and decompose with dilute 
sulphuric acid the iodate of barium precipitated ; filter to separate the sulphate of 
barium ; and slowly evaporate the solution. Wash with distilled water the crystals of 
iodic acid that are formed, dissolve them in boiling distilled water, and saturate with 
bicarbonate of potassium. On cooling, the iodate is deposited in small crystals. M. 
Stas prepares it by heating moderately, equal equivalents of iodide and chlorate of potas- 
sium, dissolving out the chloride formed with cold water, and repeatedly crystallizing 
the iodate from hot water. (A. J. P., 1870, p. 217.) M. Egidio Pollacci has found that 
phosphorus affords a very delicate test for the iodate, as does also the iodate for phos- 
phorus, free iodine being liberated. (Journ. de Pharm., de sér., xx. 104.) The authors 
first mentioned have employed the iodate of potassium in all those cases of ulcerated 
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and otherwise diseased mucous membrane of the mouth and fauces, in which the chlo- 
rate is usually prescribed, and have found it to produce the same curative’ effects more 
quickly, more energetically, and in smaller dose. In the healthy state, it acts remark- 
ably on the pharyngeal and buccal mucous membrane, producing, in the quantity of 20 
or 80 grains, a peculiar sense of constriction, and appearing considerably to diminish 
the mucous secretion. The diseases in which they have found it specially beneficial are 
diphtheria, mercurial affection of the mouth, and gangrenous stomatitis. The dose used 
by them was from four to eight grains. (Dorvault’s Kev. Pharm., 1858, p. 25.) 


IODIC ACID. (HIO,.) This is obtained by decomposing the iodate of calcium with 
sulphuric acid (A. J. P., xlvi. 558), or by heating iodine with nitric acid (sp. gr. 1:5), 
and allowing the crystals of iodic acid to separate on cooling. It has been proposed by 
M. Lutton as a remedy in chronic glandular enlargements and goitre, half a drachm of 
a two per cent. solution being injected into the affected part. (Ann. de Thérap., 1874, p. 
192.) 


IODIDE OF ANTIMONY. Antimonii Iodidum. Teriodide of Antimony. (SbI,.) 
According to Mr. W. Copney, of London, this iodide may be conveniently prepared by 
gently heating, in a Florence flask, metallic antimony and iodine, in the proportion of 
one at. to three. The elements combine with sudden heat and liquefaction, and, upon 
the withdrawal of the heat, the iodide formed solidifies, and is removed from the flask 
by breaking it. Iodide of antimony, as thus prepared, forms a somewhat crystalline, 
foliated mass, which, when pulverized, yields a deep orange-red powder. By the action 
of water it is decomposed. It has been tried as an alterative in a dose varying from a 
quarter of a grain to a grain, given in the form of pill. 


IODIDE OF BARIUM. Barvi Iodidum. (BalI,.) This compound may be formed by 
double decomposition, by adding native carbonate of barium in powder to a boiling solu- 
tion of iodide of iron. M. Henry, jun., obtained it by decomposing a solution of sul- 
phide of barium by a concentrated alcoholic solution of iodine. Sulphur is precipitated, 
which is separated by filtration, and iodide of barium formed in solution, from which 
it is obtained in the solid state by rapid evaporation todryness. Iodide of barium crys« 
tallizes in small, colorless needles, which deliquesce slightly, and are very soluble in 
water. The solution promptly undergoes decomposition by exposure to the air, car- 
bonate of barium being precipitated, and iodine set free, which colors the solution. It 
has been used with. advantage by Jahn, as an alterative, in scrofulous affections and 
morbid growths. Lugol employed it in scrofulous enlargements. The doseis the eighth 
of a grain three times a day, gradually increased to three grains. Biett applied it to 
scrofulous swellings in the form of ointment, made with four grains of the iodide to an 
ounce of lard. 


IODIDE OF BISMUTH AND POTASSIUM. This salt has been proposed as a 
test for the alkaloids, but, as it seems to offer no advantages, the reader is referred to the 
A.J. P., xlvii. 874, for the method of its preparation and use. 


IODIDE OF CALCIUM. Calcii Iodidum. (CalI,.) This has been brought into 
notice by M. Malem, in a memoir published in the Bulletin Thérapeutique (Avril 30, 
1868), as preferable to any other iodic compound in phthisis. He prepares it in the fol- 
lowing manner. Treat a solution of iodide of iron with milk of lime. The liquor thus 
obtained, being filtered, and evaporated, yields crystals of iodide of calcium. It may also 
be made by dissolving lime or its carbonate in hydriodic acid. Pure iodide of calcium is 
white, and crystallizes in large plates of a pearly lustre. Procured as recommended, it is 
yellowish, probably in consequence of the presence of iodine in excess. It is deliquescent, 
and very soluble in water, and its solution is capable of dissolving iodine added to it. 
Iodide of calcium is much more unstable than iodide of potassium. When taken, it is 
rapidly decomposed into hydriodic acid and salts of lime, which are almost immediately 
absorbed. Most patients bear it very well; and M. Malem had administered it without 
inconvenience for a year or more. It is especially in scrofulo-tuberculous phthisis that 
he uses it. After the first dose the appetite is often improved, digestion becomes regu- 
lar, the respiration deeper and more easy, the cough diminishes, and the expectoration 
is favorably modified. The muscular system is invigorated, the night-sweats diminish, 
and the patient increases in weight. Its long-continued use has in general only induced 
a little constipation, which often disappears upon a diminution of the dose, or suspension 
of the medicine. From excessive doses M. Malem has seen symptoms of active irritation 
induced, as increase of the cough, a deep color of the urine, uneasiness in its discharge, 
and pain with a sense of fulness in the region of the kidneys. But these symptoms are 
fugitive, and easily guarded against by a proper regulation of the dose. From one to 
three or four grains may be given after each meal. (Ann. de Thérap., 1869, p. 194). To 
make the syrup of iodide of calcium the following formula has been proposed by Mr. O. 
Eberbach (P. J. Tr., 8d ser., i. 864). Take of iodine 4 oz. ; iron (in form of wire) 73 dr. ; 
distilled water q.s.; milk of lime (fresh) q.s.; sugar 28 oz. ; simple syrup q.s. ; mix 8 oz. 
of the iodine with the iron and 4 oz. of water, in a thin flask with long neck; shake 
occasionally until the reaction has ceased and the solution assumes a pale green color ; 
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filter the solution and add the remainder of the iodine ; heat to the boiling point, and add 
milk of lime until all of the iron is precipitated. Filter, and wash the precipitate with 
hot water until all the iodide is washed out, and then bring the whole to the measure 
of 20 fl.oz. ; add the sugar, and dissolve by a gentle heat; to the solution add enough 
simple syrup to make it measure 40 fl.oz.; mix thoroughly, and fill into 2 oz. bottles 
well corked. Stanislaus Martin prepares the syrup by triturating 5 parts of calcium 
hydrate in a mortar with 30 parts of sugar, adding 100 parts of water in small portions 
at a time, allowing it to stand several hours; filtering, adding 2 parts of iodine, and 
when this is dissolved, 170 parts more of sugar, and flavoring with orange flower water. 
(P. J. Tr., 1875, p. 299.) 


IODIDE OF ETHYL. Hydriodic Ether. Ethyl Iodide. (C,H,I.) This ether may be 
obtained by gradually and cautiously mixing five parts of alcohol, ten of iodine, and one 
of phosphorus, and distilling. The residue of the distillation, as ascertained by D. K. 
Tuttle, is phosphovinic acid. The best mode of proceeding, in order to avoid danger, 
according to Soubeiran, is to melt the phosphorus with a gentle heat under the alcohol, 
contained in a wide-mouthed matrass, and to add the iodine gradually through a tube, 
sealed at the lower end, but perforated at the same end with a number of small holes. 
‘The tube is made to pass through a grooved cork, to give exit to the vapors, and is so 
adjusted as to reach nearly to the surface of the melted phosphorus. The matter in the 
matrass is distilled to the extent of four-fifths, the distillate is washed with water to 
separate alcohol, and the decanted ether is dried by the addition of a few pieces of chlo- 
ride of calcium. Dr. de Vrij recommends the following method for procuring this ether 
onalargescale. Absolute alcohol is to be saturated with dry hydrochloric acid gas, the 
liquid being kept well cooled ; and the amount of the acid is to be determined by a sample. 
The liquid thus saturated is to be put into a retort with as much iodide of potassium as 
may be necessary to form chloride of potassium ; the mixture is to stand for a day ; and 
is then to be submitted to distillation. Finally, the ether which comes over is to be 
washed and rectified. (See A. J. P., 1859, p. 170.) Personne (Comptes-Rendus, 41, 
468) proposed to use amorphous phosphorus instead of the ordinary kind, thus avoiding 
danger. Reith and Beilstein (Ann. Chem. Pharm., 126, 250) propose the following pro- 
eess. Mix 10 parts amorphous phosphorus with 50 parts alcohol of sp. gr. 0:83; add 100 
parts dry iodine in small portions. The mixture should be allowed to stand twenty- 
four hours before distillation, and the distillation decolorized by a solution of soda, and 
deprived of water by redistilling in contact with chloride of calcium. Hydriodic ether 
is a colorless non-inflammable liquid, insoluble in water, with a penetrating ethereal 
odor and pungent taste. Its density is 1:92, and boiling point 71°-72° C.(160°-161-6° F.), 
Exposed to the air it becomes red from the liberation of iodine; the change in color is 
prevented by adding to the bottle containing it a globule of mercury. M. Huette has 
proposed this ether as a medicine, to be used by inhalation, placed under a layer of 
water. Fifteen or twenty inspirations suffice to impregnate the system with iodine. 
Its physiological effects appear to be those of an antispasmodic and general stimulant. 
It acts also as a powerful anesthetic, when sufficiently long inhaled. It increases the 
appetite, renders the pulse fuller, and gives vivacity to the feelings and activity to the 
_ intellect. M. Huette considers it a suitable preparation for bringing the system rapidly 
under the influence of iodine, and by any desired dose. (See A. J. P., xxiii. 156.) Since 
the therapeutic trials of M. Huette were made, Mr. James Turnbull, of Liverpool, and 
Dr. Henry Fisher, of New York, have used this ether by inhalation in chronic pulmo- 
nary diseases with satisfactory results. Dr. Fisher specifies chronic bronchitis and phthi- 
sis as the diseases in which he has found it useful. The dose is 15 drops, three or four 
times a day, inhaled from a handkerchief. Hydriodic ether often has an unpleasant 
smell from the presence of foreign substances, which renders it offensive to patients 
Phosphorus is a common and injurious impurity. 


IODO-CHLORIDES OF MERCURY. [Iodides of Calomel. Sel de Boutigny. These 
compounds, called subiodide and protiodide of calomel, were brought forward as reme- 
dies by M. Boutigny in 1847, They are now rarely used. (For an account of their 
preparation and use, see 14th ed. U.S. Dispensatory. ) 


IODOHYDRARGYRATE OF POTASSIUM. It has been found by chemists that 
mercuric iodide, HgI,, unites with the more positive metallic iodides forming a series of 
double salts, sometimes called iodohydrargyrates. These have been particularly studied 
by Boullay (Ann. Ch. Phys. [2], 34, p, 845), who finds that a concentrated solution of 
potassium iodide will dissolve mercuric iodide in the ratio of 3 mols, of the mercuric salt 
for every two of the potassium salt. When the solution is cooled, one mol. of red 
mercuric iodide crystallizes out, and then from the mother-liquor deposits yellow prisms, 
having the composition 2(HgI,, KI) + 3H,O. This substance was presented to the notice 
of the profession, as a new remedy of remarkable powers, in Feb. 1834, by Dr. William 
Channing, of New York. (Am. Journ. of Med. Sci., xiii. 888.) 

Dr. Channing attributes to this preparation the effects of diffusing excitement, and 
equalizing the circulation. In the different cases in which he tried it, he thought he saw 
evidence of its favorable influence on the lungs, in allaying cough and improving expec- 
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toration ; on the alimentary canal, in restoring the healthy secretions; on the kidneys, 
in reviving their activity ; on the skin and cellular tissue, in cicatrizing superficial ulcer- 
ations; and on the absorbent and exhalant systems, in causing the disappearance of 
effused fluid. The principal diseases in which he found it useful were chronic bronchitis, 
hooping-cough, tonsillitis, chronic gastro-enteritis, dyspepsia, ascites, anasarca, amenor- 
rhea, leucorrhea, eruptions, and scrofula. In some cases of phthisis, it mitigated the 
symptoms, and appeared to prolong life. Dr. Hildreth, of Ohio, has tried the prepara- 
tion, and reports favorably of its effects in functional dyspepsia, enlargement of the 
spleen, amenorrhea, dysmenorrhea, leucorrhea, scrofulous affections, ascites, and gen- 
eral dropsy. (Am. Journ. of Med. Sci., xxvi. 312.) 

The average dose of the remedy may be stated at the twelfth of a grain three times a 
day; but in peculiar constitutions, not more than the forty-eighth, the ninety-sixth, or 
the two-hundredth of a grain daily can be borne. For the convenience of physicians 
who may wish to make trial of the remedy, we give the following formula, deduced 
from the statements in Dr. Channing’s paper. Take of iodide of potassium three and a 
half grains; red iodide of mercury four and a half grains; distilled water a fluidounce. 
Dissolve first the iodide of potassium and then the red iodide of mercury in the water. 
The compound salt in this solution may be assumed to amount to eight grains, though 
there is a small excess of the iodide of potassium. Of this solution from two to five 
drops, containing from the thirtieth to the twelfth of a grain, may be given three times 
a day. It may be administered in the compound syrup of sarsaparilla, which does not 
decompose it. 

The iodohydrargyrate of potassium was suggested by F. L. Winckler as a qualitative 
test of the organic alkaloids, with which it produces insoluble precipitates ; and subse- 
quently it was used by Prof. F. F, Mayer, of New York, for determining the quantity 
of these alkaloids in any mixture containing them. Prof. Mayer employed, for volu- 
metric analysis, a solution made with 14-546 grammes of corrosive sublimate, 49-8 
grammes of iodide of potassium, and a litre of distilled water. For the value, in our own 
weights and measures, of the gramme and litre, the reader is referred to tables in Part 
III. of this work. Of the solution thus made one cubic centimetre precipitates, of 


Aconitine...... 0:0267 gram. | Conine........ 0:00416 gram. | Quinidine...... 0-0120 gram. 
Atropine ....... 00145 ¢ Morphine.... 0:0200 =“ Quinine......... 00108  ‘¢ 
Brucine, -seesens 0:0233 Narcotine.... 00213 =“ Strychnine..... 00167‘ 
Cinchonine.... 00102‘ Nicotine ..... 0:00405 =‘ Veratrine....... 0:0269 ‘* 


The resulting precipitates are hydriodates of the alkaloids, respectively, with iodide of 
mercury. They may be produced in acid, neutral, and feebly alkaline liquids, except in 
the presence of alcohol and acetic acid, by which they are dissolved. For those who 
may not possess the requisite instruments, Prof. Mayer gave the following table, having 
reference to ordinary officinal weights. The solution was made with 16:25 grains of 
corrosive sublimate, 100 grains of iodide of potassium, and enough distilled water to make 
altogether 12-5 troyounces, or 6000 grains. Of this solution 10 grains will precipitate of 


Aconitine......... 0:0584 grs. | Conine.........64 0-0083 grs. | Quinine............ 0-0216 grs. 
ALrOpiNOserecsessse 0:0289 ‘* | Morphine......... 0:0400 ‘* | Sulphate — of 0-0296 « 
Sulphate of ) «a. a abulphate..of)ipn quinine ...... \ 
 0-0389 ine. } 00500. « 
AtrOPINe... ee. morphine... Strychnine........ 0:0384 <¢ 
BruGine jonginpsteeeh 0:0466 ‘* | Nicotine.......... 0:0081 ‘* | Veratrine.......... 0°05388 
Cinchonine....... 0°0204 ‘* | Quinidine........ 0:0240 ‘+ 


Sulphate of } 9. Sulphate of ) g. 
cinchonine... \ Nisa quinidine... \ 0-0284 ‘ 


For further observations upon Mayer’s method of effecting the assay of the alkaloids, 
see A. J. P., 1863, p. 20. (See Test Solution of Iodide of Mercury and Potassium, Part III.) 

IONIDIUM MARCUCCI. This name has been conferred by Dr. Bancroft upon a 
South American plant supposed to be the source of a medicine used with great asserted 
advantage in Maracaibo and elsewhere, in elephantiasis and other cutaneous affections. 
A specimen, however, réceived from Dr. Bancroft, was found by Sir W. Hooker to be 
identical with the Ionidiwm parviflorum of Ventinat. The medicine is called by the 
Indians cuichunchulli, and grows in the neighborhood of Riobamba, a small town at the 
foot of the great mountain of Chimborazo. It is said to be diaphoretic, diuretic, occa- 
sionally sialagogue, and in large doses emetic and cathartic. The root is the part used. 
For further knowledge on the subject, see A. J. P., iii. 125. 

ISATIS TINCTORIA. Woad. Pastel. A biennial plant, indigenous and cultivated 
in Europe. The leaves have a fugitive pungent odor, and an acrid very durable taste ; 
they have been used in scorbutic affections, jaundice, and other complaints, but are 
only valuable for making a blue dye-stuff, woad, which has been long employed in 
Europe, though at present nearly superseded by indigo. The leaves are prepared by 
grinding them to a paste, which is made into balls, placed in heaps, and allowed to fer- 
ment. When the fermentation is at an end, the mass falls into a coarse powder, which 
is the dye-stuff in question. 

ISOPYRUM THALICTROIDES. F. A. Harsten believes he has found two alka- 
loids, isopyrine and pseudoisopyrine, in the root of this plant. (A. J. P., xliv. 453.) 
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JEFFERSONIA DIPHYLLA. Twin-leaf. This is a small, indigenous, herbaceous 
. . ss ’ 
perennial plant, one of the Berberidacee. From a knotty rhizome, having long radicles, 
arises a naked one-flowered scape about a foot in height, and leaves which stand in pairs 
on long footstalks. The flower is white, with a four-leaved colored calyx, and eight 
petals; and the fruit is a one-celled, obovate, substipitate capsule, dehiscent near the 
top, with many oblong seeds, united at the base. The plant grows in the Middle and 
Western States. The rhizome, which, with the rootlets attached, is the part used, has 
a brownish yellow color, and a bitter, acrid taste, which resides in its cortical part, the 
inner portion being nearly tasteless. It was analyzed by Prof. E. 8. Wayne, of Cin- 
cinnati, and found to contain albumen, gum, tannic acid, starch, pectin, a fatty resin, 
hard resin, sugar, lignin, and a peculiar acrid principle, having acid properties and 
resembling polygalic acid, in which it is supposed that the virtues of the root reside. 
The root is said to be emetic in large doses, tonic and expectorant in smaller doses, and 
not unlike seneka, as a substitute for which it is sometimes used. (ad ra, ZA Vitel ey 
According to Prof. Mayer, of New York, the rhizome of this plant contains a small 
quantity of berberine, and a second white alkaluid. The pectin of Mr. Wayne he con- 
siders to be saponin. (Idid., 1863, p. 99.) 


JELLIES. The form of Jelly is sometimes a convenient method of administering 
medicines, especially the fixed oils, as cod-liver oil, castor oil, resinous juices, ete. The 
following is a formula recommended by Prof. Parrish and William C. Bakes. ‘Take 
of the fixed oil or liquid resin a troyownce; honey, syrup, each, half a troyounce; gum 
arabic, in powder, two drachms ; Russian isinglass, forty grains; orange-flower water, 
six fluidrachms. Dissolve the isinglass, with the aid of heat, in half a fluidounce 
of the orange-flower water, replacing the water as it evaporates. Triturate the other 
ingredients, with the remainder of the orange-flower water, into a homogeneous mass 
in a warmed mortar, then add the hot solution of isinglass, stir the mixture as it cools, 
and set it aside to gelatinize.’”’ (A. J. P., 1861, p. 4.) Any other aromatic water 
may be substituted for that of the orange-flower, and cinnamon-water diluted with an 
equal measure of pure water would probably better cover the offensive taste. In refer- 
ence to cod-liver oil, the bitter-almond or cherry-laurel water would be still more 
effectual; care, however, being taken in this case, that the water is duly diluted, lest too 
large a dose of it be administered. 


JUNIPERUS VIRGINIANA. Red Cedar. The tops of this plant were formerly 
included in the secondary list of the U.S. Pharmacopeia. The tree is an evergreen of 
slow growth, seldom very large, though sometimes attaining a height of forty or fifty feet, 
with astem more than a foot in diameter. It has numerous and close branches, which, in 
the young tree, spread out horizontally near the ground; but as the tree advances, the 
lower branches slowly decay, leaving the trunk irregular with knots and crevices. The 
leaves are very small, fleshy, ovate, concave, pointed, glandular on their outer surface, 
ternate or in pairs, and closely imbricated. Those of the young shoots are often much 
longer and spreading. The leaves closely invest the extreme twigs, increasing with 
their growth, till ultimately lost in the encroachments of the bark. The red cedar 
grows in all latitudes of the United States, from Burlington, in Vermont, to the Gulf 
of Mexico; but it is most abundant and vigorous in the southern section. The interior 
wood is of a reddish color, and highly valuable on account of its great durability. Small 
excrescences, which are sometimes found on the branches of the tree, are popularly used 
as an anthelmintic, under the name of cedar apples, in the dose of from ten to twenty 
grains three times a day. The tops have a peculiar not unpleasant odor, and a strong, 
bitterish, somewhat pungent taste. These properties reside chiefly in a volatile oil, and 
are readily imparted to alcohol. The leaves, analyzed by Mr. Wm. J. Jenks, were found 
to contain volatile oil, gum, tannic acid, albumen, bitter extractive, resin, chlorophyll, 
fixed oil, lime, and lignin. (A. J. P., xiv. 285.) They bear a close resemblance to the 
leaves of Juniperus Sabina, from which they can be certainly distinguished only by the 
difference of odor. The oil of red cedar is now an article of commerce: it is used prin- 
cipally in perfumery, and is one of the principal constituents of the popular extract of 
white rose. (A. J. P., 1877, p. 186.) It possesses, in a marked degree, the well-known 
agreeable odor of the red cedar wood. Cedren camphor, C,,H..O = C,;H,, + H,0, may 
be obtained by cooling the oil until coagulated, and separating the crystalline portion 
by expression; the expressed liquid is cedren, C,,H,,, which, after rectification and dis- 
tillation, has the sp. gr. 0-984 at 15° C. (59° F.), boiling at 248° C. (478-4° F.). 

Uses. The resemblance of red cedar to savine is said also to extend to its medical 
properties. It is, however, much less energetic, and has not acquired the confidence of 
the profession generally. Externally applied it acts as an irritant; and an ointment, 
prepared by boiling the fresh leaves for a short time in twice their weight of lard, with 
the addition of a little wax, is employed as a substitute for savine cerate in maintaining 
a purulent discharge from blistered surfaces. Sometimes the dried leaves in powder are 
mixed with six times their weight of resin cerate, and used for a similar purpose. But 
neither of these preparations is as effectual as the analogous preparation of savine. The 
volatile oil acts probably like oil of savine; and in the Boston Med. and Surg. Journ., xl. 
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469, several cases of poisoning are recorded by Dr. 8. C. Watt, of Gouverneur, New York. 
It appears that this oil has the reputation of producing abortion, and was taken, in three 
of the cases described, with a view to that effect. In one instance a fluidrachm was 
taken, in another a fluidounce, and in both of these cases recovery took place. Two of 
the cases were fatal. The symptoms were burning in the stomach, sometimes vomiting, 
violent convulsions, éoma, and a very slow pulse. The operation of the poison was 
mainly on the brain. No abortive effect was experienced in either case. The stomach, 
on examination after death, showed marks of inflammation, but not violent. 


KALMIA LATIFOLIA. Laurel. Mountain Laurel. Broad-leafed Laurel. Calico- 
bush. This well-known evergreen inhabits all sections of the United States, being espe- 
cially abundant on the sides of hills and mountains, which it adorns in summer with its 
elegant flowers. It is from three to ten feet in height. The leaves, which are possessed 
of poisonous, narcotic properties, have been found by Mr. Charles Bullock to contain 
gum, tannic acid, resin, chlorophyll, fatty matter, a substance resembling mannite, an 
acrid principle, wax, extractive, albumen, yellow coloring matter, lignin, and salts of 
potassium, calcium, and iron. (A. J. P., xx. 264.) Mr. George W. Kennedy detected 
the alkaloid arbutin in them. (J/did., xlvii. 5.) They are said to prove fatal to sheep 
and some other animals; but are eaten with impunity by deer, goats, and partridges. Dr. 
Barton states, in his ‘‘ Collections,” that the Indians sometimes use a decoction of the 
leaves to destroy themselves. It is said that death has been occasioned by eating the 
flesh of partridges and pheasants which have fed upon them during winter. Dr. N. 
Shoemaker published, in the North American Med. and Surg. Journ., two cases of poison- 
ing which resulted from eating a pheasant, in the craw of which laurel leaves were 
found. The symptoms were nausea, temporary blindness, pain in the head, dyspnea, 
pallid countenance, cold extremities, and a very feeble pulse, which in one case was for 
some time absent at the wrist, in the other beat only forty strokes in the minute. In 
both cases’ relief was afforded by vomiting, produced by a tablespoonful of flour of 
mustard mixed with warm water. A case of similar poisoning is related in the Hdin- 
burgh Med, Journ., 1856, p. 1014, in which epigastric tension and uneasiness, glowing 
heat of the head, loss of sight, coldness of the extremities, general prostration, and 
twitchings of the muscles were the prominent symptoms, followed by nausea and full 
vomiting, which afforded some relief. But feelings of formication and weakness of the 
limbs, with great prostration of the circulation, remained for several hours, requiring 
the use of stimulants.’ Dr. Barton was informed that the powdered leaves were employed 
by an empiric with success in certain stages of fever; and Dr. Thomas, in an inaugural 
dissertation, published at Philadelphia, in 1802, states that an obstinate case of diar- 
rhoea was cured by a decoction, made by boiling an ounce of the leaves in eight ounces 
of water down to four ounces. Thirty drops were given six times a day; but this quan~ 
tity produced vertigo, and the dose was afterwards repeated only four times daily. The 
leaves are said to have been used advantageously in syphilis. Externally applied, in the 
shape of ointment or decoction, they have been found useful in tinea capitis, psora, and 
other cutaneous affections ; but caution is necessary in their application, as, according to 
Dr. Barton, nervous symptoms have resulted from the external use of the decoction. Dr. 
Bigelow has seen the recently powdered leaves given in doses of from ten to twenty 
grains, without perceptible effect. 

It is probable that other species of Kalmia, as K. angustifolia, or sheep-laurel, and K. 
glauca, or swamp-laurel, have properties identical with those of K. latifolia. A decoc- 
tion of the leaves of K. angustifolia is used by the negroes of North Carolina as a wash 
for an ulcerative affection between the toes. 


KAURI GUM. This is an amber-like substance, varying from a soft cream-white to 
an amber color, dug in large quantities from the soil in New Zealand. It is an exu- 
dation from the Dammara australis, but as it first exudes and is found on the surface 
of the ground, it is not esteemed. For a full account of it, see P. J. Tr., ix. 715. 
It ree on distillation an oil almost entirely conrposed of aterpene. (A. J. P., 1881, 
p- 419.) 


KOMBE POISON. This is an African poison, prepared from the seeds of an apocy- 
naceous plant, Stropanthus Kombé, Oliver. Dr. T. R. Fraser has found it to act pri- 
marily on the heart, producing paralysis with permanent contraction. It exaggerates 
the susceptibility of the voluntary muscles, and finally causes rigidity with acid reaction. 
The reflex function, but not the motor conductivity, of the cord is suspended soon after 
the cardiac paralysis. For further details, see Dr. Fraser’s paper in the Proc. Roy. Soc. 
Edinb. 1869-70; abstracted, Journal of Anatomy, vol. vii. 


KOSSALA. This is an Abyssinian remedy against tape-worm. (See Proc. A. P. A., 
xxvi,.p, 171) 


KOUMYS. Kumys. This is a liquor originally prepared by the Tartars from the 
milk of mares, but recently imitated with cow’s milk to a great extent. It is said to 
be prepared in Tartary by putting the mare’s milk in tall vessels whilst warm, adding 
koumys, one part for every ten of milk, stirring thoroughly every few minutes, and in 
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three or four hours taking out and bottling in champagne bottles. (Journ. de Pharm., 
1875, p. 59.) For an account of the method employed in Russia, see A. J. P., 1875 Pp. 
261. The milk of the mares of the Steppes is stated to resemble that of women, being 
much richer than cow’s milk in sugar and poorer in casein. (For analysis, see Journ. 
de Pharm., 1875, p. 62.) Accordingly, in preparing the substitute for true koumys, H. 
and N. Schulze, of Berlin, add sugar of milk to cow’s milk, and ferment with brewer’s 
yeast in open tanks, stirring frequently, skimming off the casein and butter which rise 
to the surface, and bottling whilst fermentation is very active. (Phila. Med. Times, 
Jan. 1874.) (For a method of making a very fictitious koumys out of condensed milk, 
see Ibid.) Mr. Wilckens adds to every litre of cow’s milk 80 grains of milk sugar and 
twice that weight of beer yeast, and then fills champagne bottles to within about a half- 
inch of the top, corking securely. This koumys is said to be good from the fifth to 
the twentieth day. (Jowrn. de Pharm., 1875.) The true koumys does not keep long, 
and therefore must be drunk at the place of production. For particulars as to the va- 
rieties of it, etc., see Jbid., Janv. 1875; also, Truckenmiller, A. J. P., 1880, p. 292. Dr. 
L. Wolff (A. J. P., 1880, p. 291) has furnished, probably, the best formula for koumys: 
‘Grape sugar, half an ounce. Dissolve it in four ounces of water. Dissolve twenty 
grains of Fleischmann’s compressed yeast, or well washed and pressed out brewer’s yeast, 
in two ounces of milk. Mix the two solutions in a quart champagne bottle, which is to 
be filled with good cow’s milk to within two inches of the top. Cork well, secure the 
cork with wire, and place in a cellar or ice chest, where a temperature of 10° C. (50° F.) 
or less can be maintained, and agitate three times a day. In three or four days the 
koumys is ready for use, and should not be kept longer than four or five days; it should 
be drawn only with a champagne tap.” 

According to M. Stalberg, the composition of true koumys is as given below; other 
analyses may be found in the Journ. de Pharm., 1875, p. 62. Kumys of June. In 100 
parts, alcohol 1-65, fat 2:05, sugar of milk 2-20, lactic acid 1-15, casein 1-12, salts 0-28, 
carbonic acid 0:75. Kumys of September. Carbonic acid 1-86, alcohol 8-23, fat 1-05, 
lactic acid 2-92, casein and salts 1-21. M. Stalberg gives the following as the result 
of an analysis of Swiss kumys, made from skimmed cow’s milk to which sugar had 
been added. Alcohol 8-622, lactic acid 0-256, sugar 2°376, albumen 2-099, butter 2-008, 
mineral salts 0:574, carbonic acid 1:997. Prof. Warnikiewicz found in kumys from cow’s 
milk 6°32 per cent. of solid material, casein 3-08, butter 0-22, milk sugar 1-77, salts 0-33, 
lactic acid 0°62, alcohol 1:23 parts per hundred. 

The taste of koumys is sweet but acidulous and peculiar. In small quantities it is 
said to increase the appetite, in large quantities to take the place of solid food, each quart of 
it containing, according to Dr. Victor Jagielsky, four ounces of solid food. (NV. R., i. 1.) 
In warm weather it is said to act as a diaphoretic, in cold weather as a diuretic. It is 
used especially in chronic constitutional diseases attended with emaciation, such as pul- 
monary phthisis, in chronic abdominal catarrhs, and in albuminuria. Jagielsky claims 
that it is a powerful diuretic. (Br. Med. Jowrn., 1879, ii. 288.) In wasting diseases it 
is affirmed (JV. R., i. 4) that if no improvement in weight occur in ten days, the treat- 
ment should be discontinued. Usually the patient should at first take but a small 
quantity per day, but the ration should be rapidly increased until it constitutes almost 
all the food taken. Mr. Hourowicz states that in Russia ‘‘the cure’’ requires from twelve 
to fifteen pounds of milk daily (two mares), and that the koumys is taken in doses of a 
teacupful to a tumblerful every half-hour or hour early in the morning. 

LABDANUM. Ladanum. A resinous substance, obtained from various species of 
Cistus. especially C. Creticus, C. ladaniferus, and C. laurifolius, small evergreen shrubs, 
inhabiting the islands of the Grecian Archipelago, and the different countries bordering 
on the Mediterranean. Upon the leaves and branches of these shrubs a juice exudes, 
which is collected by means of an instrument resembling a rake, with leather thongs in- 
stead of teeth, which is drawn over the plant. The juice adheres to the pieces of leather, 
and is afterwards separated. Itis said that labdanum was formerly collected by combing 
the beards of goats which had been browsing upon the leaves of the cistus; and Landerer 
states that it is at the present time gathered in the same way in Cyprus from sheep and 
goats, whose fleeces become loaded with it while they are pasturing. (See P. J. Tr., xi. 
6.) It comes chiefly from the Grecian Islands. Two varieties exist in commerce. The 

urest labdanum is in masses of various sizes, sometimes weighing several pounds, en- 
closed in bladders, dark red almost black externally, grayish internally when first broken, 
of the consistence of a plaster, softening in the hand and becoming adhesive, of an agree- 
able balsamic odor like that of amber, and of a bitter, balsamic, somewhat acrid taste. 
It is very inflammable, burning with a clear flame, On exposure it becomes dry, po- 
rous, and brittle. Little of this variety is found in the markets. Common labdanum is 
in contorted or spiral pieces, light, porous, blackish gray, hard and brittle, not softening 
between the fingers, similar in odor and taste to the preceding variety, but less inflam- 
mable, and mixed with sand and other earthy matters, which are obvious to the sight. 
A specimen exhibited at the International Exhibition of 1862, at London, was in flattish 

ieces, an inch or more thick, with remains of leaves on one side, of a very dark green- 
ish brown color, and a granular somewhat shining fracture. Guibourt found in 100 parts 
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of the labdanum in masses, 86 parts of resin with a little volatile oil, 7 of wax, 1 of 
watery extract, and 6 of earthy substances and hair. In the contorted variety, Pelletier 
found 20 per cent. of resin, 3°6 of gum with malate of calcium, 0°6 of malic acid, 1:9 of 
wax, 1-9 of volatile oil including loss, and 72 of ferruginous sand. Labdanum is a 
stimulant expectorant, formerly given in catarrhal and dysenteric affections. At pres- 
ent it is employed in plasters, and but seldom even for that purpose. It is sometimes 
used in fumigation. 

LAC. A resinous substance obtained from several trees growing in the East Indies, 
particularly from Croton lacciferum, two species of Ficus, F. religiosa and F. Indica, 
and, according to Valentine Ball, Schlerchera trijuga, Butea frondosa, and Zizyphus ju- 
juba. Prof. Stillman states that Acacia Greggwt and Larrea Mexicana, plants growing in 
Arizona, Colorado, and the Western territories, furnish both shellac and lac dye. (A. J. P., 
1880, p. 409.) It is found in the form of a crust, surrounding the twigs or extreme 
branches, and is generally supposed to be an exudation from the bark, owing to the punc- 
ture of an insect belonging to the genus Coccus, and denominated C. Lacca. By some it is 
thought to be an exudation from the bodies of the insects themselves, which collect in 
great numbers upon the twigs, and are embedded in the concreted juice, through which 
the young insects eat a passage and escape. Several varieties are known in commerce. 
The most common are stick-lac, seed-lac, and shell-lac. 

Stick-lac is the resin as taken from the tree, still encrusting the small twigs around 
which it originally concreted. It is of a deep reddish brown color, of a shining frac- 
ture, translucent at the edges, inodorous, and of an astringent, slightly bitterish taste. 
Its external surface is perforated with numerous minute pores, as if made by a needle; 
and when broken it exhibits many oblong cells, often containing the dead insect. When 
chewed it colors the saliva beautifully red, and, when burnt, diffuses a strong, agree- © 
able odor. It is in great measure soluble in alcohol. 

Seed-lac consists of minute irregular fragments, broken from the twigs, and partially 
exhausted by water. It is of a light or dark brown color, inclining to red or yellow, 
feebly shining, almost tasteless, and capable of imparting to water less color than the 
stick-lac, sometimes scarcely coloring it at all. It is occasionally mixed with small 
fragments of the twigs. 

Shell-lac is prepared by melting the stick-lac or seed-lac, previously deprived of its 
soluble coloring matter, straining it, and pouring it upon a flat smooth surface to harden. 
Valentine Ball (‘‘ Jungle Life in India,’ NV. R., June, 1880) states that the stick-lac is 
first placed between two powerful rollers, which, by a simple arrangement, admit of any 
degree of approximation. The lac is then crushed off and is separated from the woody 

ortions by screening ; it is next placed in large tubs half full of water and is washed 

y the coolies, male or female, who, standing in the tubs, and holding a bar above with 
their hands, stamp and pivot about on their heels and toes until, after a succession of 
changes, the resulting liquor comes off clear. The disposal of the liquor drawn off at 
the successive washings will be spoken of farther on. The lac, having been dried, is 
placed in long cylindrical bags of cotton cloth, of medium texture, and about ten feet 
long and two inches in diameter. These bags when filled have somewhat the appear- 
ance of an enormous Bologna sausage. They are taken to an apartment where there 
are a number of open charcoal-furnaces. Before each of these there is one principal 
operator and two assistants. The former grasps one end of the long sausage in his 
left hand, and slowly revolves it in front of the fire, and at the same time one of the 
assistants, seated as far off as the sausage is long, twists it in the opposite direction. 
The roasting before the glowing charcoal soon melts the lac in the portion of the bag 
nearest the operator’s hand, and the twisting of the cloth causes it to drop into a trough 

laced below. 

The troughs used are simply the leaves of the American aloe (Agave Americana). 
When a sufficient quantity in a molten condition is ready in the trough, the operator 
takes it up in a wooden spoon and places it ina wooden cylinder some eight or ten inches 
in diameter, the upper half of which is covered with sheet brass. The stand which 
supports this cylinder gives it a sloping direction away from the operator. The other 
assistant, generally a woman, now steps forward, holding a strip of the aloe between 
her hands, and with a rapid and dexterous draw of this the lac is spread out at once 
into a sheet of uniform thickness, which covers the upper portion of the cylinder. The 
operator now cuts off the upper edge with a pair of scissors, and the sheet is then lifted 
up by the assistant, who waves it about for a moment or two in the air till it becomes 
quite crisp. Itis then held up to the light, and any impurities (technically called 
‘‘ grit’) are simply punched out of the brittle sheet by the finger. The sheets are laid 
upon one another, and the tale at the end of the day is taken, and the chief operator 
paid accordingly. The sheets are placed in packing-cases, and when subjected to press- 
ure break into numbers of fragments. The dark red liquor resulting from the washing 
above described is strained in order to remove all foreign materials.. It is then passed 
into large vats, where it is allowed to settle. The sediment is subjected to various wash- 
ings, and at last allowed to settle finally, the supernatant liquid being drawn off. The 
sediment when of proper consistency is placed in presses, from which it is taken out in the 
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form of hard, dark purple cakes, with the manufacturer’s trade-mark impressed upon 
them. ‘This constitutes what is known in commerce as ‘lac dye.”’ By the addition of 
mordants this dark purple substance yields the most brilliant scarlet dyes, which are 
not inferior to those produced by cochineal. Shell-lac is in thin fragments of various 
sizes, from half a line toa line thick, often somewhat curved, of a lighter or darker brown 
color, inclining more or less to red or yellow, shining, more or less transparent, hard 
and brittle, inodorous and insipid, insoluble in water, but easily and almost entirely 
soluble in alcohol, especially with the aid of heat. According to Oberdérffer, cold ether 
takes from shell-lac only about 5 per cent., consisting of wax; and adulteration with 
resins solublg in ether is thus readily detected. (See A. J. P., 1861, p. 818.) An alco- 
holic solution of shell-lac usually needs clarification (due to suspended wax); by agi- 
tating the solution with 6 parts of powdered chalk, decanting and filtering, it becomes 
transparent. 

A variety of lac is mentioned by writers in the form of cakes, called cake-lac or lump- 
lac (lacca in placentis); but this is at present rare in commerce. 

According to John, lac consists of resin, coloring matter, a peculiar principle insolu- 
ble in alcohol, ether, or water, called laccin, a little wax, and various saline matters in 
small proportion. The resin, according to Unverdorben, consists of several distinct 
resinous principles differing in their solubility in alcohol andether. The laccin is nearly 
or quite wanting in shell-lac, which also contains scarcely any of the coloring principle. 
Mr. Hatchett found in stick-lac 68 per cent. of resin, and 10 of coloring matter; in seed- 
lac 88°5 per cent. of resin, and 2°5 of coloring matter; in shell-lac 90°9 percent. of resin, 
and 0-5 of coloring matter. The other constituents, according to this chemist, are wax 
and gluten, besides foreign matters. M. Schapringer gives a method of detecting lacin 
any mixture, through the property of its coloring matter, which he calls coccine, of 
being deep red in acid solutions, and becoming violet upon the neutralization of the 
acid by an alkali. To the suspected substance an excess of acetic or hydrochloric acid is 
added; the turbid liquid is heated till it becomes limpid and the resin has agglomerated ; 
after which the liquid is decanted, and ammonia is added in excess. The red color, more 
or less violet, will soon become manifest if lac is present. A quarter of a grain of the 
lightest colored lac found in commerce may be thus revealed. (Journ. de Pharm., 4e sér., 
v. 239.) 

Lac in its crude state is slightly astringent, and was formerly used in medicine; but 
at present it is not employed. Shell-lac is wholly inert. Stick-lac and seed-lac are 
used on account of the coloring principle which they contain. Shell-lac, as well as the 
other varieties deprived of their coloring matter, is applied to numerous purposes in the 
arts. It is the chief constituent of sealing wax. The best red sealing wax is made by 
melting together, with a very gentle heat, 48 parts of shell-lac, 19 of Venice turpentine, 
and 1 of balsam of Peru, and mixing with the melted mass 32 parts of finely powdered 
cinnabar. But common resin is often substituted in part for the lac, and a mixture of 
red lead and chalk for the cinnabar. The best black sealing waz consists of 60 parts of 
lac, 10 of turpentine, and 30 of levigated bone-black ; the best yellow sealing wax, of 60 
parts of lac, 12 of turpentine, and 24 of chromate of lead. (Berzelius.) Lac is also 
used as a varnish, and forms an excellent cement for broken porcelain and earthenware. 
It may be dissolved in alcohol, oil of turpentine, benzin, or naphtha. For a method of 

reparing a colorless varnish from lac the reader is referred to P. J. Tr., 1864, p. 338. 

ac has been highly recommended as an adhesive material for the dressing of wounds, 
ulcers, etc. It is prepared for use by dissolving, with the aid of a gentle heat, in alcohol 
contained in a glass bottle, sufficient lac to give it a gelatinous consistence, and then 
closing the bottle. It is used by simply spreading it on the bandages. 

LAOTATE OF ZINC. Zinci Lactas. (Zn(C,H,0;),3H,O.) This salt may be prepared 
by first obtaining lactate of potassium by double decomposition between lactate of cal- 
cium and carbonate of potassium, and then adding the solution of the alkaline lac- 
tate, filtered from the carbonate of calcium, to one of acetate of zinc. By a new double 
decomposition, lactate of zinc, on account of its sparing solubility in cold water, is de- 
posited in crystals, and acetate of potassium remains in solution. The crystals may be 
purified by dissolving them in boiling water, and recrystallizing. This salt is in the 
form of white plates, soluble in sixty parts of cold water, and in six parts at the boiling 
temperature. It is insoluble in alcohol. Its taste is highly saccharine, with a styptic 
after-taste. Exposed to heat it bears a temperature of 200° C. (892° F.) without decompo- 
sition. Another lactate of zinc (zinc-paralactate), containing only two mols. of water, 
which crystallizes in needles, may be prepared by boiling carbonate of zinc with lactic 
acid. 

Lactate of zinc was brought forward by M. Herpinas a remedy in epilepsy; and, after 
atrial of it for nearly two years, he concluded that it is at least as efficacious as the 
oxide, with the advantages of being better borne and more easily taken. The dose is 
two grains three times a day, given in pill, and gradually increased until it amounts to 
ten grains. The best time for taking it is about an hour after meals. In M. Herpin’s 
cases it was continued for from five to twelve months. Dr. Hart has also found it useful 
in epilepsy ; he combined it with belladonna, (N. Y. Med. Journ., 1869, p. 77.) 
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LAKES. These paints are compounds of vegetable or animal coloring principles with 
alumina or other metallic oxide, and are usually obtained by adding alum or stannic 
chloride to the solution of the coloring matter in water, and precipitating by means of 
an alkali. The alumina or oxide of tin unites with the coloring matter at the moment 
of separation, and forms an insoluble compound. Lakes are obtained in this way from 
cochineal, madder, Brazil wood, seed-lac, French berries, etc. 


LAPPA. Willd. Under this name the U.S. Pharmacopeia formerly included in its 
secondary list the root of L. major (L. minor, De Cand., Arctiwm). Burdock is biennial, 
composite, with a simple spindle-shaped root, a foot or more in length, brown externally, 
white and spongy within, furnished with thread-like fibres, and having withered scales 
near the summit. The stem is succulent, pubescent, branching, and three or four feet 
in height, bearing very large cordate, denticulate leaves, which are green on their 
upper surface, whitish and downy on the under, and stand on long footstalks. The 
flowers are purple, globose, and in terminal panicles. The calyx consists of imbricated 
scales, with hooked extremities, by which they adhere to cloth and the coats of animals. 
The seed-down is rough and prickly, and the seeds quadrangular. Although a native 
of Europe, burdock is abundant in the United States, where it grows on the roadsides, 
among rubbish, and in cultivated grounds. The root, which should be collected in 
spring, loses four-fifths of its weight by drying. The odor of the root is weak and 
unpleasant, the taste mucilaginous and sweetish, with a slight degree of bitterness and 
astringency. Among its constituents, inulin has been found by Guibourt, and sugar by 
Fée. The seeds are aromatic, bitterish, and somewhat acrid. The root is considered aperi- 
ent, diaphoretic, and diuretic, without irritating properties ; and has been recommended 
in gouty, scorbutic, venereal, rheumatic, scrofulous, leprous, and nephritic affections. Dr. 
J. Adolphus speaks of burdock in the strongest terms as a remedy in herpes, lepra, 
psoriasis, prurigo, lupus, obstinate acne, and other cutaneous diseases. (Med. and Surg. 
Rep., 1868, p. 214.) To prove effectual its use must be long continued. It is admin- 
istered in the form of decoction, which may be prepared by boiling two ounces of the 
recent bruised root in three pints of water to two, and given in the quantity of a pint 
during the day. A fluid extract and syrup have also been prepared fromit. The seeds 
are diuretic, and have been used in the same complaints, in the form of emulsion, 
powder, and tincture. The dose isadrachm. The leaves have been employed both 
externally and internally in cutaneous eruptions and ulcerations. 


LARKSPUR. (Pied d’ Alouette, Fr.; Feld Rittersporn, G.) Delphinium Consolida 
is a showy annual plant, with an erect branched, slightly pubescent stem, belonging 
to the family of Ranunculacez. Its leaves are divided into linear segments, widely 
. separated, and forked at the summit. The flowers are usually of a beautiful azure-blue 
color, and disposed in loose terminal racemes, with peduncles longer than the bracts. 
The nectary is one-leaved, with an ascending horn nearly equalling the corolla. The 
seeds are contained in smooth, solitary capsules. This species of larkspur has been jn- 
troduced from Europe into the United States, where it has become naturalized, grow- 
ing in the woods and fields, and flowering in June and July. The flowers are bitter 
and acrid, and, having formerly been supposed to possess the power of healing wounds, 
gave the name of consolida to the species. Aconitic acid has been obtained from the ex- 
pressed juice by W. Wicke. (Journ. de Pharm., 1854, p. 79.) The seeds were formerly 
in the U.S. secondary list. They were analyzed by Mr. Thomas C. Hopkins, of Bal- 
timore, and found to contain delphinine (C,,H,,NO,), volatile oil, fixed oil, gum, resin, 
chlorophyll, gallic acid, and salts of potassa, lime, and iron. (A. J. P., xi. 8.) The 
flowers were formerly considered diuretic, emmenagogue, and vermifuge. The seeds 
are very acrid, are esteemed diuretic, and in large doses produce vomiting and purging. 
A tincture, prepared by macerating an ounce of them in a pint of diluted alcohol, has 
been found useful in spasmodic asthma and dropsy. The dose is ten drops (0°6 C.c.), to 
be gradually increased till some effect upon the system is noticed. The remedy has 
been employed both in America and England; and the seeds of an indigenous species, 
D. exaltatum, have been applied to a similar purpose. The root probably possesses the 
same properties as other parts of the plant. (See Staphisagria.) 


 LAURUS NOBILIS. The Bay Tree. Laurus nobilis is an evergreen tree, attain- 
ing in its native climate the height of twenty or thirty feet. Its leaves are alternate, 
on short petioles, oval-lanceolate, entire, sometimes wavy, veined, of a firm texture, 
smooth, shining, deep green upon their upper surface, paler beneath. The flowers are 
dicecious, of a yellowish white color, and placed in small clusters of three or four to- 
gether, upon a common peduncle in the axils of the leaves. The corolla is divided into 
four oval segments. The fruit is an oval berry, of the size of a small cherry, and when 
ripe of a dark purple, nearly black color. The bay tree, so famous among the ancients, 
is a native of the countries bordering on the Mediterranean. Its leaves and fruit, and 
an oil expressed from the latter, are the parts used. 

The leaves have a fragrant odor, especially when bruised, and a bitter, aromatic, 
somewhat astringent taste. They vield by distillation a greenish yellow volatile oil, 
upon which their properties chiefly depend. Water distilled from them has their pecu- 
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iar odor. The berries when dried are black and wrinkled, and contain two oval fatty 
seeds within a thin, friable envelope; or they may be considered as drupes, with a 
kernel divisible into two lobes. They have the same aromatic odor and taste as the 
leaves, but are more pungent. Besides an essential oil, they contain a fixed oil, which 
may be separated by expression or decoction. The expressed oil, which is obtained 
from the fresh fruit, is concrete, of a greenish color, and retains a portion of the vola- 
tile oil, which renders it agreeably aromatic. Lard, impregnated with the odorous 
principle of the berries, and colored green, is said to be often substituted for the genuine 
expressed oil. The sophistication may be detected by means of boiling alcohol, which 
dissolves the laure oil. The leaves, berries, and oil of the bay tree are excitant and 
narcotic, but at present are never used internally as medicines, and in this country are 
scarcely employed in any manner. Their chief use is to communicate a pleasant odor 
to external remedies. Dr. A. T. Thomson says that he has found an infusion of the 
berries useful in impetigo. , 


LAWSONIA INERMIS. Henna Plant. This is a shrub of the Salicaria, growing 
in the Levant, Egypt, Persia, and India, and well known as the source of a dye-stuff 
denominated henna, much used throughout the Mohammedan countries of the East. It 
is largely cultivated in Egypt. JZ. alba also furnishes henna. The flowers have a strong 
pungent odor; and a distilled water is prepared from them, used by the women as a 
cosmetic. The fruit is thought to have emmenagogue properties. But the leaves con- 
stitute the henna of commerce. They are used very extensively by the females to give 
an orange color to their feet and hands, and a golden hue to their hair. They are also 
employed to stain common wood in imitation of mahogany. Henna is in the form 
of powder, which is strongly astringent. Abd-el-Aziz, of Cairo, Egypt, found in it a 
brown substance, of a resinoid fracture, having the chemical properties which charac- 
terize the tannins, and therefore named by him henotannic acid. (Journ. de Pharm., 
1868, p. 35.) Henna is used in medicine, both internally and locally, as a remedy in 
jaundice and leprosy and other affections of the skin. The fresh juice of the plant is 
said by Ainslie to be applied to the same purpose. (Mérat and De Lens.) 


LEDUM PALUSTRE. Marsh Tea. Rosmarinus Sylvestris. A smallevergreen shrub, 
growing in swamps and other wet places in the northern parts of Europe, Asia, and 
America, and in the mountainous regions of more southern latitudes. The leaves have 
a balsamic odor, and an aromatic, camphorous, bitter taste; and contain, among other 
ingredients, volatile oil and tannin. For the properties of the volatile oil, see Journ. 
de Pharm., 4e sér., xx. 244; also Proc. A. P. A., xxv. 154. It contains ledwm camphor, 
a stearopten, together with valerianic and other volatile acids, and ericinol, C,,H,,0. 
The tannin has been named leditannic acid, C,,H,,0O,. The leaves are thought to pos- 
sess narcotic properties, and have been employed in exanthematous diseases to allay 
irritation, in hooping-cough, in dysentery, and in various cutaneous affections, par- 
ticularly leprosy and scabies. In complaints of the skin, they are used both inter- 
nally and externally in the form of decoction. When placed among clothes they are 
said to prevent the attacks of moths. In Germany they are sometimes substituted for 
hops in the preparation of beer. Ledum latifoliuwm, or Labrador tea, which is a larger 
plant than the preceding, is a native of North America, growing in damp places in 
Canada and the northern part of the United States. The leaves have an agreeable 
odor and taste, and are esteemed pectoral and tonic. They are said to have been used as 
a substitute for tea during the war for independence. 


LEEK. Porrum The bulb of Allium Porrum. The leek is a biennial bulbous plant, 
growing wild in Switzerland, and cultivated in the gardens of Europe and this country 
for culinary purposes. All parts of it have an offensive pungent odor, and an acrid 
taste, dependent on an essential oil, which is in a great measure dissipated by decoction, 
und may be obtained separate by distillation. The bulb, which is the medicinal portion, 
consists of concentric layers, like the onion, which it resembles in medical properties, 
though somewhat milder. It is generally stimulant, with a peculiar direction to the 
kidneys. The expressed juice may be given in the dose of a fluidrachm, mixed with 
syrup. This species of Allium is not used medicinally in the United States. 


LEONURUS CARDIACA. Common Motherwort. A perennial labiate herb, thought 
to be of foreign origin, but growing wild in this country in waste’places, around dwell- 
ings, etc. It has a peculiar aromatic odor and a bitterish somewhat pungent taste, and, 
in the form of infusion or decoction, is sometimes used in amenorrhea, suppression of 
the lochia, and hysterical affections. 


LIATRIS SPICATA. Gay-feather. Devil’s Bit. Colic Root. Button Snakeroot. An 
indigenous perennial plant, growing in natural meadows and moist grounds throughout 
the Middle and Southern States. It has a tuberous root, and an erect annual stem, 
which terminates in a spike of beautiful, purple, compound flowers, appearing in Au- 
gust. The root is said by Schoepf to havea terebinthinate odor, and a warm, bitterish, 
terebinthinate taste ; to be possessed of diuretic properties ; and to be useful in gonor- 
rhea and sore throat, being employed internally in the shape of decoction in the former 
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complaint, and asa garglein the latter. The leaves of the Liatris odoratissima are very 
largely employed in the Southern United States to flavor tobacco, and to preserve cloth- 
ing, ete., from moths. As a preservative, it is worthless. The agreeable odor is due to 
coumarin, CyH,O,, which may be frequently noticed in crystals upon the surface of the 
smooth spatulate leaves. (A. J. P., March, 1875; Sept. 1881; xlvii. 116; NV. #., 1882, 
p. 66.) Pursh informs us that Z. scariosa and L. squarrosa are known in Virginia, 
Kentucky, and the Carolinas by the name of rattlesnake’s master ; and that their roots 
are employed to cure the bite of the rattlesnake, being bruised and applied directly to 
the wound, while their decoction in milk is taken internally. According to Dr. William 
P. C. Barton, all the tuberous-rooted species of Liatris are active plants, and appear to 
be diuretic. Dr. Goss (Med. Record, 1870, p. 492) attributes great value to L. squarrosa 
as a remedy in chronic bronchitis, and in inflammations of the urino-genital mucous 
membrane. P 


LIGUSTICUM LEVISTICUM. Lovage. An umbelliferous plant, growing wild in 
the south of Europe, and cultivated in gardens. Levisticum officinale is said to furnish 
lovage. (Koch.) The whole plant has a strong, sweetish, aromatic odor, and a warm, 
pungent taste. When wounded it emits a yellow, opaque juice, which concretes into a 
brownish resinous substance, not unlike opopanax. ‘The roots, stems, leaves, and seeds 
have all been employed; but the last have the aromatic properties of the plant in the 
highest degree. They are small, ovate-oblong, somewhat flattened, curved, strongly 
ribbed, and of a yellowish brown color. The root is more frequently used. The medi- 
cal properties of lovage are closely analogous to those of angelica. It isa stimulant aro~ 
matic, and has been employed as a carminative, diaphoretic, and emmenagogue. The 
best form for administration is that of infusion. The coloring principle has been isos 
lated by M. J. Nicklés, who gives it the name of ligulin, and suggests an important ap- 
plication of it that may be made in testing drinking-water. If a drop of its alcoholic 
or aqueous solution is allowed to fall into distilled water, it imparts to the liquid its own 
fine crimson red color, which undergoes no change; but if limestone water be substi- 
tuted, the red color disappears in a few seconds, and is followed by a beautiful blue. 
(Journ. de Pharm., 1859, p. 329.) 


LIGUSTRUM VULGARE. Privet. A shrub from four to ten feet in height, grow- 
ing wild both in Europe and the United States, usually in hedges and by the roadside. 
The leaves, which have an astringent, bitter taste, and the flowers, which are small, snow- 
white, and of an agreeable odor, have been used in the form of decoction, in sore throat, 
and aphthous and scorbutic ulceration of the mouth. The berries are black, have a 
sweetish bitter taste, and are said to possess purgative properties, and to color the urine 

-brown. They are sometimes used for dyeing. The case of a child, between two and 
three years old, is recorded by Mr. James Cheese in P. J. Tr. (2d ser., viii. 607), in 
which the eating of privet berries appeared to be the remote cause of death, having in- 
duced active purgation, and probably set on foot an inflammation of the bowels, which 
ultimately proved fatal. The bark was analyzed by M. G. Polex, who found a peculiar 
substance, which he denominated ligustrin, insoluble in ether and absolute alcohol, but 
soluble in water and diluted alcohol. Strong sulphuric acid gives with ligustrin a deep 
indigo-blue color. He found besides (see Kromayer, Arch. Pharm., 2, ci. 281) mannite, 
sugar, muco-saccharine matter, starch, chlorophyll, bitter extractive, bitter resin, tannin, 
albumen, and salts. (4. J. P., xii. 347.) 


LILIUM CANDIDUM. Common White Lily. This well-known plant is a native 
of Syria and Asia Minor, but has been long cultivated in gardens. The bulb, which 
consists of imbricated fleshy scales, is without odor, but has a peculiar, disagreeable, 
somewhat bitter, and mucilaginous taste. It contains much mucilage, and a small pro- 
portion of an acrid principle, which is dissipated or destroyed by roasting or boiling. In 
the recent state, it is said to have been employed with advantage in dropsy. Boiled with 
water or milk, it forms a good emollient cataplasm, more used in popular than in regu- 
lar practice. The flowers have an agreeable odor, which they impart to oil or lard; 
and an ointment or liniment is sometimes prepared from them, and used as a soothing 
application in external inflammations. A case is recorded by Dr. Jeffries Wyman, of 
Boston, in which a little girl appeared to have been poisoned by the pollen of the tiger 
lily (Lilium bulbiferwm 2), which the child had introduced into her nostrils and proba- 
bly swallowed. She was affected with vomiting, purging, drowsiness, etc., from which, 
however, she recovered. (Am. Journ. of Med. Sci., 1863, p. 271.) 


LINDEN. M. Boussingault calls attention (Journ. de Pharm., 4e sér., xv.) to a 
saccharine exudation which occurs upon the leaves of the European Linden, which he 
has found to have the same composition as manna of Mount Sinai. 


LINT. As an object of great importance to the surgeon, and a necessary article of 
sale to the apothecary, this seems not only to admit, but to require, a brief notice in the 
present place. The term lint, strictly speaking, is applicable, as its name implies, to a 
substance prepared from linen. It is in fact linen made soft and somewhat fleecy by 
various mechanical processes, so as to render it suitable for the dressing of wounds. The 
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qualities required in good lint are—1, perfect softness, to prevent mechanical irritation to 
the wound; 2, looseness of texture, to render it capable of absorbing the secretions from 
the surfaces to which it is applied; 3, a certain tenacity, so that it may receive unctuous 
dressings, yet with a facility of being torn in one direction ; and, 4, sufficient firmness of 
fibre to prevent small portions from being easily separated and remaining as foreign 
bodies in the wound. As formerly and still frequently made for domestic purposes, it 
consists of old linen scraped by means of a knife with the hand, and thus brought into 
a soft flocculent state, almost destitute of visible fibres. It is obvious that, though this 
answers some of the above requisitions, it entirely fails to answer others, and is unfit for 
general surgical use. It will not readily admit of the application of cerates, and must 
very often leave portions of its substance in the wound, to serve as future sources of 
irritation. Much better is the old-fashioned lint, made by machines worked by the 
hand. This was formerly made in large quantities. Old linen was used for the pur- 
pose, such as shirts, sheets, table-cloths, etc., and generally in irregular pieces. This 
was first cleansed thoroughly by washing with soap and water, or by boiling with a 
weak ley of soda or pearlash. Sometimes, when colored, it was bleached before being 
washed. Thus prepared, it was operated on by a simple machine, in which the rag, 
wrapped round a cylinder, was submitted to the interrupted action of a knife made to 
descend upon it at intervals of one-eighth of an inch, so as to cut the thread in one 
direction. On being removed from the machine, the cut ends of the thread became un- 
twisted and loose, giving a flossy character to the fabric. To render it smooth, it was 
passed through rollers, and its ragged edges were trimmed. Of course it had differ- 
ent degrees of fineness according to the character of the rags used; and this diversity 
rendered it fit for different purposes, the finer pieces being used merely as a dressing 
with unctuous matter to exclude the air, while the thicker were better adapted to the 
absorption of the liquid secretions. 

In the progress of improvement, machines were invented and patented for manufac- 
turing lint on the large scale. Thus made, it is distinguished in the shops as patent lint. 
This is generally prepared out of cloth manufactured for the purpose, and therefore has 
whatever advantage may be derived from uniformity of shape and consistence. In 
other respects, it is doubtful whether it has any superiority over the old-fashioned article ; 
especially as, in consequence of competition, cotton, being the cheaper article, has fre- 
quently been in part or altogether substituted for linen. It is said that lint may be 
rapidly prepared by attaching a piece of linen to the toothed cylinder of the common 
carding machine. (Med. and Surg. Reporter, Oct. 4, 1862.) 

Cotton is in several respects inferior to linen for the preparation of lint; and, unless 
its presence in any manufactured article sold by this name be made known, it should be 
looked on as a fraudulent substitution. Its fibre is less soft and therefore more likely to 
irritate; it has much less absorbing power; and it conveys heat less rapidly. The fol- 
lowing are methods by which it may be distinguished (Dr. Elsner). 1. A linen thread 
when held erect, and set on fire, appears, after the flame is extinguished, in a smooth 
continuous form, while cotton thread similarly treated has a tufted aspect. 2. Under a 
microscope which magnifies 800 diameters, the linen fibre appears to be a straight nearly 
solid cylinder, with a slender central canal; the cotton, flattened as a piece of tape, with 
a wide canal, and often twisted like a corkscrew. 38. The potassa test, proposed by Bott- 
ger, consists in exposing the doubtful substance to the action of a boiling concentrated 
solution of potassa. If made of linen, it will in two minutes assume a deep yellow 
color; if of cotton, it will either remain colorless, or will become very faintly yellow; 
and if the texture be composed of both, it will exhibit a streaked or mottled aspect. 
The examination must be quickly made, as the yellow color of the potassa becomes 
faint with time. 4. Sulphuric acid dissolves the linen fibre, while it leaves that of cot- 
ton little changed. 5. Linen thoroughly oiled has the transparent appearance of oiled 
paper; cotton remains white and opaque. 6. Tinctures of all organic red dye-stuffs, as 
cochineal, madder, etc., give a much deeper color to linen than to cotton, and cause a 
mottled appearance when the two are mixed. 

Tow, and hemp in the state of oakuwm, have been employed for dressing wounds ; but 
they are only applicable as exterior dressings to absorb the pus, when the discharge of 
this is very copious. Dr. L. A. Sayre, Surgeon of Bellevue Hospital, N.Y., has found 
picked oakum preferable to lint as an immediate dressing to suppurating wounds, and 
ascribes its superiority to certain mechanical advantages as regards absorption. (Bost. 
Med. and Surg. Journ., \xvii. 84.) “Without adopting the theory, we may well admit 
the fact in certain cases; as few local applications are more efficient than tar properly 
used in promoting granulation in indolent supporting surfaces ; and oakum consists of 
hemp saturated with tar. Champie, so much used by French surgeons in dressing wounds 
from the bottom, generally consists of bundles of straight threads, each four or five 
inches long, made by unravelling old rather coarse linen. It is much inferior as a 
dressing for wounds to our best forms of lint. On the subject of lint, we would 
refer the reader to an article in P. J. Jr. (x. 241), and to another in A. J. P. (1861, 


. 859). 
LINUM CATHARTICUM. Purging Flax. Purging flax is a European annual 
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plant, six or eight inches high, having erect, slender stems, dichotomous near the sum- 
mit, furnished with opposite, obovate-lanceolate, entire leaves, and bearing minute white 
flowers, the petals of which are obovate and acute. The whole plant is very bitter, and 
somewhat acrid, and imparts its virtues to water, which acquires a yellow color. It ap- 
pears to owe its activity to a peculiar drastic principle, which has received the name 
of linin, and which is afforded most largely by the plant after the flower has fallen. 
(Pharm. Centralblatt, 1844, p. 110.) Purging flax formerly enjoyed some reputation 
in Europe as a gentle cathartic, but fell intodisuse. Attention has been again called to 
it as an excellent remedy in muscular rheumatism, catarrhal affections, and dropsy with 
disease of the liver. From four to eight grains of the extract, given twice or thrice 
daily, are said to operate as a purgative and diuretic, without inconvenience to the pa- 
tient. (Med. Times, July, 1850.) A drachm of the powder, or an infusion containing 
the virtues of two or three drachms of the herb, may be taken for a dose. 

LIQUIDAMBAR STYRACIFLUA. Sweet Gum. An indigenous tree, growing in 
different parts of the United States from New England to Louisiana, and flourishing also 
in Mexico, where, as well as in our Southern States, it sometimes attains a great magni- 
tude. In warm latitudes a balsamic juice flows from its trunk when wounded. This 
has attracted some attention in Europe, where it is known by the name of liquidambar, 
or copalm balsam, and is sometimes, though erroneously, called liquid storax. It is not 
afforded by the trees which grow in the Middle Atlantic States, but is obtained in the 
Western States bordering on the Ohio, and in those farther south, as faras Mexico. It 
is a liquid of the consistence of thin honey, more or less transparent, of a yellowish 
color, of a peculiar, agreeable, balsamic odor, and a bitter, warm, and acrid taste. By 
cold it becomes thicker and less transparent. It concretes also by time, assuming a 
darker color. It is sometimes collected in the form of tears, produced by the spontas 
neous concretion of the exuded juice. According to M. Bonastre, it contains a color- 
less volatile oil, a semi-concrete substance which rises in distillation and is separated 
from the water by ether, a minute proportion of benzoic acid, a yellow coloring sub- 
stance, an oleoresin, and a peculiar principle, insoluble in water and cold alcohol, for 
which M. Bonastre proposes the name of styracin. The styracin of M. Bonastre has 
since been found to be cinnamyl cinnamate, CgH,,C,H,O,, which is found together with the 
ethyl, benzyl, and other ethers of cinnamic acid. The proportion of benzoic acid is very 
slight, and indeed it is questioned whether the acid present is not exclusively cinnamic. 
Examined by Mr. W. P. Creecy, of Mississippi, it was found, besides a volatile odors 
ous principle, and: 30 per cent. of a hard resin (according to W. von Miller storesin, 
C,,H;;(OH),), to contain cinnamic acid as the prominent acid ingredient, yet associated 
with a small proportion of benzoic acid. (A. J. P., 1860, p. 199.) Prof. Procter, ona 
subsequent examination of the product, could not detect benzoic acid, and states that 
‘little if any of that acid exists in it, and that what had been taken for benzoic acid by 
the earlier examiners was really cinnamic. (A. J. P., 1866, p. 38.) The volatile oil men- 
tioned above contains a hydrocarbon, styrol or cinnamene, C,H,, which changes on heat- 
ing into the polymeric metastyrol, a colorless transparent solid, identical in composition. 
A very careful examination of the liquidambar gum has been made by Mr. W. L. Har- 
rison. His results have been confirmed by Prof. Maisch (A. J. P., xlvi. 160, 165), 
and seem to prove that the American drug is identical with styrax, except in containing 
no water mechanically mixed with it. 

Another product is said to be obtained from the same tree by boiling the young 
branches in water, and skimming off the fluid which rises to the surface. It is of a 
thicker consistence.and darker color than the preceding, is nearly opaque, and abounds 
in impurities. This also has been confounded with liquid storax, which it resembles in 
properties, though derived from a different source. It is said to be used in Texas in 
coughs. (Gammage, NV. O. Med. and Surg. Journ., xii. 636.) 

Liquidambar may be employed for the same purpose as storax, and is said to be used 
to a considerable extent in the Southern United States, but it is almost unknown in the 
shops of the Northern United States. The concrete juice is said to be chewed in the 
Western States in order to sweeten the breath. Dr. Gammage states that the juice is 
employed popularly in Texas as an addition to excitant ointments. According to C. 
W. Wright, of Louisville, Ky., the bark of the tree is used with great advantage in the 
Western States in the diarrhea and dysentery of summer, especially in children. It is 
taken in the form of syrup, which may be prepared from the bark in the same manner 
as the syrup of wild-cherry bark, according to the U.S. Pharmacopeia. The dose is a 
fluidounce for an adult, repeated after each stool. (Am. Journ. of Med. Sci., N.S., xxxii. 
126.) Theeditor of the Virginia Med. Journ. (1856, p. 143) states that the use of a decoc- 
tion of the bark in milk is common in many parts of Virginia, as a remedy in the diar- 
rhea of children. Prof. Procter states that the leaves and capsules of the tree have a 
somewhat aromatic odor when bruised, and are decidedly acid to the taste and to litmus, 
and thinks it probable that they contain gallic acid in considerable quantities ; the tinc- 
ture of the fresh leaves being decidedly acid and astringent, and giving a deep bluish 
black color with a persalt of iron, which is in great measure discharged by a heat of 
100° C. (212° F.). (A. J. P., 1866, p. 38.) 
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Liquidambar Altingia is said to exude a balsam in the Tenasserim provinces of India, 
somewhat resembling liquid storax. (See P. J. Tr., viii. 243.) 


LIQUOR MAGNESII BISULPHITIS. Mr. George Archibald, having found that 
the bisulphite of magnesium is capable of arresting the butyric acid fermentation, pro- 
poses a solution of it as a remedy in heartburn. He prepares it by treating the carbo- 
nate of magnesium with sulphurous acid, adding to an ounce of water sixteen grains of 
the sulphate thus formed, and passing sulphurous acid gas through the mixture till a clear 
solution is obtained. (P. J. Tr., 3d series, ii. 502.) 


LIRIODENDRON. U.S. 1870. Tulip Tree Bark. American Poplar Tulip Tree. 
_ This indigenous representative of the Magnoliacex attains in some situations a height of 
more than one hundred feet. The bark is of a brown or grayish brown color, except 
in the young branches, on which it is bluish or of a reddish tinge. The leaves, 
which stand on long footstalks, are alternate, somewhat fleshy, smooth, of a beauti- 
ful shining green color, and divided into three lobes, of which the upper one is trun- 
cated and notched at its summit, so as to present a two-lobed appearance, and the two 
lower are rounded at the base and usually pointed. In the larger leaves, the lateral 
lobes have each a tooth-like projection at some distance below their apex. This peculiar 
form of the leaf serves to distinguish the tree from all others inhabiting the American 
forests. On isolated trees the flowers are very numerous. They are large, beautifully 
variegated with different colors, among which yellow predominates, and in appearance 
bear some resemblance to the tulip, which has given a name to the species. Each flower 
stands on a distinct terminal peduncle. The calyx is double, the outer two-leaved and 
deciduous, the inner consisting of three large, oval, concave leaves, of a pale green color. 
The corolla is composed of six, seven, or more obtuse, concave petals. The stamens are 
numerous, with short filaments, and long linear anthers. The pistils are collected into 
the form of a cone, the upper part of which is covered with minute stigmas. The fruit 
consists of numerous long, narrow scales, attached to a common axis, imbricated in a 
conical form, and containing each two seeds, one or both of which are often abortive. 
The bark was the portion formerly officinal. It is taken for use indiscriminately from 
the root, trunk, and branches; though that of the root is thought to be the most active. 
Deprived of the epidermis, it is yellowish white; the bark of the root being some- 
what darker than that of the stem or branches. It is very light and brittle, of a feeble, 
-rather disagreeable odor, strongest in the fresh bark, and of a bitter, pungent, and aro- 
matic taste. These properties are weakened by age, and we have found specimens of 
the bark, long kept in the shops, almost insipid. The peculiar properties of liriodendron 
appear to reside in a volatile principle, which partially escapes during decoction. The 
late Professor Emmet, of the University of Virginia, believed that he had isolated this 
principle, and gave it the name of liriodendrin. As described by Professor Emmet, it 
is, in the pure state, solid, white, crystallizable, brittle, insoluble in water, soluble in 
alcohol and ether, fusible at 82-2°C. (180° F.), volatilizable and partly decomposed at 
132-2° C. (270° F.), of a slightly aromatic odor, and a bitter, warm, pungent taste. It 
does not unite either with acids or with alkalies; and the latter precipitate it from the 
infusion of the bark by combining with the matter which renders it soluble in water. 
Water precipitates it from its alcoholic solution. It is obtained by macerating the root 
in alcohol, boiling the tincture with magnesia till it assumes an olive-green color, then 
filtering, concentrating by distillation till the liquid becomes turbid, and finally pre- 
cipitating the liriodendrin by the addition of cold water. (A.J. P., iii. 5.) The virtues 
of the bark are extracted by water and alcohol, but are injured by long boiling. 
Liriodendron is a stimulant tonic, with diaphoretic properties. It has been used as a 
substitute for Peruvian bark in intermittent fevers, and has proved serviceable in chronic 
rheumatism, dyspepsia, and other complaints in which a gentle stimulant and tonic 
impression is desirable. The dose of the bark in powder is from half a drachm to two 
drachms. The infusion and decoction are also used, but are less efficient. They may be 
prepared in the proportion of an ounce of the bark to a pint of water, and given in the 
quantity of one or two fluidounces. The dose of the saturated tincture is a fluidrachm. 


LITHOSPERMUM OFFICINALE. Gromwell. Milium Solis. A European peren- 
nial, the seeds of which are ovate, of a grayish white or pearl color, shining, rather 
larger than millet seeds, and of a stony hardness, from which the generic name of the 


plant originated. They were formerly used as stimulant diuretics in calculous and other 
allied affections, but are at present considered nearly inert, and are not employed. 


LITMUS. Lacmus. Ed. Turnsole. Tournesol, Orseille, Fr. This is a peculiar color- 
ing matter derived from Roccella tinctoria and other lichens. Three purple or blue 
coloring substances are known in commerce, obtained from lichenous plants. They are 
called severally litmus, orchil, and cudbear. The lichens employed are different species 
of Roccella, Lecanora, Variolaria, and others. — They grow on alpine or maritime rocks, 
in various parts of the world, and for commercial purposes are collected chiefly upon the 
European and African coasts, and the neighboring islands, as.the Azores, Madeira, 
Canaries, and Cape de Verde. The particular species most employed are probably Le- 


1688 Loco Plants. PART It. 


canora tartarea or Tartarean moss, growing in the north of Europe, and Roccella tinc- 
toria or orchilla weed, which abounds upon the African and insular coasts, and is called 
commercially, in common with other species of the same genus, Angola weed, Canary 
weed, ete., according to the place from which it has been brought. 

The principles in these plants upon which their valuable properties depend are them- 
selves colorless, and yield coloring substances by the reaction of water, air, and ammonia. 
They are generally acids or acid anhydrides, and are named lecanoric, orsellic, erythric, etc., 
according to their origin. Orsellic or lecanoric acid, C,,H,,O,, the original constituent of 
most of these plants, when boiled with water or alkaline solutions, is changed into orsel- 
linic acid, as follows: C,,H,,0, + H,O = (C,H,0,),. Orsellinic acid fuses at 176° C. 
(348:8° F.), and decomposes into orcin, C,H,(CH,)(OH),, and CO,. The same decomposi- 
tion is readily effected by distillation with milk of lime. Orcin combines with ammonia 
gas to form C,H,O,,NH,, the solution of which exposed to the air becomes colored red- 
dish, by the formation of orcéin, C,H,NO,. This latter compound forms the basis of the 
commercial orseille extract (orchil or archil). 

Kane ( Watt’s Dictionary, vol. iii. p. 731) has described a brownish red coloring prin- 
ciple, azolitmin, C,H,NO,, but it was probably orcéin. 

To test the value of the plants as dye-stuffs, they may be macerated in a weak solution 
of ammonia, or a solution of hypochlorite of calcium may be added to their alcoholic 
tincture. In the former case, a rich violet-red color is produced ; in the latter, a deep 
blood-red color instantly appears, but soon fades. 

Lacmus or litmus is prepared chiefly if not exclusively in Holland. The process con- 
sists in macerating the coarsely powdered lichens, in wooden vessels under shelter, for 
several weeks, with occasional agitation, in a mixture of urine, lime, and potash or soda. 
A fermentation ensues, and the mass, becoming first red and ultimately blue, is after the 
last change removed, mixed with calcareous or silicious matter to give it consistence, 
and with indigo to deepen the color, and then introduced into small moulds, where it 
hardens. It comes to us in rectangular cakes, from a quarter of an inch to an inch in 
length, light, friable, finely granular, of an indigo-blue or deep violet color, and scat- 
tered over with white saline points. It has the combined odor of indigo and violets, 
tinges the saliva of a deep blue, and is somewhat pungent and saline to the taste. From 
most vegetable blues it differs in not being rendered green by alkalies. It is reddened 
by acids, and restored to its original blue color by alkalies. 

Its chief use in medicine is as a test of acids and alkalies. For this purpose it is em- 
ployed either in infusion, or in the form of litmus-paper. The infusion, usually called 
tincture of litmus, may be made in the proportion of one part of litmus to twenty of 
distilled water, and two parts of alcohol may be added to preserve it. Litmus-paper is 
prepared by first forming a strong clear infusion with one part of litmus to four of 
water, and dipping slips of white unsized paper into it, or applying it by a brush to one 
surface only of the paper. The paper should then be carefully dried, and kept in well- 
stopped vessels, from which the light is excluded. It should have a uniform blue or 
slightly purple color, neither very light nor very dark. As a test for alkalies the paper 
may be stained with an infusion of litmus previously reddened by an acid, care being 
taken to avoid all excess. By gas-light it is said that the change of color cannot be de- 
termined by the eye exactly, as the blue of litmus becomes mauve; but this may be 
obviated by watching the process through a green glass, by which the faintest trace of 
blue becomes discernible. (P. J. Tr., 2d ser., vi. 479.) 

Orchil or archil, as prepared in England, is in the form of a thickish liquid, of a deep 
reddish purple color,-but varying in the tint, being in one variety redder than in another. 
The odor is ammoniacal. It is made by macerating lichens in a covered wooden vessel, 
with an ammoniacal liquor, either consisting of stale urine and lime, or prepared by 
distilling an impure salt of ammonia with lime and water. (Pereira.) For details 
as to the method of preparation, see Chemical News, 1874, p. 148. It is occasionally 
adulterated with the extracts of colored woods, as log wood, sappan-wood, etc. A mode 
of detecting these adulterations is given by Mr. F. Leeshing in the Chem. Gaz. of June 
1, 1855, p. 219. 

Cudbear is in the form of a purplish red powder. It is procured in the same manner 
as orchil; but the mixture, after the development of the color, is dried and pulverized. 

The point in which the preparation of these coloring substances differs from that of 
litmus appears to be, that potash or soda is added, in the latter, to the ammoniacal 
liquid used. Orchil and cudbear are employed as dye-stuffs, and sometimes, in like 
manner, with litmus, as a test of acids and alkalies. For some practical applications, 
see H. M. Wilder’s paper, A. J. P., 1874. 


LOCO PLANTS. Crazy Weeds. These are plants growing in the far-western States, 
the eating of which by horses and cattle produces loss of flesh, disordered vision, de- 
lirium, convulsive movements, or stupor and death. The exact plants are not known. 
The astragalus, to which the evil effects have been ascribed, has been tested by Dr. 
H.C. Wood upon rabbits and dogs, and found not to be poisonous. Sophora sericea 
contains an active alkaloid, whilst in regard to Orytropis multiflora and O. deflexa, both 
reputed crazy weeds, we have no positive information. (NV. &., 1872, p. 282; 1881, p. 67.) 
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LOLIUM TEMULENTUM. Darnel. Ivraie, Fr. One of the Graminex or erasses, 
indigenous in the Old World, but introduced into the United States, and owing its chief 
importance to the circumstance that it is apt to grow among wheat and other grains, 
and thus sophisticate the product with its seeds. From ancient times, these have been 
supposed to be deleterious to the human system, producing symptoms analogous to in- 
toxication from alcoholic drinks, whence the plant derived its specific name of temu- 
lentum, and the French name of tvraie. The seeds have a sweetish taste, and are said to 
contain gluten, starch, and sugar; and there is nothing in their sensible properties 
which would suggest the idea that they might be poisonous. Indeed, De Candolle states 
that they are often eaten in bread without inconvenience; and that a beer into which 
they enter as an ingredient is drunk with impunity. (Mérat and De Lens, iv. 141.) The 
testimony, however, to the fact that they have a narcotic effect on the system, evincing 
itself by vertigo, dizziness, headache, sleepiness, and a species of drunkenness, is too 
strong to be resisted ; though very few instances, so far as we know, have been recorded 
of death from their use. MM. Riviére and Maiziére have each recorded a fatal case, 
which occurred in peasants who had for several days lived upon bread consisting to the 
extent of two-thirds or five-sixths of darnel. (Journ. de Pharm., 1863, p. 280.) Though 
thus acting on man, dogs, sheep, and horses, the seeds are said to be wholly innoxious 
to hogs, cows, and ducks ; and poultry have even been fattened by them. The remedy, 
in case of poisoning, would be as soon as possible to evacuate the stomach. Lindley 
states that this is the only one of the grasses which has been satisfactorily proved to 
have deleterious properties. (Med. and Economic Bot., p. 27.) Two analyses have been 
made of the seeds. One, by MM. Filhol and Baillett, gives as their constituents about 
50 per cent. of starch; a thick, almost solid green oil, consisting of a portion saponifi- 
able and another not so, the latter soft, orange colored, insoluble in water, very soluble 
in alcohol, ether, and bisulphide of carbon, producing tremulousness when swallowed, 
but without any symptoms of narcotism, and capable of causing death in animals; 
sugar; dextrin; albumen; and a substance hitherto observable only in the form of ex- 
tractive, soluble in water and alcohol, and acting on animals asa narcotic. The second 
examination was made by Ludwig and Stahl, who, besides cellulose, gluten, and starch, 
found—1, a neutral fatty matter burning with smoke; 2, an oily acid, burning without 
smoke, and precipitated from its alcoholic solution by acetate of lead; 3, an acrid oil, 
burning with smoke and an odor of incense; 4, a fixed oil, acrid and bitter, saponifiable, 
and, after being saponified, yielding, by precipitation with hydrochloric acid, a white 
rancid matter, volatilizable with watery vapor ; and a portion of this substance contained 
in the seeds as a soap soluble in water. All the above principles, in the free state, are 
soluble only in alcohol and ether. In addition, there were—5, a substance soluble in 
water, producing a viscid mass, of an acrid and bitter taste, and transformable into 
sugar and volatile acids by boiling in contact with dilute sulphuric acid; 6, uncrystal- 
lizable sugar; 7, tannic acid, producing a green color with the salts of iron, and yield- 
ing sugar with dilute sulphuric acid; 8, an acid resembling the metapectic; 9, sulphate 
of potassium; 10, resinous substances. The authors consider the activity of the seeds 
to reside in the acrid oils, and the bitter principle mentioned in No. 5. (Ann. de Thérap., 
1866, p. 64.) 


LONICERA CAPRIFOLIUM. Honeysuckle. This ornament of our gardens is a 
native of the south of Europe. Its sweet-scented flowers are sometimes used in per- 
fumery; and a syrup prepared from them has been given in asthma and other pectoral 
affections. The expressed juice of the plant has been recommended for the stings of 
bees, being rubbed directly on the injured spot The fruit of all the species of Lonicera 
is said to be emetic and cathartic (Mérat and De Lens), and that of L. rylosteum to have 
eaused serious poisoning. (Journ. de Pharm., 4e sér., xviii, 65.) 


LUPINUS ALBUS. Lupin. A plant belonging to the Leguminose, and a native 
of Europe and Western Asia, which is sometimes cultivated in our gardens. Other 
species are also met with, L. Airsutus, L. luteus, L polyphyllus, L. densiflorus. The 
last two are indigenous to the Pacific slope and the West. The bitter principle lupinin, 
O,,H,4.0,¢) is a glucoside, and its solution in alkalies is of a dark brownish yellow color. 
The bruised seeds of white lupin, after soaking in water, are sometimes used as an ex~ 
ternal application to ulcers, wounds, swollen glands, ete., and internally are said to be 
anthelmintic, diuretic, and emmenagogue. An instance has been recorded where a de- 
eoction used as an injection in the rectum caused symptoms which suggested a poisonous 
tharacter for the drug. 


LYCIUM BARBARUM. Matrimony Vine. The genus Lycium belongs to the Sola- 
nacee. Different species have been used in various parts of the world in reference to 
supposed medical virtues. Lyciwm barbarum, which is indigenous in the south of 
Europe and in Asia, is a thorny shrub, with long flexible branches, and is cultivated 
for hedges and arbors. Drs. Husemann and Marme found in the leaves and stem an 
alkaloid, lycine, C;H,,NO,. (A. Ja P.; 1864, p. 226.) Tinie characterized by its strong 
affinity for water, which causes it to deliquesce in a few minutes after exposure, and 
renders it very soluble in that liquid. It is also readily soluble in alcohol, but nearly 
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insoluble in ether. It is crystallizable, of a sharp but not bitter taste, and forms crys- 
tallizable salts with the acids. Prof. Aug. Husemann believes that lycine does not exist 
in the plant, but is fornted during the process of extraction, and also that it is identical 
with betaine, the alkaloid obtained from beet-juice by Scheibler, and with the oxyneurine 
of Leibreich. (A. J. P., xlvii. 209.) The young shoots of one of the species of Lycium 
are eaten in Spain as asparagus, and its leaves as salad; and the aborigines of Colombia 
used another species against erysipelas. The leaves of 59) barbarum, as well as the fruit, 
are said to be used by the physicians of Japan. (Mérat and De Lens.) 

LYCOCTONA. For a paper on its physiological action, see Phila. Med. Times, Oct. 
1875 

LYCOPUS. U.S. 1870. Lycopus Virginicus. Michaux, Flor. Boreal. Americ., i. 
14; Rafinesque, Med. Flor., vol. ii. The bugle-weed is an indigenous herb, with a pe- 
rennial creeping root, which sends up an erect, nearly simple, obtusely quadrangular 
stem, from twelve to eighteen inches high, and furnished with opposite sessile leaves. 
These are broad- lanceolate, attenuated and entire at both extremities, remotely serrate 
in the middle, somewhat rough, purplish, and beset with glandular dots on their under 
surface. The flowers are minute, in small axillary whorls, with two small subulate 
bracts to each flower, and a white corolla. The seeds are longer than the calyx, which 
is spineless. This plant ¢ grows in shady and wet places throughout the greater part of 
the United States. Its flowering period is August. The whole herb is used. It has a 
peculiar odor and a nauseous slightly bitter taste, and imparts these properties, as well 
as its medical virtues, to boiling water. 

Lycopus Europeus is said to be frequently collected and sold for LZ. Virginicus. The 
former may be distinguished by its acutely quadrangular stem, its narrow lanceolate 
leaves, of which the lower are somewhat pinnatifid, its more crowded flowers, and the 
acute segments of its calyx, armed with short spines. It has been employed in Europe 
as a substitute for quinine. 

According to Dr. A. W. Ives, the bugle-weed is a very mild narcotic. It is said also 
to be astringent. Drs. Pendleton and Rogers, of New York, obtained favorable effects 
from it in incipient phthisis and pulmonary hemorrhage (WN. Y. Med. and Phys. Journ., 
i. 179), and its use has been extended to the hemorrhages generally. (Trans. A. M. A., 
i.3847.) It is most conveniently euployed in the form of infusion, which may be pre- 
pared by macerating an ounce of the herb in a pint of boiling water. From half a pint 
to a pint may be taken daily. 


LYTHRUM SALICARIA. Loosestrife. Purple Willow-herb. This is an elegant pe- 
rennial plant, native of Europe, but naturalized in the northeastern parts of the United 
States. The whole herbaceous part is medicinal, and is dried for use. In this state it is 
inodorous, and has an herbaceous, somewhat astringent taste. It renders boiling water 
very mucilaginous, and its decoction is blackened by the sulphate of iron. Loosestrife 
is demulcent and astringent, and may be advantageously given in diarrhea and chronic 
dysentery, after due preparation by evacuating treatment. It has long been used in 
Ireland in these complaints, and is said to be a popular remedy in Sweden. The dose 
of the powdered herb is about a drachm two or three times a day. A decoction of the 
root, prepared by boiling an ounce in a pint of water, may be given in the dose of two 
fluidounces. 


MACALLO or YABA BARK. For an article on this Yucatan bark, see A. J. P., 
1879, p. 392. 


MACLURA AURANTIACA. The bark of the root of this tree, which is indi- 
genous in our Southern States, is said to be considerably used in making a yellow dye. 
Mr. Alex. King has found in it morie and morintannic acids. (AL TPs Slvr 20G 


MALAMBO or MATIAS BARK. A bark received from South America by Dr. 
Alex. Ure, under the name of matias bark, was found to have the characters of the 
malambo bark, which is held in high esteem in Colombia where it is produced, and 
has been long known to the French pharmacologists. It has been ascertained by H 
Karston, of Berlin, to be derived from a hitherto undescribed species of Croton, which 
he names Croton Malambo, and which is described in his work entitled ‘* Flore Colombie 
Terrarumque adjacentium Specimina Selecta.’’ This is asmall tree or shrub, growing 
on the coast of Venezuela and Colombia. ip. J. Tr., 1859, p. 821.) The bark is de- 
scribed by Dr. Ure as being three or four lines thick, brittle though somewhat fibrous, 
of a brown color, and covered with an ash-colored tuberculous epidermis. It has an 
aromatic odor, and a bitter pungent taste, and yields these properties to water and al- 
cohol. Its active ingredients appear to be a volatile oil, and a bitter extractive matter. 
According to Dr. Mackay, it has been used successfully in intermittents, convalescence 
from continued fever, hemicrania, dyspepsia, and other cases in which tonic remedies 
are useful, and also as an adjuvant to diuretics. It is probably nothing more than an 
aromatic tonic. Dr. Ure has administered it with good effect as a substitute for Peru- 
vian bark. (P. J. J7., iii. 169.) 

Under the name of Winter’s bark, a considerable quantity of bark was some time 
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since imported into the United States from South America, which Mr. E. S. Wayne, of 
Cincinnati, has identified with the malambo bark above described, having found it to 
correspond with that product both in sensible characters and composition. (A. J. P., 
xxix. 1.) Dr. Geo. B. Wood confirmed this decision of Mr. Wayne; a specimen in his 
possession answered precisely to the description given by Dr. Ure. The malambo bark, 
analyzed by Cadet de Gassicourt, yielded volatile oil, bitter resin, and extractive; but 
no tannic or gallic acid, and no alkaloid; and the same was the case with the so-called 
Winter’s bark examined by Mr. Wayne. (Ibid.) The same bark has been analyzed by 
Mr. F. B. Dancy, who found in it volatile oil, gum, starch, albumen, resin, extractive, 
fixed oil, wax, and several inorganic substances, (Ibid., p. 219.) 


MALVA SYLVESTRIS. Common Mallow. This is a perennial, herbaceous plant, 
with a round, hairy, branching, usually erect stem, from one to three feet high, bearing 
alternate, petiolate, cordate, roughish leaves, which are divided into five or seven cre- 
nate lobes, and on the upper part of the stem are almost palmate. The flowers are large, 
purplish, and placed, from three to five together, at the axils of the leaves, upon long 
slender peduncles, which, as‘well as the petioles, are pubescent. The petals are five, 
inversely cordate, and three times as long as the calyx. The capsules are disposed com- 
pactly in a circular form. This species of mallow is a native of Europe, growing abun- 
dantly on waste grounds and by the way-sides, and flowering from May to August. It 
is sometimes cultivated in our gardens. Almost all the species of the genus are pos- 
sessed of the same properties. M. rotundifolia, one of the most common, may be sub- 
stituted for M. sylvestris. The herb and flowers have a weak, herbaceous, slimy taste, 
without odor. They abound in mucilage, which they readily impart to water; and the 
solution is precipitated by acetate of lead. The infusion and tincture of the flowers are 
blue, and serve as a test of acids and alkalies, being reddened by the former, and ren- 
dered green by the latter. The roots and seeds also are mucilaginous. Common mal- 
low is emollient and demulcent. The infusion and decoction are sometimes employed 
in catarrhal, dysenteric, and nephritic complaints; and are applicable to all other cases 
which call for the use of mucilaginous liquids. They are also used as an emollient in- 
jection ; and the fresh plant forms a good suppurative or relaxing cataplasm in external 
ipflammation. It was formerly among the culinary herbs. 


MANDRAGORA OFFICINALIS. Atropa Mandragora. Linn. Mandrake. Man- 
dragora. A perennial European plant, with spindle-shaped root, which is often forked 
beneath, and is therefore compared, in shape, to the human figure. In former times this 
root was supposed to possess magical virtues, and was used as an amulet to promote fe- 
cundity, etc.; and the superstition is still cherished by the vulgar in some parts of Eu- 
rope. The plant is a poisonous narcotic, somewhat similar in its properties to belladonna, 
to which it is botanically allied. It was much used by the ancients with a view to its 
narcotic effects; and the root has been recommended by some eminent modern physi- 
cians, as an external application to scrofulous, scirrhous, and syphilitic tumors. It is 
said to have been used by the ancients as an anesthetic agent before surgical operations. 
(Journ. de Pharm., xv. 290.) Its physiological action has been partially investigated by 
Dr. B. W. Richardson (B. and F. Med.-Chir. Rev., 1874, p. 242). It is unknown as a 
remedy in the United States. 


MANGANESE. Manganesium. This metal and its compounds with oxygen have 
been already described. (See Manganesii Oxidum Nigrum.) Several of its combinations 
have been proposed as medicines, and the therapeutic trials thus far made with them 

lace them alongside of those of iron as tonic and anti-anemic remedies. It will be 
recollected that manganese as well as iron is always present, in minute proportion, in 
healthy blood, and has been detected in various solids and fluids of the body. (See page 
918.) According to an analysis by M. Burin-Dubuisson, the amount of manganese in 
the blood-corpuscles is about one-twentieth that of the iron. It is stated, as an advan- 
tage of the preparations of manganese, that they may be prescribed in conjunction with 
tannic acid and the various astringent medicines, which are all incompatible with the 
preparations of iron. Of the oxides of manganese, the monovide only is strongly sali- 
fiable; and this is the oxide present in the ordinary salts of the metal. It may be ob- 
tained by precipitation, as a white hydrate, from any of the soluble salts of manganese 
by the addition of a caustic alkali. This, according to M. Hannon, is a good medica] 
preparation; but a strong objection to it is that it rapidly absorbs oxygen, and passes to 
the state of the brown hydrated sesquioxide. The officinal dioxide (native black oxide; 
is described at page 918, where its medical properties are also noticed. 

Iodide of Manganese. (MnI,.) This very deliquescent salt may be prepared by adding 
carbonate of manganese to aqueous hydriodic acid, filtering the solution and granu- 
lating, carefully regulating the heat. This iodide may be administered in syrup or pill. 
Professor Procter proposed the following formula for the syrup. Dissolve sixteen 
drachms of sulphate of manganese, and nineteen drachms of iodide of potassium, sepa- 
rately, in three fluidounces of water, each portion of water being previously sweetened 
with two drachms of syrup. Mix the solutions in a glass-stoppered bottle, and when the 
crystals of sulphate of potassium have ceased to precipitate, throw the liquor on 4 
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strainer of fine muslin, and allow it to filter into a pint bottle, containing twelve ounces 
of powdered sugar. When the solution has ceased to pass, wash the filter with a little 
sweetened water, and add sufficient of that liquid to make the whole measure a pint. 
Lastly, agitate the liquid until the sugar is dissolved. Prof. Procter stated that this 
syrup contained about a drachm of iodide of manganese in each fluidounce, and corre- 
sponded in strength to the officinal solution of iodide of iron. The small proportion of 
sulphate of potassium which remains dissolved in the syrup, does not interfere with its 
medicinal efficacy. The dose is from ten to thirty drops, repeated several times a day. 
(A. J. P., Oct. 1850.) M. Hannon makes a pill of iodide of manganese by double de- 
composition between equal weights of iodide of potassium and crystallized sulphate of 
manganese. The salts are perfectly dried, accurately mixed in powder, and then rubbed 
up with honey, so as to reduce the whole to a pilular mass, which may be divided into 
four-grain pills. Assuming that the honey added compensates for the loss of water in 
drying, each pill will consist of about two grains of iodide of manganese, one of sul- 
phate of potassium, and one of honey, and sulphate of manganese in excess. The dose 
is one pill daily, gradually increased to six. According to M. Hannon, iodide of 
manganese is particularly useful in the anzemia attendant on scrofula, phthisis, and can- 
cer, and in syphilitic cachexy. Given in conjunction with cinchona, it rapidly removes 
the enlargement of the spleen often following protracted fevers. 

Carbonate of Manganese. (MnCO,.) This salt may be obtained by the following for- 
mula, which is thatof M. Hannon. Dissolve seventeen ounces of crystallized sulphate of 
manganese, and nineteen ounces of carbonate of sodium, separately, in two pints of water, 
a fluidounce of syrup having been previously added to each pint; and, having mixed the 
solutions in a well-stoppered bottle, allow the precipitate to subside. Decant the super- 
natant liquid, wash the precipitate with sweetened water, allow it to drain from a cloth 
saturated with syrup, express, mix with ten ounces of honey, and evaporate rapidly to 
form a pilular mass, which is to be divided into four-grain pills. By a double decomposi- 
tion between the sulphate of manganese and carbonate of sodium, carbonate of manganese 
is precipitated, and sulphate of sodium remains in solution. The sulphate is washed 
away, and the carbonate is brought to a pilular consistence with honey, which, together 
with the syrup, prevents the monoxide of manganese in the pill from rising to a higher 
stage of oxidation. The dose is from two to ten pills daily. Carbonate of manganese 
was tried by M. Hannon as a medicine on himself. After its use for fifteen days he found 
his appetite improved, and his pulse increased in force; and he experienced a feeling of 
sanguineous plethora. He afterwards exhibited the remedy in several ansemic cases, 
with the effect of exciting the functions to a more healthy action, increasing the strength 
and improving the blood. 

Phosphate, tartrate, and malate of manganese have also been proposed by M. Hannon 
as useful remedies. The phosphate is prepared by double decomposition between sul- 
phate of manganese and phosphate of sodium. <A syrup of phosphate of manganese 
has been made by Mr. T. S. Wiegand, of this city. (See his formula in A. J. P. for 
July, 1854.) Dr. Simpson, of Edinburgh, informed Dr. Geo. B. Wood that a syrup made 
with two grains of phosphate of iron and one grain of phosphate of manganese in a 
fluidrachm of syrup, was much and advantageously used by himself and others in Ed- 
inburgh. This may be easily prepared by adding to the two ingredients mentioned five 
grains of glacial phosphoric acid for each grain of the phosphate of iron. (P. J. Tr., 
1859, p. 288.) Lactate of manganese has been given, associated with lactate of iron, in 
chlorosis, in the dose of a grain, increased to five grains. 

Ferro-manganic Preparations. M. Hannon conceives that manganese is peculiarly 
suited to the treatment of anemic cases in which iron has failed, or acts very slowly ; 
but, instead of passing at once from the use of iron to that of manganese, he prefers 
to give intermediately a mixture of the two metals. For this purpose he recommends 
the following formula. Take of crystallized sulphate of iron six drachms and a half; 
crystallized sulphate of manganese two drachms; carbonate of sodium nine drachms; 
honey five drachms. Rub together, and with syrup make a mass, to be divided into 
four-grain pills. In this pill both the metals are present as carbonates; and, as the 
sulphate of sodium is not washed away, it contains that salt also. The dose is from 
two to ten pills daily. (See the paper of M. Hannon, Journ. de Pharm. 8¢@ sér., xvi. 41 
and 189; also a note of the favorable results obtained by M. Pétrequin, of Lyons, Jbid., 
xvi. 881.) Further experience has confirmed the favorable opinion of M. Pétrequin in 
relation to the therapeutic value of the ferro-manganic preparations. A number of 
formulas have been devised by M. Burin-Dubuisson, of Lyons, for making them, con- 
taining the metals variously combined; but the most important of them is the syrup of 
iodide of tron and manganese, for the preparation of which the following formula has 
been devised by Prof. Procter. Take of iodide of potassium 1000 grains; sulphate of 
iron 630; sulphate of manganese 210; iron filings 100 ; sugar, in coarse powder, 4800. 
Powder the iodide and sulphates separately, and, having mixed them with the filings, 
add half a fluidounce of distilled water, and triturate toa uniform paste. Then add 
another half fluidounce of distilled water to the paste, and triturate again ; and, after 
an interval of fifteen minutes, add a third half fluidounce, and mix. Next transfer 
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the magma of salts to a moistened filter, supported on a funnel, and allow them to drain 
into a bottle, holding a little more than twelve fluidounces, and containing the sugar. 
After they have drained, add cold boiled water by small portions at a time, until the 
solution of the iodides has been displaced and washed from the crystalline magma of 
sulphate of potassium. Finally, add sufficient cold boiled water to make the whole 
measure twelve fluidounces. The object of the iron is to prevent the liberation of 
iodine. This syrup has a very pale straw color. It contains a little sulphate of po- 
tassium, which does not injure it asa therapeutic agent. If the salts have not been 
all decomposed during their reaction, it will be greenish. Each fluidounce contains 
50 grains of the mixed iodides, in the proportion of 8 parts of iodide of iron to 1 
of iodide of manganese. The dose is from ten drops to half a fluidrachm. (A. J. P., 
1853, p. 198.). Prof. J. U. Lloyd proposed a process (A. J. P., 1874, p. 6) whereby a 
less amount of sulphate of potassium remained in the finished preparation. Sulphate 
of manganese 240 grs.; iodide of potassium 288 grs.; iodine 744 grs.; iron wire (small) 
240 grs.; sugar 17 oz. av.; distilled water q.s. Place the iodine, three ounces of dis- 
tilled water, and the iron wire in a glass flask, and agitate until the solution has acquired 
a clear, greenish color, without a tinge of yellow. Filter the solution into the sugar 
contained in a porcelain dish; wash the filter by pouring into it two ounces of distilled 
water, allowing the liquid to filter into the sugar. Dissolve the sulphate of manganese 
and iodide of potassium separately in half an ounce of cold distilled water by tritura- 
tion in a mortar; mix the two solutions together, and allow the sulphate of potassium to 
separate; transfer the mixture to a wetted filter, and allow the solution of iodide of man- 
ganese to filter into the sugar; when well drained, wash the precipitate in the funnel with 
half an ounce of ice-cold distilled water, and finish by agitating the mixture until sugar is 
dissolved; add enough distilled water to make the whole measure twenty fluidounces ; 
filter. Syrup of iodide of iron and manganese is considered by M. Pétrequin to be par- 
ticularly suited to the treatment of anemia resulting from obstinate intermittent fevers, 
prolonged suppuration, and scrofulous, syphilitic, and cancerous affections. 

Dr. T. 8. Speer, of Cheltenham, in imitation of the practice of M. Hannon and M. 
Pétrequin, has employed the combined carbonates of iron and manganese with excellent 
effects ; but, instead of using the carbonate in pill, protected by honey and syrup, as M. 
Hannon has done, he prefers a saccharine carbonate of the two metals, in imitation of 
the London saccharine carbonate of iron, made by the following formula. Dissolve 
three ounces and one drachm of sulphate of iron, one ounce and one scruple of sulphate of 
manganese, and five ounces of carbonate of sodium, each, in thirty Imperial fluidounces 
of water, and thoroughly mix the solutions. Collect the precipitated carbonates on a cloth 
filter, and wash them immediately with cold water, to separate the sulphate of sodium. 
Then press out as much water as possible, and, without delay, triturate the pulp with 
two and a half ounces of finely powdered sugar. Lastly, dry the mixture at a tempera- 
ture not exceeding 48:8° C. (120° F.). The saccharine carbonate of tron and manganese, as 
thus prepared, is a reddish brown powder, devoid of all taste, except that imparted by 
the sugar. The dose is five grains, gradually increased to a scruple, three times a day, 
given with the meals, or immediately after them. (See A. J. P., 1854, p. 127; from 
Med. Times and Gaz.) 


MARANTA. Under this name the U. 8. Pharmacopeia, 1870, recognized the fecula 
obtained from the root of M. arundinacea. (Arrow-root, F.; Amerikanisches Starkmehl, 
Arrowmehl, G.) The root (rhizome) of this plant is perennial, tuberous, fleshy, hori- 
zontal, nearly cylindrical, scaly, from six inches to a foot or more in length, and furnished 
with numerous long white fibres. It sends forth several tuberous, jointed, curved, white, 
scaly stoles, the points of which sometimes rise above the ground and become new plants. 
The stems, of which several proceed from the same root, are annual, slender, branched, 
jointed, leafy, and about three feet in height. The leaves are ovate-lanceolate, about 
four inches long, alternate, and supported solitarily, at the joints of the stem, upon 
long, sheathing footstalks. The flowers are in a long, loose, spreading, terminal panicle, 
at each ramification of which is a solitary linear bract. The calyx consists of three 
small lanceolate leaves. The corolla is white and monopetalous, with a tube longer 
than the calyx, and a double border, of which the three outermost segments are smallest, 
and the two inner obovate, and slightly emarginate. : 

The arrow-root plant is a native of the West Indies, where it is largely cultivated. 
Tt is cultivated also in the East Indies, Sierra Leone, the south of Africa, and formerly 
in our Southern States, especially Georgia and Florida. The plant is easily propagated 
by cuttings of the root. The fecula is prepared in the following manner. The roots 
are dug up when a year old, washed, and then beaten into a pulp, which is thrown into 
water, and agitated so as to separate the amylaceous from the fibrous portion. The 
fibres are removed by the hand, and the starch remains suspended in the water, to which 
it gives a milky color. The milky fluid is strained through coarse linen, and allowed 
to stand that the fecula may subside, which is then washed with a fresh portion of water, 
and afterwards dried in the sun. We obtain the officinal arrow-root chiefly through 
London from the West Indies. That from the Bermudas has in general been most 
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highly esteemed.* The term Bermuda arrow-root is now applied commercially to any 
carefully prepared arrow-root, without reference to the place of its production. Jamaica 
arrow-root is an inferior article, which is to some extent imported directly. St. Vincent, 
one of the British West India Islands, furnishes a large amount of the arrowroot im- 
ported into this country. ; 

Other plants contribute to furnish the arrow-root of commerce. Lindley states that 
it is procured in the West Indies from Maranta Allouya and M. nobilis, besides M. arun- 
dinacea. Under the name of M. Indica, Tussac describes a distinct species, which he 
says was originally brought from the East Indies, and is now cultivated in Jamaica. 
This, however, is generally considered as a mere variety of M. arundinacea, from which 
it differs chiefly in having leaves more elongated at the point, and smooth on both sides. 
Very fine arrow-root is obtained in the East Indies from the root of Curcuma angusti- 
folia of Roxburgh, which is cultivated in Travancore. But the product is lighter than 
the Maranta arrow-root, and does not so quickly make a jelly. Ainslie states that M. 
arundinacea has been introduced from the West Indies into Ceylon, where good arrow- 
root is prepared from it. Cassava arrow-root is prepared in Brazil from the Janipha 
Manihot, and sometimes sold as arrow-root, or used to adulterate the true arrow-root. 
A variety of arrow-root has been imported from the Sandwich Islands. Mr. Nuttall, 
during a visit to these islands, found that it was obtained from a species of tacca, which 
he described by the name of Tacca oceanica. (A. J. P., ix. 805.) It is said that a simi- 
lar product is afforded by Tacca pinnatifida, growing in the East India province of 
Arracan. (P. J. Tr., vi. 888.) Arrow-root has been brought from Florida, prepared 
near St. Augustine from the root of Zamia integrifolia, by a process similar to that 
employed for the fecula of the Maranta (Dr. J. Carson, A. J. P., xiv. 22); but care 
must be taken not to confound this with the genuine maranta from the same State. 
The tuberous roots of different species of Alstremeria, growing in South America, yield 
a fecula used for the same purposes as the maranta; and a specimen, under the name of 
Taleahuana arrow-root, was sent from Chili by Dr. Ruschenberger to Prof. Carson, of 
this city, who ascertained it to be the product of the Alstremeria ligtu. (Ibid., xxxii. 
289.) In the West Indies, substitutes for arrow-root are furnished by the roots of Di- 
oscorea sativa or yam, and of Colocasia esculenta, and by the fruit of Artocarpus incisa 
or bread-fruit tree.t Attempts have been made to substitute finely prepared potato 
starch for arrow-root; and there is no doubt that in nutritive properties it is quite 
equal; but patients complain of an unpleasant taste of the potato which it is apt to 
retain. 

Arrow-root is in the form of a light white powder, or of small pulverulent masses, 
without smell or taste. It has a firm feel when pressed between the fingers, and pro- 
duces a faint crackling sound when rubbed. It is a pure starch, corresponding in chem- 
ical properties with that of wheat and the potato. It is very apt to be musty, and should 
then be rejected. The odor and taste are the best criteria of its purity. It should 
be perfectly free from smell and unpleasant flavor. Prof. Procter rendered musty 
arrow-root sweet and fit for use by washing it thoroughly with two successive portions 
of cold water, and then drying it upon frames of muslin in a warm place. (A. J. P., 
xiii. 188.) Arrow-root is said to be sometimes adulterated with common starch, and that 
of the potato. These may be detected by the aid of the microscope. Hydrochloric acid 
has been proposed as a test. A mixture of equal parts of that acid and of water, rubbed 
with about half its weight of potato or wheat starch, very quickly forms so thick a mu- 
cilage that the mortar in which the trituration is effected may be raised by the pestle; 
while the same result does not take place with rice flour or arrow-root under 25 or 80 
minutes. So small a proportion as from 4 to 6 per cent. of the impurity may, it is as- 
serted, be detected in this way. (Journ. de Pharm., 8e sér., ii. 246.) The German Phar- 
macopeeia test is as follows: ‘* When arrow-root is shaken for ten minutes with ten parts 
of a mixture consisting of two parts of hydrochloric acid and one part of water, the 
greater part should separate unchanged, and it should not become mucilaginous nor 
yield an herbaceous odor similar to that of green tnripe bean-pods.’’ (Lochman.) 

As the microscope offers the best means of distinguishing the different varieties of 
fecula sold as arrow-root, or used for its adulteration, it is proper to indicate the form 
of their granules as exhibited by this instrument. Those of the proper officinal or Ma- 
ranta arrow-root are rarely oblong, somewhat ovate-oblong, or irregularly convex, 
with very fine rings, a circular hilum which cracks in a linear or stellate manner, and 
small mammillary processes occasionally projecting from them. (Pereira.) The largest 
are the 750th of an inch, but many not more than the 2000th of an inch long; and their 
breadth is generally two-thirds of their length. (Christison.) The granules of the Hast 
India arrow-root are, according to Pereira, of unequal size, ovate or oblong-ovate, flat- 
tened, and often furnished with a very short neck or nipple-like projection. The rings 
are numerous, close, and very fine; and the hilum, which is situated at the narrow 

* For an account of the preparation of arrow-root in Georgia, see Proc. A. P. A., 1858, p. 332. Dr. Robert Battey 
states that arrow-root is still raised for home consumption in the Gulf counties of Georgia, but it no longer 
appears in the Philadelphia market. 


+ Specimens of these feculas were seen by Dr, G. B, Wood, in the Palais @ Industrie of Paris, among the French 
colonial products, in the autumn of 1860, 
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extremity, is circular, small, and indistinct. The microscopic appearance of the tapioca 
fecula will be described under the head of Tapioca. The Tacca fecula from the South 
Sea Islands, examined by Pereira, consisted of circular, muller-shaped, or polyhedral 
granules, with few and not very distinct rings, and a small, circular hilum, which 
cracked in a linear or stellate manner. The Florida or Zamia arrow-root was found by 
Dr. Carson to consist of granules forming the half, third, or quarter of a solid sphere. 
The potato starch granules are of various shape and size, but generally ovate or ellip- 
tical, and from the 7000th to the 300th of an inch in length; the largest being inferior 
in size only to the largest of the canna starch or tows-les-mois. (See Canna.) They are 
strongly marked with concentric rings, and have a circular hilum, from which usually 
proceed the cracks observable in some of the larger grains. (Pereira.) 

Medical Properties and Uses. Arrow-root is nutritious and demulcent, affording a 
light, very mild, and easily digested article of diet, well adapted for the sick and con- 
valescent, and peculiarly suited, from its demulcent properties, to bowel complaints and 
diseases of the urinary passages. It is much used as food for infants after weaning, or 
when the mother’s milk is insufficient. It is prepared by dissolving it in hot water, 
with which it forms a pearly gelatinous solution, and, if in sufficient quantity, a jelly- 
like mass on cooling. A tablespoonful will communicate sufficient consistence to a pint 
of water. It should first be formed into a paste with a little cold water, and the boiling 
water then gradually added with brisk agitation. The preparation may be rendered 
more palatable by lemon-juice and sugar, or in low forms of disease by wine and spices. 
For children, arrow-root is usually prepared with milk. 


MATA. This name is given, in New Mexico, to an herb much used in that region 
as an addition to tobacco in smoking. It is said, when burning, to have an odor like 
that of the Tonka bean, and, when smoked with tobacco, to correct the extremely dis- 
agreeable smell imparted by this to the clothing and apartments. From imperfect 
specimens of the plant raised by Prof. E.S. Wayne from seeds which had come into 
his possession, and sent to Prof. Maisch, it is supposed to be a Eupatorium, probably 
the EL. incarnatum of Walter, which is indigenous in Texas. (A. J. P., 1868, p. 122.) 


MEAT BISCUIT. (See Extractum Carnis.) This alimentary substance, containing 
much nutriment in a small bulk, is the invention of Mr. Gail Borden, jun., of Texas. 
It is made by mixing a concentrated fluid extract of flesh, strained through wire-cloth, 
and freed from fat, with good wheat flour, or other meal, and baking the dough into a 
biscuit, which must be preserved, in mass or coarse powder, free from moisture, in gutta- 
percha bags, or air-tight casks or cases. To make the dough, about two parts of the 
extract are mixed with three of the flour; and about 20 per cent. is lost in baking. The 
extract contains the soluble ingredients of the flesh, not coagulable by heat; namely, 
gelatin, kreatin, kreatinin, phosphoric, lactic, and inosinic acids, and certain salts. 
Of course, it contains no albumen or fibrin, unless in some altered state in which they 
are rendered soluble at a boiling temperature. In this nutritious biscuit, the absence 
of albumen and fibrin is supposed to be supplied by the gluten of the flour. To prepare 
a pint of palatable soup, an ounce of the powdered biscuit, first made into a thin paste 
with cold water, is added, with constant stirring, to sufficient boiling water, and the 
whole boiled for twenty minutes. Salt and pepper are then added to suit the taste. The 
meat biscuit forms an important resource in all cases in which food must be carried on 
long journeys for daily consumption. 

Preserved Meat-juice is a nutritive liquid, prepared by Mr. Gillon, a manufacturer of 
preserved meats, at Leith, in Scotland. For the method of its preparation see 13th edi- 
tion of the Dispensatory, or Med. Examiner, March, 1855. An excellent meat-juice is 
now prepared by M.S. Valentine, of Richmond, Va: (1882.) 

Flour of Meat. Dr. A. H. Hassall, of London, has given this name to a preparation 
which concentrates the virtues of meat within a smaller space, and more completely 
represents them, than any other preparation of which we have seen an account. Of the 
ditferent forms of extract and essence of meat, almost all have this great deficiency, that, 
while they contain the stimulating and effete constituents of the meat, they are destitute 
of the fibrin and albumen, which are probably its most nutritious ingredients; and abso- 
lutely all are without the fibrin. Hassall’s method consists in drying the meat, at a tem- 

erature generally below that necessary for coagulating albumen, so as to deprive it of all 
its water, without removing any of its essential constituents, perhaps in vacuo, and then 
grinding it into a very fine powder. When made from beef, the powder is of a light 
brown color and very agreeable taste; and one pound represents four pounds of flesh, 
or six pounds of the leanest joints not deprived of bone and fat. Ina few words, Dr. 
Hassall speaks of it as—1, useful for the speedy preparation of beef tea; 2, with vege- 
tables and flavoring substances for quickly making soups; 8, in forming, when com- 
bined with farinaceous matter, a nutritious food, well adapted for children, dyspeptics, 
and invalids; 4, for making, by mixture with cocoa, a nutritious breakfast drink; and, 
5, for forming meat biscuit. Dr. Hassall has here omitted to state what appears to us to 
be its highest recommendation, that it is an excellent article of diet for the old and tooth- 
less, who cannot sufficiently comminute meats for the purpose of easy digestion. (Lancet, 
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1866, p. 184.) In a subsequent communication to the same journal, Dr. Hassall recog- 
nizes this as among its useful applications. He speaks also of its being retained by the 
stomach when meat in its ordinary forms is rejected, of its applicability to cases in which 
it is necessary to inject nutritive food into the stomach or the rectum, and of its special 
usefulness as an article of food in dyspepsia, in diabetes, in the weakness following par- 
turition, and in low forms of fever. Dr. Hassall says that it is finer even than wheat 
flour. (Ibid., 1866, p. 469.) 

Raw Meat has been recommended as an article of diet for consumptive patients, and 
especially for scrofulous children, and in other cachectic cases, and is asserted to have 
proved highly useful. It may also be employed with great advantage in dyspepsia and 
chronic diarrhea, especially in children. It was brought into notice by M. Fuster, of 
Montpellier, France. The following formula is recommended by M. Reveil. Take of 
fillet of beef 100 grammes, deprive it carefully of all fatty and membranous matter, cut 
it up finely, beat it in a mortar, and add of powdered sugar 20 grammes, chloride of 
sodium 1:5 grammes, chloride of potassium half a gramme, and powdered black pepper 
one-fifth of a gramme. The mixture is to be taken in teaspoonful doses through the 
day. (Ann. de Thérap., 1866, p. 145.) An excellent method of exhibiting raw meat is 
to scrape a thin steak and mix the pulp thus obtained with brandy. M. Ivon asserts 
that a very pleasant emulsion is afforded by the following formula (A. J. P., 1874, p. 
346). Take of raw meat 250 parts, of sweet almonds 75 parts, of bitter almonds 5 parts, 
of white sugar 80 parts. Blanch the almonds and beat the whole into a paste. In 
dissolving, milk may be used instead of water. 

Pemmican is an alimentary substance, containing much nutriment in a small bulk, 
which is used by fur traders and others, as their exclusive food, on long journeys in the 
northwest of this continent. It is made, according to Dr. C. C. Keeney, U.S. Army, 
by mixing equal weights of buffalo meat and buffalo tallow. The meat, thoroughly 
dried in the sun, is reduced to powder, and the tallow in the melted state is added to it, 
and the whole well stirred. The melted mixture is then poured into sacks of untanned 
buffalo hide, capable of containing from twenty to forty pounds. No salt is used, and 
yet the mixture keeps perfectly well. (Med. Statistics, U. S. Army, p. 56.) 


MEDEOLA VIRGINICA. Gyromia Virginica. Nuttall. Indian Cucumber. An in- 
digenous perennial herb, growing in all parts of the United States. The root, which 
in shape and flavor bears a strong resemblance to a small cucumber, is said by Pursh to 
be eaten by the Indians, and by Prof. Barton to be useful as a diuretic in dropsies. 


MEGARRHIZA CALIFORNICA. Man-root. Mr. J. P. Henry has obtained a 
substance from this root, which he believes to be a glucoside, and calls it Megarrhizore- 
tin. It is said to be actively cathartic. (A. J. P., 1876, p. 451.) 


MELILOTUS OFFICINALIS. Melilo¢t. An annual or biennial plant, indigenous in 
Europe, and growing also in this country. We have two varieties, one with yellow, the 
other with white flowers, which are considered by some as distinct species. The plant, 
when in flower, has a peculiar sweet odor, which, by drying, becomes stronger and more 
agreeable, somewhat like that of the Tonka bean. This similarity is accounted for by 
the fact that coumarin, C,H,O,, the chief constituent of Tonka beans, is present in 
melilot, combined with melilotic acid, CygH,)03, and cowmaric acid, CgH,O;, of which 
latter acid cowmarin is the anhydride. The taste of melilot is slightly bitterish. It has 
little medical power, and, though formerly recommended in various diseases, is at 
present not employed. 


MENYANTHES TRIFOLIATA. Buckbean. Marsh Trefoil. Willd. This gen- 
tianaceous plant has a perennial, long, round, jointed, horizontal, branching, dark-col- 
ored root or rhizome, about as thick as the finger, and sending out numerous fibres from 
its under surface. The leaves are ternate, and upon long stalks, which proceed from the 
end of the root, and are furnished at their base with sheathing stipules. The leaflets 
are obovate, obtuse, entire or bluntly denticulate, very smooth, beautifully green on 
their upper surface, and paler beneath. The flower-stalk is erect, round, smooth, from 
six to twelve inches high, longer than the leaves, and terminated by a conical raceme 
of whitish, somewhat rose-colored flowers The calyx is five-parted ; the corolla funnel- 
shaped, with a short tube, and a five-cleft, revolute border, covered on the upper side 
with numerous long, fleshy fibres. The anthers are red and sagittate; the germ ovate, 
supporting a slender style longer than the stamens, and terminating in a bifid stigma. 
The fruit is an ovate, two-valved, one-celled capsule, containing numerous seeds. This 
beautiful plant is a native both of Europe and North America, growing in boggy and 
marshy places, always moist, and occasionally overflowed with water. It prevails, in 
the United States, from the northern boundary to Virginia. In this country the flowers 
appear in May, in England not until June or July. All parts of it are efficacious, but 
the leaves only were officinal. 

The taste of buckbean is intensely bitter and somewhat nauseous, the odor of the 
leaves faint and disagreeable. The plant has been examined by Trommsdorff, Brandes, 
Landerer,and Kromayer. Its virtues depend on a bitter principle denominated menyan- 
thin, which may be obtained sufficiently pure for use by treating the spirituous extract 
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of the plant with hydrated oxide of lead, removing the lead by hydrosulphuric acid 

itering and evaporating the liquor, exhausting the residue with alcohol, and again 
evaporating with a gentle heat. It has a pure bitter taste, is soluble in alcohol and 
water, but not in pure ether, and is chemically neutral. Kromayer (1865) assigns to it 
the formula C,)H,,0,,. 

Medical Properties and Uses. With the ordinary properties of the bitter tonics meny- 
anthes unites a cathartic power, and in large doses is apt tovomit. It was formerly 
held in high esteem in Europe as a remedy in numerous complaints, among which were 
intermittents, rheumatism, scrofula, scurvy, dropsy, jaundice, and various cachectie and 
cutaneous affections. In most of these it was administered under a vague impression of 
its alterative powers. It is little employed in this country; but, as it is a native plant, 
and applicable to cases where a combined tonic and purgative effect is demanded, it is 

desirable that country practitioners should be aware of its properties. The dose of the 

powdered leaves or root as a tonic is from twenty to thirty grains; of an infusion, pre- 
pared with half an ounce to a pint of boiling water, from one to two fluidounces ; and 
of the extract ten or fifteen grains, to be repeated three or four times a day. A drachm 
of the powder, or a gill of the strong decoction, generally purges, and often occasions 
vomiting. 

MERCURIALIS ANNUA. An herbaceous European plant, of the family of Eu, 
phorbiacez, which has been employed, from the most ancient times, as a purgative and 
emmenagogue. It has also been considered by some as diuretic, and has been used in 
the treatment of syphilitic affections. When boiled, it loses its acridity, and in this 
condition has been used as an emollient. Another species, M. perennis, also a native of 
Europe, is poisonous. (Mérat and De Lens.) M. Reichardt has discovered in M. annua 
a volatile alkaloid, mercurialine (mercurialia), possessing the formula CH,N, isomeric 
and possibly identical with methylamine. This is a liquid, of an oily appearance, nar- 
cotic odor, and alkaline reaction ; boils at 140° C. (284° F.) ; forms salts with the acids; 
absorbs carbonic acid; has a strong affinity for water; on exposure to the air it is 
changed into a resin of a buttery consistence; and is very poisonous to man. For 
the mode of procuring it, see Annuaire de Thérapeutique (1864, p. 44) and Neues Reper- 
torium fiir Pharm. (xviii. 296). The existence of a volatile alkaloid in the Mercurialis 
suggests that other Euphorbiacee may owe their acrid properties to a similar constituent. 


MESEMBRYANTHEMUM CRYSTALLINUM. Ice-plant. A biennial plant, a 
native of the south of Europe. The stem and under surface of the leaves are covered 
with crystalline drops, which give the plant the appearance of being coated with ice. 
The herb is without smell, and has a saline somewhat nauseous taste. It is considered 
demulcent and diuretic, and has been commended as a remedy in various complaints, 
especially those of the mucous membrane of the lungs and urinary passages. It has 
also been used in dropsy. The expressed juice is the form in which it has been gener- 
ally employed. 


MESENNA. Musenna. Bisenna. Under these different names has been brought into 
notice, as a powerful teniafuge, the bark of an Abyssinian tree, the botanical character 
of which has recently been determined by M. Brongniart from dried specimens brought 
to Paris by M. Courbon. The tree is leguminous, and belongs to the family of the 
Mimosex. M. Brongniart names it Albizzia anthelmintica. The bark is in flat pieces 
from five to ten inches long, smooth, slightly fissured, of a rusty-gray color exteriorly, 
and pale yellow and fibrous within. It consists of four layers, one of which contains 
very large cells, with thick coats, and is supposed to be the active part. MM. E. Caven- 
tou and Legendre have examined the bark, and found in it no alkaloid, but a peculiar, 
acid, resinous substance, having an acrid taste, analogous to that of the bark, of which 
it is probably the active principle. The musennin of Thiel is probably the same, al- 
though not as yet in a pure state. The Abyssinians employ the powdered bark, in the 
dose of about two ounces, which they take in various ways, suspended in water or other 
liquid, or mixed with flour in the form of bread, or made into a confection with honey, 
butter, etc. It is taken in the morning, three or four hours before breakfast, and no 
other precautions are used. It produces no pain nor any disturbance of the functions, 
not even purging actively. Fragments of the worm are voided the same evening, and 
the greater portion of it the next day. Successful triais of the remedy have been made 
elsewhere than in Abyssinia, though M. Rayer has collected cases which tend to dis- 
countenance the opinion of its vermifuge powers. But the bark may in these instances 
have been injured by time. (See Ann. de Thérap., 1862, p. 161.) 

MESQUITE GUM. Gum Mesquite. Gum Mezquite. This is the product of Prosopis 
juliflora, D. C. (Algarobia glandulosa, Torrey and Gray), a small thorny tree or shrub, 
belonging to the family of Mimosez, and growing in New Mexico, Texas, and other 
neighboring regions, where it covers vast extents of country. Captain R. B. Marcy, 
of the U.S. Army, who commanded an expedition sent by our government into that 
region, gives a particular account of the tree, in a letter to Messrs. Rushton & Co., of 
New York. He states that it was first described by Dr. Edwin James, who attended 
Colonel Long’s exploring expedition to the Rocky Mountains many years since. The 
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specimens collected by Dr. James were submitted to Dr. Torrey, by whom the botanical 
character of the plant was determined. According to Captain Marcy, the tree is found 
between 26° and 36° of N. latitude, and extends from 97° to 108° of longitude, over a 
region containing more than 500,000 square miles. In its botanical affinities and habits 
it is closely analogous to the Acaciz, which yield gum arabic. The fruit is a long, com- 
pressed pod, filled with a sweet pulp, which is said to contain 80 per cent. of grape 
sugar, and is used very largely by the Indians as food for themselves and horses. A 
gum exudes from the stem and branches, especially when wounded, which hardens in 
the dry season, sometimes in masses as large as a hen’s egg. Specimens of this gum 
were collected and sent for examination to various persons in the Atlantic cities by Dr. 
George G. Shumard, of the U.S. Army, who was attached to Captain Marcy’s expedi- 
tion. <A portion received by Dr. Geo. B. Wood was in irregular, roundish pieces, of 
various sizes and of different hues, from colorless transparency to a dark amber-brown, 
Some of them had the fissured appearance of the best Turkey gum. Examined by Prof: 
Procter, the gum was found to resemble gum arabic in its solubilities, but to differ from 
it essentially in some of its chemical reactions. The most striking points of difference 
are that solution of gum mesquite is not precipitated by subacetate of lead, and a strong 
solution is not coagulated by borax. (A. J. P., xxvii. 224.) Dr. Campbell Morfit, of 
Baltimore, found it to approximate very closely to gum arabic in ultimate composition, 
its constituents being carbon, hydrogen, and oxygen, with three per cent. of inorganic 
matter. He found also a very little bassorin (0-206 per cent.), which did not exist in 
the specimens examined by Prof. Procter. (Am. Journ. of Sct. and Arts, March, 1855, 
p. 264.) There can be little doubt that this gum has all the valuable medicinal prop- 
erties of gum arabic, and might be substituted for it in all cases, with this consider- 
able advantage, that it may be added to diluted solution of subacetate of lead, so as to 
communicate to that preparation demulcent properties, in addition to those of a sedative 
and astringent, for which it is so much used-as a local application. Its high price has 
so far prevented its general employment, although as much as 24,000 pounds are said 
to have been gathered in 1872, and chiefly used by confectioners, 

The beans of a second species of Prosopis (P. pubescens, Benth.) are largely employed 
as food by the Indians. The wood of both species is exceedingly hard and very valu- 
able, both in the arts and as fuel. 

METHYLIC ALCOHOL. Sprrirus Prroxyiriicus Recriricatus (Br. 1864). Py- 
ROLIGNEOUS Spirit. Pyroxylic Spirit. Wood Spirit. Wood Alcohol. Wood Naphtha. 
(CH,,0H.) Methylic alcohol was discovered in 1812 by P. Taylor, and was afterwards 
examined by Macaire and Marcet, Liebig, Dumas and Peligot, Kane, and others. 
When wood is subjected to destructive distillation, there is formed, besides acetic acid, tar, 
and other products (see Creasotum), about 1 per cent. of an inflammable, volatile liquid, 
' which, when separated and purified, constitutes pyroxylic spirit. The crude liquor, de- 
rived from the wood, separates on standing into two liquids; the lighter containing the 
tarry matters, and the heavier consisting of water, acetic acid, pyroxylie spirit, ete. 
The heavier liquid is saturated with lime, and subjected to distillation, whereby the im- 
pure pyroxylic spirit first comes over, mixed, however, with various compounds, among 
which are aldehyd and pyroacetic spirit (aceton). This, after having been redistilled 
and deprived of water by repeated rectifications from lime, forms the pyrozylic spirit of 
commerce. The spirit of commerce is purified by adding to it as much chloride of cal- 
cium as it can dissolve, and allowing the mixture tostand for a few days. The pyroxylic 
spirit unites with the chloride of calcium, and the compound formed is subjected to dis- 
tillation to separate certain contaminating substances, which distil over. Finally, the 
pyroxylic spirit is separated from the chloride of calcium by the addition of water and 
a new distillation, and from water by rectification from dry lime. Methyl alcohol, 
like the other monatomic alcohols, can also be formed synthetically in a variety of ways, 
—from marsh-gas, from formic acid, and formaldehyd. 

Properties. Pure anhydrous methyl alcohol is a mobile, colorless liquid, possessing 
a hot, pungent taste, and a peculiar aromati¢ smell, recalling that of acetic ether. It 
mixes in all proportions with water, alcohol, and ether, without having its transparency 
disturbed. It burns like alcohol, but with a less luminous flame. Its sp. gr. as a liquid 
is 08021 at 15-5° C. (59-9° F.). Its vapor is irritating to the eyes. It boils at 66° C. (150°8° 
F.), and during ebullition its vapor causes concussions, which render its distillation dif- 
ficult, but may be prevented by placing in the bottom of the vessel a layer of mercury. 
As a solvent it resembles alcohol, all bodies soluble in that menstruum being likewise 
soluble in pyroxylic spirit. Methyl alcohol is the first of a series of organic hydrates 
known as alcohols. It may be considered as a molecule of water in which one hydrogen 
atom is replaced by the nomad group CH, (methyl), derived from marsh-gas (methane) 
by the withdrawal of one hydrogen atom. These organic hydrates are basic, and form, 
with both organic and inorganic acids, salts called ethers. 

The officinal pyroxylic spirit was directed in the Br. Pharmacopeia to have a sp. gr. 
from 0°841 to 0-846. From the density thus recognized, it might be implied that not the 
pure but the commercial pyroxylic spirit was contemplated, which has a straw-yellow 
color and a powerful odor of wood smoke. But the Pharmacopeia also directed that 
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the spirit should be without action on litmus-paper, free from smoky taste, and not ren- 
dered turbid by water. It therefore intended a purified spirit; and the greater density 
must be ascribed to the presence of the 10 per cent. of water allowed. According to Mr. 
Morson, of London, the impure commercial spirit, which is unfit for medical use may be 
purified ‘by largely diluting it with water, when an oily substance separates, after the 
removal of which the spirit may be recovered by distillation.”’ By passing the mixed 
liquids through animal charcoal, the purification is rendered more complete. Pyroxylic 
spirit has been confounded with pyroacetic spirit. They may be distinguished, according 
to Mr. Scanlan, by chloride of calcium, which is without action on the latter, but dis- 
solves in the former. In applying the test, a drop or two of a saturated solution of chlo- 
ride of calcium is added to the doubtful liquid in a test tube. This solution is immiscible 
with pyroacetic spirit, separating after agitation, but dissolves instantly in pyroxylic 
spirit. The liquid examined must be so pure as not to separate into two layers, nor to 
become milky with water. ' 

It is sometimes desirable to be able to distinguish the presence of methylic alcohol in 
ordinary alcohol, and in ether or nitrous ether which may have been prepared from the 
methylated instead of the pure spirit. For this purpose Mr. W. Young proposes a so- 
lution of permanganate of potassium as atest. Dissolve a grain of the crystallized per- 
manganate in a fluidounce of distilled water. If ten minims of this solution be added 
to four fluidrachms of pure alcohol in a test tube, the bright pink color of the former 
fluid will be retained at least ten minutes, after which it will gradually fade. If only 
10 per cent. of methylated alcohol be contained in the alcohol, the solution, instead of 
retaining its color for some time, will almost instantly change to a pale brown tint. 
With a larger proportion of the methylic alcohol, the change will be even more striking. 
One part of methylic alcohol can be thus readily detected in 300 of proper alcohol. The 
same test will detect methylic alcohol in ether and sweet spirit of nitre; but in the 
latter case the spirit should be purified from acid by mixing it with an equal measure 
of solution of potassa twice as strong as the officinal, and, after the mixture has stood 
an hour, distilling off the original measure of the nitrous spirit. (See A. J. P., 1866, p. 58; 
from P. J. Tr., Nov. 1865.) The test of Dumas and Peligot converts the wood spirit 
into an oxalate of methyl; A. Riche and C. Bardy condemn this process, as not appli- 
cable when the proportion of ethylic alcohol is large, and propose a substitute founded 
upon the different colored products yielded by the oxidation of ethy]-anilin and methy|- 
anilin. For details of this process the reader is referred to P. J. Tr., 1875, p. 1007. 
For a method of detecting methylic alcohol in any mixture, by Mr. John T. Miller, see 
Fd, ir. (20 ser,, vii. 818). 

Medical Properties, etc. Pyroxylic spirit, under the incorrect name of naphtha, was 
introduced as a therapeutic agent, some years ago, by Dr. John Hastings, of London, 
who proposed it as a remedy for consumption. It exerts no curative power over this 
disease, but may be usefully employed to palliate the cough and lessen the febrile excite- 
ment which attend it. The therapeutic properties of pyroxylic spirit have not been fully 
investigated ; but, so far as observation has gone, it may be ranked as a narcotic, seda- 
tive, and anti-emetic. In chronic vomiting, whether dependent on functional or organic 
disease, Dr. Christison has found it useful, having frequently seen the vomiting arrested 
or greatly mitigated by its use. Dr. D. W. Yandell speaks favorably of its efficacy in 
diarrhea and dysentery. It is not improbable that the impurities in the commercial 
spirit may have some remedial efficacy ; and the purified spirit directed by the Br. Phar- 
macopeia may be less efficacious than the impure. The dose is from ten to forty drops, 
three times a day, sufficiently diluted with water. At onetime it was doubtful whether 
the substance used by Dr. Hastings under the name of naphtha was pyroxylic or 
pyroacetic spirit; but it is now decided to have been the former. | 

Crude pyroxylic spirit, varying in density from 0-846 to 0:890, is employed by hatters 
and varnish-makers for dissolving resinous substances, and by chemists for burning in 
lamps as a substitute for alcohol. For the latter purpose it is more economical than 
alcohol; giving out more heat for equal weights. ; . 

In Great Britain alcohol is subjected to a heavy duty, which, until lately, prevented it 
from being used in many manufactures; because the products of its use can be more 
cheaply obtained from abroad. The British parliament, wishing to encourage the use of 
alcohol in the arts, but not as a beverage, passed an act in 1855, allowing it to be used 
duty-free, provided it be mixed with at least one-ninth of its bulk of pyroxylie spirit, 
which renders it unfit for drinking, but does not spoil it for use in the arts. This mixture 
is called methylated spirit, and is now employed extensively in Great Britain by hatters, 
brass founders, and cabinet-makers for dissolving shell-lac and other resinous substances, 
and by manufacturing chemists for making ether, chloroform, and sweet spirit of nitre. 
From the purification of pyroxylic spirit already referred to, so as to deprive it of offen- 
sive taste, it has been supposed that the intended operation of the British revenue laws 
might be evaded; but, in opposition to this idea, it 1s asserted that the purifying process 
is too expensive, on the large scale, to render it available for the purpose. The use of 
this spirit, however purified, would be unjustifiable in medical preparations, unless offi- 
einally recognized. 
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METHYLIC ETHER. (CH,),0. This substance was discovered by MM. Dumas 
and Peligot, but was first employed as an anesthetic by Dr. B. W. Richardson in 1867. 
He prepares it by mixing one part of pure methylic alcohol with two of strong sulphuric 
acid, heating, and collecting and washing repeatedly with strong potassa solutions the 
methylic ether which passes over. Itisagas even at lowtemperature. Dr. Richardson 
saturates absolute ethylic ether, at 0° C. (82° F.), with it, and at once closely bottles the 
compound under the name of methyl-ethylic ether. (For a detailed description of the 
preparation of methylic ether and of its properties, see Journ. de Pharm.., 4e sér., xix. 
438.) According to Dr. Richardson, methylic ether is a very rapid and a safe anesthetic, 
producing great muscular relaxation with extreme quickness. (A. J. P., Sept. 1870; 
Dublin Quarterly, Aug. 1870; Lancet, March, 1870.) 


MIMORDICA BALSAMINA. Balsam Apple. Balsamina. An annual climbing 
East Indian plant, cultivated in our gardens for the sake of the fruit. This is ovate, 
attenuated towards each extremity, angular, warty, not unlike a cucumber in appear- 
ance, of a lively red or orange-yellow color, easily falling when touched, and sponta- 
neously separating into several pieces. It was formerly highly esteemed as a vulnerary, 
and is still in use among the common people. A liniment formed by infusing the fruit, 
deprived of its seeds, in olive or almond oil, is applied to chapped hands, burns, old 
sores, piles, prolapsus ani, etc.; and the fruit itself is sometimes mashed, and used in 
the form of poultice. According to M. Descourtlitz, it is poisonous when taken inter- 
nally, having proved fatal to a dog in the quantity of two or three drachms. An extract 
prepared from it is said to be useful in dropsy, in the dose of from six to fifteen grains, 


MITCHELLA REPENS. (Gray’s Manual, p. 172.) Partridge-berry. Checkere 
berry. Winter Clover. This is asmall evergreen, trailing, indigenous plant, creeping about 
the roots of trees, with fragrant flowers, and a berry-like, edible fruit, of a scarlet color, 
which lasts through the winter. The whole plant is supposed to possess remedial prop- 
erties, and is said to be employed, in decoction, by the Indian squaws, to facilitate par- 
turition. It appears to be diuretic, tonic, and astringent, resembling in these respects 
the pipsissewa, for which it is often substituted. 


MONARDA. U.S. 1870. Horsemint. Monarda punctata. Willd. Sp. Plant. 1.126; 
Am. Med. Recorder, vol. ii. p. 496. This is an indigenous perennial or biennial plant, 
with herbaceous, obtusely angled, downy, whitish, branching stems, rising one or two 
feet in height, and furnished with oblong lanceolate, remotely serrate, smooth punctate 
leaves. The flowers are yellow, spotted with red or brown, and disposed in numerous 
whorls, provided with lanceolate, colored bracts, longer than the whorl. The horse- . 
mint grows in light gravelly or sandy soils from New Jersey to Louisiana, and flowers 
from June to September. The whole herb is employed. It has an aromatic smell, 
‘and a warm, pungent, bitterish taste, and abounds in a volatile oil, which may be sep- 
arated by distillation with water. A crystalline stearopten, monardin, often separates 
from the oil (Procter, A. J. P., xvii. 86): its composition, according to Arrpe, is C,)H,,0 ; 
it is isomeric with thymol. Horsemint is stimulant and carminative, but is seldom 
used in regular practice. In the state of infusion it is occasionally employed in fam- 
ilies as a remedy for flatulent colic and sick stomach, and for other purposes to which the 
aromatic herbs are applied. It was formerly introduced into the primary catalogue of 
the U.S. Pharmacopeeia, on account of the volatile oil which it affords. : 


MONKESIA. A South American vegetable extract, which is believed to be derived from 
the bark of Chrysophyllum glycyphleum, a tree of middling size, growing in the forests 
near Rio Janeiro, and elsewhere in Brazil. (Journ. de Pharm., 8e sér., vi. 638.) The bark, 
which has also entered commerce, is in pieces, some of which are three or four lines thick, 
is very compact and heavy, of a deep brown or chocolate color, contrasting strongly with 
the grayish color of the epidermis when this remains, and of smooth fracture. The ex- 
tract was received from South America in cakes weighing rather more than a pound, from 
three-quarters of an inch to an inch in thickness, of adark brown almost black color, very 
brittle, of a fracture neither very dull nor very shining, and of a taste at first sweet, then 
astringent, and ultimately acrid; the acrimony being very persistent, and especially felt in 
the fauces. Itis entirelysolublein water. The bark was found by MM. Derosne, Henry, 
and Payen tocontain, in 100 parts, 1-2 of stearin, chlorophyll, and wax, 1:4 of glycyrrhizin, 
4-7 of an acrid principle analogous to saponin, called monesin, 7:5 of tannic acid, 9:2 of a 
red coloring substance, 1:3 of malic acid and malate of calcium, 3-0 of various salts, in- 
cluding silica and oxides of iron and manganese, and 71:7 of pectic acid or pectin and of 
lignin, including loss, besides traces of an aromatic principleandof gum. Monesin, which 
is now considered as identical with saponin, O,,H,,0,,, was obtained by treating the bark or 
extract with alcohol, adding to the tincture an excess of hydrate of lime in fine powder, 
filtering, evaporating the clear liquor to dryness, treating the residue with water and 
animal charcoal, filtering, and again evaporating to dryness. Thus procured it was in 
transparent yellowish scales, which were easily pulverized, forming a white powder. It 
was uncrystallizable, readily soluble in alcohol and water, to the latter of which it gave 
the property of frothing, and insoluble in ether. It had no power to saturate acids, was 
without odor, but had a slightly bitterish taste, followed by a decided and permanent 
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acrimony in the posterior mouth and fauces. (Journ. de Pharm., Jan. 1841.) Monesia 
owes its activity probably to this principle and to tannic acid. 

The effects of this medicine upon the system appear to be those of a moderate stom- 
achic excitant, a general alterative, and a feeble astringent. In overdoses it is said to 
produce heat in the epigastrium, with obstinate constipation and tenesmus. It has been 
used internally with asserted advantage in diarrhea, hemoptysis, menorrhagia, scrofula, 
scurvy, the chronic catarrh of old people, and dyspepsia. As a local remedy it has been 
found useful in leucorrheea, ulcerations of the mouth and fauces, spongy and scorbutic 
gums, carious teeth, and obstinate scrofulous and otherwise unhealthy ulcers upon the 
surface. The extract may be given in pill or powder, in aqueous solution, in tincture or 
insyrup. The dose of it is from two to ten grains, repeated every hour, two, or three 
hours, or less frequently. From ten grains toa drachm may be given daily. In scrofu- 
lous affections, it must be used in large quantities, and persevered in for several weeks, 
in order to obtain its curative effects. Monesia is applied to ulcers either by being 
sprinkled in powder upon the surface, or in the form of ointment made with one part 
of the extract and seven parts of simple ointment. Monesin, or the acrid principle, has 
been given internally in the dose of about half a grain, and has also been applied to 
ulcers. It is said to be a powerful oxytoxic. 

Mr. Dupuy, of New York, states that specimens of an extract sold as monesia, which 
have come under his notice, bear so close a resemblance to extract of logwood as to sug- 
gest the inquiry whether they might not really have been the product of the same plant. 
(N. Y. Journ. of Pharm., i. 167.) 

MONGUMO BARK. A Madagascar bark, an account of which, with analysis, may 
be found in P. J. Tr., ix. 816. 

MOXA. The term mova is employed to designate small masses of combustible mat- 
ter, intended, by being burnt in contact with the skin, to produce an eschar. They are 
of various forms, and made of different materials. The Chinese moxa is in small cones 
from eight to twelve lines in height, and is prepared from the leaves of one or more 
species of Artemisia. A. Chinensis and A. Indica were indicated by the Dublin Col- 
lege; but Lindley states that it is the A. Moxa of De Candolle which is employed. 
According to some authors, the part used is the down which covers the leaves and stems; 
but others, with greater probability, assert that it is a fine lanuginous substance, pre- 
pared from the leaves by beating them in a mortar. A coarser and a finer product are 
obtained, the former of which is used for tinder, the latter worked up into moxa. A 
similar moxa has been made in France, by a similar process, from the leaves of A. vul- 
garis. By M. Percy, thestem of the Helianthus annuus, or common sunflower, when per- 
fectly mature, is cut into transverse sections about half an inch in thickness, which must 
be carefully dried, and kept in a perfectly dry place. They have this advantage, that, in 
consequence of the retention of the cortical portion, they may be held with impunity, 
while burning, between the fingers of the operator. They are, however, often defective 
from an insufficiency of nitre in the pith, or the unequal inflammability of different 
parts. Artificial moxas are best made from cotton impregnated with nitre. It is im- 
portant that the impregnation should be uniform; as otherwise different parts of the 
cylinder, burning with different degrees of rapidity, would produce unequal effects upon 
the skin. The following process is recommended. One pound of cotton is introduced 
into a vessel containing two ounces of nitre dissolved in half a gallon of water, and a 
moderate heat applied till all the liquid is evaporated. The cotton, when perfectly dry, 
is formed into thin, narrow sheets, which are rolled round a central cord of linen, so as 
to form a cylinder from half an inch to an inch in diameter, and several inches long. 
This is enclosed in a covering of silk or linen sewed firmly around it; and, when used, 
may be cut by a razor into transverse slices a few lines in thickness. By leaving a hole 
in the centre of the cylinder, the combustion will be rendered more vigorous, and a 
deeper eschar produced. M. Robinet rolls cotton round a small central cylinder of pith 
and envelops the whole in a piece of muslin, which is more or less firmly applied, ac- 
cording to the degree of compactness required. The cylinders, thus made, burn with- 
out assistance, uniformly, and with a rapidity proportionate to their firmness. Lime, in 
the act of slaking, has been used as a substitute for the moxa. (Dubl. Journ., Jan. 1842.) 

Medical Uses. Cauterization by fire, in the treatment of disease, has been commonly 
practised among savage and half-civilized nations from the earliest periods of history, 
and has not been unknown as a remedy in the most polished communities. The ancient 
Egyptians and Greeks were acquainted with the use of moxa; and in China, Japan, and 
other countries of Asia, it appears to have been employed from time immemorial. 
From these countries the early Portuguese navigators introduced it into Europe; and 
the term mowa is said to have been derived from their language, though supposed by 
some to be of Chinese origin. The true Chinese name is said to be kiew. (Percy and 
Laurent.) Some years since, the remedy became very.popular in France, and attracted 
some attention in this country. It acts on the principle of revulsion; relieving deep- 
seated inflammation, and local irritation whether vascular or nervous, by inviting the 
current of excitement to the skin. In some cases it may also operate advantageously 
by the propagation of a stimulant impression to neighboring parts. 
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As a general rule, it should be applied as near as possible to the seat of the disease ; 
and, in neuralgic or paralytic cases, at the origin or over the course of the nerves pro- 
ceeding to the part affected. Some advise that the cylinder be attached to the skin by 
some adhesive liquid; but a more general practice is to retain it in the proper position 
by a pair of forceps or other instrument. Larrey recommends that the skin around it 
be covered with a piece of moistened lint, having a hole in the centre to admit the base 
of the cylinder. The moxa should be set on fire at the summit, and the combustion 
sustained if necessary by the breath, the blow-pipe, or the bellows. The size of the 
cylinder should vary according to the effect desired, from half an inch to an inch or 
more in diameter, and from a few lines to an inch in height. Any degree of effect may 
be obtained, from a slight inflammation to the death of the skin, by regulating the time 
during which the moxa is allowed to burn. When a slough is required, it should be 
suffered to burn until consumed. The first sensation experienced is not disagreeable ; 
but the operation becomes gradually more painful, and towards the close is for a short 
time very severe. 


MUCUNA PRURIENS. De Cand. Dolichos pruriens. Willd. Stizolobiam pruriens. 
Persoon. Cowhage. This is a leguminous perennial climbing plant, with an herbaceous 
branching stem, which twines round the trees in its vicinity, and rises to a considerable 
height. The leaves are pinnately trifoliate, and stand on long footstalks, placed alter- 
nately on the stem at the distance of a foot from each other. The leaflets are acuminate, 
smooth on their upper surface, and hairy beneath. The lateral leaflets are oblique at the 
base, the middle one somewhat rhomboidal. The flowers, which resemble those of the 
pea in form, are large, of a red or purplish color, usually placed in threes on short pedun- 
cles, and hang from the axils of the leaves in pendent spikes about a foot in length. 
The fruit is a coriaceous pod, shaped like the Italic letter /, about four inches long, and 
covered with brown bristly hairs, which easily separate, and when handled stick in the 
fingers, producing an intense itching sensation. The plant is a native of the West In- 
dies, and other parts of tropical America. It has been supposed to grow also in the 
East Indies; but the plant of that region is now considered a distinct species, and en- 
titled Mucuna prurita. The part usually imported is the pod, of which the hairs were 
formerly officinal under the name of Mucuna (Cowhage; Pois a gratter, ¥.; Kuhkratze, 
G.; Dolico Scottante, It.). 

The spicula are said to possess powerful vermifuge properties, and act mechanically, 
by penetrating the worms. Neither the tincture nor the decoction is in the least degree 
anthelmintic. The medicine was first employed as a vermifuge in the West Indies, and 
thence passed into British practice. There can be no reasonable doubt of its efficiency ; 
but it is an exceedingly disagreeable remedy, and has, therefore, passed out of vogue. 
_ It has been usually employed against the round worm. The usual mode of preparing 
it is to dip the pods into syrup or molasses, and scrape off the hairs with the liquid, 
which is in a proper state for administration when it has attained the consistency of 
thick honey. The dose of this preparation is a tablespoonful for an adult, a teaspoonful 
for a child three or four years old, to be given every morning for three days, and then 
followed by a brisk cathartic. M. Blatin has proposed to employ cowhage as an external 
irritant; seven grains being mixed with an ounce of lard, and seven or eight grains of 
the ointment rubbed for ten, fifteen, or twenty minutes on the skin. A stinging and 
burning sensation is produced, followed by white elevations, which soon disappear, 
leaving no unpleasant effect. 

The root of M. pruriens is said by Ainslie to be employed in the East Indies in cholera; 
and both this part and the pods have been thought to possess diuretic properties. 


MUREXIDE. (C,H,(NH,)N,O, + H,O.) A fine purple dye-stuff, made by the re- 
action of nitric acid on uric acid. As resulting from the action of nitric acid on urine, 
it was supposed by Mr. Prout to consist of purpuric acid and ammonia, and hence was 
named purpurate of ammonium, which belief has been confirmed by further investiga- 
tion. It is now made from guano. This is first treated with hydrochloric acid to remove 
foreign substances, and then with soda to dissolve the uric acid, which is separated by 
neutralizing the soda with hydrochloric acid. The uric acid is dissolved in nitric acid, 
the solution is heated, and after it cools ammonia or its carbonate is added, which de- 
velops the purple color. Murexide is obtained in crystals, which have a square form, 
and are of a rich green color by reflected, but of a purple red by transmitted light. 
They are slightly soluble in cold water, more so in boiling water, and insoluble in alcoho] 
and ether. With potassa they form a rich purple solution. (Brande and Taylor.) See 
P. J. Tr., xviii. 328. ° 


MUSCULUS VENENOSUS. Dr. F. Crumpe has called attention to a mussel found 
in a dock near the town of Tralee, Ireland, which is exceedingly poisonous, producing 
collapse, with complete paralysis of the voluntary muscles. He treated successfully a 
woman with traumatic tetanus with three of the raw mussels. Ina case of fatal poison- 
ing, the stomach and intestines were excessively distended with gas. (Dublin Quurt. 
Journ. of Med. Sct., Oct. 1872.) 
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MUSHROOMS. Fungi. This extensive family of cryptogamous plants is interesting 
to the physician, from the consideration, that, while some of them are very largely con- 
sumed as food, others are deleterious in their nature, and capable, when eaten, of pro- 
ducing poisonous effects. Their substance is made up of a cellular tissue, which is 
usually of that soft consistence denominated fungous, but is sometimes corky, ligneous, 
or even gelatinous. Many of them have an agreeable odor and taste, while others are 
unpleasant or offensive both to the nostrils and palate. Their juice generally exhibits 
an acid reaction. For statement of chemical principles, see Agaric. Mushrooms are 
very largely cultivated in Europe for the table, and are indeed a valuable food. 
According to Mr. Theodore Husemann, they contain a larger percentage of protein 
compound than does beef. They require a rich soil; but the discovery is asserted to 
have been recently made, that they will flourish better, and attain a much greater 
size, in artificial beds of sulphate of calcium, in which the spores are buried mixed with 
powdered nitrate of potassium to the depth of about one-third or one-half of an inch; 
at least this is said to be trueof a variety ‘of the Agaricus campestris, called by tha 
French ‘ ?agarie de couche.”’ (Journ. de Pharm., 1861, p. 196.) 

It is highly important for those who employ mushrooms as food, to be able to distin- 
guish those which are wholesome from the poisonous. The following general rules are 
given by M. Richard in the Dictionnaire des Drogues. Those should be rejected which 
have a narcotic or fetid odor, or an acrid, bitter, or very acid taste; which occasion a 
sense of constriction in the throat when swallowed; which are very soft, liquefying, 
changing color, and assuming a bluish tint upon being bruised; which exude a milky, 
acrid, and styptic juice; which grow in very moist places, and upon putrefying sub- 
stances ; in fine, all such as have a coriaceous, ligneous, or corky consistence. The last, 
however, are injurious in consequence rather of their indigestible than of their poisonous 
nature. Hven mushrooms which are usually edible may prove poisonous if collected too 
late, or in places which are toomoist. Itis said, moreover, that the poisonous species some- 
times become innocent when they grow under favorable circumstances. It is affirmed, 
for example, that mushrooms which prove poisonous in England are eaten with impunity 
in Russia. (P. J. T7., 1861, p. 387.) Dr. Alfred S. Taylor, the distinguished toxicologist, 
makes the following observations about the poisonous fungi. Asa rule, he states, these 
fungi may be recognized by the pileus or cap having a peculiar conical or flattened 
shape, and by being colored yellow, brown, green, red, or orange-red; by the want of 
a pink or purple color in the gills, and by a very disagreeable odor when the plant is 
bruised. They generally grow under trees, in groves or woods, and are often attached 
to decayed animal matter. (Guy’s Hospital Reports, 1865.) According to Mr. W. G. 
Smith, who is familiar with the mushroom as an article of food, nearly all the fungi 
with white spores or seeds are edible; and the seeds of the innocent kinds are for the 
most part roundish or oval, while those of the poisonous are generally angular, and in 
one instance are covered with spines. (P. J. 7'r., 1869, p. 483; from Gardener’s Chron- 
icle.) Immense quantities of mushrooms are eaten in France, Germany, Italy, and 
other parts of continental Europe; and they are said to constitute the chief food of the 
people in certain provinces. 

Some experiments of M. Gerard would tend to show that poisonous mushrooms may 
be rendered innocent, by treating them with water slightly acidulated with vinegar, 
before cooking them. About a pound avoirdupois of poisonous mushrooms, cut into 
pieces, are to be macerated for two hours ina quart of water, acidulated with two or 
three spoonfuls of strong vinegar, and afterwards to be washed with a large quantity of 
water. Next day they are to be put into cold water, boiled for half an hour, then taken 
out, washed, and dried. They are now fit for food. (See A. J. P., xxv. 274.) But sub- 
sequent experiments by MM. Demartis and Corne, of Bordeaux, have proved that this 
method is not always to be relied on; as certain mushrooms, after having been treated 
in the manner suggested, have nevertheless produced fatal effects on animals; and, as 
the same mushrooms may be poisonous at one season or in one situation, and innocent 
in another, the inference is that those experimented on by M. Gerard, though ordinarily 
poisonous, may not have been so in that particular instance. (Journ. de Pharm., 8¢ sér., 
xxi. 468. 

The Bata 00 mushrooms of the genus Agaric, section Ammonites, owe their fatal 
effects to the same narcotic alkaloid (muscarine, C;H,,NO,,OH). The physiological 
action of muscarine has been elaborately studied, especially by O. Schmiedeberg and R. 
Koppe (Das Muscarin, das giftige Alkaloid des Fliegenpilzes, Leipzig, 1869). For a brief 
summary, see Agaricus Muscarius. Along with muscarine, Schmiedeberg and War- 
nack (Archiv f. Exp. Phys., 6, p. 101) claim to have found a second alkaloid, amani- 
tine, which is isomeric with choline, and is changed into muscarine by the action of nitric 
acid. 

The symptoms produced by the poisonous mushrooms are anxiety, vertigo, nausea, 
faintness, vomiting, and, if they are not rejected from the stomach, somnolence, stupor, 
small and intermittent pulse, tension of the abdomen, cold extremities, livid skin, and 
death in thirty-six or forty-eight hours. Sometimes violent pains in the stomach and 
bowels are experienced ; and occasionally severe vomiting and purging occur, and save 
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the patient. Blackish or bloody dejections, with tenesmus, sometimes attend the action 
of the poison. In some instances the symptoms are said to be remarkably like those 
from alcoholic drinks. Thesymptoms are not generally experienced until several hours, 
usually from five to ten, after the mushrooms have been eaten, showing that their dele- 
terious effects depend upon the entrance of the poisonous principle into the circulation. 
If the physician is called in time, emetics should always be administered, accompanied 
with the free use of warm drinks, and followed by cathartics. Atropia is a physio- 
logical antidote to muscarine, and its hypodermic use is strongly indicated in most cases 
of mushroom poisoning. The symptoms produced by the poison should be combated as 
they arise. 

re species of Lycoperdon or puff-ball, L. proteus, was thought to have been proved by 
Dr. B. W. Richardson, of London, to have remarkable narcotic and anesthetic proper- 
ties. Having noticed that the smoke of this fungus was used in the country for stupe- 
fying bees, he experimented with the fumes upon various animals, which, when caused 
to inhale them, became insensible, and could be operated on without evincing any signs 
of pain. When carried far, they caused death. He had himself inhaled the fumes 
clarified by passing them through water, and experienced symptoms of intoxication and. 
drowsiness. They were procured by burning the fungus. (Lond. Med. Times and Gaz., 
1853, p. 610.) Mr. Thornton Herapath, however, maintains, as the result of his experi- 
ments, that these anesthetic effects are in reality not owing to any narcotic principle 
present in the fungus, but to the carbonic oxide gas generated during their combustion. 
(Philosoph. Mug., July, 1855.) A tincture of Lycoperdon bovista, made in the propor- 
tion of four troyounces to a pint of alcoholic menstruum, has been used by Dr. Addi- 
nell Hewson, of Philadelphia, in nervous diseases, in the dose of a teaspoonful. (A. J. P., 
1867, p. 113.) 


MUSK, ARTIFICIAL. Moschus factitius. This is prepared, according to M. Els- 
ner, by adding, in small portions at a time, one part of rectified oil of amber to three 
parts of fuming nitricacid. The resulting resin is washed with water, to separate the acid, 
and brought to the consistence of a firm extract in a water-bath. Thus prepared it is a 
dark brownish red substance, having a burning, bitter, aromatic taste, and a musky 
odor. It is very soluble in alcohol, ether, and the volatile oils; and its alcoholic so- 
lution reddens litmus. Triturated with caustic potassa, it gives off ammonia. When 
set. on fire, it burns with a very smoky flame, and leaves a shining porous charcoal. Its 
formula is C,;H,,N,O,. Comparing its composition with that of the oil of amber, the 
action of the nitric acid evidently consists in eliminating a portion of carbon and hy- 
drogen, adding to the oxygen, and furnishing nitrogen. M. Elsner found oil of amber 
to consist of several oily principles, having different boiling points, one of which, re- 
sembling eupion, he calls amber eupion. As this substance yields artificial musk by the 
action of fuming nitric acid, he believes the property possessed by oil of amber of yielding 
the same substance to be due to its presence. (Journ. de Pharm., 8e sér., ii. 144.) Dur- 
ing the reaction of nitric acid with oil of amber, Dr. John T. Plummer, of Indiana, 
has observed that oxalic acid is generated. 

Dr. S. W. Williams gives the following formula for the preparation of artificial 
musk. Add gradually, drop by drop, three drachms and a half of concentrated nitric 
acid to a drachm of rectified oil of amber, contained in a glass tumbler or very large 
wineglass. The mixture grows hot, and emits offensive fumes, which the operator must 
avoid. When the ordinary nitric acid is employed, which is not of full strength, the 
reaction must be assisted by heat; in which case Dr. Williams recommends that the 
vessel containing the mixed ingredients be placed in a plate before the fire, they being, 
meanwhile, continually stirred with a glass rod. After the mixture has remained at 
rest for twenty-four hours, it acquires a resinous appearance, and divides into two por- 
tions, an acid liquid below, and a yellow resin above, resembling musk in smell. This 
being thoroughly washed, first with cold and then with hot water, until all traces of 
acid are removed, is the artificial musk. (See A. J. P., viii. 14.) 

Artificial musk is an antispasmodic and nervine, and possesses the general therapeutic 
properties of the natural substance, though in a weaker degree. It is praised by Dr. 
Williams in the treatment of hooping-cough, typhoid states of fever, and nervous 
diseases generally. When combined with water of ammonia, compound spirit of lay- 
ender, or laudanum, he found no remedy so efficient in the sinking faintness occurring 
in the last stage of pulmonary consumption. The average dose for an adult is ten 
grains; for a child two years old, from half a grain to a grain, repeated, in each case, 
every two or three hours. It may be prepared as the musk mixture, or with almonds 
in the form of emulsion. According to Berzelius, tincture of artificial musk is formed 
by dissolving adrachm of the musk in an ounce of alcohol, equivalent to ten fluidrachms, 
of the sp. gr. 0°835. Of this the dose for an adult is a teaspoonful. This tincture has 
been employed by Prof. Hauner, chief physician of the Children’s Hospital at Munich, 
in uncomplicated spasm of the glottis, with invariable success in more than thirty cases. 
Though artificial musk is not equal in power to the natural substance, when genuine, 
yet it is in all probability superior to the adulterated article, so frequently sold under 
the name of musk. 
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MYRICA CERIFERA. Waz-myrtle. Bay-berry. This is an indigenous shrub, 
growing in great abundance in the sandy soil along the sea-shore, and even on the 
shores of our northern lakes. It belongs to the natural order Myricacee. The genus 
is characterized by its sterile flowers in cylindrical, and its fertile in ovoidal closely im- 
bricated catkins, without calyx or corolla, solitary under a scale-like bract with a pair 
of bractlets; the stamens 2 to 8, with filaments somewhat united below; the ovary with 
8 scales at its base, and 2 thread-like stigmas; the fruit a small spherical nut. The leaves 
of the wax-myrtle are oblong-lanceolate, narrower at their base, entire or somewhat 
toothed near the apex, shining, with resinous dots on both sides, and very fragrant 
when rubbed. The fruit is covered with a coating of white wax, and sometimes con- 
tinues on the plant for two years or more. The shrub is from three or four to ten feet 
high, often thickly crowded, and, under such circumstances, scenting the air with its 
spicy odor. The coating of wax upon the surface is collected, and known in commerce 
as myrtle wax. (See Vegetable Wax.) A volatile oil might probably be collected by dis- 
tillation from the leaves. The bark of the stem and root is supposed to possess valu- 
able remedial properties, and has been employed to a considerable extent. In the 
dried state it is in quilled pieces of variable length, covered with a thin epidermis of a 
grayish color somewhat mottled, and marked with slight circular fissures. Within the 
epidermis the color is reddish brown. The bark is brittle, and of a peculiar, astringent, 
bitterish and pungent taste, followed by a slight sense of acrimony. Its powder has a 
peculiar aromatic odor, and irritates the nostrils and throat when inhaled. It yields its 
virtues to water and alcohol. Mr. Geo. M. Hambright found in it volatile oil, starch, 
lignin, gum, albumen, extractive, a red coloring substance, tannic and gallic acids, an 
acrid resin soluble in alcohol and ether, an astringent resin soluble in alcohol and not 
in ether, and a peculiar acrid principle having acid properties. (A. J. P., 1863, p. 193.) 
Moore (Am. Jour. Sci., (2), 88, 118) found a large quantity of palmitic and a small 
quantity of myristic acid, for the most part in the free state, but to a smaller extent 
combined with glycerin. The bark appears to be moderately tonic and astringent, and 
in large doses emetic. It has been considerably used by the ‘ eclectics,’”’ in diarrhcea, 
jaundice, scrofula, etc. Externally the powdered bark is used as a stimulant to indo- 
lent ulcers; and the decoction as a gargle and injection in chronic inflammation of the 
throat, leucorrhea, etc. The dose of the powder is twenty or thirty grains, of a decoc- 
tion made with an ounce to the pint of water, one or two fluidounces. An alcoholic 
extract, very inappropriately named myricin, is given in the medium dose of about five 
grains. 


MYROBALANS. Myrobalani. These are the fruits of various East India trees, 
particularly of different species of Terminalia. They are noticed here partly on account 
of their ancient reputation, partly because they are still occasionally to be found in com- 
merce, though seldom if ever used in medicine. Five varieties are distinguished by 
authors. 1. Myrobalani bellirice. These are obtained from Terminalia Bellirica. They 
are roundish or ovate, from the size of a hazel-nut to that of a walnut, of a grayish brown 
color, smooth, marked with five longitudinal ribs, and sometimes furnished with a short, 
thick footstalk. They consist of an exterior, firm, resinous, brown, fleshy portion, and 
an interior kernel, which is light brown, inodorous, and of a bitterish very astringent 
taste. 2. Myrobalani chebule. This variety is produced by Terminalia Chebula. The 
fruit is oblong, pointed at each extremity, from fifteen to eighteen lines in length, of a 
dark brown color, smooth and shining, with five longitudinal wrinkles but without 
footstalks. In their internal arrangement and their taste, they resemble the preceding. 
8. Myrobalani citrine vel flave. These are from a variety of the same tree which affords 
the last-mentioned myrobalans, from which they differ only in being somewhat smaller, 
_ of a light brown or yellowish color, and of a taste rather more bitter. They were for- 
merly sometimes sold in the shops of Philadelphia, under the name of white galls, to 
which, however, they bear no other resemblance than in taste. 4. Myrobalani Indice 
vel nigre. These are thought to be the unripe fruit of Terminalia Chebula, or T. Belli- 
rica. They are ovate-oblong, from four to eight lines long, and from two to three lines 
thick, of a blackish color, wrinkled longitudinally, and presenting, when broken, a 
thick brown mass, without kernel, but with a small cavity in the centre. They are 
sourish and very astringent. 5. Myrobalani emblice. This variety is wholly different 
from the preceding, and derived from a plant having no affinity to the Terminalia, 
namely, the Phyllanthus Emblica of Linneus. It is often in segments, as kept in the 
shops. When the fruit is entire, it is blackish, spherical, depressed, of the size of a 
cherry, presenting six obtuse ribs with as many deep furrows, and separating into six 
valves, and has a strongly astringent and acidulous taste. These fruits were in high re- 
pute with the Arabians, and were long employed by European practitioners, as prima- 
rily laxative and secondarily astringent, in various complaints, particularly diarrhea and 
dysentery. Their dose was from two drachms to an ounce. They are not now employed 
as medicines. We have been told that they have been used as a substitute for galls in 
the preparation of ink-powder. R. Hennig has found in them 45 per cent. of tannic 
acid, and recommends them as a good and cheap source of that principle. (A. J. P., 
xlii. 318.) 
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MYRTUS CHEKAN. Cheken, Chequen. The leaves of this Chilian plant have 
recently entered commerce under the name of Chekan leaves. They are reported by Dr, 
W. Murrell to be useful in chronic bronchitis. For an account of them and their prop- 
erties, see P. J. Tr., ix. 653. 


NAPHTHALIN. Naphthalene. (C,,H,.) This may be obtained by subjecting coal 
tar to distillation, when it passes over after the coal naphtha. It is frequently produced 
during the dry distillation of organic bodies. For a method of preparing it pure, and 
on a large scale for commercial purposes, see a paper by Vohl, in the Journ, de Pharm. 
(1868, p. 899; from Polyt. Journ.). It is a white, shining, crystalline substance, fusible 
at 80° C. (176° F.), and boiling at 217-2° C. (428° F.). According to Kopp, its sp. gr. in the 
liquid state is 0-9774, according to Alluard, at 98-8°C. (210° F.), 0°9628. (Journ. de 
Pharm., 1860, p. 318.) It is soluble in alcohol, ether, naphtha, and the oils, but insoluble 
in water. It has been proposed by Dupasquier as an expectorant, and has been found, on 
trial, to act decidedly as such. In the impending suffocation, sometimes occurring in 
the chronic pulmonary catarrh of old persons, and in humoral asthma, jt facilitated ex- 
pectoration in a remarkable degree. Being a stimulating remedy, it is not proper in 
acute bronchitis, or where pulmonary inflammation exists. The dose is from eight to 
thirty grains, given in emulsion or syrup, and repeated at intervals of aquarter of an 
hour, until an abundant expectoration takes place. (Journ. de Pharm., 8e sér., ii. 513.) 
M. Rossignon considers naphthalin to act like camphor, and to be capable of replacing it 
on many occasions as a remedy. It produces excellent effects in verminous affections. It 
has been found useful by M. Emery,in tne form of ointment, made by mixing a scruple 
of naphthalin with five drachms of lard, in dry tetter, psoriasis, and lepra vulgaris. 
inh de Thérap., 1843, pp. 64 and 66.) In the Cambridge Museum of Natural 

istory its superiority as a means of preventing the ravages of insects is said to have 
been completely established. 


NAPLES YELLOW. A yellow pigment prepared by calcining a mixture of lead, 
sulphide of antimony, dried alum, and chloride of ammonium, or a mixture of carbonate 
of lead, diaphoretic antimony, dried alum, and chloride of ammonium. (Gray.) 


NARCISSUS PSEUDO-NARCISSUS. Daffodil. Both the bulb and the bright 
yellow flowers of this common garden plant have been used in medicine. The flowers 
have a feeble peculiar odor, and both have a bitter mucilaginous taste. They are emetic, 
though uncertain in their operation. It is probable that the flowers of the wild Euro- 
pean plant are more powerful than those of the cultivated. A. W. Gerrard examined 
the bulbs of daffodil, and obtained a crystalline neutral principle and an amorphous al- 
kaloid, which he calls pseudonarcissine. The dose of the powder, to produce an emetic 
effect, varies, according to the statements of different physicians, from a scruple to two 
drachms; while the extract is said to vomit in the dose of two or three grains. The 
bulb is most powerful in the recent state. Dr. Geo. B. Wood, when a student of medi- 
cine, wishing to ascertain whether this root might not, like ipecacuanha, possess diapho- 
retic properties, took a dose of it suspended in some warm water at bedtime, and on 
awaking in the morning found himself bathed in a copious sweat, and freed, at the same 
time, from the symptoms of a severe attack of catarrh under which he was at the time 
laboring. The alkaloids discovered by Mr. Gerrard have been physiologically studied 
by Prof. Ruiger, who found that the one obtained from the bulb of the flowering plant 
dries the mouth, checks perspiration, dilates the pupil, especially when applied locally, 
quickens the pulse, and acts on the heart of the frog antagonistically to muscarine and 
pilocarpine. The alkaloid obtained from the bulb after flowering causes salivation and 
perspiration, internally taken contracts the pupil, and topically applied dilates it 
slightly. (Journ. of Physiol., 1.436.) In France, narcissus flowers have been used as 
an antispasmodic in various convulsive functional disorders. 


NARD. Spikenard. Several aromatic roots were known to the ancients under the 
name of nardus, distinguished, according to their origin or place of growth, by the 
names of nardus Indica, nardus Celtica, nardus montana, ete. They are supposed to 
have been derived from different species of Valeriana. Thus, the nardus Indica is re- 
ferred to V. Jatamensi of Bengal, the nardus Celtica to V. Celtica, inhabiting the Alps, 
Apennines, etc., and the nardus montana to V. tuberosa, which grows in the mountains 
of the south of Europe. The Indian nard, or spikenard, sometimes also called Syrian 
nard, is still occasionally to be found in the shops. It is a small delicate root, from 
one to three inches long, beset with a tuft of soft, light brown, slender fibres, of an 
agreeable odor, and a bitter, aromatic taste. It was formerly very highly esteemed as 
a medicine, but is now almost out of use. Its properties are analogous to those of the 
oificinal valerian. 


NASTURTIUM OFFICINALE. R. Brown. Sisymbrium Nasturtium. Linn. Water- 
cress. In sensible and medical properties water-cress bears some resemblance to scurvy 
grass, though milder, and on this account is preferred for the table. It is thought to 
be useful in scorbutic affections and visceral obstructions. The expressed juice is 
sometimes given in the dose of one or two ounces; but the herb is more frequently used 
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in the form ofa salad. It contains a volatile oil, which, according to A. W. Hoffman, 
is a mixed substance, chiefly composed of the nitrite of phenyl, propionic acid. (A. J. 
P., 1874, p. 831.) Other species of Nasturtium, as N. Palustre or marsh water-cress, 
and N. amphibium or water-radish, grow in similar situations with the N. officinale, and 
possess similar virtues. 


NEAT’S-FOOT OIL. Oleuwm Bubulum. This oil was formerly officinal. It is ob- 
tained by boiling in water for a long time the feet of the ox, previously deprived of their 
hoofs. The fat and oil which rise to the surface are removed, and introduced into a 
fresh portion of water heated nearly to the boiling point. The impurities having sub- 
sided, the oil is drawn off, and, if required to be very pure, is again introduced into water, 
which is kept for twenty-four hours sufficiently warm to enable the fat which is mixed 
with the oil to separate from it. The liquid being then allowed to cool, the fat concretes, 
and the oil is removed and strained, or filtered through layers of small fragments of 
charcoal free from powder. The oil is yellowish, and, when properly prepared, inodorous, 
and of a bland taste. It thickens or congeals with great difficulty, and is, therefore, 
very useful for greasing machinery in order to prevent friction. It has been used as a 
substitute for cod-liver oil in scrofulous diseases, and, according to Dr. C. R. Hall, of Eng- 
land, with happy effects, especially in cases in which the latter does not agree with the 
stomach. It is apt to be laxative, and in certain cases proves useful in this way. It is 
given in the same dose as cod-liver oil. (See Am. Journ. of Med. Sci., N.S., xxiv. 498.) 


NERIUM OLEANDER. A notice of the oleander, so well known as an ornamental 
shrub of our conservatories, is introduced here mainly on account of its presumed pois- 
onous properties. The peasantry in the south of France, where the plant grows wild, 
employ the powdered bark as a poison for rats, and death is said to have occurred from 
eating food roasted by the oleander wood. (Mérat and De Lens.) The leaves, boiled in 
lard or oil, yield an ointment which is said to be very efficacious, rubbed on the skin, 
against insects that infest the person. A case has been recorded in which a man in Hin- 
dostan swallowed somewhat more than an ounce of the juice of Neriwm odorum, with 
the effect of producing the most violent narcotic symptoms, as stupor, stertorous breath- 
ing, and convulsions, followed by great prostration, with involuntary evacuations, from 
which, however, after two days of danger, he recovered under the use of emetics, fol- 
lowed by supporting treatment. (B. and F. Med.-Chir. Rev., Am. ed., 1860, p. 887.) 
M. Latour has made a careful chemical examination of oleander, from which he ob- 
tained the following results. 1. The poisonous principle exists in the leaves, bark, and 
flowers, but most largely in the bark. 2. This principle is of a resinous nature, and not 
volatile, and is found more largely in the wild than in the cultivated plant. 8. The solu- 
bility of this resin in water is much facilitated by alkaline salts, and hence it exists in 
the watery extract. 4. The distilled water of the bark and leaves possesses some activity, 
which it owes to asmall portion of the resin carried over with the steam. (See A. J. P., 
1858, p. 172.) Prof. E. Pelikan, of St. Petersburg, has made experiments with this 
plant on frogs, from which he concludes that the poisonous properties reside in the yel- 
low resin of M. Latour; and that the poison acts especially on the heart, the pulsations 
of which it at first accelerates, then retards, and finally causes to cease altogether. He 
thinks that the hydro-alcoholic extract closely resembles digitalis, and might be sub- 
stituted for it in therapeutics. (Journ. de Pharm., 4e sér., iil. 206.) Two alkaloids 
have been discovered in oleander by Leukowsky (Journ. de Pharm., (3) 46, p. 897); one 
named pseudocurarine; the other named oleandrine. Both neutralize acids ; the former 
dissolves in water and alcohol, but not in ether, and is neither volatile nor poisonous ; 
the latter is yellow, amorphous, very bitter, very slightly soluble in water, but more 
freely in alcohol and ether, and poisonous in its action on the system, From Neriwm 
odorum Mr. H. G. Greenish has isolated two substances, neriodorein and neriodorin, 
which are probably not pure proximate principles. (A. J. P., 1881, p. 350.) 


NIGELLA SATIVA. Nutmeg-flower. Small Fennel-flower. A small annual plant, 
growing wild in Syria and the south of Europe, and cultivated in various parts of the 
world. The seeds, which are sometimes kept in the shops under the name of semen 
nigelle, are ovate, somewhat compressed, about a line long and half as broad, usually 
three-cornered, with two sides flat and one convex, black or brown externally, white 
and oleaginous within, of a strong, agreeable, aromatic odor, like that of nutmegs, and 
a spicy, pungent taste. Their chief constituents are a volatile and fixed oil, and a pe- 
culiar bitter principle denominated nigellin, which exists in the seeds in very minute 
proportion. (Journ. de Pharm., 8e sér., ii, 128.) In India they are considered as 
stimulant, diaphoretic, and emmenagogue, and are believed to increase the secretion of 
milk. They are also used as a condiment, and as a corrigent or adjuvant of purgative 
and tonic medicines. 

NITRATE OF SODIUM. Cubic Nitre. (NaNO,.) This salt may be formed by 
treating carbonate of sodium with nitric acid. It is found naturally in the desert of 
Atacama and elsewhere in Peru, where it forms beds of vast extent. Attempts were 
made between 1820 and 1830 to export it to England and the United States; but the 
cargves were unsalable. Soon afterwards, however, its value became known; so thas 
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at present millions of pounds are yearly exported from Peru, being consumed in the 
production of sulphuric and nitric acids, and in the manufacture of fertilizers. The 
salt has also been found largely in Brazil, in the province of Bahia, near the river San 
Francisco. (A. J. P., 1861, p. 502.) During the first eleven months of 1881, 112,381,019 
lbs. of nitrate of sodium, valued at $2,599,985, were imported into the United States. 

The crude salt, as it comes from Peru, is in saline lumps, rather soft and friable, and 
damp on the surface. Its varieties are graded according to its color and state of aggre- 
gation, and are commercially known as white compact, yellow, gray compact, gray crys- 
talline, and white crystalline. It varies very much in purity, containing from 85 to only 
20 per cent. of the pure salt. Some of the varieties contain iodine. The impurities con- 
sist of common salt, sulphate and carbonate of sodium, and chloride of calcium. Occa- 
sionally borate of calcium, associated with borate of sodium, is found under the beds 
of the nitrate. . 

Nitrate of sodium, when pure, is a white salt, crystallizing in rhomboidal prisms, and 
having a sharp, cooling, and bitter taste. It attracts moisture slightly from the air, and 
dissolves in about twice its weight of water, at 15:6° C. (60° F.). It has been praised as 
a remedy in dysentery by two German physicians, Drs. Velsen and Meyer, given in the 
quantity of from half an ounce to an ounce in the course of the day, dissolved in gum- 
water, or other mucilaginous liquid. It has been used with success in the same disease 
by Dr. Rademacher, of Vienna, who recommends it in a number of other diseases 
having nothing in common. (Ann. de Thérap., 1854.) Dr. J. B. Brown also bears very 
emphatic testimony to the value of nitrate of sodium as a speedy and safe remedy in 
dysentery and dysenteric diarrhea. (Charleston Med. Journ., 1854, p. 898; from North- 
Western Med. and Surg. Journ.) 

As nitrate of sodium has been imposed upon our merchants for nitre, it may be useful 
to mention that the former salt may be distinguished by its giving rise to an orange- 
yellow flame, when thrown on burning coals, and by the rhomboidal shape of its crys- 
tals; those of nitre being long, six-sided prisms. 


NITRITE OF ETHYL. Mtrous Ether. (C,H,,NO,.) This compound is here intro- 
duced, in order that the reader may be made acquainted with the results obtained by 
Dr. B. W. Richardson in reference to its physiological action when inhaled. The mode 
of preparing it, its sensible and chemical properties, and its composition, have been 
already incidentally considered, under Spiritus AAtheris Nitrosi, of which it is the char- 
acteristic ingredient.. The liquid in its pure state is so very volatile as to require an ad- 
mixture of a proportion of ether (say from 10 to 50 per cent.), in order that it may be 
luly manipulated. Its action, according to Dr. Richardson, is closely analogous to that 
of nitrite of amyl. Inhaled in the quantity of a grain, it induces a sense of fulness in 
the head, rapid action of the heart, and some suffusion of the surface. Animals, made 
to inhale air containing fifteen minims of the fluid diffused through a cubic foot, die 
almost instantly from suspended action of the heart; retaining, however, sensibility and 
consciousness to the last. The nitrite is, therefore, in no degree anesthetic. After 
death, the lungs appear bloodless, almost as if washed free from blood with water; an 
effect ascribed by Dr. Richardson to the rapid contraction of the pulmonary capillaries. 
The muscles are also blanched. The color of the blood is changed, the arterial having 
become very dark, and the venous of a deep chocolate tint; but coagulation takes place 
as usual. A curious effect on cold-blooded animals is that, after apparent death, the 
animal will sometimes recover spontaneously, even after an interval of nine days. If 
a young hot-blooded animal, a kitten, for example, be suddenly subjected to its influence, 
it will fall senseless, and apparently dead, without respiration, or any discoverable action 
of the heart; but, after a period of six or eight minutes, respiration and circulation are 
spontaneously renewed, and this condition may last so long as half an hour, when the 
animal again relapses into inertia, and positively dies. In the human subject, after in- 
halation, there are extreme suffusion of the face, a sense of fulness of the head, a ten- 
dency to fall forward, rapid and painful respiration, and excessive rapidity in the action 
of the heart. The effects soon cease when the agent is withdrawn; but it may be readily 
conceived that a little excess of this action would prove fatal. (B. and F. Medico-Chir. 
ftev., 1867, p. 259.) 


NITROGEN MONOXIDE, so called Nitrous Oxide. Laughing Gas. (N,O.) These 
names have been given to a gaseous substance, discovered by Priestley in 1776, but 
first brought into general notice in 1800 by Sir Humphrey Davy, who discovered and 
made known the remarkable exhilarating properties which earned for it the name of 
laughing gas. 

Preparation. In its preparation, pure fused nitrate of ammonium is submitted in a 
glass retort to a heat sufficient to decompose it, not exceeding 204:4° C. (400° F.); and 
the resulting gas and vapor are collected in a glass receiver over warm water, or a 
saturated aqueous solution of common salt. Warm water is preferred because cold water 
absorbs much of the gas, and would consequently occasion loss; and even warm water, 
though it takes up much less, is not entirely unobjectionable on this score; and the saline 
solution is therefore probably, on the whole, best adapted to the purpose. When nitrate 
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of ammonium is heated to the point of decomposition, it is wholly resolved into watery 
vapor and nitrogen monoxide, according to the reaction: NH,,NO,=(H,O), + N,O. 
But it is necessary not to let the heat employed be too high, as otherwise, besides nitrous 
oxide, there will come over portions of nitric oxide, uncombined ammonia, and probably 
even nitric acid, which contaminate the product, and render it unfit for use. This may be 
avoided by arresting the process as soon as any white fumes appear in the retort. Pe- 
culiar care also must be taken that the nitrate of ammonium should be pure, and espe- 
cially free from chloride of ammonium, which might cause an admixture of chlorine in 
the product. To insure against impurities of this kind, it is best in any case in the least 
doubtful, and perhaps it might be best in all cases, to cause the nitrous oxide, before it 
is used by inhalation, to pass successively through two solutions; one of ferrous sul- 
phate, to remove any nitric oxide that might be present; the second, of caustic potassa 
or soda, to neutralize acid impurities and chlorine. 

Properties. Nitrogen monoxide gas is colorless, nearly or quite inodorous, slightly 
sweetish to the taste, and of the sp. gr. 1527. Cold water will absorb about three- 
fourths of its bulk of the gas, and, under pressure, much more; and, thus impregnated, 
has a slight, not unpleasant smell, and sweetish taste. By the joint influence of cold 
and pressure the gas may be condensed into a liquid, which is colorless, very mobile, 
and capable, under the ordinary atmospheric pressure, of remaining liquid at —12-7° C. 
(9° F.). The liquefaction was effected by M. Bianchi at 0° C. (82° F.), under a pressure 
of thirty atmospheres. (A. J. P., 1865, p. 275.). Inflammable bodies will generally burn 
with increased vigor in nitrous oxide, which is capable also of supporting life for a time 
when respired, by giving oxygen to the blood. It consists of two atoms of nitrogen and 
one of oxygen, and its formula is NO. 

For use it may be kept in two states, according as it is to be used by inhalation or by 
the stomach; the gaseous, namely, and the liquid. In the former state, it is best kept 
in gasometers, from which it may be readily transferred to bags when wanted for in- 
halation; though, even for this purpose, it may not be amiss to follow the plan, sug- 
gested by Dr. Ziegler, of compressing it in water, which may be made to absorb five 
times its bulk, and when the gas is needed, wil] readily give it up if heated. More will 
be said in a subsequent page of the liquid form in which it is kept for internal use. 

Medical Uses. The anesthetic property of nitrogen monoxide, as well as its exhila- 
rating influence, was discovered by Sir Humphrey Davy, who even suggested that it 
might be used to prevent pain in surgical operations; but the first practical application 
of it to this purpose is due to the late Dr. Horace Wells, of Connecticut. Having oc. 
casion for the extraction of a tooth, Dr. Wells successfully tried, in his own person, the 
efficacy of the nitrogen monoxide in preventing the pain of the operation; and soon 
afterwards, as the result of his experiment, two surgical operations were performed 
under the same influence, and with the same success. The measure, however, so prom- 
ising at the outset, was entirely neglected. No further attention was given to the sub- 
ject for sixteen or more years, when Mr. G. L. Colton introduced the use of the gas as 
a practical anesthetic in dentistry. It is distinguished among remedies of its class 
for the rapidity and brevity of its action. 

For short minor surgical operations the gas is an excellent anesthetic, but in severe 
operations it is not to be relied on, any interruption of the inhalation being followed by 
immediate return to consciousness. The apparatus required for its production, storage, 
exhibition, and administration is also so cumbrous that practically nitrous oxide is only 
employed by the dentist. It is certainly a very safe agent when used with due care, 
although it has caused death. The common mode of exhibition is by means of an air- 
tight bladder or bag, with a tube and mouth-piece attached. The patient, with his nos- 
trils closed, inhales the air from the bag, into which the expired air returns; so that, 
when the administration is somewhat protracted, the air in the bag becomes contami- 
nated, and at length insufficient to support life. In such cases, the bag should be re- 
moved; or an instrument may be resorted to, in which, by a proper arrangement of 
valves, the inspired air may come from the bag, and that expired be allowed to escape 
by a different outlet. The capacity of the bag is often not more than one or two gal- 
lons; but, to obviate, in some measure, the inconvenience alluded to, it may be made 
to contain several gallons, three or four, for example, or, according to Dr. Spear, six or 
eight gallons. The period at which the anaesthetic effect is produced varies greatly. It 
may occur at the end of two or three minutes, or may be postponed a good deal longer; 
much depending, in this respect, on the ability of the patient to take a full breath. The 
effect is said to have been produced after three deep and prolonged respirations; but 
sometimes twenty are required where any impediment may exist to a free expansion of 
the lungs. It is possible that the anesthesia is not directly produced by the gas, but is 
the result of the shutting off of the oxygen from the system. (See H. C. Wood’s 
Therapeutics. ) 

Nitrous Oxide Water. Water, impregnated by pressure with about five times its vol- 
ume of nitrogen monoxide, forms the nitrous oxide water, known in England under the 
name of Searle’s patent orygenous aérated water, which has been used to some extent as 
an internalremedy. Sir H. Davy tried the aqueous solution, made without pressure, 
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and thought it acted as a diuretic, and promoted digestion ; and Sérullas used it in Asiatic 
cholera with apparent advantage. The patent water is asserted to be suited to the treat- 
ment of torpor, debility, depression of spirits, asthma, and dyspepsia; but to be con- 
traindicated in inflammatory and plethoric states of the system. Dr. George J. Ziegler 
asserts that water charged with five times its volume of the gas possesses tonic, resolvent, 
exhilarant, and diuretic properties. He has observed, however, that its free and pro- 
longed use is apt to produce emaciation.* 


NITROGLYCERIN. Glonoin. Trinitrate of Glyceryl. C,H;(NO;)3. When glycerin 
is gradually added in small portions at a time to a mixture of equal parts of strong nitric 
and sulphuric acids, and at a temperature kept below freezing, it is converted into a 
bright yellow liquid, which has remarkable explosive properties, and has received the 
name at the head of this article. Nitroglycerin was discovered in the year 1847 by 
Professor Sobrero, of Turin. It was afterwards made a subject of study by Dr. de Vrij, 
of the Netherlands, Dr. Gladstone, and Dr. Kopp; but did not attract general attention 
until after 1864, when its capacities as an explosive agent became known. It is a yellow 
liquid (said to be colorless or slightly yellowish when pure) ; of asp. gr. from 1-525 to 1-6; 
inodorous ; of asweet, pungent, aromatic taste ; very slightly soluble in water, but readily 
soluble in ether, alcohol, and methylated spirit; not freezing above —15-5° C. (4° F.) 
when quite pure, according to J. R. Wagner, but, as it occurs in commerce, solidify- 
ing by continued exposure to a temperature of 8° C. (46°4° F.), and assuming the form 
of long needles, which it is dangerous to handle, as they explode violently when gently 
broken. In the liquid state, it does not inflame or explode by the mere contact of flame ; 
but by concussion, or by touching it with a red-hot iron, it explodes with great vehe- 
mence. Detonating mixtures, or exploding gunpowder, in its near vicinity, produce the 
same effect. By keeping it undergoes partial decomposition ; and, in confined vessels, the 
pressure of the accumulated gases which result is sometimes so great as to cause its 
explosion upon the slightest concussion. Its explosive force greatly exceeds that of 
gunpowder. According to Nobel, one measure of the fluid yields on explosion 10,884 
measures of gas, while one measure of gunpowder yields only 800 measures. It has, 
therefore, been much employed in exploding rocks, in mining, quarrying, road-making, 
etc.; and its economical advantages have kept it in extensive use, notwithstanding the 
danger. Important inferences from these facts are, that it should not be kept in large 
quantities, nor conveyed to any considerable distance ; and the most fearful consequences 
have followed a neglect of these precautions. Practical operators recommend that it 
should be made extemporaneously where wanted as an explosive agent. 

Nitroglycerin is formed by the introduction of the nitro-group (NO,) in place of the 
three replaceable hydrogen atoms of the glycerin formula, according to the reaction: 
C,H,(OH), + 3(NO,,0H) = C,H,,(NO,),;-+ 38( HOH). M. E. Kopp gives the following 
as his method of preparing nitroglycerin on the spot where it is needed. First, fuming 
nitric acid, of the sp. gr. 1:51 to 1:53, is mixed with twice its weight of the strongest sul- 
phuric acid. At the same time commercial glycerin, free from lead and lime, is evap- 
orated in a pot to 380° or 31° Baumé, so that, on cooling, it shall have a syrupy consist- 
ence. Into 3300 grammes of the acid mixture, contained in a glass or porcelain capsule, 
placed in a trough of cold water, 500 grammes of the prepared glycerin are slowly poured 
with constant stirring ; great care being taken to prevent any sensible heating of the mix- 
ture. The whole is then to be left for five or ten minutes, after which the mixture is to 
be poured into five or six times its volume of cold water to which a rotary motion has 
been given. The nitroglycerin precipitates rapidly in the form of a heavy liquid, which 
is separated by decantation, then washed with a little water which is decanted, and lastly 
is put into bottles. In this state it still contains a little acid and water; but these do not 
interfere with its use as anexplosiveagent. Latterly, it has also been prepared by taking 
a mixture of 3} parts of sulphuric acid of 1:83 sp. gr. and 1 part of nitre, and cooling 
this, when potassium sulphate will crystallize out. The acid drained off from this is 
peculiarly adapted for the formation of nitroglycerin, which then takes place rapidly and 
without so much dangerous development of heat. 

Effects on the System. The action of nitroglycerin upon the system is almost identi- 
cal with that of nitrite of amyl, excepting that it does not depress the blood-pressure so 
powerfully, and its influence is felt for a much longer time. The dose required to affect 
the system is very small. Mr. J. M. Merrick experienced decided effects from one-fortieth 
of a drop; and, in a case recorded by Mr. Field, a temporary loss of consciousness and 
other alarming symptoms were produced by about the forty-fifth of a drop. Mr. B. 
Sepuchardt, of Hanover, is said (A. J. P., 1867, p. 164), five minutes after taking a single 
drop, to have felt a great deal of giddiness, attended with weakened vision, headache 
with throbbing in the temples, a sense of weariness, sleepiness, a strong aromatic taste 
in the mouth, burning in the throat, and severe pain in the cardiac region. An hour 
afterwards, these symptoms having subsided, he was attempting to take another dose 
from a bottle of the nitroglycerin by means of a glass tube, when accidentally a large 


* In a letter addressed to Dr. Geo. B. Wood by Mr. R. C. Clark, it is stated that the writer had been effect- 
ually cured of severe neuralgia by taking a fluidounce of the nitrous oxide water every six hours, 4 
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quantity entered the fauces; and, though he discharged most of it from the mouth, he 
swallowed as much as ten drops. (A very doubtful case.—H.C. W.) The previous 
symptoms returned so severely that he was compelled to lie down; and a half-uncon- 
scious condition came on, which lasted several hours, and left behind it a violent throb- 
bing headache, sensitiveness to light, giddiness, and universal trembling. At first there 
was increased heat and frequency of pulse, afterwards a feeling of coldness, with a burn- 
ing sensation in the region of the heart, and nausea, but no vomiting. There were no 
symptoms of a convulsive character. Inhalation of the vapor produces similar effects. 
Mr. Merrick experienced intense headache from this cause, with intolerance of light, and 
feelings of general distress, faintness, and exhaustion. (A. J. P., 1863, p. 564.) The 
same symptoms have been experienced by workmen engaged in its preparation and use, 
A case has been legally decided in which death was criminally produced by the poison. 
The gastro-intestinal mucous membrane was found to be eroded. (Journ. de Pharm., 
xxvi. 856.) It has recently been used to a considerable extent in London in the treat- 
ment of angina pectoris. It is kept in the drug-stores in the form of one per cent. alco- 
holic solution, which is said not to be explosive, and may be given in doses of one to 
two drops. . 


NITROPRUSSIDE OF SODIUM. (Na,Fe(CN),NO.) This is the most interesting 
of a series of salts, discovered by Dr. Playfair, called nitroprussides, which are produced, 
for the most part, by saturating nitroprussic acid, formed by the action of nitric acid on 
ferrocyanide of potassium, with different bases. The sodium salt is best obtained by the 
process of A. Overbeck, as follows. Dissolve four parts of powdered ferrocyanide of 
potassium, contained in a flask, in five anda half parts of commercial nitric acid, diluted 
with an equal weight of water. After the action is completed, which generally occupies 
about ten minutes, and is accompanied by a copious evolution of gases, heat the result- 
ing coffee-brown liquid in a water-bath, until a drop of it gives a dingy green instead 
of a blue precipitate with a solution of sulphate of iron. Then allow the liquid to 
cool ; whereupon the larger part of the nitrate of potassium generated will be deposited 
in crystals. Pour off the green mother-liquor from these, and separate the remaining 
nitrate of potassium by repeated concentrations. Next neutralize the liquid, while 
heated in a water-bath, with carbonate of sodium, taking care to add the carbonate so 
long only as a pure blue precipitate is produced. Lastly, filter the solution, and set 
it aside for the formation of crystals, which must be washed with water, and dried 
between blotting-paper. (Chem. Gaz., 1858, p. 271.) This salt is in the form of large, 
ruby-colored, prismatic crystals, very much resembling those of ferridcyanide of potas- 
sium (red prussiate of potassa). It is soluble in two and a half parts of cold water, and 
in a less quantity of hot water. Its solution, exposed to sunshine, is decomposed, with 
evolution of nitric oxide gas, and deposition of Prussian blue, at the same time acquiring 
a green color. Nitroprusside of sodium, as well as the other soluble nitroprussides, is a 
most delicate test for the alkaline sulphides, with which it strikes a beautiful violet 
color. Its formula, as given above, is Na,FeCy,;NO, while the free nitroprussic acid is 
H,FeCy,NO. 


NOCTILUCINE. For an account of this substance, to which is ascribed the phos- 
phorescence of various animals, see Journ. de Pharm., 4e sér., xvii. 117. 


NYMPHAA ODORATA. Sweet-scented Water-lily. The root of this well-known 
American plant is very astringent and bitter, and, according to Dr. Bigelow, contains 
much tannin and gallic acid. It is sometimes employed, in the form of poultice, as a 
discutient application. The root of the Nymphea alba, or European white water-lily, 
was esteemed antaphrodisiac by the ancients, but has long lost this reputation. 


OCHRES. These are native mixtures of argillaceous or calcareous earth and oxides 
of iron and manganese, employed in painting. They are prepared for use by agitating 
them with water, decanting the turbid liquor after the coarser particles have subsided, 
then allowing it to rest in order that the finer parts may be deposited, and, lastly, dry- 
ing the sediment which forms. The color of the ochres varies with the state of oxida- 
tion of the iron, and with the proportion which the iron bears to the other ingredients, 
und is sometimes artificially modified by the agency of heat. Several varieties are known 
in commerce under different names, according to their color or place of origin. Such 
are the brown ochre, the yellow ochre, the red ochre, the Roman ochre, of a brownish 

ellow changing by heat to a purple red, the Oxford ochre, of a brownish yellow color 
ess deep than the Roman, and the French ochre, which is yellow. The Indian red from 
the Persian Gulf, and the Spanish brown, may also be ranked in this class of pigments. 
Sometimes ochres come in a powdery state, and sometimes in hard masses known as stone 
ochres. 

OCYMUM BASILICUM. Basil. An annual plant, a native of India and Persia, 
and cultivated in Europe and in this country in gardens. The whole plant has a strong, 
peculiar, agreeable, aromatic odor, which is improved by drying. The taste is aro- 
matic, and somewhat cooling and saline. It yields by distillation a yellowish green 
volatile oil, lighter than water, which on being kept solidifies into a crystalline camphor,, 
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isomeric with turpentine-camphor. (Gmelin’s Handbook, xiv. 359.) Basil has the or- 
dinary properties of the aromatic plants, and is in some places considerably used as a 
condiment. The seeds are said by Ainslie to be used in India, in the form of infusion, 
as a remedy in gonorrhea and nephritic affections. 


CENANTHE CROCATA. Hemlock. Water-dropwort. A perennial, umbelliferous, 
aquatic European plant, exceedingly poisonous both to man and inferior animals. (Lon- 
don Lancet, 1873, p. 918.) The root, which has a sweetish not unpleasant taste, is 
sometimes eaten by mistake for other roots, with the most dangerous effects; and nu-- 
merous instances of fatal results are on record. The symptoms produced are those of 
irritation of the stomach, besides failure of circulation, and great cerebral disturbance, 
indicated by giddiness, convulsions, and coma. (See P. J. Tv., 1874, p. 202.) Externally 
applied, the root produces redness and irritation of the skin, with an eruptive affection. | 
It is said to be sometimes used empirically as a local remedy in piles; and a case is re- 
corded in which an obstinate leprosy was cured by the continued use of the juice of the 
plant. Other species of Gfnanthe are poisonous, and the whole genus should be sus- 
pected. We have two or three indigenous species. In cases of poisoning, the stomach 
should be at once evacuated, and symptoms met as they arise. A peculiar resinoid 
principle, denominated enanthin, has been found by Mr. Gerding in Ginanthe fistulosa, 
of which half a grain, given to an adult, produced long-continued irritation of the 
fauces, with hoarseness, and a grain occasional vomiting. (See A. J. P., xxi. 68.) 


CNANTHE PHELLANDRIUM. Sprengel. Phellandrium aquaticum. Linn. 
Fine-leaved Water-hemlock. A biennial or perennial, umbelliferous, European water- 
plant, the fresh leaves of which are said to be injurious to cattle, producing a kind of 
paralysis when eaten. By drying, they lose their deleterious properties. The seeds 
have been used in Europe to a considerable extent in the treatment of disease. They 
are from a line to a line and a half in length, ovate-oblong, narrow above, somewhat 
compressed, marked with ten delicate ribs, and crowned with the remains of the calyx, 
and with the erect or reverted styles. Their color is yellowish brown; their odor pe- 
culiar, strong, and disagreeable; their taste acrid and aromatic. Among their constitu- 
ents is a volatile oil, upon which their aromatic flavor depends. By Mr. C. Fronefield 
it has been rendered probable that they contain a volatile alkaloid, analogous to conine, 
if it be not conine itself; for if the powdered seeds are rubbed with solution of potassa, 
the peculiar mouse-like odor of that alkaloid is exhaled. The powder was submitted to 
distillation with caustic potassa, the alkaline liquid obtained was neutralized with sul- 
phuric acid and evaporated to a syrupy consistence, alcohol was added to precipitate the 
sulphate of ammonia, the liquid was then filtered, treated with caustic potassa, and 
again distilled. On the surface of the distillate a yellow-oily fluid floated, which was 
-only slightly soluble in water but readily so in ether and alcohol, evinced an alkaline 
reaction with turmeric paper, and neutralized the acids. (A. J. P., May, 1860, p. 211.) 
In overdoses the seeds produce vertigo, intoxication, and other narcotic effects. They 
appear to have been used most successfully in chronic pectoral affections, such as bron- 
chitis, pulmonary consumption, and asthma. They have been given also in dyspepsia, 
intermittent fever, obstinate ulcers, etc. The dose of the seeds, to commence with, is 
five or six grains, so repeated as to amount to a drachm in twenty-four hours. They 
should be given in powder. A tincture and alcoholic extract have been prepared, of 
which the former, containing the virtues of half a drachm of the seeds in a fluidounce, 
is given in a dose varying from half a fluidrachm to a fluidrachm, and the latter in that 
of three to five grains. (P. J. Tr., xii. 591.) 


(ENOTHERA BIENNIS. Tree Primrose. The late Dr. R. E. Griffith found a 
strong decoction of the small branches, with the leaves and cortical part of the stem 
and larger branches of this indigenous biennial, to be very beneficial in eruptive com- 
plaints, especially tetter. He applied the decoction several times a day to the affected 
part. He believed the virtues of the plant to reside in the cortical part, which has a 
mucilaginous taste, and leaves a slight sensation of acrimony in the fauces. 


(THUSA CYNAPIUM. Poisonous properties are alternately attributed and de- 
nied to this British plant. (See P. J. Tr., 1874, p. 202; Nov. 1880, p. 488.) 


OIL OF ANDA. A fixed oil procured by expression from the seeds of Anda Brasil- 
iensis (Radde), Anda Gomesei (Ad. Jussieu), Johannesia princeps (Vell), a tree of Brazil, 
belonging to the family of Euphorbiaceze. The bark yields on being wounded a milky 
juice, which is said to be poisonous, and to be used for stupefying fish. The fruit, which 
is about as large as an apple, ash-colored, with two larger and two smaller angles, en- 
closes a two-celled nut, containing two seeds, about the size of a chestnut. Like the 
seeds of other Euphorbiaceous plants, these are actively purgative; one seed, according 
to Martius, being the dose fora man. By expression these seeds yield a pale yellow, 
transparent oil, with little smell or taste, which is said to be used in Brazil for burning 
and painting. Mello Olliveira has found in it an alkaloid, Johannesine, but Dr. Couty 
affirms this to be inert. (N. R., 1881, p. 260.) Dr. Norris, who tried the oil at the Penn- 
svlvania Hospital, found it to operate on the bowels moderately in the dose of fifty drops, 
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and copiously, when more largely given. (Cyclopedia of Pract. Med. and Surg., i. 470.) 
Dr. Manoel de Castro, and other Brazilian physicians, claim that in doses of one to two 
teaspoonfuls it acts in a manner very similar to castor oil, over which it has the great 
advantage of not being nauseous to the taste. 


OIL OF BEN. This is a fixed oil extracted from the seeds of the Moringa pterygo- 
sperma and M. aptera of Gertner, and not to be confounded with oil of benne from 
Sesamum Indicum. Hyperanthera Moringa fupel is asynonym of the former species. 
These are trees belonging to the family of Leguminose, inhabiting different parts of 
India, Arabia, Syria, etc., and introduced into the West Indies. Mr. James Macfadyen, 
in his Flora of Jamaica (i. 325), states that it is not the M. pterygosperma which yields 
the commercial oil of ben, but the M. aptera, which has not been introduced into 
Jamaica. He says, however, that an excellent and palatable oil may be obtained by 
expression from the seeds of M. pterygosperma, growing in that island. The leaves 
and other parts have an acrid property, which has probably given the name of Aorse- 
radish tree to M. pterygosperma. The oil of the seeds has long been known, though 
used rather in the arts than in medicine. It is prepared in Europe from the seeds 
brought from Egypt (Mérat and De Lens); and it would appear, from the statements of 
Mr. Macfadyen, that the idea generally prevailing that it is also extracted in the West 
Indies is incorrect. The oil is inodorous, clear, and nearly colorless, and keeps long 
without becoming rancid. It is employed for similar purposes with olive oil. Mérat 
and De Lens say that it is purgative ; but most of the fixed oils are so in sufficient doses. 
According to Volcker, the oil contains palmitin, olein, and a peculiar fatty matter 
yielding an acid by saponification, which he names benic (or behenic) acid. (Journ. de 
Pharm., xvi. 77.) Heintz considers benic acid as simply a mixture of palmitic and my- 
ristic acids. {Pogg. Ann., 92, 601.) 


OIL OF EUPHORBIA. A fixed oil, obtained from the seeds of Euphorbia Lathyris, 
a biennial plant growing wild in this country, though believed to have been introduced 
from Europe. It is often found near gardens and in cultivated fields, and is generally 
called mole plant, under the impression that moles avoid the grounds where it grows. 
(Pursh.) It is the caper plant of England. (Loudon’s Encyc. of Plants.) Like the 
other species of Euphorbiacez, it contains a milky juice, which is extremely acrid; and 
the whole plant possesses the properties of a drastic purge; but the oil of the seeds is 
the only part used in regular practice. This may be extracted by expression, or by the 
agency of alcohol or ether. In the first case, the bruised seeds are pressed in a canvas 
or linen bag, and the oil which escapes is purified by decanting it from the whitish 
flocculent matter which it deposits upon standing, and by subsequent filtration. By the 
latter process, the bruised seeds are digested in alcohol, or macerated in ether, and the 
oil is obtained by filtering and evaporating the solution. According to Soubeiran, how- 
ever, the oils obtained by these different processes are not identical. That procured by 
expression is probably the purest. 

Oil of euphorbia is colorless, inodorous, and, when recent, nearly insipid; but it 
speedily becomes rancid, and acquires a dangerous acrimony. Soubeiran has ascertained 
that it has a complex composition, containing, besides the pure oil, four distinct proxi- 
mate principles. (Journ. de Pharm., xxi. 259.) From 40 to 44 parts are obtained by ex- 
pression from 100 of the seed. It is a powerful purge, operating with much activity in 
a dose varying from five to ten drops. It was, some years since, much used by certain 
Italian and French physicians, who did not find it to produce inconvenient irritation of 
the stomach and bowels. Its want of taste, and the smallness of the dose, recommended 
it especially in the cases of infants. It was said to be less acrid and irritating than the 
croton oil, over which it also has the advantage of greater cheapness. Some trials made 
with it on this side of the Atlantic have not confirmed these favorable reports. It was 
found uncertain in its cathartic effect, and very liable to vomit. (Scattergood, Journ. of 
the Phil. Col. of Pharm.,iv. 124.) It may be given in pill with the crumb of bread, or in 
emulsion. 


OIL OF JASMINE. This oil is obtained from the flowers of Jasminum officinale 
or common white jasmine, and from those also of J. Sambac and J. grandiflorum. Alter- 
nate layers of the fresh flowers, and of cotton saturated with the oil of ben (see above), 
or perhaps other fixed oil, are exposed in a covered vessel to the warmth of the 
sun; the flowers being occasionally renewed till the oil becomes impregnated with their 
odor, when it is separated from the cotton by pressure. This method is necessary, 
as the flowers do not yield their aroma by distillation. The oil is used only as a per- 
fume. 

Dr. W. H. Hall records (Med. and Surg. Rep., Jan. 1861) the case of a child poi- 
soned by eating the fruit of a species of jasmine, probably the common white jasmine 
above referred to. Thesymptoms were those of an energetic narcotic; as coma, largely- 
dilated pupil, and snoring respiration, with a cold pale surface, and slow and feeble 
pulse, followed by violent convulsions, with rigidity of the muscles about the head and 
throat. Under the use of the hot bath, with active emetics, the spasms relaxed, vomit- 
ing took place, and the patient ultimately recovered. 
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OLIBANUM. Olibanum, the frankincense of the ancients, was erroneously ascribed 
by Linnezus to Juniperus Lycia. There are two varieties, one coming to Hurope from 
the Mediterranean, and the other directly from Calcutta. These varieties were for- 
merly considered distinct, but recent researches indicate their common origin. In 1848, 
Captain Kempthorne, of the East India Company’s Navy, saw the olibanum tree growing 
upon the mountains, on the African coast, between Bunder Maryah and Cape Guardafuli. 
According to his statement, it grows on the bare marble rocks composing the hills of 
that region, without any soil or the slightest fissure to support it, adhering by means of 
a substance thrown out from the base of the stem. This rises forty feet, and sends forth 
near the summit short branches, covered with a bright green, singular foliage. The 
juice, which exudes through incisions made into the inner bark, has at first the color 
und consistence of milk, but hardens on exposure. (P. J. Tr., iv. 87.) Sir Wm. J. 
Hooker says that the African olibanum is derived from Plésslea floribunda of Endlicher 
(Boswellia, Royle) ; but thinks it highly probable that it is furnished by more than one 
species. (Ibid., 1859, p. 217.) Mr. Bennett, cf the British Museum, has also identified 
Kemper’s specimens as P. floribunda. Butin 1847 Mr. Carter described very closely, 
the olibanum district, and procured living specimens, the descendants of which appear 
still to flourish in the ‘‘old gardens” of the Bombay Agri-Horticultural Society. Dr. 
Birdwood, who isin charge of these gardens, has examined the subject with great care, and 
published a monograph in the Transactions of the Linnean Society, xxvii. He asserts 
that no olibanum is obtained in India, all coming from a coast district of Arabia, and 
being the product of a new species of Boswellia, B. Carteri, Birdwood. The newly made- 
out district is precisely that described by Theophrastus as the locality from which oli- 
banum was brought in hisday. The various species of Boswellia are described in the 
monograph of Dr. Birdwood. 

The Arabian or African frankincense is in the form of yellowish tears, and irregular 
reddish lumps or fragments. The tears are generally small, oblong or roundish, not 
very brittle, with a dull and waxy fracture, softening in the mouth, and bearing much 
resemblance to mastic, from which, however, they differ in their want of transparency. 
The reddish masses soften in the hand, have a stronger taste and smell than the tears, 
and are often mixed with fragments of bark, and small crystals of carbonate of lime. 

The Indian frankincense, or olibanum, consists chiefly of yellowish, somewhat trans- 
lucent, roundish tears, larger than those of the African, and generally covered with a 
whitish powder produced by friction. It has a balsamic resinous smell, and an acrid, 
bitterish, somewhat-aromatic taste. When chewed it softens in the mouth, adheres to 
the teeth, and partially dissolves in the saliva, which it renders milky. It burns with 
a brilliant flame, and a fragrant odor. Triturated with water, it forms a milky imper- 
fect solution. Alcohol dissolves nearly three-fourths of it, and the tincture is trans- 
. parent. From 100 parts, Braconnot obtained 8 parts of volatile oil, 56 of resin, 30 of 
gum, and 5:2 of a glutinous matter insoluble in water or alcohol, with 0°8 loss. Various 
saline substances were found in its ashes. The oil may be separated by distillation, and 
resembles that of lemons in color and smell. According to Stenhouse, it is isomeric 
with oil of peppermint, and consists of an oxygenated and non-oxygenated oil. (Gme- 
lin’s Handbook, xiv. 390.) Kurbatow showed that the oil consists of olibene, O,)Hy,, 
and a portion containing oxygen. MHlasiwetz found the resin to bea uniform substance 
of the composition O,,H,,.Q3. 

Dr. W. F. Daniell has described an odorous product, used as frankincense in Sierra 
Leone, and obtained from a large tree, growing in the mountainous districts of that re- 
gion. The tree has been described by Mr. J. J. Bennett in P. J. Tr., 1854, p. 251, as 
Daniella thurifera. According to Dr. Daniell, the juice exudes through openings made 
‘by an insect, and, concreting in connection with the woody particles resulting from the 
‘boring of the insect, falls at length to the ground, where it is collected by the negroes. 
(See A. J. P., xxvii. 338.) 

Qlibanum is stimulant like the other gum-resins, but is now very seldom used inter- 
mally. M. Delioux, of Toulon, however, is in the habit of using it for the same pur- 
poses as the balsams of Tolu and Peru, having satisfied himself by much experience that 
it produces similar effects, while it is less costly. He gives it, in the form of pill, 
in the medium dose of fifteen grains, which may be increased to a drachm or more. It 
‘appears to act more favorably when combined with a little soap. He has also obtained 
advantage from the inhalation of its fumes, when heated, in chronic bronchitis and lar- 
yngitis. (Bull. Gén. de Thérap., Fév. 28, 1861.) It is chiefly employed for fumiga- 
tion, and enters into the composition of some unofficinal plasters. 

ONION. Cepa. The bulb of Alliwm Cepa. Fourcroy and Vauquelin obtained from 
the ordinary onion a white acrid volatile oil containing sulphur, albumen, much un- 
erystallizable sugar and mucilage, phosphoric acid both free and combined with lime, 
acetic acid, citrate of lime, and lignin. The expressed juice is susceptible of the vinous 
fermentation. The oil is essentially the same in chemical composition as the oil of alliwm 
sativum, and consists largely of allyl-sulphide, (C,H,),S. 

The onion is stimulant, diuretic, expectorant, and rubefacient. Taken moderately it 
increases the appetite and promotes digestion, and is much used as a condiment; but in 
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large quantities it is apt to cause flatulence, gastric uneasiness, and febrile excitement. 
The juice is occasionally given, made into syrup with sugar, in infantile catarrhs and 
croup in the absence of much inflammatory action. It is also recommended in dropsy 
and calculous disorders. Deprived of its essential oil by boiling, the onion becomes a 
mild esculent; and it is much more used as food than as medicine. Roasted and split, 
it is sometimes applied as an emollient cataplasm to suppurating tumors. 


OPOPANAX. A concrete juice usually ascribed to Pastinaca Opopanax (Willd.), Opo- 
panax Chironium (De Candolle). This species of parsnep, usually called rough parsnep, 
has a thick, yellow, fleshy, perennial root, which sends up annually a strong branching 
stem, rough near the base, about as thick as a man’s thumb, and from four to eight feet 
in height. The leaves are variously pinnate, with long sheathing petioles, and large, 
oblong, serrate leaflets, of which the terminal one is cordate, others are deficient at their 
base upon the upper side, and the whole are hairy on their under surface. The flowers 
are small, yellow, and form large flat umbels at the termination of the branches. The 
plant is a native of the Levant, and grows wild in the south of France, Italy, and 
Greece. When the base of the stem is wounded, a juice exudes, which, when dried in 
the sun, constitutes the opopanax of commerce. Some authors state that it is obtained 
from the root. A warm climate appears necessary for the perfection of the juice; as 
that which has been collected from the plant in France, though similar to opopanax, is 
of inferior quality. The drug is brought from Turkey. It is said to come also from 
the East Indies; but Ainslie states that he never met with it in any Indian medicine 
bazaar. The method of its production is not known with any certainty. 

It is sometimes in tears, but usually in irregular lumps or fragments, of a reddish 
yellow color, speckled with white on the outside, paler within, and, when broken, ex- 
hibiting white pieces intermingled with the mass. Its odor is strong, peculiar, and 
unpleasant, its taste bitter and acrid. Its sp. gr. is 1622. It is inflammable, burning 
with a bright flame. In chemical constitution it is a gum-resin, with an admixture 
of other ingredients in small proportion. The results of its analysis by Pelletier were, 
from 100 parts, 33-4 of gum, 42 of resin, 4:2 of starch, 1:6 of extractive, 0:3 of wax, 2°8 
of malic acid, 9°8 of lignin, 5-9 of volatile oil and loss, with traces of caoutchouc. 
Water by trituration dissolves about one-half of the gum-resin, forming an opaque milky 
emulsion, which deposits resinous matter on standing, and becomes yellowish. Both 
alcohol and water distilled from it retain its flavor; but only a very minute proportion 
of oil can be obtained in a separate state. 

Opopanax was formerly employed, as an antispasmodic and deobstruent, in hypochon- 
driasis, hysteria, asthma, and chronic visceral affections, and as an emmenagogue in 
suppression of the menses ; but it is now generally regarded as a medicine of very feeble 
powers, and in this country is scarcely ever used. The dose is from ten to thirty grains. 


ORANGE RED. Orange Mineral. Sandix. Red oxide of lead, prepared by calcining 
carbonate of lead. It is of a brighter color than miniwm, and is used as a pigment. 


OREODAPHNE CALIFORNICA. The California Bay Laurel is an evergreen tree 
of considerable size, rather abundant throughout the State. Its wood is much prized 
on account of the beauty of its grain and its immunity from the attacks of insects. The 
leaves yield about 4 per cent. of a neutral, straw-colored, limpid volatile oil, which has 
& warm camphoraceous taste and a pungent aromatic odor, resembling somewhat that 
of a mixture of oils of nutmeg and cardamom. It is soluble in 1000 parts of water, and 
with alcohol and ether in all proportions. It is said, when inhaled, to cause dizziness 
and headache. Its chemical characters have been studied by Mr. John P. Heamy. 
(A. J. P., 1875, p. 105.) He finds it to consist of a pure hydrocarbon, sp. gr. °894, boiling 
at 175° C. (847° F.), and an oxygenated pungent portion, which boils at 210° C. (410° 
F.). This he calls oreodaphnol. Oreodaphnene was obtained by distilling oreodaphnol 
with glacial phosphoric acid. For the reactions of these principles want of space compels 
us to refer the reader to Mr. Heamy’s paper. 


ORIGANUM VULGARE. Common Marjoram. Origanum. This labiate was offici- 
nal in the former U.S. and Ed. Pharmacopeias; but as the volatile oil which was 
ascribed to it, and for which it was chiefly valued, has proved to be the oil of thyme, it 
has been omitted from the U. S. and Br. Pharmacopeias. Two species of the genus 
Origanum have been used in medicine,O. Majorana, or sweet marjoram, and O. vulgare, 
or common marjoram. The former grows wild in Portugal and Andalusia, and is 
cultivated as a garden herb in other parts of Europe, and in the United States. Some 
authors, however, consider O. Majoranoides, which is a native of Barbary, and closely 
allied to O. Majorana, as the type of the sweet marjoram of our gardens. Sweet mar- 
joram has a pleasant odor, and a warm, aromatic, bitterish taste, which it imparts to 
water and alcohol. By distillation with water it yields a volatile oil, which was directed 
by the Edinburgh College among their preparations. It is tonic and gently excitant, 
but is used more as a condiment in cookery than as a medicine. In domestic practice, 
its infusion is much employed by the vulgar to hasten the tardy eruption in measles and 
other exanthematous diseases. 

Origanum vulgare, or common marjoram, is a perennial herb, with erect, purplish, 
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downy, four-sided, trichotomous stems, about eighteen inches high, and opposite, ovate, 
entire, somewhat hairy leaves, of a deep yellowish green color. The flowers are of a 
pinkish purple or rose color, disposed in roundish, panicled spikes, and accompanied 
with ovate reddish bracts, longer than the calyx. This is tubular and five-toothed, 
with nearly equal segments. The corollais funnel-shaped, with the upper lip erect, bifid, 
and obtuse, the lower trifid, blunt, and spreading. ‘The anthers are double, the stigma 
bifid and reflexed. The plant is a native of Europe and America. In this country it 
grows along the roadsides, and indry stony fields and woods, from Pennsylvania to Vir. 
ginia, and is in flower from June to October; but it is not very abundant, and is seldom 
collected for use. It has a peculiar, agreeable, aromatic odor, and a warm, pungent 
‘taste. These properties it owes to a volatile oil, which was formerly employed, but has 
been superseded in great measure, if not altogether, by the oil of thyme. The oil on 
long standing deposits a camphor, to which Kane (Jour. Prakt. Chem., 15 157) gave the 
formula O,,H,,O. It may be separated by distillation with water. Origanum is gently 
tonic and excitant, and has been used in the form of infusion as a diaphoretic and em- 
menagogue, and externally as a fomentation ; but it is at present little employed. 


OROBANCHE VIRGINIANA. Epifagus Americanus. Nuttall. Beech-drops. Can- 
cer-root. This is a parasitic, fleshy plant, with a tuberous, scaly root, and a smooth 
stem, branched from the base, from twelve to eighteen inches high, furnished with small 
ovate scales, of a yellowish or purplish color, and wholly destitute of verdure. It is 
found in all parts of North America, growing upon the roots of the beech tree, from 
which it obtained its popular name. It is in some places very abundant. The plant 
has a bitter, nauseous, astringent taste, which is said to be diminished by drying. It 
has been given internally in bowel affections; but its credit depends mainly upon the 
idea that it is useful in obstinate ulcers of a cancerous character, to which it is directly 
applied in the state of powder. The late Professor Barton conjectured that it was an 
ingredient of a secret remedy, at one time famous as Martin’s cancer powder, of which, 
however, the most active constituent was arsenious acid. 

Other species of Orobanche, growing in America and Europe, have been employed. 
They are all parasitic, fleshy plants, without verdure, and of a bitter, nauseous taste. 
In Europe they are called broom-rape. The O. Americana and O. uniflora, of this couns 
try, are said to be used for the same purposes as the species above noticed, and like it 
are called cancer-root. 


ORPIMENT. King’s Yellow. (As,S,.) A native trisulphide of arsenic. It is in 
masses of a brilliant lemon-yellow color, composed of flexible laminz, and slightly 
translucent. It exists in various parts of the world, but is obtained for use from Persia 
and China. (Guibourt.) It is sometimes mixed with realgar, which gives it a reddish 
or orange hue. A similar sulphide may be made artificially by passing sulphuretted 
-hydrogen through a solution of arsenious acid in hydrochloric acid. There is reason 
to believe that neither the native.sulphide, nor the artificial, when prepared in the man- 
ner just mentioned and well washed, is poisonous, at least in a degree at all comparable 
to other arsenical compounds. 

Artificial orpiment is prepared for use by fusing together equal parts of arsenious acid 
and sulphur. (Zurner.) In Germany, according to Guibourt, it is prepared by sublim- 
ing a mixture of these two substances. In this case, however, it retains a large portion 
of the acid undecomposed, and is therefore highly poisonous. Guibourt found a speci- 
men which he examined to contain 94 per cent. of arsenious acid, and only 6 per cent. 
of the tersulphide. 

Orpiment is an ingredient of certain depilatories. Atkinson’s depilatory is said to con- 
sist of one part of orpiment and six parts of quicklime, with some flour and a yellow 
coloring matter. (Ann. der Pharm., xxxiii. 348.) But this arsenical sulphide is chiefly 
used in fireworks, and as a pigment. 


ORYZA SATIVA. Rice. This is an annual plant, originally, perhaps, derived from 
the East Indies, but now cultivated in all parts of the globe where the climate and soil 
are adapted to its growth. Barth says, in his Travels (Am. ed., 1857, ii. 345), that it 
grows wild in Central Africa. The rice of commerce consists of the seeds of the plant 
deprived of their husk. Carolina rice was found by Braconnot to contain 85:07 per 
cent. of starch, 3:60 of gluten, 0°71 of gum, 0°29 of uncrystallizable sugar, 0:18 of fixed 
oil, 4°80 of vegetable fibre, 5-00 of water, and 0-40 of saline substances. This grain is 
highly nutritious, and of easy digestion, and constitutes the almost exclusive diet of 
whole nations. Being entirely free from laxative properties, it is admirably adapted to 
cases of weak bowels, in which there is a strong tendency to diarrhea. Care, however, 
should be taken that it be boiled till it becomes soft. A decoction of rice, usually called 
rice-water, is a good nutritive drink in fevers,and in inflammatory affections of the 
bowels, lungs, and kidneys. There appears to be no ground for the opinion, entertained 
by some, that a diet of rice is injurious to the eyes. 

OSHA ROOT. This is the root of an unknown New Mexican umbellifer. Mr. H. 
Haupt found in it an acid, oshaic acid, closely resembling angelic acid. (A. J. P., 1867, p. 
202; 1868, p. 106; 1878, p. 347.) 
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OSMIC ACID. Tetroxide of Osmium. (OsO,.) A volatile, very odorous, crystalline 
compound, produced by the action of nitrohydrochloric acid on osmium or either of its 
lower oxides. Its vapor is very pungent and poisonous. Claus recommends as an an- 
tidote to its action cautious inhalation of sulphuretted hydrogen. Osmic acid melts to a 
colorless liquid at 90° ©. (194° F'.), softening at a temperature of 85° ©. (95° Pele itn 
slowly soluble in water; soluble in alcohol and ether; but these solutions are unstable, 
depositing black osmic hydrate, Os(OH),. 


OXALIS ACETOSELLA. Wood-sorrel. Acetosella. The wood-sorrel is a small, 
perennial, herbaceous, stemless plant, with numerous radical leaves, which are all ter- 
nate, and supported upon slender hairy petioles. The leaflets are obcordate, entire, 
hairy, of a yellowish green color, but frequently purplish on their under surface. The 
scape or flower-stalk, which usually exceeds the petioles in length, is furnished with two 
scaly bracts near the middle, and terminates in a large white or flesh-colored flower, 
marked with red streaks. The styles are of the ‘same length as the inner stamens. 
This plant is a native both of Europe and North America. It selects shady places, such 
as woods, groves, and hedges, and flowers in May. Other indigenous species of Oxalis 

ossess similar properties to O. Acetosella. They all have ternate leaves with obcordate 
eaflets, and, with the single exception of O. violacea, bear yellow flowers. The whole 
herbaceous portion may be used. 

Wood-sorrel is without smell, and has an agreeable sour taste. It owes its acidity to 
acid-potassium oxalate or binoxalate of potassium (C,HKO,), which is sometimes sepa- 
rated for use, and sold under the name of salt of sorrel. This is prepared in Switzerland 
and Germany, from different species of Oxalis and Rumex, by the following process. 
The plants, previously bruised, are macerated for some days in water, and then sub- 
mitted to pressure. The liquid thus obtained is mixed with clay, and occasionally agi- 
tated for two days. At the end of this time, the clear liquor is decanted, and evaporated 
so that crystals may form when it cools. These are purified by solution and a new 
crystallization. Five hundred parts of the plant afford four parts of the acidulous salt. 
The same salt may be prepared by exactly neutralizing with potassa one part of oxalic 
acid in solution, then adding one part more of the acid, and evaporating the solution so 
that it may crystallize upon cooling. Acid potassium oxalate is in rhomboidal crystals, 
of a sour, pungent, bitterish taste, soluble in forty parts of cold and six parts of boiling 
water (Kane), and unalterable in the air. Tetroxalate or quadroxalate of potassium is 
often substituted for the binoxalate. It is prepared in the same manner, except that, 
instead of one part, three parts of the acid are added to the original proportion neutralized 
by potassa. Both salts are kept in the shops under the names of salt of sorrel and essen- 
tial salt of lemons, and are employed for removing iron mould and ink stains from linen, 
and sometimes as a test for lime. Both are poisonous, though in a less degree than un- 
combined oxalic acid. 

This and other species of sorrel are refrigerant; and their infusion, or a whey made 
by boiling them in milk, may be used as a pleasant drink in febrile and inflammatory 
affections. A solutign of the binoxalate of potassium is used on the continent of Europe 
as a substitute for lemonade. It has recently been recommended by W. H. Taylor as 
extraordinarily efficacious in scurvy, having effected cures in that complaint after lemon- 
juice had failed. The salt used contained an excess of oxalic acid. It was probably the 
quadroxalate. Four grains were given three times a day. (Lancet, 1869, p. 777.) The 
fresh plant, eaten raw, is said to be useful in scurvy. Ovwalis crassicaulis, a Peruvian 
species, yields an edible root, and, by expression from its leaves, a very sour and astrin- 
gent juice, which is employed, in the form of syrup, in hemorrhages, chronic catarrh, 
bowel affections, and gonorrhea, with asserted advantage. 


OZOKERITE. This substance, which is brought from Austria and Turkey, and near 
the Caspian Sea, in its crude state, is a dirty, greenish solid. When purified by treat- 
ment with sulphuric acid and alkali and subsequent filtration while melted through 
bone-black or other filtering medium, it is a hard, white, spermaceti-like substance. 
(See Ceresin.) It is a mixture of natural paraffins. It is said to resemble tar in its 
therapeutic properties, and, mixed with glycerin or linseed oil, has been employed in 
skin diseases by Dr. Purdon as a substitute for that remedy. (Brit. and For. Med.- 
Chir. Rev., 1872, p. 585. See also Arch. Gén., Avril, 1873.) 


PAONIA OFFICINALIS. Peony. The root of the Garden Peony consists of a 
caudex about as thick as the thumb, which descends several inches into the ground, and 
sends off in all directions spindle-shaped tubers, which gradually taper into thread-like 
fibres, by which they hang together. It has a strong, peculiar, disagreeable odor, and 
a nauseous taste, which is at first sweetish, and afterwards bitter and somewhat acrid. 
The odor is lost, or much diminished, by drying. Peony root was in very great repute 
among the ancients, who used it both as a charm and as a medicine in numerous com- 
plaints, particularly epilepsy. Dr. A. Livezey, of Lumberville, Pa., states that in his 
neighborhood it is much used in the convulsions of children, and bears testimony to 
its possession of decided nervine powers. (Bost. Med. and Surg. Journ., lv. 467.) The 
dose of the fresh root is from two drachms to an ounce, boiled in a pint of water down 


‘ 
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to half a pint, which should be taken daily. It is said to be less active when dried. The 
expressed juice of the recent root is reeommended in the dose of an ounce. It is milky, 
of a strong odor and very disagreeable taste. The seeds are roundish-oval, about as 
large as a pea, externally smooth, shining, and nearly black, internally whitish, in- 
odorous when dry, and of a mild, oleaginous taste. By some authors they are said to 
be emetic and purgative, by others antispasmodic. They may be given in the same dose 
as the root, but are not used in regular practice. 


PALM OIL. This highly valuable fixed oil is the product of Elais Guiniensis, a palm 
growing on the western coast of Africa, and cultivated in the West Indies and South 
America. It is among the handsomest trees of its graceful family which flourish in the 
tropical regions of Africa. The oil is obtained by expression from the fruit. It is 
brought to this country chiefly from Liberia and other places on the African coast, 
though prepared also in the West Indies, Cayenne, and Brazil. It is not improbable 
that various species of Palmacez contribute to the supply of this article of commerce. 

Palm oil has the consistence of butter, a rich, orange-yellow color, a sweetish taste, 
and an agreeable odor, compared by some to that of violets, by others to that of the 
Florentine orris. By age and exposure it becomes rancid and of a whitish color. It 
melts with the heat of the hand, and when perfectly fluid passes readily through blot- 
ting-paper. Highly rectified alcohol dissolves it at common temperatures, and in ether 
it is soluble in all proportions. Its constituents are tripalmitin and triolein, C,H;(Q,, 
H,,0,), and C,H,(C,,.H,,0,)3,.. The palmitin is converted into. palmitic acid by saponi- 
fication, with liberation of glycerin. It appears also that a considerable proportion of 
this acid, together with some glycerin, exists uncombined in the oil, as ascertained by 
MM. Pelouze and Boudet; so that the changes which are effected in oils, through the 
agency of alkalies, in the process of saponification, take place, to a certain extent, spon- 
taneously in palm oil. (Journ. de Pharm., xxiv. 389.) Hence it is more easily saponi- 
fied than any other fixed oil. Preparatory to saponification, it may be bleached rapidly, 
according to J. J. Pohl, by heating it quickly to 240° C. (464° F.) and keeping it for ten 
minutes at that temperature. It loses for a time its peculiar odor by the process, ac- 
quiring an empyreumatic smell; but this after a while ceases to be perceived, and the 
characteristic odor returns. (See A. J. P., xxvii. 346.) Englehart bleaches it in the fol- 
lowing manner. One thousand pounds of the oil are heated in a boiler to 62-2° C. (144° 
F.) and kept at that temperature until the next day, when it is decanted into a clean vessel, 
and cooled to a point between 36-6° C. (98° F.) and 40° C. (104° F.). In another vessel 15 
Ibs. of bichromate of potassium are dissolved in 45 lbs. of boiling water; and, when the 
solution is partially cooled, 60 lbs. of hydrochloric acid are added. This solution is then 
mixed with the oil, and briskly agitated. In five minutes the color changes to green, 
through the reduction of the chromic acid; and, with a continuation of the agitation, 
‘the oxide of chromium separates, and nothing more is necessary than washing with water 
to get the oil colorless. (A. J. P., 1868, p. 833.) Palm oil is said to be frequently im- 
itated by a mixture of lard and suet, colored with turmeric and scented with Floren- 
tine orris. It is much employed in the manufacture of a toilet soap, which retains its 
pleasant odor. Palm oil is emollient, and has sometimes been employed in friction or 
embrocation, though not superior for this purpose to many other oleaginous substances. 


PANAX QUINQUEFOLIUM. Willd. (Panaz, U. 8. 1870; Ginseng, Fr., G., Sp. ; 
Ginsen, It.) The ginseng has a perennial root, which sends up annually a smooth 
round stem, about a foot high, and divided at the summit into three leaf-stalks, each 
of which supports a compound leaf, consisting of five or more rarely of three or seven 
petiolate, oblong-obovate, acuminate, serrate leaflets. The flowers are small, greenish, 
and disposed in a simple umbel, supported by a peduncle which rises from the top of 
the stem in the centre of the petioles. The fruit is a kidney-shaped, scarlet berry, 
crowned with the styles and calyx, with two and sometimes three seeds. The plant is 
indigenous, growing in the hilly regions of the Northern, Middle, and Western States, 
and preferring the shelter of thick, shady’ woods. The root is the part employed. 
This is collected in considerable quantities in Ohio and Western Virginia, Minnesota, 
etc., for the purpose of exportation to China, where it is highly valued. Some sup- 
pose the ginseng plant of Chinese Tartary to be the same as ours; others believe it 
to be the Panax Schinseng of Nees von Esenbeck; while by others, again, though 
acknowledged to be a Panax, it is thought to be a different species from either of thos¢ 
mentioned, While supplied with this drug exclusively from their own country, whic] 
furnished the root only in small quantities, the Chinese entertained the most extrav. 
agant notions of its virtues, considering it as a remedy for all diseases, and as possess: 
ing almost miraculous powers in preserving health, invigorating the system, and pro 
longing life. It is said to have been worth its weight in gold at Pekin; and the firsk 
shipment from North America to Canton yielded enormous profits. For a very interest- 
ing account of the Chinese methods of using it, see P. J. 77., vi. 86. The Chinese gin- 
seng is said to maintain its price, although the American article is but little esteemed. 

The root is fleshy, somewhat spindle-shaped, from one to three inches long, about as 
thick as the little finger, and terminated by several slender fibres. Frequently there are 
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two portions, sometimes three or more, connected at their upper extremity, and bearing 
a supposed, though very remote, resemblance to the human figure, from which circum- 
stance it is said that the Chinese name ginseng originated. When dried, the root is 
yellowish white and wrinkled externally, and within consists usually of a hard central 

ortion, surrounded by a soft whitish bark. It has a feeble odor, and a sweet, slightly 
aromatic taste, somewhat analogous to that of liquorice root. It has not been accurately 
analyzed, but is said to be rich in gum and starch, and contains albumen. Mr. S. S. 
Garrigues, of Philadelphia, obtained from it a peculiar substance, which he proposes to 
call panaquilon, and gives the formula, C,,H,;O,. To prepare it he heats a cold infusion 
so as to separate the albumen, filters, concentrates to a syrupy consistence, precipitates by 
a concentrated solution of sulphate of sodium, washes the precipitate thoroughly with the 
saline solution, and then treats it with alcohol, which dissolves the principle in question, 
and yields it onevaporation. To purify it, he dissolves it in water, treats the solution with 
animal charcoal, again evaporates, and dissolves the residue in absolute alcohol, which is 
finally distilled off. Panaquilon is an amorphous yellow powder, soluble in water and 
alcohol, but not in ether, of a sweet bitterish taste, and has the characteristic property 
‘that, when treated with strong acids, it is converted into a white substance, insoluble in 
water, with the escape of carbonic acid and water. Mr. Garrigues proposes for this white 
substance the name of panacon, C,,H,O,. (A. J. P., xxvi. 511.) The root is sometimes 
submitted, before being dried, to a process of clarification, which renders it translucent 
and horny, and enhances its value as an article of export. The extraordinary medical 
virtues formerly ascribed to ginseng had no other existence than in the imagination of 
the Chinese. It is little more than a demulcent, and in this country is not employed 
as a medicine. Some persons, however, are in the habit of chewing it, having acquired 
aap for its taste ; and it is chiefly to supply the wants of these that it is kept in the 
shops. 


PANCREATIC EMULSION. As it is generally admitted that among the offices of 
the pancreatic juice is that of emulsionizing fatty matters that may pass through the 
stomach undigested, so as to facilitate their absorption, it would appear highly probable 
that this secretion might prove useful in cases in which fats are digested with difficulty 
if atall. Dr. Horace Dobell, physician to the ‘“‘ Royal Infirmary for Diseases of the 
Chest,’’ having noticed that consumptive patients are very apt to havea dislike for fat, 
and thinking that this dislike might result from an inability to digest this kind of food, 
reasonably inferred that the pancreatic secretion might prove useful in these cases by 
supplying the wanted power. He was, therefore, induced to treat a series of consump- 
tive cases of this kind with the pancreatic juice of the pig, which he gave in the form 
of emulsion with the fat of beef stirred in milk. His expectations were confirmed by 
the results. The great majority of cases were improved by the remedy, which he now 
confidently recommends. The preparations which he prefers are pancreatic emulsions 
of cod-liver and lard oils. In this connection, the pancreatic juice remains sound for a 
long time; though, unmixed with fat, the juice speedily undergoes decomposition. 
The emulsion with cod-liver oil, as prepared by Messrs. Savory and Moore, of London, 
has the appearance of a white paste, and the consistence of thick clotted cream. The 
dose is from one to three teaspoonfuls, once or twice daily, in a cup of milk, to which a 
little brandy may be added. (See A. J. P., 1866, p. 148; from The Chemist and Drug- 
gist, Jan. 15, 1866.) Thename of pancreatine has been conferred on the pancreatic juice 
itself, which was brought to the notice of medical men, by Dr. G. Harley, so early as 
1858, ‘‘as uniting in itself the properties of all the digestive fluids.”’ Mr. R. V. Mat- 
tison prepares a ‘‘ Saccharated pancreatine”’ as follows. Macerate the cut-up pancreas in 
water acidulated with hydrochloric acid for 48 hours; filter till clear. Add a saturated 
solution of chloride of sodium, and allow to stand until pancreatine rises to the top; 
skim this, drain on a muslin filter, wash with a less concentrated solution of salt, and 
press until nearly dry; then rub up with sugar of milk, dry thoroughly, without heat, 
and dilute with sugar of milk until 10 grains just emulsify two drachms of ccd-liver 
oil. Saccharated pancreatine isa white powder soluble in between five and six parts of 
water. Mr. Mattison also proposes an elixir of pancreatine prepared directly from the 
glands, by macerating in acidulated water, straining, adding glycerin, and flavoring with 
oil of orange. (A. J. P., iii., iv.) Defresne claims to prepare a pancreatine composed of 
three very active ferments, myopsine, capable of digesting 104 times its weight of dry 
albumen, but not acting upon fat or starch; steapsine, able to break up 24 times its 
weight of fat, but not influencing starch or albumen; and amylopsine, which will con- 
vert into sugar 25 times its weight of starch. (P. J. Tr., ix. 228.) Pancreatine has been 
used to a considerable extent as a substitute for pepsin, and in the same dose. It does 
not, however, rapidly advance in professional favor. 

PAO-PEREIRA BARK. Under this name a bark is employed in Brazil as a febri- 
fuge. It is supposed to be the product of Geissospermum lave, or of G. Vellosii. O. 
Hesse has found an alkaloid, geissospermine, in it (see P. J. Tr., viii. 648), but he seems 
to have been preceded in this discovery by Santos. (A. J. P., 1878, p. 184.) 


PAPAYA. The Carica papaya (Nat, Ord. Passiflorex) is an herbaceous tree, every- 
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where cultivated in tropical countries for the sake of its fruit, which ranks next to the 
banana in importance. The tree is both dicecious and hermaphrodite, reaches a height 
of about 20 feet, with a cylindrical stem 12 to 20 inches in diameter, a smooth gray bark, 
and a shield-like crown of leaves. The fruit in the best varieties attains a size larger than 
that of a man’s head. According to M. Peckolt (P. J. Tr., Nov. 1879), the milky juice 
is contained in all parts of the tree, but in such small quantity, save in the unripe fruit, 
that it is always procured from the latter. One fruit will yield about 83 Gm., which is 
obtained by scratching through the skin in various places; the process does not interfere 
with the ripening of the fruit, but it is said that the seeds will not germinate. The milk 
has an acid reaction, an astringent bitterish taste, a sp. gr. of 1-028. Upon standing for 
a few minutes it separates into two parts, a watery liquid, and a white, as it were co- 
agulated, pulpy mass. In the watery portion is an albuminous substance, to which the 
name of papidin has been given. It is precipitated by alcohol, and, according to M. 
Wurtz, has not a definite constitution (Comptes-Rendus, Aug. 1879), but contains as 
much as 10°6 percent. of nitrogen. In Dr. T. Peckolt’s analysis, 100 parts of juice yielded 
5303 parts of papain, 4:5 parts of caoutchouc-like substance, besides two resins, fatty 
materials, malic acid, extractive matter, etc. Various carnivorous plants, such as our 
ordinary Sarracenia, have the power of dissolving animal flesh, by virtue, apparently, 
of their secreting a pepsin-like ferment. Papaéin is undoubtedly of this nature. M. 
Wurtz found that, purified by repeated precipitation from its watery solution, 0-1 Gm. of 
papain in alkaline solution at a temperature of 40° C. dissolved in twenty-four hours 
17-5 Gm. of moist fibrin. By further study M. Wurtz proved that the fibrin was formed 
into a peptone. It is noteworthy that the fibrin is dissolved, whether the solvent solution 
be of an alkaline or an acid reaction. 

Papaya juice has a tendency to spoil by undergoing a butyric fermentation, but M. 
Wurtz found that the addition of glycerin to it preserved it without interfering with its 
digestive power. Imported in this form, it was a thick milky liquid, which first coagu- 
lated milk and then dissolved the casein, and attacked rapidly meat, false membranes, 
ascarides, ete. M. Peckolt affirms that juice to which glycerin has been added yields 
a pure and more abundant precipitate of the ferment. It is stated that from time im- 
memorial the fresh leaves of the plant have been used by the Indians to wrap meat in 
to make it tender, and as a dressing to foul wounds. M. Peckolt says that, taken inter- 
nally, the juice is reputed to cause intestinal inflammation, so that it is yet doubtful 
whether the ferment is capable of being used in practical medicine as a substitute for 
pepsin, since it is possible that its digestive powers may be exerted upon the mucous 
membrane as well as upon the contents of the gastro-intestinal tract. 


PARIETARIA OFFICINALIS. Wall Pellitory. A perennial European herb, 
growing on old walls and heaps of rubbish. It is inodorous, has an herbaceous, some- 
what rough and saline taste, and contains nitre derived from the walls where it flourishes. 
It is diuretic and refrigerant, and is said also, but without good reason, to be demulcent 
and emollient. The ancients employed it in various complaints, and it is still consider- 
ably used on the Continent of Europe, especially in domestic practice. It is given in 
complaints of the urinary passages, dropsy, and febrile affections, usually in the form 
of decoction. The expressed juice is also used, and the fresh plant is applied in the 
shape of a cataplasm to painful tumors. 


PARTHENIUM INTEGRIFOLIUM. Prairie Dock. This is an herbaceous peren- 
nial, growing abundantly in the prairies of our Southwestern States. Two ounces of 
the intensely bitter flowering tops, given in the form of infusion, are thought by Dr. M. 
Houlton to be equivalent to twenty grains of sulphate of quinine as an antiperiodic. 


PATENT YELLOW. Mineral Yellow. <A pigment, consisting of chloride com- 
bined with monoxide of lead. It is prepared by mixing common salt and litharge with 
a sufficient quantity of water, allowing the mixture to stand for some time, then wash- 
ing out the liberated soda, and exposing the white residue to heat. 


PEACH LEAVES. Leaves of Amygdalus*Persica. (Willd. Sp. Plant. ii. 982. Persica 
vulgaris. Miller, Lamarck.) The peach-tree is supposed to have been originally brought 
from Persia, but flourishes everywhere in the warm temperate zone. Peaches are among 
the most grateful and wholesome of our summer fruits. They abound in saccharine 
matter, which renders their juices susceptible of the vinous fermentation, and a dis- 
tilled liquor prepared from them has been much used, in some parts of the country, 
under the name of peach brandy. The kernels of the fruit resemble, physically and 
chemically, bitter almonds, for which they are frequently, and without inconvenience, 
substituted in our shops. The flowers, leaves, and bark also have the peculiar odor and 
taste of bitter almonds, and yield hydrocyanic acid. The leaves afford a volatile oil by 
distillation. The distilled water prepared from them was found in one instance to con- 
tain 1-407 parts of hydrocyanic acid in 1000, and in another only 0-487 parts in the same 

/quantity. From some experiments it is inferred that the proportion of acid is greatest 
where there is least fruit. (A. J. P., xxiv. 172.) 

Medical Properties. Peach leaves are said to be laxative; and they probably exert, to 

a moderate extent, a sedative influence over the nervous system. They have been used 


PART II. Pearl White.—Peroxide of Hydrogen. 1721 


as an anthelmintic with great reported success. More recently their infusion has been 
recommended in irritability of the bladder, in sick stomach, and in hooping-cough. Half 
an ounce of the dried leaves may be infused in a pint of boiling water, and half a fluid- 
ounce given for a dose three times a day, or more frequently. Dr. Dougos gives, in 
hooping-cough, a pint of the strong infusion, in small doses, in the course of the day. 
(Journ. de Pharm., xxiii. 856.) The flowers are also laxative; and a syrup prepared 
from them is considerably used, in infantile cases, upon the Continent of Europe. ‘W ood- 
ville states that a drachm of the dried flowers, or half an ounce in their recent state 
given in infusion, is the dose as a vermifuge. Cases of fatal poisoning from their use 
in children are on record. The kernels have more of the peculiar powers of hydrocy- 
anic acid, and therefore require to be used with some caution. Blanched, and rubbed 
up with cold water, they form an emulsion well adapted to coughs depending on or as- 
sociated with nervous irritation. The bruised leaves, flowers, or kernels are sometimes 
used by pharmacists for cleansing vessels from disagreeable odors. The dried fruit, stewed 
with sugar, is an excellent laxative article of diet, suitable to cases of convalescence 
attended with torpid bowels. 


PEARL WHITE. Pearl Powder. This is subnitrate of bismuth, prepared for cos- 
metic use. 


PELARGONIUM ODORATISSIMUM. Rose Geranium. This well-known plant, 
so much a favorite for its odor in our dwellings and conservatories, is a native of the 
Cape of Good Hope, but is said to be cultivated extensively in the south of France and 
in Turkey for the sake of its volatile oil, which is much employed for the adulteration 
of the oil of roses. According to Guibourt, three species of Pelargonium yield a vola- 
tile oil by distillation, closely analogous in smell to that of the rose; the species above 
named, and P. capitatum and P. roseum. (Hist. Nat. des Drogues, 4e ed., iii. 52.) The 
oil is obtained from the leaves. M. Recluz obtained from 35 ounces of P. odoratis- 
simum two drachms of a volatile, crystallizable oil. (Méret and De Lens, Dict. de Mat. 
Méd., iii. 8368.) According to Septimus Piesse, 1 cwt. yields about two ounces. (See 
A, J. P., xxvi. 868.) The oil which occurs in commerce, purporting to be the oil of P. 
odoratissimum, is perfectly fluid at ordinary temperatures, of a pale brownish yellow color, 
and the characteristic smell of the plant, recalling merely that of the rose. Pelargonic 
acid, C,H,,O0,, was first obtained from the oil of P. rosewm, which is probably the same as 
that under consideration, by Pless (Ann. Ch. und Phar., 5, 54). This oil is now much 
used in perfumery, and, dissolved in alcohol in the proportion of three ounces to the 
gallon, forms the preparation called ‘‘ extract of rose-leaf geranium.’’ Mr. Piesse states 
that, as this oil is used to adulterate that of roses, so is it in its turn adulterated with 
the cheaper oil of Andropagon nardus, cultivated in the Moluccas. (A.J. P., xxvi. 368.) 
Jaillard states that the true oil of rose geranium from P. rosewm is freely soluble in 70 
per cent. alcohol. The oils likely to be used to adulterate it are insoluble in this liquid. 
If, therefore, six drops of the suspected oil is mixed with five C.c. of 70 per cent. al- 
cohol, there should be no separation. (A. J. P., 1878, p. 260; from Journ. de Pharm. et de 
Chim ) 

PERCHLORATE OF POTASSIUM. Ayperchlorate of Potassium. (KCI10,.) This 
salt is prepared by fusing chlorate of potassium until it begins to assume a pasty con- 
dition. The cooled mass consists of perchlorate and chloride of potassium. The absence 
of undecomposed chlorate may be known by a sample failing to communicate a yellow 
color to hydrochloric acid. The mass must be dissolved in the smallest possible quantity 
of boiling water, when perchlorate crystallizes out. It is sparingly soluble in water, 
and insoluble inalcohol. It has been examined remedially by M. Rabuteau. The fol- 
lowing are his conclusions. 1. Introduced into the system in the quantity of five 
grammes (77 grains), it is eliminated in 86 or 48 hours, without having undergone any 
change of composition. Its effects are wholly different from those of the chlorate of potas- 
sium. 2. It appears to be useful in intermittents, and, if it prove in fact to have anti- 

eriodic powers, it will be preferable to quinine in pernicious fever, from the rapidity of 
its action. 3. Arsenic diminishes the urea discharged much more than has been sup- 

osed; neither sulphate of quinine nor perchlorate of potassium has this effect unless 
rane administered. 4. From the properties it possesses, M. Rabuteau thinks it appli- 
cable to all diseases in which quinine and nitre are used for their sedative or diuretic 
properties. (Ann. de Thérap., 1869, p. 141.) 


PEROXIDE OF HYDROGEN. Ozygenized Water. (H,O,.) This substance, though 
long known to chemists, has but recently been brought into notice as a remedy. It con-. 
sists of water in which, by the presenting to it of oxygen in a nascent state, an additional 
atom of this element has combined with the hydrogen, forming the dioxide, (HO), 
or H,O,. It was discovered by Thenard in 1818. To prepare it, peroxide of barium, 
BaO,, is rubbed with distilled water so as to form a liquid paste, which is added gradu- 
ally, with constant stirring, to distilled water acidulated with one-third of its weight of 
hydrochloric acid, contained in a vessel immersed ina freezing mixture, when the fol- 
lowing reaction takes place: BaO, + 2HCl= BaCl, + H,O,. When the hydrochloric 
acid is saturated, a fresh quantity of the acid in a concentrated state is added, and then 


1722 Peroxide of Hydrogen. PART II, 


more of the peroxide of barium; and the operation is repeated till the solution will hold 
no more chloride of barium. It is then immersed in a mixture of ice and salt, and the 
greater part of the chloride of barium is deposited. The portion remaining in solution 
may be got rid of by the cautious addition of sulphate of silver, which precipitates sul- 
phate of barium and chloride of silver. The liquid, being now filtered, is concentrated 
by exposing it in vacuo in a shallow vessel placed over another containing sulphuric 
acid. The water rises in vapor which is absorbed by the acid, and at last the peroxide 
of hydrogen is left nearly pure. (Regnault.) Thus procured, it is a colorless liquid of 
a fluid consistence, of the sp. gr. 1-452, remaining liquid at zero, beginning to give out 
oxygen when heated above 15:5° C. (60° F.), and at a higher heat rapidly and sometimes 
explosively resolved into water and oxygen. But when diluted with water, with which 
it unites in all proportions, it is not decomposed under 37:7° C. (100° F.). The great 
facility with which it parts with oxygen renders it a powerful oxidizer; and the simple 
contact with various substances, as platinum, gold, and silver, causes it to be resolved 
into oxygen and water. On the contrary, certain other substances, even though ordi- 
narily evincing a strong affinity for oxygen, as phosphorus, for example, are unaffected 
by it, and there area large number of bodies, as ammonia, hydrocyanic acid, tobacco, 
aconite, and most other narcotic substances, which have the property not only of being 
unaffected by it, but of restraining its oxidizing influence on other bodies. Its relations 
to ozone are peculiar; and at one time it was conjectured that ozone was nothing else 
than peroxide of hydrogen. At present the oxygen in it is considered by some as in 
the positive state and called antozone, while ozone itself is oxygen in the negative state, 
and the two mixing produce oxygen in its ordinary state, or neutral oxygen. When 
this neutral condition of oxygen is disturbed, giving rise to the phenomena of ozone, 
antozone is also liberated. Hence, according to Schonbein, whenever, upon the contact 
of phosphorus with water, ozone appears, the water is found to contain peroxide of hy- 
drogen. These facts may at some future time prove to have an important bearing on 
peroxide of oxygen as a physiological or remedial agent; but at present they may be 
left out of view in treating of it medicinally. It has been detected by M. Struvé, of St. 
Petersburg, in minute proportion, in the air of the atmosphere in Southern Russia. 
(Chem. News, July 2, 1869, p. 23.) Schdnbein has made the same discovery in the 
vicinity of Basel, in Switzerland. In both instances it was found in the rain-water. 
(Neues Repertorium, 1869, xviii. 364.) ; 

The profession is indebted to Dr. B. W. Richardson, of London, for most of what is 
known of the physiological operation and therapeutical effects of peroxide of hydrogen. 
In relation to its influence on organic bodies, Dr. Richardson found that to venous blood, 
deprived of its fibrin, it imparts oxygen, with an increase of heat, and a change of the 
color to red. Fibrin and cellular tissues cause it to evolve oxygen. Sugar and starch 
_ are decomposed by it, giving out carbonic acid. Albumen, gelatin, urea, and cutaneous 
tissue have no effect on it. Injected into the left cavities of the heart of an animal, it 
restores the irritability of that organ, but has an opposite effect in the right cavities. 
Thrown into the arteries, immediately after death, it restores for a time the contractile 
power of the muscles, and suspends cadaveric rigidity, while it counteracts the influence 
of various medicinal substances that cause muscular spasm. Dr. Richardson inferred 
from his experiments that the peroxide might be found useful as an antidote to the nar- 
cotic poisons, as a local application to gangrenous ulcers, and as an internal remedy in 
low forms of fever. Subsequently, from numerous therapeutical trials of the remedy, : 
he came to the conclusion that it is of great value in chronic and subacute rheumatism ; 
acts in the removal of scrofulous tumors like iodine ; relieves the paroxysms of hoop- 
ing-cough, and cuts short the disease more effectually than any other medicine; affords: 
great relief in chronic bronchitis with dyspnea; and, in phthisis, operates favorably in 
the early stage by improving digestion and giving increased activity to chalybeate 
remedies, while in the advanced stages it afforded great relief to the dyspnoea and op- 
pression, acting, indeed, in this respect like opium, without its narcotic effects. In gen- 
eral, it seemed to him to improve-digestion, and therefore to be useful in cases compli- 
cated with dyspepsia. Sometimes, when freely employed, it produced profuse salivation, 
suggesting the idea that it might in other respects resemble mercury, and possibly be 
found capable of replacing this remedy to a certain extent in the treatment of disease. 
Dr. Richardson recommends that a solution of the peroxide should be used charged with 
ten volumes of oxygen, the dose of which may be from one to four fluidrachms, freely 
diluted with water. There are so many substances which decompose the peroxide, that, 
as a general rule, it is best given without addition; at least nothing should be allowed: 
to remain long in contact with it. There can be no difficulty in obtaining the desired 
strength of ten volumes of oxygen to one of the solution, by estimating the quantity 
of oxygen contained in the peroxide of barium employed in the process, (See Lancet, 
Oct. 20, 1860, and April 12, 1862.) 

Ozonic ether isa name proposed for a solution of peroxide of hydrogen in ether, which 
was first noticed by Dr. Richardson. Ether will take a portion of the peroxide from its 
watery solution, forming a compound of considerable stability, as it has borne a voyage 
to Australia without change. Dr, Richardson recommends it for diffusion in the state 
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of spray in the sick chamber, as it has great purifying power. Care, however, must be 
taken to guard against the consequences of its extreme inflammability. (See A. J. P., 
1869, p. 156.) | But ozonic ether owes the reputation which it has so suddenly acquired 
to its supposed efficacy in the treatment of diabetes. In a letter by Dr. John Day, dated 
Australia, August, 1867, and published in the Lancet (Jan. 11, 1868), an account is 
given of an apparently quite desperate case of that disease, in which he was induced to 
give the ethereal solution of the peroxide of hydrogen, by the hope of oxidizing the 
sugar in the circulation, and thus causing its elimination through the lungs instead of 
the kidneys. He gave half a drachm of the solution, mixed with an ounce of distilled 
water, three times a day. The effect was most striking. The quantity of urine dis- 
charged rapidly decreased to the normal standard, its sp. gr. diminished at the same 
time, the thirst disappeared, and the patient, who was a woman, appeared to have been 
snatched from the brink of the grave. In less than a month, she had so far improved 
that she considered herself quite well, though there was probably still sugar in the 
urine. The case of a man was afterwards described, in a letter from Mr. S. J. Bayfield 
of London, to the Med. Times and Gaz. (1868, p. 404), in which a cure was effected 
under the use of the medicine as employed in the case of Dr. Day. Experience thus 
far would seem to be greatly in favor of the remedy; but among the first therapeutic 
experiments of Dr. Richardson with peroxide of hydrogen had been its use in diabetes, 
in which, though it appeared to have considerable effect in diminishing the discharge 
of urine and the secretion of sugar, it had shown no power of arresting the course of 
the disease, which, so far as traced to its results, had proved uniformly fatal. (Med. 
Times and Gaz., 1868, p. 662.) Dr. Pavy, also, who tried it in a few cases, failed to get 
any advantage from its use. (On Diabetes, 2d ed., p. 268.) Dr. John Day believes that 
the efficacy of iodide of potassium in chronic syphilis is much increased by the exhi- 
bition of peroxide of hydrogen shortly after each dose of the iodide. He thinks that the 
iodide is in this way liberated in the blood. (Med. Times and Gaz., 1871, p. 569.) 

Locally employed, peroxide of hydrogen sometimes acts very beneficially, especially 
in feeble, flabby, or ill-conditioned ulcers, in chancre and diphtheritic sores, in all of 
which it operates, not as a corrosive substance, but probably by imparting oxygen to 
the diseased tissues, and thus destroying them. 

PETROLEUM. Rock Oil. This was recognized by the late London and Edinburgh 
Colleges, but has been omitted in the British Pharmacopeeia, and, as it holds no place in 
that of the United States, takes rank among the extra-officinal medicines. Petroleum 
js a native mixture of hydrocarbons with very small amounts of oxidation or altera- 
tion products admixed. The hydrocarbons may be gaseous, liquid, or solid, and in crude 
oil, fresh from the wells, all three classes are present. The hydrocarbons belong to 
several of the homologous series known to organic chemistry. The researches of Pelouze 
and Cahours, of Warren, and more especially of Schorlemmer, have established the pres- 
ence of the paraffin series, CunH,n+-,, beginning at marsh-gas and continuing through 
the liquid members, which constitute the bulk of the oil, to the solid hydrocarbons 
known commercially as ‘‘ paraffin”’ ; of the olefine series, CnH,n; and of the benzol series, 
CnH,n—,. After the oil has been heated, as in distillation, pyrogenic products form, 
so that in the residues of petroleum distillation naphthalene, anthracene, and other 
higher hydrocarbons have been detected. In Caucasian petroleum, Beilstein and Kur- 
batow (A. J. P., 1880, p. 612) have also found another homologous series of hydrocar- 
bons, hexahydrobenzol, C,H,,, and its homologues. 

Pennsylvania petroleum consists, however, chiefly of paraffins, and the individual 
hydrocarbon making the bulk of illuminating oil is heptane, C,H, The oxidation pro- 
ducts accompanying petroleum constitute only a small fraction of one per cent. usually, 
and have not been studied chemically. Prolonged atmospheric exposure may, however, 
cause a petroleum to thicken, at least superficially. In this way the semi-solid deposits 
of California are explained, as well as Rangoon tar and Trinidad pitch or bitumen. 
When the bitumen is in the solid state it is called asphaltum. This is black, dry, friable, 
and soluble in water or alcohol. Not unfrequently asphaltum exists in nature mixed 
with more or less of the liquid substance; and this semi-solid mixture is distinguished 
by the name of maltha or mineral tar. 

Petroleum has been known from the earliest historical period. Herodotus refers to 
wells of it existing in Zante, and from time immemorial it has been known in Persia, 
where it was probably connected with the origin and ceremonies of fire-worship. Until 
the discoveries of Pennsylvania petroleum, the best-known sources of it were the bor- 
ders of the Caspian Sea in Persia, at Amiano in Italy, at Gabian in France, the island 
of Trinidad in the West Indies, and in the Burman Empire near Rangoon, where vast 
quantities have been annually raised for many centuries, without any apparent exhaus- 
tion of the wells from which it is drawn. Within the limits of the United States it has 
long been known to exist ina few localities. On the borders of Seneca Lake in the 
State of New York, small quantities of it were collected, and to some extent used in 
medicine under the name of Seneca oil. In Western Pennsylvania, on Duck Creek in 
Ohio, near Scottsville in Kentucky, and on the Kanawha in Virginia, it attracted local 
attention; and a certain locality in Western Canada had acquired some notoriety by its 
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burning spring. But little attention was paid to it until about twenty-three years since ; 
when, the preparation of oil for burning, distilled from bituminous shales, having proved 
very profitable, and a strong resemblance having been proved to exist between this and 
petroleum, enterprise was directed towards some of the known sources of the latter 
liquid, and, being greatly stimulated by success, soon led to further and astonishing 
discoveries. Hitherto the most productive locality of petroleum has been in Western. 
Pennsylvania; but it has been found to exist in great quantities elsewhere, and in fact 
occupies large portions of a region commencing in Western Canada, and extending, 
through New York and Pennsylvania, westward into Ohio and Kentucky, and far 
southward into Western Virginia. From later accounts it appears that petroleum exists 
also abundantly in California, although, as before stated, of a thicker quality. 

In the early days of the petroleum discovery the oil was gathered as it floated on the 
surface of the water in springs or small streams. In 1859 the first oil well, the Drake 
well, was sunk near Titusville, Pa., and the oil-bearing strata were reached at a depth 
of 71 feet, with the result of some 8 barrels per day. In 1861 and 1862 the first large 
flowing wells were struck in drilling for oil. The explanation of these flowing wells is 
simply that in new territory the gaseous hydrocarbons have accumulated with the liquid 
oil in such amount that they exert an enormous pressure, causing a flow of oil at the rate 
of two, three, and in one case as high as five thousand barrels per day. At the present 
time, a fresh district has been opened in Warren Co., Pa., and four large flowing 
wells are together pouring forth some 6000 to 7000 barrels of oil daily. Often, how= 
ever, the pent-up gas escapes with enormous force without any accompanying oil. 
These ‘gas wells,’’ as they are termed, are well known throughout the oil regions. 
Prof. Sadtler has analyzed numerous samples of this natural gas, and finds it to consist 
chiefly of methane and its homologues, with traces of the olefines and of carbon monox- 
ide. In one case free hydrogen was present. (Proc. Amer. Philos. Soc., xvi. 585, 
1877.) After a well has flowed oil for a time, it will continue to yield, on pumping. 
Indeed, many smaller wells never have flowed, and have to be pumped from the start. 
In some districts ‘‘ torpedoing’”’ with nitroglycerin has been largely resorted to after 
a well has begun to decline in power, in order to increase the flow. The explosion 
effects this by shattering the sandstone and pebble conglomerate which holds the oil, 
so that new channels are opened. 

Oil wells are of various depths. The first or Drake well, as stated, was only 71 feet 
deep, while in Butler County the fourth sand-rock was reached only at a depth of from 
1500 to 1800 feet. 

There are two theories as to the origin of petroleum. According to one, it is simply 
a product of distillation from the bituminous shales which underlie almost the whole of 
this oil-producing country. The gas and the liquid oil are equally products of this dis- 


 tillation. According to the other it represents the decomposition of marine plants and 


possibly animal life which accumulated in these sand-rock formations. These decom- 
position products may have also been in part subjected to distillation. 

Crude petroleum is occasionally of a clear color when taken from the earth, but is 
generally of a greenish color, appearing claret-red by transmitted light. The green 
color may, however, become so dark as to be almost black. In gravity it varies from 
0:865 to 0:777, or from 32°5° to 52° Baumé. 

The enormous production of crude petroleum in the last twenty-five years has had the 
effect of developing a variety of new industries connected with the working or shipping 
of it. The whole producing area of Western Pennsylvania is now covered with a net- 
work of wrought-iron pipes, for the conveyance of the oil; and these ‘‘ pipe lines’’ have 
even extended to the sea-board in two cases, so that crude oil is pumped from the 
vicinity of the wells to the sea-board cities to be refined there or to be exported in bulk. 
The refining of crude oil, and the working up of the several liquid and solid products 
that are known commercially, are also immense industries. The following figures 
show the quantities of petroleum and petroleum products exported during the year 1881. 
This is, of course, independent of the amount used in home consumption. Crude oil 
exported, 40,430,108 gal. ; value, $3,089,297 ; naphthas exported, 20,655,116 gal. ; value, 
$1,981,197; illuminating oil exported, 444,655,615 gal.; value, $42,122,683; lubrica- 
ting oils exported, 5,053,862 gal. ; value, $1,165,605; residuum exported, 3,756,018 gal. ; 
value, $197,321; total exported, 514,550,719 gal. ; value, $48,556,103. 

Barbadoes petroleum is a black, nearly opaque, inflammable liquid, of the consistence 
of molasses, unctuous to the touch, and possessing a bituminous taste, and a strong and 
tenacious odor. Its sp. gr. varies from 0-730 to 0-878. When subjected to distillation 
it yields naphtha, and leaves a solid residue of asphaltum. It is little affected by alco- 
hol, acids, or alkalies, but dissolves in ether and in the fixed and volatile oils. It con- 
sists chiefly of carbon and hydrogen, associated with a little nitrogen and oxygen. Ran- 
goon petroleum, also called Rangoon tar and Burmese naphtha, has a greenish brown 
color, a peculiar, rather fragrant odor, and the consistence of goose-fat. It is lighter 
than water. Heated to 32:2° C. (90° F.) it becomes a very mobile liquid. By distilling 
it in a current of steam, first at 100° C. (212° F.), and afterwards super-heated, Drs. W. 
de la Rue and H. Miller obtained 96 per cent. of volatile products, solid and liquid. 
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The solid product (paraffin) amounted to from 10 to 11 per cent. The liquid product, 
usually called naphtha, is separable by sulphuric and nitric acids into two series of hydro- 
carbons; one series removable by these acids, the other resisting their action. The 
former series contain fewer atoms of hydrogen than of carbon, and embrace, among other 
hydrocarbons, berzol and toluol. The latter, which form by far the larger portion of 
the liquid produc ,, are perfectly colorless, almost inodorous, very mobile liquids, not 
congealable by intense cold. They belong to the paraffin series, and have the general 
formula CnH,n + ,. 

The method of purifying petroleum is analogous to that already described for puri- 
fying coal tar. The crude oil is put into large retorts of wrought iron and exposed to 
a heat rising gradually to between 3815-5° C. (600° F.) and 426:6° C. (800° F.), by which 
all the volatile ingredients are distilled, leaving 10 or 12 per cent. of solid residue, consti- 
tuting asort of coke. The liquids thus obtained are comparatively colorless, though still 
retaining the strong odor of the crude oil. The several fractions are caught separately, 
and are of very different gravities and volatility, adapting them for different uses. An 
average result of distillation may be stated as follows: Gasoline 14 per cent., refined 
naphtha 10 per cent., benzin 4 per cent., refined petroleum or kerosene 55 per cent., lubri- 
cating oil 173 per cent., paraffin 2 per cent., loss, gas, and coke 10 per cent. A crude 
distillate, however, would not be adapted for the purposes of an illuminating oil, so the 
distillate must be treated with acid. It is placed in the treating tank or ‘‘agitator’’ and 
one or two per cent. of strong sulphuric acid is added, when by the aid of an air-blast 
introduced below the whole is violently agitated. The acid combines with the impurities 
of the oil and forms a tarry substance, called the ‘‘sludge acid,’’ which settles to the 
bottom, and after the whole has subsided is removed. Theoilis then washed with water 
and again agitated, the process being repeated once or twice. It is then treated with 
caustic soda solution and again washed. The oilis now clear and almost colorless. It is 
then placed in large tanks covered with glass frames, where it is ‘‘ bleached’”’ by the aid 
of sunlight. It is sometimes atomized or sprayed in these tanks, and is thus brought 
to the desired fire-test. In most States of the Union the legal fire-test for illuminating 
oils is 110° F.; that is, it must not evolve inflammable vapors under this temperature of 
110° F. Many special brands of illuminating oil have a much higher fire-test, as high 
even as 300° F. 

Lubricating oils, on the other hand, are valued according to their “‘ cold-test ;”’ that is, 
they must not congeal except at very low temperatures. A lubricating oil, therefore, 
consists of the heavy liquid hydrocarbons of the paraffin and olefine series, but is free 
from the solid paraffin. 

Medical Properties and Uses. Petroleum is accounted a stimulating antispasmodic, 
expectorant, and diaphoretic. In large quantities it may prove poisonous, as shown by 
a case recorded in the Journ. de Pharm. (Mars, 1869, p. 227), in which, after swallow- 
ing by mistake a quantity of rectified petroleum, a workman was seized almost imme- 
diately with violent inflammation of the throat, with colicky pain, and a desire to vomit, 
followed in an instant by a fearful tetanic seizure, and a general rigidity, attended with 
the most frightful cries. After a relaxation of ten minutes the symptoms returned with 
still greater violence; and life was probably saved only through the prompt action of 
the powerful emeto-cathartic medicines administered. It is occasionally given in disor- 
ders of the chest, when not attended with inflammation. In Germany it has been ex- 
tolled as a remedy for tape-worm. Schwartz’s formula in such cases was a mixture of 
one part of petroleum with one and a half parts of tincture of assafetida, of which forty 
drops were given three times a day. Externally, petroleum is employed in chilblains, 
chronic rheumatism, affections of the joints, paralysis, and diseases of the skin, and is 
said to be very effectual in psora and prurigo. (See Petrolatum, Part I.) It also affords 
a good antiseptic dressing for wounds. (Med. Times and Gaz., 1870, p. 101.) It is an 
ingredient in the popular remedy called British oil. (See note, p. 1048.) The dose of 
Barbadoes petroleum is from thirty drops to a small teaspoonful, given in any con- 
venient vehicle. Rangoon petroleum is probably more active, and should be given in 
a smaller dose. Crude petroleum is used to a considerable extent as an external appli- 
cation in domestic practice. It is light-colored, thinner in consistence, and less sapid 
and odorous than the Barbadoes petroleum, and probably contains more naphtha. The 
finer kinds of petroleum, called naphtha, have been used with advantage in epidemic 
cholera by Dr. Andreosky, of the Russian army, by M. Cloquet, physician to the Shah 
of Persia, and by M. Moretin, of France. They gave from ten to twenty drops in half 
a glass of white wine or mint-water. Itis affirmed that many cases of asthma are much 
benefited by inhaling petroleum vapors. 

PHLORIZIN. Phloridzin. Phlorrhizin. (C,H ,O,.) This is a bitter principle, dis- 
covered by Dr. Konink, of Germany, in the bark of the apple, pear, cherry, and plum 
trees. It is most abundant in the bark of the root, and derived its name from this cir- 
cumstance (from two Greek words Soc, bark, and fifa, aroot). It is light, white, crys- 
tallizable in silky needles, of a bitter taste, soluble in about 1000 parts of cold and in all 
proportions in boiling water, very soluble in alcohol and methylic alcohol, scarcely 
soluble in ether cold or hot, dissolved without change by solutions of the alkalies, de- 
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prived of its water of crystallization at 100° C. (212° F.), and fusible at a somewhat 
higher temperature. The ammoniacal solution becomes red on exposure to the air on 
account of the formation of phloridzéin, C,,H,)N,O,;. It is without acid or alkaline 
reaction, and belongs to the class of glucosides. When heated with dilute hydrochloric 
or sulphuric acid, it is converted into sugar and a peculiar substance called phloretin, 
C,;H,,0;. (See Chem. G'az., viii. 892.) To obtain it, the fresh bark of the root of the ap- 
ple-tree should be selected, as the dried bark is said to contain it in much smaller propor- 
tion. The bark is to be boiled for an hour or two successively in two separate portions 
of water, each sufficient to cover it, and the decoction set aside. At the end of thirty 
hours they will have deposited a considerable quantity of colored phlorizin, which may 
be purified by boiling for a few minutes with distilled water and animal charcoal, fil- 
tering, repeating this process two or three times, and then allowing the solution to cool 
slowly. The phlorizin is deposited in the crystalline state. An additional quantity 
may be obtained by evaporating the decoction to one-fifth of its bulk, allowing it to 
cool, and purifying the substance deposited in the same manner as before. Rochleder 
states that the leaves contain a principle, zsophlorizin, isomeric with phlorizin. 

Phlorizin is said to possess the anti-intermittent property in a high degree, and to 
have proved successful where quinine had failed. It was employed by Dr. Konink in 
the dose of 10 or 15 grains, and effected cures in several cases of intermittent fever. Dr. 
De Ricci recommends it very strongly as a tonic in the dyspepsia of delicate females, in 
the debility of children requiring a supporting treatment, and in all cases in which 
quinine is indicated but is not well borne. He has never known it to disagree with 
patients in the dose of 10 grains three or four times a day. As a tonic, 5 grains of it 
may be given at a dose. Though nearly insoluble in water alone, it may be readily ex- 
hibited in solution by adding to the water a few drops of spirit of ammonia. (Dub. Quart. 
Journ., Aug. 1862.) 


PHOSPHATE OF POTASSIUM. Potassit Phosphas. (K,HPO,.) The phosphate 
of potassium, which has of late come into use as a medicine, is the dipotassic orthophos- 
phate, having a composition precisely analogous to that of the medicinal phosphates of 
sodium and ammonium. It may be formed precisely as phosphate of sodium is pre- 
pared ; or by saturating, by means of carbonate of potassium, common or orthophos- 
phoric acid, H,PO,. The medicinal phosphate of potassium is a white, amorphous, de- 
liquescent salt, crystallizing with difficulty. It has been given as an alterative in 
scrofula and phthisis, and in some other diseases, with supposed advantage. The dose 
is from ten to thirty grains three times a day, dissolved in a tablespoonful of water. 


PHOSPHATE OF ZINC. Zinci Phosphas. (Zn,P,0,,2H,0.) Dr. Barnes, of London, 
has bronght forward this salt of zinc as having special advantages over other salts of 
the same metal in the treatment of nervous diseases. The theoretical ground of prefer- 
enc is that in diseases of the brain there is apt to be a waste of phosphorus in the 
cerebral substance, and the phosphoric acid offers the means of supplying the deficiency. 
Phosphate of zine, or trizincie orthophosphate, may be prepared by the mutual reaction 
of sulphate of zinc and an alkaline phosphate. It is a white powder, insoluble in water 
but soluble in acids. Dr. Barnes has found it peculiarly useful in the insanity occurring 
in the convalescence from fevers, in which he associates it with quinine, and in epilepsy 
attended with disorder of the uterine functions. He also uses it preferably to the sul- 
phate of zinc in the sweats of phthisis. He finds it less liable to disturb the stomach 
than the sulphate. It may be given in pill, or dissolved in water acidulated with phos- 
phoric acid, in the dose of from one to three grains. 


PHYSALIS ALKEKENGI. Alkekengi. Common Winter Cherry. A perennial her- 
baceous plant, belonging to the Solanacex, growing wild in the south of Europe, and 
cultivated in our gardens. The fruit is a round red berry, about as large as a cherry, 
enclosed in the calyx, and containing numerous flat kidney-shaped seeds. All parts of 
the plant are bitter, especially the leaves and the capsules enveloping the fruit. The 
berries are very juicy, and have an acidulous, bitterish taste. By drying they shrink, 
and become of a brownish red color. The bitter principle has been isolated by MM. 
Dessaignes and Chautard, and named by them piysalin. It is obtained by agitating an 
infusion of the plant with chloroform, which extracts the bitter principle, and yields it 
by evaporation. To purify it, dissolve it in hot alcohol, add a little animal charcoal, 
filter, precipitate by water, and wash the precipitate with the same liquid. It is a light 
powder, white with a shade of yellow, of a taste slight at first, but in the end per- 
manently bitter, very slightly soluble in cold water, somewhat more soluble in boiling 
water, and very soluble in alcohol and chloroform, especially with the aid of heat. Its 
composition is C,,H,,0;. (Journ. de Pharm., 8e sér., xxi. 24.) The berries are said to 
be aperient and diuretic, and have been recommended in suppression of urine, gravel, 
and other complaints of the urinary passages. M. Gendron recommends them very 
highly as a febrifuge. He thinks they are most effective when allowed to ripen and 
begin to dry on the stem. He usually administers about three drachms daily in two 
doses. (Arch. Gén., xxiii. 586.) A French physician has published a pamphlet on gout, 
in which he strongly recommends alkekengi as more efficacious even than colchicum. 
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He takes the flowers and unripe fruit, dries and powders them, makes the powder into 
a paste with water and a little slaked lime, treats the mixture with boiling alcohol, and 
finally filters and evaporates the alcoholic liquid. The residue is given in the form of 
pill, made with solution of silicate of sodium and powdered Teucriwm Chamedrys. 
Five or six of the pills are taken daily. (Braithwaite’s Retrospect, Am. ed., No. 46, p. 
214.) From six to twelve berries, or an ounce of the expressed juice, may be taken for 
a dose; and much larger quantities are not injurious. They are consumed to a consider- 
uble extent in some parts of Kuropeas food. The berries of the Physalis viscosa, of this 
country, are said by Clayton to be remarkably diuretic. 


PICHURIM BEANS. Sassafras Nuts. The seeds of an uncertain tree growing in 
Brazil, Guiana, Venezuela, and other parts of South America. The tree has been sup- 
posed to be the Ocotea Pichurim of Kunth (Laurus Pichurim, Richard, Aydendron 
Laurel, Nees); but its position in either of these genera is denied by F. Nees von 
Esenbeck ; and the plant is now referred to the genus Nectandra with the specific name 
Puchury. There appear to be two varieties of Nectandra Puchury, one bearing larger 
and the other smaller fruit, and distinguished as the major and minor. Professor 
Carson, of the University of Pennsylvania, had specimens of the fruit and other parts 
of the tree sent him, sufficient to verify the ascription of the pichurim beans to this 
source. (A. J. P., xxvii. 885.) The beans are the kernels of the fruit separated into 
halves. They are ovate-oblong or elliptical, flat on one side, convex on the other, of a 
grayish brown color externally, chocolate-colored within, of an aromatic odor between 
that cf nutmegs and sassafras, and of a spicy pungent taste. There are two kinds, one 
about an inch and a half long by half an inch in breadth, the other little more than half 
as large, rounder, and of a dark brown color. The former were said by Dr. Carson to 
come from Brazil, the latter from Venezuela, and may be severally the product of the 
varieties of the tree above referred to. (/bid., p. 387.) Bonastre has found them to con- 
tain a concrete volatile oil, a fatty matter of the consistence of butter, stearin, resin, 
brown coloring matter, fecula, gum, sugar, and lignin. Their virtues depend on the 
volatile oil. The buttery portion, known as ‘pichurim fat,’ contains daurostearin, 
C,H;(C,,H,,0,)3, and pichurim camphor, which, according to Gerhardt, is identical 
with laurel camphor. In A. J. P., 1851, p. 1, Prof. Procter describes a liquid product 
brought from South America, known as ‘‘the native oil of laurel or sassafras,” or 
‘‘aceyte de sassafras,’’ said to be obtained by making incisions in the trunk of a tree 
growing on the Orinoco. As described by Prof. Procter, it is an oleoresin, of the sp. gr. 
0:898, of a light auburn color, a peculiar penetrating odor, and an aromatic, bitterish, 
pungent, and somewhat camphorous taste. On distillation, almost the whole passes 
over in the shape of a colorless volatile oil; a small proportion only of resinous matter 
being left behind. This oleoresin is conjectured to be the same as that employed for 
aduiterating the copaiba exported from Maracaibo. It may be distinguished from 
copaiba by its ready solubility in alcohol of 0838, and by the fact that its volatile oil is 
acted on by potassium. It is believed to be the same product as the ‘native oil of 
laurel’’ described by Pereira, which was obtained from Demerara, and by incisions in 
a large tree. Prof. Carson, on comparing it with a specimen of oil presented to him as 
obtained from the same tree with the fruit above mentioned, had no hesitation in con- 
sidering them as identical, and, therefore, in referring the so-called native oil of laurel 
to Nectandra Puchury. Miller, by distilling the oil in contact with sulphuric acid, 
obtained a greenish yellow oil possessing the peculiar odor of the beans. By fractional 
distillation he separated—1, a colorless oil, boiling at 150° C. (802° F.) ; 2, a colorless oil, 
boiling between 165° C. (829° F.) and 170° C, (888° F.) ; both of these oils consist prin- 
cipally of a hydrocarbon, C,,H,,; 8, a greenish yellow viscid oil, boiling between 235° C. 
(455° F.) and 240° C. (464° F.), and having the composition C,,H;,0,; 4, a deep blue 
oil, having a faint odor, boiling between 260° C. (500° F.) and 265° C. (509° F.). In 
medical properties the pichurim beans resemble the common aromatics, and may be em- 
ployed for the same purposes. In South America they are said to be used as a substitute 
for nutmeg, and have even been called by that name. They are rare in this country. 
The oil obtained from the tree is said to impart its odor to the perspiration and urine, 
and to be useful in rheumatism, gout, etc. The bark is sometimes employed as a tonic 
and febrifuge. 


PICRIC ACID. Carbazotic Acid. Trinitrophenic Acid. Trinitrophenol. (C,H,(NO,),0.) 
This acid is obtained by the action of nitric acid on indigo, silk, salicin, aloes, benzoin, 
phlorizin, Australian gum, and other substances, or, as the name indicates, from phenol 
(carbolic acid). It may be cheaply prepared by adding coal-tar creasote (impure car- 
bolic acid) gradually to strong nitric acid and heating, when, on standing, the picric 
acid will crystallize out; but in practice it is now almost always made by dissolving crys-" 
tallized carbolic acid in strong sulphuric acid, and adding either nitric acid or sodium 
nitrate to the resultant sulphophenic acid. (Allen, Commerc. Org. Anal., p. 827.) It is 
in pale yellow shining scales, soluble in water, to which it gives a strong yellow color 
and very bitter taste. Its salts crystallize readily, and explode when heated. The 
potassa salt is so sparingly soluble, that an alcoholic solution of the acid may be used 
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as a test for this alkali. It is largely used in dyeing, producing magnificent yellow 
colors, and, in connection with indigo or Prussian blue, different shades of green. The 
salts which picric acid forms with potassa and soda are yellow and bitter; and it is in 
this state that the acid is often used in dyeing. It should be understood, however, 
that these salts are capable of exploding violently, at elevated temperatures or from a 
severe blow; and very fatal consequences occurred from such an explosion of a large 
quantity of picrate of potassium, in one of the magazines of Paris, in March, 1869. 
(Journ. de Pharm., 1869, p: 247.) According to Mr. Galippe, picric acid affords one of 
the most sensitive known tests for albumen. He uses a saturated aqueous solution, 
putting it first into a test tube and dropping in the suspected urine. If albumen be 
present, a white line forms at the junction. (Edinb. Med. Journ., 1878, p. 178.) 

In large doses picric acid is poisonous; 10 grains of it having been sufficient to kill a 
dog in less than two hours. (Taylor on Poisons, p. 798.) It was first used in intermittent 
fever by Dr Bell, of Manchester, and several practitioners have since claimed for it 
decided antiperiodic properties. More recent studies have, however, shown that the 
remedy is entirely unreliable. Anthelmintic powers have also been assigned to it, but 
Erb has proven that it is of no value in cases of tape-worm or in trichiniasis. (Das 
Pikrinstiure, Wurzburg, 1865.) The most eligible form for administration is the salt 
of ammonia (picrate of ammonia), given in pill, in doses of a quarter to half a grain, 
three times a day. Mr. Aspland began with a grain three times a day, and increased 
to 4 grains for a dose. A curious effect of these salts, first observed by Dr. Moffat, is 
to produce, in many cases, a temporary yellowness of the skin and conjunctiva, as in 
jaundice. The effect is generally induced when about 15 grains of the acid have been 
taken. The urine also becomes orange-colored. The color disappears in two or three 
weeks after ceasing to use the medicine. 

Picrate of iron may be prepared by digesting pure crystallized picric acid with an 
excess of recently precipitated ferric oxide and water at a gentle heat, till the acid has 
disappeared, filtering, and evaporating the filtrate at a temperature not exceeding 
100° C. (212° F.).. Thus prepared it is amorphous, reddish brown in mass, lighter col- 
ored in powder, of an astringent and intensely bitter and persistent taste, and readily 
soluble in water. On account of its bitterness, it is best given in pill. (See A. J. P., 
1863, p. 169.) 


PICRORHIZA KUERVA. Under the name of kali-kutki a root has long been in 
use in India, which is stated to be the product of Picrorhiza kuerva. It is said to bea 
very valuable tonic, but has not yet found its way into European commerce. Jor an 
account of its physical properties, see P. J. T’r., Dec. 1870, p. 502. 


PIMPINELLA SAXIFRAGA. Small Burnet Saxifrage. Saxifraga. A perennial 
umbelliferous European plant, growing on sunny hills, and in dry meadows and pastures. 
The root has a strong, aromatic, yet unpleasant odor, and a sweetish, pungent, biting, 
aromatic, bitterish taste. Its active constituents are volatile oil and an acrid resin. 
It is considered diaphoretic, diuretic, and stomachic, and has been used in chronic ca- 
tarrh, asthma, dropsy, amenorrhea, etc. The dose in substance is about half a drachm, 
and in infusion two drachms. The root is used also as a local stimulant in toothache, etc. 


PINCKNEYA PUBENS. Michaux. A large shrub or small tree, growing in 
South Carolina, Georgia, and Florida, in low and moist places along the sea-coast. It 
is closely allied, in botanical characters, to the Cinchonas, with which it was formerly 
ranked by some botanists. The bark is bitter, and has been used with advantage in in- 
termittent fever. 


PISCIDIA ERYTHRINA. Jamaica Dogwood. This is a leguminous tree growing 
throughout the West Indies, and yielding to commerce a very valuable wood. From 
time immemorial the bark has been used for catching fish. The leaves, twigs, and root- 
bark are collected, macerated with the residue from the distillation of rum or with 
lime-water, then transferred into baskets, and the latter dragged up and down the water 
until the active principle has been extracted and the fish are stupefied. 

In 1844, Dr. William Hamilton called the attention of the profession to the plant (P. 
J. Tr., Aug. 1844) as a powerful narcotic, capable of producing sleep and relieving pain 
inan extraordinary manner, and stated that in toothache a saturated tincture is exceed- 
ingly efficacious, not only affording relief when taken internally, but uniformly curing 
the pain when introduced upon a dossil of cotton into the carious tooth. Notwith- 
standing these statements, no attention was given to the subject until the enterprise of 
Parke, Davis & Co. recently brought it before the notice of the profession. The bark 
of the root as it appears in commerce is described as follows. 

‘‘ The bark of commerce appears in pieces of two to four inches in length, and from 
‘one to two inches wide, and about one-eighth of an inch in thickness. The outer sur- 
face of some of the pieces is of a dark gray brown, while others are of a yellow brown, 
with no shade of gray present. The bark is frequently studded with flattened protuber- 
ances of a lighter color than the surrounding cork. The central part of the bark is much 
lighter colored, and, when wet or freshly broken, is of a peculiar blue-green color. The 
inner part of the bark is of a dark brown color, and very fibrous. It has a strong dis- 
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agreeable odor of opium when broken into pieces. It is strongly acrimonious, and pro- 
duces a burning sensation in the mouth and pharynx.” ; 

In all probability the active principle is an alkaloid, but we are not aware that this 
has as yet been obtained in a pure state. A resinoid, yellowish powder, separated by Mr. 
Nagle, has received the name of piscedin. 

The action of the drug upon the lower animals has been studied by Drs. J. Ott and A. 
C. Nagle with similar results. (Jamaica Dogwood, Parke, Davis & Doe 1881.) The con- 
clusions reached are—1. It is narcotic to frogs, rabbits, and men. 2. It does not affect 
the irritability of the motor nerves. 8. It does not attack the peripheral ends of the 
sensory nerves. 4. It reduces reflex action by a stimulant action on the centres of Set- 
schenow. 5. It produces a tetanoid state by a stimulant action on the spinal cord, and 
not by a paralysis of Setschenow’s centres. 6. It dilates the pupil, which dilatation 
passes into a state of contraction upon the supervention of asphyxia. 7. It is a salivator. 
8. It increases the secretion of the skin. 9. It reduces the frequency of the pulse. 10. 
It increases arterial tension by stimulation of the vaso-motor centre. 11. This increase 
of pressure is soon succeeded by a fall, due to a weakening of the heart itself. 

The exact practical value of the drug has not been determined, nor are the results pro- 
duced in man by doses approaching toxic, known. Dr. Hamilton took a drachm, when 
laboring under severe toothache, on going to bed. He first felt a violent sensation of 
heat internally, which gradually extended to the surface, and was followed by profuse 
perspiration, with profound sleep for twelve hours. On awaking, he was quite free 
from pain, and without the unpleasant sensations which follow a dose of opium. 

Various practitioners have reported good results from its use as an anodyne in neu- 
ralgia, nervous insomnia, hooping-cough, ete., but in other hands it has failed to do 
good. Dr. H.C. Wood has found it in one case of neuralgia to produce great nausea and 
gastric distress without evincing the slightest narcotic effect. The dose of the fluid 
extract is a drachm, to be carefully increased. 


PLANTAGO MAJOR. Plantain. The leaves are saline, bitterish, and austere to the 
taste; the root saline and sweetish. The common plantain weed was formerly con- 
sidered refrigerant, diuretic, deobstruent, and somewhat astringent. The ancients 
esteemed it highly in hemorrhages, particularly from the lungs, consumption, dysen- 
tery, etc., but it is at present never used, except it be externally in domestic practice as a 
stimulant application to sores. The leaves are put on whole or bruised in the form ofa 
poultice. Plantago media and P. lanerfolia, or rib-grass, which are also indigenous, pos- 
sess properties similar to those of P. major, and may be used for the same purposes. 

Semen psyllit are the seeds of several species of European Plantago. The best are 
those of Plantago Psyllium, or fleawort, which grows in the south of Europe and in Bar- 
bary. They are small, about a line long by half a line in breadth, convex on one side, 
concave on the other, flea-colored, shining, inodorous, and nearly tasteless, but muci- 
laginous when chewed. They are demulcent and emollient, and may be used internally 
and externally in the same manner as flaxseed, which they closely resemble in medical 
properties. 


PLATINUM. The most useful salt of Platinum is the chloride, PtCl,5H,O, which 
may be obtained by mixing an aqueous solution of chloroplatinic acid, H,PtCl,, with a 
solution of nitrate of silver: a precipitate containing the silver, combined with some 
platinum and chlorine, separates, and the yellowish red solution yields on evaporation 
fine large red crystals of chloride of platinum. The compound usually called platinum 
chloride is said by Roscoe and Schorlemmer to be chloroplatinic acid, H,PtCl,,6H,O, and 
is made by dissolving the metal in nitro-hydrochloric acid, and evaporating with hydro- 
chloric acid until all of the nitric acid is removed. In 1826, Prof. Gmelin, of Tubingen, 
made experiments to determine the action of this metal on the economy. In 1841, Dr. 
Ferdinand Hoefer published some observations on the same subject. The latter experi- 
mented chiefly with the chloride, formerly called bichloride, and the double chloride 
of platinum and sodium. They are both poisonous; the chloride in the dose of 15 
grains, the double chloride in that of 80 grains. When a concentrated solution of the 
chloride is applied to the skin, it produces violent itching, followed by an eruption. 
Administered internally it irritates the mucous membrane of the stomach and occasions 
headache. The double chloride has no action when externally applied, and, when given 
internally, operates on the system in a less sensible manner than the chloride. It pos- 
sesses the power of augmenting the urine. Dr. Hoefer ranks the preparations of plati- 
num with the alteratives, by the side of those of iodine, arsenic, and gold. He considers 
them particularly suited to the treatment of syphilitic diseases; the chloride to cases 
of long standing and inveterate, the double chloride to those which are recent. The dose 
of the chloride is from half a grain to two grains twice a day, given in pill. Hight 
grains may be made into sixteen pills, with a drachm of the extract of guaiacum wood 
of the French Codex, and sufficient powdered liquorice root. Of these, one, two, or 
three may be taken morning and evening. The double chloride may be prepared by 
dissolving five grains of the chloride and eight of pure chloride of sodium in seven 
fluidounces of gum-water; and the whole may be taken by tablespoonfuls in the course 
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of twenty-four hours. For frictions on indolent ulcers, Dr. Hoefer used an ointment 
composed of sixteen grains of the chloride, thirty-two grains of extract of belladonna, 
and an ounce of lard. (Jowrn. de Pharm., xxvii. 218.) 


PLUMBAGO EUROPAA. Leadwort. Dentellaria. A perennial, herbaceous plant, 
growing in the south of Europe. It has an acrid taste, and, when chewed, excites a 
flow of saliva. This is particularly the case with the root, which has been long used to 
relieve toothache. Hence the plant derived the name of dentelaire by which it is known 
in France. A decoction of the root in olive oil has been highly recommended for the 
cure of the itch. Writers differ much in their statements in relation to the activity of 
the plant, some speaking of it as a rubefacient, vesicatory, and caustic, and, when swal- 
lowed, as violently emetic, and liable to produce dangerous irritation of the alimentary 
canal; while others consider it nearly inert. Perhaps the difference may be ascribed in 
part to the use of the plant in the recent state in one case, and dried or long kept in the 
other. A crystallizable, acrid principle, called plumbagin, has been extracted from tha 
root by Dulong. (Journ. de Phar., (2) xiv. 441.) 


POLYGALA RUBELLA. Willd. (P. polygama. Walter.) Bitter polygala is an in- 
digenous, perennial plant, with a branching, somewhat fusiform root, which sends up 
annually numerous simple, smooth, and angular stems, from four to eight inches in 
height. The leaves are scattered, sessile, obovate or linear lanceolate, attenuated towards 
the base, obtuse, and mucronate. The flowers are purple, and in elongated terminal 
racemes. From the base of the stem proceed other racemes, which lie upon the ground, 
or are partially buried under it, and bear incomplete but fertile flowers, the calyx of 
which is without wings. This plant is found in many parts of the United States, prefer- 
ring adry sandy or gravelly soil, and flowering in June and July. The whole plant was 
formerly officinal. It hasa strong and permanent bitter taste, which it yields to water 
and alcohol. Insmall doses bitter polygala is tonic, in larger, laxative and diaphoretic. 
The infusion of the dried plant has been usually employed to impart tone to the di- 
gestive organs. (Bigelow.) It appears to be closely analogous in medical virtues to 
Polygala amara of Europe, which is used for a similar purpose. 


POLYPODIUM VULGARE. Common Polypody. A fern belonging both to the 
old and new continents, and growing in the clefts of old walls, rocks, and decayed trunks 
of trees. The root, which is the part considered medicinal, is rather long, about as 
thick as a goose-quill, somewhat contorted, covered with brown, easily separable scales, 
furnished with slender radicles, and marked by numerous small tubercles. As found in 
the shops, it is sometimes destitute of the scales and radicles. Its color is reddish 
brown with a tinge of yellow, its odor disagreeably oleaginous, its taste peculiar, sweet- 
ish, somewhat bitter, and nauseous. The root of the variety growing upon the oak has 
been preferred, though without good reason. It was deemed purgative by the ancients, © 
who employed it for the evacuation of bile and pituitous humors in melancholic and 
maniacal cases. Modern physicians have used it in similar complaints, and asa pectoral 
in chronic catarrh and asthma. At present, however, it is scarcely ever employed, 
being considered nearly inert. It was given in doses varying from a drachm to an 
ounce, usually in connection with cathartics. 


POLYTRICHUM JUNIPERINUM. Hair-cap Moss. Robin’s Rye. This indige- 
nous moss is stated by Dr. Wm. Wood to be a powerful diuretic, and very useful in 
dropsy. (Am. Journ. Med. Sci., N.S. xxvii. 267.) He infuses a large handful of the 
whole plant in water, and allows the patient to drink freely of the tea, ‘‘ the more the 
ein Dr. Ariel Hunter confirms these statements. (N. J. Med. and Surg. Reporter, 
ix. 417. 


POPULUS. Poplar. Several trees belonging to this genus have attracted some at- 
tention in a medical point of view. In most of them the leaf-buds are covered with a 
resinous exudation, which has a peculiar, agreeable, balsamic odor, and a bitterish, bal- 
samic, somewhat pungent taste. This ‘is abundantin the buds of Populus nigra or the 
black poplar of Europe, which are officinal in some parts of that continent. They con- 
tain resin and a peculiar volatile oil. The buds of P. balsamifera, growing in the 
northern parts of North America and Siberia, are also highly balsamic; and a resin is 
said to be furnished by the tree, which is sometimes, though erroneously, called tacama- 
hac. The virtues of the poplar buds are probably analogous to those of the turpentines 
and balsams. They have been used in pectoral, nephritic, and rheumatic complaints, in 
the form of tincture; and a liniment, made by macerating them in oil, has been applied 
externally in local rheumatism. The unguentum populeum of European pharmacy is 
made, according to the directions of the French Codex, by bruising in a marble mor- 
tar, and boiling in 2000 parts of lard, with a gentle fire, till the moisture is dissipated, 
250 parts, each, of the fresh leaves of the black poppy, deadly nightshade, henbane, ané@ 
black nightshade ; then adding of the dried buds of the black poplar, bruised, 400 
parts; digesting for 24 hours; straining with strong expression; and finally allowing 
the ointment to cool after defecation. This is an anodyne ointment, occasionally em- 
ployed in Europe in painful local affections. It has been ascertained that poplar ouds 
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are capable of imparting a principle to ointments which in a powerful degree obviates 
their tendency to rancidity. 

The bark of certain species of poplar is possessed of tonic properties, and has been 
used in intermittent fever with advantage. Such is the case with that of P. tremuloides 
or American aspen, and of P. tremula or European aspen. In the bark of the latter 
Braconnot found salicin, C,,H,,0,, and another crystallizable principle which he named 
populin, CoH,,O,. It is in these, probably, that the febrifuge properties of the bark re- 
side. ‘They may be obtained by precipitating a saturated decoction of the bark with 
solution of subacetate of lead, filtering, precipitating the excess of lead by sulphuric acid, 
again filtering, evaporating, adding animal charcoal towards the end of the evapora- 
tion, and filtering the liquor while hot. Salicin gradually separates, upon the cooling 
of the liquor, in the form of crystals. If, when this principle has ceased to crystallize, 
the excess of sulphuric acid in the liquid be saturated by a concentrated solution of car- 
bonate of potassium, the populin will be precipitated. If this be pressed between folds of 
blotting-paper, and redissolved in boiling water, it will be deposited, upon the cooling of 
the liquid, in the crystallinestate. The leaves also of P. tremula afford populin, and more 
largely even than the bark. It is probable that both principles exist in the bark of P. 
tremuloides and other species. Salicin is described under Salix. Populinis very light, 
purely white, and of a bitter, sweetish taste, analogous to that of liquorice. When 
heated it melts into a colorless and transparent liquid. It is soluble in 2000 parts of 
cold, and about 70 parts of boiling water; and is more soluble in boiling alcohol. Acetic 
acid and the diluted mineral acids dissolve it, and, upon the addition of an alkali, let it 
fall unchanged. Piria regards it as a complex body, consisting of benzoic acid, salige- 
nin, C,H,O,, and glucose. (See A. J. P., xxiv. 240.) Of these principles saligenin and 
glucose have been found in salicin; and it was inferred that, by separating benzoic acid, 
populin might be converted into salicin. This has been effected by Piria. When pop- 
ulin is boiled with baryta-water or milk of lime, the benzoic acid precipitated by ferric 
chloride, the excess of iron removed by lime, and the excess of lime by carbonic acid, 
the remaining liquid yields salicin on evaporation. The same conversion may be effected 
by heating populin with an alcoholic solution of ammonia to 100° C, (212° F.). Populin 
is therefore simply Jbenzoyl-salicin, C,,H,,/C,H;0)O,. Piria obtained from populin 
28:9 per cent. of benzoic acid. (P. J. T7., xv. 878.) Dr. T. L. Phipson, basing his ex- 
periments upon the results of Piria, has succeeded in preparing populin artificially by 
combining salicin and benzoic acid. Nothing more is necessary than to dissolve the two 
substances in alcohol, and to concentrate the solution. Crystals are formed having all 
the characters of populin, and consisting of salicin and benzoic acid combined in the 
proportion of their equivalents. (Chem. News, Dec. 6, 1862, p. 278.) 


PORTULACA OLERACEA. Garden Purslane. An annual succulent weed of our 
gardens, which has an herbaceous, slightly saline taste, and is often used as greens, being 
boiled with meat, or with other vegetables. It is considered a cooling diuretic, and is 
recommended in scurvy, and affections of the urinary passages. The seeds have been 
thought to be anthelmintic; but they are tasteless and inert. 


POTENTILLA REPTANS. Cinguefoil. A perennial, creeping, European herb, 
whose root has a bitterish, styptic, slightly sweetish taste, and was formerly used in diar- 
rhea, and other complaints for which astringents are usually prescribed. 


POWDER OF ALGAROTH. Pulvis Algarothi. Oxychloride of Antimony. Nitro- 
muriatic Oxide of Antimony. A powder rarely used now. For a description of its uses, 
properties, etc., see 14th edition U.S. Dispensatory. 


PRENANTHES SERPENTARIA. Lion’s Foot. This is a perennial herb, grow- 
ing in the mountainous districts of Virginia and North Carolina. Dr. Darlington con- 
siders it a variety of Prenanthes alba. Pursh speaks of it as in great repute among the 
inhabitants of the regions it inhabits as a remedy for the bite of poisonous serpents, and 
relates a case in which he had seen it used effectively. The milky juice of the plant was 
taken internally, and the leaves steeped in water were applied to the wound and fre- 
quently changed. In October, 1849, Dr. Geo. B. Wood received a specimen of it from 
Dr. Newsom J. Pittman, of North Carolina, with the information that he had employed 
the decoction in ten or twelve cases of the bite of the rattlesnake with uniform success. 


PRINOS VERTICILLATUS. The dlack alder is an indigenous shrub, with a stem 
six or eight feet high, furnished with alternate, spreading branches, and covered with a 
bluish gray bark. The leaves, which stand alternately or irregularly on short petioles, 
are oval, pointed, tapering at the base, acutely serrate, of a dark green color, smooth 
above, but downy on the veins beneath. The flowers are small, white, nearly sessile, 
and grow three or four together at the axils of the leaves. They are often dicecious. 
The calyx is persistent ; the segments of the corolla obtuse; the stamens usually six, and 
furnished with oblong anthers; the germ large, green,.and roundish, with a short style, 
terminating in an obtuse stigma. The fruit when ripe consists of glossy, scarlet, round- 
ish berries, about the size of a pea, containing six cells and six seeds. Several of these 
berries are clustered, so as to form little bunches at irregular intervals on the stem. In 
the latter part of autumn, after the leaves have fallen, they still remain attached to the 
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stem, and render the shrub a striking object in the midst of the general nakedness of 
vegetation. Hence the plant is often called winterberry. 

It grows in all parts of the United States, from Canada to Florida, frequenting low 
wet places, such as swamps, and the borders of ponds, ditches, and streams. Its flowers 
appear in June. The berries, which have a bitter, sweetish, somewhat acrid taste, are 
sometimes used medicinally for the same purposes with the bark, which was formerly 
in the U.S. secondary list. 

The dried bark is in slender pieces, more or less rolled, brittle, greenish white inter- 
nally, and covered with a smooth epidermis, easily separable, and of a whitish ash color, 
alternating or mingled with brown. It has no smell, but a bitter and slightly astringent 
taste. Boiling water extracts its virtues. William I. Lerch (A. J. P., 1878, p. 251) 
has made a careful but unsuccessful search for berberina in the bark. 

Black alder is usually considered tonic and astringent; and is among the remedies 
proposed as substitutes for Peruvian bark, with which, however, it has very little anal- 
ogy. It has been recommended in intermittent fever, diarrhcea, and other diseases con- 
nected with debility, especially gangrene and mortification. It is a popular remedy in 
gangrenous or flabby and ill-conditioned ulcers, and in chronic cutaneous eruptions, in 
which it is given internally, and applied locally in the form of a wash or poultice. It 
may be used in substance or decoction. The dose of the powder is from thirty grains 
to a drachm, to be repeated several times a day. The decoction, which is usually pre- 
ferred both for internal and external use, may be prepared by boiling two ounces of the 
bark with three pints of water to a quart, and given in the dose of two or three fluid- 
ounces. A saturated tincture, as well of the berries as of the bark, is sometimes employed. 


PROPYLAMINE. Propylamia. Trimethylamine. Secalia. Secalin. Wertheim in 1850 
prepared from narcotine a substance having the formula C,H,N, and gave it the name 
metacetamine. In the same year Anderson prepared from codeine, and Hofmann from 
methyl, substances having the same formula, giving respectively the names of propy- 
lamine and trimethylamine. Other chemists have obtained similarly constituted prin- 
ciples from cod-liver oil, ergot, herring-pickle, putrid calf’s blood, codeine, etc., and have 
even found them in saline combination in the flowers of Crataegus oxycantha, Sorbus 
aucuparia, and of one or more species of Chenopodium. Under the names of propylamine 
some of these principles were introduced into medicine by Dr. Awenarius, of St. Peters- 
burg, and met for a time with considerable favor; so that several processes for preparing 
propylamine were published before the 13th edition of the U.S. Dispensatory. Promi- 
nent among these was that of Prof. Procter (A. J. P., 1859, p. 127), as follows. Herring- 
pickle procured from the dealers in salt fish, having been mixed with sufficient potassa 
to render the liquid strongly alkaline, is introduced into a retort or alembie, and heated. 
The vapors are condensed in a receiver containing distilled water duly refrigerated, 
and the heat is continued until the distillate, as it forms, ceases to have the odor 
of herrings. The condensed liquid, which contains the propylamine separated by 
the potassa from its saline combination in the pickle, is now neutralized with hy- 
drochloric acid, and carefully evaporated to dryness. Ammonia, which comes over 
and is condensed with the propylamine, combines like it with the hydrochloric acid, 
and the dry salt obtained is a mixture of the hydrochlorates of both of these bases. 
This is exhausted with absolute alcohol, which dissolves the chloride of propylamine, 
and leaves the chloride of ammonium. If the alcoholic solution be treated with 
hydrate of lime, propylamine in vapor is given out abundantly with very little heat, 
and may be condensed in a receiver, which should be kept well cooled. The pro- 
cess may be simplified as suggested by Prof. Procter in a subsequent number of the 
journal (1859, p. 222), by acidulating the liquid in the receiver with hydrochloric 
acid, added gradually as the acid becomes neutralized, thus directly forming the hy, 
drochlorate, which may be obtained crystallized by subsequent concentration, and, if 
necessary, freed from the accompanying chloride of ammonium in the manner already 
mentioned. Since the 18th edition of the U. S. Dispensatory it has been very clearly 
shown that these various substances, although containing the same number of atoms, 
have them differently arranged, are consequently possessed of diverse properties, and are 
hence only isomeric. The material obtained from herring-pickle and other sources and 
sold as propylamine is indeed not propylamine at all, but a more or less impure solution 
of trimethylamine; it is, in truth, doubtful whether propylamine has ever been procured 
from a natural source, or made in any other way than by treating iodide of propyl with 
ammonia. Both principles are derived ammonias or amines, but propylamine is a pri- 
mary compound ammonia (monamine), and trimethylamine is a tertiary compound 
ammonia (triamine). In the first body the nitrogen is combined with two atoms of 
hydrogen and one propyl group, C,H,, in the second with three methyl groups (CH,);. 


Propyl, C,H, _ Methyl, CH, 
Z N = C,H,N, Propylamine. a N=C,H,N, Trimethylamine. 
3 


The physical differences are very marked. Thus, propylamine boils at 49° C. (120-2° 
F.), trimethylamine at 6° C. (42°8° F.). The commercial propylamine contains other 
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_ ammonia compounds besides trimethylamine, the latter substance indeed being some- 
times present in very small quantity. 

M. E. Perret (P. J. Tr., 1878, p. 884) states that a very pure preparation may be made 
by the following process. The digestive apparatus of cows, oxen, or sheep is to be cut 
up, washed, mixed with four to six times its weight of water, and one-fifteenth of car- 
bonate of potassium or dry soda, and allowed to ferment at a temperature of from 59° 
to 645° F. during thirty-two to thirty-six hours. The liquid is then drained through a 
wire sieve, and to it is added half its weight of caustic soda (soap-maker lees at 40°), 
and the whole distilled very slowly. Gas very rapidly escapes, and the mass swells ; 
the heat is then moderated. When this reaction is ended propylamine comes over, 
mixed very slightly with methylic and ammoniacal gases. Itis contained in the earlier 
portions of the distillate. This should now be saturated with hydrochloric acid, filtered 
and evaporated todryness. Thedry hydrochlorate is pounded with three times its weight 
of caustic soda (lees at 40°), then distilled in a retort provided with a tube which reaches 
to near the bottom of distilled water placed in the recipient. The trimethylamine is ab- 
sorbed by the water. So soon as this is saturated and the bubbles pass off at the surface, the 
contents of the receiver should be replaced by fresh water. Messrs. Ferris & Co., of Bris- 
tol, England, are said to produce the drug upon a largescale, as follows. Herring-brine is 
distilled with soda-lime, the aikaline distillate saturated with hydrochloric acid and evapo- 
rated; the residue treated with alcohol, the alcohol drawn off. What remains is distilled 
with caustic lime or potash, and the products, condensed in cold water, sold as ‘‘ propy- 
lamine.”’ If a purer article is desired, the distilled products are condensed in hydro- 
chloric acid, this evaporated to dryness, the residue treated with absolute alcohol and 
again distilled with lime. This last process is repeated until a pure product is obtained. 

The best form of trimethylamine for use is probably the hydrochlorate, which may 
be’prepared in a state of purity as a very deliquescent salt, crystallizing in long needles. 
Mr. Frederick Wurtz makes it artificially by converting methylic alcohol into iodide of 
methyl, heating this under pressure with ammonia, washing the crystals of iodide of 
tetramethylammonium with distilled water, distilling this with chalk, receiving the gas 
of trimethylamine in hydrochloric acid, and freeing the chloride of trimethylamine by 
solution in absolute aleohol from chloride of ammonium, which is insoluble in such 
menstruum. (Ann. de Thérap., 1874, p. 98.) To form the chloride naturally the distil- 
latory products in M. Perret’s process may be received into hydrochloric acid and sepa- 
rated from any chloride of ammonium by means of absolute alcohol. Commercial 
propylamine, i.e. impure solution of trimethylamine, is a colorless transparent liquid, of 
a characteristic odor, usually attended with some pungency, which may possibly be 
ascribed to the ammonia frequently mixed with it. It is soluble in water and alcohol, 
has a strong alkaline reaction, and forms crystallizablesalts with the acids. If the end of 
a glass rod, previously dipped into hydrochloric acid, be held over the open mouth of 
a vial containing it, a white cloud of the chloride will be seen, as in the case of am- 
monia. Pure propylamine is said to be a perfectly clear, strongly refractive fluid, with 
the odor of ammonia; a boiling point of 49° C. (120-2° F.); asp. gr. (at 20° C. (67° F.)) 
of 0-7186; inflammable; miscible with water. With hydrochloric acid it makes a de- 
liquescent salt, soluble in alcohol, forming with chloride of platinum a double salt, 
which crystallizes in large, dark, golden-yellow clino-rhombic plates, somewhat soluble 
in hot water and alcohol. Pure trimethylamine is a gas at ordinary temperatures. 

Dr. Awenarius, of St. Petersburg, Russia, first called attention to the use of commer- 
cial propylamine in rheumatism, for which he considered it a specific; so much so that 
a case of doubtful rheumatism might be diagnosticated by the successful use of this 
remedy in the course of a few days. Between March, 1854, and June, 1856, he treated 
in the Hospital Kalinkin, in St. Petersburg, 250 cases of rheumatism with success, 
Some of the cases were acute, some chronic, many metastatic, with pericardial, pleuritic, 
and meningeal complications; and hemiplegic and paraplegic cases were not wanting ; 
but all recovered. In the acute cases the pain and fever disappeared in a day or two. 
He mixed 25 drops of propylamine with six fluidounces of distilled water, flavored if 
necessary with sugar and oil of peppermint, and gave a tablespoonful every two or three 
hours, taking care that the drug was pure and freshly prepared. (Ann. de Thérap., 
1859, p. 74.) In this city some years since the remedy was extensively employed by 
various practitioners both in hospital and private practice, and finally abandoned as not 
yielding as good results as the ordinary alkaline treatment. Whether the disrepute was 
caused by the impurity of the drug employed, by the insufficiency of the dose, or by the 
real want of power in the remedy, we do not know. Recently it has come largely into 
vogue in France and to a less extent in other European countries, and much testimony 
has been brought forward both as to its value and to its want of value, though on the 
whole the evidence as to its usefulness is in the ascendant. 

Locally applied, trimethylamine acts as a powerful irritant or, if in sufficient concen- 
tration, even asa mild caustic. According to M. Laborde, in its physiological action it 
resembles the chloride or carbonate of ammonium, though differing in not causing con- 
vulsions in animals fatally poisoned with it. (Med. Times and Gazette, 1874, p. 241.) 
The chloride was found to act in the same way as the trimethylamine, but to Le scarcely 


fl 


1734 Prunella Vulgaris.—Ptelea Trifoliata. PART II. 


more than half as powerful. The irritant action of the drug is very apparent in man, 
so that doses of over half a drachm of the commercial propylamine, even if freely di- 
luted, are almost sure to produce decided symptoms of gastro-intestinal irritation. In 
a case recorded by Dr. B. F. Eaton, after using it for about three days, the patient was 
seized with vomiting, accompanied with faintness, and excessive thirst; but whether 
these phenomena were the effects of the propylamine could not be determined. (See A. 
J. P., 1862, p. 277.) Large doses are said in rheumatism to reduce the pulse very 
decidedly in force and frequency, and also the temperature and the elimination of urea. 
(Ann. de Thérap., 1874, p. 104.) Hamdy and Dujardin-Beaumetz (Jbid., pp. 104, 97) 
state that in animals the circulation is much depressed by it, but M. Laborde affirms 
(Med. Times and Gaz., 1874, p. 246) that the drug, unless given in such doses as to 
endanger serious results from its local action, increases both in man and animals the 
force of the circulation. There is probably no better plan of administering the remedy 
than that recommended by Dr. Awenarius; namely, in watery solution. A solution 
of twenty-four to forty-eight drops of commercial propylamine in six fluidounces of 
peppermint-water, with two drachms of sugar, may be given in the dose of half a 
fluidounce, equivalent to two to four drops of the commercial solution, every two hours 
in the more acute cases. Or thirty-six grains of the chloride may be substituted in 
the mixture for the twenty-four drops, and six fluidrachms of the solution of potassa 
added. This would ‘give, with each dose of the propylamine, three or four grains of 
chloride of potassium, which could have no material effect, and certainly none of an 
injurious character. In France the chloride of trimethylamine is preferred. The fol- 
lowing is a favorite formula. Chloride of trimethylamine ten grammes, tincture of 
orange-peel twenty-eight grammes, syrup nine hundred and seventy grammes. A table- 
spoonful contains about three and a half grains. The dose of the chloride of trimethy- 
lamine is 7 to 15 grains. 


PRUNELLA VULGARIS. Self-heal. Heal-all. A small perennial labiate plant, 
common both in Europe and the United States. Itis inodorous, but has an austere bit- 
terish taste. The herb in flower was formerly used, in the state of infusion or decoction, 
in hemorrhages and diarrhea, and as a gargle in sore throat. 


PSORALEA EGLANDULOSA. (Eilliot.) P. MELtLotTorpEs. (Michauxz.) Congo Root, 
Bob’s Root. Samson’s Snakeroot. (See Psoralea melilotoides, Gray’s Manual of Botany.) 
This leguminous plant, a foot or two high, which grows wild in Ohio westward to Illi- 
nois, and in Virginia southward, has been brought into notice as a remedy by Dr. John 
P. Mettanuer, of Prince Edward’s Court-House, Va. The root, according to Dr. Met- 
tauer, is the most active part of the plant. Both root and leaves yield their virtues to 
water and to alcohol; but the latter is the most efficient menstruum. The season for 
collecting the plant is when it is in flower, which, in Virginia, is from the first of June 
to the middle of July. 

Dr. Mettauer states that the psoralea is a gently stimulant tonic, with some influence 
over the nervous system analogous to that produced by tea. He considers it as peculiarly 
applicable to subacute irritations of the alimentary mucous membrane, especially when 
in some degree involving the mesenteric glands, and attended with diarrhea. For further 
details see U.S. Dispensatory, 14th ed., or original article in Bost. Med. and Surg. Journ., 
Oct. 1867. 


PTELEA TRIFOLIATA. Wafer-ash. Wingseed. Shrubby Trefoil. Hop-tree. (See 
Gray’s Manual of Botany, revised edition, p. 75.) This is a shrub, six or eight feet in 
height, growing in rocky places from Pennsylvania to Wisconsin, and southward. Gen- 
eral attention has been called to it by Drs. O. F. Potter and Justus Steer. The bark of 
the root is the part used in medicine. When dried, it comes in cylindrical rolls or quills, 
one or two lines in diameter, and from one to several inches long, of a light brownish 
color, irregularly wrinkled, and covered with a thin epidermis. Internally it is yel- 
lowish white, but darkens by exposure. ~It hasa peculiar somewhat aromatic smell, and 
a bitter, persistently pungent, and slightly acrid, yet not disagreeable taste. It yields 
its virtues to water, but more readily to alcohol. It is said to have been much employed 
of late, among the physicians of the Western States, in the treatment of dyspepsia, and 
generally in diseases requiring tonics, to which class the ptelea belongs. Dr. Potter con- 
siders it a valuable and reliable remedy. He has long used it in the debility following 
low fevers, and especially connected with gastro-intestinal irritation, to which it seems 
to be peculiarly applicable from its mild and unirritating qualities. It exercises a sooth- 
ing influence on the stomach, which receives it when rejecting other tonies ; while it pro- 
motes the appetite, invigorates digestion, and helps greatly to re-establish health in con- 
valescence. Dr. Potter uses a tincture, made by macerating six ounces of the bark and 
half an ounce of ginger in two quarts of whisky, which he gives in the dose of one or 
two tablespoonfuls three times a day. (IN. Y. Med. Journ., ii. 184.) The bark has been 
examined chemically by Mr. Steer, who found it to contain, besides other ingredients, 
an oleoresin, of an acrid and bitter taste, and an odor recalling that of the bark, starch, 
albumen, a yellow coloring substance, and salts of lime, potassa, and iron. He also ex- 
tracted from it the alkaloid berberine, which is probably the tonic principle, while the 


PART II. Ptomaines.—Pyrethrum Parthenium. 1735 


oleoresin may impart to the bark somewhat stimulant properties. (A. J. P., 1867 p 

- + : ; : The 
337.) See also a paper by Mr. G. M. Smyser, in the same journal (1862, p- 198). 

PTOMAINES. Within the past few years a class of very interesting compounds 
have been described and are known under this name. They are alkaloid-like bases ob- 
tained from animal tissue after decomposition has commenced, hence sometimes called 
cadaverte alkaloids. Bence Jones and Dupré (Pharm. Centralhalle, 16, No. 10) first 
published a notice of the finding of an alkaloid-like base from a decomposing human liver. 
Its sulphate solution fluoresced, and in other ways resembled quinine, yielding precipi- 
tates also with the usual alkaloidal reagents, iodohydrargyrate of potassium, phosphopo- 
lybdiec acid, gold and platinic chlorides. It appears, however, that Marquardt had iso- 
lated such bases even previous to this. The chief investigator of this class of alkaloids 
has been Selmi, who has described several groups of them. From cadavers which had 
been buried 1, 8,6, and 10 months in different cases, he obtained bases of strong alkaline 
reaction, all of which formed characteristic crystalline compounds, with a solution of 
hydrogen iodide containing dissolved iodine. Three were soluble in ether but not pois- 
onous, one insoluble in ether but soluble in amyl alcohol was in the highest degree pois- 
onous, producing in rabbits tetanus, strong dilatation of the pupil, paralysis of the heart, 
and death. All of these bodies give the general alkaloid reactions, but change rapidly 
when exposed to the air. Hager found an alkaloid of volatile character which he named 
septicine ; Liebermann found one resembling conine in reactions, but without the char- 
acteristic odor of conine; Dragendorff obtained another resembling closely in its reactions 
morphine and narcine; and Selmi, lastly, has quite recently described a number of these 
volatile bases containing arsenic, and derived from bodies in which poisoning by white 
arsenic had taken place. These arsines, as they may be termed, were very much more 
poisonous in their character than arsenious acid or any of its simple solutions. 

The formation of these volatile and frequently actively poisonous bases in the cadaver 
would seem to make the task of the toxicologist very difficult when the search for pois- 
onous bases has been delayed until decomposition has set in. Any reagent or reagents, 
therefore, which will enable the chemist to decide between vegetable bases and these 
ptomaines becomes very important. Brouardel and Bontury (Comptes-Rendus, 92, 
1056) claim to have found such a decisive reagent in ferricyanide of potassium, This 
compound when treated with a solution of a pure vegetable alkaloid is unacted upon by 
it; while, under the same conditions, it is instantly reduced to the state of ferrocyanide 
by a ptomaine, and thus becomes capable of forming Prussian blue with a ferric salt. 
Up to the present but two exceptions to this general rule have been found,—morphine, 
which readily reduces potassium ferricyanide, and veratrine, which gives traces of such 
reduction. It is possible, however, that in this last case the reducing action is due to 
certain impurities which the investigators were unable to remove completely from the 
veratrine employed by them. 

Ptomaines are probably devoid of medical properties, but are of great interest to the 
toxicologist, not only from a chemical stand-point, but also from the fact that they are 
excessively fatal in their effects upon the animal economy. The well-known action of 
putrefactive flesh, the curious poisonings sometimes produced by lobsters and other 
animals which feed upon carrion, are in all probability caused by them. It is probable 
that different members of the class have different physiological effects, but at present 
we have no definite information, so that a most inviting field is opened to the investi- 
gator. In regard to treatment of poisoning by putrefactive animal matters, our present 
knowledge only justifies the immediate evacuation of the stomach and bowels, and the 
meeting of the various indications as they arise. 


PULMONARIA OFFICINALIS. Lungwort. An herbaceous perennial, European 
lant, sometimes cultivated in this country in gardens. The leaves are inodorous, and 
ave an herbaceous, somewhat mucilaginous, and feebly astringent taste. They have 

been considered pectoral and demulcent, and employed in catarrh, hemoptysis, consump- 
tion, and other affections of the chest; but their virtues are doubtful, and they were 
probably used in pectoral complaints as much on account of the supposed resemblance 
of their speckled surface to that of the lungs, as from the possession of any positively 
useful properties. 

PUMICE STONE. Pumez. Obsidian. A very light porous stone, found in the vi- 
cinity of active and extinct volcanoes, and believed to have been thrown up during their 
eruption. The spongy structure of pumice is believed to be due to the effects of aqueous 
vapor upon lava whilst in a fluid state. The pumice stone of commerce is said to be 
obtained chiefly from Lipari. It is used whole, in the manner of a file, for removing 
the outer surfaces of bodies, or for rubbing down inequalities, and, in the state of pow- 
der, for polishing glass, metals, stones, etc. ; purposes to which it is adapted by the hard- 
ness of its particles. 

PYRETHRUM PARTHENIUM. (Willd.) Matricaria Parthenium. (Linn.) Chry- 
santhemum Parthenium. (Persoon.) Feverfew. A perennial herbaceous plant, about two 
feet high, with an erect, branching stem, pinnate leaves, oblong, obtuse, gashed, and 
dentate leaflets, and compound flowers in a corymb upon branching peduncles. It is a 
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native of Europe, but cultivated in our gardens. The whole herbaceous part is used. 
The plant has an odor and taste analogous to those of chamomile, which it resembles 
also in the appearance of its flowers, and in its medical virtues. According to Zeller, a 
pound of it yields 4-8 grains of volatile oil. (Centralbatt, 1855, p. 205.) The volatile oil is 
greenish, boils between 165° C. (829° F.) and 220° C, (428° F-.), and separates on standing. 
Pyrethrum camphor, Cy)H,,0, contains in addition a hydrocarbon and an oxidized oil. 
(Dessaignes and Chautard, Journ. de Pharm., (3,) 18,241.) Though little employed, it is 
undoubtedly possessed of useful tonic properties. The flowers of this and of a closely 
resembling species, Matricaria purthenoides (Desf.), are said to be used in France, to a 
considerable extent, indiscriminately with those of the true chamomile plant, Anthemis 
nobilis, which they closely resemble, especially when double. They may, however, be 
distinguished, in this state, by their peculiar odor, their smaller receptacle, which is, 
moreover, rounded and flattened above, instead of being conical and somewhat pointed 
as in the Anthemis, and by the tubular five-toothed central florets, which in the chamo- 
mile are small, few, and scarcely visible, but, in the two species of Pyrethrum, are large, 
very numerous, and very long. 


PYROACETIC SPIRIT. Pyroacetic Ether. Acetone. (C,H,0.) This substance may 
be obtained by carefully distilling acetate of calcium, and rectifying the product by re- 
peated distillations from quicklime in a water-bath, until the boiling point becomes sta- 
tionary, whereby it is freed from water and empyreumatic oil. It may also be prepared 
by heating gum, citric and tartaric acids, sugar, and other vegetable substances in con- 
tact with lime. It is a colorless, volatile, inflammable liquid, having a peculiar pene- 
trating smell, and a pungent taste like that of peppermint. Its sp. gr. is 0-792 at 18° 
©. (64:4° F.), and boiling point 56° C. (132-8° F.). As found in the shops, its density 
is not generally lower than 0-820. It is miscible in all proportions with water, ether, 
and alcohol, without disturbing its transparency. If it becomes turbid when mixed 
with water, the fact shows that it contains empyreumatic oil. It has been confounded 
with pyroxylic spirit, from which it is distinguished by its inability to dissolve a satu- 
rated solution of chloride of calcium, which is instantly dissolved in pyroxylic spirit. 
(Scanlan.) It was thought at one time that the substance brought to the notice of the 
profession by Dr. John Hastings, of London, under the name of naphtha, as a remedy 
for pulmonary consumption, was pyroacetic spirit ; but it now appears to be settled that 
what he intended was pyroxylic spirit. (See Methylic Alcohol, page 1698.) There is no 
doubt that these spirits were used indiscriminately in the therapeutic trials which grew 
out of the publication of Dr. Hastings’s book ; but no exact experiments have been made, 
so far as we know, to determine the precise physiological action of pyroacetic spirit. 
In the arts, it is proposed to use acetone for the preparation of varnishes from mastic 
and sandarac; also in the restoration of oil paintings. (See Chem. News, March 17, 1865.) 


PYROGALLIC ACID. Pyrogallol. Galline (Rosing). (C,H,O;.) This substance 
has acquired great importance as an agent in photography. It is one of the results of 
the igneous decomposition of gallic acid, and may be obtained by submitting extract of 
galls to the same treatment as that used for preparing benzoic acid from benzoin, the 
reaction being C,H,O; —C,H,O,-+CO,. The vapors of pyrogallic acid rise, and con- 
dense on the upper surface of the paper diaphragm. The chief difficulty in the process 
is properly to regulate the heat; as at a high temperature this acid passes rapidly into 
metagallic acid, and thus the product is diminished. According to Léwig, it is best 
PREPAr eS by heating gallic acid, previously dried at 100° C. (212° F.), in a glass retort, 

y means of a chloride of zinc bath, to 210° C. (410° F.), when the pure acid sublimes. 
It is stated by MM. de Luynes and Espandieu that, in the ordinary method of obtain- 
ing pyrogallic acid, much of the acid is lost. According to Pelouze, the proportion of 
pyrogallic acid produced ought to be very nearly 75 per cent., but the processes in use 
yield only 25 per cent. ; the pyrogallic acid itself undergoing rapid decomposition at an 
elevated temperature. MM. de Luynes and Espandieu have succeeded in preventing 
this loss by decomposing gallic acid in water under pressure, instead of dry sublimation. 
Gallic acid is introduced into a bronze boiler with twice or three times its weight of 
water; the temperature is raised to a point from 200° C. (392° F.) to 210° C. (410° F-.), 
and maintained at that point for half an hour, when the liquid is allowed to cool. The 
boiler now contains a slightly colored solution of pyrogallic acid. This is heated with 
a little pure animal charcoal, filtered, evaporated sufficiently, and set aside to crystallize. 
The crystalline mass obtained is somewhat colored. . To obtain it entirely white, nothing 
more is necessary than to distil in a vacuum. The product is quite 75 per cent. The 
carbonic acid escapes through the joinings of the apparatus, while the watery vapor is 


_retained. (A. J. P., 1866, p. 22.) Another equally satisfactory procedure is that of 


Thorpe, for details of which see A. J. P., 1881, pp. 53, 236. 

Pyrogallic acid is in white, shining scales, inodorous, very bitter, soluble in three and 
a half parts of water, readily dissolved by alcohol and ether, fusible at 115° C. (239° F.), 
and sublimable at 210° C. (410° F.)in irritating vapors. According to Rosing, of Christi- 
ania, it is always partially converted, when sublimed, into metagallic acid, to which 
probably it owes its acid reaction as generally found in commerce ; for, when quite pure, 
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it has no influence on litmus-paper. It is atriatomic phenol, C,H;(OH),, and is therefore 
properly speaking, not an acid at all. One of its characteristic properties is its strong 
affinity for oxygen, in consequence of which it instantly undergoes change by contact 
with chlorine, iodine, brominé, and the acids which readily yield oxygen. Through the 
same property it rapidly reduces some of the metallic oxides; and its use in photography 
is based on this effect exercised on the salts of silver. Though unalterable in the air 
when quite dry, it is rapidly changed in solution by the absorption of oxygen, so that it 
may be used for ascertaining the proportion of this gas in a mixture of eases. M. J. 
Personne, believing that phosphorus acts as a poison on account of its affinity for oxy- 
gen, was led to make experiments with pyrogallic acid. (Comptes-Rendus, Oct. 1869.) 
He found that in doses of 80 grains it produced in dogs ymptoms and post-mortem 
lesions similar to those caused by phosphorus. 


QUEBRACHO BARK. Quebracho Blanco. The bark of the apocynaceous tree of 
Chili, Aspidosperma quebracho, is said to appear in European commerce in two varieties, 
the one coming from the province of Salta, of a lighter, clearer color, the other from 
the province of Cordoba, much darker. As we have seen the bark, it occurs in large 
pieces, half to three-quarters of an inch in thickness, covered on the outside with a very 
thick and rough corky layer, which is of a grayish brown color, and deeply divided by 
furrows and excavations. The inner side of the bark is grayish or yellowish, smooth 
or somewhat fibrous, often with small black spots. Upon section, the outer layer of 
the bark is red, with small yellowish spots; the inner, light grayish, and minutely 
marked by the ends of the bark fibres. The taste of the burk is intensely bitter. (For 
microscopical description of the bark, see A. J. P., 1881, p. 238.) The wood of the tree 
is not met with in commerce, but is said to be very hard, distinctly marked with rings 
of growth, and of a bright chocolate-brown color, except the very young wood, which 
is yellowish or reddish. According to the experiments of Heise and Penzoldt, the 
wood is inactive, and contains no alkaloids; it is used for tanning purposes in South 
America. 

In 1878, Fraude (Ber. Deuts. Chem. Ges., 1878, p. 2189 ; 1879, p- 1560) discovered in the 
quebracho blanco an alkaloid, aspidospermine, C,,H,)N,0,; but a series of experiments 
have led Dr. F. Penzoldt to the conclusion that it does not represent the whole medical 
activity of the bark, and O. Hesse is said to have found four other alkaloids, one of 
which, quebrachine (C,,H,,N,0,), he has described. (Ber. Deuts. Chem. Ges., xiii. 2308.) 
Aspidospermine is soluble in about 6000 parts of water at 15° C. (59° F.), and the solution 
has a decidedly bitter taste, soluble in about 48 parts of absolute alcohol, in 106 parts of 
ether, insoluble in glycerin; it dissolves readily in fats and fixed oils, cod-liver oil dis- 
solving a larger proportion than it does of quinine. Its sulphate and hydrochlorate are 
very soluble. The citrate is crystallizable, and very soluble. The yield of aspidosper- 
mine is very small, 0-33 per cent. of the bark. Quebracho bark is said to be used as an 
antiperiodic in Chili, and has recently attracted attention and been highly Jauded as a 
remedy in cardiac and asthmatic dyspnea. (Die Wirkungen Quebrachodrogin, Dr. F. 
Penzoldt, Erlangen, 1881.) The alcoholic extract has been given in asthma, uremic 
dyspnea, fatty heart, etc., in doses of 5 grains, with asserted surprising advantage. 
(See Berlin. Klin. Wochens., xvi., 1879; Prag. Med. Wochenschrift, 1879, iv.) In the 
lower animals large doses of the bark produce motor palsy, with dyspnoea, and finally 
death, apparently from asphyxia. The breathing early becomes slower in rate, but 
deeper ; the blood-pressure is not until late much affected. Dr. F. Penzoldt (oc. cit.) 
believes that the relief of dyspnea obtained clinically by the use of the drug is caused 
by its increasing the power of the blood to take oxygen, and the dyspneea caused by poi- 
sonous doses he attributes to its preventing the blood yielding the oxygen to the tissues, 
but he does not clearly prove his theory. 

Quebracho colorado and Quebracho Gum are respectively the wood and the dried juice 
or watery extract of the Loxopterygium Lorentzii, a large tree growing in the Argentine 
Republic. The wood is very heavy, hard, and of a reddish brown color. (See dA. J. 
P., 1879, p. 152; also, Penzoldt, loc. cit.; P.J. Tr., xii.) Quebracho colorado has been 
used as a substitute for the true quebracho, but is essentially different from it, and prob- 
ably is a simple astringent and gastro-intestinal stimulant, although Dr. Penzoldt claims 
that it is similar in its action, but much weaker than quebracho blanco. A tincture of 
quebracho has been made: 1 part to 5 parts of alcohol sp. gr. ‘928. Wine of quebracho: 
1 part quebracho bark, 2 parts alcohol sp. gr. 923, white wine 16 parts. 


QUINOA. The Chenopodium quinoa is largely cultivated in Southern Peru and 
Southern Chili, often above the height at which barley and rye will ripen, for the sake 
of its seeds. These are about the size of white mustard-seeds, but flatter, and afford a 
flour resembling somewhat oat-meal. The starch grains are very small, and constitute 
. about 40 per cent. of the grain, which also contains 5 per cent. of sugar, 73 of casein, 
and 11 of albumen and other protein compounds. One variety, the red quinoa, containg 
a bitter principle in the seed-husks, and is used to some extent as an emetic and anti- 
periodic. (A. J. P., 1872, p. 559.) 

RANUNCULUS. Crowfoot. Most of the plants belonging to the genus Ranunculus 
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have similar acrid properties, and, from their close resemblance, are confounded under 
the common name of buttercup. R. bulbosus was formerly on the secondary list of the 
U.S. Pharmacopeia; but R. sceleratus had attracted more attention in Europe, and R. 
acris and R. Flammula were recognized by the Dublin College. 

In May and June our pastures are everywhere adorned with the rich yellow flowers of 
R. bulbosus, which is distinguished by the bulb-like base of the stem, and the fact that 
the lateral divisions of its leaves are sessile, whilst the terminal are stalked and three- 
parted, all being wedge-shaped. Somewhat later R. acris and R. repens begin to bloom, 
and a succession of similar flowers is maintained till September. The two latter species 
prefer a moister ground, and are found most abundantly in meadows. A. sceleratus 
frequents ponds and ditches. In all these species, the whole plant is pervaded by a vola- 
tile acrid principle, which is dissipated by drying or by heat, and may be separated by 
distillation. Dr. Bigelow found that water distilled from the fresh plant had an acrid 
taste, and produced when swallowed a burning sensation in the stomach; and that it 
retained these properties for a long time if kept in closely-stopped bottles. Dr. Clarus 
discovered, in R. sceleratus, besides the acrid volatile oil, a nearly inert resin, and a 
narcotic principle called anemonin or.anemone camphor, C,,H,,0,. The volatile oil is 
soluble in ether, and is decomposed, on standing, into a white amorphous substance 
having acid properties (anemonic acid), C,,;H,,0,, and into anemonin. Other species of 
Ranunculus probably have the same constituents. (B. and I, Med.-Chir. Rev., 1859, 
p. 181.) The plant itself, when chewed, excites violent irritation in the mouth and 
throat; inflaming and even excoriating the tongue and inside of the cheeks and lips, if 
not quickly discharged. 

Medical Properties and Uses. Crowfoot, when swallowed in the fresh state, produces 
heat and pain in the stomach, and, if the quantity be considerable, may excite fatal in- 
flammation. Dr. Clarus states that it has also narcotic properties, diminishing the fre- 
quency of the pulse and respiration, and producing palsy of the extremities. It is, how- 
ever, never used internally. The property for which it has attracted the attention of 
physicians is that of inflaming and vesicating the skin; and, before the introduction of 
the Spanish fly into use, it was much employed for this purpose. But the uncertainty 
and occasional violence of its action have nearly banished it from regular practice. It 
probably varies in strength with the season, and in the dried state, or in decoction, is 
wholly inert. 


REALGAR. (As,8,.) This is the disulphide of arsenic. It is found native in Saxony, 
Bohemia, Transylvania, and in various voleanie regions. Realgar is artificially made 
by melting arsenious acid with about half its weight of sulphur. (Zurner.) Thus pre- — 
pared, it is of a crystalline texture, of a beautiful ruby-red color, of a uniform con- 
_ choidal fracture, somewhat transparent in thin layers, and capable of being sublimed 
without change. Native realgar is said to be innocent when taken internally, while 
that artificially prepared is poisonous, in consequence, according to Guibourt, of con- 
taining a little arsenious acid. Realgar is used only as a pigment. 


RED CHALK. Reddle. A mineral substance of a deep red color, of a compact tex- 
ture, dry to the touch, adhering to the tongue, about as hard as chalk, soiling the 
fingers when handled, and leaving a lively red trace when drawn over paper. It con- 
sists of clay and oxide of iron, and is intermediate between bole and red ochre, contain- 
ing more oxide of iron than the former, and less than the latter. It is used for drawing 
lines upon wood, etc., and is sometimes made into crayons by levigating and elutriating 
it, then forming it into a paste with mucilage: of gum arabic, moulding this into cylin- 
ders, and drying it in the shade. It has been used internally as an absorbent and as- 
tringent. 

REGIANINE. This is a principle obtained by Mr. Phipson from the nut of Jug- 
lans regia. It occurs in octohedral, prismatic, or feathery crystals, and gives with am- 
monia and other alkalies a reddish purple solution, from which hydrochloric acid pre- 
cipitates an amorphous powder, regianic acid. It is probably identical with the nucin 
obtained from green walnut-shells. 


RENNET. GASTRIC JUICE. For an account of the constitution of gastric juice 
and its properties the reader is referred to works upon physiology. The crude juice was 
used by Dr. P. S. Physick as a local application to cancerous and other foul ulcers, but 
is at present never employed externally or internally. Two preparations are, however, 
made from the stomach of lower animals, namely, rennet and pepsin; the latter being 
officinal. (See Part I.) 

Rennet. This is an aqueous or vinous infusion of the dried stomach of the calf, 
though that of the sheep or other animal would probably answer the same purpose. It 
is much used, as every one knows, for curdling milk; a property which it owes to a 
portion of the gastric secretion, retained and dried in the mucous tissue of the stomach. 
To the same material it probably owes the property which it possesses of converting 
glucose into lactic acid; and there is little doubt that it is capable, in greater or less 
degree, of exercising the solvent property of gastric juice over albuminous and fibrin- 
ous food. The first of the properties just referred to suggested to Dr. James Gray, of 
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Glasgow, the use of rennet in diabetes, with the object of promoting the conversion of any 
sugar of grapes that might be formed in the stomach into lactic acid, and thus prevent- 
ing its entrance into the circulation in its unchanged state. He met with consider- 
able success in this use of the remedy ; and it has since been employed by others, in the 
same disease, with supposed advantage. Dr. Gray gave a teaspoonful of the rennet 
after each meal. To be efficient it must be recently prepared, and of such strength that 
a teaspoonful will coagulate a pint of milk in five minutes. (Hd. Monthly Journ. of 
Med. Sci., 1853, p. 31.) Rennet seems also to have been popularly employed for pro- 
moting defective digestion in the west of England. (Med. Times and Gaz., 1857, p- 
411.) It is highly probable that the preparation usually employed to ecurdle milk 
may contribute to the ready digestibility of the curds and whey, so favorite an article 
of diet among children in this country. Dr. Geo. Ellis gives the following method of 
preparing rennet-wine, from which he has obtained the most satisfactory results, when 
pepsin from inadequate preparation had failed him. ‘T'ake the stomach of a calf imme- 
diately after death, cut off and reject about three inches of the upper or cardiac por- 
tion, slit the stomach longitudinally, wipe it gently with a dry napkin so as to remove 
as little of the clean mucus as possible, then cut it into small pieces, the smaller the 
better, put it into a common wine-bottle, fill the bottle with good sherry, and let it stand 
corked for three weeks. The dose is a teaspoonful, in a wineglassful of water, imme- 
diately after each meal. It is known to be good if a teaspoonful will coagulate half a 
pint of milk in two minutes at 100° F. (Dub. Med. Press, July 16, 1862.) 


RESEDA LUTEOLA. Weld. Dyer’s Weed. An annual European plant, natural- 
ized in the United States. It is inodorous, and hasa bitter taste, which is very adhesive. 
Volhard showed that sulphocyanide of allyl, C,H;, OSCN (oil of mustard), was present 
in the root, and Chevreul obtained from it by sublimation a peculiar yellow coloring 
matter, which he called luteolin. Rochleder and Brener (Journ. Prakt. Chem., 99, 433) 
found that when fused with caustic potash it was decomposed into phloroglucin and 
protocatechuie acid with evolution of carbon dioxide. In medicine it has been em- 
ployed as a diaphoretic and diuretic, and is used only for dyeing purposes in Europe. 


RESORCIN. (C,H,O,.) Hlasiwetz and Barth first obtained this organic body in 
1864 from galbanum resin, by fusing it with potassa; it was subsequently obtained from 
sagapenum, assafetida, ammoniac, and gum acaroides. According to Kopp, it is most 
easily and cheaply prepared by the destructive distillation of brazilin, or from the wash 
or mother-waters obtained in its manufacture from Brazil wood. It is now (1882) best 
prepared by fusing potassium benzoldisulphonate with caustic potassa. Resorcin is a 
diatomic phenol, isomeric with pyrocatechin and hydroquinone. It crystallizes in pris- 
matic crystals of the rhombic system, melting at 104° C. (219-2° F.), distilling at 267° 
C. (512-6° F.), easily soluble in water, alcohol, and ether, insoluble in chloroform and 
carbon disulphide. A small quantity treated with fuming sulphuric acid is dissolved, 
with the production of, first, an orange-yellow, then a greenish blue, and finally a pure 
blue color. Bromine-water precipitates its aqueous solution, tribromresorcin separating 
in minute crystals. Several of the compounds of resorcin with phthalic acid have as- 
sumed great technical importance as dye colors, under the names of fluorescein, eosin, 
and uranine. (For a case of poisoning by resorcin, see NV. R., April, 1882.) 


RHIGOLENE. This name was given by Dr. H. J. Bigelow, of Boston, to a very 
light, inflammable liquid, obtained by distilling petroleum, and separating the liquids 
of the lowest boiling point by redistillation, until one is obtained which boils at about 
18° C. (64:4° F.). It is not pretended that this is a peculiar definite compound ; on the 
contrary, it is simply a fluid more volatile than any one previously known, and capable, 
consequently, of producing a greater degree of cold by its evaporation. In this respect 
rhigolene probably exceeds all other substances, with the exception of cymogene, which 
boils at 0° C. (32° F.). A degree of cold —9° C. (15° F.) is, according to Dr. Bigelow, 
obtained through the evaporation of this liquid by means of the common atomizer or 
“‘spray-producer.”’ This is the chief use of the liquid; which may be employed as a 
substitute for ether, and with still greater effect, in producing congelation of any part 
of the body preparatory to a surgical operation, or a great degree of cold for any other 
purpose. It should, when not in use, be kept in a cool place, in bottles tightly corked ; 
as otherwise it will be rapidly evaporated. In a warm place it might break the bottles 
through its extreme volatility, unless the stopper should previously be driven out. It 
has been accused of being liable to explosion; but this is not true, unless the vapor 
should be mixed, in certain proportions, with atmospheric air, and then approached by 
a burning body. 


RHODODENDRUM CHRYSANTHUM. Fellow-flowered Rhododendron. The 
leaves of this Siberian rhododendron, when fresh, have a feeble odor, said to resemble 
that of rhubarb. In the dried state, they are inodorous, but have an austere, astringent, 
bitterish taste. They yield their virtues to water and alcohol. They are stimulant, nar- 
cotic, and diaphoretic, producing, when first taken, increase of heat and arterial action, 
subsequently a diminished frequency of the pulse, and, in large doses, vomiting, purging, 
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and delirium. They have been long employed in Siberia as a remedy in rheumatism ; 
and their use has extended to various parts of Europe. Their action is said to be accom- 
panied with a sensation of creeping or pricking in the affected part, which subsides in a 
few hours, leaving the part free from pain. They have been recommended also in gout, 
lues venerea, and palsy. In Siberia they are prepared by infusing two drachms of the 
dried leaves in about ten ounces of water, in a close vessel, and keeping the liquid near 
the boiling point during the night. The strained liquor is taken in the morning; and a 
repetition of the dose three or four days successively generally effects a cure. The 
remedy is not used in this country. 


RIGA BALSAM. Balsamum Carpaticum. Balsamum Libani. This is usually stated 
to be a product of Pinus Cembra, a large tree growing in the mountainous regions and 
northern latitudes of Europe and Asia. The juice exudes from the extremities of the 
young twigs, and is collected in flasks suspended from them. It is a thin, white fluid, 
having an odor analogous to that of juniper, and possessing the ordinary terebinthinate 
properties. In this country it is very rare; but it is occasionally brought from Riga or 
Cronstadt in bottles. M. Keller, of Darmstadt, affirms that Riga Balsam is nothing 
but the product of the ordinary Pinws palustris. A similar product, called Hungarian 
balsam, is obtained in the same manner from Pinus Pumilio, growing on the mountains 
of Switzerland, Austria, and Hungary. It is scarcely known in the United States. 


ROBINIA PSEUDACACIA. Locust-tree. This well-known indigenous tree has a 
place in the Materia Medica of the ‘‘eclectics.’”” The bark of the root is the most active 
part, and is said to be tonic, and in large doses purgative and emetic. 

Medical Properties. Zwenger and Dronke (Ann. Chem. Pharm., Supp., i. 257) found 
a glucoside, robinin, C,,H.)0,,, which, treated with dilute acids, yielded quercetin and a 
sugar. Hlasiwetz also obtained asparagin, C,H,N,O,, from the root. Three cases of 
poisoning in children, who had eaten of the root by mistake, have been recorded. The 
symptoms were like those produced by an overdose of belladonna; but all the children 
recovered. One of them, who happened to be laboring under intermittent fever at the 
time, had no return of the paroxysms afterwards. (Ann. de Thérap., 1860, p. 64.) These 
facts render caution advisable in the use of the root, yet are also well calculated to stimu- 
late inquiry. 

ROTTEN STONE. Terra Cariosa. An earthy mineral, occurring in light, dull, fri- 
able masses, dry to the touch, of a very fine grain, and of an ash-brown color. It is 
obtained from Derbyshire in England, and is used for polishing metals. A particular 
account of it may be found in A. J. P., 1860, p. 463. 


RUBIA. (Garance, Fr.; Krappwurzel, G.; Robbia, It.; Rubia de tinctoreros, 
Granza, Sp.) Under this name the U. 8S. P. formerly recognized madder. Rubia 
tinctorum. Willd. Sp. Plant. i. 608; Woody. Med. Bot. p. 1738, t. 67. The root of 
the dyers’ madder is perennial, and consists of numerous long, succulent fibres, varying 
in thickness from the size of a quill to that of the little finger, and uniting at top in a com- 
mon head, from which also proceed side-roots that run near the surface of the ground, 
and send up many annual stems. These are slender, quadrangular, jointed, procum- 
bent, and furnished with short prickles, by which they adhere to the neighboring plants 
upon which they climb. The leaves are elliptical, pointed, rough, firm, about three 
inches long and nearly one inch broad, having rough points on their edges and midrib, 
and standing at the joints of the stem in whorls of four, five, or six together. The 
branches rise in pairs from the same joints, and bear small yellow flowers at the summit 
of each of their subdivisions. The fruit is a round, shining, black berry. The plant is 
a native of the south of Europe and the Levant, and is cultivated in Asia Minor, France, 
Holland, and the south of Italy. It is from Holland that commerce derives its chief 
supply. The root, which is the part used, is dug up in the third summer, and, having 
been deprived of its cuticle, is dried by artificial heat, and then reduced to a coarse 
powder. In this condition it is packed in barrels, and sent into the market. Madder 
from the Levant is in the state of the whole root; from the south of France, either 
whole or in powder. The plant is also cultivated in this country, in the States of Dela- 
ware and Ohio. The root consists of a reddish brown bark, and a ligneous portion 
within. The latter is yellow in the recent state, but becomes red when dried. The 
powder, as kept in the shops, is reddish brown. Madder has a weak peculiar odor, and 
a bitterish astringent taste ; and imparts these properties, as well as a red color, to water 
and alcohol. It contains as its most important constituent alizarin, O,,H,(OH).O,, and 
with it as coloring matter of secondary importance purpurin, C,,H,(UH),0,. Besides 
these two technically important constituents there has been recognized pseudopurpurin, 
an orange dye-color, and a yellow one (xanthopurpurin). These coloring matters, how- 
ever, are probably decomposition products from glucosides existing in the fresh plant. 
Thus, alizarin is known to result along with glucose from the treatment with dilute 
acids of rubianic or ruberythric acid, O.,H,,0,,, according to the reaction: C,H,.0,,+ 
2H,O = C,,H,O, + 2C,H,,0,. The most interesting of the coloring substances is the ali- 
zarin. It may be obtained from the alcoholic extract by sublimation, in the method 
employed by Mohr in obtaining benzoic acid. (Journ. de Pharm., 8e sér., xxxi. 267.) 
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It is orange red, inodorous, insipid, crystallizable, capable of being sublimed without 
change, scarcely soluble in cold water, soluble in boiling water, and very readily so in 
alcohol, ether, the fixed oils, and alkaline solutions. The alcoholic and watery solutions 
are rose-colored ; the ethereal, golden yellow; the alkaline, violet and blue when con- 
centrated, but violet red when sufficiently diluted. A beautiful rose-colored lake is pro- 
duced by precipitating a mixture of the solutions of alizarin and alum. Alizarin was 
recognized by Graebe and Liebermann in 1868 as a derivative of anthracene, C,.H...—a 
hydrocarbon contained in coal-tar,—and in the same year they elaborated a method for 
preparing it commercially from anthracene. Upon this arose rapidly a great chemical 
industry, so that in 1878 the value of the artificial alizarin annually produced was 
nearly $7,500,000. Madder also contains sugar; and Ddbereiner succeeded in obtain- 
ing alcohol from it by fermentation and distillation, without affecting its coloring prop- 
erties. It is much used by dyers. 

Madder was formerly thought to be emmenagogue and diuretic, and was used in 
amenorrhea, dropsy, jaundice, and visceral obstructions. It is still occasionally pre- 
scribed in suppressed menstruation ; but physicians generally have no confidence in its 
efficacy in this or any other complaint. When taken into the stomach it imparts a red 
color to the milk and urine, and to the bones of animals, without sensibly affecting any 
other tissue. The effect is observable most quickly in the bones of young animals, and 
in those nearest the heart. Under the impression that it might effect some change in 
the osseous system, it has been prescribed in rachitis, but without any favorable result. 
The dose is about half a drachm, repeated three or four times a day. 

RUTA. Under this name the U.S. P. formerly recognized the Ruta graveolens. Com- 
mon rue (Rue odorante, Fr. ; Garten-Raute, G.; Ruta, It.; Ruda, Sp.) is a perennial plant, 
usually two or three feet high, with several shrubby branching stems, which, near the 
base, are woody and covered with a rough bark, but in their ultimate ramifications are 
‘smooth, green, and herbaceous. The leaves are doubly pinnate, glaucous, with obovate, 
sessile, obscurely crenate, somewhat thick and fleshy leaflets. The flowers are yellow, 
and disposed in a terminal branched corymb upon subdividing peduncles. The calyx 
is persistent, with four or five acute segments; the corolla consists of four or five con- 
cave petals, somewhat sinuate at the margin. There are usually ten stamens, but some- 
times only eight. The plant is a native of the south of Europe, but cultivated in our 
gardens. It flowers from June to September. The whole herb is active; but the 
leaves are usually employed. These have a strong disagreeable odor, especially when 
rubbed. Their taste is bitter, hot, and acrid. When recent, and in full vigor, they 
have so much acrimony as to inflame and even blister the skin, if much handled; 
but the acrimony is diminished by drying. Their virtues depend chiefly on a volatile 
oil, which is very abundant, and is contained in glandular vesicles, apparent over the 
whole surface of the plant. (See Olewm Rute.) They contain, also, according to Mahl, 
chlorophyll, albumen, an azotized substance, extractive, gum, starch or inulin, malic 
acid, and lignin; and, according to Borntrager, a peculiar acid which he calls rutinic 
acid, C,,H,,0,;. (Chem. Gazette, 1845, p. 885.) Rutinic acid is the coloring principle of 
rue, and has been found in various other plants. It was thought, at one time, that it 
might be identical with quercitrin; but though, like that principle, yielding quercetin 
and sugar, it has been shown to be distinct. Like quercitrin, it seems to play an impor- 
tant part in the coloring of plants. (Journ. de Pharm., 1862, p. 165.) Both alcohol 
and water extract their active properties. 

Medical Properties and Uses. Rue is stimulant and antispasmodic, and, like most 
other substances which excite the circulation, occasionally increases the secretions, espe- 
cially when deficient from debility. It appears to have a tendency to act upon the 
uterus ; in moderate doses proving emmenagogue, and in larger, producing a degree of 
irritation in the organ which sometimes determines abortion. Taken very largely it acts 
as an acrid narcotic poison. Three cases are recorded by Dr. Hélie in which it was taken 
by pregnant women, with the effect of producing dangerous gastro-intestinal inflamma- 
tion and cerebral derangement, which continued for several days, but ended at length 
in recovery. In each instance miscarriage resulted. Great depression and slowness of 
the pulse attended the narcotic action of the poison. In one of these cases, three fresh 
roots of the size of the finger were used in the form of decoction. (Ann. d’Hyg. Pub. et 
de Méd. Lég., xx. 180.) A case is recorded by Dr. G. F. Cooper in the Nashville Journ. 
of Med. and Surg., in which a man, convalescent from dysentery, having added some 
brandy to a handful of the bruised herb, expressed it, and took the whole of the liquor, 
with fatal effects. The prominent symptoms were vomiting, violent tormina, tenesmus 
with bloody stools, abdominal distention with tenderness, and severe strangury. (Med. 
Exam., N.S., ix. 720.) Rue is sometimes used in hysterical affections, worms, flatulent 
colic, and amenorrhea, particularly in the last complaint. It has also been highly 
recommended in uterine hemorrhage, especially when dependent on an atonic state of 
the organ. The ancients employed it as a condiment, and believed it to possess, besides 
other valuable properties, that of resisting the action of poisons. Its excitant and irri- 
tating properties require that it should be used with caution. The dose is from fifteen 
to thirty grains two or three times a day, preferably given in infusion. 
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SABBATIA ANGULARIS. Pursh. Chironiaangularis. Linn. The American cen- 
taury is an annual or biennial herbaceous plant, with a fibrous root, and an erect, 
smooth, four-sided stem, winged at the angles, simple below, sending off opposite axillary 
branches above, and one or two feet in height. The leaves, which vary considerably in 
length and width, are ovate, entire, acute, nerved, smooth, opposite, and sessile, em- 
bracing half the circumference of the stem at their base. The flowers are numerous, 
growing on the ends of the branches, and forming together a large terminal corymb. 
The calyx is divided into five lanceolate segments, considerably shorter than the corolla. 
This is deeply five-parted, with obovate segments of a delicate rose-color, which are paler 
and almost white inthe middle of their under surface. The anthers are yellow, and, 
after shedding their pollen, become revolute. The style, which is bent downward, and 
is longer than the stamens, terminates in two linear stigmas, which become spirally 
twisted together. The plantis widely diffused through the Middle and Southern States, 
growing in low meadow grounds, and, in wet seasons, upon uplands, in woods, and neg- 
lected fields. It flowers in July and August. In its general aspect as well as medical 
properties it bears a close resemblance to Erythrea Centawrium, or European centaury, 
for which it was mistaken by the earlier settlers. The whole herb is employed, and should 
be collected when in flower. It was formerly included in the U.S. secondary list. 

All parts of it have a strongly bitter taste, without any admixture of astringency or 
other peculiar flavor. Both alcohol and water extract its bitterness, together with its 
medical virtues. Ithas been examined by Mr. John F. Huneker, who, in his inaugural 
essay, states that he has found in it a small proportion of erythrocentaurin, C,,H,,08, 
previously discovered by M. Méhu, a French chemist, in Hkrythrea Centaurium of 
Europe. Mr. Huneker also obtained from American centaury, resin, chlorophyll, fatty 
matter, gum, albumen, pectin, bitter extractive, traces of volatile oil, an organic acid, 
red coloring matter, and salts. (A. J. P., 1871, p. 207.) 

Medical Properties and Uses. American centaury has the tonic properties of the 
simple bitters, and is very analogous in its action to the other plants of the same natural 
family. It has long been popularly employed as a prophylactic and remedy in our 
autumnal intermittent and remittent fevers, and was formerly much esteemed by some 
physicians in the latter of these complaints. The condition to which it was considered 
applicable was that existing between the paroxysms, when the remission was such as to 
call for tonics, but was not deemed sufficient to justify a resort to the preparations of 
Peruvian bark. It is occasionally useful, during the progress of a slow convalescence, 
by promoting appetite and invigorating digestion, and may be employed for the same 
purpose in dyspepsia and diseases of debility. The most convenient form for administra- . 
tion is that of infusion. <A pint of boiling water, poured on an ounce of the herb and — 
allowed to cool, may be given in the dose of two fluidounces, repeated every hour or 
. two during the remission of fevers, and less frequently in chronic affections. The dose 
of the powder is from thirty grains to a drachm. The decoction, extract, and tincture 
are also efficient preparations. 


SACCHARATE OF IRON. The Ferrum Oxydatum Saccharatum Solubile of the 
German Pharmacopeia is of importance as an antidote to arsenic. (Brit. and For. Med.- 
Chir. Rev., 1870, xlv. 558.) To twenty parts of a solution (43-5 per cent.) of the sesqui- 
chloride of iron are added 20 parts of simple syrup, and afterwards 40 parts of a solu- 
tion of soda (30 per cent.). After twenty-four hours 800 parts of hot distilled water 
are added, and the precipitate washed by decantation and filtration; 90 parts of sugar 
are added, the whole dried in a water-bath, and enough sugar added to make the whole 
weigh 100 parts, containing the equivalent of 3 parts of metallic iron. EH. Hoffmann 
has published a formula which he considers superior to the officinal. (See Acidum Arse- 
niosum, Part I., and A. J. P., xlvi. 559.) 


SACCHARATE OF LEAD. Piumst Saccuaras. Oxyhydrate of Lead. The sac- 
charate of lead is made by saturating a solution of saccharic acid in water by freshly 
precipitated carbonate of lead gradually added. As the acid becomes saturated, the sac- 
charate of lead falls in the form of a white powder, being insoluble in cold water, and 
but very sparingly soluble in that liquid boiling hot. From this Dr. E. Hoskins pre- 
pared his nitro-saccharate of lead, by dissolving the saccharate in dilute nitric acid, con- 
taining only one part of the acid in 20 parts of the mixture, filtering the solution, 
and gradually evaporating. The nitro-saccharate is deposited in yellow crystals of the 
form of regular six-sided plates or prisms. By dissolving one grain of this salt, with 
five drops of pure saccharic acid, in a fluidounce of distilled water, a solution was 
obtained, which, though slightly acid to test-paper, was perfectly bland. This solution, 
which is asserted to have the power of dissolving urinary calculi, was injected into 
the bladder and retained 50 minutes in several cases of phosphatic lithiasis without 
causing irritation, and with seeming advantage. (See Pereira’s Mat. Med., 3d ed., 755.) 


SAGAPENUM. This gum-resin, formerly highly esteemed, but at present very 
rarely met with even in Eastern commerce, is the concrete juice of a well-known Persian 
plant. It is in irregular masses, composed of agglutinated fragments, slightly translu- 
cert, of a brownish yellow, olive, or reddish yellow color externally, paler internally, 
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brittle, of a consistence somewhat resembling that of wax, and often mixed with im- 
purities, especially with seeds more or less entire. An inferior variety is soft, tough, and 
of uniform consistence. It has an alliaceous odor less disagreeable than that of asafetida, 
and a hot, nauseous, bitterish taste. It softens and becomes tenacious by the heat of 
the hand. The effect of time and exposure is to harden and render it darker. It is 
inflammable, burning with a white flame and much smoke, and leaving a light spongy 
charcoal. Pure alcohol and water dissolve it partially, diluted alcohol almost entirely. 
Distilled with water it affords a small quantity of volatile oil; and the water is strongly 
impregnated with its flavor. According to Pelletier, it contains 54-26 per cent. of 
resin, 31°94 of gum, 1-0 of bassorin, 0°60 of a peculiar substance, 0-40 of acidulous 
malate of calcium, and 11-80 of volatile oil including loss. Brandes found 38-73 per 
cent. of volatile oil. This is pale yellow, very fluid, lighter than water, and of a dis- 
agreeable alliaceous odor. Fltckiger found the oil devoid of sulphur, but to contain 
umbelliferone. (Pharmacographia, p. 824.) 

Sagapenum was considered by the older physicians as midway in its medical prop- 
erties between asafetida and galbanum, and was used in doses of from ten to thirty 
grains in amenorrhea, hysteria, etc. ; also externally in plaster form as a discutient. 

SAGO. (Sagou Fr.; Sago, G., It.; Sagu, Sp.) Under this name the U.S. P. formerly 
recognized the starch obtained from the sago palms. Numerous trees, inhabiting the 
islands and coasts of the Indian Ocean, contain a farinaceous pith, which is applied to the 
purposes of nutriment by the natives. Such are Sagus Rumphii, Sagus levis, Sagus 
Ruffia, Saguerus Rumphii, and Phenix farinifera, belonging to the family of Palms; 
and Cycas circinalis, Cycas revoluta, and Zamia lanuginosa, belonging to the Cycadacee. 
Of these, Sagus Rumphii, Sagus levis, and Saguerus Rumphii probably contribute to 
furnish the sago of commerce. Crawford, in his History of the Indian Archipelago, 
states that it is derived exclusively from Metroxylon Sagu, identical with Sagus Rumphii; 
but Roxburgh ascribes the granulated sago to S. /evis, and one of the finest kinds is said 
by Dr. Hamilton to be produced by the Saguerus Rumphii of Roxburgh. The farina- 
ceous product of the different species of Cycas, sometimes called Japan sago, does not 
enter into general commerce. 

Sagus Rumphi, Willd. Sp. Plant. iv. 404; Carson, Illust. of Med. Bot. ii. 44, pl. 88. 
Metrozxylon Sagu, Roxb. (1783); Bentley and Trimen, 278. The sago palm is one of the 
smallest trees of its family. Its extreme height seldom exceeds thirty feet. The trunk 
is proportionately very thick, quite erect, cylindrical, covered with the remains of the 
old leafstalks, and surrounded by a beautiful crown of foliage, consisting of numerous, 
very large, pinnate leaves, extending in all directions from the summit, and curving 
gracefully downwards. From the bases of the leaves proceed long, divided and subdi- 
vided flower- and fruit-bearing spadices, having smooth branches. The fruit is a round- 
ish nut, covered with a checkered imbricated coat, and containing a single seed. 

The tree is a native of the East India islands, growing in the Peninsula of Malacca, 
Sumatra, Borneo, Celebes, the Moluccas, and a part of New Guinea. It flourishes best 
in low and moist situations. Before attaining maturity, the stem consists of a shell, 
usually about two inches thick, filled with an enormous volume of spongy medullary 
matter like that of elder. This is gradually absorbed after the appearance of fruit, and 
the stem ultimately becomes hollow. The greatest age of the tree is not more than 
thirty years. Large quantities of a kind of sugar called jaggary are produced from its 
juice. According to H. von Rosenberg (Proc. A. P. A., xxvii. 140), the medullary matter 
contains most of starch when the large leaves have fallen off and the flowers are just 
taking their place. At this time the tree is felled, and the trunk cut into billets six or 
seven feet long, which are split in order to facilitate the extraction of the pith. This 
is obtained in the state of a coarse powder, which is mixed with water in a trough 
having a sieve at the end. The water, loaded with farina, passes through the sieve, and 
js received in convenient vessels, where it is allowed to stand till the insoluble matter 
has subsided. It is then strained off; and the farina which is left may be dried into a 
kind of meal, or moulded into whatever shape may be desired. For the consumption 
of the natives it is usually formed into cakes of various sizes, which are dried, and ex- 
tensively sold in the islands. The commercial sago is prepared by forming the meal 
into a paste with water, and rubbing it into grains. It is produced in the greatest abun- 
dance in the Moluccas, but of the finest quality on the eastern coast of Sumatra. The 
Chinese of Malacca refine it so as to give the grains a fine pearly lustre. Malcolm states 
that it is also refined in large quantities at Singapore. In this state it is called pearl 
sago, and is in great repute. It is said that not less than five or six hundred pounds of 
sago are procured from a single tree. (Crawford.) 

Pearl sago is that which is now generally used. It is in small grains, about the size 
of a pin’s head, hard, whitish, of a light brown color, in some instances translucent, in- 
odorous, and with little taste. It may be rendered perfectly white by a solution of 
chloride of lime. Common sago is in larger and browner grains, of more unequal size, 
of a duller aspect, and frequently mixed with more or less of a dirty-looking powder. 

Sago meal is imported into England from the East Indies ; but we have met with none 
in the markets of this country. It is in the form of a fine amylaceous powder, of a 
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whitish color, with a yellowish or reddish tint, and of a faint but somewhat musty 
odor. 

Common sago is insoluble in cold water, but by long boiling unites with that liquid, be- 
coming at first soft and transparent, and ultimately forming a gelatinous solution. Pearl 
sago is partially dissolved by cold water, probably owing to the heat used in its prepa- 
ration. Chemically considered, it has the characters of starch. Under the microscope 
the granules of sago meal appear oval or ovate, and often truncated so as to be more or 
less muller-shaped. Many of them are broken, and in most the surface is irregular or 
tuberculated. They exhibit upon their surface concentric rings, which are much less 
distinct than in potato starch. The hilum is circular when perfect, and cracks either 
with a single slit or a cross, or in a stellate manner. The granules of pearl sago are of 
the same form, but are all ruptured, and exhibit only indistinct traces of the annular 
lines, having been altered in the process employed in preparing them. Those of com- 
mon sago are very similar to the particles of sago meal, except that they are perhaps 
rather less regular and more broken. (Perezra.) 

Potato starch is sometimes prepared in Europe so as to resemble bleached pearl sago, 
for which it is sold. But, when examined under the microscope, it exhibits larger gran- 
ules, which are also more regularly oval or ovate, smoother, less broken, and more 
distinctly marked with the annular ruge than those of sago; and the hilum often cracks 
with two slightly diverging slits. 

Sago is used exclusively as an article of diet. Being nutritive, easily digestible, and 
wholly destitute of irritating properties, it is frequently employed in febrile cases, and 
in convalescence from acute disorders, in the place of richer and less innocent food. It 
is given in the liquid state, and in its preparation care should be taken to boil it long 
in water, and stir it diligently, in order that the grains may be thoroughly dissolved. 
Should any portion remain undissolved, it should be separated by straining ; as it might 
offend a delicate stomach. A tablespoonful to the pint of water is sufficient for ordinary 
purposes. The solution may be seasoned with sugar and nutmeg or other spice, and 
with wine, when these are not contraindicated. 


SALEP. This name is given to the dried tubers of numerous species of the genus 
Orchis, and in India of the genus Eulophia. At present the salep of European com- 
merce is prepared chiefly in the Levant, but to some extent in Germany and other parts 
of Europe. The German salep is said to be more translucent and more carefully dried 
than the Levant variety. 

Salep is in small, oval, irregular, ovoid or oblong tubers, rarely palmate, hard, horny, 
semi-transparent, of a yellowish color, a feeble odor, and a mild mucilaginous taste. It 
is sometimes kept in the state of powder. In composition and relation to water it is 
closely analogous to tragacanth, consisting of a substance insoluble but swelling up in 
cold water (bassorin), of another in much smaller proportion, soluble in cold water, and 
of minute quantities of saline matters. It also occasionally contains a little starch. It 
is highly nutritive, and may be employed for the same purposes as tapioca, sago, ete. 
Its medieval and Oriental reputation as an aphrodisiac is unfounded. On account of 
its hardness, salep, in its ordinary state, is of difficult pulverization; but the difficulty 
is removed by macerating it in cold water until it becomes soft, and then rapidly dry- 
ing it. 

SAMADERA BARK. This is the inner bark of a tree belonging to the family of 
Simarubaceex, growing in Ceylon. It is intensely bitter, and probably contains quassin. 
For further particulars, see P. J. Tr., 1872, p. 541. 


SANDARACH. Sandaraca. This is a resinous substance obtained from the Callitris 
quadrivalvis (Thuya articulata), an evergreen tree growing in the north of Africa. It 
is in small, irregular, roundish-oblong grains or tears, of a pale yellow color, sometimes 
inclining to brown, more or less transparent, dry and brittle, breaking into powder 
under the teeth, of a faint, agreeable odor increased by warmth, and of a resinous, 
slightly acrid taste. It melts with heat, diffusing a strong balsamic odor, and easily 
inflames. It is almost entirely soluble in ordinary alcohol, and entirely so in that liquid 
when anhydrous, and in ether. Heated oil of turpentine also dissolves the greater part 
of it, but very slowly. According to Unverdorben, it consists of three resins, varying 
in their relations to alcohol, ether, and oil of turpentine. The sandaracin of Geise, 
which remains after sandarach has been exposed to the action of ordinary alcohol, is a 
mixture of two of these resins. Sandarach was formerly given internally, and entered 
into the composition of various ointments and plasters. At present it is used chiefly as 
a varnish, and as incense; its powder is rubbed upon paper to prevent ink from spread- 
ing, after letters have been scratched out, and is called Pounce. 


_ SANICULA MARILANDICA. Sanicle. The root of this indigenous umbellifer is 
popularly known in some parts of the country by the name of black snakeroot. It is 
fibrous and of an aromatic taste, and has been used as a domestic remedy in intermit- 
tent fever. Dr. J. B. Zabriskie has found it highly effectual in chorea. He considers 
it most efficient in substance, and gives the powder to children eight or ten years old in 
the dose of half a drachm three times a day. (Am. Journ. of Med. Sci., N.S., xii. 374.) 
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SANTALUM ALBUM er CITRINUM. Sandal wood. Saunders. There are three 
kinds of wood known by the name of santalum or saunders ;—1. santalum rubrum, or 
red saunders, from Pterocarpus santalinus, already described in this work under the 
officinal name of Santalum; 2. santalum album, or white saunders, from the Santalum 
album of Linneus, growing in the East Indies, the South Pacific Islands, and South 
America; and 3. santalum citrinum, or yellow saunders, formerly su posed to be the 
inner wood of the tree of which the outer constituted white saunders, but now stated to 
be from a different species, S. freycinetianum of M. Gaudichaud, growing in the Sand- 
wich Islands, the Feejee Islands, the Marquesas, on the coast of Malabar, etc. It is this 
species which supplies the sandal wood so highly valued by the Chinese. Both kinds 
have a very agreeable aromatic odor. The white is thought by the East India physi- 
cians to be refreshing, and useful in remittent fevers, gonorrhcea, and other complaints. 
It was formerly used in European pharmacy, and still enters into certain compound 
syrups, confections, etc. The Chinese employ the yellow saunders chiefly as a perfume, 
burning it in their temples, sick-chambers, etc., and obtain from it a volatile oil by dis- 
tillation, which they mix with oil of roses. This variety was also formerly used in Europe, 
and praised as cordial and alexipharmic. The three saunders were not unfrequently 
combined in the same preparation. (Mérat and De Lens.) A volatile oil, obtained by dis- 
tillation from a variety of yellow sandal wood, the product of S. myrtifolium, growing 
in continental India (Lindley, Flor. Med., p. 828), was brought into notice by Dr. Thos. 
B. Henderson (Med. Times and Gaz., 1865), as a remedy in the subacute stages of gon- 
orrhea. Experience has confirmed the first favorable reports, and the oil is now very 
much used in the complaint named. It is also of value in chronic bronchitis. It is 
agreeable to the palate and stomach in doses of 20 to 80 minims 4 or 5 times a day. Oil 
of cinnamon is often added to its emulsions. 


SAPINDUS. Various tropical plants belonging to this genus contain saponin, and 
are largely used for cleansing purposes. Thus in India are employed the pulp of the 
fruit of the Sapindus detergens, the capsules of S. emarginatus, the berries of S. lauri- 
folius, and in South America the oil and seed-vessels of S. saponaria. (P. J. Tr., 1871, 
p. 585.) For the properties of saponin, see Saponaria officinalis, below. 


SAPONARIA OFFICINALIS. Soapwort. A perennial herbaceous plant, growing 
wild in this country in the vicinity of cultivation, but probably introduced from Europe. 
It is commonly known by the vulgar name of bouncing bet. It is one or two feet high, 
with smooth, lanceolate leaves, and clusters of conspicuous whitish or slightly purplish 
flowers, which appear in July and August. The root and leaves are employed. They 
are inodorous, and of a taste at first bitterish and slightly sweetish, afterwards some- 
what pungent, continuing long, and leaving a slight sense of numbness on the tongue. 
They impart to water the property of forming a lather when agitated, like a solution of 
soap, whence the name of the plant was derived. This property, as well as the medical 
virtues of the plant, resides in a proximate principle, obtained from the root by Bucholz, 
and called by him saponin, O,,H;,0,,. This principle constitutes, according to Bucholz, 
34 per cent. of the dried root, which contains also a considerable quantity of gum and a 
little bassorin, resin, and altered extractive, besides lignin and water. Saponin is ob- 
tained, though not absolutely pure, by treating the watery extract with alcohol and 
evaporating. It is brown, somewhat translucent, hard and brittle, with a sweetish 
taste, followed by a sense of acrimony in the fauces. It is soluble in water and officinal 
alcohol, but is insoluble in anhydrous alcohol, ether, and the volatile oils. Although a 
glucoside, according to Lautenbach (Journ. Nerv.and Ment. Dis., 1879, p. 433), it unites 
with sulphuric acid to form long and circular crystals. Its watery solution froths when 
agitated. It is decomposed hy dilute acids, though with some difficulty, into sapogenin, 
C,,H,,0,, and sugar. It has been found in various plants, as different species of Silene, 
Dianthus, Lychnis, and Anagallis, in Acacia concinna, Vaccaria vulgaris, Agrostemma 
githago. (Journ. de Pharm., 8e sér., x. 839; also P. J. Tr., 1871, p. 585.). Saponin is 
locally very irritant, and acts as such probably upon most tissues. In sufficient strength 
it soon kills by its local action either muscular or nervous tissue. Being a muscle 

oison, it is capable of producing cardiac palsy. After death from it the mucous mem- 
bene of the alimentary canal is usually much inflamed. As it exists in agrostemma 
seeds it has several times caused death in the human species. The symptoms have been 
headache, vertigo, vomiting, hot skin, rapid pulse, great difficulty in standing erect, and 
finally deep coma. Soapwort has been used in Germany as a remedy in venereal and 
scrofulous affections, cutaneous eruptions, and visceral obstructions. It appears to act 
as an alterative, like sarsaparilla, to which it has been deemed superior in efficacy by 
some physicians. The plant is given in the form of decoction and extract, which may 
be freely taken. From two to four pints of the decoction daily are recommended in 
lues. The inspissated juice, given in the quantity of half an ounce in the course of a. 
day, is said by Andry generally to cure gonorrhea in about two weeks, without any 
other remedy. 


SARCOCOLLA. A peculiar vegetable product, exuding spontaneously from the Penea 
sarcocolla, P. mucronata, and other species of Penza, small shrubs growing at the Cape 
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of Good Hope, in Ethiopia, Arabia, etc. It is in the form of small, roundish, irregular 
grains, sometimes agglutinated in masses, friable, opaque or semi-transparent, of a yel- 
lowish or brownish red color, inodorous unless heated, when they have an agreeable 
smell, and of a peculiar, bitter, sweetish, and acrid taste. Sarcocolla, according to Pel- 
letier, consists of 65°8 per cent. of a peculiar substance, considered by Dr. Thomson as 
holding an intermediate place between gum and sugar, and called sarcocollin, O,,H,,04, 
or pure sarcocolla, 4:6 of gum, 3°38 of a gelatinous matter having some analogy with bas- 
sorin, and 26°8 of lignin, ete. It is said to be purgative, but at the Same time to pro- 
duce serious inconvenience by its acrid properties. The Arabian physicians used it in- 
ternally; and. by the ancients it was employed as an external application to wounds and. 
ulcers, under the idea that it possessed the property of agglutinating the flesh, whence its 
name was derived. It is out of use. 

SARRACENTA. Side-saddle Plant. Fly-trap. According to Dr. E. P. Porcher, the roots 
of Sarracenia flava and variolaris have long been used in the Southern United States in 
dyspepsia. In trying the remedy upon himself, Dr. Porcher found it to be bitter and 
astringent to the taste, and, in its effects on the system, stimulant to the stomach, the 
circulation, and in some degree to the brain, and at the same time to a certain extent diu- 
retic, and disposed to operate mildly on the bowels. Prof. Sheppard found it to contain: 
lignin, coloring matter, resin, an acid salt of lime, and a salt probably of an organic 
alkali. The value of S. fava in diarrhea has recently been reasserted by Dr. J. D. 
Palmer. He makes a tincture by macerating, for fourteen days, four ounces of the 
root with two pints of alcohol, then expressing and filtering. The dose was a teaspoon-: 
ful after each evacuation. (A. J. P., 1869.) Not long since, wonderful virtues were 
claimed for S. purpurea in smallpox, but experience has shown the first statements to: 
be unfounded. M. Stan. Martin claims that he has found in the root of this species— 
1, an alkaloid which he proposes to name sarracenine; 2, a resin; 8, a yellow color- 
ing principle (probably identical with Schmidt’s sarracenic acid); 4, extractive; 5, 
substances which constitute the framework of plants. Sarracenine (sarracenia) is 
white, soluble in alcohol and ether, combines with acids to form salts, and with sul- 
phuric acid forms handsome needles, which are bitter, and communicate this taste to 
its menstrua. (Ann. de Thérap., 1866, p. 73.) EH. Schmidt, however, found no alkaloid, 
but discovered sarracenic acid. (A.J. P., 1872, p. 2138.) 


SASSA GUM. This name has been applied by Guibourt to a gum, occasionally 
brought into market from the East, and answering so exactly to Bruce’s description 
of the product of a tree which he calls sassa, that there is reason to believe in their iden- 
tity. According to Guibourt’s description, it is in mammillary masses, or in convoluted: 
pieces resembling an ammonite, of a reddish color and somewhat shining surface, and 
more transparent than tragacanth. Its taste is like that of tragacanth, but slightly 
acrid. When introduced into water, it becomes white, softens, and swells to four or five 
times its original bulk; but it preserves its shape, neither like tragacanth forming a 
mucilage, nor like Bassora gum separating into distinct flocculi. It is rendered blue 
by iodine. 

SASSY BARK. Mancona Bark. This bark is interesting chiefly from its employment 
by the natives of Western Africa as an ordeal in their trial for witchcraft or sorcery. 
Specimens sent to this country from Liberia were first examined by Mr. OC. A. Santos, who 
published his observations in the A. J. P., 1849, xxi. 97. Other specimens both of the 
bark and the plant producing it, afterwards came under the notice of Professor Procter, 
who was thus enabled to determine the chemical characters as well as the botanical 
source of the product. His papers on the subject are contained in the same journal 
(xxiii. 801, and xxiv. 195); and in the last is given a botanical description of the tree. 
To these papers the reader is referred for particular information on the subject. The 
bark was thought to be the product of a previously undescribed species of Erythro- 
phleum, for which Prof. Procter proposed the name of EF. judiciale. It appears, however, 
from a note of Prof. Lindley, published in the P. J. Tr., 1857 (p. 873), that the tree had 
been previously described under two specific names, having been noted in Hooker’s Niger 
Flora (p. 829) as the Erythrophleum Guineense of Don, and being also the Fillwa suaveolius 
of Guillemin and Perottet’s Flora of Senegal; facts, of course, unknown to Prof. Procter, 
when his papers were written. It is a large tree with spreading branches, doubly pin- 
nated leaves, flowers in spike-like racemes, and leguminous fruit. The bark is in pieces 
more or less curved, with or without epidermis, in the former case somewhat fissured ex. 
ternally, of a dull red color diversified by whitish spots, brittle, presenting when cut 
transversely numerous fawn-colored spots surrounded by reddish brown tissue, nearly 
inodorous, of an astringent taste, and, according to Mr. Santos, of the sp. gr. 1:054. 

Prof. Procter found it to contain tannic acid, insoluble apotheme analogous to that of 
rhatany, a red coloring matter formed by a combination of the two preceding con- 
stituents, gallic acid, gum, a little resin, fatty matter, various salts, and a peculiar 
substance precipitable by tannic acid, and soluble in alcohol and chloroform. He aid 
not isolate the active principle. Gallois and Hardy obtained the poisonous principle 
erythrophleine, by making an alcoholic extract of the bark, exhausting this with water, 
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evaporating, rendering this extract alkaline with ammonia, and treating with acetic 
ether. The alkaloid is a colorless, crystalline solid, soluble in water, acetic ether, alcohol, 
and amylic alcohol, insoluble in chloroform, benzin, and ether. In contact with sul- 
phuric acid and black oxide of manganese, a violet color (less intense than that pro- 
‘duced with strychnine) is developed. The bark yields its virtues to water. In refer- 
ence to its effects on the system it has been considered as emetic and cathartic, with some 
influence over the cerebral functions; but little was certainly known. Professor Procter 
found three grains of the aqueous extract, given to a cat, to produce prostration, froth- 
ing at the mouth, dilatation of the pupils, and total loss of inclination to eat. Largely 
taken, the bark was known often to cause death. The powder snuffed up the nostrils 
occasions violent sneezing. Some experiments made with it by Drs. 8S. Weir Mitchell 
and W. A. Hammond have given us more precise knowledge in regard to its properties. 
From these it appears to be nauseating and emetic, narcotic, and astringent, but without 
any cathartic power. The same writers give the following as the result of the observa- 
tions of Dr. Savage, made in Africa, and communicated to them. When the bark is 
chewed, it causes a feeling of constriction in the fauces, attended with prickling, and 
followed by numbness. A strong infusion or decoction occasions stricture across the 
brow, severe pain in the head, coma, and death. Independently of its use by the natives 
as an ordeal poison, it is sometimes employed by them as a remedy in dysentery, diar- 
rhea, and colic. Dr. Savage himself has known it to be successful in intermittent 
fever, dysentery, and diarrhea. A grain of the watery extract was given for a dose 
every three hours. (Charleston Med. Journ., 1859, p. 785.) 


SATUREJA HORTENSIS. Summer Savory. S. Monrana. Winter Savory. Annual 
Jabiate plants, resembling thyme in odor and flavor, growing spontaneously in the south 
of Europe, and cultivated in gardens as culinary herbs. 


SAURURUS CERNUUS. Lizard’s Tail. Dr. D. L. Phares, of Newtonia, Miss., 
speaks of this indigenous swamp plant as being much used in some parts of the country, 
both in regular and domestic practice, as a soothing, discutient cataplasm. He con- 
siders it ‘‘laxative, antispasmodic, sedative, and slightly astringent,’ and for many 
years has employed it largely, and with most satisfactory results, in irritation and in- 
flammation of the kidneys, bladder, prostate, and urinary passages generally. He con- 
siders it peculiarly applicable to cases attended with strangury. It is generally accept- 
able to the stomach. Dr. Phares uses it both externally and internally. He gives it 
in strong infusion, made with the plant whether fresh or dried, of which from one to 
four ounces may be given every fifteen or thirty minutes, or three or four times a day, 
according to the urgency of the symptoms. (A. J. P., 1867, p. 468; from Atlanta Med. 
and Surg. Journ., July, 1867.) 

SCOLOPENDRIUM OFFICINARUM. Smith. Aspleniwm® Scolopendrium. Linn. 
Harts-tongue. The leaves of this fern, which is indigenous both in Europe and Amer- 
ica, have a sweetish, mucilaginous, and slightly astringent taste, and, when rubbed, a 
disagreeable oily odor. ‘They were used as a deobstruent in visceral affections, as an 
astringent in hemorrhages and fluxes, and as a demulcent in pectoral complaints; 
but have deservedly fallen into neglect. 


SCROPHULARIA NODOSA. Figwort. This European plant has become abun- 
dantly naturalized in America. Its leaves have when fresh a rank fetid odor, and a 
bitter, somewhat acid taste; but these properties are diminished by drying. Water 
extracts their virtues, forming a reddish infusion, which is blackened by ferric sulphate. 
Walz has obtained from them two proximate principles, which he names respectively 
scrophularin and scrophularosmin. (Mayer, A. J. P., 1868, p. 295.) Figwort leaves 
were formerly considered tonic, diuretic, diaphoretic, discutient, anthelmintic, etc., and 
were thought to be useful in scrofula. They are at present very little employed; but 
in Europe are sometimes applied, in the form of ointment or fomentation, to piles, 
painful tumors, ulcers, and cutaneous eruptions. 

SECALE CEREALE. Rye. Syria, Armenia, and the southern provinces of Russia 
have been severally indicated as the native country of rye. The plant is now culti- 
vated in all temperate latitudes. The grains consist, according to Hinhof, of 24:2 per 
cent. of envelope, 65°6 of flour, and 10-2 of water. The jlowr, as an average of many 
analyses, consists of 14:24 per cent. water, 10-97 per cent. nitrogenous material, 1-95 pet 
cent. fat, 8-88 per cent. sugar, 7:13 per cent. gum and dextrin, 58-73 per cent. starch, 
1:62 per cent. woody fibre, and 1-48 per cent. ash. (Konig, Nahrungs- und Genussmittel, 
Berlin, 1880.) Rye flour has been much used, in the dry state, as an external application 
to erysipelatous inflammation, and other eruptive affections, the burning and unpleasant 
tingling of which it tends to allay, while it absorbs the irritating secretions. In the 
form of mush, it is an excellent laxative article of diet, and, mixed with molasses, it 
may be given with great advantage in hemorrhoids and prolapsus ani, connected with 
constipation. Rye carbonized by heat, with exclusion of the air, has been highly 
recommended as a tooth-powder. 

SEDUM AORE. Biting Stone-crop. Small Houseleek. This European plant has 


1748 Selinum Palustre.—Silex, Pulverized. PART II. 


escaped to some extent from the gardens and grows wild in New England. Taken in- 
ternally it vomits and purges, and applied to the skin produces inflammation and 
vesication. The fresh herb and the expressed juice have been used as an antiscorbu- 
tic, emetic, cathartic, and diuretic, and have been applied locally to old ulcers, warts, 
and other excrescences ; but the plant is at present little employed. Other species 
are less acrid, and are even eaten as salad in some parts of Europe. Such are Sedum 
rupestre and S.album. SS. Telephium was formerly employed externally to cicatrize 
wounds, and internally as an astringent in dysentery and hemoptysis, and is still 
esteemed by the common people in France as a vulnerary. M. Ernst Mylius found in 
100 parts of Sedum acre 2-2 parts of a soft, not acid resin, 12:80 parts of uncrystalli- 
zable sugar, and 12-40 parts of a soft acid resin, besides an alkaloid and inert substance. 
(Journ. de Pharm., 4e sér., xvii. 81.) 


SELINUM PALUSTRE. (Linn.) Peucedanum montanum. (Lindley, Flor. Med.) 
Marsh Parsley. Persil de marais. (Fr.) The root of this European umbellifer is, when 
dried, of a brown color externally, having a strong aromatic odor, and an acrid, pungent, 
aromatic taste. The powder is of a light grayish yellow color. Analyzed by Peschier, 
it was found to contain a volatile oil, a fixed oil soluble in ether and alcohol, gum, a 
yellow coloring substance, a nitrogenous, mucoso-saccharine principle, a peculiar acid 
which he calls selinic, phosphate of calcium, and lignin. The root of Selinum palustre 
has long been a popular remedy for epilepsy in the Russian province of Courland; and 
has been commended to the profession by Drs. Trinius (1818) and Herpin (1859). Dr. 
Herpin also uses it as an antispasmodic in hooping-cough, ete. He gives from 20 to 30 
grains of it thrice daily, rapidly increased until four times the amount is taken. (Journ. de 
Pharm., Juillet, 1859.) 


SEMPERVIVUM TECTORUM. Common Houseleek. In Europe the leaves of this 
plant are employed in the recent state and bruised, as a cooling application to burns, 
stings of bees, hornets, ete., ulcers, and other external affections attended with inflam- 
mation. The juice is said to cure warts. 


SENECIO VULGARIS. Common Groundsel. An annual European plant, intro- 
duced into this country, and growing in cultivated grounds. The whole herb is used, 
and should be gathered while in flower. It has, when rubbed, a peculiar rather un- 
pleasant odor, and a disagreeable, herbaceous, bitterish, and saline taste, followed by a 
sense of acrimony. It is emetic in large doses, and has been given in convulsive affec- 
tions, liver complaints, spitting of blood, ete., but is now very little used. The bruised 
herb is sometimes applied externally to painful swellings and ulcers. The plant is em- 
ployed also as food for birds, which are fond of it. Other species of Senecio have been 
medicinally used ; and an indigenous species, the S. aureus or ragwort, is said by Schoepf 
to be a favorite vulnerary with the Indians. The ‘eclectics’” consider it emmena- 
gogue, and use it not only to stimulate the function, but to regulate it when in excess or 
otherwise deranged. They also believe it to possess diuretic properties, and to be useful 
in disorders of the urinary organs. They give the name of senecin to a preparation 
made by precipitating the tincture with water; but this name should be reserved for the 
active principle when discovered. The whole plant is used in decoction or infusion, 
which may be taken freely. 


SIENNA. Terra di Sienna. An argillaceous mineral, compact, of a fine texture, 
very light, smooth, and glossy, of a yellowish brown or coffee color, leaving a dull 
orange trace when moistened and drawn over paper. By calcination it assumes a red- 
dish brown color, and is then called burnt sienna. In both the raw and burnt states it 
is used in painting. The best sienna is brought from Italy, but an inferior kind is found 
in England. 


SILENE VIRGINICA. Catchfly. Wild Pink. The wild pink of West Virginia and 
the Carolinas is said to be considered by the Indians poisonous, and by Prof. Barton an 
anthelmintic. 


SILEX, PULVERIZED. S1Lex Contritus. Lond. Silicie Acid. In operations of 
pharmacy, substances are sometimes employed whose action is exclusively mechanical. 
Thus, in the U. S. Pharmacopeia, formerly sand was used in preparing oil of amber 
and the fluid extract of rhubarb, and carbonate of magnesium in forming several of 
the medicated waters. The use of the same carbonate was also directed in the London 
Pharmacopeia of 1886, in alternative processes for preparing several of these waters. 
Mr. R. Warington objected to the use of this carbonate, as being dissolved to an inju- 
rious extent, and proposed to substitute porcelain clay, or pulverized silica, glass, or 
pumice stone. The London College, probably influenced by this objection, abandoned, 
in its Pharmacopeia of 1851, the use of carbonate of magnesium, and substituted finely 
pulverized silex, under the name of Silex contritus. This powder may be conveniently 
obtained from colorless quartz or rock-crystal. In order to render the mineral more 
easily pulverizable, it is advantageous to heat it to redness, and quench it in water. It 
may then be reduced to fine powder in a porphyry or agate mortar. The London Col- 
lege prepared all the medicated waters, except two, from the volatile oils of the plants, 
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in addition to the method of distillation with water from the plants themselves. When 
the volatile oils were used, pulverized silex was directed as a mechanical agent. The 
oil was rubbed up first with the silex and then with the water, and the whole was fil- 
tered. The silex acted by minutely dividing the oil and diffusing it through water, and, 
by the subsequent filtration, was entirely removed. 

Pulverized silex is a harsh, white, tasteless powder, insoluble in water and most other 
solvents. Its sp. gr. is 2:66. In composition it is a silicie oxide, SiO,. Silicon is a non- 
metallic element, which has been obtained in three allotropic states, called amorphous, 
graphitoidal, and octohedral silicon; the first corresponding to charcoal, the second to 
graphite, and the third to diamond. The octohedral crystallizes like diamond with 
curved facets, is hard enough to scratch glass but not topaz, and has the sp. gr. 2°49. 
Pure silica is easily prepared by acidulating commercial solution of silicate of sodium 
with hydrochloric acid, heating and evaporating, and washing the precipitated silica. 


SILICATE OF MAGNESIUM, HYDRATED. | Meerschaum. (2Mg0,88i0, + 
2H,0.) A mineral used in France for the manufacture of smoking-pipes, which is known 
popularly by the name of meerschaum. It was brought into notice as a medicine by 
M. Garraud, a distinguished physician of Laval, who, struck with its resemblance 
to subnitrate of bismuth, being like it white, tasteless, and insoluble, was induced to 
use it as a substitute for that medicine in obstinate choleraic diarrhea, and met with 
so much success as to induce him to make the remedy public. M. Trousseau employed 
it also with great success in numerous cases of diarrhea. It is reduced to fine powder, 
and given in doses of from one to four drachms a day. It no doubt acts mechanically, 
either as an absorbent or a protective of the intestinal coats. (Journ. de Pharm., 4e sér., 
ill. 385.) 

SILICATE OF SODIUM. Sodii Silicas. Soluble Glass. (Na,SiO;.) Silicate of so- 
dium is made by fusing one part of silica, fine sand or powdered flint, and two of dried 
carbonate of sodium, mixed in powder, in an earthenware crucible, and pouring out the 
fused mass on a stone slab to cool. This is pulverized, and treated with boiling water, 
to dissolve the soluble part. The solution is filtered and concentrated, so as to form crys- 
tals on cooling. ‘These are then purified by dissolving them in water heated to 37-7° 
C. (100° F.), filtering the solution, and concentrating it so that it may recrystallize. 
The commercial solution of silicate of sodium usually contains about 20 per cent. of 
silica and 10 per cent. of soda. 

Silicate of potassium, K,SiO,, also known as soluble glass, is prepared in the same way 
as the sodium salt. These salts have been used in rheumatism, gout, etc. (A. J. P., 1857, 
p. 814; Ann. de Thérap., 1865, p. 286), but are probably of no service. As suggested 

y Prof. Shun, they form excellent substitutes for starch, dextrin, and plaster of Paris, 
in the preparation of immovable dressings in the case of certain fractures of the limbs, 
and diseased joints. The solution is applied, of a syrupy consistence, by means of a 
brush, to the bandages, upon which it rapidly hardens, requiring only five or six hours 
for this result. The facility of removing them by means of hot water is another ad- 
vantage which it possesses over the other dressings. (Jowrn. de Pharm., 4e sér., iv. 52.) 


SILPHIUM LACINIATUM. The rosin weed, or compass plant, of Ohio, yields 
an oleoresin, which is said to be gathered by children as a chewing gum. For further 
information, see A. J. P., 1881, p. 487. 


SIMARUBA. Under this name the U.S. P. formerly recognized the bark of the root 
of S. officinalis. (Ecorce de simarouba, Fr.; Simarubarinde, G.; Corteccia di simaruba, 
It.; Corteza de simaruba, Sp.) Quassia Simaruba. Simaruba officinalis. De Cand. S. 
amara, Aublet. “As this plant is unisexual, it belongs to the genus Simaruba of De 
Candolle and Lindley, those only being placed by these botanists in the genus Quassia 
which are hermaphrodite. But, asthe Linnean arrangement was adhered to in the case 
of Quassia excelsa, we continue to adhere to it in relation to this plant. (See Quassia.) 
It is a tree of considerable height and thickness, having alternate branches, with a bark 
which in the old tree is black and somewhat furrowed, in the young is smooth, gray, 
and marked here and there with broad yellow spots. The leaves are alternate and 
abruptly pinnate, with a naked petiole, to which the leaflets are alternately attached by 
short footstalks. The leaflets are nearly elliptical, on the upper surface smooth and deep 
green, on the under whitish. The flowers are yellow, and in long axillary panicles. In 
some descriptions they are stated to be monecious, in others dicecious. According to 
Dr. Wright, the female flowers are never found in Jamaica on the same tree with the 
male. The number of stamens is ten. 

The tree is found in the West Indies and Guiana. In Jamaica it is called the 
mountain damson. Simaruba amara of Aublet, which grows in Guiana, and has gen- 
erally been considered identical with Q. Simaruba, is believed by Hayne to be a dis- 
tinct species; the Jamaica plant having diwcious, while this has moneecious flowers. 
The bark of the root is the part employed; the wood itself being nearly tasteless and 
inert. 

Simaruba bark is in long pieces, some inches in breadth, folded lengthwise, light, 
flexible, tenacious, very fibrous, externally of a light brownish yellow color, rough, 
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warty, and marked with transverse ridges, internally of a pale yellow. It is without 
smell, and of a bitter taste. It readily imparts its virtues, at ordinary temperatures, to 
water and alcohol. The infusion is at least equally bitter with the decoction, which 
becomes turbid as it cools. Its constituents, according to M. Morin, are a bitter prin- 
ciple identical with guassin, C,,H,,05, a resinous matter, a volatile oil having the odor 
of benzoin, malic acid, gallic acid in very minute proportion, an ammoniacal salt, malate 
and oxalate of calcium, some mineral salts, oxide of iron, silica, ulmin, and lignin. 

Medical Properties and Uses. Simaruba possesses the same tonic properties as other 
simple bitters, and may be employed for the same purposes. In large doses it is said to 
purge and vomit. It was introduced into France in 1713 from Guiana, where it had 
previously been used as a remedy for dysentery. In the treatment of this disease and 
of obstinate diarrhea, it afterwards obtained much credit in Europe; but Cullen was 
right in denying to it any specific control over these complaints. It operates simply as 
a tonic, and, though occasionally beneficial in relaxed and debilitated states of the ali- 
mentary canal, would do much harm if indiscriminately prescribed in dysenteric cases. 
On account of its difficult pulverization, it isseldom given in substance. The best mode 
of administration is by infusion. The dose is from a scruple to a drachm. 


SISYMBRIUM OFFICINALE. Scopoli. Erysimum officinale. Linn. Hedge Mus- 
tard. This annual, growing in Europe and the United States, is said to be diuretic and 
expectorant, and has been recommended in chronic coughs, hoarseness, and ulceration 
of the mouth and fauces. The juice of the plant may be used mixed with honey or 
sugar, or the seeds may be taken in substance. Sisymbriwm Sophia, or the flax weed, 
was formerly officinal. It is of a pungent odor when rubbed, and of an acrid biting 
taste. The herb has been used externally in indolent ulcers, and the seeds internally in 
worms, calculous complaints, ete. Sisymbrium muralis (Ditoplaxis muralis, P. Robert) 
has been used in France in scurvy, scrofula, and other cachectie affections, especially 
associated, in the form of syrup, with iodide of potassium. (Ann. de T hérap., 1864, p. 126.) 


SIUM NODIFLORUM. Water-parsnep. A perennial, umbelliferous, aquatic Eu- 
ropean plant, growing also in the southern section of the United States, where it is sup- 
posed to have been introduced. 1t is commonly considered poisonous ; but the expressed 
juice, given by Withering in the dose of three or four ounces every morning, was not 
found to affect the head, stomach, or bowels. He found it, in this quantity, very advan- 
tageous in obstinate cutaneous diseases; and the plant has been usefully employed by 
others in similar complaints, and in scrofulous swellings of the lymphatic glands. It is 
considered diuretic. Stwm latifolium, which grows in Europe and the United States, 
particularly along the water-courses of the valleys of the Pacific slope, and is the com- 
mon water-parsnep of this country, is positively asserted to be poisonous, and madness 
and even death are said to have followed the use of the root. This plant has been ex- 
amined by A. R. Porter and N. Rogers. (A. J. P., 1876, pp. 348, 483.) The active prin- 
ciple seems to be a resinous body, which produced poisonous symptoms upon animals. 
S. Sisarum, or skirret, a plant of Chinese origin, cultivated in Europe, has a sweetish, 
somewhat aromatic root, which is employed as food in the form of salad, and is supposed 
to be a useful diet in complaints of the chest. 


SMALT. Azure. When the impure oxide of cobalt, obtained by roasting the native 
arsenide of that metal, is heated with sand and potassa, the mixture melts, and a beau- 
tiful blue glass results, which, when reduced to powder, receives the name of smalt or 
azure. It is used chiefly in painting. 


SODIUM ETHYLATE. Ethylate of Sodiwm. Caustic Alcohol. (C,H,NaO.) This 
preparation was introduced by Dr. B. W. Richardson, of England, as a caustic when 
specially indicated. He makes it by adding sodium in small pieces gradually, to abso- 
lute alcohol, kept at a temperature of 10° C. (50° F.); hydrogen is evolved, and when, 
owing to the formation of the ethylate, the reaction slackens, the liquid is to be eare- 
fully heated to 87-7° C. (100° F.). Sodium is now cautiously added until the reaction 
ceases ; the liquid is now cooled to 10°C. (50° F.), and the same quantity of absolute 
alcohol added as was used in the beginning. (P. J. Tr., 1878, p. 485.) 

L. H. Smith (N. #&., 1882, p. 104) proposes a solution of sodium ethylate of definite 
strength (10 per cent.) ; the quantities used for this solution are 0-68 Gm. sodium and 
20 C.c. absolute alcohol. 

Ethylate of sodium is a white powder, frequently having a brownish tinge, dissolving 
in water with a hissing sound, having the property of splitting into alcohol and caustic 
soda upon contact with even a small quantity of water, or moist living tissue, C,H, 
NaO + H,O =C,H,HO + NaHO. 

Medical Properties. Sodium ethylate is only of medical value as a caustic; it is said 
to act with great vigor. There is noreason for believing that sodium ethylate will ever 
prove of any value as an internal remedy. When, however, it comes in contact with 
moist tissue, owing to the liberation of its sodium, it acts as a very speedy and powerful 
caustic. It should always be used in alcoholic solution, and applied by means of a 
glass rod. It is said to cause very little pain, and has been especially employed for the 
destruction of nevi. (London Lancet, Noy. 1878.) Dr. Richardson states that it should 
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always be kept in glass-stoppered bottles in a cool place, as he has known it to explode 
when placed in warm situations. 


SOLIDAGO. There are very numerous species of this composite genus in the United 
States. Of these S. odora was formerly officinal. S. Virgaurea, which is common to 
the United States and Europe, was formerly directed by the Dublin College. It is 
astringent, and has been supposed to possess lithontriptic virtues. Fora study of the 
flowers of S. bicolor by Mr. Adam Conrath, see A. J. P., 1878, p. 258. 

Solidago odora. Sweet-scented golden-rod has a perennial creeping root, and a slender, 
erect, pubescent stem, two or three feet high. The leaves are sessile, linear-lanceolate, 
entire, acute, rough at the margin, elsewhere smooth, and covered with pellucid dots. 
The flowers are of a deep golden yellow color, and are arranged in a terminal, com- 
pound, panicled raceme; the branches of which spread almost horizontally, are each 
accompanied by a small leaf, and support the flowers on downy pedicels, which put 
forth from the upper side of the peduncle, and have small linear bracts at their base. 
The florets of the ray are ligulate, oblong, and obtuse; those of the disk, funnel-shaped, 
with acute segments. The plant grows in woods and fields throughout the United States, 
and is in flower from August to October. The leaves, which are the officinal portion, 
have a fragrant odor, and a warm, aromatic, agreeable taste. These properties depend 
on a volatile oil, which may be separated by distillation with water. It is of a pale 
greenish yellow color, and lighter than water. 

Golden-rod is aromatic, moderately stimulant and carminative, and, like other sub- 
stances of the same class, diaphoretic when given in warm infusion. It may be used 
to relieve pain arising from flatulence, to allay nausea, and to cover the taste or cor- 
rect the operation of unpleasant or irritating medicines. For these purposes it may be 
given in infusion. The volatile oil dissolved in alcohol is employed in the Eastern 
States. The dried flowers and leaves are used as a pleasant and wholesome substitute 
for common tea. 


SOLUBLE MERCURY OF HAHNEMANN. (NH,(Hg,)NO;.) This is pre- 
pared by adding, drop by drop, a dilute solution of ammonia to an equally dilute 
solution of mercurous nitrate, until the precipitate begins to be paler than at first. It is 
a black powder. When it has a gray color, the fact shows that too much ammonia has 
been employed in its precipitation. In this case NH,(Hg,)NO, yields NH,(Hg)NO,+H¢. 

This preparation was included in the old French Codex. It has been used in syphilitic 
diseases. 

SOOT. Fuligo Ligni. This well-known substance has a peculiar smell, and a bitter, 
empyreumatic, and disagreeable taste. Its composition is very complex. Reduced to 
powder, and treated with water, it affords an infusion of a deep yellow or brown color, 
which is deeper if heat be employed. The insoluble portion amounts to about 44 per 
cent. The soluble part consists chiefly, according to Berzelius, of a pyrogenous resin 
united with acetic acid (acid pyretin), saturated with potassa, lime, and magnesia. It 
also contains sulphate of calcium, chloride of potassium, acetate of ammonium, and 
traces of nitric acid. When the solution is evaporated to dryness, it furnishes a black 
extract. This forms with water a blackish brown solution, which, when treated with 
any free acid except the acetate, lets fall the acid pyretin, in the form of a black mass 
resembling pitch ; while the acid employed remains in solution with the bases previ- 
ously in combination with the pyretin. Braconnot thought he had discovered in py- 
retin a peculiar principle, which he named asbdolin; but Berzelius believed he was mis- 
taken. Besides these substances, Braconnot ascertained the existence in soot of an 
azotized extractive matter to the amount of 20 per cent. This matter, when sub- 
mitted to dry distillation, afforded a considerable proportion of pyrogenous oil. Soot 
itself, when subjected to a similar distillation, furnishes one-fifth of its weight of empy- 
reumatic oil. To the above ingredients of soot must be added creasote, to the presence 
of which it is supposed to owe its medicinal properties. 

Soot was formerly officinal with the Edinburgh College, and the Scotch physicians were 
in the habit of frequently prescribing it as a tonic and antispasmodic in the form of tinc- 
ture. At present it is very rarely, if ever, administered. It has been employed to some 
extent as an external remedy in skin diseases. (See Revue Méd., June, 1834; Bull. Gén. 
de Thérap., Mars, 1834; also, 14th ed. U. S. D.) An infusion of hickory ashes and 
soot isused in this city as a popular remedy for dyspepsia. It is made by infusing a 
pint of clean hickory ashes and a gill of soot in half a gallon of boiling water, allow- 
ing the liquor to stand for twenty-four hours, and then decanting. Of this a small 
wineglassful is taken three or four timesaday. No doubt this infusion has been useful 
in acidity of stomach ; but its indiscriminate use in the various gastric affections, popu- 
larly confounded under the name of dyspepsia, is calculated todo much harm. Soot 
has disinfecting power. A few shovelfuls of it, thrown into privies or drains, effectu- 
ally destroy their foul exhalations. 

SOPHORA SPECIOSA. From the poisonous seeds of this leguminous Texan tree 
Dr. H. C. Wood has obtained a volatile liquid alkaloid (sophorine) whose chloride is crys- 
talline. The most characteristic test is its striking a deep red color with tincture of the 
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chloride of iron. For method of preparation and other further information, see A. J. P., 
1878, pp. 33 and 283. In the seeds of the S. sericea, which grows in Colorado and Mex- 
ico, Mr. Parsons, of the United States Agricultural Department, has found a liquid alka- 
loid, which is probably sophoria. (Rep. Commissioner of Agricult., 1879; also NV. &., 
1881, p. 67.) 


SORBUS AUCUPARIA. Mountain Ash. A’small European tree, whose fruit con- 
tains a peculiar kind of sugar called sorbin, O,H,,0,, susceptible of the vinous fermenta- 
tion; an alcoholic drink has been prepared from it. It seems to have been used for 
preparing malic acid; and Dr. Hofmann has discovered in it two new acids, which he 
designates as sorbic and parasorbic acids. (See P. J. Tr., 1859, p. 573.) M. J. Boussingault 
has found in it a crystalline saccharine principle, sorbite, isomeric with mannite, melt- 
ing, when anhydrous, at 110° to 111° C. (230° to 281-8° F.), when hydrated, at 102° C. 
(215-6° ¥.). Its formula is C,H,,0O, It does not undergo the vinous fermentation. 
(P. J. Tr., 1872, p. 28.) It has been used in scurvy, and, in infusion, as a remedy in 
hemorrhoids and strangury. All parts of the tree are astringent, and may be employed 
in tanning, and dyeing black. S. Americana, or American Mountain Ash, probably has 
similar virtues to the European species. 


SORGHUM SACCHARATUM. Sorghum. Chinese Sugar-cane. This valuable plant, 
indigenous in India, China, and other parts of the East, has within a few years been 
introduced into Europe and the United States. It was not till 1851 that the seeds were 
first sent to France from China; and so late as 1855 only a few acres were cultivated. 
In 1854 some seeds were brought to the United States by Mr. D. Jay Browne, for the 
Patent Office, from France, and were distributed to different persons through the coun- 
try. (H.S. Olcott.) The sorghum is now very largely cultivated in this country and 
in France, and there has probably been no instance in which a plant has more rapidly 
grown into general favor, as an object of agriculture, than this. Barth, in his Travels 
in Africa (Am. ed., ii. 839), states that it is extensively cultivated in the interior of that 
continent. It has been extensively cultivated in the United States for the production 
of syrup, and there is every prospect of its being still more largely grown for sugar- 
making. Any one desirous of knowing the details as to the best modes of culture, va- 
rieties of the cane, percentage yield of sugar, etc., should consult the recent publications 
of the U. S. Agricultural Department, especially Letter on Sorghum, 1880, Report of 
Peter Collier, Chemist, on Sorghum and Cornstalks, 1881, Special Report, No. 33, Gov- 
ernment Printing-Office, Washington, D.C. 


SPARTIUM JUNCEUM. Spanish Broom. A small shrub, indigenous in the south 
of Europe, and cultivated in our gardens as an ornamental plant. The flowers are large, 
yellow, and of an agreeable odor. The seeds are in moderate doses diuretic and tonic, 
in large doses emetic and cathartic, and have been used advantageously in dropsy. 
The dose is from ten to fifteen grains three times a day in tincture. 


SPILANTHES OLERACEA. A plant of India, used as a masticatory for the re- 
lief of toothache. It contains some acrid principle, and when chewed produces a copious 
flow of saliva. (A. J. P., xliv. 323.) 


SPIRAIA. Spireea Ulmaria, Queen of the Meadow, or Meadow-sweet, which is a Euro- 
pean plant, though introduced into this country, has been found by M. Tessier, of Lyons, 
to possess valuable diuretic properties, united with those of a moderate tonic and astrin- 
gent. All parts of it are active. Salicylic aldehyde (salicylous acid), C,H,O,, was rec- 
ognized already in 1834 by Pagenstecher as occurring in the blossoms of Spirea Ulmaria. 


_ It is a colorless oil, of aromatic odor, crystallizing at 20° C. (68° F.) and boiling at 


196°5° C. (885° F.). It is inflammable, burning with luminous smoky flame. M. 
Tessier employed it in the form of decoction, of which he gavea quart daily. For more 
extended observations in relation to this medicine, see Bouchardat’s Annuaire de Théra- 
peutique (1852, p. 119). ‘ 

Spirea tomentosa, or Hardhack, is an indigenous shrub, two or three feet high, with 
numerous simple, erect, round, downy, and purplish stems, furnished with alternate 
leaves, closely set upon very short footstalks. The leaves are ovate-lanceolate, un- 
equally serrate, somewhat pointed at both ends, dark green on their upper surface, 
whitish and tomentose beneath. The flowers are a beautiful red or purple, and disposed 
in terminal, compound, crowded spikes or racemes. 

The hardhack flourishes in low grounds, from New England to Carolina, but is most 
abundant in the Northern States. It flowers in July and August. All parts of it are 
medicinal. The root was formerly recognized in the U. 8S. Pharmacopeia, but, accord- 
ing to Dr. A. W. Ives, it is the least valuable portion. The taste of the plant is bitter 
‘and strongly astringent. Among its constituents are tannin, gallic acid, and bitter ex- 
tractive. Water extracts its medicinal virtues. 

Spirea is tonic and astringent, and may be used in diarrhea, cholera infantum, and 
other complaints in which astringents are indicated. It is said to have been employed 
by the aborigines; but was first brought to the notice of the medical profession by Dr. 
Cogswell, of Hartford, Connecticut. 
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The form in which it is best administered is that of an extract, prepared by evapo- 

rating the decoction of the leaves, stems, or root, or an infusion of the same parts made 
by percolation. The dose is from five to fifteen grains, repeated several times a day. A 
decoction, prepared by boiling an ounce of the plant in a pint of water, may be given in 
the dose of one or two fluidounces. 
_ SPONGE. Spongia. Spongia officinalis. U.S. 1850. This, being no longer recognized 
in the Pharmacopeias, is transferred to this place. The sponge is now generally 
admitted to be an animal. It is characterized as ‘‘a flexile, fixed, torpid, polymor- 
phous animal, composed either of reticulate fibres, or masses of small spires inter- 
woven together, and clothed with a gelatinous flesh, full of small mouths on its surface, 
by which it absorbs and ejects water.”” More than two bundred and fifty species have 
been deseribed by naturalists, of which several are probably employed, though Spongia 
officinalis is the only one that has been designated in the Pharmacopeias. Sponges in- 
habit the bottom of the sea, where they are fixed to rocks or other solid bodies, and are 
most abundant within the tropics. They are collected chiefly in the Mediterranean and 
Red Seas, and in those of the East and West Indies. In the Grecian Archipelago many 
persons derive their support altogether from diving for sponges. When collected they 
are enveloped in a gelatinous coating, which forms part of the animal, and is separated 
by first rubbing them with fine sand (Landerer), and then washing them with water. 
Large quantities of the coarser kinds are imported from the Bahamas, but the finest and 
most esteemed are brought from the Mediterranean, especially from the coasts of Syria. 
Recently the cultivation of sponges has been undertaken on an extensive scale. Small 
fragments are cut under water from the live sponge, and fixed upon a sandy bottom by 
means of skewers. In three years they will have grown sufficiently to be marketable. 

Sponge, as found in commerce, is in yellowish brown masses of various shapes and 
sizes, light, porous, elastic, and composed of fine, flexible, tenacious fibres, interwoven 
in the form of cells and meshes. It usually contains numerous minute fragments of 
coral or stone, or small shells, from which it must be freed before it can be used for or- 
dinary purposes. Sponge is prepared by macerating it for several days in cold water, 
beating it in order to break up the concretions which it contains, and dissolving what 
cannot thus be separated of the calcareous matter by hydrochloric acid diluted with 
thirty parts of water. By this process it is rendered pertectly soft, and fit for surgical 
use. It may be bleached by steeping it in water impregnated with sulphurous acid, or 
by exposure in a moist state to the action of chlorine. It is stated that sponges which 
have been soaked in pus and infectious matters will recover their primitive condition, 
even to the marine odor, by souking in a 4 per cent. solution of permanganate of potas- 
sium, then in a 26 per cent. solution of sulphurous acid, and finally thorough washing 
in an abundance of water. (A.J. P., xliv. 855.) When intended for surgical purposes, 
the softest, finest, and most elastic sponges should be selected ; for forming burnt sponge 
the coarser will answer equally well. According to Mr. Hatchett, the chemical constit- 
uents of sponge are gelatin, coagulated albumen, common salt, and carbonate of cal- 
cium. Magnesia, silica, iron, sulphur, and phosphorus have been detected in it, as 
also have iodine and bromine, combined with sodium and potassium. From the ex- 
periments of Mr. Croockewit, it would appear that sponge is closely analogous to, if 
not identical with, the fibroin of Mulder, differing from it only in containing iodine, 
sulphur, and phosphorus. (Annal. der Chem.und Pharm., xlviil. 48.) Fibroim is an 
animal principle, found by Mulder in the interior of the fibres of silk. 

Medical Properties and Uses. Sponge, in its unaltered state, is not employed as @ 
medicine; but, in consequence of its softness, porosity, and property of imbibing liquids, 
it is very useful in surgical operations. From the same qualities it may be advantageously 
applied over certain ulcers, the irritating sanies from which it removes by absorption. 
Compressed upon a bleeding vessel, it is sometimes useful for promoting the coagulation 
of the blood, especially in hemorrhage from the nostrils. In the shape of sponge tent it 
is employed for dilating sinuses. This is prepared by dipping sponge into melted wax, 
compressing it between two flat surfaces till the wax hardens, and then cutting it into 
pieces of a proper form and size. By the heat of the body the wax becomes soft, and 
the sponge, expanding by the imbibition of moisture, gradually dilates the wound or 
sinus in which it may be placed. When a conical sponge tent of equable calibre is re- 
quired, as for dilating the uterine cavity, a better plan is to cut the sponge into a coni- 
cal shape whilst fresh and compress when moist, by winding it carefully with a fine, 
tightly-drawn cord, removing the cord when perfectly dry, and dipping the tent into 
melted wax, so as to get a thick coating. For other modes of preparing sponge tent, 
as well as of saturating the sponge at the same time with substances calculated to make 
a remedial impression, as carbolic acid, alum, acetate of lead, etc., see A. J. P., 1868, p. 
410; 1869, p. 446. , ; 

Sponera Usra. U. 8. 1850. Burnt Sponge. The following was the U. S. formula 
for its preparation. ‘Take of sponge a convenient quantity. Cut it into pieces, and 
beat it that any extraneous matter may be separated ; then burn it in a close iron vessel 
until it becomes black and friable; lastly, rub it into very fine powder.” The sponge 
is decomposed, the volatile matters being driven off by the heat, and a black, friable 
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coal remaining. Preuss found that, of 1000 parts of sponge submitted to calcination, 
343-848 were dissipated; and the residue consisted of 327 parts of carbon and insoluble 
matters, 112:08 of chloride of sodium, 16°48 of sulphate of calcium, 21°422 of iodide of 
sodium, 7:57 of bromide of magnesium, 103-2 of carbonate of calcium, 35-0 of phosphate 
of calcium, 4°73 of magnesia, and 28-72 of protoxide of iron. (Pharm. Centralblatt, 1837, 
p. 169.) Herberger found in burnt sponge 1 per cent. of iodide of potassium, and 0-5 
per cent. of bromide of potassium. (Annal. der Pharm., xx. 204.) As the remedial 
value of burnt sponge depends chiefly upon the presence of iodine, it cannot be esteemed 
good unless it affords purple fumes when acted upon by sulphuric acid assisted by heat. 
It is said that the preparation is most efficient as a remedy when the sponge is kept on 
the fire no longer than is necessary to render it friable. The powder is then of a much 
lighter color. Guibourt recommends that the sponge selected for burning should be 
unwashed, of a strong odor, firm, and compact, that it should be put into a roaster like 
that used for coffee, and heated over a moderate fire till it becomes of a blackish brown 
color, that it should then be removed, powdered, and enclosed in a well-stopped glass 
bottle. It is best when recently prepared, as the iodine is dissipated by time, and the 
specimens, at first richest in this. principle, contain little of it at the end of a year. 
(Journ. de Chim. Méd., Dec. 1831.) According to Herberger, the fine and coarse 
sponges do not materially differ in the proportion of their organic constituents; so that 
the coarse may be selected for this operation. Burnt sponge has been highly recom- 
mended in goitre, glandular swellings of a scrofulous character, and obstinate cutaneous 
eruptions. It is most conveniently administered mixed with syrup or honey, in the 
form of an electuary, with the addition of some aromatic, as powdered cinnamon. The 
dose is from one to three drachms. + 


STATICE CAROLINIANA. Marsh Rosemary is considered by some botanists as 
a mere variety of the Statice Limonium of Europe; by others as a distinct species. It 
is an indigenous maritime plant with a perennial root, sending up annually tufts of 
leaves, which are obovate or cuneiform, entire, obtuse, mucronate, smooth, and on long 
footstalks. They differ from the leaves of S. Limonium in being perfectly flat on the 
margin, while the latter are undulated. 

Marsh rosemary grows in the salt marshes along the sea-coast, from New England to 
Florida, and flowers in August and September. The root, which was formerly in the 
secondary list of the U. S. Pharmacopeeia, is large, spindle-shaped or branched, fleshy, 
compact, rough, and of a purplish brown color. It is bitter and extremely astringent, 
but odorless. It contains tannic acid (12:4 per cent.), gum, extractive, albumen, vola- 
tile oil, resin, caoutchouc, coloring matter, lignin, and various salts. (A.J. P., xiv. 116.) 
Statice is powerfully astringent, and in some parts of the United States, particularly in 
New England, is much employed. It may be used for all the purposes for which kino 
and catechu are given; but its chief popular application is in decoction to aphthous 
and ulcerative affections of the mouth and fauces. 

In Brazil and Buenos Ayres the roots of S. Brasiliensis and S. Antarctica are em- 
ployed under the name of Buaycura or Guaycura. (P. J. Tr., ix. 466.) 

In Russia and Spain the very large roots of S. latifolia are used for tanning, and ip 
Morocco the roots of S. mucronata are employed, under the name of safrifa, as a nervine. 


STERCULIA ACUMINATA. Cola acuminata. Daniell. This is a large African 
tree, known as the source of the kola nuts of Guinea, or guru nuts of Soudan, which are 
extensively used and highly valued throughout a large part of Africa, being chewed 
for their agreeable effects on the system, and the remarkable property of causing wake- 
fulness. The possession of this property is explained by the caffein, which was first 
proved to exist in the seeds by Dr. Daniell. (P. J. Trr., 1865, 2d ser., vi. 450.) Dr. Att- 
field found in 100 parts of the seeds 13°65 of water, 20-00 of cellulose and coloring mat- 
ter, 41-50 of starch, 1°52 of volatile and fixed oil, 6°33 of an albuminoid substance, 10-67 
of gum, sugar, and other organic matter, and 2-13 of thein (caffein) ; and obtained 2-13 
per cent. of ashes. The nuts contain no tannin, and in this respect differ from coffee, 
which they otherwise resemble. Dr. Attfield separated the caffein by precipitating a 
decoction with subacetate of lead, removing the excess of lead by sulphuretted hydro- 
gen, and allowing the clear solution to evaporate to dryness. The residue was treated 
with hot alcohol, and the alcoholic solution evaporated to a small bulk. On cooling, 
this solidified into a crystalline mass, which was found to have all the properties of 
caffein. The kola nut is described as roundish, compressed, resembling the European 
chestnut, and of a bitter taste. According to Dr. Daniell, they are very useful in tropi- 
cal diarrheas. (A. J. P., 1865, p. 205.) 


STILLINGIA SEBIFERA. Tallow-tree. This is a species of the family Euphor- 


‘biaceze, cultivated in the Chinese provinces of Kiang-se, Kiang-wau, and Chih-kiang 


for the sake of the fatty matters extracted from the nuts by methods detailed in 
A. J. P., 1872, p. 264. (See also P. J. Tr., June, 1872.) The “tallow” occurs in hard, 
brittle, opaque, white, tasteless, and odorless masses of about 80 pounds’ weight. It is 
said to be nearly pure stearine. The oil is largely used for lighting purposes. The 
remnants of the nut are used as fuel and as manure. 
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STROPHANUS HISPIDUS. This is a tree of Gaboon, belonging to the Apocynez, 
whose seeds yield a cardiac poison, inwine. (Lancet, Dec. 1872, p. 827.) MM. Hardy and 
Gallois have obtained from it two crystalline principles. One, which is neither an alka- 
loid nor a glucoside, they call strophantin; the second, an alkaloid, they name incine. 
The first named appears to be the active principle of the poison. (Journ. de Pharm., 
3e sér., xxv. 176.) 

Wanika, an acrid poison, which has been studied by Prof. S. Ringer, is probably the 
same as inzine. It causes systolic arrest of the heart’s movement. (P. J. Tr., April, 
1881.) 


STRYCHNOS POTATORUM. Chilbinj. Clearing Nuts. Indian Gum Nuts. The 
nuts of this species of Strychnos are very largely used in some parts of India for clear- 
ing muddy water, and are stated to have found their way into American commerce. 
(A. J. P., 1871.) The fruit is also employed by the native practitioners of Hindostan, 
under the name of nirmali, as an emetic and in dysentery. ‘They do not contain strych- 
nine. In clearing water, one of the dried nuts is rubbed hard for a short time around the 
inside of the earthen water-pot ; on settling, the water is left pure and tasteless. The seeds 
contain a large quantity of an albuminous principle, upon which their virtues probably 
depend. The tree, which grows to a very large size, produces a shining, black, one- 
seeded berry (that of the nux vomica being many-seeded). The seeds are described 
(P. J. Tr., 1871, p. 44) as broadly lenticular, about half an inch in diameter and a quar- 
ter of an inch in thickness, of a dirty whitish gray color, and covered with a thick coat- 
ing of delicate appressed hairs. These are so small that the seed to the naked eye looks 
mealy. Under the microscope the hairs are seen to be agglutinated in bundles of from 
38 to 6, and to consist each of a single pointed cylindrical cell. 


SUCCINIC ACID. Acidum Succinicum. (C,H,O,.) This acid is obtained by distilling 
amber. (See Succitnum.) The product is an aqueous solution of impure succinic acid, 
associated with empyreumatic oil. (See Olewm Succini.) By filtering the liquor the solu- 
tion of the impure acid passes through, while the oil is absorbed by the paper. The 
acid may be purified by boiling the solution with nitric acid, diluted with twice its bulk 
of water, and then evaporating to crystallize. Should the crystals not be colorless, the 
treatment with nitric acid must be repeated until they are so. Succinic acid is formed 
artificially by the action of nitric acid on the fatty acids, and may be produced ina 
great many ways from various substances. Thus it is invariably formed in small 
amount in the alcoholic fermentation of sugar. M. Desaignes obtained it more advan- 
tageously from malate of calcium, subjected to fermentation excited by casein. The 
malate was converted into succinate of calcium, which was then decomposed by sul- 
phurie acid, so as to yield succinic acid. For the details of the process for obtaining 
succinic acid from malate of calcium, see the paper of E. J. Kohl, in A. J. P., vol. 
xxviii., July. Succinic acid, when pure, is in_ white, transparent crystals, having no 
odor, and a somewhat acrid taste. It dissolves in five times its weight of cold and twice 
its weight of boiling water. It is less soluble in alcohol, but very sparingly in ether. 
Nitric acid is without action on it. It melts at 180° C. (356° F.), and boils without 
alteration at 235° O (455° F.). It sublimes, however, at a much lower temperature. 
According to Wackenroder, it is sometimes adulterated with tartaric acid, soaked in oil 
of amber. 

Succinie acid, though formerly officinal, is at present seldom used in medicine.. It 
has been ascertained to be a product of vital action, having been detected by M. Heintz 
in the colorless liquid found in hydatid cysts of the liver. (See Journ. de Pharm., Sept. 
1850.) One of its salts, succinate of ammonium, C,H,(NH,),0,, made by supersaturating 
succinic acid with ammonia, evaporating and crystallizing, has been used with great al- 
leged success in delirium tremens. This salt is occasionally used as a precipitant of 
ferric oxide. 

SULPHATE OF ALUMINIUM ANDIRON. Ferroso-aluminic Sulphate. (Al,Fe 
(SO,),,24H,O.) This double salt was brought forward by Sir James Murray, of Dublin, 
as an astringent, styptic, and vermifuge. His method of preparing it is not very clearly 
expressed, but it may be presumed to be formed by dissolving alumina and carbonate of 
iron, both recently precipitated, in sulphuric acid, and duly evaporating the solution. 
Klauer states that it is produced in crystalline tufts when a solution of the component 
salts mixed with an excess of sulphuric acid is left to stand in a warm place. ( Watt's 
Dict., vol. v. p. 583.) Sir James recommends it in chronic dysentery, diarrhea, fluor 
albus, and the colliquative sweats and diarrhoea which attend hectic fever and con- 
sumption. Externally he found it a powerful styptic, useful as a gargle in relaxation 
of the tonsils and uvula, and in salivation, as an injection in hemorrhages, and asa 
wash for foul and flabby ulcers. The dose for internal exhibition is from five to ten 
grains, dissolved in some aromatic water. 

SULPHATE OF BARIUM. Baryt# SutpnHas. (BaSQ,.) (See Barit Chloridum.) 
Sulphate of barium is a heavy, lamellar, brittle mineral, varying in sp. gr. from 4°4 te 
4:6. It is generally translucent, but sometimes transparent or opaque, and its usual} 
color is white or flesh-red. When crystallized, it is usually in very flat rhombic prisms, 
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Before the blowpipe it strongly decrepitates, and melts into a white enamel, which, in 
the course of ten or twelve hours, falls to powder. It is thus partially converted into 
sulphide of barium, and, if applied to the tongue, will give a taste like that of putrid 
eggs, from the formation of sulphuretted hydrogen. This salt, on account of its great 
insolubility, is not poisonous. Lt is, however, soluble in a great excess of dilute hydro- 
chloric acid. (Chem. News, 1871, p. 69.) Ground to fine powder it is sometimes mixed 
with white lead, but impairs the quality of that pigment. The artificial sulphate of 
barium, under the name of permanent white or blanc-fixe, is much used in the arts as a 
water-color. It is made from both the native sulphate and carbonate. It forms a daz- 
zling white color, unalterable by light, heat, air, or sulphuretted hydrogen. It is used 
by the manufacturers of paper hangings, and for mixing with other colors, the tone of 


which it does not impair. 


SULPHATE OF CALCIUM. Catcirt SutpHAsS. Gypsum. Plaster of Paris. (Ca 
SO,,2H,0.) We notice this salt simply in relation to its employment by the surgeons. 
There are one or two of its chemico-physical properties which demand attention from this 
point of view. In the first place, it is so slightly soluble in water that it may be con- 
sidered for ordinary purposes insoluble. According to Bucholz, it is soluble in 460 purts 
of water cold or hot, according to Giese, in 880 parts of cold and 3888 of boiling water. 
Notwithstanding the statement of Bucholz, the fact has been well established that its 
solubility varies with the temperature, but, like that of sulphate of sodium, very un- 
equally. Thus, according to M. Poggiale, it is greatest at 85° C. (95° F.), and above or 
below that temperature gradually diminishes, so that at 100° C. (212° F.), or the boil- 
ing point of water, it is very nearly the same as at 5° (41° F.), not far from the freezing 
point. (Journ. de Pharm., 4e sér., v. 86.) The other point is that, when deprived of its 
water by heat, and reduced to the state of a white powder, it rapidly absorbs water added 
to it, and from the state of semi-liquid paste into which it is brought with that fluid, 
quickly hardens without change of bulk. It is this property which fits plaster of Paris 
so well for all kinds of moulding; and to this also it owes its peculiar adaptability to the 
purpose of a splint. To prepare it for use, the gypsum must first be deprived of the 
greater part of its water by exposure toa heat of 100° C. (212° F.), or from that to 
121:1° C. (250° F.). It loses both its molecules of water of crystallization at a temper- 
ature of from 110°-120° C. (230°-248° F.), and is then known as burnt gypsum. If 
heated above 205° C. (401° F.) it becomes dead-burnt, and does not take up water readily 
and does not harden. When dehydrated, it is reduced to fine powder, and kept in air- 
tight vessels for use. As thus prepared, if mixed with two parts of water, it forms a 
semi-liquid cream-like mass, which becomes solid and hard in 15 or 20 minutes, the 
temperature rising during the process, as in the slaking of lime. The hydrated gypsum 
expands in solidifying, hence its advantages in preparing casts,—the expansion causes 
it to accurately fill all interstices. According to Mr. T. EK. Stark, a medical officer in the 
British army, flannel is the best material for bandages to be used with gypsum. It 
should be cut into strips an inch and a half broad and two or three yards long, which 
should first be spread on a table and rubbed well with the powdered gypsum on both 
sides and always in the direction of the thread. The bandages should then be rolled up 
loosely, and kept for use in air-tight cases. Thus applied, the bandages, first thoroughly 
wetted, should be rolled round the limb, overlapping at the edges, so as to make a uni- 
form covering. After application, it should be left to harden, which generally happens 
in 15 or 20 minutes. A simpler method of using the gypsum for this purpose is, after 
the application of the bandages, to paint the whole thoroughly and carefully with the 
milk of gypsum, which will solidify, and enclose the part in a firm case. 


SULPHATE OF NICKEL. WMiccoli Sulphas. (NiSO,7H,0.) This salt is formed by 
dissolving carbonate of nickel in dilute sulphuric acid, concentrating the solution, and 
setting it aside to crystallize. The carbonate is procured by dissolving the impure 
arsenide of nickel, sold under the name of speiss, coarsely powdered and mixed with 
half its weight of iron filings, in nitro-hydrochloric acid. The solution is evaporated to 
dryness, and the residue treated with water, which takes up the impure chloride of 
nickel, and leaves the arsenic in the form of the insoluble arseniate of iron. The liquid 
is then acidulated with hydrochloric acid, treated with sulphuretted hydrogen in excess, 
which precipitates the copper, and, after filtration, boiled with a little nitric acid to oxi- 
dize any remaining iron. The cold liquid, largely diluted with water, is next treated 
with a solution of bicarbonate of sodium, gradually added, which throws down the iron 
in the state of ferric oxide. Lastly, the filtered solution, containing the chloride of nickel 
nearly pure, is boiled with carbonate of sodium, which, by double decomposition, throws 
down a pale green precipitate of carbonate of nickel. Sulphate of nickel is in the form 
of emerald-green crystals, efflorescent in the air, soluble in three parts of cold water, but 
insoluble in alcohol and ether. It has a sweet, astringent taste. 

Prof. Simpson, of Edinburgh, has made some therapeutic trials with this salt, and 
found it to act as a gentle tonic, like the preparations of iron and quinine, yet somewhat 
differently. He used it successfully in a case of severe and obstinate periodic headache. 
The dose is from half a grain to a grain three times a day, given in the form of pill, or 
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of simple solution. In large doses it is liable to produce nausea and vomiting, especially 
on an empty stomach. (See Braithwaite’s Retrospect, xxvii. 446.) Dr. J. D. Palmer, of 
Monticello, Florida, considers sulphate of nickel as a sedative; having employed it in a 
variety of painful affections, and also simply as a soporific in cases which did not admit 
the use of opium, and in.every instance with the desired result. (4. J. P., 1868, p. 516.) 

SULPHITES, BISULPHITES, HYPOSULPHITES. These salts have, at acom- 
paratively recent date, been introduced into medicine, because of their extraordinary 
hostility, through their acid ingredient, to the lower forms whether of vegetable or ani- 
mal life. Microscopic plants and animals cannot exist in the presence of sulphurous 
or hyposulphurous acid; and, as their salts are easily decomposed, with the liberation 
of the acid, they are capable of exercising the same destructive influence. As it is now 
generally admitted that a number of our external complaints are caused by these micro- 
scopic organisms, the local use of these remedies is often indicated, and, in fact, has been 
found by experience to be very efficient. Examples of affections of this kind we have in 
scabies, porrigo, prurigo senilis, different forms of ringworm, pityriasis versicolor, the 
sore mouth or thrush of infants, etce.; and in all these complaints benefit may be expected 
from the local application of these remedies. In cases of fermentative dyspepsia the 
sulphites may be of value in checking the changes of the food. Buta much more ex- 
tensive use of them has been suggested by a prevalent opinion, first, that the various 
fermentations have their origin in these invisible organic beings, and, secondly, that a 
wide circle of diseases, all those, in fact, to which the term zymotic has been applied, 
are nothing more than the results of different forms of fermentation going on in the human 
system ; such, for example, as cholera, miasmatic fever, yellow fever, typhus and typhoid 
fevers, diphtheria, and all the contagious febrile complaints. In these diseases the salts 
here considered have been prescribed to a considerable extent, and many favorable re- 
pee have been made of their effects; but the theory on which their employment is 

ased is by no means established, and clinical experience has failed to demonstrate the 
utility of the treatment 

Of the sulphites, those which have been employed are the sulphites of sodium, potas- 
sium, ammonium, magnesium, and calcium. The sulphites of magnesium, sodium, and 
potassium are officinal, having been recognized by the U.S. Pharmacopeia, and will be 
found treated of in the first part of the Dispensatory. The sulphite of ammonium may 
be prepared in the same way; that is, by passing sulphurous acid through a solution 
of the alkaline carbonate. When the carbonate is insoluble, as in the case of magnesia 
and lime, it is better to have recourse to the method of double decomposition; but the 
sulphite of calcium may be prepared by using lime-water for the saturation of the sul- 
phurous acid. 

In all instances, in the preparation of the sulphites, where evaporation is employed, 
it should be carefully conducted so as not to drive off the acid, and with as little expo- 
sure to the air as possible; as the sulphites in solution are strongly disposed to absorb 
oxygen, and pass into the state of sulphates. Even in the solid state they slowly undergo 
the same change, and should therefore be kept, as far as can be conveniently done, ex- 
cluded from the air. 

The sulphites in general have a mild sulphurous taste, and on exposure to heat, or 
with the addition of an acid, emit the characteristic odor of sulphurous acid. They are 
distinguishable from the hyposulphites by not depositing sulphur on the addition of 
dilute sulphuric acid to their solution. As the efficiency of the sulphites is ascribable to 
their acid, they may be used indiscriminately, one being preferred to another according 
to solubility, or other property affecting the convenience of exhibition. In reference to 
the individual sulphites it will be necessary to say but little. 

Sulphites of sodium, magnesium, and potassium have been fully described, and the 
remarks in reference to their therapeutical application may be considered as applicable 
to the others. 

Sulphite of ammonium, (NH,),SO,, has an acrid sulphurous taste, at first deliquesces 
in the air, and afterwards dries, gradually being converted into the sulphate by the 
absorption of oxygen. It is soluble in its weight of cold, and in less than its weight of 
boiling water. It decrepitates with heat, losing a part of its ammonia, and then sub- 
limes as an acid sulphite. pet eye i Featey 

Sulphite of calcium, CaSO,, is a white powder, and distinguished by its difficult solu- 
bility, requiring 800 parts of water for solution. An excess of acid renders it more solu- 
ble; and from its hot saturated solution it is deposited, on the cooling of the liquid, in 
hexagonal needles. x 

The influence of these salts on the system in health is feeble. So far as observation 
has hitherto gone, they are quite destitute of poisonous properties. Six drachms have 
been taken in 24 hours, without any injury whatever. When taken internally, they are 
absorbed, and partly eliminated unchanged with the urine, partly changed by the absorp- 
tion of oxygen into sulphates, as happens on exposure out of the body. This is proved 
by an examination of the urine, which will at first be found to contain a sulphite, and 
after 24 hoursa sulphate. From the largest doses of the sulphites only a laxative opera- 
tion on the bowels, and an increased secretion of urine, are obtained. For their use in 
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medicine they are solely indebted to the destructive influence they exert over all the 
lower forms of animal and vegetable life. In reference to this influence they are used 
both internally and externally ; the sulphite of magnesium being usually preferred for 
the former purpose, the sulphite of sodium for the latter. Their long-continued use is 
said to prove injurious, by inducing debility and anemia. From fifteen grains to a 
drachm may be given, so repeated as to amount to from two drachms to an ounce in 24 
hours. They may be administered in solution, or, in the case of the sulphite of magne- 
sium, suspended in water, to which sugar and an aromatic tincture may be added. As 
almost all acids decompose the sulphites, they should not be administered with any acid 
substance, and no acid should be allowed to exist in the stomach at the time. Should 
the bowels be disturbed, a little of some opiate may be given. For external use, one 
part of the salt employed may be dissolved in from five to ten parts of water. 

Bisulphites (Acid Sulphites). These are quite as efficient as the sulphites, probably 
more so, in consequence of their relatively greater proportion of acid. They might be 
and probably are used indiscriminately with the sulphites ; as, in the preparation of the 
latter by the direct union of their constituents, the sulphurous acid may readily be, and 
often no doubt is, used in excess, and thus gives rise to the formation of the bisulphite. ! 
Indeed, Berzelius states that the salt, formed by passing sulphurous acid through a solu- 
tion of carbonate of sodium until the liquid shall sensibly redden litmus paper, is really 
the bisulphite of sodium; and that the sulphite may be prepared by adding to this salt 
a quantity of soda equal to that already contained in it. The bisulphites generally 
may be prepared by passing sulphurous acid in excess through the alkaline solution, or 
through the solution of a sulphite already formed. (See also P. J. Tr., 1872, p. 844.) 
They may be distinguished from the sulphites by being quite neutral to test-paper, while 
the latter salts have a feeble alkaline reaction. They may be given for the same pur- 
poses and in the same dose and method of administration as the sulphites. 

The bisulphite of calcium has assumed a somewhat distinguished position in con- 
sequence of the claims urged in its favor by Mr. W. Lascelles Scott as an important 
pharmaceutical agent. In a communication made by him to the “ British Pharmaceu- 
tical Conference,’’ he states, as the result of his experiments, that bisulphite of calcium 
is entirely preservative of oleaginous or fatty substances against spontaneous change; 
several preparations of this kind having been kept absolutely fresh and sweet by the 
presence of a little of this salt, for a period of six or seven months, while the same prep- 
arations, under otherwise precisely the same circumstances, were quite spoiled. For 
ointments he has found that a fluidrachm of a strong (probably saturated) solution of 
this salt is sufficient for their preservation, while it is compatible chemically with the 
great majority of unctuous matters with which it may be thus associated. Beef-tea for 
use in hospitals may be preserved from injurious change by a few drops of the solution 


-added to each pint; and the same may be said of jellies and other liquid food prepared 
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for use in the sick-chamber. Cloths soaked in the solution, and hung up in a chamber, 
act as a most efficient disinfectant, while they are free from the unpleasant smell of car- 
bolic acid, or the irritating vapors as well as the offensive odors from the chloride of 
lime. Mr. Scott has also employed the solution successfully for the preservation of ana- 
tomical preparations, and others of an organic nature; being preferable to other agents 
used for the purpose by exercising no injurious influence whatever on the preparation, 
and by the entire absence of the poisonous properties of some of these agents, as the mer- 
curials and arsenicals. (P. J. Tr., 1867, p. 189.) 

Hyposulphites (Thiosulphates or Sulpho-sulphates). These may be considered as abso- 
lutely identical for therapeutic purposes with the sulphites; as, when they undergo de- 
composition, it is sulphurous acid which is eliminated. The hyposulphites consist of 
bases combined with an acid, which, in the free state, would be H,S,0,, but which, when 
liberated, separates into sulphurous acid and sulphur. They are prepared by boiling a 
sulphite or bisulphite in solution with sulphur, as in the example of sodium thiosulphate, 
2Na.SO, +S, =2Na,S,0;. The chief advantage possessed by the hyposulphites is that 
they are less disposed than the sulphites to change into sulphates by the absorption of 
oxygen. They may be recognized by the deposition of sulphur when an acid is added 
to their solution. ‘They are freely soluble in water, even the hyposulphites of calcium 
and of magnesium. They may be used for the same purposes and in the same doses as 
the sulphites, and administered in the same way. 


SULPHOCYANATE OF MERCURY. (Hg(CyS),.) Sulphocyanate of mercury, 
formerly called sulphocyanide of mercury, is produced by mixing dilute solutions of 
mercurous nitrate and sulphocyanate of potassium. The white precipitate which falls, 
when dried, swells up suddenly when heated, giving off nitrogen, carbon disulphide, 
and vapor of mercury, leaving a gray residue, mellone. The salt is used in the prep- 
aration of the toy ‘' Pharaoh’s serpents.”’ 


SULPHOCYANATE OF POTASSIUM. (CNKS.) Sulphocyanate of potas- 
sium, formerly called sulphocyanide of potassium, is prepared by fusing in an iron 
vessel, at a low red heat, a mixture of two parts of dried ferrocyanide of potassium, and 
one part of flowers of sulphur. The mass, when cold, is dissolved in boiling water ; 
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and, to decompose some sulphocyanate of iron, the solution is treated with carbonate 
of potassium, which throws down the iron as a carbonate, and gives rise to the forma- 
tion of a fresh portion of sulphocyanate of potassium. The whole is then boiled for -& 
quarter of an hour, filtered to separate the precipitated iron, and evaporated that crys- 
tals may form. These are purified from carbonate of potassium by being dissolved in 
alcohol, which takes up the sulphocyanate and leaves the carbonate. The alcoholic 
solution is then allowed to crystallize. Sulphocyanate of potassium is in long, striated, 
anhydrous prisms, deliquescent in a moist atmosphere, very soluble in alcohol, and 
having a cooling, somewhat biting taste. It has been proposed as a medicine by Sém- 
mering, as a substitute for hydrocyanic acid and cyanide of potassium, on the ground 
that it possesses the same therapeutic properties, without their inconveniences. 


SULPHOMETHYLATE OF SODIUM. (CH,Na,SO,,H,O.) A new purgative, in- 
vestigated by Rabuteau. In 240 grain (15 Gm.) doses it produced catharsis without 
cramp. (A. J. P., 1880, p. 220.) 


SULPHOVINATE OF SODIUM. Ethylsulphate of Sodium. (C,H;NaSO,,H,0.) 
This salt occurs as a white granular powder or in hexagonal tabular crystals, accord- 
ing to the method of its preparation. Its taste is cooling and rather aromatic, nearly 
destitute of bitterness. It is very deliquescent, and is soluble in 0-7 parts of water. 

When sulphuric acid is added to alcohol the temperature rises at once, and a certain 
proportion of sulphovinic acid is formed, but, as water is at the same time developed, the 
reaction is soon arrested by the dilution of the mass. The first practical method of over- 
coming the difficulty was afforded by the process of Limousin. Nineteen and a half 
ounces (avoirdupois) each of pure sulphuric acid, sp. gr. 1:715, and of concentrated 
alcohol, about 96°, are slowly introduced by means of two funnels (one for the alcohol 
and the other for the acid) into a third funnel arranged in a flask plunged into a freezing 
mixture or kept in a current of cold water, the flow of the two liquids into the flask 
being so regulated as to keep the alcohol in excess. The mixture is kept for four or five 
days at a temperature of 20° C. (68° F.) to 25° C. (77° F.), then diluted with 9 to 10 pints 
of distilled water, and carefully saturated with somewhat less than forty-eight ounces of 
pure carbonate of barium in solution. When the point of saturation has been attained, 
the liquid is left to deposit the sulphate of barium, and afterwards filtered. The solu- 
tion of sulphovinate of barium so obtained is saturated with between 27 and 29 ounces 
of pure carbonate of sodium dissolved in four litres of distilled water. When no more 
precipitate is formed by the addition of the alkaline solution, and the liquid is neutral 
to test-paper, the transformation of the sulphovinate of barium into sulphovinate of 
sodium is complete. The liquor, decanted and filtered, is evaporated in a water-bath 
to about sp. gr. 1°33 and left to crystallize. The drained crystals are dried in a stove. 

- Recently, various other processes have been proposed. TT. L. Phipson (Chem. News, 
1874, p. 221; also A. J. P., xlvii. 27) mixes small quantities of concentrated sulphuric 
acid and alcohol; keeps for 8 to 10 hours at a temperature of 37:7° C. (100° F.); cools; 
adds the mixture drop by drop to about 20 times its volume of cold distilled water, cooling 
at times ; adds chalk to this solution until effervescence ceases; filters, heats the filtrate 
with a little carbonate of calcium for about half an hour; filters while warm, and evap- 
orates at a heat not exceeding 37:7° C. (100° F.) till a permanent saline crust forms on 
the surface, and sets aside to crystallize. The sulphovinate of calcium thus formed is in 
large brilliant plates, readily converted into a corresponding salt of sodium. M. Dubois 
modifies (Journ. de Pharm., 1875, p. 44) the method of Limousin by saturating the first 
mixture, containing sulphovinic acid, with a concentrated solution of caustic soda in 
strong alcohol, keeping the mixture constantly cold, and adding the alkaline mixture by 
small portions. The filtered liquid is evaporated as in the method of Phipson, or, pref- 
erably, Dubois precipitates the mixture, diluted with strong alcohol, with carbonate of 
sodium. Limousin’s process, as thus modified, appears to be preferable to that of Mr. 
Chas. Rice, detailed in A. J. P., 1873, p. 60. Sulphovinate of sodium is said to be a 
mild although active cathartic. According to Dr. Rabuteau, five drachms of it dissolved 
in three glasses of water will generally produce in the adult four or five liquid stools 
without pain. The dose for children is from two to three drachms. The pleasantness 
of its taste and action would render it a favorite purgative were it not for its dearness 
and the difficulty of preserving it, all of the sulphovinates having a great tendency on 
exposure to the air.to break up into alcohol and a salt of sulphuric acid. 


SWIETENIA FEBRIFUGA. A large tree growing in the East Indies. The bark 
is smooth and red internally, rough and gray on the outer surface, of a feeble aromatic 
odor, and an astringent bitter taste. Water extracts its virtues by infusion or decoction. 
It is said to have been much used in India as a substitute for Peruvian bark, in doses of 
half a drachm. 

The Swietenia Mahagoni, or mahogany-tree, which grows in the West Indies and other 
parts of tropical America, has also a bitter astringent bark, containing catechin. (Bull. 
Soc. Chim. de Paris, xxiv. 118.) The bark of S. Senegalensis is used on the coast of 
Africa in the cure of intermittents, and M. Caventou has extracted an alkaloid from it. 
(See Am. Journ. of Med. Sci., N. S., xx. 168.) 
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SYMPHYTUM OFFICINALE. Comfrey. A perennial European plant, cultivated 
in our gardens for medical use. Its root, which is the part employed, is spindle-shaped, 
branched, often more than an inch thick and a foot long, externally smooth and blackish, 
internally white, fleshy, and juicy. By drying it becomes wrinkled, of a firm horny con- 
sistence, and of a dark color within. It is almost inodorous, and has a mucilaginous, 
feebly astringent taste. Among its constituents are mucilage in great abundance, and a 
small quantity of tannin. It was formerly highly esteemed as a vulnerary, but has lost 
its credit in this respect. Its virtues are chiefly those of a demulcent, and it may be ad- 
vantageously used for all the purposes to which the marshmallow is applied. It is a very 
common ingredient in the domestic cough mixtures, employed in chronic catarrh, con- 
sumption, and other pectoral affections. The most convenient form of administration is 
that of decoction, which may be made either from the fresh or dried root. According 
to Lewis, comfrey root yields to water a larger proportion of mucilage than the root of 
Althea. 


SYNANTHROSE. (C,,H,,0,,.) This is a carbohydrate, isomeric with cane sugar, 
discovered by O. Poppin Helcanthus tuberosus. For details, see A. J. P., 1871, p. 312. 


SYRINGA VULGARIS. Common Lilac. The leaves and fruit of this common 
garden plant have a bitter and somewhat acrid taste, and have been used as a tonic and 
as an antiperiodic in malarial affections. MM. Petroz and Robinet found in the fruit 
a sweet and bitter principle. The latter was afterwards obtained pure by M. Meillet, 
who gave it the name of lilacin. The green capsules, which yield it in largest propor- 
tion, are boiled in water, the decoction is concentrated, subacetate of lead is added, the 
liquor is evaporated to the consistence of syrup, magnesia is added in excess, and the 
whole is evaporated to dryness. The residuum is powdered, digested in water at 32-2° 
©. or 87:7° C. (90° F. or 100° F.), and then treated with boiling alcohol and animal 
charcoal. The alcoholic solution, being filtered and concentrated, yields lilacin upon 
cooling. This principle, though not alkaline, is thought by M. Meillet to exist in the 
fruit combined with malic acid. It is crystallizable, bitter, and insoluble in water. 
(A. J. P., xiv. 189; from Journ. de Pharm.) 


TACAMAHAC. Tacamahaca. The resinous substance, commonly known by this 
name, is supposed to be derived from the Fagara octandra of Linn. (Hlaphrium tomen- 
tosum, Jacq., Amyris tomentosa, Spreng.), a tree of considerable size, growing in the 
island of Curagoa, and in Venezuela. The juice exudes spontaneously, and hardens on 
exposure. As brought into the market, it is in irregularly shaped pieces of various 
sizes, some not larger than a mustard seed, others as much as an inch or two inches in 
diameter. The color is usually light yellowish or reddish brown; but in the larger 
masses is more or less diversified. The pieces are in general translucent, though fre- 
quently covered with powder upon their surface, so as to render them apparently opaque. 
They are heavier than water, brittle, and pulverizable, yielding a pale yellow powder. 
Their odor is resinous and agreeable, their taste bitter, balsamic, and somewhat acrid. 
Exposed to heat they melt and exhale a stronger odor. Tacamahac is partially soluble 
in alcohol, and completely so in ether and the fixed oils. It consists of resin with a little 
volatile oil. 

Another variety is obtained from the East Indies, and called tacamahaca orientale, 
or tacamahaca in testis. It is supposed to be derived from the Calophyllum Inophyllum, 
and comes into the market in gourd-shells covered withrush leaves. It is of a pale yel- 
low color inclining to green, slightly translucent, soft, and adhesive, of an agreeable 
odor, and an aromatic bitterish taste. It is at present very rare in commerce. The tree 
which yields this resin produces a drupe, about as large as a plum, from the seeds of 
which 50 per cent. of a greenish yellow fixed oil is obtained by expression, used in India 
for lamps, and as a local application in the itch. (Journ. de Pharm., 1861, p. 23.) 

Guibourt describes several other varieties of tacamahac, which, however, are little 
known. Among them is a soft, adhesive, dark green oleoresin (Journ. de Pharm., 3e 
sér., xxiv. 396), said to be procured from the Calophyllum Tacamahaca, growing in the 
islands of Bourbon and Madagascar. 

Tacamahac was formerly highly esteemed as an internal remedy, but is now employed 
medicinally only in the composition of ointments and plasters, and little even for this 
purpose. Its properties are analogous to those of the turpentines. It is sometimes 
used as incense. 

TANNATE OF ALUMINA. Alumine Tannas. Mr. Rogers Harrison, of London, 
has employed an aqueous solution of a substance which he calls by this name, as an in- 
jection in gonorrhea, after the acute symptoms have passed. He makes it of such a 
_ strength as to produce smarting. The substance is described to be in crystals, about 
the size of these of coarse sugar, of a dirty yellowish color, and readily soluble in hot 
water. (Lond. Med, Gaz., xiii. 853.) It is doubtful what was the substance employed by 
26 Harrison, as the tannate of aluminium is nearly insoluble in water. (A. J. P., xxv. 


TANNATE OF IRON, Ferri Tannas. This salt is prepared by dissolving 44 parts 
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of precipitated subcarbonate of iron, moderately dried, in a boiling solution of 9 parts 
of pure tannic acid, evaporating the solution at the temperature of 176°, in a porcelain 
vessel, until it becomes thick, pouring it out on a glass or porcelain plate, and drying it 
with a gentle heat. As thus obtained, tannate of iron is in flat pieces, of a crimson 
color, without taste, and insoluble in water. It is not a definite chemical compound. 
It acts as an astringent and tonic, and may be given in chlorosis, in the dose of from 
eight to thirty grains, in the course of the day, made into pills. Ink is an aqueous so- 
lution of the gallo-tannate of iron, and probably possesses similar medical properties. 
It is a popular application to ringworm. 


TANNATE OF LEAD. Plumbi Tannas. This is obtained by precipitating a 
solution of tannin with acetate of lead, added drop by drop. It has been used as an 
external application with success by Dr. Fantonetti in two cases of white swelling of 
the knee-joint. He employed it at first mixed with a third of its weight of lard, and 
afterwards pure, the fresh precipitate admitting of application as an ointment. Auten- 
rieth recommends it as a dressing to gangrenous ulcers; and it is probably peculiarly 
efficacious in bed-sores. With this intention, the precipitate, either uncombined or 
mixed in its dry state with simple ointment in the proportion of two drachms to the 
ounce, may be spread on linen, and applied to the sore. Vanden Corput uses it in 
excoriations, applying it freshly precipitated, and rubbed up with glycerin. (Ann. de 
Thérap., 1865, p. 266.) It is especially commended in sore nipples. (Med. Record, 1875, 
p. 575.) The preparation here described is a bitannate. Other tannates of lead exist. 


TAPIOCA. Under this name the U.S. P. formerly recognized the fecula obtained 
from the Janipha Manihot. Janipha Manihot. Curtis’s Bot. Mag. 8071.—Jatropha 
Manihot. Willd. Sp. Plant. iv. 562. Manihot utillisima Pohl., B. & T. 285, is the cassava 
pant or manioc of the West Indies, the mandioca or tapioca of Brazil. It is a shrub 

elonging to the Euphorbiacezx, about six or eight feet high, with a very large, white, 
fleshy, tuberous root, which often weighs thirty pounds. The stem is round, jointed, 
and furnished at its upper part with alternate petiolate leaves, deeply divided into three, 
five, or seven oval-lanceolate, very acute lobes, which are somewhat wavy upon their 
borders, deep green on their upper surface, glaucous and whitish beneath. The flowers 
are in axillary racemes. 

Janipha Manihot is a native of South America, and is cultivated extensively in the 
West Indies, Brazil, and other parts of tropical America, and in Liberia, for the sake 
of its root, which is much employed as an article of food. The plant is propagated by 
cuttings. It is of quick growth, and the root arrives at perfection in about eight 
months. There are two chief varieties, but it is said that in Brazil as many as thirty 
different forms of the plant are recognized by cultivators. The root of the sweet cas- 
savas may be eaten with impunity; that of the bitter, which is the most extensively 
cultivated, abounds in an acrid milky juice, which renders it highly poisonous if eaten 
in the recent state. By MM. Henry and Boutron-Charlard it has been ascertained that 
the bitter cassava owes its poisonous properties to hydrocyanic acid. (Journ. de 
Pharm., xxii. 119.) Both varieties contain a large proportion of starch. The root is 
prepared for use by washing, scraping, and grating or grinding it into a pulp, which, 
in the bitter variety, is submitted to pressure so as to separate the deleterious juice. 
It is now in the state of meal or powder, which is made into bread, cakes, or puddings. 
As the poisonous principle is volatile, the portion which may have remained in the 
meal is entirely dissipated by the heat employed in cooking. The preparation denomi- 
nated tapioca among us is obtained from the expressed juice. This, upon standing, 
deposits a powder, which, after repeated washings with cold water, is nearly pure 
starch. It is dried by exposure to heat, which renders it partially soluble in cold water, 
and enables it to assume its characteristic consistence. "When dried without heat, it is 
pulverulent, and closely resembles the fecula of arrowroot. In Demarara, as we are 
told by M. Pagot, the manioc juice, after having been deprived of all injurious prop- 
erties by boiling, is used as a sauce for the table. (P. J. T7r., 1878, p. 569.) 

Tapioca is in irregular, hard, white, rough grains, possessing little taste, partially 
soluble in cold water, and affording a fine blue color when iodine is added to its filtered 
solution. The partial solubility in cold water is owing to the rupture of the starch- 
granules by heat. Examined under the microscope, the granules appear partly broken, 
partly entire. The latter are muller-shaped, about the two-thousandth of an inch in 
diameter, more uniform in size than the granules of most other varieties of fecula, with 
a distinct hilum, which is surrounded by rings, and cracks in a stellate manner. 
Tapioca meal, called sometimes Brazilian arrow-root, and by the French moussache, is 
the fecula dried without heat. Its granules are identical with those already described. 
Being nutritious, and at the same time easy of digestion, and destitute of irritating 
properties, tapioca forms an excellent diet for the sick and convalescent. It is pre- 
pared for use by boiling it in water. Lemon-juice and sugar are usually grateful 
additions; and in low states of disease or cases of debility, it may be advantageously 
impregnated with wine and nutmeg or other aromatic. 

A factitious tapioca is found in the shops, consisting of very small, smooth, spherical 
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grains, and supposed to be prepared from potato starch. It is sold under the name of 
pearl tapioca. 


TARTRATE OF SODIUM. Sodii Tartras. (Na,C,H,O,,2H,0.) This salt, in erys- 
tals, has been recommended by M. Delioux as an agreeable purgative, almost without 
taste, and acting with power equal to that of the sulphate of magnesium in the dose of 
ten drachms. The soda powders, so much used in the United States, form an extem- 
poraneous tartrate of sodium, somewhat aérated with carbonic acid. A solution of 
tartrate of sodium has been used as a substitute for solution of citrate of magnesia. It 
may be made by dissolving 6 drachms of tartaric acid in 2 fluidounces of water, and 
74 drachms of bicarbonate of sodium in 7 fluidounces of water, mixing the solutions 
gradually and filtering; the filtrate should be poured into a strong 12 fluidounce bottle 
and 2 fluidounces of lemon syrup added slowly, so that it will sink to the bottom of 
the bottle without mixing very much with the solution; 80 grains of tartaric acid are 
to be added without agitating the bottle, which is to be corked at once securely and set 
aside in a cool place. The bottle is to be shaken just before the contents are adminis- 
tered. 

TAXUS BACCATA. Common European Yew Tree. The fruit of this handsome 
and well-known evergreen appears to be a deadly poison. A child was found in a field, 
where, as proved by the contents of the stomach, he had been eating the berries of the 
yew, semi-comatose, with convulsions, a cold and clammy skin, difficult respirations, 
dilated pupils, and attempts at vomiting. He died before anything else could be done 
than to administer an emetic, which acted promptly. Other children had eaten the 
same fruit without serious consequences; but they had swallowed the pulp only, 
rejecting the stones; while these, in a masticated state, were found in the stomach of 
the deceased child; so that the poisonous property would seem to reside in the stone of 
the fruit, as in the peach and bitter almond. A horse, having eaten some of the fruit, 
died inan hour. In the child, death did not take place under four hours. (Dr. James 
Thompson, Lancet, 1868, p. 530.) A second fatal case occurring in an adult is recorded. 
(Med. Times and Giaz., 1870, ii. 446.) The leaves also have produced death. (Lancet, 
1870, p. 471; also, P. J. Tr., vill. 861.) W.Marmé obtained from yew seeds and leaves 
an alkaloid to which the name of taxia has been given. (A. J. P., 1876, p. 853.) Prof. 
Redwood believes that the leaves also contain a poisonous volatile oil. 


TAYUYA. The root of the Dermophylla pendulina, Manso, is used in Brazil under 
the name of Tayuwya in syphilis, etc. (N. &., 1877, p. 234) ; also under the same name 
the root of the Trianospermia ficifolia (P. J. Tr., x. 667), and probably various other 
roots. In 7. ficifolia an alkaloid, trianospermine, has been found (P. J. Tr., x. 667), 
and in 7. dermophylla a green resin, bitter extractive, and tannic acid (Bull. Gén. de 
Thérap., \xxxiv. 174; xci. 220). See also Proc. A. P. A., xxiv. 184. 


TEA. The plant which furnishes tea—Thea Chinensis—is an evergreen shrub 
belonging to the natural order Ternstromiacex. It is usually from four to eight feet 
high, though capable, in a favorable situation, of attaining the height of thirty feet. 
It has numerous alternate branches, furnished with elliptical-oblong or lanceolate, 
pointed leaves, which are serrate except at the base, smooth on both sides, green, shining, 
marked with one rib and many transverse veins, and supported alternately upon short 
footstalks. They are two or three inches long, and from half an inch to an inch in 
breadth. The flowers are either solitary, or supported, two or three together, at the 
axils of the leaves. They are of considerable size, not unlike those of the myrtle in 
appearance, consisting of a short green calyx with five or six lobes, of a corolla with 
from four to nine large unequal snow-white petals, of numerous stamens with yellow 
anthers and connected at their base, and of a pistil with a three-parted style. The 
fruit is a three-celled and three-seeded capsule. It has not been certainly determined 
whether more than one species of the tea-plant exists. Linnzus admitted two species 
—T. Bohea and T. viridis—differing in the number of their petals; but this ground 
of distinction is untenable, as the petals are known to vary very much in the same 
plant. Hayne makes three species—T’. stricta, T. Bohea, and T. viridis—which are dis- 
tinguished severally by the shape of their leaves and fruit, and the direction of the 
footstalk. De Candolle admits but one species, with two varieties—the viridis or 
green tea, with “ lanceolate flat leaves, three times as long as they are broad,” and the 
Bohea, with ‘elliptical-oblong, subrugose leaves, twice as long as broad.’’? Lindley 
recognizes the two Linnean species, distinguishing them by the leaves, which in 
T. viridis are acuminate, and emarginate at the apex, and in 7. Bohea are smaller, 
flatter, darker green, with small serratures, and terminate gradually ina point, but are 
not at all acuminate or emarginate. (Flora Medica, 120.) 

- The tea-plant is a native of China and Japan, and is cultivated in both countries, 
but most abundantly in the former. In Japan it forms hedge-rows around the rice- and 
corn-fields ; in China, whence immense quantities of tea are exported, whole fields are 
devoted to its culture. It is propagated from the seeds, which are planted in holes at 
certain distances, six or eight seeds being placed in each hole, in order to insure the 
growth of one. In three years the plant yields leaves for collection, and in six attains 
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the height of a man. When from seven to ten years old, it is cut down, in order that 
the numerous shoots which issue from the stump may afford a larger product of leaves. 
These are picked separately by the hand. Three harvests, according to Keempfer, are 
usually made during the year; the first at the end of February, the second at the 
beginning of April, and the third in June. As the youngest leaves are the best, the 

roduct of the first collection is most valuable, while that of the third, consisting of 
the oldest leaves, is comparatively little esteemed. Sometimes only one or two harvests 
are made; but care is always taken to assort the leaves according to their age; and 
thus originate numerous commercial varieties of tea. The character of the plant, 
dependent upon the soil, situation, climate, and culture, has also a great influence upon 
the value of the leaves. It is said that the best tea is procured from the shrubs which 
prow upon the sides of steep hills with a southern exposure. Though the plant grows 

oth about Pekin in the north and Canton in the south of China, it is said to attain 
greater perfection in the intermediate country, in the neighborhood of Nankin, for 
instance, where the climate is neither so cold as in the first-mentioned vicinity, nor so 
hot as in the second. Some of the commercial varieties have their origin in this cause ; 
and it is highly probable, though the fact has not been certainly proved, that difference 
in species may be another source of diversity. After having been gathered, the leaves 
are dried by artificial heat in shallow iron pans, from which they are removed while 
still hot, and rolled with the fingers, or in the palm of the hand, so as to be brought 
into the form in which they are found in commerce. For further particulars as 
to the cultivation of tea, see P. J. Tr., 1871, p. 886. The odor of the tea-leaves them- 
selves is very slight; and it is customary to mix with them the flowers of certain 
aromatic plants, as those of the orange, different species of jasmine, the rose, Olea 
Fragrans, and Camellia Sasanqua, in order to render them pleasant to the smell. The 
flowers are afterwards separated by sifting or otherwise. (See P. J. Tr., xv. 112.) The 
cultivation of tea has been successfully introduced into Brazil, and into the British 
possessions in India. Samples of Himalaya tea, chemically examined by T. Zoeller, 
were found to be equal to the best Chinese product, containing at least 5 per cent. 
of theine and 5:38 per cent. of nitrogen. (P. J. Tr., 1871, p. 162.) Attempts have been 
made, under the auspices of the Government, to introduce the tea culture into the 
United States. Large numbers of the seeds were, through arrangements made by the 
Patent Office, imported from China, and, having been planted in the propagating garden 
in Washington, germinated satisfactorily. No general result has been reached, but it 
is stated that a Captain James Campbell produces yearly in Tennessee the tea required 
for his family. (A. J. P., 1870, p. 468.) 

Bush Tea and Honig Thee, used at the Cape of Good Hope as a substitute for tea, are 
the dried leaves and tops of species of Cyclopia, probably C. brachypoda and C. genistoides 
respectively. According to the analyses of Mr. Henry G. Greenish, they do not contain 
theine, but a new alkaloid, cyclopine. (P. J. Tr., xi. 549.) 

Tea is brought to this country from Canton and other ports of China. Numerous 
varieties exist in commerce, differing in the shape communicated by rolling, in color, 
_ in flavor, or in strength; but they may all be arranged in the two divisions of green 
and black teas, which, at least in their extremes, differ so much in properties that it is 
difficult to conceive that they are derived from the same species. 

Properties. Green tea is characterized by a dark green color, sometimes inclining 
more or less to blue or brown. It has a peculiar, refreshing, somewhat aromatic odor, 
and an astringent, slightly pungent, and agreeably bitterish taste. Its infusion has a 
pale greenish yellow color, with the odor and taste of the leaves. According to Mr. 
Warington, who examined numerous varieties of tea carefully both by the microscope 
and chemical tests, many of the green teas imported into Great Britain owe their color 
to a powdery coating, consisting of sulphate of calcium and Prussian blue; others to a 
mixture of these with a yellowish vegetable substance; and others, again, to sulphate 
of calcium alone. (P. J. Tr., iv. 87.) Black tea is distinguished by a dark brown 
color. It is usually less firmly rolled and lighter than the green, and contains the 
petioles of the plant mingled with the leaves. Its odor is fainter, and of a somewhat 
different character, though still fragrant. Its taste, like that of green tea, is astringent 
and bitterish, but is less pungent, and to many persons less agreeable. To hot water it 
imparts a brown color, with its sensible properties of taste and smell. These vary ex- 
ceedingly in degree in the different varieties ; and some black teas are almost wholly des- 
titute of aromatic or agreeable flavor. According to Blyth, green tea is prepared from 
young leaves which are roasted over a wood fire within an hour or two after being gath- 
ered; while the black tea leaves, on the other hand, are allowed to lie in heaps for ten 
or twelve hours after they have been plucked, during which time they undergo a sort 
of fermentation; the leaves then pass through certain processes, and are slowly dried 
over charcoal fires. (Wynter Blyth, Foods, Composition and Analysis, 1882.) A sophisti- 
cated tea is largely exported from China, consisting of powdered tea mixed with sand 
and other earth, and agglutinated with gum; that which is to pass for black being 
colored with plumbago, and the green with the coating above referred to. On analy- 
sis, these teas were found to afford from 85 to 45 per cent. of ashes, while the genuine 
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yields only 5 per cent. They may be detected by not unfolding when steeped in boiling 
water. (Ibid.) Willow leaves are also sometimes used to adulterate tea. (P. J. Tr., 
1871, p. 208.) For methods of detecting the various adulterations, see [bid., 1878, p. 331. 

Analyzed by G. J. Mulder, 100 parts of green Chinese tea afforded 0-79 of volatile 
oil, 2:22 of chlorophyll, 0-28 of wax, 2:22 of resin, 8:56 of gum, 17:80 of tannic acid of 
the variety contained in galls, 0-43 of theine (caffeine), 22-80 of extractive, traces of 
apotheme, 23:60 of hydrochloric extract, 3:00 of albumen, 17°68 of lignin, and 5:56 of 
salts. The hydrochloric extract was the matter taken up by diluted hydrochloric acid 
from tea previously exhausted successively by ether, alcohol, and water, and consisted 
of artificial tannin. The same chemist obtained from 100 parts of black Chinese tea 
0-60 of volatile oil, 1:84 of chlorophyll, 3°64 of resin, 7:28 of gum, 12°88 of tannic acid, 
0-46 of theine (caffeine), 19-88 of extractive, 1:48 of apotheme, 19-12 of hydrochloric ex- 
tract, 2:80 of albumen, 28°32 of lignin, and 5:24 of salts. (Annal. der Pharm., xxviii. 317.) 
Dr. Rochleder found also a peculiar acid, which he calls boheic acid, C,H,,O,. Accord- 
ing to Stenhouse, the tannin of tea, though always accompanied with a little gallic acid, 
differs essentially from that of galls; not being like it a glucoside, but yielding, under 
the influence of sulphuric acid, a dark brown substance, almost insoluble in water. 
(See A. J. P., 1862, p. 254.) M. Hug. Peligot obtained a much larger proportion of 
theine or caffeine than was found by Mulder, the lowest quantity from green tea being 
2:4 per cent. and the highest 4:1 per cent. ; but even this quantity is too small to repre- 
sent all the nitrogen contained in tea. (Journ. de Pharm., 8e sér., iv. 224.) Stenhouse 
has found from 2 to 2:1 per cent. of theine in tea.* M. Pucetti found about twice as 
much in black as in green tea. (A. J. P., xxviii. 234.) The volatile oil is citron-yellow, 
lighter than water, has a strong odor of the tea plant, solidifies easily by cold, and res- 
inifies on exposure to air. It is probably one of the principles upon which depend the 
effects of tea upon the nervous system. Hence old teas are less energetic than the re- 
cently imported; and it is said that the fresh leaves have often produced dangerous ef- 
fects in China. Nevertheless, the tannic acid is not without influence upon the system ; 
and it is not improbable that the extractive contributes to the peculiar influence of 
this valuable product. Of these active ingredients, the volatile oil, tannic acid, and 
extractive are found most largely, according to the analysis of Mulder, in the green 
tea. Theine, C,H,,N,O0,, is a crystallizable principle discovered by Oudry. It was 
afterwards proved by Jobst to have the same composition as caffeine. (See Coffee, 
Ilex, Paullinia, and Sterculia acuminata.) According to Mulder, it exists in tea com- 
bined with tannic acid. Peligot obtained it by adding to a hot infusion of tea, first 
subacetate of lead, and then ammonia, filtering the liquid, passing sulphuretted hydro- 
gen through it, again filtering, and evaporating with a moderate heat. On cooling, the 


- liquid deposited theine abundantly, and yielded an additional quantity by a careful 


evaporation. (Journ. de Pharm., 8e sér., iv. 224.) It may be cheaply prepared by put- 
ting some old spoiled tea in an iron pot covered with filtering paper, enclosing the whole 
in a cylindrical paper cap, and cautiously applying heat. Theine rises in vapor, and 
condenses on the paper. (See Chem. Gaz., No. 178, p. 119.) Theine has a feebly bitter 
taste; is, in the state of crystals, dissolved by 80 parts of water, 35 of alcohol, and 
slightly soluble in ether; melts at about 350° F., and at 185° C. (365° F.) sublimes in 
white vapors, which condense in minute needles. From its watery solution the follow- 
ing reagents precipitate it: phospho-molybdic acid, yellow precipitate; iodine with po- 
tassium iodide, dirty-brown precipitate; chloride of platinum, yellow hair-like crystals 
insoluble in cold hydrochloric acid, slowly separating ; chlorides of gold, mercury, and 
nitrate of silver also give precipitates. Infusion of galls causes a deposit of tannate of 
theine, which is again, however, dissolved by heating the water. 

Medical Properties and Uses. Tea is astringent and gently excitant, and in its finer 
varieties exerts a decided influence over the nervous system, evinced by the feelings of 
comfort and even exhilaration which~it produces, and the unnatural wakefulness to 
which it gives rise, when taken in unusual quantities, or by those unaccustomed to its 
use. Its properties, however, are not of so decided a character as to render it capable 
of very extensive application as a medicine; and its almost exclusive use is as a grateful 
beverage at the evening and morning meals. Taken moderately, and by healthy indi- 
viduals, it may be considered as perfectly harmless; but long continued, in excessive 
quantity it is capable of inducing unpleasant nervous and dyspeptic symptoms, the 
necessary consequences of over-excitement of the brain and stomach. Green tea is de- 
cidedly more injurious in these respects than black, and should be avoided by dyspeptic 
individuals, and by those whose nervous systems are peculiarly excitable. As a medi- 
cine, tea may sometimes be given advantageously in diarrheea; and a strong infusion 
will often be found to relieve nervous headache. The mode of preparing it for use is 
too well known to require description. An extract is made from it in China, which is 
said to be useful in fevers. Owing to the great activity of the empyreumatic oil of cof- 
fee, coffee and tea do not have exactly the same action upon the human system, although 
they contain the same alkaloid. . 


* For methods of estimating percentage of theine in a sample of tea, see Journ. de Pharm., 4e sér., xviii. 436. 
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TELLURIUM. (Te. Atomic weight, 128.) Several of the combinations of this metal 
have been tried on the living organism by M. Hansen. Five grains of the tellurite of 
potassium, given to dogs, produced stupefaction and vomiting, and the garlic-like odor 
of tellurium in the breath. The same salt, tried upon himself for seven successive days, 
in a dose daily of half a grain, afterwards increased to a grain, caused drowsiness ut 
first, followed, after the seventh day, by a sense of oppression in the cardiac region, 
nausea, an increased flow of saliva, and loss of appetite. The breath had a earlic-like 
odor throughout the experiment. (Chem. Gaz., 1854, p. 90.) Prof. Simpson, of Edin- 
burgh, relates the case of a student who inadvertently took a dose of tellurium, and 
exhaled so persistent an odor that he had to sit apart from his fellow-students. (See Am. 
Journ. of Med. Sci., 1855, p. 496.) This disagreeable effect of tellurium precludes its 
employment in medicine. 


TEPHROSIA VIRGINIANA. Turkey Pea. Goat’s Rue. Several species of Tephrosia 
are employed in different parts of the world, though unknown in general commerce. 
They are leguminous plants, shrubby or herbaceous, with leaves unequally pinnate, and 
flowers in axillary or terminal racemes. They are generally possessed of cathartic prop- 
erties ; their leaves or roots being employed. Tephrosia Virginiana grows in most parts 
of the United States. It is a foot or two high, with pubescent stems and leaves and 
handsome terminal flowers. (See Griffith’s Med. Bot., p. 287.) The roots, which are 
slender, long, and matted, are tonic and aperient, and are said to have been used by the 
Indians as a vermifuge, given in the form of decoction. Dr. B. O. Jones, of Atlanta, 
Ga., has used the plant with advantage as a mild stimulating tonic and laxative, hav- 
ing a tendency to increase most of the secretions, and has found it specially useful in 
typhoid fever. He prepares it by boiling eight ounces of the plant with two ounces of 
Rumex acutus in four quarts of water to a quart, and straining ; adding, when the prep- 
aration is to be kept, an equal bulk of diluted alcohol or brandy, and half its weight 
of sugar, and macerating for several days. The dose is one or two tablespoonfuls. (A. 
J. P., xxviii. 218.) 


TEREBENE. (C,)H,,.) This is a substance which is produced by the action of 
sulphuric acid upon oil of turpentine. For an elaborate account of its preparation and 
properties, by M. Ribau, see Journ. de Pharm., 4e sér., xviii. 186, 874; xix. 443. 


TESTA PRAPARATA. Prepared Oyster-shell. U.S. 1870. ‘‘ Take of Oyster- 
shell a convenient quantity. Free the Oyster-shell from extraneous matter, wash it with 
boiling water, and, having reduced it to a fine powder, treat this in the manner directed 
for Prepared Chalk.’”’ U.S. Prepared oyster-shell differs from prepared chalk in con- 
taining animal matter, which, being very intimately blended with the carbonate of cal- 
cium, is supposed by some physicians to render the preparation more acceptable to a 
delicate stomach. It is given as an antacid in diarrhcea, in the dose of from ten to forty 
grains or more, frequently repeated. A preparation has been introduced into use in this 
country, under the name of Castillon’s powders, consisting of sago, salep, and tragacanth, 
each, in powder, a drachm, prepared oyster-shell a scruple, and sufficient cochineal to 
give color to the mixture. A drachm of this is boiled in a pint of milk, and the decoc- 
tion used ad libitum as a diet in chronic bowel affections. 


TEUCRIUM CHAM ZDRYS. Germander. Chamedrys. A small, didynamous, labi- 
ate, perennial European plant, the leaves and tops of which have an agreeable aromatic 
odor, diminished by drying, and a bitter, somewhat astringent, aromatic, durable taste. 
They have been employed as a mild corroborant, in uterine, rheumatic, gouty, and scrof- 
ulous affections, and intermittent fevers; but are at present little used, and never in this 
country. Germander was an ingredient in the Portland powder, noted as a remedy in 
gout. This powder, according to the original prescription, consisted of equal parts of 
the roots of Aristolochia rotunda and Gentiana lutea, of the tops and leaves of Teucriwm 
Chamedrys and Erythrea centaurium, and of the leaves of Ajuga chamepitys, or ground 
pine. The dose was a drachm every morning before breakfast, for three months, then 
two scruples for three months, afterwards half a drachm for six months, and finally half 
a drachm every other day for a year. (Parr.) Two other species of Teucrium have been 
used in medicine,—7. Marum, cat thyme, or Syrian herb mastich, indigenous in the south 
of Europe, and 7. scordium, or water germander, growing in the higher latitudes of the 
same continent. The former is a warm, stimulating, aromatic bitter, and has been rec- 
ommended in hysteria, amenorrheea, and nervous debility; the latter has the odor of 
garlic, and a bitter, somewhat pungent taste, and was formerly highly esteemed as a 
corroborant in low forms of disease; but neither of them is now much employed. 
T. Marum, however, has been revived somewhat of late, having been given success- 
fully, by Dr. Lucanus, in pertussis and other cases of spasmodic cough, in the forms of 
syrup and confection. (Revue Pharmaceut., 1858, p. 82.) This species also acts as an 
errhine, and was formerly an ingredient of the Pulvis Asari Compositus. The dose of 
either of the three species is about half a drachm. A plant said to have been used ad- 
vantageously in cholera in the Levant, a specimen of which was sent to Paris, proved 
to be Teucrium Polium. (Journ. de Pharm., xv. 352.) 
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THALLIUM. (TI. Atomic weight, 204.) This is one of the metals discovered by means 
of spectrum analysis, and has been found to prevail widely in nature, and to yield itself 
readily to chemical agencies. The credit of its discovery by Crooks in 1861 has been dis- 
puted by Lamy. The point about it principally interesting to the physician at present 
is, that it has been ascertained to act energetically as a poison. M. Lamy, having expe- 
rienced, while making chemical investigations in reference to thallium, extreme general 
lassitude, with pains in the lower extremities, was disposed to consider these symptoms 
as the result of a poisonous influence of the metal. To determine the point, he dissolved 
75 grains of sulphate of thallium in some milk, intending to try its effects on a couple 
of puppies, which, however, after tasting it, refused to swallow more. Accidentally it 
was placed where other animals had access to it; and the consequences were that the 
milk disappeared, and a middle-sized dog, a hen, and six ducks died from having drunk 
it. There was no vomiting or purging, but violent intestinal pains, and spasm of the 
posterior limbs, followed by paralysis ; and this last seemed to be the most characteris- 
tic effect of the poison. Death took place in two or three days; and, what is of much 
importance, the two puppies which had only tasted of the milk were seized with similar 
symptoms, and died at the end of four days. The poison, therefore, must be very ener- 
getic; and a circumstance worthy of remark in relation to it is, that, even in a fatal dose, 
it may produce no sensible effect for a considerable time. M. Lamy afterwards gave 
about a grain and a half to a puppy, which died in forty hours. There seems to be a 
remarkable coincidence between the poisonous effects of thallium and those of lead. 
Connected with its deleterious action, it is an interesting circumstance that thallium is 
not unfrequently associated with metals used in medicine, as with copper and bismuth 
for example. Spectrum analysis affords an easy method of detecting the poison. M. 
Lamy readily recognized it in the tissues of animals which perished with it, by subject- 
ing small pieces to examination by the spectroscope. A sharply defined green line in the 
spectrum gave undoubted evidence of the presence of the poison. (Journ. de Pharm., 
1863, p. 285.) The effects of thallium on the system have more recently been carefully 
investigated by Dr. Wm. Marmé, by experiments on different animals, with the follow- 
ing results. Small doses of the different preparations are tolerated for a short time, but 
the effects are cumulative ; and perseverance with their use gives rise to very serious con- 
sequences; as the system does not become accustomed to the poison. After continued 
administration of the preparations of thallium, the appetite is impaired, pain is felt in 
the bowels, and vomiting occurs with diarrhcea, hemorrhage, salivation, and emaciation. 
General debility, embarrassed respiration, weakness of the circulation, disordered mus- 
cular action, as tremors and want of co-ordination, are added to the other symptoms; 
and, when the poisoning becomes general, conjunctivitis, with free secretion of mucus, is 
a frequent symptom. After death, small effusions of blood and infiltration of the lungs 


- are observed, as are also intense congestion of the bowels, copious pericardial effusion, 
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and ecchymoses on the heart’s surface. The poison is absorbed, and is eliminated by all 
the secretions. (See also Journ. de Pharm., 4e sér., x. 263.) It seems to disorganize the 
blood. There is no known antidote. (B. and F. Medico-Chir. Rev., 1868, p. 254.) Ac- 
cording to M. Rabuteau, after death from thallium the muscles are found to have lost 
their irritability. (Hd. Med. Journ., 1874, p. 272.) 

THAPSIA GARGANICA. An umbelliferous plant, growing in Southeastern Eu- 
rope, and well known to the ancients, who named it from the isle of Thapsos, where it 
was obtained. Theophrastus speaks of its root as emetic and purgative. After long 
neglect, it has again come into notice in France, where a resinous substance derived from 
it has of late been in much esteem as a local irritant and revulsive, under the name of 
resin of thapsia. (Ann. de Thérap., 1868, p. 210.) The bark of the root and the resin are 
both objects of commerce.. The bark is described: by M. Stanis. Martin as almost always 
doubly quilled, unless where altogether in small fragments, exteriorly rugose with the 
epidermis here and there detached in patches larger or smaller, and of a deep brown 
color, interiorly smooth and whitish, and of a fibrous fracture. The size of the pieces 
varies extremely, the largest not exceeding 24 inches in length and about an inch in 
circumference. At the point where the root begins there is often adherent a ligneous 
fibre about an inch long; and over their whole surface there are found but few radicles. 
It is said that great care is necessary, in removing the root from the bales, not to be in- 
jured by the powder which escapes, and which causes itching and swellings of the face 
and hands. An extract of the root, which is sold as a resin, has really little claim to be 
sonamed; as, of 15 parts of it, 6 are dissolved by cold water, and the 9 parts of resinous 
matter which remain are of a deep brown color, while the resin extracted by carbon di- 
sulphide is of a fine yellow. (Ibid., 1869, p. 221; from Bulletin Thérapeutique.) By sub- 
mitting thapsia to the successive action of alcohol and ether M. Pressoir obtained two 
resins. Sulphuric acid colored that soluble in alcohol scarlet, that soluble in ether blue. 
(Journ. de Pharm., 4e sér., xi. 828.) M. Cazenave objects to the plaster prepared from 
the resin, and kept in masses; as it deteriorates by time. He proposes the following 
method of preparing a plaster extemporaneously when wanted. Dissolve the resin in 
alcohol, and with the aid of a brush spread it on a suitable recipient, which may be or- 
dinary plaster, waxed taffetas, or simply gummed paper. A single layer is sufficient for 
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the purpose of an active revulsion; but the effect may be increased at pleasure, by in- 
creasing the number of layers. (Journ. de Pharm., 1868, p. 29.) Theroot of the Thapsia 
stlphium, an Algerian plant, contains a resin resembling that of 7. garganica, but, ac- 
cording to Herlaut, much more active. (Z'rans. A. P. A., xxvi. 250.) 


THEVETIA. Yecotl. Inhabiting the damp, hot valleys of the Mexican Cordilleras 
is a large tree belonging to the Apocynacee, whose fruit are known by the native Mexi- 
cans as the Ocodos de fraile, or friar’s elbow, and are used as a topical application in 
hemorrhoids. The tree is the Thevetia Yecotli. (De C., Prodromus, viii. 343.) In the 
seeds Prof. Alfonso Herrera has found a glucoside, to which he gives the name of theve- 
tin. (A. J. P., 1877, p. 145.) Closely allied to 7. yccotli is the 7. neriifolia, Juss. (De C., 
Prodromus, viii. 348), a tree which probably grows also in Mexico, but has been found 
by botanists chiefly, if not solely, in the East India Islands, New Granada, Peru, and 
other parts of South America. De Vrij very many years ago discovered in the seeds 
jot 7. neriifolia a glucoside which was closely studied by Blas. (Neues Jahrb. f. Pharma- 
cie, Bd. xxxiv., 1854, p. 1.) He gave it the name of thevetin, and determined that its 
formula was ©,,H,,0,,, and that it was identical with cerberin, previously found by Oude- 
mann in Cerbera odallam, Ham., also an apocynaceous plant. Blas found that the 
thevetin of De Vrij boiled in dilute sulphuric acid splits into glucose and theveresin, 
which has the formula C,,H,,O,,. Thevetin occurs in minute crystals, odorless, of a 
bitter taste, slightly soluble in cold water (12 parts), freely soin boiling water, dilute and 
strong alcohol, acetic acid, insoluble in ether. Its most characteristic reaction appears 
to be its dissolving in concentrated sulphuric acid, with the production of areddish brown 
color, changing to a cherry-red, and after some hours to a violet color. Theveresin is 
only slightly soluble in boiling water. These substances are active poisons. A number 
of cases of poisoning by the seeds of the East Indian thevetia have occurred; the symp- 
toms have been repeated vomiting, a slow, very feeble pulse, delirium, convulsive move- 
ments,and coma. The physiological action of the thevetin from 7. neriifolia has been 
investigated chiefly by Dr. Konig. (Archiv Exper. Path. und Pharm., Bd. v. p. 228.) 

The glucoside of 7’. yccotli has been studied by Dr. David Cerna. (Phila. Med. Times, 
ix. 896.) He finds that with sulphuric acid it affords a clear greenish yellow solution, 
gradually passing to brown and brownish violet, and finally becoming a permanent 
cherry-brown color, which changes on the addition of bicarbonate of potassium to an 
emerald-green. Dr. Cerna determined that it is in moderate doses stimulant both to 
the circulation and respiration, but finally paralyzes the heart muscle and some portion 
of the respiratory apparatus; that it causes cerebral convulsions and spinal paralysis, 
abolishing sensation and reflex activity before voluntary movement by an influence 
upon the sensory nerves or spinal tract. 


TIMBO. The bark of the root of the Pawllinia pinnata, of Brazil, is said to possess 
decided narcotic properties. M. Stanislas Martin asserts that he has found in it an alka- 
loid, timbonine. (Bull. Gén. de Thérap., xcii. 264.) 


TIN. (Sn. At. wt. 118.) Stannum. This was recognized in the late Ed. and Dub. Phar- 
macopeeias, and in the U. S. of 1850; but is no longer officinal. It was, however, too 
long ranked among recognized remedies to be passed without notice. Tin is one of the 
metals which have been known from the earliest ages. It exists generally as an oxide 
Mie stone and wood tin), rarely as a sulphide (tin pyrites), and is by no means generally 

iffused. It is found in England, Spain, Germany, Bohemia, and Hungary, in Europe, 
and sparingly in some parts of the United States; in the island of Banca and the Pen- 
insula of Malacca in Asia; in Chili; and at Durango in Mexico. Tin mines are par- 
ticularly abundant and rich in the Tenasserim provinces of British India. (Dr. Royle.) 
The Cornwall mines are the most productive, but those of Asia furnish the purest tin, 
The metal is extracted from the native oxide. When this occurs in its purest state, in 
detached roundish grains, called stream tin, the reduction is effected by heating with 
charcoal. When the common oxide, called mine tin, is reduced, it requires to be freed, 
by pounding and washing, from the adhering gangue; after which it is roasted to 
drive off sulphur, arsenic, and antimony, and finally reduced in furnaces by means of 
stone coal. The metal, as thus obtained, is called block tin, and is not pure. The purest 
kind of tin, known in commerce, is called grain tin. 

Propertes. Tin is a malleable, rather soft metal, of a silver-white color. It may 
be beaten out into thin leaves, called tin foil. It undergoes a superficial tarnish in the 
air. Its taste is slight, and when rubbed it exhales a peculiar smell. Its ductility and 
tenacity are small; when bent to and fro, it emits a crackling noise, which is character- 
istic. Its sp. gr. is 7:29, melting point 235° C. (455° F.), and it volatilizes at a white 
heat. It forms three oxides. The stannous oxide, SnO, or protoxide, is of a grayish 
black color. When perfectly pure it has, according to Dr. Roth, a red color. The 
sesquiowide, Sn,O,, is gray. Stannic owide, SnO,, or di-oxide, forms two hydrates, both 
being acids: stannic acid, SnO,,H,O, and metastannic acid, 8n,O,9,5H,O, or (H,Sn0,);. 

The tin of commerce is often impure, being contaminated with other metals, intro- 
duced by fraud, or present in consequence of the mode of extraction from the ore. A 
high specific gravity is an indication of impurity. When its color has a bluish or gray- 
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ish cast, the presence of copper, lead, iron, or antimony, may be suspected. Arsenic 
renders it whiter, but at the same time harder; and lead, copper, and iron cause it to 
become brittle. Pure tin is converted by nitric acid into a white powder (metastannie 
acid), without being dissolved. Boiled with hydrochloric acid, it forms a solution which 
gives a white precipitate with ferrocyanide of potassium. A blue precipitate with this 
test indicates iron, a brown one copper, and a violet-blue one both iron and copper. If 
lead be present, a precipitate will be produced by sulphate of magnesium. The Malacca 
and Banca tin, and the English grain tin, are the purest kinds found in commerce. 
Banca tin, from analyses by Mulder, appears to be particularly pure, containing only 
one-twenty-fifth of 1 per cent. of foreign metals. Block tin and the metal obtained 
from Germany are always of inferior quality. 

Uses. Tin enters into the composition of bronze, bell-metal, pewter, and plumber’s 
solder. It is used also in making tin-plate, which is sheet-iron coated with tin, in 
making tin amalgam for silvering looking-glasses, and in forming the solution of bil 
chloride of tin (stannous chloride), a combination essential for the dyer’s use. It is em- 
ployed in fabricating various vessels and instruments useful in domestic economy and 
the arts. Being unaffected by weak acids, it forms a good material for vessels intended 
for boiling operations in pharmacy. A false tin fowl is considerably used at present, 
made by coating lead with tin, and then rolling it out into thin sheets. As tin foil is 
employed for enclosing medicinal powders, and in other ways is brought into contact 
with medicinal substances, care should be taken not to use this substituted prepara- 
tion, lest the patient might be exposed to the poisonous action of lead. According to 
Ernest Baudrimont, lemons, cacao butter, and other perishable articles may be preserved 
for a long time by carefully wrapping them in tin foil, (P. J. Tr., July, 1870.) 

STanni Purvis. U.S. 1850. Powder of Tin. The following directions were given for 
preparing powder of tin in the U.S. Pharmacopeia of 1850. ‘‘ Take of Tin a conve- 
mnient quantity. Melt it in an iron vessel over the fire, and, while it is cooling, stir 
it until it is reduced to a powder, which is to be passed through a sieve.’’ Tin, being 
very fusible, is easily granulated by fusion, and subsequent agitation while solidifying. 
On a small scale, the granulation is most conveniently performed in a wooden box, the 
inside of which has been well rubbed with chalk. This should be afterwards washed 
away with water; and, as the granulated powder is of unequal fineness, the coarser par- 
ticles must be separated by a sieve. 

Medical Properties and Uses. Powder of tin was used exclusively as an anthelmintic, 
and is supposed to act by its mechanical properties. It was considered particularly 
adapted to the expulsion of Ascaris lumbricoides, and was also employed to expel the 
tapeworm. For internal exhibition it should be free from oxidation. The dose is half 
an ounce, mixed with molasses, given for several successive mornings, and then followed 
by a brisk cathartic. Dr. Alston was in the habit of administering larger doses for the 
expulsion of the tapeworm. He began by giving an ounce on an empty stomach, which 
was followed, for two successive days, by half an ounce each day, and finally by a brisk 
purge. In the Journ. de Pharm., 4e sér., xix. 78, is reported a case in which death was 
believed to have been caused by tin. 


TONGA. Tonga is a composition of unknown barks compounded by the natives of 
the Fiji Islands for medicinal purposes. It was introduced to the notice of the medi- 
cal profession by Drs. Sidney Ringer and Wm. Murrell, of London, as a remedy for 
neuralgia. (Lancet, ii., 1880.) The natives are said to steep the bundle as prepared by 
them for twenty minutes in half a tumblerful of cold water, and then, squeezing it 
dry, drink the infusion, and preserve the bundle in a dry place for further use. A 
fluid extract (Parke, Davis & Co.) has been put upon the market, and evidence of its 
value brought forward. We have known a fluidrachm of this extract given every 
ewe ae for two days without obvious effect, but the dose usually recommended is half 
a drachm. ~ 


TONKA BEAN. The seed of Dipterix odorata of Willd., the Cowmarouna odorata 
of Aublet, a large tree growing in Guiana. The fruit is an oblong-ovate pod, enclosing 
a single seed, from an inch to an inch and a half long, from two to four lines broad, 
usually somewhat compressed, with a dark brown, wrinkled, shining, thin, and brittle 
skin, and a light brown oily kernel. The bean has a strong, agreeable, aromatic odor, 
and a bitterish, aromatic taste. Its active constituent is a crystallizable, odorous sub- 
stance, analogous to the volatile oils and camphor, and called coumarin, CyH,O., by Gui- 
bourt. It is capable of sublimation ; but, to obtain it in crystals in this way, a low tem- 
perature is necessary. (Waddington, P. J. Tr., 1868, p.410.) This substance is sometimes 
found in a crystalline state, between the two lobes of the kernel. It has been shown by 
M. Bleibtreu to be identical with the odorous principle of Asperula odorata, Trifolium 
melilotus, and Anthoxanthum odoratum (see Chem. Giaz., 1852, p. 61), and, by Prof. 
Procter, of our indigenous Liatris odoratissima, a plant sometimes used to protect 
woollens from moths. (A. J. P., 1859, p. 556.) Dr. Géssmann obtains coumarin in the 
following manner. The beans, cut finely, are heated for a long time with an equal bulk 
of alcohol of 0-868, nearly to boiling; and, the tincture being decanted, the residue is 
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treated in the same manner. The tinctures are mixed, the alcohol distilled off until tur- 
bidness appears, when four times the bulk of water is added, which precipitates coumarin 
and fatty matter. The precipitate is then heated to boiling, and the liquid passed through 
a moistened filter. The fatty matter remains on the filter, and the hot solution which 
aR deposits the coumarin on cooling. More may be obtained by concentrating the 
iquid, and may be purified by animal charcoal. One pound of the beans yielded 108 
grains of coumarin. ({bid., 1856, p. 211.) Coumarin has been prepared synthetically. 
(A. J. P., 1869, p. 205; Journ. de Pharm., xxvii. 238.) The donk bean is used to flavor 
snuff, being either mixed with it in the state of powder, or put entire into the snuff- 
box. Prof. Kohler has studied the physiological action of coumarin. (Centralb. Med. 
Wissensch., 1875, pp. 869, 881.) He finds that it is a decided narcotic, and is at first 
stimulant, afterwards paralyzant, to the heart. The fluid extract of the bean has been 
used with asserted advantage in hooping-cough, in doses equivalent to five to eight grains 
for children five years old. (A. J. P., 1869, p. 27.) ! 


TORMENTILLA. (Tormentille, Fr.; Tormentillwurzel, G.; Tormentilla, It.; Tor- 
mentila, Sp.) Various species of the Rosaceous genus Potentilla have been employed 
in medicine. (See A.J. P., 1875, p.109.) It is asserted (Ibid.) that our common P. Can- 
adensis is a valuable sudorific and diuretic, capable of curing puerperal peritonitis, when 
given in large hot draughts of the decoction until free perspiration is produced. 

Potentilla Tormentilla. Stokes (1787). Tormentilla erecta. Linn. Willd. Sp. Plant, ii. 
1112. 7. officinalis. Smith, Flor. Brit. The tormentil, or septfoil, a small perennial 

lant of Kurope, which was formerly in the secondary list of the U. S. Pharmacopeeia. 

he stems, which rise about six or eight inches in height from a woody root, are slen- 
der, more or less erect, branching towards the top, and furnished with sessile leaves, 
which on the stalk usually consist of seven, on the branches of five, digitate, elliptical, 
villous, deeply serrated leaflets, three larger than the others. The flowers are small, 
yellow, and solitary upon axillary peduncles. All parts of the plant are astringent, 
especially the root, which is the part employed. It is gathered in spring. The root of 
tormentil is cylindrical or roundish, rather larger above than at the lower extremity, an 
inch or two in length, about as thick as the finger, knotty, sometimes contorted, brown 
or blackish externally, and reddish within. It has a slight aromatic odor, and a very 
astringent taste. Tannin is an abundant constituent. There is also a red coloring prin- 
ciple, soluble in alcohol, but insoluble in water. Besides these ingredients Meissner 
found resin, cerin, myricin, gummy extractive, gum, extractive, lignin, water, and a 
trace of volatile oil. Tormentil has since been chemically examined by Rembold, who 
obtained tormentilla red by boiling the tannin of the root (tormentil-tannic acid, C,H, 
O,,) with sulphuric acid. It has the same composition as rhatany red. He also ob- 
tained kinovic acid, C,,H,,0,, from the root by boiling it with milk of lime, adding hy- 
drochloric acid to the decoction, boiling the precipitate with solution of baryta, decom- 
posing again by hydrochloric acid, dissolving the precipitate in alcohol, decolorizing 
with animal charcoal, filtering, concentrating, and crystallizing. Small quantities of 
ellagic acid, OC,,H,O,, were also noted by him. (A.J. P., 1868, p. 811; from Ann. der 
Chem. und Pharm., cxliv. 5.) The root is said to be used for tanning leather in the 
Orkneys and Western Islands of Scotland, and for staining leather red by the Lapland- 
ers. Tormentil is a simple and powerful astringent, applicable to all cases of disease 
in which this class of medicines is indicated. It may be given in substance, decoction, 
or extract. The dose of the powder is from thirty grains to a drachm, 


TRIGONELLA F@NUMGRAICUM. Fenugreek. An annual plant growing spon- 
taneously in different parts of the south of Europe, and cultivated in France and Ger- 
many for the sake of its seeds. These are oblong-cylindrical, somewhat compressed, 
obliquely truncated at each extremity, one or two lines in length, brownish yellow ex- 
ternally, yellow internally, and marked with an oblique furrow running half their 
length. They have a strong peculiar odor, and an oily, bitterish, farinaceous taste, and 
contain fixed and volatile oil, mucilage, bitter extractive, and a yellow coloring sub- 
stance. Anounceof the Seeds, boiled ina pint of water, renders it thick and slimy. They 
yield the whole of their odor and taste to alcohol. Their virtues depend chiefly upon 
their oil and mucilage. On the continent of Europe they are employed in the prepara- 
tion of emollient cataplasms and enemata, and enter into some officinal ointments and 
plasters. They are never used internally. 


TRILLIUM. This isan indigenous genus of pretty, little, herbaceous plants, growing 
generally in woods and shady places. The roots are reputed to possess valuable remedial 
properties. They were employed by the aborigines, have been long used in domestic 
practice in some parts of the country, and were noticed as medicinal in Henry’s Herbal, 
published in 1812. Dr. S. W. Williams published a paper upon them in the New Eng- 
land Journ. of Med. and Surg., in the year 1820, and.afterwards another in the WN. Y. 
Journ. of Med., viii. 94. The roots have a somewhat balsamic odor and taste, and 
produce, when chewed, a sense of heat and irritation, with an increased flow of saliva. 
A root received by Mr. E. 8. Wayne, of Cincinnati, is described by him as an “ oblong 
rhizome, with numerous rootlets attached to it, and of a yellowish brown color.”’? Upon 
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the removal of the epidermis, it is white and starchy, and gives a deep blue with tinc- 
ture of iodine. Mr. Wayne found in the root an acrid principle, analogous to if not 
identical with saponin. (Jr. A. P. A., 1856, p. 86; A.J. P., xxviii. 512.) Besides this 
acrid principle, the Trillium roots are said to contain volatile oil, gum, starch, extractive, 
resin, and tannic acid. They are astringent; and tonic, expectorant, and alterative 
properties have been ascribed to them. They have been used by the vulgar to hasten 
parturition. The complaints in which they are said to have proved most advantageous 
are the hemorrhages; but they have been used also in cutaneous affections, and exter- 
nally in obstinate ulcers. Dr. Williams gave a drachm of the powdered root three times 
aday. Of thedifferent species 7. erectwm is generally esteemed most active. JT. pendulum 
is referred to, in the Peninsular and Independent Med. Journ., 1859, p. 187, as among the 
most valued indigenous plants of Michigan; being used especially in menorrhagia. 


TRIOSTEUM PERFOLIATUM. Fever-root, fever-wort, or wild ipecac, as this plant 
is variously called, though not very abundant, is found in most parts of the United 
States, preferring a limestone soil and shady situations. The root, the part used, is hori- 
zontal, long, about three-quarters of an inch in diameter, thicker and tuberculated near 
the origin of the stem, of a yellowish or brownish color externally, whitish within, and 
furnished with fibres which may be considered as branches of the main root. When 
dry it is brittle and easily pulverized. It has a sickening odor, and a bitter, nauseous 
taste. It yields its active properties to both water and alcohol. Fever-root is cathartic, 
and in large doses emetic, and perhaps diuretic. The bark of the root may be given in 
doses of twenty or thirty grains, or the extract in half the quantity. 


TRIPOLI. Terra Tripolitana. An earthy mineral, of a whitish, yellowish, or pale 
straw color, sometimes inclining to red or brown, usually friable, often adhesive to the 
tongue, and presenting the aspect of argillaceous earth, though differing from clay by 
the roughness and hardness of its particles, and by not forming a paste with water. The 
Venice tripoli is said to come from Corfu. ‘Tripoli is sometimes artificially prepared by 
calcining certain argillites. It is used for cleaning and polishing metals. 


TROMPATILA. This is the stem and branches of Bouvardia triphylla, a Mexican 
plant used by the natives for hydrophobia. (A. J. P., 1874, p. 51.) 


TURPETHUM. Turpeth. Resinof Turpeth. Résinede Turbith, Fr. This product 
is obtained from the Ipomea Turpethum (Convolvulus Turpethum, Linn.), an East Indian 
plant. Mérat and De Lens describe the root, the only part used, as ‘‘ long, of the size of 
the little finger or larger, covered by a rather thick bark, grayish without, white within, 
porous, liable to decay, very resinous when fresh, and in this state yielding a juice capable 
of coagulating, and constituting, when coagulated, a gum-resin similar to seammony,”’ 
In choosing the roots, those should be selected in which the bark is perfect, as most of the 
avtivity of the root resides in this part. It is without odor, and has little taste. Ex- 
amined by M. Boutron-Charlard, it was found to contain resin, a fatty substance, vola- 
tile oil, albumen, starch, a yellow coloring matter, lignin, salts, and oxide of iron. 
(Journ. de Pharm., viii. 121.) The root contains 10 per cent. of resin. (M. Andouard, 
Ann. de Thérap., 1866, p. 118.) According to M. Spirgatis, this resin is a glucoside, 
turpethin, Cy,H,.O,,, like that of other Convolvulacez, insoluble in ether, but soluble in 
alcohol, to which it imparts a brown color not removable by animal charcoal. To obtain 
it pure, the alcoholic solution is concentrated; the resin precipitated by water, boiled with 
this vehicle, then dried, reduced to powder, digested with ether, and finally redissolved 
by absolute alcohol, and thrown down by ether. After being treated several times in 
this way, it is obtained in the state of a brownish resin, yielding on pulverization a gray 
powder, which strongly irritates the mucous membrane of the nostrils and mouth, and 
fusible at 360° F. It is inflammable, burning with a smoky flame, and emitting irritant 
vapors. With strong bases it acts like jalapin, fixes water, and is transformed into a 
soluble acid, turpethic acid, C,H 90), while with dilute acids it is decomposed into tur- 
petholic acid, O,,H3,0,, and glucose. (Journ. de Pharm., 4e sér., i. 236.) 

Turpeth root is purgative, somewhat less powerful than jalap, and rather slow in its 
action. From one to three drachms may be given in decoction, and from fifteen grains 
toa drachm in powder. (Mérat and De Lens.) M. Andouard states that the resin purges 
perfectly well in doses of seven or eight grains, though perhaps somewhat less active than 
jalap or sceammony. (Ann. de Thérap., 1866, p. 119.) 


TUSSILAGO FARFARA. Coltsfoot, Coltsfoot is a perennial herb, with a creeping 
root, which early in the spring sends up several leafless, erect, simple, unifloral scapes 
or flower-stems, five or six inches high, and bearing appressed scale-like bracts of a 
brownish pink color. The flower, which stands singly at the end of the scape, is large, 

‘yellow, compound, with hermaphrodite florets in the disk, and female florets in the ray. 
The latter are numerous, linear, and twice the length of the former. The leaves do not 
make their appearance until after the flowers have blown. They are radical, petiolate, 
large, cordate, angular, toothed at the margin, bright green upon their upper surface, 
white and downy beneath. The plant grows spontaneously both in Europe and North 
America. In this country it is found upon the banks of streams in the Middle and 
Northern States, and flowers in April. The whole of it is employed, but the leaves 
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most so. They should be gathered after their full expansion, but before they have at- 
tained their greatest magnitude. The flowers have an agreeable odor, which they re- 
tain after desiccation. The dried root and leaves are inodorous, but have a rough, bit- 
terish, mucilaginous taste. Boiling water extracts their virtues. Coltsfoot exercises 
little sensible influence upon the human system. It is, however, demulcent, and is 
sometimes used in chronic coughs, consumption, and other affections of the lungs. The 
expectorant properties which it was formerly thought to possess are not obvious. The 
Jeaves were smoked by the ancients in pulmonary complaints; and in some parts of Ger- 
many they are at the present time said to be substituted for tobacco. Cullen states that 
he found the expressed juice of the fresh leaves, taken to the extent of some ounces every 
day, beneficial in several cases of scrofulous sores; and a decoction of the dried leaves, 
as recommended by Fuller, answered a similar purpose. The usual form of adminis- 
tration is that of decoction. An ounce or two of the plant may be boiled in two pints 
of water to a pint, of which a teacupful may be given several times a day. 


TUTTY. Tutia. Impure Oxide of Zinc. This oxide is formed during the smelting of 
lead ores containing zinc. It is deposited in the chimneys of the furnaces, in the form 
of incrustations, moderately hard and heavy, and studded over with small protuberances 
of a brownish color on the outside, and yellowish within. As it occurs in commerce, 
the pieces occasionally present a bluish cast, from the presence of small particles of me- 
tallic zinc. Sometimes a spurious substance is sold for tutty, consisting of a mixture of 
blue clay and copper filings, made into a paste with water and dried on an iron rod. It 
is distinguished from the genuine tutty by its diffusing in water and exhaling an earthy 
smell, and by its greater friability. Tutty is used as*an external application only, being 
employed as a desiccant in excoriations. ‘To fit it for medicinal use it must be reduced 
to tine powder, which is dusted over the affected part, or applied in the form of ointment, 


ULTRAMARINE. Outremer. This fine blue pigment was formerly obtained from 
lapis lazuli, or lazulite, a mineral of Siberia. It is now prepared artificially on a very 
large scale, the total production at the present time being estimated at 30 million kilo- 
grammes per year ( Wagner’s Technology, 11th ed., p. 412), of which three-fourths is made 
inGermany. In preparing it, a mixtureof soft clay with Glauber salt, charcoal, soda, and 
sulphur is heated in crucibles. In this way a colorless compound is first produced, termed 
white ultramarine. This, however,svon becomes of agreen color. The green ultramarine 
thus obtained, which is also used as a color, is then mixed with sulphur and heated, 
The sulphur takes fire and is allowed to burn in the air, when the product becomes 
of a fine bluecolor. (Roscoe and Schorlemmer, vol. ii. p. 459.) Itis thought to be a com- 
pound of the silicates of aluminium and sodium with polysulphide of sodium, although 
the sulphur present is contained in two conditions, part being deposited when ultrama- 
rine is treated with acids and part escaping as hydrogen sulphide. 


UMBER. Terra Umbria. A mineral of a fine compact texture, light, dry to the 
touch, shining when rubbed by the nail, and of a fine pale brown color, which changes 
to a peculiar beautiful deep brown by heat. According to Klaproth, it contains 138 
parts of silica, 5 of alumina, 48 of oxide of iron, 20 of manganese, and 14 of water in 
100. Burnt umber, as well as the mineral in its unaltered state, is used in painting. 
The umber of commerce is said to be brought chiefly from the island of Cyprus. 


UPAS ANTIAR anp UPAS TIEUTE. Under these names, two poisons have 
long been used by the natives of Java and other East India islands for poisoning their 
arrow-heads; and very exaggerated notions have prevailed among the people of the 
Western World in relation to the tremendously destructive power over animal life of 
the upas-tree in Java, from which it was supposed that the poison was derived. The 
tale was told that birds and animals perished when within the influence of its exhala- 
tions, and that man came into its near vicinity at the peril of life. All such accounts 
have proved to be fabulous ; but there is no doubt as to the exceedingly poisonous char- 
acter of the arrow-poison to which reference has been made. It seems now to be pretty 
well determined that the active ingredient of the upas antiar is a gum-resinous exuda- 
tion proceeding from incisions in the trunk of the Antiaris toxicaria, a large tree be- 
longing to the Urticacew, growing in Java, Celebes, and the neighboring islands, and 
described in Lindley’s Flora Medica (p.801). Like certain species of Rhus, this plant 
exhales an aériform matter, which very unpleasantly affects many of those who approach 
it, causing eruptions upon the skin and exterior swelling, while others seem altogether 
insensible to its influence. The juice is mixed with various substances which probably 
have little other effect than to give a due consistence to the poison. This, whether taken 
internally or introduced into the system through a wound, acts with extreme violence, 
producing vomiting, with great prostration, a feeble irregular pulse, involuntary evac- 
uations, and convulsive movements, which are soon followed by death, which Brodie 
ascertained to be due to cardiac paralysis. From a chemical examination by Pelletier 
and Caventou, it appears that the antiar owes its activity to a peculiar principle antiarin, 
erystallizable, soluble in water and alcohol, but scarcely so in ether, and consisting of 
carbon, hydrogen, and oxygen, C,H 0,. (See A. J. P., 1863, p. 474.) Antiarin ap- 
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pears to act directly as a paralyzant on the cardiac muscle, diminishes the irritability 
of the peripheral vagus, and stimulates the vaso-motor centres. (NV. R., 1875, p. 308.) 

The upas tieute is even more poisonous than the antiar. This is said to be obtained 
from a climbing woody plant growing exclusively in Java, and belonging to the genus 
Strychnos, specially designated by Leschenault as Strychnos Tieute. It is from the bark 
of the root, according to this author, that the poison is prepared. A decoction of the 
bark is concentrated to the consistence of syrup, then mixed with onions, garlic, pepper, 
etc., and allowed to stand till it becomes clear. Leschenault, having dipped the point 
of an arrow in the poison and allowed it to dry, pricked a chicken with it, which died 
in a minute or two in violent convulsions. MM. Delille and Magendie found that the 
poison had not lost its strength in four years. (Hammond, Am. Journ. of Med. Sci., 
1860, p. 866.) Three grains have produced in man very violent symptoms resembling 
those caused by strychnine, which alkaloid has indeed been found in the poison. (Chemist 
and Druggist, May 15, 1863.) 

Dr. Wm. A. Hammond made some experiments with a poisonous substance brought 
by Dr. Ruschenberger from Singapore, which proved to have the combined effects of 
the two poisons above mentioned, both diminishing directly the power of the heart, and 
causing tetanic spasms of the muscles; suggesting the idea that it might be a mixture 
of the antiar and tieute; but Dr. Hammond seems, from other considerations, to have 
been led to the opinion that it had a different origin from either. (Am. Journ. of Med. 
Sci., 1860, p. 371.) 

URATE OF AMMONIUM. Ammonii Uras. (C;H,(NH,)N,0,.) This is an acid 
salt, and may be formed by digesting uric acid in solution of ammonia, or by adding sal 
ammoniac to the solution of other urates. Uric acid is generally obtained from the dried 
and powdered excrement of the boa serpent, and of other large snakes, by dissolving 
it in a weak solution of potassa with the aid of heat, and precipitating the uric acid from 
the filtered solution by hydrochloric acid, added in excess. Urate of ammonium is a 
white, amorphous, very sparingly soluble salt. It is a constituent of some varieties of 
guano; and the medicinal properties of that substance are attributed by some to its 
presence. This salt has been used externally with asserted good effects by Dr. Bauer, 
of Germany, in the form of ointment, in chronic cutaneous eruptions, and in tuber- 
culous diseases of the lungs. The ointment is made with a scruple of the salt to an 
ounce of lard, and is applied to the eruptions night and morning, and, in the pectoral 
disease, by friction, night and morning, alternately to the back and front of the chest. 
(Medico-Chirurg. Review, 1852, p. 207; from Buchner’s Repert.) The urates should be 
given with caution internally, for fear of producing oxalic acid in the urine. When 
uric acid was given to rabbits in the dose of from thirty to forty-five grains in their 
daily food, Dr. Neubauer found that the urea in the urine was considerably increased, 
showing that the acid was transformed into urea in the economy. When, however, a 
large quantity of uric acid was given, the urine, in addition to an increased amount of 
urea, contained some uric acid, and traces of oxalic acid. (Ranking’s Abstract, 1857, 
p. 298.) 

UREA. CO(NH,),. For an account of the physical and chemical properties of urea, 
the reader is referred to treatises upon physiology. 

Urea was proposed many years ago by the French physicians as a diuretic, and its 
use in this way has been revived by Dr. T. H. Tanner, of London. In the few cases 
in which Dr. Tanner tried the remedy, it acted as a powerful diuretic without giving 
rise to any unpleasant symptom whatever. Prof. Mauthner, of Vienna, also bears tes- 
timony to its diuretic properties, having found it, in two cases occurring in children, 
pramepuy to remove the anasarca following, scarlet fever. The dose for an adult to 

egin with is ten grains every six hours dissolved in water, flavored with syrup ; the 
action of the medicine being aided by the free administration of diluents, and by keep- 
ing the skin moderately cool. (See_Braithwaite’s Retrospect, xxv. 161.) 


URTICA DIOICA. Common nettle. The common nettle was formerly deemed diuretic 
and astringent, and was employed in nephritic complaints, hemorrhages, consumption, 
jaundice, worms, etc. Dr. Benavente commends in uterine hemorrhage a decoction 
made with thirty parts of the plant to five hundred parts of water (Zi to Oj) given in 
cupful doses, several times a day. (Ann. de Thérap., 1867, p. 92); and Dr. Rome gives 
half drachm doses of the fluid extract in dropsy. (New Prep., iii. 275.) The young 
shoots are boiled and eaten by the common people as a remedy in scurvy; and the fresh 
plant is sometimes used to excite external irritation in cases of torpor and local palsy, 
the part being beaten with it till the requisite degree of action is produced. The irri- 
tant effect of the nettle applied to the skin is said to be owing to the presence of free 
formic acid in the sharp hairs. (A. J. P., xxii. 181.) The root of Urtica dioica was 
examined by Mr. Benj. Shoemaker, with the view of discovering the principle to which 
it owes its diuretic properties. This he thinks he has found ina volatile oil. (Jdid., 
1866, p. 492.) U.urens, or dwarf nettle, which is an annual plant, and smaller than the 
former species, has similar properties, and is used for the same purposes. This spe- 
cies also grows wild both in America and Europe. The two plants were formerly dis- 
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tinguished by the name of Urtica major applied to U. dioica, and of Urtica minor to U. 
urens. Dr. U. B. Johnson, of Marion, Alabama, has found U. urens very efficacious in 
uterine hemorrhage. (NV. O. Med. and Surg. Journ., vi. 452.) Urtica gigas of Australia 
is said to attain a height of 30 feet, and to produce a sting whose impression lasts for 
months. It is asserted that horses are not rarely killed by it. (N. R., 1875, p. 352.) 


VALEREN. Amylen. This compound was alluded to under amylic alcohol. It is a 
hydrocarbon of the olefin series, having the formula C,H,,. Amylen was discovered by 
M. Balard, of Paris, in 1844. It is prepared by distilling amylic alcohol with a concen- 
trated solution of chloride of zinc, which acts by dehydrating and withdraws a molecule 
of water. The product is redistilled, and that which comes over first, constituting the 
more volatile part, is separately collected, and agitated with concentrated sulphuric acid, 
when the amylen, freed from water, will rise to the surface. Amylen is a colorless, 
very mobile liquid, having the density 0:655 at 10° C. (50°F.). Its boiling point is 84° C, 
(98°2° F.). Its smell is peculiar and disagreeable. It is soluble in alcohol and ether, in 
all proportions, but very sparingly soin water. When pure it does not act on potassium, 
and is not colored by a prolonged contact with caustic potassa. 

Amylen was proposed as a new anesthetic by Dr. Snow, in a paper read before the 
London Medical Society on the 10th of Jan., 1857. The advantages claimed for it, com- 
pared with other anesthetics, were that its vapor is less pungent; that it abolishes pain 
with a stupor less deep; and that there is no struggling on the part of the patient, and 
no sick stomach after its administration. Its bad smell was admitted as an objection. 
These alleged advantages have not been found to counterbalance the dangers of its 
use. Dr. Snow admits ‘the absolute safety which seems to attend sulphuric ether 
under all circumstances ;”’ an admission which makes it less necessary to seek for a 
new anesthetic. Within the brief period during which it was tried, two deaths oc- 
curred, although the amylen was administered by Dr. Snow himself. The French 
Academy of Medicine, after a deliberate examination of its alleged advantages, have 
condemned itas dangerous. Fromachemical examination of various specimens of com- 
mercial amylen, as well as of the purest form of it as prepared by the process of M. Ba- 
lard, Dr. Schauenstein has found that they all contain chlorine; and the uncertainty 
thus thrown upon the nature of the compound adds to the motives, previously existing, 
for abandoning its use. (See B. and F. Med.-Chir. Rev., Am. ed., Jan. 1858, p. 193.) 

Hydride of Amyl, Pentane, C,H,,, is another new anesthetic, proposed by Prof. Simp- 
son, of Edinburgh. It was discovered by Dr. E. Frankland, of Manchester, who ob- 
tained it by a complicated process, which has been rendered more easy of execution by 
Messrs. T. & H. Smith, of Edinburgh, who prepared the substance at the request of 
Prof. Simpson. (See T. & H. Smith’s paper, in the P. J. Tr., June, 1857.) It is a 
saturated hydrocarbon, and has been proved to be one of the light products in American 
petroleum, being the portion boiling at 87°-89° C. (98-6°-102° F.) (Schorlemmer). Hydride 
of amy] is a colorless, volatile, mobile liquid, possessing a grateful fruity odor, but no 
taste. It is one of the lightest liquids known, having the sp. gr. 0°626 at 17°C. (626° 
F.) It boils at 87-7 C. (100° F.), and the sp. gr. of its vapor is 2:5. It is very inflam- 
mable, and burns with a brilliant white flame. It is readily soluble in alcohol and ether, 
but insoluble in water. ‘‘ It is a very stable compound, resisting the action of fuming 
sulphuric acid and the most powerful oxidizing agents.”’ 

Besides the hydride of amy], other compounds have been examined by Dr. B. W. Rich- 
ardson, of London, among which are amylic alcohol, the iodide, the acetate. 

In relation to amylen, Dr. Richardson observed that, though it is capable of producing 
insensibility, this 1s attended with akind of consciousness, leading to certain actions, of 
which there is no remembrance after awaking. Amylie alcohol, when inhaled by men 
or the lower animals, produces a state of muscular paralysis with paroxsyms of convul- 
sive trembling, which are excited by the slightest cause, as a simple touch, or breathing 
on the surface. Jodide of amyl acts similarly to amylic alcohol, with this superadded 
symptom, that when the animal begins to move, whether spontaneously or under excita- 
tion, he does so for a considerable time in acircle. The acetate of amyl exerts an influ- 
ence similar to those of the nitrite and iodide, but less marked. Allof these compounds 
have the property of preventing putrefaction in vegetable substances. None of them 
can be used as anesthetic agents; as they do not, like the compounds of formy] or ethyl, 
produce general insensibility to pain. (B. and F. Med.-Chir. Rev., Jan. 1867, p. 245.) 
The valerianate of amyl is said by Dr. W. F. Wade, of Birmingham, to act similarly to 
valerian, and to afford a most elegant remedy. He dissolves one part of it in nineteen 
of alcohol and two per cent. of a spirit of acetate of amyl (one part to twenty). The 
dose of this mixture is from six to eight drops. 


VALERIANATE OF BISMUTH. Bismuthi Valerianas. (Bi(C,H,0,)3.) This salt 
is formed by double decomposition between solutions of ternitrate of bismuth and va- 
lerianate of sodium. Valerianate of bismuth precipitates as a white powder, which is 
washed with water, and dried with a gentle heat. It has been recommended by Righini 
in neuralgia, and in painful affections of the stomach. The dose is from half a grain 
to two grains, repeated several times a day, and given in the form of pill. 
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VALERIANATE OF IRON. Ferrt Varerranas. Dub. Ferric Valerianate. 
(Fe,(C;H,O,),.) This officinal of the late Dublin Pharmacopeia has not been retained in 
the British. The following was the Dublin process. ‘‘ Take of Valerianate of Soda five 
ounces and 164 grains [avoirdupois]; Sulphate of Iron four ounces [av.]; Distilled 
Water one pint [Imperial measure]. Let the Sulphate of Iron be converted into a per- 
sulphate, as directed in the formula for Per7i Peroxrydum Hydratum, and, by the addi- 
tion of distilled water, let the solution of the persulphate, be augmented to the bulk 
of eight [fuidjounces [Imp. meas.]. Dissolve the Valerianate of Soda in ten [fluid] 
ounces of the Water, then mix the two solutions cold, and, having placed the pre- 
cipitate which forms upon a filter, and washed it with the remainder of the Water, 
let it be dried by placing it for some days rolled up in bibulous paper on a porous 
brick. This preparation should be kept in a well-stopped bottle.” The first step in 
this process is to convert the sulphate of iron into the tersulphate. Then by a double 
decomposition between this salt and valerianate of sodium, sulphate of sodium is 
forméd in solution, and valerianate of iron is precipitated. 

Properties, etc. This salt is in the form of a dark tile-red, loose, amorphous powder, 
having a faint odor and taste of valerianic acid. It is insoluble in cold water, and de- 
composed by boiling water, which extracts all its acid, and leaves the sesquioxide of 
iron behind. It is soluble in alcohol. Citrate and tartrate of iron, impregnated with 
oil of valerian, have been fraudulently sold for valerianate of iron. The genuine salt 
may be distinguished from these substitutions by being insoluble in water and soluble 
in alcohol, and by the action of a little dilute hydrochloric acid, which sets free the 
valerianic acid, readily recognized by its disagreeable odor, which is quite distinct from 
that of the oil of valerian. In relation to the modes of distinguishing the true from 
the spurious valerianates, see P. J. Tr., viii. 577. See also, on the composition, prop- 
erties, and preparations of this salt, a paper by Mr. Francis Sutton, of Norwich, Eng- 
land, in the same journal (2d ser., viii. 181). Valerianate of iron has been given in 
hysterical affections, complicated with chlorosis. The dose is about a grain, repeated 
several times a day. 


VALERIANIC ACID. Acidum Valerianicum. (HC;H,O,. Mol. wt. 102.) 

(Acide valérianique, Fr.; Valerianséure, Baldriansdure, G.; Acido valerianico, It., 
Sp.; Acidum valericum ; Acide valérique.) 

In the 1860 U.S. revision this acid was transferred from the Preparations to the 
Materia Medica list; in that of 1880 it was dropped entirely. ‘‘ Valerianie Acid isa 
colorless liquid, of an oily consistence, a penetrating, disagreeable odor, and caustic 
taste; and of the sp. gr. 0:935.”’ U.S. 1870. 

‘‘Take of Valerianate of Soda, in coarse powder, eight troyounces ; Sulphuric Acid, 
Water, each, a sufficient quantity. To the Valerianate of Soda add, first, three fluid- 
ounces of Water, and then three troyounces and a half of Sulphuric Acid. Mix them 
thoroughly, and from the mixture, after standing, separate the oily acid liquid which 
rises to the surface. Agitate this repeatedly with small portions of Sulphuric Acid 
until its specific gravity is reduced below 0-950. Then introduce it into a retort, and 
distil nearly to dryness, rejecting the distillate so long as it has a specific gravity above 
0-940, and keeping the remainder for use. The rejected portion of the distillate, after 
agitation with Sulphuric Acid, may be returned to the retort during the progress of the 
distillation.’’ U.S. 1870. 

The object of this process is merely to procure valerianic acid in a state adapted for 
the preparation of valerianate of ammonium. The sulphuric acid, uniting with the soda 
of the valerianate of sodium, separates the valerianic acid, which rises to the surface 
with the appearance of an oil. In this state it is still mixed with water, and, as the pure 
acid is wanted, the direction is given to agitate it with sulphuric acid, which deprives 
it of the excess of water. It is now distilled in order to separate any sulphuric acid 
and water that may be mixed with-~it. The process is that of Mr. B. J. Crew, pub- 
lished in A. J. P., 1860, p. 109. Mr. F. C. Musgiller, of Brooklyn, N.Y., states that 
the acid cannot be obtained by the U.S. process of a sp. gr. so low as 0-988 with ordi- 
nary sulphuric acid, and suggests that 0°935 be adopted as the officinal standard; as 
acid of this strength is equally well adapted for the preparation of the valerianates, for 
which alone if is used. This suggestion, as to the sp. gr., was adopted at the revision of 
the U.S. Pharmacopeia of 1870. Mr. Musgiller proposes some modifications of the 
process which appear to be judicious, (See A. J. P., 1869, p. 83; also Proc. A. P. A., 
1868.) 

For modes of preparing valerianic acid from the oil and roots of valerian, the reader 
is referred to the article on Valerian in this work. It is prepared also from fusel oil 


‘ (amylic alcohol) by reaction with a mixture of bichromate of potassium and sulphuric acid, 


as the first step in the preparation of valerianate of sodium. (See Sode Valerianas.) 
Valerianic acid received its name from having been found in the oil distilled from 
the root of Valeriana officinalis. It is sometimes called also valeric acid. It was first ob- 
tained in 1817 by Chevreul from the oil of the dolphin, and received the name of delphinic 
acid, which, however, upon the discovery of its identity with the acid afterwards obtained 
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by Pentz from valerian, was superseded by its present title. It has been obtained also 
from the bark and fruit of Viburnwm opulus, the sap-wood of the European elder (Sam- 
bucus nigra), the root of Angelica Archangelica, and from various organic products 
whether of the vegetable or animal kingdom. 

Properties. Valerianic acid is a colorless liquid, of an oily consistence, a repulsive 
odor, recalling, however, that of valerian, and a pungent, sour, acrid, disagreeable taste. 
Its sp. gr. is variously given from 0-980 at 55° to 0-944 at 50°. (Gmelin.) As stated in 
the U.S. P. 1870, it is 0-985. It remains liquid at 8° below zero, and boils at 182° C. 
(270° F.). (Trommsdorff.) It is soluble in 80 parts of cold water, and when agitated 
with water takes up about 20 per cent., without losing its oily consistence, and rises to 
the surface of the liquid. Alcohol and ether mix with it in all proportions. It is very 
soluble in strong acetic acid, and dissolves camphor and some resins. (Trommsdorff.) It 
forms salts with the alkalies, and reddens litmus paper strongly, but the blue color gradu- 
ally returns in a warm place. Its composition is represented by C,H,,0,, and it bears 
to fusel oil a ‘similar relation to that existing between acetic acid and alcohol. Thus 
amyl alcohol, or /wsel oil, contains the radical amyl (C;H,,), combined with hydroxyl 
(OH), as a hydrate, C,H,,,OH. On oxidation this radical, C;H,,, is changed by the loss' 
of two atoms of hydrogen and the gain of one atom of oxygen into C,H,O, which then 
exists in the acid hydrate, C,H,0,OH. The strong acid readily unites with a molecule 
of water to form a hydrated acid, C,H,,O,-+H,O. This compound, formerly known 
as the terhydrate, has a sp. gr. 0-945, and boils at a lower temperature than the strong 
acid. It has a much milder taste than the pure acid, and at the same time somewhat 
saccharine. The U.S. P. 1870 gave the following tests of the officinal acid. ‘' A solu- 
tion of Valerianic Acid, in 50 parts of hot water, saturated with hydrated carbonate of 
zine, yields a liquid, which, when filtered and evaporated to 10 parts and cooled, affords 
white pearly crystals of valerianate of zinc. The mother-water, drained from these crys- 
tals, should not yield, by further evaporation and cooling, a salt erystallizing in six- 
sided tables, and very soluble in water. When the Acid is added to a concentrated 
solution of acetate of copper, the transparency of the solution is not disturbed.’ The 
former of the last two tests indicates the absence of acetic, the latter of butyric acid. 

Medical Properties and Uses. In the state in which it is obtained by this process, 
valerianic acid has not been used as a medicine. The acid distilled from the oil or root 
of valerian has been employed in nervous affections, and possesses properties similar to 
those of valerian. According to Landerer, the acid artificially produced does not operate 
therapeutically so satisfactorily as the native product. The dose would probably be about 
the same as that of the oil of valerian. It may be given in sweetened water. 


VALONIA. This is the great cups of the acorns of the Quercus cegilops, a native of 
Bosnia. They contain a very large percentage of tannin, are extensively exported for 
dyeing and tanning, and have been employed as an astringent in diarrhea. 


VANDELLIA DIFFUSA. This is an herb of Paraguay, said to be used by the 
natives as an emetic. (P. J. Tr., 1872, p. 849.) 


VENETIAN RED. Bolus Veneta. A dull red ochrey substance used in painting. 


VERATRUM ALBUM. U.S. 1870. White Hellebore. (Ellebore blanc, Fr.; Weisse 
Niesswurzel, G.; Hileboro bianco, It.; Veratro blanco, Sp.) White hellebore is a native 
of the mountainous regions of continental Europe, and abounds in the Alps and Pyr- 
enees. It so closely resembles V. viride both in appearance and minute characteristics 
that the specific distinction of the two is very doubtful. All parts of the plant are said 
to be acrid and poisonous, and the rhizome was formerly officinal. (U. S.) This is 
brought from Germany in the dried state, in pieces from one to three inches long by 
an inch or less in mean diameter, cylindrical or in the shape of a truncated cone, inter- 
nally whitish, externally blackish, wrinkled, and rough with the remains of the fibres 
which have been cut off near their origin. Sometimes the fibres continue attached to 
the root. They are numerous, yellowish, and of the size of a crow’s quill. White 
hellebore deteriorates by keeping. 

The fresh root has a disagreeable odor, which is lost by drying. The taste is at first 
sweetish, and afterwards bitterish, acrid, burning, and durable. The powdered root is 
grayish. Analyzed by Pelletier and Caventou, white hellebore was found to contain 
an oily matter consisting of olein, stearin, and a volatile acid; veratrine, C,,H;.N 0g, 
in combination with gallic acid; a yellow coloring matter; starch, gum, and lignin; 
silica, and various salts of lime and potassa. The existence of gallic acid in veratrum 
was, however, denied by Pfaff and by Wiegand. The medicinal properties of the root 
were believed to reside in the veratrine, which was first discovered in the seeds of Vera- 
trum Sabadilla. Simon found jervine, Cy,H,,N,0,, in white hellebore. (Pharm. Central- 
blatt, 1837, p. 191.) Chas. Bullock, Chas. L. Mitchell, and A. Tobien confirmed the 

resence of jervine, the formula of which, however, according to Tobien, is O,,H,,N,Os. 
Wright and Luff (Journ. Chem. Soc., xxxv. 405) found jervine, rubyervine, and pseudo- 
jervine. Chas. L. Mitchell discovered a second alkaloid, veratralbia, O,,H,,NO,, the 
presence of which has been confirmed by Wright and Luff and other investigators, 
Medical Properties and Uses. White hellebore is a violent emetic and cathartic, 
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capable of producing dangerous and fatal effects if incautiously administered. For a 
very well observed case of poisoning, recorded by Dr. Peugnet, see NV. R., 1872, p. 174. 
Even in small doses it has occasioned severe vomiting, hypercatharsis with bloody 
stools, and alarming general prostration. Like many other acrid substances, it appears, 
in small doses, to be a general stimulant to the secretions. Applied externally upon a 
portion of the surface denuded of the cuticle, as upon ulcers, for example, it gives rise 
to griping pain in the bowels, and sometimes violent purging. When snuffed up the 
nostrils, it occasions great irritation with violent sneezing, and its use in this way is 
not free from danger. It was employed by the ancients in dropsy, mania, epilepsy, 
leprosy, elephantiasis, and other obstinate disorders, not without occasional advantage ; 
but the severity of its action has led to its general abandonment. It is sometimes used 
as an errhine, diluted with some mild powder, in cases of gutta serena and lethargic 
affections ; and the decoction, and an ointment prepared by mixing the pulverized root 
with lard, have been found beneficial as external applications in the itch, and other 
cutaneous eruptions. From the resemblance of its operation to that of the eaw médici. 
male d’ Husson, so celebrated for the cure of gout, it was at one time, though *errone, 
ously, conjectured to be the chief constituent of that remedy. A mixture of the wine of 
white hellebore and the wine of opium, in the proportion of three parts of the former 
to one of the latter, was introduced into use by Mr. Moore, of London, as a substitute 
for the eau médicinale. 

In whatever way white hellebore is used, it requires cautious management. It has 
been given in doses varying from one grain toascruple. Not more than two grains 
should be administered at first. When employed as an errhine, it should be mixed with 
five or six parts of pulverized liquorice root, or other inactive powder. Ten or twelve 
grains of the mixture may be snuffed up the nostrils at one time. 


VERBASCUM THAPSUS. Mullein. The ordinary mullein weed is too well known 
to need description. As remedial agents, both leaves and flowers have been employed. 
They have a very slight odor, and a mucilaginous, herbaceous, bitterish, feeble taste. 
Mullein leaves are demulcent and emollient, and are thought to possess anodyne prop- 
erties, which render them useful in pectoral complaints. On the continent of Europe, 
an infusion of the flowers, strained in order to separate the rough hairs, is considerably 
used in mild catarrhs. Dr. Holmes found a decoction of the leaves useful in diarrhea. 
The infusion or decoction may be prepared in the proportion of an ounce of the leaves 
to a pint of water, and given in the quantity of four fluidounces. Dr. N. R. New- 
kirk, of Bridgeton, N. J., informed the author that he had found the smoking of 
dried mullein leaves useful in aphonia from irritation of the larynx. The leaves are 
also employed externally, steeped in hot water, as a feebly anodyne emollient. An 
ointment is prepared by boiling the leaves in the recent state, in lard, and used for the 
same purposes. It will be found advantageous to moisten the leaves with water pre- 
viously to the boiling. 


VERDITER. Two preparations of copper, employed as pigments, are known by 
this name in commerce, and are distinguished by the epithets of blue and green. Blue 
verditer is prepared in London from the solution of nitrate of copper obtained in pre- 
cipitating silver by copper. According to Gray, this solution is poured hot upon 
whiting (carbonate of calcium), and the mixture stirred every day till the liquor loses 
its color, when it is decanted, and fresh portions added till the proper color is obtained. 
By a process for procuring this pigment, invented by Pelletier, the solution of nitrate 
of copper is decomposed by quicklime, and the precipitate, after being washed, is incor- 
porated intimately with another portion of quicklime. By the former process, a car- 

onate of copper is obtained; by the latter, a mixture of the hydrated oxide of copper 
and hydrate of lime. Green verditer is prepared by precipitating a solution of nitrate 
of copper by chalk or a white marl, and consists of carbonate of copper mixed with an 
excess of the calcareous carbonate. 


VERONICA OFFICINALIS. Speedwell. Several species of Veronica, common to 
Europe and this country, have been medicinally employed. Of these, V. officinalis and 
V. beccabunga, or brooklime, are the most conspicuous. V. officinalis has a bitterish, 
warm, and somewhat astringent taste. Hxamined by Enz, it was found to contain, in 
the fresh juice and an extract from the herb, a bitter principle soluble in water and 
alcohol, but scarcely so in ether, and precipitated by the salts of lead but not by tannic 
acid; an acrid principle; red coloring matter; a variety of tannic acid producing a 
green color with the salts of iron; a crystallizable fatty acid, with malic, tartaric, citric, 
acetic, and lactic acids; mannite; a soft, dark green bitter resin. Prof. Mayer, of New 
| York, in an examination of the herb, found evidences of the existence of an alkaloid, 

and a small quantity of a saponaceous principle. (A. J. P., 1863, p. 209.) The plant 
has been considered diaphoretic, diuretic, expectorant, tonic, etc.; and was formerly 
employed in pectoral and nephriticcomplaints, hemorrhages, and diseases of the skin, and 
in the treatment of wounds. The beccabunga, which is very succulent, was employed in 
the fresh state with the view of purifying the blood, and as a remedy in scurvy. Both 
plants, however, are at present out of use. 
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VINCA MAJOR. Greater Periwinkle. VINCA MINOR. Lesser Periwinkle; 
These English plants are said to be very useful in arresting menorrhagic and other 
hemorrhages. (P. J. Tr., 1871, p. 961; Ibid., 1878, p. 963; also A. J. P., 1872, p. 209.) 


VIRGINIA CREEPER. Ampelopsis Quinguefolia. American Ivy. This indigenous 
woody creeper, conspicuous in autumn by its bright crimson leaves, has been used by 
the eclectics as an alterative, tonic, and expectorant. The bark and twigs are the parts 
used. Dr. McCall employs the bark collected late in the fall, and exhibited it in the 
state of decoction or infusion, in dropsy, with asserted very good results. (Penins. and 
Independ. Med. Jour., June, 1858, p. 169.) Two cases of poisoning by the leaves have 
been reported by Mr. Bernays; the symptoms were violent vomiting and purging, col- 
lapse, and deep sleep, with dilated pupils. (P. J. 7’r., vii. 80.) 

VISCUM ALBUM. Mistletoe. A European evergreen parasitic shrub, growing on 
various trees, particularly the apple and other fruit trees, and forming a pendent bush 
from two to five feet in diameter. The plant is famous in the history of druidical super- 
stition. In the religious rites of the Druids, the mistletoe of the oak was employed, and 
hence was afterwards preferred when the plant came to be used as a remedy; but it is in 
fact identical in all respects with those which grow upon other trees. The fresh bark 
and leaves have a peculiar disagreeable odor, and a nauseous, sweetish, slightly acrid and 
bitterish taste. Vzscin, which forms the glutinous constituent in the berries, leaves, and 
stalks of the mistletoe, is the principal constituent of birdlime. Crude viscin may be 
obtained by kneading the finely-bruised mistletoe bark with water, as long as anything 
is dissolved, and removing the ligneous impurities mechanically. A purer product may 
be obtained by boiling the crude product in strong alcohol, macerating the residue with 
ether, evaporating the ethereal extracts, purifying these extracts by kneading first with 
alcohol and then with water. The berries, which are white, and about the size of a pea, 
abound in the peculiar viscid principle, and are sometimes used in the preparation of 
birdlime, of which this principle is the basis. Mistletoe is said to be capable of vomits 
ing and purging when largely taken. A case has been recorded by M. Gampert, in 
France, in which a child three years old was poisoned by eating the berries. Vomiting 
and prostration were produced, and on the arrival of the physician the patient was found 
insensible, with a fixed and somewhat contracted pupil, coldness of the skin, and con- 
vulsive movements of the extremities. An emetic brought away a considerable quan- 
tity of the berries, and the child recovered. (Ann. de Thérap., 1859, p. 36.) A fatal case 
is recorded in the Medical Times and Gazette (1867, p. 26). The plant was formerly 
looked upon as powerfully antispasmodic, and highly esteemed in epilepsy, palsy, and 
other nervous diseases; but it is now out of use. The leaves and wood were given in 
the dose of a drachm in substance, and of an ounce in decoction. 

The American mistletoe is the Phoradendron flavescens, Nuttall (Viscum flavescers, 
Pursh). It is probably the plant reported as growing upon the elm, by which several 
children were poisoned. (Dr. Henry Dye, of Texas, Memphis Med. Recorder, iv. 344.) 
The prominent symptoms were vomiting and great thirst, followed by frequent dis- 
charges of bloody mucus from the bowels, with tenesmus. One of the children was 
found in a collapsed state, in which death took place. Dr. Dye states also that, in 
other instances, as he had been informed, children had eaten the berries without any ill 
effect. Dr. W. H. Long asserts (New Prep., ii. 831) that the American mistletoe is a 
very certain oxytocic, and very efficacious in arresting post-partum and other varieties 
of uterine hemorrhage. He gives a drachm of the fluid extract every twenty minutes 
in labor until the effect is produced ; every four to six hours in menorrhagia. 


VULCANITE. For cases of poisoning by artificial gum made of vulcanite colored 
with vermilion, see Med. Press and Circular, Dec. 1874. 


WARBURG’S TINCTURE. This famous remedy, at first a proprietary medicine, 
afterwards by the voluntary act of its inventor had its formula revealed. There is so 
much testimony as to its extraordinary virtues in the severe remittent and pernicious 
malarial fevers of India that its powers can scarcely be questioned. After the bowels 
of the patient in the acutest stage of the disorder have been freely opened, a half ounce 
of the tincture is given undiluted, all drink being withheld, and at the end of three 
hours a second half ounce is given in a similar manner. Soon after the second dose 
a violent, aromatic perspiration comes on, and the fever is usually broken. The remedy 
is also commended in collapse without organic disease. The formula given by Dr. War- 
burg is as follows. Socotrine aloes 1 tb.; rhubarb, angelica fruit, confection of Damo- 
cratis, each, o1¥ i elecampane, saffron, fennel, prepared chalk, each, Zij; gentian, 
zedoary, cubebs, myrrh, camphor, agaric, each, Zi. Digest the whole with 500 oz. 
proof spirit in a water-bath for 12 hours, express, add 10 oz. sulphate of quinia, dissolve 
by the aid of a water-bath, cool and filter. Hager has simplified this preparation, and 
eliminated the “ farrago of inert substances.’? His formula is sulphate of quinia 1 part; 
spirit of camphor 2 parts; elixir proprietatis (P. G.) 22 parts ; alcohol 16 parts. The 
value of the original formula is established : whether the remedy made after the method 
of Hager would act as well is unknown. 
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WHiTE CEDAR, OIL OF. Dr. F. K. Bailey reports the case of a girl, aged fifteen, 
who took 16 drops of the oil of white cedar, and directly afterwards feil unconscious. 
He found her in clonic spasms, and, forcing open her jaws, poured in some castor. oil, 
which vomited her. The clonic spasms then yielded to epileptiform convulsions lasting 
at intervals for several hours. Long-continued irritation of the stomach resulted, and 
it was a year before health was fully recovered. (NV. F., 1872.) 


WHITING. This is essentially the same as prepared chalk, being made by the pul- 
verization and elutriation of crude chalk. It is used as a coarse paint, and for various 
purposes in the arts, for which carbonate of calcium is requisite. Paris white is a 
variety of the same material, 


WINTER’S BARK. Wintsra. JU, S. 1850. The Bark of Drimys Winteri. Natu- 
ral order Magnoliacez (Juss.), Winteracee (Lindley). The following is the generic 
character. ‘‘ Calyx with two or three deep divisions. Corolla with two or three petals, 
sometimes more numerous. Stamens with the filaments thickened at the summit, and 
anthers having two separate cells. Ovaries from four to eight, changing into the same 
number of small, many-seeded berries.’’ (A. Richard.) This plant, which is figured in 
Carson’s Illustrations of Medical Botany (1. 11, pl. 6), is an evergreen tree, varying very 
much in size, sometimes rising forty or fifty feet in height, sometimes not more than six 
or eight feet. The bark of the trunk is gray, that of the branches green and smooth. 
Its leaves are alternate, petiolate, oblong, obtuse, somewhat coriaceous, entirely smooth, 
green on their upper surface, of a pale bluish color beneath, with two caducous stipules 
at their base. The flowers are small, sometimes solitary, but more frequently in clusters 
of three or four, upon the summit of a common peduncle about an inch in length, 
simple, or divided into as many pedicels as there are flowers. The tree is a native of the 
southern parts of South America, growing along the Straits of Magellan, and extending 
as far north as Chili. According to Martius, it is found also in Brazil. The bark of 
the tree was brought to England, in the latter part of the sixteenth century, by Captain 
Winter, who attended Drake in his voyage round the world, and while in the Straits 
had learned its aromatic and medicinal properties. Since that period a bark has been 
occasionally employed in medicine under the name of Winter’s bark; but it is now 
believed not to have been derived from Drimys Winteri; as it does not correspond 
with the specimens of the bark obtained from that. tree, still preserved in the cabinets 
of Europe. The origin of the commercial Winter’s bark is unknown. The following is 
the description of a specimen which came into the possession of Dr. George B. Wood 
many years since. It corresponds closely with Guibourt’s description of commercial Win- 
ter’s bark. It is in quilled pieces, usually a foot in length and an inch or more in diam- 
eter, appearing as if scraped or rubbed on the outside, where the color is pale yellowish 
or reddish gray, with red elliptical spots. On the inside the color is that of cinnamon, 
though sometimes blackish. The pieces are sometimes flat and very large. The bark is 
two or three lines in thickness, hard and compact, and when broken exhibits on the ex- 
terior part of the fracture a grayish color, which insensibly passes into reddish or yellow- 
ish towards the interior. The powder resembles in color that of Peruvian bark. The 
odor is aromatic, the taste spicy, pungent, and even burning. Winter’s bark was found 
by M. Henry to contain resin, volatile oil, coloring matter, tannic acid, several salts of 
potassa, malate of calcium, and oxidized iron. The presence of tannic acid and oxide of 
iron serves to distinguish it from canella alba, with which it has often been confounded. 
The bark above described as commercial Winter’s bark is destitute both of tannic acid 
and oxide of iron, and cannot, therefore, be the bark examined by M. Henry.* 

Medical Properties and Uses. Winter’s bark is a stimulant aromatic tonic, and was 
employed by Winter as a remedy for scurvy. It may be used in half drachm doses for 
similar purposes with cinnamon or canella, alba, but is scarcely known in the medical 
practice of this country. The Drimys Chilensis of De Candolle, growing in Chili, 
yields a bark having similar properties. (Carson, A. J. P., xix. 81.) 


WOOD OIL. Gurjun Balsam. Balsamum Dipterocarpi. In the P. J. Tr. for August, 
1854 (p. 65), appeared an account by Mr. Charles Lowe, of Manchester, of a ‘new va- 
riety of balsam of copaiba,”’ derived from the East Indies. In a subsequent communi- 
cation to the same journal (1856, p. 821) from Mr. Daniel Hanbury, it appears that this 
product, though offered for sale in the London market as balsam of copaiba, is known 


* M. Guibourt, in the third edition of his “ Drogues Simples,” published in 1850, gives the following descrip- 
tion of a specimen of the true Winter’s bark, presented to him by Robert Brown, and labelled ‘* Port Famine, 
Captain P. King, Drimys Winteri.” The bark is 3 millimetres (1:18 of an inch) thick, and covered with a grayish 
white, very thin, and rather smooth epidermis. It is vf a deep reddish brown color internally, and has a spongy 
appearance, especially in the part in contact with the wood, where it appears to be formed of longitudinal, radi- 
ating ligneous layers, isolated one from the other. It has a strong odor, somewhat analogous to that of canella 
and slightly camphorous, and a taste in like manner very aromatic, with considerable acrimony. Another 
specimen brought from the Straits of Magellan, in 1840, bears a close resemblance to the above, being in quills 
as large as the little finger, with a thickness of 2 millimetres. and an epidermis thin, smooth, and of a whiteness 
strongly contrasting with the reddish brown color of the interior. Beneath the epidermis there is a certain 
number of very compact concentric layers; but most of the thickness of the bark is formed of radiating and 
distinct ligneous layers, altogether like those of the preceding specimen. Guibourt also describes the barks of 
two other species of Drimys, those of D. Mexicana and D. Granatensis, growing respectively in Mexico and New 
Granada, both of which have considerable resemblance to the preceding.—(Tom. iii. pp. 681, 682.) 
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in India under the names of wood oil and Gurjun balsam. Considerable quantities had 
been imported from Maulmein, in Burmah ; and specimens of a similar drug had been 
co challitie from Canara and Tenasserim ; and it appears to be widely diffused in the Indian 
markets. 

According to Hanbury, this liquid is obtained from Dipterocarpus levis, a very large 
tree, growing in Pegu and other parts of Farther India. A large notch is cut in the 
trunk of the tree, between two and three feet from the ground, and a fire made so as to 
char the wound. Thejuice then begins to flow, and is received in suitable vessels. Every 
three or four weeks, the charred surface is cut off and burned anew. A single tree some- 
times yields 40 gallons during the season. Other species of Dipterocarpus afford a 
similar product ; and hence probably the difference which has been observed in the speci- 
mens examined. It is at first turbid, but may be clarified either by filtration or deposi- 
tion. After filtration, wood oil is a clear, dark brown liquid, of the sp. gr. 0:964 (Han- 
bury), and, in consistence, smell, and taste, bears a close resemblance to copaiba. It is 
soluble in two parts of alcohol of the sp. gr. 0°796, with the exception of a very small 
proportion of darkish flocculent matter, which subsides on standing. According to 
Lowe, it contains 65 per cent. of volatile oil, 34 of resin, and 1 of acetic acid and water. 
A characteristic property noticed first by Mr. Lowe, by which it may be distinguished 
from copaiba, is that, when heated in a closed vial to 266° (230°, Lowe), it becomes 
slightly turbid and coagulates, so that the vial may be inverted without changing the 
position of its contents ; and this consistence is retained when the liquid cools. By a 
gentle heat with agitation the fluidity returns; but the liquid again coagulates if heated 
to 266°. Guibourt states that it does not solidify like copaiba, with one-sixteenth of 
magnesia; and the two separate on standing. (Journ. de Pharm., xxx. 192.) De Vrij, 
of Rotterdam, proposes the reaction of benzol with wood oil and copaiba respectively 
as a test to distinguish them. With an equal volume of the wood oil, benzol forms a 
turbid mixture, from which, after a long time, a resinous matter is deposited in flocculi; 
with copaiba it forms a transparent solution. (P. J. Tr., 1857, p. 374.) According to 
De Vrij, the volatile oil obtained by distillation has the sp. gr. 0°928, and boils at 255°. 
Flickiger (Archiv d. Pharm., 1876, p. 420) noticed that wood oil may be recognized 
by the violet color it assumes, if dissolved in 20 parts of carbon bisulphide and mixed 
with a drop of a cold mixture of equal parts of concentrated sulphuric and nitric acids. 
A liquid is much employed in India for painting ships, houses, ete., which is also called 
wood oil ; this is obtained from a different source, Aleurites cordata (Miiller.). Accord- 
ing to Dr. O’Shaughnessy, the oil of dipterocarpus is little inferior to copaiba in the 
diseases for which that medicine is employed. Dr. T. B. Henderson has found it very 
successful in gonorrhea, given in the dose of a teaspoonful two or three times a day, 
uncombined. He has used it only in cases where copaiba had failed ; and in every case 
it was successful within a week, and no inconvenience occurred in any instance. (Med. 
T. and Gaz., 1865, p. 571.) It probably has a similar remedial influence on diseased 
mucous membranes with the different turpentines, which it appears to resemble in com- 
position. The juice may be given in emulsion, in doses of from fifteen to forty drops 
(0:9-2-5 C.c.) ; the volatile oil from ten to thirty drops (0-6-1°9 C.c.). 

WOORARI. Woorara. Woorali. Urari. Curare. This powerful South American 
arrow-poison was first brought to Europe by the celebrated traveller Waterton; it was 
in the form of a thick syrup, but as it now occurs in commerce it is a blackish extract, 
brittle, somewhat resinoid in appearance, encrusting the sides of gourds or little rude 
earthenware jars, into which it has almost certainly been poured in a liquid state. The 
drug varies much in strength. It has been variously described. According to the re- 
searches of Prof. Planchon (P. J. Tr., xi. 491), there are really four distinct varieties 
of curare. 1. That from the Upper Amazon, obtained from the Strychnos Castelneana, 
Wedl, and possibly from an undescribed Strychnos, S. yapurensis. 2. That from the 
Upper Orinoco, extending towards the Rio Negro, yielded by S. Gublert; this is the 
variety spoken of by Humboldt. 3. That of British Guiana, obtained from S. toxifera, 
Schomb., associated with S. Schomburgkiz, Kl., and S. cogens, Benth. 4. That of French 
Guiana, made out of S. Crevauxii. If this classification be correct, it is very important 
to distinguish the varieties of the woorari; this at present cannot be done. Dr. H. C. 
Wood has received, however, two distinct wooraris, one said to come from the Upper 
Amazon, therefore No. 1 of Planchon, and the other believed to come from the Orinoco. 
They are distinguished by the former being free from and the latter full of ants, evi- 
dently put in whilst the poison was liquid. The preparation of woorari has been 
witnessed by various travellers and variously described. (See P. J. Tr., xvi. 502; B. 
and F. Med.-Chir. Rev., Oct. 1865; P. J. Tr., x., 1881.) It usually consists in making a 
decoction and finally extract of various plants, including the active Strychnos. Dr. Jo- 
bert asserts that the Tecuma Indians use, besides S. Castelneana, Cocculus toxiferus 
and an arum (‘! Jaya’’), which he found to be very poisonous. It is entirely possible 
that the varieties of woorari vary in their alkaloid and their physiological properties. 
Allied, it may be, to the third variety of woorari are the arrow-poisons brought by Dr. 
W.S. W. Ruschenberger from New Granada, and studied by Drs. W. A. Hammond 
and S. Weir Mitchell. (Am. Journ. Med. Sci., July, 1859.) Corroval was in dark brown 
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lumps, having the appearance of a vegetable extract, and of an intensely bitter and 
persistent taste. Under the microscope it presented the appearance of vegetable re- 
mains, but nothing animal. It yielded its active properties to water and alcohol, and was 
found to depend for its activity upon a peculiar alkaloid, corrovaline. Ina few minutes 
after the introduction of the poison through a wound, paralytic phenomena became 
obvious, and the animal soon died, without preliminary spasm or convulsions. But the 
heart, instead of continuing to act after apparent death, had entirely ceased to beat, and 
had quite lost its irritability, so that it could not be excited by galvanism. They in- 
ferred that the action of the poison is directly and primarily on the heart, possibly through 
the ganglia contained in its tissue. There was no evidence whatever, whether chemical 
or physiological, of the presence of strychnia in the poison. Vao or bao was a vegetable 
extract containing corrovaline, and apparently only a diluted or adulterated corroval. 
The attempts first made to isolate the poisonous principle of woorari were without sat- 
isfactory results. Dr. Heintz succeeded in obtaining the poison in an exceedingly con- 
centrated form, but not entirely separated from other principles. (Am. Med. Gaz., vii. 6.) 
In 1828, MM. Boussingault and Roulin separated a substance which they regarded as an 
alkaloid, but which neither they nor other chemists obtained in a crystalline state. At 
length, however, M. W. Preyer, at the urgent request of M. Bernard, who desired to find 
some physical test of the identity of the different substances which bore the common 
name of curare, undertook a laborious investigation into the subject, and succeeded in 
isolating a crystallizable alkaloid, which is undoubtedly the active principle of woorari, 
and which has received the appropriate name of curarine (curaria). From the dif- 
ferent specimens examined by him he extracted the same alkaloid; and it is no doubt 
common to all the varieties of this poison which produce its characteristic effects on the 
system. The following is the process employed by him. It was first necessary to sepa- 
rate substances added by the Indians to give consistence to the poison and aid in its 
preservation. Such are the resin, gum, and perhaps the lime of the woorari. For this 
purpose he treats the poison successively with alcohol and water, both of which dissolve 
the alkaloid, though the former less than the latter. Having added a few drops of a 
saturated solution of carbonate of sodium to the powdered woorari, he treats this with 
absolute alcohol boiling hot, then distils off the alcohol, and adds distilled water to the 
residue in the retort. Having filtered the watery solution, he adds solution of mercuric 
chloride in excess, which precipitates the whole of the curarine. The precipitate is sus- 
pended in water, and treated with a current of sulphuretted hydrogen, which throws 
down sulphide of mercury, leaving curarine hydrochlorate in solution. To obtain this 
pure, however, it is necessary to repeat the treatment with the bichloride several times. 
A colorless, or nearly colorless, solution is thus obtained, from which the hydrochlorate 
of curarine crystallizes under the receiver of an air-pump. Another proceeding is given 
by M. Preyer, in which phosphomolybdic acid is employed as the precipitant. The 
alkaloid may be obtained from the hydrochlorate in the ordinary mode. Besides the 
hydrochlorate, he has obtained the nitrate, sulphate, and acetate, all soluble and crys- 
tallizable. Curarine differs from all the other crystallizable alkaloids, with one excep-~ 
tion, in containing no oxygen. It consists of carbon, hydrogen, and nitrogen, and M. 
Preyer presents as a provisional formula C,,H,,N. Curarine is extremely deliquescent, 
of an extreme and persistent bitterness, crystallizing in quadrilateral prisms, which are 
colorless, soluble in water, caustic alkalies, and alcohol in all proportions, little solu- 
ble in chloroform or amylic alcohol, insoluble in anhydrous ether, benzol, oil of 
turpentine, or carbon disulphide. It very feebly changes litmus blue, and its soluble 
salts do not redden it. Pure concentrated sulphuric acid gives it a very durable mag- 
nificent blue color, which is not the case with strychnia. With bichromate of potassium 
the same acid develops the same violet color as with strychnia, but much more persistent. 
Concentrated nitric acid renders it purple. By these tests curare may be readily de- 
tected in the fluids of animals pvisoned with it. (Journ. de Pharm., 4e sér., ii. 296.) 
Woorari is one of those poisons whose active principle passes through animal mem- 
branes with difficulty, and hence when given by the stomach or rectum it acts very 
slowly, and in some cases elimination may proceed so rapidly that no marked influence 
is exerted, because not enough of the alkaloid is in the blood at any one time. There is 
also some reason for believing that the alkaloid is destroyed in the liver. When injected 
into a vein, or introduced by the hypodermic needle or the poisoned arrow into the 
cellular tissue, it acts with great promptness. The symptoms caused are progressive 
loss of muscular power, the animal growing weaker and weaker, the respirations be- 
coming more and more feeble, until death by asphyxia results. Not rarely there are 
marked muscular twitchings, or even convulsive movements, which Vulpian asserts 
(Lecons Subs. Toxig., 1881, p. 202) are not due to the asphyxia, because they are not 
prevented by artificial respiration. The heart usually continues beating after cessa- 
tion of breathing, and only very large doses of the poison affect early the arterial 
pressure. It has indeed very little action upon the cardiac or vaso-motor apparatus. 
The failure of muscular power and loss of reflex activity are not due to any influence 
upon the nerve centres or the muscles. It is abundantly proved that it is the motor 
nerves which are paralyzed, and it is probable, as Vulpian believes, that it is the ex- 
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treme peripheral endings of these which first suffer. Atacertain stage of the poisoning 
response occurs in the tributary muscle when a nerve is galvanized, although reflex and 
voluntary impulses are unable to force a passage to the muscles. The sensory, vaso- 
motor, and inhibitory nerves are not affected unless by enormous doses. Couty and De 
Lacuda have recently brought forward some evidence to show that the muscles do not 
escape as absolutely as has been believed. (Schwalbe’s Jahresb., 1881, p. 203.) 

Glycosuria has very often been noticed, and the curarine has frequently been de- 
tected in the urine, which also usually contains an abundance of crystals of oxalate 
of lime. In regard to action upon the bodily temperature the evidence is somewhat 
contradictory. Bernard noticed an extraordinary rise, but, according to more recent 
observations, the temperature of the central portions of the body falls, whilst that of 
the extremities, and sometimes even of the lower rectum, rises. MM. Voisin and 
Liouville divide the effects on the human subject into two classes, according to their 
severity. The milder symptoms are chiefly exhibited in the circulatory system. The 
pulse is increased in force and frequency, the respiration is rendered somewhat more 
frequent, the temperature is slightly elevated, perspirations sometimes occur, and the 
urine is augmented in quantity, is remarkably light-colored, and contains glucose. 
From larger quantities of the poison violent febrile phenomena occur, commencing 
with the characteristic symptoms of a severe chill. There are shivering, chattering of 
the teeth, sensations of severe cold, cutis anserina, startings, and general trembling, 
with small and rapid pulse, anxiety, sighing, etc. The power of the lower extremities 
rapidly diminishes or quite ceases, co-ordination of motion is disturbed, and sometimes 
the patient is unable to move the legs. Thirst, headache, insomnia, and sometimes di- 
uresis, are added to the other symptoms. The first coldness is followed by a hot skin, 
frequent and full pulse, redness of the surface, injected conjunctiva, and a profuse sweat. 
The paralysis of the lower extremities continues generally for a few minutes, at most 
for an hour; but care was taken to arrest the action of the poison by compressing the 
vessels above the point of insertion. The fever continues longer ; sometimes, when the 
dose is large, for five or six days, gradually diminishing. The elimination of the poison 
by the kidneys appears to cease in about twenty-four hours. In cases of poisoning from 
the injection of woorari, a ligature round the limb between the place of injection and 
the heart, the free exhibition of diluents and evacuants, and artificial respiration when 
required, are the measures recommended. (Hd. Med. Journ., 1867, p. 667.) 

As a remedy curare has very little value, even in tetanus, hydrophobia, and other 
severe convulsive affections; it will undoubtedly quiet the spasm, but does not have any 
direct curative influence upon the disease, which is due to an irritation of the centres and 
not of the nerve trunks. According to the elaborate experiments of M. Du Cazal (Arch. 
Gén., Sept. 1869), from 5 to 10 milligrammes (-077 to -154 gr.) daily were borne by a dog 
without inconvenience; at the dose of 10 milligrammes the characteristic phenomena 
began to show themselves, but disappeared in a few hours; with 14 milligrammes the 
animal perished. For man the doses administered by subcutaneous injection were from 
1 to 5 centigrammes (1543 to -7715 gr.), and exceptionally from 6 to 7. From these 
quantities, the appearance of glucose in the urine proved the presence of the poison in 
the system; and some slight characteristic symptoms, as dazzling, headache, vertigo, 
general lassitude, have appeared, but without any serious disturbance of the locomotor 
apparatus. MM. Jousset and Bellesme prepare an infusion in the proportion of one 
part of the medicine to ten parts of boiling water, and, after filtration, inject subcu- 
taneously, at short intervals, a quantity of the infusion equivalent to half a centi- 
gramme (about one-thirteenth of a grain), to be increased or diminished according to 
its effects. (Ann. de Thérap., 1866, p. 37.) According to Bernard, curarine is at least 
twenty times as strong as curara, and should be given in proportionate dose. 


WRIGHTIA ANTIDYSENTERICA. (R. Brown.) Nerium Antidysentericum. 
(Linn.) An East India tree, belonging to the Apocynacex, the bark of which was, 
about a century since, in some repute in Europe as a remedy in dysentery, diarrhea, 
and febrile diseases. Though no longer used in Europe, it still retains its reputation in 
India, among the native practitioners. Dr. Stenhouse has obtained from the seeds, be- 
sides a fixed oil which they contain in large quantity, a peculiar bitter principle called 
by him wrightine, C,,H,,NO, which, though uncrystallizable, and forming uncrystalliza- 
ble compounds with the acids, has claims to be ranked with thealkaloids. (See P. J. Tr., 
1864, p. 493.) Haines had previously obtained the same alkaloid, and described it under 
the name of conessine. (P. J. Tr. (2) vi. 482.) 

XANTHIUM SPECIOSUM. This composite was a few years since lauded in 
Europe as a remedy for hydrophobia, but is certainly valueless in that disease. M. 
Guichard believes that he has found an alkaloid in it. (P. J. Tr., vii. 249.) 

XANTHORRHGA RESINS. Gum Acaroides. Gum Acroides. A yellow and a red 
resinous substance, the products of different species of Xanthorrheea, have been intro- 
duced into England from New Holland. They are obtained by spontaneous exudation 
from the stems of the plants, which are usually shrubs, and it is asserted that they are 
the commercial source of benzoic acid of European manufacture. The yellow variety 
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is in tears, in flattish pieces having on one side the mark of the stem, or in masses of 
various size and irregular shape. It has a reddish yellow color, resembling gamboge 
when broken, and when heated emits a fragrant odor like that of Tolu balsam. It 
contains resin, cinnamic and benzoic acids, and a trace of volatile oil, and may there- 
fore be ranked among the balsams. When heated with nitric acid, it yields a large 
product of picric acid. In medical properties it is said to bear a close resemblance to 
storax and the balsam of Tolu. A tincture, made in the proportion of two ounces to a 
pint of alcohol, may be given in the dose of one or two fluidrachms. The red variety 
resembles dragon’s blood in color, and appears to be analogous to the other variety in 
properties. (See A. J. P., 1881, pp. 191, 219, 257, 283, 828.) 


XANTHORRHIZA. VYellow-root. Xanthorrhiza apiifolia. Willd. X. tinctoria. 
Woodhouse. This is a ranunculaceous shrub, two or three feet in height, with a hori- 
zontal root, which sends off numerous suckers. The stem is simple, rather thicker 
than a goose-quill, with a smooth bark, and bright yellow wood. The leaves, which 
stand thickly at the upper part of the stem, are compound, consisting of several ovate- 
lanceolate, acute, doubly serrate leaflets, sessile upon a long petiole, which embraces the 
stem at its base. The flowers are small, purple, and disposed in long, drooping, divided 
racemes, placed immediately below the first leaves. The yellow-root grows in the in- 
terior of the Southern and in the Western States. Nuttall says that it is abundant on 
the banks of the Ohio. It flowers in April. The root was formerly in the secondary 
list of the U.S. Pharmacopeia; but the bark of the stem possesses the same virtues. 
The root is from three inches to a foot or more in length, and about half an inch in 
thickness near the stem. It shrinks somewhat in drying, and, as found in the shops, 
is in slender pieces of various lengths, diminishing from three or four lines in thickness 
to the dimensions of a knitting-needle, wrinkled longitudinall*, with a light yellowish 
brown, easily separable epidermis, a thick, hard, bright yellow woody portion, and a 
very slender central pith. It is inodorous, and of a simple but extremely bitter taste. 
It imparts its color and taste to water. The infusion is not affected by a solution of 
sulphate of iron. Dr. J. Dyson Perrins has found berberine in it. (P. J. Tr., May, 
1862.) Xanthorrhiza possesses properties closely analogous to those of columbo, quassia, 
and other simple tonic bitters, and may be used for the same purposes, and in the same 
manner. Dr. Woodhouse employed it in the dose of two scruples. 


XYLOL. (C,H,(CH,),.) There are three hydrocarbons of this formula, all contained 
in coal-tar. A mixture of them was first extracted from naphtha by Dr. Hugo Miller, 
and was brought forward by Dr. Zuelzer as a specific in smallpox, but has failed to make 
good the claims made for it. (P. J. Tr., 1872, p. 628.) 


YERBA REUMA. Under this name the leaves of the Waukenia grandiflora, a 
common weed in California, Nevada, and Texas, especially near the sea, have been 
used as a local astringent stimulant application in nasal, vaginal, and other catarrhs, 
external ulcerations, skin affections, etc. (New Prep., ii., ill.); also internally in dys- 
entery and bronchitis. Mr. Carl Jungk found in the dried leaves 28 per cent. of chlo- 
ride of sodium, 17 per cent. of sour resin, and 6 per cent. of tannic acid. The fluid 
extract has been given internally in doses of ten to twenty minims. 


YLANG YLANG OIL. Cananga Oil. Oleum Anone. Oleum Unone. This is a vola- 
tile oil obtained from the flowers of Cananga odorata, a large tree inhabiting most parts 
of Southern Asia. It contains a benzoic ether, phenol, and an aldehyd, or ketone. It 
is used only as a perfume. The so-called ‘‘ Macassar Hair Oil’ is said to be a solution 
of it in cocoanut oil. (See A. J. P., 1881, p. 1238.) 


ZEDOARY. Radix Zedoarie. There are two kinds of zedoary, the long and the round, 
distinguished by the old officinal titles of radia zedoarie longe, and radia zedoarie ro- 
tunde ; the former produced by the Curcuma Zedoaria of Roxburgh, the latter, as some 
suppose, by the Kempferia rotunda of Linn., but, according to others, by the Curcuma 
Zerumbet of Roxburgh. Both kinds come from the East Indies. The long zedoary is in 
slices, from an inch anda half to three inches in length, and from half an inch toan inch 
thick, obtuse at the extremities, and exhibiting the remains of the radical fibres. The 
round is also usually in slices, which are the sections of a roundish root, ending in a point 
beneath, ‘and divided longitudinally into two parts, each of which is flat on one side, con- 
vex on the other, and heart-shaped in its outline. Sometimes the root of the latter variety 
is entire, and sometimes in quarters instead of halves. It is marked with circular rings 
on the convex surface, and, like the former, with small projecting points which are the 
remains of radical fibres. Both are grayish white on the outside, yellowish brown 
within, hard, compact, of an agreeable aromatic odor, and a bitterish, pungent, cam- 
phorous taste. The round, however, is less spicy than the long. They yield a volatile 
oil, when distilled with water. Zedoary is a warm, stimulating aromatic, useful in flatu- 
lent colic and debility of the digestive organs. It is not now employed, as it produces 
no effects which cannot be as well or better obtained from ginger. The dose is from ten 
grains to half a drachm. 
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ZERECHTIT. Tschuking. The leaves, flowers, and fruit of an Abyssinian com- 
posite, Uhyea Schimperi, for an account of which see Proc. A. P. A., xxvi. 228. 


ZERUMBET. Cassumuniar. Under these names an East India root was formerly 
used, having some analogy in sensible and medical properties to ginger, and ascribed to 
the Zingiber Zerumbet of Roscoe. Some consider the cassumuniar as a distinct root, and 
refer it to the Zingiber Cassumuniar of Roxburgh. The difference of opinion is of little 
importance, as neither of the roots, supposing them not to be the same, is at present to 
be found in the markets. By some authors the zerumbet has been erroneously con- 
founded ‘with the round zedoary. Geiger describes it as in pieces of the size of a fig 
or larger, externally grayish brown and wrinkled, internally yellowish, hard and tough, 
of a biting, aromatic taste, and a spicy odor. 


ZIZYPHUS VULGARIS. Lamarck. Rhamnus Ziziphus. Linn. A shrub, or small 
tree, growing on the shores of the Mediterranean, and cultivated in Italy, Spain, and 
the south of France. The fruit is the part used. This consists of oval drupes, of the 
size of a large olive, with a thin, coriaceous, red or reddish brown skin, a yellowish, 
sweet, acidulous pulp, and an oblong, pointed stonein the centre. These have the offici- 
nal name of jujube. By drying, their pulp becomes softer and sweeter, and acquires a 
vinous taste, evincing the commencement of fermentation. They are nutritive and de- 

-mulcent, and are used in the form of decoction in pectoral complaints. Jujube paste 
consists properly of gum arabic and sugar, dissolved in a decoction of this fruit, and 
evaporated to the proper consistence. As a demulcent, it is in no respect superior to a 
paste made with gum arabic and sugar alone; and the preparation commonly sold in 
this country under the name, contains in fact none of the fruit. 

The fruits of two other species of Zizyphus, Z. Lotus, growing in the north of Africa, 
and Z. Jujuba, a native of the East Indies, possess properties similar to those of the Z 
vulgaris, and are used as food by the inhabitants of the countries where they grow. 
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In this division are included the subjects formerly embraced in the Appendix of 
this work, with the addition of the officinal tests and various tables, many of which 
are introduced for the first time in this edition of the Dispensatory. 


TESTS. 
LIST OF REAGENTS. U.S. 


The constant reference to tests in the previous pages, and the adoption of volumetric 
test-solutions in the U.S. Pharmacopeia of 1880, necessitate the insertion of the officinal 
reagents and solutions used in the quantitative and qualitative tests. Great care should 
be used, in preparing these tests and selecting the reagents, to see that they come fully. 
up to the officinal requirements, as the whole value of the test depends upon the purity 
of the reagent and the accuracy with which the solution has been made. 

° 
Articles used in Testing. U.S. 1880. 


ABSOLUTE ALcoHoL. ‘ Ethyl Alcohol [C,H,HO; 46] nearly or quite free from 
water. It should have the specific gravity 0°794 at 15-6° (60° F.); should respond to 
the tests of purity given under Alcohol; and a portion shaken with well-dried sulphate 
of copper should not impart color to the latter.’? U.S. 


Actps. ‘All acids used in testing must fulfil the requirements of strength and 
purity mentioned in the Pharmacopeia, with the additional condition, that the reac- 
tions for purity shall not depend upon a limit of time, nor permit any recognizable 
trace of impurity. Besides responding to all other tests for purity, Hydrochloric Acid, 
diluted with five times its volume of distilled water, and Sulphuric Acid, diluted with 
fifteen times its volume of distilled water, when treated by the method given under 
Test-Zinc, should give no indication of the presence of arsenic.’’? U.S. 


ALUMINIUM. ‘ Metallic Aluminium [Al; 27] in the form of wire or ribbon. It 
should be soluble in solution of potassa, without leaving a residue.” U.S. 


CHROMATE OF Potassium. ‘The crystallized salt [K,CrO,; 1944.].” U.S. 


Lae: ‘‘ Metallic Copper [Cu; 68:2] in slender wire, or thin foil cut into strips.” 


GELATINIZED StarcH. ‘A gelatinous solution, freshly prepared by mixing one 
part of Starch (see Amylum) with two hundred parts of distilled water, and boiling the 
mixture for five or six minutes.”’ U.S. 


Goup. ‘“ Metallic Gold [Au; 196-2] in the form of leaf. It should not be affected by 
nitric acid, but should readily dissolve, without residue, in nitro-hydrochloricacid.” U.S. 


HyprosuLpHuric Acrp. ‘The gas [H,S; 84] generated by treating Ferrous Sul- 
phide [FeS; 87-9] with Diluted Sulphuric Acid (see page 110), and washed by being 
passed through a small quantity of distilled water in a wash-bottle. One part of ferrous 
sulphide is sufficient for Jifteen parts of diluted sulphuric acid, or for one and a half parts 
of sulphuric acid when this is diluted with eight to ten times its weight of distilled water; 
and the resulting gas will saturate about fifty parts of distilled water. Distilled water 
so saturated may be used, when fresh, as a test-solution of Hydrosulphurie Acid. It 
should give the strong odor of the acid, and should abundantly blacken test-solution of 
acetate of lead.”” U.S. 

Inpicgo. ‘Indigo Blue [C,H,NO; 131].” U.S. 

Lirmus Paper. ‘ Blue Litmus Paper. Unsized white paper colored with Solution 
of Litmus. Red Litmus Paper. Unsized white paper colored with Solution of Litmus 
previously reddened by the smallest requisite quantity of sulphuric acid.” U.S. 

MoLyBDATE oF Sopium. ‘The salt [Na,MoO,.H,O ; 223-5] in crystals, or in clear, 
white, fused masses.’”’ U.S. 

SoLuTion oF Lirmus. ‘A solution prepared by macerating one part of Litmus, in 
powder, with zen parts of Diluted Alcohol, in a closed vessel, for two days, and filter- 
ing,” U.S. 

SoLuTion oF TurMERIc. ‘A solution prepared by macerating one part of bruised 
Turmeric, with six parts of Diluted Alcohol, in a closed vessel, for seven days, and fil- 
tering.” U.S. 
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_ TuRMERIC Papgr. ‘ Unsized white paper colored with Solution of Turmeric, by steep- 
ing and drying it without the application of heat.’”’ U.S. 


Test-Zinc. ‘Metallic Zine [Zn; 64-9] free from arsenic, and in slender sticks, or 
small fragments, or in thin disks, prepared by melting the metal and pouring it in a 
thin stream into water. 

‘‘Test-Zine should be soluble in diluted sulphuric acid and leave no residue or not 
more than a slight one (absence of more than small proportions of lead). If Test-Zine 
does not cause rapid effervescence in diluted sulphuric acid, this difficulty may be over- 
come by sprinkling the metal with test-solution of platinic chloride previously diluted 
with about five hundred times its volume of distilled water, and then drying on the 
water-bath.”’ U.S. 


“* Test for the Absence of Arsenic. <A flask of 300 to 400 C.c. capacity is connected, 
through a tubulated stopper, with a drying-tube, one end of which is filled with frag- 
ments of dried chloride of calcium, and the other end with fragments of dry potassa 
or soda. The drying-tube is connected with a horizontal tube of hard glass, about ten 
inches (25 cm.) in length and one-fourth of an inch (6 mm.) in diameter, having the 
farther end drawn out narrow and turned downward, so as nearly to reach the bottom 
of a test-tube adjusted to receive it. Near its further horizontal portion, the hard glass 
tube is narrowed to about one-third its diameter, and the whole tube is supported securely, 
leaving a space of three inches (7 cm.), next before the narrowed portion, free for the flame 
of alamp placed underneath. A portion of 4 to 5 Gm. of the Zinc to be tested is placed 
in the flask, with 120 to 150 C.c. of diluted sulphuric acid (known to be free from 
arsenic), the connections are closed, and 8 or 4 C.c. of test-solution of nitrate of silver 
poured in the test-tube to receive the gas. When the gas has bubbled briskly through 
the solution in the test-tube for at least five minutes, and until the air is expelled from 
the apparatus, the lamp is placed so as to heat the hard glass tube nearly or quite to 
redness, and this temperature is maintained for at least twenty minutes, while the gas 
is passing. No mirror should appear in the narrowed portion of the heated tube, beyond 
the flame, and no black precipitate, or not more than a slight darkening of color should 
appear in the test-solution of nitrate of silver (abs. of arsenic). Also no mirror should 
appear in the tube next before its heated portion (abs. of antimony).’’ U.S. 


Water. ‘ Whenever Water is mentioned in the descriptions of chemicals, or for 
use in any test, Distilled Water is to be employed.”’ U.S. 


TEST-SOLUTIONS. U.S. 


[Test-Solutions should be preserved in well-stopped bottles of hard glass. ] 


Trest-SoOLUTION OF ACETATE OF LEAD. ‘A solution of one part of Acetate of Lead 
see page 1129) in ten parts of distilled water, with the addition of a few drops of Acetic 
Acid (see page 25) if necessary to give the liquid a faint acid reaction. The solution 
should be clear.”’ U.S. 

Txst-SoLuTION oF ALBUMEN. ‘A solution recently prepared by triturating the 
White of one Egg with 100 C.c. of distilled water and filtering through cotton moistened 
with distilled water.”’ U. 8. 

Tust-SoLUTION oF AMMONIO-NITRATE OF SILVER. ‘ A solution prepared by adding 
Water of Ammonia (see page 226), in drops, to Test-Solution of Nitrate of Silver, 
until the precipitate at first formed is very nearly all dissolved, and filtering.”’ U.S. 

Tust-SoLUTION oF AMMONIO-SULPHATE OF Copper. ‘A solution prepared by 
adding Water of Ammonia (see page 226), in drops, to Test-Solution of Sulphate of 
Copper, until the precipitate at first formed is very nearly all dissolved, and filtering.” 

aS: 


Trest-SoLUTION OF BIcHROMATE OF Porasstum. ‘A clear solution prepared by 
dissolving one part of Bichromate of Potassium (see page 1151) in ten parts of distilled 
water.’’ U.S. He ee A Si: 

st-SOLUTION OF BITARTRATE OF SoprumM. ‘A clear solution prepared by dis- 
aes one part of pure Bitartrate of Sodium [N aHC,H,0,.H,0] in nine parts of dis- 
tilled water, with the aid of heat, and filtering when cold.” U.S. . 
_ Tust-SoLUTION OF CARBONATE OF AMMONIUM. “ A clear solution prepared by dis- 
solving one part of Carbonate of Ammonium (see page 171) in ten parts of distilled 
water.’”’ U.S. 

TrsT-SOLUTION oF CARBONATE OF SopruM. ‘A clear solution prepared by dis- 
solving one part of Carbonate of Sodium (see page 1321) in ten parts of distilled water.”’ 
U.S. 

TustT-SOLUTION OF CHLORIDE OF AMMONIUM. ‘'A clear solution prepared by dis- 
solving one part of Chloride of Ammonium (see page 178) in ten parts of distilled 
water.’’ U.S. 
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TEST-SOLUTION OF CHLORIDE OF Barium. ‘A clear solution prepared by dissolving 
one part of pure crystallized Chloride of Barium [BaCl,.2H,O; 243:6] in ten parts of 
distilled water.’’ U.S. 


Txst-SoLUTION oF CHLORIDE oF Caxcrum. “A clear solution prepared by dis- 
solving one part of pure crystallized Chloride of Calcium [CaCl,.6H,O; 218-8] in ten 
parts of distilled water.” U.S. 


TxEsT-SOLUTION OF CHLORIDE oF GoLp. ‘ A clear solution prepared by dissolving one 
part of Chloride of Gold [AuCl],; 302:4] in twenty parts of distilled water.’’ U.S. 


Tust-SOLUTION OF CHROMATE oF PorassiuM. ‘A clear solution prepared by dis- 
solving one part of pure Chromate of Potassium [K,CrO,; 194-4] in ten parts of distilled 
water.”’ U.S. 

TEsT-SoLUTION oF FERRIC CHLORIDE. ‘A clear solution prepared by dissolving 
one part of Ferric Chloride (see page 660) in ten parts of distilled water.’”’ U.S 


Trst-SoLUTION OF FERRICYANIDE OF PotTassiuM. ‘A recently prepared and per- 
fectly clear solution, made by dissolving one part of pure Ferricyanide of Potassium 
[K,Fe(CN),; 328-9] in zen parts of distilled water. A portion of the solution diluted 
with ten times its volume of distilled water should give no blue precipitate on the addi- 
tion of a few drops of test-solution of ferric chloride.’”’ U.S. 


TEsT-SOLUTION OF FERROCYANIDE OF PoTassiuM. ‘A clear solution prepared by 
dissolving one part of Ferrocyanide of Potassium (see page 1170) in ten parts of distilled 
water.”’ U.S. 

Txst-SoLUTION OF FERROUS SULPHATE. ‘ A recently prepared solution made by 
dissolving one part of selected, clear crystals of Ferrous Sulphate (see page 683) in ten 
parts of distilled water. A portion of the solution, diluted with ten times its volume 
of distilled water, should give an abundant, blue precipitate on the addition of a few 
drops of test-solution of ferricyanide of potassium.’ U.S. 

TEST-SOLUTION OF GELATIN. ‘A solution recently prepared by digesting one part 
of Isinglass (see page 783) in fifty parts of distilled water, on a water-bath, for half an 
hour, and, if necessary, filtering through cotton moistened with distilled water.’’ U.S. 


Txest-SOLUTION oF HyDROSULPHURIC AcID. “A solution of Hydrosulphurie Acid 
gas in distilled water, as described under Hydrosulphuric Acid (see page 1784).’”’ U.S. 
TEsT-SOLUTION OF HYPOSULPHITE OF Sopium. ‘A clear solution prepared by dis- 


solving one part of Hyposulphite of Sodium (see page 13380) in ten parts of distilled 
water.’ U.S. ; 


TEST-SOLUTION OF INDIGo. ‘A liquid prepared by digesting one part of Indigo, in 
powder, with twelve parts of Sulphuric Acid, on a water-bath, for one hour, pouring the 
~ solution into five hundred parts of Sulphuric Acid, then leaving the mixture to subside, 
and decanting the clear portion for use.’”’ U.S. 


Test-SoLuTion oF IopIDE or MERCURY AND Potassium. ‘A clear solution pres 
pared by adding one hundred parts of test-solution of mercuric chloride to three hundred 
and sixty-seven parts of test-solution of iodide of potassium.” U. S. 


TEstT-SoLUTION OF IopIDE oF Porassium. ‘A clear, colorless solution prepared 
by dissolving one part of Iodide of Potassium (see page 1173) in twenty parts of distilled 
water. The solution should have a neutral reaction.” U.S. 


TesT-SoLuTIon OF Jop1InE. ‘‘ A dark-colored, clear solution prepared by dissolving 
one part of Iodine (see page 803) in a solution of three parts of Iodide of Potassium in 
jifty parts of distilled water.”’ U.S. 


TEst-SOLUTION oF MacaneEsIum. _‘“ A clear solution prepared by dissolving one part 
of Sulphate of Magnesium (see page 913), and two parts of Chloride of Ammonium (see 
page 173), in eight parts of distilled water, then adding four parts of Water of Am- 
monia (see page 226), setting aside for two or three days, and filtering.”’ U.S. 


TEST-SOLUTION oF MrrcuriIc CHLORIDE. ‘A clear solution prepared by dissolv= 
ing one part of Mercuric Chloride (see page 747) in twenty parts of distilled water.’’ U.S. 
TrEstT-SoLuTion oF NITRATE OF Barium. ‘ A clear solution prepared, by dissolv- 


ing one part of pure Nitrate of Barium [Ba(NO,),; 260-8] in twenty parts of distilled 
water.’”’ U.S, 

Test-SOLUTION OF NITRATE OF SitveR. ‘A clear solution prepared by dissolving 
one part of crystallized Nitrate of Silver (see page 244) in twenty parts of distilled 
water.” U.S. 

TEsT-SOLUTION OF OXALATE OF AMMONIUM. “A clear solution prepared by dis- 
solving one part of pure Oxalate of Ammonium [(NH,),0,0,.H,O; 142] in twenty parts 
of distilled water.’? U.S. 

TEsT-SOLUTION OF PERMANGANATE OF PoTasstuM. ‘A solution recently prepared 
by dissolving one part of Permanganate of Potassium (see page 1184) in one thousand 
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parts of distilled water. 62:8 C.c. of this solution, acidified with 5 C.c. of diluted 
sulphuric acid, should require 2 C.c. of the volumetric solution of oxalic acid for com, 
plete decoloration.”” U.S. 


_TEST-SOLUTION OF PHOSPHATE OF AMMONIUM. ‘A clear solution prepared by 
dissolving one part of Phosphate of Ammonium in ten parts of distilled water.” U.S. 


TEST-SOLUTION oF PHOSPHATE oF SopiuM. ‘A clear solution prepared by dissolving 
one part of Phosphate of Sodium (see page 1333) in ten parts of distilled water.’ U.S. 


Trst-SoLuTion oF Picric Acip. ‘‘ A saturated, aqueous solution prepared by dis- 
solving one part of well-crystallized Picric Acid [HC,H,(No,),0; 229] in one hundred 
parts of distilled water, by the aid of heat, setting aside to cool, and filtering after 
twelve hours.’’ U.S. 


TxEsT-SOLUTION OF PLATINIC CHLORIDE, ‘‘ A clear solution prepared by dissolving 
lone esate pure Platinic Chloride [PtCl,5H,O; 426] in twenty parts of distilled 
water.”’ U.S. 


TxstT-SoLUTION OF PoTassi0o-CuPRiIC TARTRATE. ‘ A solution prepared by dissolv- 
ing 6:93 Gm. of selected crystals of Sulphate of Copper (see page 508) in 20 C.c. of dis- 
tilled water; also dissolving 86 Gm. of Tartrate of Potassium (see page 1189) in 140 
.C.c. of Solution of Soda (see page 892); then adding the former solution gradually to 
the latter, while stirring, and finally adding to the mixture a sufficient quantity of the 
Solution of Soda to make the liquid measure 200 C.c. Test-Solution of Potassio-Cupric 
Tartrate should be free from yellowish-brown sediment, and should deposit none upon 
boiling.” U.S. 


TEsT-SOLUTION OF SULPHATE OF CaLciuM. ‘A saturated solution prepared by 
digesting one part of powdered, native, crystallized Sulphate of Calcium [CaSO,.2H,0; 
172] with about three hundred parts of distilled water, at the ordinary temperature, 
with repeated agitation, for several days, and decanting the clear liquid.”’ U.S. 


Trst-SOLUTION OF SULPHATE OF CoppER. ‘A solution prepared by dissolving one 


part of selected crystals of Sulphate of Copper (see page 508) in ten parts of distilled 
water.’’ U.S. 


Txst-SOLUTION OF SULPHATE OF Potassium. ‘A solution prepared by dissolving 
one part of Sulphate of Potassium (see page 1186) in fifteen parts of distilled water.”’ U.S. 


TxsT-SOLUTION OF SULPHATE OF SILVER. ‘A solution prepared by dissolving one 
part of Sulphate of Silver [Ag,SO,; 311-4] in two hundred and fifty parts of distilled 
water, with the aid of a gentle heat.” U.S. 


Txst-SOLUTION oF SULPHIDE oF AMMONIUM. ‘An aqueous solution, chiefly of 
ammonium sulphide [(NH,),S; 68] prepared by passing washed Hydrosulphurie 
Acid gas into three parts of Water of Ammonia (see page 226) until the latter is 
saturated with the gas, and then adding two parts of Water of Ammonia. The 
solution should not be rendered turbid by the addition of test-solution of sulphate of 
magnesium, or of test-solution of chloride of calcium (absence of ammonium hydrate, 
or carbonate).”’ U.S. 


Txst-SoLuTION or Tannic Actp. “A clear solution prepared by dissolving one 
part of Tannic Acid (see page 114) in nine parts of distilled water, and adding one 
part of alcohol.~ When this solution becomes turbid it should be rejected.” U.S. 


Trst-SoLuTIoN oF Tarraric Acrip. ‘A recently prepared and clear solution 
made by dissolving one part of Tartaric Acid (see page 118) in jive parts of distilled 
water.” U.S. 


VOLUMETRIC SOLUTIONS FOR QUANTITATIVE TESTS. U.S. 
C Volumetric Solution of Bichromate of Potassium. G&S 


K,Cr,0,; 294:8. 14:74 Gm. in 1000 C.c. 


“ Bichromate of Potassium, fourteen and seventy-four hundredths grammes ; Distilled 
Water, a sufficient quantity, To make one thousand cubic centimeters. Dissolve the Bi- 
chromate of Potassium in about seven hundred cubic centimeters of Distilled Water, 
and then add of the latter enough to make the solution measure one thousand cubic cen- 
timeters.”’ U.S. 

Note. In the estimation of iron, in ferrous combinations, the aqueous solution of 
the salt is acidified with diluted sulphuric acid, and afterward the Volumetric Solution 
of Bichromate of Potassium gradually added, from a burette, until a drop taken out 
upon a white surface no longer shows a blue color with a drop of test-solution of fer- 
ricyanide of potassium. 
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One cubic centimeter is the equivalent of: 


Gramme. 
Potash BUChP Ova ere ter tiaschessvtcvcscocecewsencdccticeeecee coccccce codgev'cls cds cohen 0:01474 
Tron in f6rtous WOM Dimaliiivrscsces ss ecteot scree ccckocsuskssksc hae cae ccnescensensucenipenee - 0-01677 
Ferrous Carbonate......cccc.seeces Les b6R a cee Seek Ue Ue ddh ded adesiten desde cee teiee Ter ean cae 0:-03477 
Ferrous ‘Sulphate, crystallized: oi .ti sa kas csescossvscnsessoesdeseatauset ees - 0:08337 
Forrous: Sulp pape, COtiedstccesrssanne tees hs iassoupscsujscecsvenneapece sexi tseext ana a - 0:05097 


The following-named officinals are tested with this solution: Ferri Carbonas Sac- 
charatus, Ferri Sulphas, Ferri Sulphas Precipitatus. 


Volumetric Solution of Hyposulphite of Sodium. U.S. 
Na,S,0;.5H,0; 248. 24:8 Gm. in 1000 Cc. 


‘‘ Hyposulphite of Sodium, thirty-two grammes ; Volumetric Solution of Iodine, one 
hundred cubic centimeters; Distilled Water, a sufficient quantity, To make one thou- 
sand cubic centimeters. Dissolve the Hyposulphite of Sodium in enough Distilled Water 
to make the solution measure one thousand cubic centimeters. To the Volumetric Solu- 
tion of Iodine, which should measure exactly one hundred cubic centimeters, add a sufti- 
cient quantity of the Solution of Hyposulphite of Sodium, from a burette, nearly to 
decolorize the Iodine solution, then add freshly gelatinized starch, and continue the 
addition of the Hyposulphite until the blue color of the mixture is just destroyed, 
noting the number (7) of cubic centimeters added. Then take of the Solution of Hypo- 
sulphite of Sodium ten times (10x) this number of cubic centimeters, and add thereto 
enough Distilled Water to make the solution measure one thousand cubic centimeters. 
This solution should decolorize exactly an equal volume of the Volumetric Solution of 
Todine.”’ U.S. 

Note. The article to be tested, containing free iodine, either in itself or after addition 
of test-solution of iodide of potassium, is treated with this Volumetric Solution, added 
from a burette, until, on stirring, the color of iodine is just discharged. A little gela- 
tinized starch being added just before the iodine color disappears, the addition of the 
solution is continued for the exact discharge of the blue color of iodized starch. 


One cubic centimeter is the equivalent of: 


Gramme. 
Sodium Hyposulphite, crystallized, Na,S, 0.5, O.%. tose vis ssscvndecabnseussoeenet arene 0-02480 
Brominey Brscnceshesé > inp oedesione csestiivbis dadsbGeedebsembiel ccden apts eaeheaes aera ae pisv'ce sos SOOOTIS 
Chl oritiey Cl. tetcerseseccusescelvegeoss dias saseeachsannsbastimansa isles ts ial tenn 7 ert nn 0:00354 
OGIO A tenets sere devctacs od: asc sacovess odcacoonat grin sthanpsvaeneSesaeea sate i eati ten: anit 0:01266 


The following-named officinals are tested with this solution: Aqua Chlori, Calx Chlo- 
rata, Iodum, Liquor Iodi Compositus, Liquor Sode Chlorate, Tinctura Jodi. 


Volumetric Solution of Iodine. U.S. 


I; 126°6. 12-66 Gm. in 1000 C.e. 


‘‘Todine, twelve and sixty-six hundredths grammes ; Iodide of Potassium, eighteen 
grammes ; Distilled Water, a sufficient quantity, To make one thousand cubic centimeters. 
Dissolve the Iodide of Potassium in about seven hundred cubie centimeters of Distilled 
‘Water; in this solution dissolve the Iodine, and add enough Distilled Water to make 
the solution measure one thousand cubic centimeters.’’ U.S. 

Note. The article to be tested is first treated with a little gelatinized starch, and 
afterward the Volumetric Solution added; from a burette, until, on stirring, the blue 
color ceases to be discharged. 


One cubic centimeter is the equivalent of: 


ramme, 
TOUAN Gras dog gn uhdont pas + sncen teas af abe weak ens Aste cane * vohdd 6s cekakartre cs tee ee 0°01266 
Arsenlous Acid (ANH VOICE )\corsesncceceneceencssessusects coresscestesorecesertas tant mma 0 004945 
Potassium Sulphite; crystallized fo. 2ss.s.0p-seseeoonncspachn avenge anbaansascetateeenenae 0:0097 
Sodium Bisul phite...cccscenasves shes cin ecpieacaseghoscscscanchsnsessadeneaweset (teen - 0:0052 
Sodium Hyposulphite, crystallized.........ceccccresseeees foe danabedetgatnece sens seamen -- 0:0248 
SodipmiuSulphite, crystallized: ciiscs sap asacosscusescasas oaseinodaveav shy ss cose eee enna 0:0126 
Sulphurous Acid (ANVVAridG) oc. oc ccssenncc -sovee senses sas secon dunes ssasanateseesne etn 00032 


The following-named officinals are tested with this solution: Acidum Arseniosum, 
Acidum Sulphurosum, Liquor Acidi Arseniosi, Liquor Potassii Arsenitis, Potassii 


. Sulphis, Sodii Bisulphis, Sodii Sulphis. 


Volumetric Solution of Nitrate of Silver. U.S. 
AgNO,; 169-7. 16-97 Gm. in 1000 C.c. 
‘‘ Nitrate of Silver, well-crystallized and dry, sixteen and ninety-seven hundredths 
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grammes ; Distilled Water, a sufficient quantity, To make one thousand cubic centimeters. 
Dissolve the Nitrate of Silver in about seven hundred parts of Distilled Water, and 
add of the latter enough to make the solution measure one thousand cubic centime- 
tera) 02S. 

Note. The Volumetric Solution is added, from a burette, to the solution to be tested, 
previously treated with a few drops of test-solution of bichromate of potassium, until a 
red precipitate remains after stirring. In testing cyanides, without addition of bichro- 
mate, the Volumetric Solution is added until a precipitate just visible remains after 
stirring. 

One cubic centimeter is the equivalent of: 


Gramme, 
Silver Nitrate........ 00. Gelcteins a ds dee oo beh cs Go cu RHS TIRED TEE eee reat es Laeeacesscpeheuesecs 0:01697 
Ammonium Bromide .......06ceecssees eek eee Ae TEN Re EEE MR RE ROUTE aa settee cls ce ceace eves 0:00978 
PRIMER ERY COMMOYVICS oc. ccacecscccssccosecosccceceecac’ Se ree ad, Pa hg ale OP ee 0:00534 
RC os ony danse sca danvccccccesesse oosean ere recetrenenerasaccsiesns it Sepa - 0:010775 
NE eT 520s ba! ss osc cciicecus céeces coccensheeetasrives chenttedeuiies ts PeTtee isin danae ae 0:015455 
Hydrocyanic Acid, absolute, HCN as alkali cyanide............ ate e saa redake cenan ce 0-:0027 
Tees exp scans ses eps) ons senpconsssontes -essicesserixatettprtanmimatiseconesibnses east 0-01276 
MMMMMMBEINTIT IS FOTINICC.,.006ssccceccccccesccccoce snc o AUERULGR STS RALERCECETOTE RET ED ERTL me zeres Beads 0:01188 
MEE LTV AG, 2500 coca cas c.a-d so snnde csacaceearetacstberes CaPTeRUTer ee cakes acces «Si 0:00744 
Potassium Cyanide (to dissolve the precipitate) tnd GedveniaVeradueeactsaseeestivartgs.d 0:0130 
EME TI TCG oo yc. kui v'e o's Ona.e-s corcenssnancudvencnnecssend eneeatine make ete cditaes ae 0:01028 
MRED OL OGG oe ie fak soc Seven ass caus ssiwasgeaudgaded Ova vaveed oceh cunt ade nede eas 0:00584 


The following-named officinals are tested with this solution: Acidum Hydrocyanicum 
Dilutum, Ammonii Bromidum, Potassii Bromidum, Potassii Cyanidum, Sodii Bro~ 
midum, Syrupus Acidi Hydriodici, Syrupus Ferri Bromidi, Syrupus Ferri Iodidi. 


Volumetric Solution of Oxalic Acid. U.S. 


H,C0,0,.2H,O ; 126. 63 Gm. in 1000 C.c. 


‘¢Oxalic Acid, in perfect crystals, ene -three grammes ; Distilled Water, a sufficient 
quantity, To make one thousand cubic centimeters. Dissolve the Oxalic Acid in about 
seven hundred cubic centimeters of Distilled Water, and then add of the latter enough 
to make the solution measure one thousand cubic centimeters.’’ U.S. 

Note. The Volumetric Solution is gradually added, from a burette, to the article to 
be tested, until the mixture, after stirring, shows a neutral reaction with litmus or some 
other suitable indicator. If carbonic acid gas be liberated in the operation, it must be 
wholly expelled, by heat, before the neutral reaction can be obtained. 


One cubic centimeter is the equivalent of: 


Gramme. 
Oxalic Acid, crystallized....... etinehetaetis PeRNat Ga ead (ect weraies Seri accatnttacscecesesseres 0:0630 
RE ETUN GATS OULU LO. «cach csdincevsecsnsed's scdanenme te¥gnsnaetdscpaceases bonss I TEU WEEE op 0:0170 
EERE CORSE DOU CE. ano css acne ocuishuh gclivad oa sEs a2) sour nes Ou dce set cckesauhse see sinecs hss oceyas 0°05233 
Ga COCA LE TOLYSUALIIZCT «ssa0nkes censpasusehaventonasd¥chGrusecsaressseccnoscocececacnesseccee 018925 
Wiese BU VACtALG, 15°F’ DO (CIO, or. ie cwccsssesentedsss sacsacesectecses eb yiuesisceedcersese 0:138675 
Perr TTL COLELLO orate sock tusyees £idvas Co Auueiiee es ccckbebaxductevenseds Ape ee A ae SAR 0:0980 
trean te MPEs ORE UOIIACHD dace as oon eaten lig tcltas otston ehevedan sdieesdetabeatcueteyeidesssiqgaesdlacd 0 1000 
ee ree Ge T DONATE: ATI IDV CTOUS ccs stance ts or uses eet essl cpsasetaseossoesacpandadenesssesases 0:0690 
Pee ITO IETALM, CLV GIARIZCO sc. sesesavsciyscs ci onars Cre ces sion choseeteccsasasoscoctacensene 0-:1080 
Potassium Hydrate (Absolute ee Meese rd cog htsen eds socustssuateestpaieeecdsesseeses 0:0560 
Pera RPtTPR OVIVIA YD ATTACH < Siva beilc dvahs ne dds Se tae dd Fes cttens Vocton vecdecees cddevedeess Pit 0:0314 
Petecaraen Godiu mi Vartrate tly. Sieh ee es ik ie stds edsedbbcae des cicdiabes 0:1410 
Potassium Tartrate*......... Ee yt sei eB Be MERE Sd Oe nt Pee EY se eceie 0-1175 
Bee UEC ICAT DOTIBUG <occscacecevedrecedeceensueasacetes Bat TeR ies ncae hasates tan sinashsareressctee 0:0840 
Sodium Borate, crystallized.........cscecesceees baves gies ksee(evenqasveed abes tise bAdeede stinks nie 0:1910 
Sedium Carbonate, crystallized ..sssacdecdeocncesissvecses SeusE ex dsb vpn d wand Onemeaeee’ pests op ULARD 
De INOTOONAUG (AMY CAPOU Re gags cna teses ¢octesc doses saccessve Seeenssereses acthess$uupeeses 0:0580 } 
Peri VOrAte ( A DSOLULG, OA) ide, codssesogdacerevecscessense decison scesvassersrnceognces » 0:0400 


The following-named officinals are tested with this solution: Ammonii Carbonas, Aqua 
Ammoniz, Aqua Ammonie Fortior, Liquor Plumbi Subacetatis, Liquor Potassee, 
Liquor Soda, Potassa, Potassii Acetas, Potassii Bicarbonas, Potassii Carbonas, Potassii 
Citras, Potassii et Sodii Tartras, Potassii Permanganas, Potassii Tartras, Soda, Sodii 
Bicarbonas, Sodii Bicarbonas Venalis, Sodii Carbonas, Sodii Carbonas Exsiccatus, 
Spiritus Ammonia. 

Volumetric Solution of Soda. U.S. 


NaHO; 40. 40 Gm. in 1000 C.c. 
‘“‘ Oxalic Acid, in perfect crystals, siz and three-tenths grammes; Solution of Soda, 
* After ignition. 
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Distilled Water, of each, a sufficient quantity, To make one hundred parts. To the 
Oxalic Acid add, from a burette, enough Solution of Soda exactly to neutralize the 
acid, as indicated by the color of litmus, and note the number (7) of cubic centimeters 
of the Solution of Soda required. Take ten times (107) this number of cubic centime- 
ters of the same solution of Soda, and add thereto enough Distilled Water to make the 
solution measure one thousand cubic centimeters. This solution should neutralize exactly 
an equal volume of Volumetric Solution of Oxalic Acid.” U.S. : 

Note. The Volumetric Solution is gradually added, from a burette, to the article to 
be tested, until the mixture, on stirring, shows a neutral reaction with litmus or some 
other suitable indicator. 


One cubic centimeter is the equivalent of: 


Sodium Hydrate (Soda, absolute)........sscesees pactbe steer cats ettt enn Joes v's Loses ta heeenane - 0:0400 
Acetic Acid, absolute....... Ae SUETan senate ty tetasceee seconiscen ts teat tneee o ethinatstocceemeaden 0-0600 
Citric Acid, crystallized ..........cceecceecseceececnesseeeceeceesesccsscescceescee senses raeseeens 0:0700 
Hydrobromic Acid, absolute.....cscccsresscnessssscceensecescecesceeesesessecsecenessnees vate, OOS 
Hydrochloric Acid, absolute.....ccsssesscesessesseeseseeccnscsesssccssecsssssseeeseesseseonsceees O°0364 
Hydriodic: Acid, absolute. ...cccccecsscsesesccsccecsescsccscsssesecetencee sevens seeeeseseneeecees . 01276 
Lactic Acid, absolute......... ssuecsebpe'ce'cess'obe'es s'spbs'pannsonsss'pe tect’: =<ahhadl gh st th =a 0-0900 
Nitric Acid) ABSOLU Ges ei iees ec cees este vssescccee dostcede snes tesaneseaknns tet mmm steceden) oe 
Oxalic Acid, crystallized........ccceccseccsscssscecsceecscececssseesensasceesesceseeceeeseseese - 00-0630 
Sulphuric Acid, absolute..........ccsccscssesee pebheScbdgecs sbegaatuebaneeeeas acess ee eee ane 0-0490° 
Tartaric Acid, crystallized.......... aeadds coacubesedoedee svaabsbsVeddewe bes eooeeb uated enna 0:0750 


The following-named officinals are tested with this solution: Acidum Aceticum, Acidum 
Aceticum Dilutum, Acidum Aceticum Glaciale, Acidum Citricum, Acidum Hydro. 
bromicum Dilutum, Acidum Hydrochloricum, Acidum Hydrochloricum Dilutum, 
Acidum Lacticum, Acidum Nitricum, Acidum Nitricum Dilutum, Acidum Sulphuri- 
cum, Acidum Sulphuricum Aromaticum, Acidum Sulphuricum Dilutum, Acidum 
Tartaricum. 


QUALITATIVE TESTS. Br. 


Those here given are all in the state of solution, and are used for determining the char- 
acter of particular substances, whether isolated or in composition; thus enabling us to 
ascertain the identity of medicines, their purity or impurity, and the character of the 
foreign ingredients, which may be mixed with them accidentally, or with a view to 
adulteration. 


SoLuTion oF ACETATE OF CoppER. ‘‘ Take of Subacetate of Copper of Commerce, in 
fine powder, Aalf an ounce [avoirdupois] ; Acetic Acid one fluidounce [ Imperial measure] ; 
Distilled Water a sufficiency. Dilute the Acid with halfa fluidounce [Imp. meas. | of the 
Water; digest the Subacetate of Copper in the mixture at a temperature not exceeding 
212° F. with repeated stirring, and continue the heat until a dry residue is obtained. 
Digest this in four [fluid]ounces of boiling Distilled Water, and by the addition of more 
of the Water make up the solution to five fluidounces [Imp. meas.]. Filter it.’’ Br. 


SoLuTion or ACETATE OF Porassa. Dissolve half an avoirdupois ounce of Acetate 
of Potassa in five fluidounces [Imp. meas.] of Distilled Water, and filter. Br. 


SoLutTion oF ACETATE OF SopA. Dissolve half an avoirdupois ounce of Acetate of 
Soda in five fluidounces [Imp. meas.] of Distilled Water, and filter. Br. 


SOLUTION OF ALBUMEN. Mix, by trituration in a mortar, the White of one Egg and 
four fluidounces [Imp. meas.] of Distilled Water, and filter through clean tow pre- 
viously moistened with Distilled Water. The solution should be prepared when wanted 
for use. Br. 


SOLUTION OF AMMONIO-NITRATE OF SILVER. ‘ Take of Nitrate of Silver, in crystals, 
a quarter of an ounce [avoirdupois]; Solution of Ammonia half a fluidounce, or a suffi- 
ciency ; Distilled Water a sufficiency. Dissolve the Nitrate in eight fluidounces of the 
Water, and to the solution add the Ammonia until the precipitate first formed is nearly 
dissolved. Filter, and add Distilled Water, so that the bulk may be ten fluidounces [Imp. 
meas. ].’? Br. 

SOLUTION oF AMMONIO-SULPHATE OF CopPER. “Take of Sulphate of Copper, in 
crystals, half an ounce [avoirdupois]; Solution of Ammonia, Distilled Water, each, a 
sufficiency. Dissolve the Sulphate in eight fluidounces of the Water, and to the solution 


.add the Ammonia until the precipitate first formed is nearly dissolved. Filter, and then 


add Distilled Water, so that the bulk may be ten fluidounces [Imp. meas. ].’? Br. 
SOLUTION OF AMMONIO-SULPHATE OF MaGneEsia. ‘ Take of Sulphate of Magnesia 
one ounce [avoirdupois]; Chloride of Ammonium half an ounce ; Solution [Water] of 
Ammonia half a fiuidounce ; Distilled Water a sufficiency. Dissolve the Sulphate and 
Chloride in eight fluidounces of the Water, and to the Solution add the Ammonia, anf 


* 
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as much Distilled Water as will make up the bulk to ten fluidounces [Imp. meas. ]. 
Filter it.’’? Br. 


SoLuTIoN oF Boracic Aorp. Dissolve fifty grains of Boracic Acid in one fluidounce 
[Imp. meas.] of Rectified Spirit, and filter. Br. 


SOLUTION OF BROMINE. Upon ten minims of Bromine, in a bottle furnished with an 
accurately fitting glass stopper, pour five fluidounces [Imp. meas.] of Distilled Water, 
and shake several times. Keep the solution excluded from the light. Br. 

SOLUTION oF CARBONATE OF AMMonIA. ‘ Take of Carbonate of Ammonia, in small 
pieces, half an ounce [avoirdupois] ; Distilled Water ten jluidounces [Imp. meas.]. Dis- 
solve and filter.’’ Br. 


SOLUTION OF CHLORIDE oF AMMONIUM. Solution of Hydrochlorate of Ammonia. 
Dissolve one avoirdupois ounce of Chloride of Ammonium in ten fluidounces [ Imp. meas. ] 
of Distilled Water, and filter. Br. 


SoLUTION oF CHLORIDE oF Barium. ‘ Take of Chloride of Barium in crystals one 
ounce [av.]; Distilled Water ten fluidownces [Imp. meas.]. Dissolve and filter.”” Br. 


SOLUTION OF CHLORIDE oF Catcrum. ‘Take of Chloride of Calcium one ounce 
[av.]; Distilled Water ten fluidounces [Imp. meas.]. Dissolve and filter.’”’ Br. 


SATURATED SOLUTION OF CHLORIDE OF CALCIUM. Dissolve four ounces [avoirdu- 
pois] of Chloride of Calcium in five jluidounces [Imp. meas.] of Distilled Water, and 
filter. Br. 


SOLUTION OF CHLORIDE OF GoLD. ‘Take of fine Gold, reduced by a rolling machine 
toa thin lamina, sixty grains ; Nitric Acid one fluidrachm and a half [Imperial measure] ; 
Hydrochloric Acid seven fluidrachms [Imp. meas.]; Distilled Water a sufficiency. Place 
the Gold in a flask with the Nitric and six fluidrachms of the Hydrochloric Acid, first 
mixed with four fluidrachms of the Water, and digest until it is dissolved. Add to the 
solution the additional fluidrachm of Hydrochloric Acid, evaporate at a heat not exceed- 
ing 212° F. until acid vapors cease to be given off, and dissolve the Chloride of Gold 
thus obtained in five fluidounces of Distilled Water. The solution should be kept in a 
stoppered bottle.”’ Br. 


SOLUTION OF CHLORIDE OF TIN. ‘Take of Granulated Tin one ounce [avoirdupois] ; 
Hydrochloric Acid three fluidounces ; Distilled Water a.sufficiency. Dilute the Acid in 
a flask with one fluidounce of the Water, and, having added the Tin, apply a moderate 
heat until gas ceases to be evolved. Addas much of the Water as will make up the bulk 
to five fluidounces, and transfer the solution, together with the undissolved tin, toa bottle 
with an accurately ground stopper.” Br. 


SoLuTION oF GELATIN. ‘Take of Isinglass [Ichthyocolla], in shreds, fifty grains ; 
Warm Distilled Water jive fluidownces. Mix and digest for half an hour on a water- 
bath with repeated shaking, and filter through clean tow moistened with Distilled 
Water.”’ Br. 


SoLuTion or IopatE or PorasH. ‘ Take of Iodine, Chlorate of Potash, each, fifty 
rains ; Nitric Acid eight minims ; Distilled Water ten fluidounces and a half. Rub the 
siosditie and Chlorate of Potash together toa fine powder ; place the mixture in a Florence 
flask, and, having poured upon it half a [fluid]ounce of the Water acidulated with the 
Nitric Acid, digest at a gentle heat until the color of the iodine disappears. Boil for 
one minute, then transfer the contents of the flask to a capsule, and evaporate to perfect 
dryness at 212° F. Finally dissolve the residue in the remaining ten [fluid]ounces of 
Distilled Water, filter the solution, and keep it in a stoppered bottle.” Br. 


SoLuTIoN oF IopIDE oF PorassiuM. Dissolve one avoirdupois ounce of Iodide of Po- 
tassium in ten fluidounces of Distilled Water, and filter. Br. 


SoLuTION oF OXALATE OF AMMoniIA. ‘ Take of Oxalate of Ammonia half an ounce 
avoirdupois]; Warm Distilled Water one pint [Imperial measure]. Dissolve and 
Iter.”’ Br. 


SOLUTION OF PERCHLORIDE OF PLATINUM. ‘ Take of thin platinum foil a quarter 
of an ounce [avoirdupois]; Nitric Acid, Hydrochloric Acid, each, a sufficiency; Dis- 
tilled Water seven fluidownces. Mix a fluidounce of the Nitric Acid with four fluid- 
ounces of the Hydrochloric Acid and two fluidounces of the Water; pour the mix- 
ture into a small flask containing the Platinum, and digest at a gentle heat, adding 
more of the Acids mixed in the same proportion, should this be necessary, until the 
metal is dissolved. Transfer the solution to a porcelain capsule, add to it a fluidrachm 
of Hydrochloric Acid, and evaporate on a water-bath until acid vapors cease to be 
given off. Let the residue be dissolved in the remaining five [fluid ]ounces of Distilled 
Water. Filter and preserve in a stoppered bottle.” Br. 


SoLuTION oF PHOSPHATE OF SODA. Dissolve one avoirdupois ounce of crystallized 
Phosphate of Soda in ten fluidounces of Distilled Water, and filter. Br. 


SoLUTION or RED PrRussIATE OF PoTasH. Solution of Ferricyanide of Potassium. 
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Dissolve a quarter of an ounce [avoirdupois] of crystallized Red Prussiate of Potash in 
five fluidounces of Distilled Water, and filter. Br. 


SoLurTion or SULPHATE oF INDIGO. ‘Take of Indigo, dry and in fine powder, five 
grains; Sulphuric Acid ten fluidownces. Mix the Indigo with a fluidrachm of the Acid 
in a small test tube, and apply the heat of a water-bath for an hour. Pour the blue 
liquid into the remainder of the Acid, agitate the mixture, and when the undissolved 
indigo has subsided, decant the clear liquid into a stoppered bottle.’’ Br. 


SoLUTION OF SULPHATE OF IRON. Dissolve ten grains of Granulated Sulphate of 
Iron in one fluidounce of boiling Distilled Water, and filter. This solution should be 
prepared when wanted for use. Br. 


SoLUTION OF SULPHATE OF Lime. ‘Take of Plaster of Paris a quarter of an ounce 
[avoirdupois] ; Distilled Water one pint [Imperial measure]. Rub the Plaster of Paris 
in a porcelain mortar for a few minutes with two [fluid]ounces of the Water, introduce 
the mixture thus obtained into a pint bottle [Imp. meas.] containing the rest of the 
Water, shake well several times, and allow the undissolved sulphate to subside. When 
this has occurred, filter.’’ Br. 


SoLUTION OF SULPHIDE oF AMMONIUM. ‘Take of Solution of Ammonia five fluid- 
ounces. Put three fluidounces of the Ammonia into a bottle, and conduct into this a 
stream of Sulphuretted Hydrogen so long as the gas continues to be absorbed ; then add 
the remainder of the Ammonia, and transfer the solution to a green-glass bottle fur- 
nished with a well-ground stopper.’”’ Br. 


SoLutTion oF TARTARIC AcrID. Dissolve one avoirdupois ounce of crystallized Tar- 
taric Acid in eight fluidounces of Distilled Water, add two fluidounces of Rectified Spirit, 
and keep the solution in a stoppered bottle. The spirit is added to preserve the solu- 
tion. Br. 


SoLUTION oF YELLOW PrussIaTE OF PorasH. Solution of Ferrocyanide of Potas- 
sium. Dissolve a quarter of an ounce [avoirdupois] of crystallized ‘ Yellow Prussiate 
of Potash” in five fluidounces of Distilled Water, and filter. Br. 


QUANTITATIVE TESTS. Br. 


The quantitative tests are intended to estimate the quantity of any particular sub- 
stance in the mixture or compound submitted to examination. They are all liquid, 
being denominated as in the U.S. Pharmacopeia Volumetric Solutions, and have in- 
dividually been frequently referred to, throughout the Dispensatory, when it was 
deemed proper to indicate a method of determining the strength of medicines or their 
preparations, and to distinguish the British tests from those officinal in the U. 8. Phar- 
macopeia Br. is always appended to the former. The processes for volumetric estima- 
tions may be performed either with British or with metrical weights and measures, and 
the solutions are so arranged that they will be of the same strength, and the same in- 
dications will be obtained in using them, whichever system is employed, without the 
necessity of altering any of the figures by which the quantities of the substances tested 
or of the test-solutions required in the process are expressed. The method of operating 
in volumetric analysis is simple. The quantities of the substance to be tested are ex- 
pressed by grains, those of the test-solution by grain-measures, that is, the volume of a 
grain of distilled water at 60° F. According to the metrical system the quantities of 
the substances to be tested are expressed in grammes by weight, whilst the quantities 
of the test-solutions employed in testing are expressed in cubic centimetres, the cubic 
centimetre being the volume of a gramme of distilled water. As the cubic centimetre 
bears the same relation to the gramme that the grain-measure bears to the grain, the 
one system may be substituted for the other with no difference in the results, excepting 
that, by the metrical system, all the quantities will be expressed in relation to a weight 
(the gramme) which is more than fifteen times as great as the British grain. In prac- 
tice it will be found convenient, in substituting metrical for British weights and 
measures, to reduce the values of all the numbers to one-tenth, by moving the decimal 
points, as is done in the British tables appended to the descriptions of the volu- 
metric solutions. The quantities indicated in the Pharmacopeia, which in grains and 
grain-measures can be conveniently used, would be found inconveniently large if the 
same numbers of grammes and cubic centimetres were employed. A glass tube (bwrette) 
is to be provided, capable, when filled up to a point marked 0, of containing 1000 
grains of distilled water at 60° F., and beneath this point graduated into 100 equal 
parts. Each part, therefore, corresponds to 10 grain-measures. Into this tube the 
_ volumetric solution is to be introduced of a certain strength, so that the quantity of the 
substance dissolved which may be consumed in the application of the test is at once 

known, by observing the number of grain-measures of the volumetric solution which 
have disappeared. This quantity, being known, measures the quantity of the substance 
acted on by the test, supposing the nature of the reactions to be understood, and the 
equivalents of the several substances well ascertained. For convenient measurement 
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it will be necessary to have a cylindrical glass jar, capable of holding 10,000 grains of 
distilled water up to a point marked 0, and below this point graduated into 100 equal 
parts; and a flask which, when filled to a mark on the neck, contains precisely 10,000 
grains of distilled water at 60°, or, in other words, has a capacity of 10,000 grain- 
measures. For metrical weights and measures: 1. A glass flask which, when filled to 
a mark on the neck, contains one litre or 1000 cubic centimetres. 2. A graduated cylin- 
drical jar which, when filled to 0, contains one litre (1000 cubic centimetres), and is 
divided into 100 equal parts. 3. A burette. A graduated tube which, when filled to 
0, holds 100 cubic centimetres, and is divided into 100 equal parts. One cubic centi- 
metre is the volume of one gramme of distilled water at 4° C.* 1000 cubic centimetres 
equal one litre. The volumetric solutions, before being used, should be well shaken, 
in order that they may be uniform throughout. They should be kept in stoppered 
bottles. All the measurements should be made at 60° F. 


VOLUMETRIC SOLUTION oF BICHROMATE OF PoTasH. Formula of the salt KO,2Cr0O, 
= 147°5, or K,Cr20; = 295. ‘Take of Bichromate of Potash 147:5 grains; Distilled 
Water a sufficiency. Put the Bichromate into the 10,000 grain flask, and, having half 
filled the flask with the Water, allow the salt to dissolve; then dilute the solution with 
more Water, until it has the exact bulk of 10,000 grain-measures.”? (Bv.) The 
quantity of this solution which fills the volumetric tube to 0 (1000 grain-measures) 
contains 14:75 grains of the Bichromate, jth of KO,2CrO, or jth of K,Cr20;, and, 
when added to a solution of a protosalt of iron acidulated with hydrochloric acid, is 
capable of converting 16-8 grains of iron from the state of a protosalt to that of a persalt. 
Grammes and cubic centimetres may be employed instead of grains and grain-measures, 
but for convenience 4th of the numbers should be taken. Thus, 14°75 grammes of 
bichromate of potash should be made to form 1000 cubic centimetres of solution. 100 
cubic centimetres of this solution contain 1-475 grammes of the bichromate (;1,th of 
KO,2Cr0, or 345th of K2Cr.0; in grammes), and when added to a solution of protosalt 
_of iron acidulated with hydrochloric acid are capable of converting 1:68 grammes of 
iron (z35th of 6Fe or 545th of 6Fe, in grammes) from the state of protosalt to that of 
persalt. In practising this volumetric process, it is known that the whole of the proto- 
salt has been converted into a persalt, when a minute drop of the solution, placed in 
contact with a drop of the solution of ferricyanide of potassium, on a white plate, 
ceases to strike with it a blue color. Br. , 


VOLUMETRIC SOLUTION OF HYPOSULPHITE OF Sopa. Formula of the crystallized 
salt NaO,S,O, + 5HO = 124, or NasH2S.04.4H.0 = 248. ‘Take of Hyposulphite of 
Soda, in crystals, 280 grains ; Distilled Water a sufficiency. Dissolve the Hyposulphite 
in 10,000 grain-measures of the Water. Filla burette with this solution and drop it 
cautiously into 1000 grain-measures of the volumetric solution of Iodine until the 
brown color is just discharged. Note the number of grain-measures (7) required to 
produce this effect; then put 8000 grain-measures of the same solution into a graduated 


jar, and augment this quantity by the addition of Distilled Water until it amounts to 
oe grain-measures. If, for example, 7950, the 8000 grain-measures of solution 


should be diluted to the bulk of ““*"" — 8421 grain-measures. Of this solution 1000 


grain-measures contain 24-8 grains of the hyposulphite (,,th of 2(Na0,S,0, + 5HO), 
or j,th of NacH2$.0.4H,0, in grains), and, therefore, correspond to 12-7 grains of iodine 
(,1;th of an equivalent). Grammes and cubic centimetres may be employed instead 
of grains and grain-measures, but for convenience 7th of the numbers should be taken. 
100 cubic centimetres of this solution contain 2°48 grammes of the hyposulphite (;3,th 
of 2(Na0,S,0, + 5HO), or 745th of NazH2820.4H20, in grammes) and therefore corre- 
spond to 1:27 grains of iodine (;3,th of an equivalent).’”’ Br. 

‘‘ This solution is used for estimating free iodine, an object which it accomplishes by 
forming with the iodine, iodide of sodium and tetrathionate of soda. One thousand 
grain-measures of it include one-tenth of two eqs. of the hyposulphite in grains, and 
therefore correspond to 12°7 grains of free iodine.’’ Br. 1864. 


VOLUMETRIC SOLUTION OF IopINE. Formula [=127. ‘Take of Iodine 127 grains ; 
Iodide of Potassium 180 grains ; Distilled Water a sufficiency. Put the Iodide of Potas- 
sium and Iodine into the 10,000 grain flask, fill the flask to about two-thirds of its bulk 
with the Distilled Water, gently agitate until solution is complete, and then dilute the 
solution with more of the Water, until it has the exact volume of 10,000 grain-measures. 
Of this solution 1000 grain-measures contain jth of an eq. in grains (127 grains) of 
iodine, and therefore correspond to 1:7 grains of sulphuretted hydrogen, 3:2 grains of 
sulphurous, and 4:95 grains of arsenious acid. Grammes and cubic centimetres may 
be employed instead of grains and grain-measures, but for convenience 75th of the 
numbers should be taken. 100 cubic centimetres contain 1:27 grammes of iodine and 
correspond to 0:17 grammes of sulphuretted hydrogen, 0:32 grammes of sulphurous, 
and 0-495 grammes of arsenious acid.’’ Br. 

This solution may be employed for determining the amount of sulphuretted hydrogen 


* It is customary to make the measurements with metrical apparatus at 60° F. 
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or of a metallic sulphide in a fluid, but is chiefly used for the estimation of sulphurous 
and arsenious acids. It is dropped from the burette into the liquid to be tested until 
free iodine begins to appear in the solution. 

VoLUMETRIC SOLUTION oF NITRATE OF SILVER. Formula of the salt AgO,NO; = 
170, or AgNO3= 170. ‘Take of Nitrate of Silver 170 grains ; Distilled Water a suf- 
ficiency. Put the Nitrate into the 10,000 grain flask, and having half filled the flask 
with the Water, allow the salt to dissolve; then dilute the solution with more of the 
Water until it has the exact bulk of 10,000 grain-measures. The solution should be 
kept in an opaque stoppered bottle. Of this solution 1000 grain-measures contain 75th 
of an eq. in grains of nitrate of silver (or 17-0 grains). Grammes and cubic centimetres 
may be employed instead of grains and grain-measures, but for convenience y/oth of 
the numbers should be taken. 100 cubic centimetres contain ,4,th of an equivalent in 
grammes of nitrate of silver (or 1:7 grammes).’”’ Br. Upon dropping it into dilute 
hydrocyanic acid rendered alkaline by soda, the precipitate first formed is upon agitation 
redissolved, and continues to be so until the whole of the cyanogen of the acid has 
united with the sodium and silver, forming the double cyanide of sodium and silver. 


VoLuMETRIC SoLuTION oF OxaLic AciD. Formula of crystallized oxalic acid 2HO, 
©,0,-+ 4HO = 126, or H,020..2H,0 = 126. ‘ Take of Purified Oxalic Acid, in crystals, 
quite dry, but not effloresced, 630 grains; Distilled Water a sufficiency. Put the 
Oxalic Acid into the 10,000 grain flask, fill the flask to about two-thirds of its bulk 
with the Water, allow the acid to dissolve, and then dilute the solution with more of 
the Water until it has the exact volume of 10,000 grain-measures. Of this solution 
1000 grain-measures contain half an eq. in grains (68) of oxalic acid, and are therefore 
capable of neutralizing one eq. in grains of an alkali or alkaline carbonate. Grammes 
and cubic centimetres may be employed instead of grain and grain-measures, but for 
convenience ;th of the numbers should be taken. 100 cubic centimetres contain 3th 
of an equivalent in grammes (6:3 grammes) of oxalic acid, and will neutralize > th 
of an equivalent in grammes of an alkali.” Br. 


_ Votumetric SoLuTion oF Sopa. Formula of hydrate of soda NaO,HO 40,—or 
NaHoO —40. ‘Take of Solution of Soda, Distilled Water, each, a sufficiency. Filla 
burette with the Solution of Soda, and cautiously drop this into 63 grains of Purified 
Oxalic Acid dissolved in about two ounces of the Water, until the acid is exactly neu- 
tralized as indicated by litmus. Note the number of grain-measures (7) of the solution 
used, and having then introduced 9000 grain-measures of the Solution of Soda into 
a graduated jar, augment this quantity by the addition of water, until it becomes 


a grain-measures. If, for example, 2930, the 9000 grain-measures should be 


augmented to a = 9677 grain-measures. Of this solution 1000 grain-measures 


contain one eq. in grains (40 grains) of hydrate of soda, and will, therefore, neutralize 
one eq. in grains of any monobasic acid. Grammes and cubic centimetres may be em- 
ployed instead of grains and grain-measures, but for convenience 4th of the numbers 
should be taken. 100 cubic centimetres contain jth of an equivalent in grammes (4 
grammes) of hydrate of soda, and will neutralize th of an equivalent in grammes of 
an acid.’”’ Br. 





ART OF PRESCRIBING MEDICINES. 


THE art of prescribing medicines, 7.e., of adapting them to the treatment of individ- 
ual cases, is one of prime importance, which, however, can scarcely with propriety be 
fully discussed in a work like the present. As explanatory of our own text, and as 
affording some guidance to the young practitioner, and also to the apothecary in inter- 
preting prescriptions, we offer a few remarks, with practical examples. 

1. Dose of Medicines. In this work a minimum and maximum dose for adults is 
usually given for each article. In interpreting these doses the practitioner should re- 
member that it is rarely proper to begin with the amount stated as maximum, whilst, 
on the other hand, the minimum dose will only, in exceptional cases, produce the full 
physiological effect of the remedy. When a powerful remedy is being used, and a decided 
effect is desired, it is best to commence with the smaller dose and to in»rease cautiously. 
There are various circumstances modifying the dose which demand attention. 

Aax. The young require a smaller dose than those of maturity; and the old, though 
their systems are, perhaps, less susceptible to the action of medicines than those of the 
middle-aged, cannot bear an equally forcible impression from depressing remedies. 

The following rule of Dr. Young is almost universally adopted. 

‘‘For children under twelve years, the doses of most medicines must be diminished 
in the proportion of the age to the age increased by twelve; thus, at two years to 4; 


viz., 12> 4. At twenty-one the full dose may be given.’’ 
To the above rule some exceptions are offered in particular medicines. Thus, purga- 
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tives, diaphoretics, and diuretics must usually be given to children in larger, and nar- 
cotics in smaller, doses than those called for by Young’s rule. A babe six months old 
will often not be affected by one-fourth the adult dose of castor oil, or one-sixth the dose 
of calomel, but will not bear well more than one twenty-fifth the dose of opium. 

Sex, TEMPERAMENT, and IpiosyncrAsy. Females usually require somewhat smaller 
doses than males, and persons of sanguine temperament than the phlegmatic. Consti- 
tutional peculiarities, called idiosyncrasies, often exist in individuals, rendering them 
more than usually susceptible or insusceptible to the action of certain remedies, the 
dose of which must be modified accordingly. Thus, in some persons a grain or two of 
calomel will excite salivation, while in others scarcely any quantity which can be safely 
administered will produce this effect. Sometimes, moreover, a medicine operates on an 
individual in a manner wholly different from its ordinary mode. In all such cases ex- 
perience is the only sure guide; and when a physician is called to a patient, not before 
known, careful inquiries should always be made. 

Hasit. Generally speaking, the susceptibility to the action of medicines is dimin- 
ished by their frequent and continued use; and, in order to maintain a given impres- 
sion, the quantity must be regularly increased. This is especially true in regard to the 
narcotics, which are sometimes borne in enormous doses by those habituated to their 
use. It is a good practical rule in prescribing, when circumstances demand the con- 
tinuance, for a considerable length of time, of some particular effect, to vary the medi- 
cine, and employ successively several with the same general powers, so as not too 
rapidly to exhaust the susceptibility to the action of any individual remedy. <A patient 
accustomed to one narcotic is usually found blunted towards other cognate medicines. 

2. Mode of Administering Medicines. This has reference both to the combination of 
medicines with one another, and to the form in which they are exhibited. 

Simplicity in prescription is always desirable. Remedies should never be mixed to- 
gether without a definite purpose. Those exceedingly complex prescriptions, formerly 
so much in vogue, of which the ingredients were so numerous as to render altogether 
impossible a reasonable estimate of their bearing on each other, or of their effects on dis- 
ease, have been generally abandoned by modern practitioners. The only ground upon 
which any of them can be justifiably retained is that, by very frequent trials, through 
a long course of years, and in various states of disease, their influence on the system 
may have been fully ascertained, so that they may be considered rather in the light of 
a single remedy than a compound of many. A brief enunciation of a few general 
principles in regard to the art of combination may be useful. 

Remedies of the same general character may be given in connection, in order to in- 
¢rease their energy, or to render their action more certain. It has been well ascertained 
that substances thus combined will often act vigorously, when, severally, they would 
produce comparatively little effect ; and it sometimes happens that, while their activity 
is augmented, they are rendered less irritating, as in the case of the drastic cathartics. 

Ditferent medicines are very often mixed together, in order to meet different and co- 
existing indications, without any reference to the influence which they may recipro- 
cally exert on each other. Thus, in the same patient we not unfrequently meet with 
debility of stomach and constipation of the bowels, connected with derangement of the 
hepatic function. To answer the indications presented by these morbid conditions, we 
may properly combine, in the same dose, a tonic, cathartic, and mercurial alterative. 
For similar reasons we often unite tonics, purgatives, and emmenagogues, anodynes and 
diaphoretics, emetics and cathartics, antacids, astringents, and tonics. 

Medicines acting differently in certain respects are combined to modify each other’s 
powers, or to gain strength at some especial point where their actions overlap. In this 
way seemingly new powers are sometimes developed, and those previously existing are 
greatly increased. Hxamples of such a result are afforded in the officinal powder of 
ipecacuanha and opium, which acts as a diaphoretic beyond the capabilities of either of 
its constituents. The effects of one medicine are, in numerous instances, increased by 
the influence of another in augmenting the natural susceptibility of the system to its 
action. Thus, bitters enable cathartics to operate in smaller doses; purgatives awaken 
the dormant susceptibility to the action of mercury. In some instances, the action of 
one medicine is promoted by that of another apparently of a nature wholly opposite. 
Thus, when calomel and opium are given in colic, the purgative operation of the former 
is facilitated by the relaxation of intestinal spasm produced by the latter. Medicines, 
in addition to the effects for which they are administered, very frequently produce dis- 
agreeable symptoms, which may be moderated or altogether prevented, by combination 
with other medicines; and this object may usually be accomplished without in the least 
degree interfering with the remedial influence desired. Thus, the griping produced by 
cathartics, and the nausea by these and various other medicines, may be often corrected 
by the simultaneous use of aromatics. To cover the disagreeable taste or odor of cer- 
tain medicines, and to afford a convenient vehicle for their administration, are also im- 
pores objects of combination; as upon these circumstances often depend the accepta- 

ility of the medicine to the stomach, and even the possibility of inducing the patient to 
swallow it. Substances should be preferred as vehicles which are calculated to render 
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the medicine acceptable to the palate and stomach, and in other ways to correct its dis- 
agreeable effects; as syrups for powders, the aromatic waters for medicines given in the 
form of mixture, and carbonic acid water for the neutral salts. 

But, in the mixing of medicines, care should be taken that they are neither chemically 
nor physiologically incompatible; in other words, that they are not such as will react 
on each other so as to produce new and unexpected combinations, nor such as will exert 
contrary and opposite effects upon the system. Thus, when the operation of an acid is 
desired, an alkali should not be given at the same time, as they unite to form a third 
substance entirely different from either; nor should a soluble salt of lime, barium, or 
lead be given with sulphuric acid or a soluble sulphate, as decomposition would ensue, 
with the production of an inert compound. So, also, in relation to physiological incom- 
patibility, diaphoretics and diuretics should not, as a general rule, be united with a view 
to their respective effects; as these are to a certain extent incompatible, one being di- 
minished by whatever has a tendency to increase the other. There are cases, however, 
in which we may advantageously combine medicines with a view to their chemical re- 
action, as in the instance of the effervescing draught ; and circumstances sometimes call 
for the union of remedies apparently opposite, as in the case of colic before alluded to, 
in which opium may be advantageously combined with purgatives. Still, such combina- 
tions should never be formed, unless with a full understanding of their effects. 

The form in which medicines are exhibited is often an object of considerable impor- 
tance. By variation in this respect, according to the nature of the medicine, the taste 
of the patient, or the condition of the stomach, we are frequently enabled to secure the 
favorable operation of remedies, which, without such attention, might prove useless or 
injurious. Medicines may be given in the solid state, as in the form of powder, pill, 
troche, or electuary; in the state of mixture, in which a solid is suspended in a liquid, 
or one liquid is mechanically mixed with another in which it is insoluble; or in the 
state of solution, under which may be included the various forms of infusion, decoction, 
tincture, wine, vinegar, syrup, honey, and oxymel. 

In writing extemporaneous prescriptions, neatness, order, and precision should always 
be observed ; as, independently of the pleasing moral effect, a positive practical advan- 
tage results in the greater accuracy which the habit of attending to them gives to the 
prescriber, and the comparative certainty which they afford that his directions will be 
strictly complied with. As a general rule, when medicines are combined in prescrip- 
tion, the most important should come first in order, next the adjuvant or corrigent, and 
lastly the vehicle. Sometimes, however, it is important to indicate to the pharmacist 
the succession in which the substances should be combined, and this may render con- 
venient a deviation from the order above mentioned. The physician should always be 
careful either to write out the full name of the medicine, or to employ such abbrevia- 
tions as cannot be misunderstood. Fatal mistakes have been occasioned by a neglect of 
this precaution. The following table and formulas explain and illustrate the signs, 
abbreviations, and methods habitually used in prescribing. i: 


Table of Signs and Abbreviations. 




















Recipe. Take. Collyr. Coltrane An eye-water. 
aa Ana. Of each. Cong. |Congius vel A gallon or gal- 
ib Libra vel libre. |A pound or congii. lons. 

pounds. Decoct. |Decoctum. A decoction. 
z Uncia vel unciz./An ounce or Ft. Fiat. - |Make. 
ounces. Garg. |Gargarysma. [A gargle. 
3 Drachma vel {A drachm or Gm. /Gramme or 15-5 grains. 
drachme. drachms. gram. 
d Serupulus vel |A scruple or Gr. Granum vel A grain or 
scrupuli. | scruples. grana. grains. 
O Octarius vel oc-|A pint or pints.!| Gtt. Gutta vel gutte.|A drop or drops. 
3 tarii. Haust. |Haustus. A draught. 
£3 -|Fluiduncia vel |A fluidounce or || Infus. |Infusum. An infusion. 
| fluiduncie. fluidounces. M. Misce. Mix. 
fr Fluidrachma vel|A fluidrachm or | Mass. »|Massa. A mass. 
fluidrachme. | fluidrachms. |; Mist. |Mistura. A mixture. 
m, Minimum vel |A minim or Pil. Pilula vel A pill or pills. 
minima. minims, pilule. 
C.e. Cubic centi- About 16 min- || Pulv. |Pulvis vel pul- |A powder or 
metre. ims. veres. powders. 
Chart. |Chartula vel A small paper {| Q.S. |Quantum suffi- |A sufficient 
chartulee. or papers. cit. quantity. 
Coch. {Cochlear vel {A spoonful or || S. Signa. Write. 


cochlearia. spoonfuls. Ss. Semis. A half. 
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Examples of Common Extemporaneous Prescriptions. 


POWDERS. 


R Zinci Sulphatis, 

Pulveris Ipecacuanhea, aa, gr. xx. 

Fiat pulvis. 

S. To be taken in a wineglassful of 
sweetened water. 

An active emetic in narcotic poisoning, 
etc. 


R Pulveris Jalape gr. x. 

Potassii Bitartratis Zii. 

Misce. 

S. To be taken in syrup or molasses. 

A hydragogue cathartic, used in drop- 
sy, and in scrofulous inflammation of the 
joints. 


R Sulphuris 7i. 
Potassii Bitartratis Zii. 
Misce. 
S. To be taken in syrup or molasses. 
A laxative used in piles and cutaneous 
diseases. 


RK Pulveris Rhei gr. x. 
Magnesiz Zss. 
Fiat pulvis. 
S. To be taken in syrup or molasses. 
A laxative and antacid, used in diar- 
rhea, dyspepsia, etc. 


R Potassii Nitratis Zi. 

Antimonii et Potassii Tartratis gr. i. 

Hydrargyri Chloridi Mitis gr. vi. 

Fiat pulvis, in chartulas sex dividendus. 

S. One to be taken every two hours in 
syrup or molasses. 

A refrigerant, diaphoretic, and altera- 
tive, used in bilious fevers; usually called 
nitrous powders. 


R Pulveris Calumbe, 
Pulveris Zingiberis, 44, Zi. 
Fiat pulvis, in chartulas sex dividendus. 
S. One to be taken three times a day in 
syrup or molasses. 
A tonic, used in dyspepsia. 


Pines 


RK Pulveris Aloes, 

Pulveris Rhei, aa, 3s. 

Olei Caryophylli gtt. x. 

Saponis )ji. 

Misce, et cum aqua fiat massa in pilulas 
viginti dividenda. 

S. Two or three to be taken daily, at 
bedtime, or before a meal. 

An excellent laxative in habitual con- 
stipation. 


R Pulveris Aloes, 

Extracti Quassix, a4, Ji. 

Olei Anisi mx. 

Syrupi q. s. 

Misce, et fiat massa in pilulas triginta 
dividenda. 

S. Two to be taken once, twice, or three 
times a day. 

A laxative, tonic, and carminative, use- 
ful in dyspepsia. 


R Pulveris Scille Di. 

Hydrargyri Chloridi Mitis gr. x. 

Pulveris Acacia, 

Syrupi, 4a, q. s. 

Misce, et fiat massa in pilulas decem 
dividenda. 

S. One to be taken twice or three times 
a day. 

A diuretic and alterative, much used in 
dropsy, especially when complicated with 
organic visceral disease. 


K Plumbi Acetatis, in pulv. triti, gr. xii. 
Pulveris Opii gr. i. 
Pulveris Acaciz, 
Syrupi, 44, q. s. ut fiat massa in pilulas 
sex dividenda. 
S. One every two, three, or four hours. 
An astringent much employed in he- 
moptysis and uterine hemorrhage. 


MIXTURES. 


RK Magnesiz Zi. 

Syrupi fZi. 

Tere simul, et affunde 

Aque Acidi Carbonici fZiv. 

Fiat haustus. 

S. To be taken at a draught, the mix- 
ture being well shaken. 

An agreeable magnesia mixture. 


R Manne Zi. 

Feeniculi contusi 71. 

Aque bullientis fZiv. 

Fiat infusum et cola; dein adjice 

Magnesii Carbonatis Zii. 

Ft. mist. 

S. One-third to be taken every three or 
four hours till it operates. 


R Olei Ricini fZiss. 

Tincture Opil m.xxx. 

Pulveris Acaciz, 

Sacchari, aa, Zii. 

Aque Menthe Viridis fZiv. 

Acaciam et saccharum cum paululo aque 
menthe tere; dein oleum adjice, et iterum 
tere ; denique aquam reliquam paulatim in- 
funde, et omnia misce. 

S. A tablespoonful to be taken every 
hour or two hours till it operates. 

Used as a gentle laxative in dysentery 
and diarrhea. It is usually known by the 
name of oleaginous mixture. 


“ 
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Effervescing Draught. 
R Potassii Carbonatis ii. 


Aque fZiv. 
Liqua. 
Or, 
R Potassii Bicarbonatis Ziii. 
Aque fZiv. — 
Liqua. 


S. Add a tablespoonful of the solution 
to the same quantity of lemon or lime juice, 
previously mixed with a tablespoonful of 
water; and give the mixture in the state of 
effervescence, every hour or two hours. 
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An excellent diaphoretic and anti-eme- 
tic in fever with nausea or vomiting. If 
morphine is needed, it should be dissolved 
in the lemon juice. It is precipitated from 
alkaline solutions. 


BR Acidi Nitrosi f7i. 

Tincture Opii gtt. xl. 

Aquz Camphore f3 viii. 

Misce. 

S. One-fourth to be taken every three 
or four hours. 

Hope’s camphor mixture, used in dysen- 
tery, diarrhoea, and cholera. 


SOLUTIONS. 


BR Magnesii Sulphatis Zi. 

Syrupi Limonis f3i. 

Aquez Acidi Carbonici f3 vi. 

Misce. 

S. To be taken at a draught. 

An agreeable mode of administering 
sulphate of magnesium. 


R Quiniz Sulphatis gr. xii. 

Acidi Sulphurici Aromatici gtt. xxiv. 

Syrupi f3ss. 

Aque Menthe Piperite fZi. 

Misce. 

S. A teaspoonful to be taken every hour 
or two hours. 

A good mode of administering sulphate 
of quinine in solution. 


INFUSIONS. 


R Senne Ziil. 

Magnesii Sulphatis, 

Manne, 4a, 35s. 

Feniculi I. 

Aque bullientis Oss. 

Macera per horam in vase leviter clauso, 
et cola. 

S. A teacupful to be taken every four 
or five hours till it operates. 

An excellent purgative in febrile com- 
plaints. 


R Calumbe contuse, 

Zingiberis contusi, 44, Zss. 

Senne Zii. 

Aquz bullientis Oi. 

Macera per horam in vase leviter clauso, 
et cola. 

S. A wineglassful to be taken morning, 
noon, and evening, or less frequently if it 
operate too much. 

An excellent remedy in dyspepsia with 
constipation and flatulence. 





METRIC PRESCRIPTIONS. 


Of late years, since the more general use of the metric system, prescriptions written 
according to this method have been frequently employed, especially in sections of our 
country inhabited by those who are accustomed to use the system, which is now almost 
exclusively employed in Europe. For an explanation of its principles the reader is 
referred to the article on weights and measures, page 1801. Two distinet methods are 
in vogue in the United States, called respectively gravimetric and volumetric; in the 
gravimetric plan, which is almost exclusively used abroad, no measures of capacity 
are employed, weights being alone used; the unit of weight, the gramme, and its subdi- 
visions constituting the sole weights. This method is objected to by many, who are 
habituated to the usual American practice of measuring instead of weighing liquids, and 
the volumetric method, in which liquids are measured, is preferred, the unit of measure 
selected being the cubic centimetre (abbreviated C.c., and sometimes called fluigramme), 
which is equivalent to a gramme of water at 4° C. One of the principal arguments in 
favor of the volumetric method is that no plan has yet been devised by which the patient 
can take tne dose by weight; teaspoons, tablespoons, or graduated glasses are used alto- 
gether for administering liquid medicines, and it is a needless and impracticable task for 
the practitioner to constantly bear in mind the difference in specific gravity between 
chloroform, ether, glycerin, syrups, water, and other liquids, for this is absolutely neces- 
sary to secure accurate dosage if the gravimetric method is adopted ; and in addition to 
this the pharmacist would be compelled to weigh the liquids in compounding prescrip- 
tions, a troublesome innovation, or to calculate the corresponding volume of each liquid 
if graduated measures are used. Arabic numerals are exclusively employed in metric 
formule, and they are never used after the denomination, as in ordinary prescriptions ; 
this custom should never be deviated from, as it is one of the means of recognizing 
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these prescriptions. 


The following examples will illustrate the various forms of metric 


pee cupuons in general use, but it is very important that but one of these forms should 
e adopted and adhered to if the merits of this system are to be fully realized. We 
decidedly prefer form Number 1. 


Form Number 1. 


Gramma. 
RK Pulv. Aloes....... oe cecees 
Pauly. Hhel........0. sooo 115 
Olei Caryophylii........ - 16 
Saponis....... Brascsvapseve ~ 1/25 


Make twenty pills. 


The advantages of the decimal 
line are that the decimal dot is 
abolished with its dangerous 
complications, for a spot or a 
fly-speck on the prescription 
paper may increase or decrease 
the quantity of an ingredient 
ten times, and the use of the 
decimal line is familiar to all 
who use a dollar and cents 
column. 


Form Number 1. 


( Volumetric.) 
Gm. 
C.c. 
RK Magnesiz Sulph....... 30 
Acid. Sulph. Dil...... 
Syrup. Limonis........ 30 
Aque...... Busicdassessee .- 180| 
Make a draught. 


PILLS. 


Form Number 2. 


Te Puly, Alves cerccsstscssss 2: 
Pulv, Rhei....coscccveseee 1°5 
Olei Caryophylli...... ae 0 
Saponis ....csseccousccssese 1°25 

Make twenty pills. 


This form is used frequently, 
because of the familiarity with 
the arithmetical method of 
using a dot to denote a decimal 
fraction ; and where metric pre- 
scriptions are altogether in use, 
as in Continental Europe, there 
is no necessity for indicating 
the denomination, gramme 
being always understood. 


LIQUIDS. 
Form Number 2. 


( Gravimetric.) 


BR Magnesie Sulph....... 30° 
Acid. Sulph. Dil....... 6 
Syrup. Limonis........ 30° 
AQUE..c0.000 ¢ sesencenes . 180° 


Make a draught, 


Form Number 38. 


kK Pulv. Aloes......... 2 
Pulv. Rhei......... 15 Gm. 
Olei Caryophylli... °6 Gm. 
Baponise..s.....saae . 1:25 Gm, 

Make twenty pills. agi 


Gm. 


This form is an improvement 
on Number 2, and would be 
far superior to it for use in 
this country, where prescrip- 
tions written in the old sys- 
tems will long continue to be 
used; for next to writing out 
in full the word gramme, the 
indication of the unusual quan- 
tity by underscoring will pre- 
vent its being mistaken for 
grain. 


Form Number 3. 


{ Volumetric.) 


RK Magnesia Sulph, 30 Gm, 
Acid. Sulph. Dil. —*6 C.c. 
Syrup. Limonis.. 30 C.c. 
Aque...... Svs oeeoen 180 Ce. 


Make a draught. 


TABLES OF WEIGHTS AND MEASURES. 


APOTHECARIES’ WEIGHT. U.S. 


Pound, Troyounces. Drachms. 
fb 1 == 12 — cs — 
1 — = 
5 3 1 oe 


The Imperial Standard Troy weight, at present 


Scruples. Troy Grains. 
288 = 5760 
24 — 480 
3 = 60 
3) 1 Se gr. 20 


recognized by the British laws, cor- 


responds with the Apothecaries’ weight in pounds, ounces, and grains; but differs from 
it in the division of the ounce, which, according to the former scale, contains twenty 
pennyweights, each weighing twenty-four grains. 


AVOIRDUPOIS WEIGHT. Br. 
Pound. Ounces. Drachma. Troy Grains. 
tb 1 —_ 16 = 256 = 7000 
oz. 1 = 16 = 4387°5 
dr. 1 — gr. 27°34875 


Relative Value of Troy and Avoirdupois Weights. 


Pound. Pounds. Pound. 
1 Troy == 0°822857 Avoirdupois — 0 
1 Avoirdupois = 1:215277 Troy _comsae | 


Ounces. Grains. 
13 72°5 
2 280 
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APOTHECARIES’ OR WINE MEASURE. U.S. 


Gallon. Pints. Fluidounces. Fluidrachms. Minims. Cubic Iaches., 
Cong. 1 = 8 = 128 = 1024 = 61440 fanaa] 231 
Ol = 16 = 128 = 7680 — 28°875 
‘Fl = 8 = 480 = 1-8047 
ffl = m6o0 = 2256 


IMPERIAL MEASURE. 
Adopted by the British Pharmacopoeia. 


Gallon. Pints. Fluidounces, Fluidrachms, Minims. 
1 = 8 = 160 = 1280 = 76800 

1 = 20 = 160 = 9600 

1 — 8 a 480 

1 — 60 


Relative Value of Apothecaries’ and Imperial Measure. 


APOTHECARIES’ MEASURE. IMPERIAL MEASURE. 
Pints, Fluidounces. Fluidrachms. Minims. 
1 gallon eat 6 13 2 23 
1 pint = 16 5 18 
1 fluidounce = 1 0 20 
1 fluidrachm = 1 2:5 
1 minim sx 1:04 
IMPERIAL MEASURE. APOTHECARIES’ MEASURE. 

Gallon. Pints. Fluidoz. Fluidr. Minims. 
1 gallon = 1 1 9 5 8 
1 pint = in 3 1 38 
1 fluidounce = 7 41 
1 fluidrachm = 58 
1 minim ss 0-96 


Relatwe Value of Weights and Measures in Distilled Water at 60° Fahrenheit. 
1. Value of Apothecaries’ Weight in Apothecaries’ Measure. 


Pints. Fluidoz. Fluidr. Minims. 
1 pound = 0°7900031 pints = 0 12 5 72238 
l ounce = _  1-0533376 fluidounces = 0 1 0 25-6020 
1 drachm = 1:0583376 fluidrachms <3 0 0 1 3:2002 
1 scruple = 0 0 0 21-0667 
oran7 st 0 0 0 10533 
2. Value of Apothecaries’ Measure in Apothecaries’ Weight. 
Devsaco) A Gr. Grains. 
t gallon = 10-12654270 pounds = 10 1 4 0 8-88 = 58328-886 
1 pint = 1:26581783 pounds = 1 8 1 1 11:1] (26723 
1 fluidounce = 0:94936332 ounces rs 0 0 7 1 15:69 = 455-6944" 
1 fluidrachm = 0-94936332 drachms — 0,0 0 2... 16-96. 56-9618 
1 minim = 0:94936332 grains — 9493 
3. Value of Avoirdupois Weight in Apothecaries’ Measure. 
Pints. Fluidounces. Fluidrachms. Minims. 
1 pound = 0-:9600732 pints =snerO 15 2 533622 
1 ounce = 0°9600732 fluidounces seeo iG 0 7 40°8351 
4. Value of Apothecaries’ Measure in Avoirdupois Weight. 
1 gallon = 833269800 pounds. 
1 pint = 1:04158725 pounds. 


1 fluidounce 1-04158725 ounces. 


= Dr. W. H. Pile, in a communication to the American Journal of Pharmacy, gives the following weights of 
the fluidounce of water, on different authorities, at 60° F.; United States standard 455°6216 grains; Sir G. Shuck- 
hurg (U.S.D.) 455°6944; British standard 455.6910; average weight 455°6690. 
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5. Value of Imperial Measure in Apothecaries’ and Avoirdupois Weights. 


Imperial Measure. Apothecaries’ Weight. Avoirdupois Weight. Grains. Cubic Inches. 
Jgalln =12113632D Ogr. = 10t0o0z = 70,000 = 277-27384 
1 pint cute 6. 192 10 —— | eee = Lol =  384:65923 
1 fluidounce = 7 O 175 = 1 = 43875 = 1-73296 
1 fluidrachm = 2 1469 = 54:69 = 0:21662 
1 minim — ‘91 = 0:00361 


In converting the weights of liquids heavier or lighter than water into measures, or 
conversely, a correction must be made for specific gravity. In converting weights into 
measures, the calculator may proceed as if the liquid was water, and the obtained meas- 
ure will be to the true measure inversely as the specific gravity. In the converse opera- 
tion, of turning measures into weights, the same assemption may be made, and the 
obtained weight will be to the true weight directly as the specific gravity. 


METRIC WEIGHTS AND MEASURES. 


The French metrical system is based upon the idea of employing, as the unit of all 
measures, whether of length, capacity, or weight, a uniform unchangeable standard, 
adopted from nature, the multiples and subdivisions of which should follow in decimal 
progression. To obtain such a standard, the length of one-fourth part of the terrestrial 
meridian, extending from the equator to the pole, was ascertained. The ten-millionth 
part of this arc was chosen as the unit of measures of length, and was denominated 
metre.* The cube of the tenth part of the metre was taken as the unit of measures of 
capacity, and denominated litre. The weight of distilled water, at its greatest density, 
which this cube is capable of containing, was called kilogramme, of which the thousandth 
part was adopted as the unit of weight, under the name of gramme. The multiples of 
these measures, proceeding in the decimal progression, are distinguished by employing 
the prefixes, deca,t hecto, kilo, and myria, taken from the Greek numerals ; and the sub- 
divisions, following the same order, by deci, centi, mill, from the Latin numerals. 
Since the introduction of this system it has been adopted by the principal nations of 
Europe, excepting Great Britain, and in many of them its use is compulsory. It is in 
general use in France, Germany, Austria, Italy, Spain, Norway, Sweden, Netherlands, 
Switzerland, Greece, and British India. It was legalized in Great Britain in 1864, and 
in the United States by an act of Congress in 1866. 


The metre, or unit of length, at 32°, — 39°370432 inches. 
The litre, or unit of capacity, = 83°816 fluidounces. U.S. 
The gramme, or unit of weight, = 15°438234874 Troy grains. 


Upon this basis the following tables have been constructed. 
MEASURES OF LENGTH. 
English Inches. 


Hectolitre (H1.) 6102-800000 
Kilolitre (K1.) 61028-000000 


Myrialitre (M1.) 610280:000000 


* There are two methods of spelling the metric units in common use, one, the original, metre, litre, gramme ; in 
the other, these are spelled meter, liter, and gram. The U.S. Pharmacopoeia of 1880 sanctions both methods, 
which, in our opinion, is unfortunate. Metre and litreare spelled meter and liter, whilst the original orthography 
is retained for gramme. 

+ Deca and hecto are sometimes written deka and hekto. 


Millimetre (mimn.) = 039387 
Centimetre (cm.) = °39370 
Decimetre (dm. ) — 8-938704 Miles. Rods. Yards. Feet. Inches. 
Metre (m.) = 89:37048 = 0 0 1 0 3°370 
Decametre (Dm.) = 398:70482 = 0 0 10 2 9-704 
Hectometre (Hm.) = $9387:04820 = 0 0 109 1 1:043 
Kilometre (Km.) = 39370:48200 = 0 160 218 1 10:482 
Myriametre (Mm.) = 893704:32000 = 6 40 156 0 8°320 
MEASURES OF CAPACITY. 

English Cubic Inches. Apothecaries’ Measure, 
Millilitre (C.c.) = 061028 = 16-2818 minims. 
Centilitre (cl.) = -610280 = 2:°70538 fluidrachms. 
Decilitre (dl.) oa 6:102800 = 3°3816 fluidounces. 
Litre (1.) = 61:028000 = 2-11385 pints. 
Decalitre (D1.) = 610:280000 = 2:6419 gallons. 
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Milligramme (mg.) 
Centigramme (cg.) 
Decigramme (dg.) 
Gramme (Gm.) 
Decagramme (Dg.) 
Hectogramme (Hg.) 
Kilogramme (Kg.) 
Myriagramme (Mg.) 
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MEASURES OF WEIGHT. 


Troy Grains. 


= 0154 

— 1548 

= 1:54382 ' 

<= 15:4328 tb (Troy). 3 5 Gr. 
= 154:3234. = 0 0 2 84:3 
= 1543:2348 = 0 3 1 43°2 
sa 15432-3487 = 2 8 1 12°3 
= 154323:4874 = 26 9 4 3:4 


Value of Avoirdupois Weights and Imperial Measures, in Metrical Weights and 


Measures, as stated in the British Pharmacopeia. 


Avoirdupois Weights. Metrical Weights. Imperial Measures. Metrical Measures. 
lpound = 4653-5925 grammes. | 1 gallon = 4:543487 litres. 
lounce = — 28°3495 a 1 pint = 0°567936 ‘ 
herein ie 0:0648 + 1 fluidounce = 0:028396 ‘ 

1 fluidrachm = 0-003549 ‘¢ 
1 minim = 0:000059 ‘ 


Inches. 





Minims. 


Oo IOS okw whe 





Vu ud dud 


Relative Value of United States and Metric Measures of Length. 








Centimetres. | Inches. Centimetres. Inches. Millimetres. Inches. Millimetres, 
30°48 6 = 15°24 he — 1°00 2 = 15°85 
27°94 5 = 12°70 ~ = 2°11 4 = 16°92 
25°40 4 = 10°16 + = 3°17 = 19°05 
22°86 3 = 7°62 4 = 6°35 j = 21°15 
20°32 2 = 5°08 t jee 8°46 4 = ea 
17°78 1 = 2°54 4 = 12°70 4 <= 23°28 





Relative Value of Apothecaries’ and Metric Fluid Measures. 





Cubic Mininis Cubic Fluid- Cubic Fluid- Cubie 
Centimetres. * Centimetres. ounces. Centimetres. ounces. Centimetres. 
= 0°06 25 = 1°54 1 = 30:00* 21 =  621°00 
= 012 30 = 1:90 2= 59°20 22 = 650°00 
= O18 35 = 2°16 3 = 89°00 23 = #£680°00 
= 0°30 45 = 2°80 5 = .148°00 25 = 74.0°00 
= 0°36 50 = 3:08 6 = 178:00 26 = 769°00 
= (0°42 50 =) 773740 7 = 207:00 27 = 798°50 
= 0°50 Fluid- 8 = 236°00 28 = 828°00 
== 0°55 drachms. 9 = 266°00 29 = 85800 
= 0°60 1 = 93°75 10 = 295°70 30 = 887-25 
= 0°68 14 = 4:65 Il =» 325:°25 31 :°=  917:60 
= 0°74 14 = 5°60 12 = 355-00 82 = 946°00 
= 0°80 1? = 6°51 13° =272385:00 48 = 1419°00 
= 0°85 2 = 7°50 14 = 414:°00 56 = 1655°00 
= 0°92 Be = 11°25 15 = 444-00 64 = 1892:00 
= 1:00 4 = 15:00 16 = 473-11 72 = 2128°00 
= 1°05 5 = 18°50 17 = 503°00 80 = 2365:00 
== Le, 6 = 22°50 18 = 532-00 96 = 2839-00 
= 117 7 = 26:00 19 = 562-00 112 = 3312°00 
== 1°25 20 = 591°50 128 = 3785:°00 


Si, seesnaisats SES i. ~<a erneSaunije- ssi eanansSsennerineeseieoeaeaeanaaaE 


* The more accurate equivalent is 29°57 C.c, 
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Relative Value of Metric Fluid and Apothecaries’ Measure. 





Cubic Fluid- Cubic Fluid- Cubic Fluid- Cubic a 
<Centimetres. ounces. Centimetres. ounces. Centimetres. drachms, | Centimetres. Minima. 
1000 = 33°81 400 = 13°53 25 = 6°76 4 = 64°8 
900 = 30°43 300 = 10°14 10 = 271 3 = 48°6 
800 = 27°05 200 = 6.76 9 = 2°43 2 = $2°4 
700 = 23°67 100 = 8°38 8 = 2°16 lt = 16.00 | 
500 = 16°90 50 = 1°69 6 = 1°62 0-07 = 1°14 
473 = 16:00 30 = 1:00* § = 1:36 005 = £4081 





* Or, more exactly, 1°01. + Or, more exactly, 16°23. 


Relative Value of Apothecaries’ and Metric Weight. 


Grains. Grammes. | Grains. Grammes. Grains. Grammes. Drachms. Grammes, 




















rss = 0°00065 1 = 0°065 24 = 1°55 1 = 3°9 
gz = 0°00101 2 = 0°130 25 = 1°62 2 = 7°8 
go = 9°00108 3 = 0°195 26 = 1°70 3 = £=11°65 
By =  0°00130 4 = 0°260 27 = 1°75 4 = 15°50 
zs = 0°00135 5 = 0°324 28 = 1°82 5 = 19°40 
go = 0°00162 6 = 0°400 29 = 1°87 6 = 23°30 
ys = 0°00180 7 = 0°460 30 = 1°95 7 = 27°20 
ied = 0°00202 8 = 0°520 31 = 2°00 Ounces. 
sy = 0°00216 9 = 0°600 32 = 2:10 1 = 81:10] 
ps = 0°00259 10 = 0°650 33 = 2°16 2 = ~ 62°20 
gz =  0°00270 ll = 0O°715 34 = 2°20 3 = 93°30 
Zo = 9°00324 12 = 0°780 35 = 2°25 4 = 124°40 
ys = 0°00360 13 = 0°845 36 = 2°30 5 = 155:50 
gs = 0°00405 14 = 0:907 37 = 2°40 6 = 186°60 
ps = 0°00432 15 = 0°972 38 = 2°47 7 = 217°70 
yz = 0°00540 $15.5 = 1000 39 = 2°55 8 = 248°80 
vo =  0°00648 “16 = ‘1°040 40 = 2°60 9 = 280°00 
4+ = 0°00810 17. = 1102 42 = 2°73 10 = 311°00 
4 = 0°01080 18 = 1°160 44 = 2°86 ll = 342714 
4 == 0°01296 19 = 1°240 48 = 3°00 12 23.) 87323 
4 = 0°01620 20 = 1°300 50 = 3°25 14 = 435°50 
4 = 0°02160 21 = 1°360 52 = 3°40 16 = 497°60 
= 0°03240 22 = 19425 56 = 3°65 24 = 746-40 
; = 0°04860 23 = 1°460 58 = 3°75 48 = 1492°80 
100 = 3110°40 
} Or, more exactly, 15°432+gr. = 1 gramme. | Or, more exactly, 31°10349 grammes. 
Relative Value of Metric and Apothecaries’ Weight. 
| 
Grammes. Grains. Grammes, Grains, | Grammes. Grains. Grammes. Grains. 
0°0010 = 07065 = 1:°003 1 = 15°43 100 = 1543°23 
0°0020 = a 07100 = 1°543 2 = 30°86 125 = 1929°04 
00040 = ¥ 0:130 = 2°006 3 = 46:30 150 = 231485 
00065 = x 0150 = 2°315 4 = 61°73 175 = £2700°65 
00081 = 4 0180 = 2778 5 = 77°16 450 = 6944°55 
070108 = 4 0°200 = 38°086 6 = 92°60 550 = 8487-78 
070162 = 3} 0°300 = 4°630 7 =e. 98:02 650 = 10031°01 
0°0324 = 07500 = 7716 8 = 123°46 750 = 11574:26 
0:0486 = ; 0-700 = 10°803 9 = 1388°90 850 = 13117°49 
' 00567 = ¢ 0:900 = 13°890 10 = 154°32 1000 = 15432°35 
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Relative Value of Avoirdupois and Metric Weight. 






Avot, Grammes. | ATI, Grammer, || ATO, orammen | AY, Grae 
ve = L772 5 = 141°75 13 = 368°54 3 = 1360°78 
%* = 3°544 6 = 170°10 14 = 396°90 4 = 1814°37 
z= —7°088 7 = 198°45 15 = 425°25 5 = 2267°96 
4 = 14175 8 = 226°80 Avoir. 6 = 2721°55 
1 = 28°350 9 = 255°15 Pounds. 7 = 3817514 
2 = 56°700 10 = 283°50 l = 453°60 8 = 3628°74 
3 = 85:°050 11 = 311°84 o  SON ILS 9 = 4082°33 
4 = 113°400 12 = 340°20 2°72 = 1000-°00 10 = 4535.92 










Grammes. 





| 28°35 38 149 125 179 600 21 (72 





29 ioe 10 39 = 1 .164 150 = 5 127 650 = 22 405 

30 = 25 40. = 1 180 200. =' 7, 24 700 = 24 303 
= ==) 1 Vo" 250 = 8 358 750 = 26 198 
= = 2) 00 300 = 10 255 800° =».28 “86 
= = 2 205 350 = 12 152 850. = 29 429 
= = 2° 3860 400 = 14 48 900 = 31 326 
= = 3 450 = 15 382 950 = 33 222 
= et Sa 500. = 17 «279 1000 = 385 120 
ss = 3 230 550 = 19 175 











APPROXIMATE MEASUREMENT. 


For the sake of convenience, in the absence of proper instruments, we often make use 
of means of measurement, which, though not precise nor uniform, afford results suffi- 
ciently accurate for ordinary purposes. Of this kind are certain household implements, 
of a capacity approaching to uniformity, and corresponding toa certain extent with the 
regular standard measures. Custom has attached a fixed value to these implements, 
with which it is proper that the practitioner should be familiar ; although their capacity, 
as they are now made, with the exception of the wineglass, generally somewhat exceeds 
that at which they were originally and still continue to be estimated. 


A tea-cup is estimated to contain about four fluidounces, or a gill. 
PEAPUICG ULES? s.. sseiee dao cteohe taees soceceeceeeee tWO fluidounces. 

A tablespoon (cochlear magnum)......... half a fluidounce. 

A teaspoon (cochlear parvum)............ a fluidrachm. 


In reading French medical works, if unacquainted with their customary expressions 
of measure, we are often left in great uncertainty as to the precise quantity indicated 
by the names. The following table, translated from the French Codex of 1866, will 
obviate this difficulty. (See Metric Table, page 1803.) 


Grammes. 
A coffeespoon (cuillerée & café, Fr., teaspoon). ......csccccrsresseeeees 
A common spoon (cuillerée, Fr., tablespoon), 4 coffeespoons, or... 20 
A glass (verre, Fr.), 8 common spoons........ pe seccnccocsssnscvccsanetsee LOUD 
A handful ( poignée, Fr.).of barleyseed..........scseseees peer Y 
p v af flaxseed ........0. seavedsceaee netics - 60 
4 of A flaxseed-meal ..........cceeeees cocsenantae 150 
ib i ss dried mallow leaves...........++ vivocee ee 
+ ve) UE st chicory. Soca 14. eee -. 380 
A pinch (pincée, Fr.) of chamomile flowers......... rey 
nls ie S arnica OCU aeeese 9000 poses weseunt eee 
# es a marshmallow. t+ ~.)s..,snssscoossssss et pena nnn 
ot mallows et | vaceopesh pasenesh e's antenna 
Ay My 4 linden SF ow pens episepeas escshs sas ket hemes 
ss ch % fruits of anise........... Gia baigsissosye scien ae ae 
3g sf LE 6 fennel...... a ost epheaecscestasens am 2 
A hen’s egg, newly weighed, has the mean weight Of .........0000 64 
+ the white alone............ degnoavetei@enesdnsasoseccetecneegeeiamEe 
zs the'yellow alotia;...3.).sinedceetaaee vive qecnsons psecyaus oun 
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Small quantities of liquid medicines are often administered by drops, each of which 
is usually considered equivalent to a minim, or the sixtieth part of a fluidrachm. The 
drop of water and of watery fluids is, sometimes, about that size; but the same is by no 
means the case with all medicinal liquids, and the drop even of the same liquid varies 
much in bulk, according to the circumstances under which it is formed. This is, there- 
fore, an uncertain mode of estimating the quantity of liquids, and should be superseded 
where minim measures can be had. Certain general rules, however, influence the for- 
mation of drops, which will enable us to form some notion of their probable relative 
number, in the same amount of liquid, when possessed of the requisite data. Thus, the 
heavier the liquid, the smaller, other things being equal, is the size of the drops, and the 
greater their number in a given measure. The drop of chloroform, for example, which 
is a very heavy liquid, is very small, much smaller than that of alcohol or ether. The 
greater or less viscidity and greater or less mobility of the liquid have much influence 
the former in increasing, the latter in diminishing the size of the drops. The adhesive- 
ness of liquids, which opposes their disposition to leave the surface from which they fall, 
requires a greater mass to overcome it, and consequently augments the size of the drop. 
The rapidity of the movement acts in a contrary direction, and the drop from a full 
bottle should be less than from one more or less emptied. The broader the surface from 
which they fall, the greater is their size. The drops from a thick-lipped bottle are 
larger than from one with thin lips. 

The results stated in the following table were obtained by Mr. Stephen L. Talbot. 
They may be relied on as accurate, and in most cases correspond with the results obtained 
by Mr. Durand and Prof. Procter (see A. J. P., i. 169; 1865, p. 8389; 1880, p. 837), but 
should be considered as indicating only the relative number of drops afforded by the 
several liquids mentioned; for, under other circumstances than those of Mr. Talbot’s 
experiments, entirely different results might be obtained as relates to each liquid. The 
preparations experimented with were those of the U. S. Pharmacopeia 1870. 


Table exhibiting the number of Drops in a fluidrachm of different Liquids, with the 
Weight in Grains and Grammes.* 


| Weight of f3j. Weight of f3j. 





Acetum Opii.......eccccess 90] 61 3°95 || Ext. Calumbe Fluid...... 139 | 50 3°24 
Acetum Sanguinariz.... 78 | 554 | 3°59 || Ext. Chimaphile Fluid.; 128 | 63 4°08 
Acetum Scille..........+0. 68 | 57 3°69 || Ext. Cimicifuge Fluid..| 147 | 48 3°11 
Acid, Aceticum......... ..| 108 58 3°75 || Ext. Cinchonew Fluid...| 138 58 3°75 
Acid. Aceticum Dilut... 68 55 3°56 || Ext. Colchici Rad. Fluid.| 160 | 57 3°69 
Acid. Carbolicum.........{ 111 59 3°82 || Ext. Colch. Sem. Fluid..| 158 55 3°56 
Acid. Hydrochloric....... 70 | 65 4:21 || Ext. Conii Fruct. Fluid.|} 137 | 61 3°95 
Acid. Hydrochlor. Dilut. 60 56 3°62 || Ext. Cubebe Fluid...... 147 | 48 3°11 
Acid. Hydrocyanice....... 60 54 3°49 || Ext. Digitalis Fluid...... 134 ; 62 4°01 
Acid. Lacticum...... dieses 111 | 66 4°27 || Ext. Duleamare Fluid.| 130 | 46 2°98 
Acid. Nitricum....... a aa Peme fib. Vie 4°98 || Ext. Ergote Fluid....... 133 60 3°88 
Acid. Nitricum Dilut....; 60 | 58 8°62 || Ext. Gelsemii Fluid.... | 149 | 49 3°14 
Acid. Nitrohydrochloric. 76 66 4°27 || Ext. Gentiane Fluid....} 144 | 64 4714 
Acid. Phosphoric. Dilut., 59 | 57 3°69 || Ext. Geranii Fluid......) 125 | 60 3°88 
Acid. Sulphuricum....... 128 | 101 6°54 || Ext. Glycyrrhize Fluid.| 133 61 3°95 
Acid. Sulphur. Aromat..| 146 | 53 3°43 || Ext. Gossypii Fluid...... 134 | 58 3°75 
Acid. Sulphuric. Dilut...| 60 | 584 | 3°79 || Ext. Hydrastis Fluid...) 160 | 954 3°49 
Acid. Sulphurosum...... 59 | 55 3°56 || Ext. Hyoscyami Fluid..| 160 | 59 3°82 
Acid. Valerianic...........| 158 | 51 3°30 || Ext. Ipecac. Fluid.......} 120 | 60 3°88 
FBther ....sc.seccoccosceeeee| 172 | 414 | 2°69 || Ext. Krameriw Fluid...| 132 | 60 3°88 
AKther Fortior....... ite 176 | 39 2°52 || Ext. Lupulini Fluid..... 140 | 55 3°56 
PAIBONDNS cdersdcce cdsteecsess. 146 | 44 2°85 || Ext. Mezerei Fluid...... 155 | 46 3°01 
Alcohol Dilutum....... isla eet |) 49 3°17 || Ext. Pareire Fluid...... 140 | 57 3°72 
| AqUassscesuesesseeeeeee| 60 | 55 | 3°56 || Ext. Pruni Virg. Fluid.) 103 | 61 | 3-95 
Aqua AMMONI2&.......004 64 | 52 3°36 || Ext. Rhei Fluid..........; 158 | 61 3°95 
Aqua Ammoniz Fortior| 66 | 50 3°24 || Ext. Rubi Fluid..........) 132) 61 3°95 
Aqua Destillata..........., 60 | 534 | 3°46 || Ext. Sabine Fluid....... 148 |; 49 3°17 
Balsam. Peruvianum....| 101 | 60 3°88 || Ext. Sarsap. Comp. Fl..| 134 | 60 3°88 
POMIUM tegstcayses coe Srenie 250 | 165 10°69 || Ext. Scilla Fluid.........; 161 58 3°75 
; Chloroform, Purificatum| 250 | 80 5°18 || Ext. Senegze Fluid....... 137 62 4:01 
| Copaiba........ 2 eo cdo a UN Sag | 3°30 || Ext. Serpentaria Fluid.) 148 | 47 3°07 
) Creasotum......cecesecces Any TPs: 564 3°66 || Ext. Stillingie Fluid...) 134 58 Bh iAs 
| Ext. Belladon. Fluid.... 


150 | 474 | 3°07 || Ext. Uva Ursi Fluid....) 137 | 60 3°88 


Ext. Buchu Fluid........ 


| 156 57 3°69 || Ext. Taraxaci Fluid..... 134 63 4°08 





* Continued on page 1806, 
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Table exhibiting the number of Drops in a fluidrachm of different Inquids, with the 
Weight in Grains and Grammes.—( Continued.) 





Ext. Valerianz Fluid.... 
Ext. Verat. Virid. Fluid. 
Ext. Zingiberis Fluid... 


Glycerinum ....... rec see 
Hydrargyrum ........00 « 
Liquor Ammonii Acet... 


Liquor Acid. Arseniosi.. 
Liquor Arsen. et Hy- 

drarg,. Iod.....44 ..c0ss foe 
Liquor Ferri Chlorid.... 


Liquor Ferri Nitratis.... 
Liquor Ferri Subsulph. 
Liquor Ferri Tersulph.. 
Liquor Hydrarg. Nit.... 


Liquor Iodi Comp...... * 
Liquor Plumbi Subacet. 
Liquor Potassz........ ay 


Liquor Potassii Arsen... 
Liquor Soda Chlorate... 
Liquor Zinci Chlorid.... 
Oleores. Aspidii.......0.. 


Oleores. Capsici.......... “ 
Oleores. Cubeb2e......0ce wt 
Oleum Aithereum...... ate 


Oleum Amygd. Amare. 
Oleum Amygd. Express. 
Oleum Anisi...... o becsdvebe 
Oleum Bergamii.......... 
Oleum Cajuputi........00 
Oleum Cari,.....s.crossese ee 
Oleum Caryophylli....... 
Oleum Chenopodii........ 
Oleum Cinnamomii...... 
Oleum Copaibe......... eee 
Oleum Cubeb2ar.......s000 
Oleum Erigerontis........ 
Oleum Feeniculi........00 
Oleum Gaultheria........ 
Oleum Hedeom2.......00. 
Oleum Juniperi.........0+. 


Oleum Lavandule....... : 
Oleum Limonis........000. 
Oleum. Uinis..scdieccses ce Gee 


Oleum Menthe Piperite 





Liquor Ferri Citratis....} 


Weight of f3j. 








Oleum Morrhu2®....ccccce 
Oleum Myristice......... 
Oleum Olive..... hasunsdga 
Oleum Ricini.......00sccess 
Oletitty Ross .....0ccccbises 
Oleum Rosmarini......... 
Oleant Rateds..... ccccass 
Oleum Sabine.......sec0e 
Oleum Sassafras ......c006 
Oleum Sesami.. eos vecce-es 
Oleum Succini.......ceccee 
Oleum Terebinthinz..... 
Oleam, Tiglii.s..c.icscs case 
Spiritus Ather. Comp... 
Spiritus ther. Nitrous 
Spiritus Ammon. Arom. 
Spiritus Camphor......... 
Spiritus Chloroform...... 
Spiritus Menthe Pip.... 
RBYTUPOS :..dsvs ssee Seetedses 
Syrupus Acacia.......s00 
Syrupus Ferri Iodidi.... 
Syrupus Rhei.....occccsee 
Syrupus Scilla........000 
Syrupus Scillze Comp.... 
Syrupus Senegee.......... 
Tinctura Aconiti......... 7 
Tinctura Belladon........ 
Tinct. Benzoini Comp... 
Tinctura Cantharid...... 
Tinct. Cinchon,. Comp... 
Tinctura Digitalis........ 
Tinectura Ferri Chlorid.. 
Tinctura Todi........ccsces 
Tinctura Nucis Vom..... 
Tinctura Opii....cccccceeee 


Tinctura Opii Camp...... 
Tinctura Opii Deod...... 
Tinctura Valeriane...... 


Tinctura Verat. Virid... 
Tinctura Zingiberis...... 
Vin. Colchici Rad........ 
Vin. Colchici Sem......... 
Vink Opiii.. ...cccseee-coccees 


mm | | 
—— 


| 
Oleum Menthe Viridis.. 





Weight of f3j. 
in gr. | in Gm. 
514 3°33 
49 3°17 
46 2°98 
484 3°14 
514 3°33 
47 3°04 
50 3°24 
46 2°98 
50 3°24 
58 3°75 
49% | 3°20 
47 3°04 
454 2°94 
50 3°24 
45 2°91 
47 3°04 
48 3°11 
47 3°04 
48 3°11 
47 3°04 
72 4°66 
73 4°73 
77 4°98 
72 4°66 
74 4°79 
70 4°53 
70 4°53 
46 2°98 
53 3°43 
48 3°11 
51 3°33 
49 3°17 
53 3°43 
53 3°43 
47 3°04 
44 2°85 
53 3°48 . 
52 3°36 
54 3°49 
52 3°36 
46 2°98 
46 2°98 
55 3°56 
54 3°49 
55 3°56 
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ALPHABETICAL TABLE OF FORMULAS AND MOLECU- 
LAR WEIGHTS. 


Note.—The figures in Roman numerals after the symbols of elements represent their 
equivalence or combining value referred to hydrogen as unity. 


PUOGIC CPNOP 6s ccs. ss ecedenet ode Wisbs cei ssniacsceumens 
EU ccna rch sirylachs o6de dy doc¥aavedsccccccascen 
MOM TGIITIOTIIC. «0 haide dds deca vec scsccscecsne 
PEE MIECIIIOTIOUS 2.04 seb siechdaevedescossscscsvecsacs 
EMER TLIC. 0 va soaecscesbd sahalde de sscescesessseone 
Acid, arsenious. See also Arsenious oxide.... 
URE C Soca de s+ 0 tos ¥o.c2 dlodebocsessescvarssesss 
MOTTE oo 500 cn00s Vo tsies svodcessasicecesqenans 
MUMIA TIIMIOPI Csi. 05 00ccebodavevaceceovsssavececcnar 
REE ONC os, 6, ccgenshinestosctcevesscacceconecs 
Acid, carbonic. See also Carbon dioxide...... 
Acid, chromic. See Chromium trioxide. 
EULER TOIC..4. 5. keWeucddcdirdccdcsccccaceecvons 
LOT TAG 5 oss cocked edadeh ove vidnalels vsenceces cose 
Cy AIC o 65 cde lo eciea dh buencthasdaescecce cesses 
Ee es 2 
ACIG, HyAriodic.......0004edesom Eb Ne seh sdna bane 
BiG, DYATODTOMIC.... -evdasabeceses covecoessceoees 
AGid, HyArochloric.....ecsecceeserescrsscsscese ees 
RU VOPOCVANIC. .....nvbadehnsssvsessssscccees sen 
PEP VATONUOTIG. oy i cnctvetchsssecsceccsvocsaresns 
Acid, hydrosulphuric. See Hydrogen sulphide. 
Acid, Kinic (quinic).......c0.sseesceseccssceees soon 
BENE E, LACEICS «0.0000 cjesd do ved dudes AO: ts Ree 
MEET OCOT IC 7253. ds0cv wdede lah saves scsctscesssens 
ACid, metaphosphoric.......cccecesesscevereesessess 
Acid, molybdic. See Molybdic oxide. 
PUEDEN ei cen es cvcatobeu¥aetvie c0beviess isecesncces 
EE TP OITOUG sis cece -csahdadesdasrscccoscnssctenens 
aie eae & Sy See ener oe 
PMCS yc hicvcas sock paderchbcccsocveccsicessescee 
PRM AOITIC HS on cant cuaeegules ssoscseesssoseceyes 
AGIA, PROSPNOTIC..... Ski veer dec ce nsecccsceveescecsees 
PNAS HOGG ROTOUS ck 1esSs ks sotcdede. sconecces sspeae 
POM Ea 06 50 0 na EO dons sak den e.s0 nese sooete 


Pa erhiG ty Ayia 2 a ee oa ee es er 
BUM eB TLCCINEG, oh ded c sch NAb Vvec¥ bic sects vcscovcseces 
Aeid, sulphurict «4... ei edsh. pombe con s'se spate 
AMM EULDNUTOUS... cA biececedh ole. sde0sdsasseces 
MMMM L TY LO aoe yh cet ee Teo e A cde csse dceodacseeate 
PME EAY ATIC. ny So2csacbetdbidieckensevks Vel soysecens 


Acid, titanic. See Titanic oxide. 


Acid, tungstic. See Tungstic oxide. 

PMEMRSEIOS, 50.00 Sek cbt Vos gers Uhanstged fosccessscate ve 
EEE AICLIANIC. 5. 11 /K9 ddd. bavcede oussscccasvovs 
MIRC eee) 5s a5 sce edascbabksuuctBel, skenaeesindseds 
EIN VIC. Soc. seaetabte als cosrespsedsaicracdes 
EIILOCINV TIC. J... 00udsccbbedaned coocncais aavesdes 
MMMPE TINOCLYVLEC, 000s. uscd cevdsdeedcscceosesve sents 
MSCS y odes as vc netebelsabidvassn thick vossnossscacets 
Poday (AMMOnIa-alum)) +/.5.0005...0c00.ssceeceeenes 
RETO) Yoev ceca cease lcs edlnd ss sicseccvecssscvbanes 
AIA (potash-alum ); i/o. cessetessoceccescsssssonene 
PEM aayee ss cescoccnbelceseedecossescsenssencaets 
Aluminum hydrate.......ccccccccsccscescescscoeses 
Aluminum sulphate.......... Pi evccsiesseveterss sevvees 


Symbol Atomic or 
or Molecular 
Formula. Weight. 
C,H,.C,H,O 88 
HCHO, — 60 
H,Sb0, 187 
H,SbO, 171 
H,AsO, 141-9 
H,AsO, 125-9 
HO,H,0, 122 
H,BO, 62 
HC, H,,0, 200 
O,H,.0OH 94. 
H,CO, 62 
HO,H,0, 148 
H,0,H;0, + H,0 210 
HCNO ni 
HC,H,O, +- H,O 8 
a ai 127°6 
HBr 80:8 
HCl 36°4 
HCN 27 
HFI 20 
HC,H,,0, 192 
HO,H,0, 90 
7H,O, 200 
O, 80 
HNO, 63 
HNO, 47 
HC,,H,,0, 282 
H,C,0, + 2H,0 126 
igs 2 256 
mo 98 
H,PHO, 82 
C,H,(NO,),0H 229 
H,P,0, 178 
HC,H,0, 138 
H,Si0, 78 
HC, ,H3;0, 284 
H,0,H,0, 118 
H,S0O, 98 
H,SO, 64 
C,,H,.0> 322 
H,C,H,0, 150 
C.H,N,0, 168 
HO,H,O, 102 
CyyH NO 588 
C_H,,-0H 88 
C,H,.OH 46 
CH,.0OH 82 
C,H,O 44 
Js + (NH,),S0,-+ 24,0 906 
Al,(SO,)s K, 4 516 
Al,(SO,)s + K,S0, -+ 24H,0 948 
Al [(Al,) VI] 27 
Al,(OH), 156 
Al,(SO,), -+ 18H,0 666 
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AMMONIA; i cadens qacuannbues biases ax kes hth co sSaise0 dy NH, 17 
Ammoniated mercury. See Mercur-ammo- 
nium chloride. 


A MMONIO=ferbie SUIPD AGO. crcces erravbecnccessanniese Fe,(SO,); + (NH,),50,-+ 24H,0 963°8 
Ammonium voengoa ber ine cct eter ee he cae se ncae 4O,H,0, 139 
A YOM ONIN DT CONN ess teat tee te sice ere tPesnsasecsencs NH,Br 97°8 
Ammonium carbonate (officinal)..........ssesee NH,HCO,.N H,NH,CO, 157 
Ammonium carbonate (Pure)........csceeseeeeeees (NH,),CO, 96 
A PAMMOMIUT CH OFIOG. case tasesdescevesc ye ecce wesceseee NH,Cl 53°4 
AMMONIUM 1OIAE. ..-cccccssseecercesececescesescoeves NH,I 1441 
AMMONIUM NitTAate......cccrcccocccssccccssessceceves NH,NO, : 80 
AMMONIUM OXAI]AtC.....060.csesreesesesesceeccevevees (NH,),C,0, + H,O 142 
AMMONIUM Phosphate.......cceceeeeeccecessseereree (NH,),H PO, 132 
AMMONIUM SUlPhate........ceseersccesees coreee cence (N H,),SO, 132 
AMMONIUM Valerianate...........ceserscecserce cones NH,C,H,0, 119 
PTY) ACCLALO. csr. csecespenecanab bas ccscceseoses voosseens C;H,,C,H,0, 180 
PARTI GNIELICG: ic escpecarstvedirest ts: sts ces socsseasne satan C,H, NO, 117 
AMtiMONousS ChIOTIAE. .0.-0c0sscccceesscsercsoeessseces SbCl, 226°2 
ATLIMONOUS OXIdE.... 5.0 sccveeveresceccssesecevecsaes Sb,0; 288 
Antimonous sulphide........cccesecesseeevecscscenees Sb,S, 336 
PNEMLETL ONLY ys tocrcoe evens: stiecuswhicnceeocden sds ses ruawien Sb [IIT, Vv] 120 
Antimony] potassium tartrate......ccccceccscccece 2KSbOC,H,0, + H,O 664 
PAGSAULOT NIT. -<05. 5 due daupueascdesepedoatsetsesnaecsesane C,,H,,NO, 267 
Apomorphine hydrochlorate........scccccssssesees C,,H,,NO,HCl1 303°4 
Beenie Us Ody out eee (Cgl,50;) + H,0 342 
PA RAGTCiaarss ices soteboh eee gl ses ccdenece a cvcksadpieeaue As [Itl, Vv] 74:9 
PRTMPOIGHOCICC?.2.cncisescstdbacstccvevesssesaslar setae AsI, 454:7 
MA TBOTIGLOXICO. .2 ane sc bsahtunees Byeehdcerinceaseene steven As,O; 229°8 
Avrse Hic SU] Phide....5..5-fatskascsaesosue'essee re vetemree As,Sx 309°8 
PATSOTLOUS OXICG... 0c cans .tnopteeereacccsersetensspeueeee As,O, 197°8 
Araenous Sulphidesrcic.:t teakeoeneves<abcedeoctomseune As,S3 245'8 
AED PING ciplecvess cress vate aiesscugiauens Jiunisste Saeweaiee C,,H,,NO, 289 
Afropine sulphate. it..besdaksveeas cobencentsrmeae (C,,H,.N O;),H,SO, 676 
BStiU I Ceivescons eooc teeth taidtheeesastarse terse seems Ba_ [II, Iv] 136°8 
Baritim CArDONALC.Wi a .tp ek bess +s sakes: sad savneedsant BaCO, 196°8 
Barium. chloride. ccdntttdsndesentaecceteceapeey meee BaCl, + 2H,O 243°6 
Barium J DVdrate. ..cccscecheeasts \scch each costa teceteee Ba(OH), 170°8 
Bamum | nitrate.d...:ssghsmetes <+sindesesavecmuemeaamens Ba(NO,), 260°8 
Barnum {peroxide -.:.\. <b Wagers catssss.caeeneceunine BaO, 168:°8 
Baprim sulphate: .:,..02,.aensyav crease <e-c0s seawnawucee BaSO, ; 232°3 
Benzoicvaldeh yd <..::ic:. dscevqulusche.asaecepseteaens C,H,O 106 
BGNZO] tes. creseants cvs tive seobanaeeas edie nase Sparen s C,H, 78 
Bonzy alcohol). d2.2.Metaateds sess oaesogs tee veeeies C,H,.OH 108 
UL aR Bepaeper errr rr os br ak Mere eye eh Be [IT] 9 
Bismuth ce. ea acsecsonc dad shat tes Rene ae ace roman eee Bi [1IlI, V] 210 
Bismuth carbonate (basic)... We. .csss-v-cgeses-cea tes (BiO),CO, + H,O 530 
Bismuth carbonate (normia])............ssseccsssees , Bi,(COs)5 600 
Bismuth citrato,....3.sctemeaeambe ox cong oeeseeeataats BiC,H,0O, 399 
Bigmuthoxychloride tetsu tee. caeernnies eae BiOC}] 261-4 
Bismuthseubnitrate, (4, teen cise sce eeey anes BiONO, + H,O 306 
BORON. ss ccs schcoky cola sxe ta eReRMMn ta tn ee. eee B [iil] 11 
BrOmine....:4...scr02-s0r0s spoeeemiesap scdedaedarsaei aes Br [1, Il, V, VII} 79°8 
Begging ..2:cactesucest cssaeteeeeeyetce nates a Mat aane os Lagoon 394 
Cag mami ycccss cesses eva pM ea tote nse ea rors hicuaees Cd [It] 111°8 
Cadmium iodide. ..:jth. ae ontseeess ences eaea anaes Cdl, 365 
Cadmitimeil phate, casss<cm enteessereec erie CdSO, 207°8 
LOCC en Merion eter crass recon o" Cs [I] 182°6 
CABG NG sass a. 05s cccsnght teat es ohsete cranes uae C,H,,N,O,+ H,O 212 
CaIOIUM .. 5:5 .ccte0hav es MAE ence te Ca [II, IV} 40 
Calcinim: acetate.iJ. ieac tah: -tesns5 beceee untae Ca(C,H,0,)9 158 
Calgium “bromide: s8h we vicssdcstsstioesaanuad CaBr, 199°6 
Caloium carbonate:. Ativadkagtcosss0c~o0c-casscanees CaCO, 100 
Calesium chloride: ... Ais ee Macississlses.85 ectewe CaCl, 110°8 
Calcium chloride (crystallized).........s0sssseeeee CaCl, + 6H,O 2188 
Valoium hyd tate. AN. kessvick badatdtedel Mev ocnpis Ca(OH), 74 
Caloium ‘hy pochJorite.ctestateresiecdiseracensst vend Ca(OCl), 142°8 
Calcium hypophosphites.is.ccessscteesen cede cccnrnes CaH,( PO,), 170 
Calcium oxalate.......... AN DATS Ce Rene led CaC,O, 128 
Calglum oxide, ...::.<ae sees ttdeiat avadateds eotanae CaO 56 


Caltinm sulphat, it .c5.s5 ,a-eceddys a oeyavstenes : . CaSod, 136 
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Calcium sulphate (crystallized)..........sseseeses CaSO, -+ 2H,O0 
MPPOONIAETY GALTIALC: ast de uct hes ccetleisssovces ovccescddsats CaC,H,0, 
Calomel. See Mercurous chloride. 

MMPIELOL ue giscaeakewe diese ct is cedcessencoesuas soevent C,,H,,0 

MSP HNOTMONODTOMALEG.....5...0...0ccecseseesteaed rotdye OF 
RIE ROM NE CUT NT ss (hCls Fak son O tas ovsscacscncecss vdevtee Ob Ad] 
RMR ICE MIG  oscase sch dou toeve ss ncesessveoucesdteed Me 
MPMRPTIPIBUI DOG sere cci ses bs. ce.cececscccsccee Suaeas CS, 

Re ote de ri ayesseus ts sccsnccscncscese seiteeete Ce [IV] (Ce,)vI 
REO ROIEUG ieee nt voce cu do8s 50 .snecseccescesccubnty Ce,(C,0,)3 + 9H,O 
RUM ERIED LG 02 cca tee laters sii secs 00+ sececs conceded C,HC!,0 + H,O 
ERM ie leans Susie 9 620 dob vhs veld sencceescecca teste Cl ‘[I, 11t;'V, Vit] 
SR ETER ET o is cuca fo 5 Sass uss 2s.0cceseccsaecb exer CHCl, 
MITTEN in Ps2 ce css ened cede desawsccsececes snovee et Cr,(SO,); + K,SO, + 24H,O 
NET 1008 oN sofas Coes sass ecnecgeaeacs ssnsTebne Cr [II, VI] (Cr,)V1I 
MALATE SESQUIOXIGG, 600.5...0...cccesescrcaedeceiye T,0, 

oo UN ag ls 4 Ge RRS ee CrO, 
ERE CS niga uses savedeaseqeceliveavestasiode C,,H,,N,O 
Cinchonidine sulphatess.ssovu.ccssssvessseseveree (C,5H»,N,0) 1,80, ++ 8H,0 
TUNG voy ies <u bot oduFabiees vecesstvscqceceuessdscddss po tlagN's 
Remmi He SUIPNatOrs.colicde sds .decetscnecoesstcete (C,,.H,,N,0),H,SO, + 2H,0 
Cinnabar. See Mercuric sulphide. 

MMR MR OT Niecy ec bases os! islets ss covet stecees ese escesnSiies Co ie VI] (Co,)VvI 
MMPI atin ci sesyisecdensbcheetscth ce cuvecvivescosnoevedss gH, NO, + H,O 
Columbium. See Niobium. ! 

ete aE ener ne C,H,N 
PPE CEESINTNE  cVeesc Russe cesMeoty ews csvncoccsces decent Cu ie (Cu,)1I 
Copper acetate... ....ccccceieseecsscees soscecseceveeses Cu(C,H,0,), + H,O 
WGPwer ACOLALE (DASIC).. 020.2... ...scveovecsoencnds's see Cu(C,H,O,), + CuO + 6H,O 
Capper Carbonate (Dasic)..........sceeoses ssevereoe Gu JO, + Cu(OH), 
NINES EDLs ro 0 .o00 38 Jays teva s'ss00deesoncsceoevecde CuSO, + 5H,O 
Copper sulphate (ammoniacal)...........scseeeseee CuSO, + 4NH,; + H,O 
Corrosive sublimate. See Mercuric chloride. 

MME 0 225 p05 05s bree dseU nos cunsosvecconscacdedve ; CuO 
SIS ORIG. on 500. seeagidinecbecsssorccceebscssaediess Cu,O 
Reis panes apa nabs wt Vat tae otsiede'ssacceccaessss (CN), 
Tans, bale oec de vishetvevdevdasensancevet reve Di_ [(Di,)V™] 
EPBRMOT ATE tc abty ties cone gseces Re dedethesriwscddeteseus tba 90 HU; 
DMITN PCE ad ilga's cage le sceded¥sniveveosss Svssenctéidhé E [(E,)V¥] 
Ether ethylic (common sulphuric)..............4 alls )e 

Ethyl acetate. See Acetic ether. 

PRM ara sane csyanleUuh ois Ueetete ose senars ceddibhs C,H, 

RUREWBEP PEG TAGG: sa Jdecocnnon sven sleds cob ea cootecsonsasvesee C,H,NO, 
RN FO OCHRE acs oar ceoh SOs lath le aes sugeccsany sseobveee - Fe,(C,H,0,). 
PGE OTICG orb. Jacke sal vivenesecvsevesccecssavesdeeve Fe,Cl, + 12H,O 
POMRRETOTTELG: 5 cca, ben duceiewtesvstsvs sossessecessapetelecs Fe,(C,H;0,), + 6H,O 
URRRANEC LO can sa3s qrsehsletnicesccascecsce sees vaaet Fe,(OH), 
PPGRRI EY DO DNOSDNILG. ge. tuseet veces cancer tees ss cee ete -- Fe,(H,PO,), 
DPCP PIGEAUG tapi csc cndoi teas beoetes ses ccscseces cessveee Fe,(NO3), 
PGEvic OX1dG (SESQUIOXICO), 12.5 2...5....0recseceesense Fe,0, 

MPGOEES PHOSDUALO :sescn8 st Uh haces ness ec scesns cence’ ‘ Fe,;(PO,), 
PPreretO PYTOPMOSPNALE, Liresete.e. sees ssceseseeereses (Fe,).(P,0,)s 
Wapric sulphate (bgsic) .2ir.20. 4... cesses ee pdadeteh Fe,0(SQ,); 
Hereic sulphate (Normal) ii. .caics....0.cccseecseses + He,(SO,)5 

RPM VOTIC BCIG 2.0. cesereddgdetcavssssevseavestseevase H,Fe.(CN ). 
MED OVATIIC ACIDS. . .5<.gWiswWA bse. chc cee vacessone stasis H,Fe(ON Ye 
MRCMRTA DEO... Jecbsteabhatest sorspoecercoees vente’ FeBr, 
PETIA CATDONALE. 0. Ae geb bsesieep oss dav nses essere ; FeCO, 
Memmus Dydrate.!. 620i CIA 1. Dil deetsessseseveune Fe(OH), 
REEIMEIOCLCO. coca cites vwagcnhs ance dh sun=esasentesmees Fel, 

Ferrous lactate...........++«. RE PPS A ee Fe(C,H,0,), + 8H,0 
MTSE OX AID LO. is aks vcaheVoatan co cnsshecascoatns ovevey FeC,0, + H,O 
PEGEPGUS OX1dO...0.. 0... .cscesistecccesnerecvceestse sewers FeO - 
FOPEGUS SUlPH Ate... ci scores sccederscssccnsscccscoveee FeSO, -+--7H,0: 
Ferrous sulphate (dried)....ccccssceeeeseereceeeeeees FeSO, + H,O 
PRMRMEIIG se yet tpt lsat gh ibagscaceulebsnqadanysinn ss ss cine ses - FL. £F] 
Gallium ........0.000006 BAe se bsantns partes woes | Ga [(Ga,)v1] 
Glucinum. See Beryllium. ta Asan nn pont 
GIUCOSC........cercccccccoscaseccse seccccccsssccescscsseses C,H,,0, 
GIYCOTIN... ... sccccsccsccacsccsscenesvsccscscssscceeass wee C,H;(OH), 


114 
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Glycol.......0e- neceqasshbiley Chunehbaagdeveseecconsranesess C,H,(OH), 
GIT, teptvccnessnscceuedes ECM EDN tess cemeret sv seestases Au_ {[I, III] 
Gold and Sodium chloride............ssecseccoereee AuCl, + NaCl 
Geld: chiorid etics cremrigctiat so cree cess seteecccn cure Au(C), 
Grape sugar. See Glucose. 
HYr0gen....cceseesseceserecscccsspenscessscscscccscees : H [I] 
Hydrogen Gioxide.......ssecsssessenseeceseccesenseeers H,0, 
Hydrogen oxide (Water), ......-ssscsceccecsees cores H,O 
Hydrogen sulphide...cccrcesscrceccerercessrecesceners HS 

HY OSCYAMINE ......... see eeesceeerenerseneeseccecseeerees C,,H..N O, 
Hyoscyamine sulphate ...cccccscseesscessceeeseceeeses (C,,H,,N O,),H,SO, 
Indigo-blue ... .cecccccecseesee soceereeeerereccenseeoeres C,H,NO 
EMQUAM cc ieeve wsetavevesscedeh(deepscoeeesecses sa+sscenseee In [(In,)VI] 
LODUR Goss Le ctiia den sbi caves aiaesp bens eemese seeccccce I [I, Ill, V; VII] 
ROGOTOPMA c50. 22 Bep ene o-sP > war ee*°9 Barty soes ces tees CHI, 
BPUANGII iy cca sos sess, s0s005-58 pscedeosercvedsesconscccsecuce Ir. [1I, IV] ({1,)IV 


Iron Compounds. See Ferrous and Ferric... Fe [II, VI] (Fe,)¥ 
Lactose. See Sugar of milk. 


Lisanth anus. <5) pains sane riceeoss evecquesesp Soceesaahh La [(La,)¥T] 
Lead......0 EC MES See ree Pb [II, IV] 
Lead acetate .......ceroocrescocrecsessccsecese: scocccoees Pb(C,H;0,). + 3H,0 
Lead acetate (basic)... ...ccccccseccsccescerceeseceeee 20(C,H,0.). 
Lead carbonate (officinal)......s.cceesreecsseeeeceess 2(PbCO,) + Pb( OH), 
Lead carbonate (pure). ........e00s bateti actoseeascacne PbCO; 

PSBAM CIOXIGGC. fesccnccescetsses coaseners ecetsusenncusueiinn PbO, 

Lead iodide........0++. rhea dbt Aetne cesses enstest ante Poi, 

Lead nitrate........ gi sdgl top sinh ons vegi=>asences sures Pb(NO,), 

Lead oxide...... is deb eas eeckseaceeehicney><osesss sepzene PbO 

Lead, red oxide Of....00 sesrsecsecrerscscesssosccoeees * Pb,0, 

Lime. See Calcium oxide. 

Lithium...... siabnendehebuctoslcs kMedibeheses ese <0 sae hanae Li v 
Lithium benzoate. ssccep deed cis cdeneeged-e 0s eauans LiC,H,0, 

EAC VU | DEOMI DG. ans peenys ccc sanchyeoncsocdeee se! sethiie LiBr 
PaUIU Mn SCALDORAGG yor cnc deeaddeoes see san sakeese ste anines Li,CO, 

Fddh iim \Cltraterdsiesasccdthactae~cpsscnsssose'sn eae wus Li,O,H,0O, 
Diph iu mipaalicy late: x, fegnedassescestnee< sees signage 2LiC,H,O, + H,O 
Magnesium........0.0+ “EP as PON TAY ore ee Mg [Il 
Magnesium carbonate (officinal) ...........sereees (MgCO,),.Mg(OH), + 5H,0 
Magnesium carbonate (pure) ..,.....sceesseseeeeecs MgCo, 
Magnesium oxide (magnesia) .........ceesceseeeveee MgO 
Maenesitim etl phate... .te.scssnccc ocassessocenuasen MgSO, -+7H,O 
Magnesium stl phit@:...-:9.:gss<c0cs0sceceessnsepeegs MgSO, + 6H,O 
MaRieAtlesas suet descree abate sedetee sssshesoss dest eamcies Mn [II, IV, V1] (Mn,)V2 
ManGANO8O CIOXICG.5, pip tnd steuesgeos-s0--coro canes MnO, 
Maneanous sulphates. esrespriansis-scoscsscnsascen , MnSO, + 4H,0 
Mercur-ammonium ChIoride.......seecceee eeeeeeee NH,HgCl 
Mercuric chloride........ itchy saab nceevosvacseosanea ane HgCl 
PLSNENTIC CYADICG, ni ccbesbaeboasds+escsssess-<otgetne He(ON ds 

Ml ercn ric 1Odide...<<5~ 2s ee eepagek en <scwsness<0oZescne Hel 
PLORGUTIC NICTALC. <.0cccndapagth Spseese saves nee se -ecnsaas Hg(NO,), 
PLOTS OX1GG vines dicas gabe deste seceansevesosnsaicens Hg 

Mercuric sulphate (normal)..........scsscesccsssees HgsSo, 
Mercuric sulphate (yellow or basic)..........0 Hg(Hg0O),S0, 
Mercuric sulphide...........00 YUE soa deesis sone strane HgS 
Mopenurous ehloride. ohety psethusbh «ss e0esssessscgans ; Hg,(Cl, 
Bleveurous JOdIGG. .- sci tematte bh --c+ neces err onue fae Hg,[, 
Puevollrous Nitrate. .csesemsere dese st<ctcscseenchecaee, Hg,(NO,), 
Blareurous sulphate... gyiGesccecnecssssscttcegenas 50, 

MI QDCULY oy <ce vain tabesse tLe PaRPEAAE vee ce scan nsek teas Hg [ 11} (Hg,)™ 
Methyl alcohol. See Alcohol methylic. 

Alobebdenuny 5.¢3. Unecsiocaaliadenl te Oyen tn le - Mo [II, IV, VI] (Mo,) ¥t 
stoi dic OX1G 00-6 ha Ecatnegh} ct bases sks cceses ees Anes MoO, 
SBLOUPDING: ...6s0d08 ssgavacent Aeeendet de weccesive tn csseanas C,,H,,NO, + H,0 
Morphine acetate....cssssssssuserssseesssssssvsoveree C,H, Wo.%0H0,". 3H,0 
Morphine hydroch loprates,.. irises 0 scsssoesnseare C H,,NO,HO1 +3H,O 
Morphine sulphatesssfopons+gbessonnsereersoecsopannn (CypHyo NO, H,SO, + 5H,0 
Marceinie ..........s-pssseatanestsacee bhdishtectrsiteens & CoabogN O, 
SWATCOLING) ive ctoss fur kuscumienanestetensy ceseateepachahies C,.H.,N O, 

oN Spplge] 4. - <5 salons asst os ss aah sb egeiscsnvouc is sassosegunns Ni [Il, SOR eee 
SN inpting...s.:ssscansassepehiveh bells 000 seoveceen soenen 


62 
196-2 
360-8 
302-4 
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ERRNO CAS ey aR te cas Nb [II, V] 
NE De oa eset tages GrgTUT ss case cecassecatasnad N [I, Ill, V] 
Olefiant gas. See Ethylene. 

OM LAR is we gk eee Gy thw chip Vaca cud sco osese vevdvaets Os [1I, IV, VI, VIII} 
MPV ROD. 050. 0ccctedes Be orang fawkes pts honed x csennenn QO [II 
RLU Serene NG Lh) sen nadsaghcnscva des seaccssconsay ; Pd [il, Iv] 
NE TEC OIN aia sh en ada ghhass doy <ssesscescsssansiesbne CN), 
Paramorphine. See Thebaine. 

MPPSOTUS ..ccc usa sas ens = eae Sai hohs= ¢os¢eya einem P [Iit, Vv] 
PROSPHOTus OXVCHIOTIGE....,..,......c0ssceeserssovenee POC), 
Phosphorus pentachloride............cceceeecseseeee PC, 

PP MMPOEUS CLICDIOTIO(: ..} 00/0 cipiesncesce secessansen BC 
Piiysostigmine salicylate.,.........ccccccccsssecese C,;H.,N,0,0,H,0; 
eae iis ess coal hoi s o0cceccessecoveesessie gH 199, 
Pilocarpine hydrochlorate...,.....csssscescoscsscene C,,H,,.N,0,HCl 
SPD UE Mak a hls dysecabcgragaviedesedescescey et} Or, Hio NO; 
ETE LOTNAGT os... hah scnppececcecscscsonsssenene PtCl, + 5H,O 
IMENTS 6 bo 2d, od ws) apats pio cascseccusceecnes Pt ([II, Iv] 
Teron sc ssa utatebistavce css cones scdescortdgn K [I 
MBPEUTONACOUMD. cheno. aehnnsrasae sseny sonecacesss KO,H,0, 
Potassium acid carbonate....,...,. ossececsccecesees KHCO, 
Potassium acid oxalate (salt of sorrel)......... KHC,O, 
Potassium and Sodium tartrate...........sssseeee KNaC,H,0, + 4H,0 
NARI IN BATSON MOI ede oquaghsccphn basse sassececcdnns i, as0, 
BPMEESTINITTD DICUTORADLG 05s Javaant dase-ovesscesesssies K,Cr,O, 

PP RMBSIUTT DILAVETALE, . 5 <j ¢ssnpnages sd sce oesccccccsonse KHO,H,0, 
Potassium bromide....., Spellate Phe neice isco sence cntune KBr 
Potassium carbonate....,... Esc aee vecaiaassesnaseyey ' (K,CO,),8H,O 
Potassium chlorate........ Reet Fe ee... hig bene KClO, 
Potassium chloride....,.... Ree Sa te one Oy KCl 
POLASSIUM ChHTOMALEC..rrercccescrrerersscesccccescesces K,CrO, 
PHATE CIANGUO. 5. opatanedtadssonestsgnanpsordssesense K,C,H,0, + H,O 
DMCA VATIIC.. sp rebsshiggadssscoscsssenscesescnps RON 
PERSIA LOLTICVATLIG, <spascedsinsoves vocsqecessroces K,Fe(CN), 

PP GMMGS IU FSTTOCYRWIGG wyepceisp -ons0oepeseoscseensey K,Fe(ON ), + 8H,O0 
PETROL V TALC. cous sccsisessccacsevesssesccsskenabe KOH 
POimemume Ny pophosphite.........scecscsccrcsceesee KH,PO, 
Bea eb 1dS.., 34. ale. |p. ssa Savecdsencuesosets KI 
BPPMMETINEIRTLILEAUG..0.00ccaccnrccteccedecesacsceross Gane KNO, 
PotassiuM perManganate.......cccoerccsescecseceees K,Mn,0, 
Potassium sulphate...,.,.s.cerccereverecccscesssccesers k,s0d, 
PMBERILITIERELITIIEG 0a sapaph ag efoueseseccas cvesen¥enese K,SO, + 2H,O0 
Potassium tartrate...... ot pies rset er (K,C,H,0,), + H,O 
Prussian blue (ferric ferrocyanide)......co.sesee ; fre,(Fe(ON )e)s 
Prussic acid. See Acid hydrocyanic. 

MME AGING esc doses ooh Veto Eden spo scaigrronesncccsadsrene C,.H.,N,0, 
BUI BUIPNALO....0ccvcsececoosactsossnseues soeen (CopH,,N,O,) 4,80, + 2H,0 
RMIT OU esas s sce s0css sapunhaesdsesdevasenseseranctuhs C,,H,,N,0, + 38H,O0 
Quinine bisulphate.....,cs.ccssusesssesssesscecsee ses (C,,H,,N,0,)H,SO, + 7H,0 
Quinine hydrobromate. .....ssseccsesescsssessessenes CooH,,N,0,H Br + 2H,0 
Quinine hydrochlorate...........ssccccsssesecssencees C,,H,,N,0,HCl + 2H,O 
Quinine sulphate......s.cceseressesereceesesees ae (C,,H,,N,0,),H,SO, + 7H,0 
Quinine valerianate.,.......0..sasescccoseccssesesenes C,,H.,N,0.C;H,,0, + H,O 
MME cra tins tend We = gdbb speaks <+sthssosansescsiassa Rh [1iI, 1V] (Rh,)V1I 
UML ERD UNV discos co sale s~ epanp ta gpamnpped esos scene onsseeanh Rb [I] 
MMPRMETINITIN . scecsse dos pene nb depsovbpainss teeecwesssbanps Ru _ [Il, IV, VI, VIII] 
Balicin.......ccccssccoesedeopsesscpsosrsccessescessssescese 1340, 
Santonin.........cccccccocpecscssecscsccscscescscsevssenes C,,H,,03 
BIGATGIUMN........crasrsepecseorpesacenges pppscccescescesece Se [(Se,) VT] 
ETE crs l ty o0s5.cdfnenibay ic ccneosthe ooestesbaane Se [II, IV, VI] 
Silica. See Silicic oxide.. ; 

Bilicic Oxide ..........sscreccocesesessessecccces socsscees _Si0, 

PMI iscpspascecssecaccsocapepoppii¢ vocacsescvsossnceeennas Si [Iv] 
reps cvccsescgsh phyp soe +sessesensaceescntans Ag [I] 

Bilver Dromide...........-rerececccces cesses seccessovece AgBr 

Silver CHIOTIAe.........capsocsiecccoccscsscecccvcvesvcnce -  AgCl 

Silver cyanide ..........+e+0+ pokalealtssesvacsosnsioh : AgON 

BUVOr 1OdIdG.......0.00.cecpsenscesevccoveccccoveserseses AgI 

Silver Nitrate... ..rpisorerccessascorceccanncveve eossces . AgNO, 


Silver nitrate (ammoniacal)........0065  sesessseee AgNO, + 2NH, 
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SOG LIM ee ee eee TR cee erie coee 


OUD ISU DUI tee rebeo ec tescecscavewesnocscsuels 
SOGM MA DItar tra bes es Meee PO bec cos sb larse cts ecses ines 
SOGMIMEMDOLELGr, .certaes ceeded ounds santas soo saesebevn 
SOUP SDrOmilOrcar sevndprcee Gov cs ct dece cee sceschsdeses 
ROME CAT DOMMUG. weve sepia cs orseoe sevens cnessscouvin 
OMT CHIOTALC greats yalghei ce cope es ers cos ese se 0s aetde 
SOC MIN CDIGLIGO Meeps patsasons=* codeccewsies css es sena 
Sodium hypophosphife.........0ssecessccsesseseeeees 
Sodium hyposulphite (thiosulphate).............. 
POGIUI 1OGIAG. 655 Suki tn cess peces see voveveccs esas one 
Sodium molybdate,........c.cccscserersceeces ceeceeees 
SIGMA TILT AUD .cssens Sedowes sdoncs css coe svc teewssienw ven 
SOdIUM Phosphate... li ccccccccecseceescssececarsvens 
Sodium pyrophosphate..........ssessccseceecesseeces 
POR SALICYIALC...... phdaedWe dee vee tassevescensn tees 
WOMIUIM BANTONIN AK cp ip teldeseds (dot bes cane vasblons 
HOGIUM sulphates... cite Reales vee vadds doawvanvpeue 
MOdIUM SUIPhite.....5..aMesssthersesesseecneeshenten 
Sodium sulphocarbolate:s....--sdi.0 ses sconce ese soves 
Simnnous chloride. Asstvuckssesdsoccstessseces reeds 
PHO EIU M » 5250s +csdeleoveoutoetens paeatensteceseiae stems 
STLOMtIUM Nitrate: ciccghesevedebeosegsacesc nese cheeeeee 
DEV CHNING ce. siccsecs ssuah vhoteswcnsesnabesadnsoss enue 
Strychnine hydrochlorate ...:......5..c0csc00 vac 
Siryehnine sulphates .is,6 iterates sesssescceeen 
Sugar (Cane SURE)! Hs icisadepnsedvkadecderescley, saenwe 
Sugar of milk (lactose) ()..2facissssocdeteve sean enw 
SUIPHUT..sotersvcrstp ebb caus duneced ag hetguieectee esos amis 
Sulphuretted hydrogen. See Hydrogen sul- 
phide. 
Tati CELUI ive essere crcocastebeesseesescctes eauay ER i vee 
Tartar emetic. See Antimonyl-potassium tar- 
trate. 

DOUWUTIUIN eiiieecocssssasactepddecssscauscevetegees eed 
GPODSTG oes ee acca tees sone sehatseaet ns receceny tame 
Ue tim 235.0330 82:8 tac Coho meeemeeeet isle rapes 
SLTUOTR UTE. «chase Seneple ds Foose pobye bat Ma ng eee deka ee 
SEIUVENGL cases toe vesis shbecte dace e's dueigeater arses ieenennee 
LUO Aes sadeceensouses se dob tteicugwe! xa Mery une neces eae 
Tin protochloride. See Stannous chloride. 

DibAtie OXiGOL..htsd task Sescaaneapeeeeeer ys sees 
Titanium ... isc fede telspels Waele ame b cacacede 
Tuigeten ... 00h. vi ae Acetate st sere 
Dufigstic oxide: AtS 1.00 Se eesti ts: vas vasens 
Ureinium...i 2b. AUP We etaicd ae hceedvnss 


Zinc carbonate (Officinal)...........sccssseccceeeeses 
Zine carbonate (pure), dase vecessvisersevsscceesees 
ZAG Chlorides, csccd ep eee iveekran visi eaeee 
ZANCEIOCIOGsssseees castes ib Mdvics eveticiskas esas ce scen alas 
Hineloxide ss. 2,... ssseeeds EOE s ealpUsceiecesessos0s beaten 
Aineiphosphide,.sv..,<. MbeMveserss eterasaeeccneoes 
AMEE su] pate sas <i. sgite ec ceevesceds coset auseeagions 
Zinc sulphide..........000 Saddalhes sadeneas.soees eames 
Livelyalerianate.\...1.salWeieienssdaxehsiacessecsavons 
AARGODIUM ss docnv opt deters Mees h tee tibeesssisdeccuineedens 
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Ag,O 231-4 

Ag SO, 311-4 
Na [1] 23 
NaC,H,0, + 3H,O 136 

Na,HASO, + 7H,O 311°9 
NaC,H,0, + H,O 162 
Nalco, 84 
NaHsO 104 
NaHC,H,0, + H,O 190 
Na,B,O, + 10H,O 882 

NaBr 102°8 
Na,CO, + 10H,O 286 

aClO, 106°4 

NaCl 58°4 
NaH,PO,-+ H,O 106 
Na,S,0, + 5H,O 248 

Nal 149-6 

Na,MoO, + H,O 223°5 
NaNO, 85 
Na, HPO, + 12H,O 858 
Na,P,O, + 10H,O, 446 
2NaC,H,0, + H,O 338 
2NaC,,H,,0, + 7H,O 698 
Na,SO, -+ 10H,O 822 
Na,SO, + 7H,O 252 
NaC,H,SO, + 2H,0 232 

SnCl, 188°5 

Sr [II, IV] 87-4 

Sr(NO,), + 4H,O 283-4 
G,, HigN.O; 334 

C,, H,,.N,O,d Cl 870°4 

(C,,H,.N,O,),H,SO, + 7H,O 892 . 
C),H.01, 342 
C,,H..0,, ++ H,O 360 
S- [II, IV, VI] 32 
Ta ([Ill, Vj 182 
Te [II, IV, VI] 128 
Els 136 

SUR eg 2038-7 
Th [Iv] 233 
C,,H,,0H 150 

Sn  [II, IV] 117-7 
TiO, 80 
Ti [Iv] 48 

W. [il, Iv, vi] 183-6 

WO, 231-6 

U_ [Iv, vq] 238:5 
CO(NH,), 60 

V_ {i, 1, V] 51:8 
C3,H5.N,05 592 

Yb [(Yb,) VI] 172°7 

Y_ [(¥,)¥q] 89:8 

Zn [II] 64:9 

Zn(C,H,0,), + 8H,O 2369 

nBr,--.»- 224°5 

(ZnCO;), + 3Z2n(OH), 546°5 

ZnCO, 124:9 

ZnCl, 135-7 

Zul, 318-1 

ZnO 80-9 

Zn,P, 2567 

ZnSO, + 7H,O 286°9 

ZnS 96-9 

Zn(C;H,O,), +H,O 284°9 

Zr [Iv] 90 . 
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TABLE OF PERCENTAGE AND SPECIFIC GRAVITY (according to Hehner).* 





5 Absolute | Absolute “ Absolute | Absolute os Absolute | Absolute 
Sp. Gravity | aicohol by|Alcohol by|| SP: Gr@vity |aicohol by|Alcohol by|| SP: Gtavity | aicohol by| Alcohol by 


at 15°6° C. weight; volume; at 15°6° 0. weight; | volume; at 156° C. weight; | volume; 
(60° F.). per Genk per cent. (60° F.). per cent. per cent. (602'F-.). per Font per cent, 
1°0000 0°00 0°00 0°9665 24°00 29°22 0°9330 43°24 50°82 
0°9995 0°26 0°33 09660 24°38 29°67 0°9325 43°48 | 51°07 
0°9990 0°53 0°66 0°9655 24°77 30°13 0°9320 43°71 51°32 
0°9985 0°79 0°99 0°9650 25°14 30°57 0°9315 43°95, | 51°58 
0-9980 1°06. 1°34 0°9645 | 25°50 30°98 0°9310 44°18 51°82 
0°9975 1°37 1°73 0°9640 25°86 31°40 0°9305 44°4] 52°06 
0°9970 1°69 2°12 0°9635 26°20 31°80 0°9300 44°64: 52°29 
0°9965 2°00 2°51 0°9630 26°53 32°19 0°9295 44°86. 52°53 
0°9960 2°28 2°86 0°9625 26°87 32°58 0°9290 45°09 52°T7 
0°9955 2°56 3°21 0°9620 27°21 32°98 0°9285 45°32 53°01 
0°9950 2°83 3°55 0°9615 27°57 33°39 O'92807 | 45°55 53°24 
0°9945 3°12 3°90 0°9610 27°93 33°81 0°9275 45°77 53°48 
0°9940 3°41 4°27 0°9605 28°25 34°18 0°9270. 46°00 53°72 
0°9935 3°71 4°63 0°9600 28°56 34°54 0°9265 46°23 53°95 
0°9930 4°00 5°00 0°9595 28°87 34°90 0°9260 46°46 54°19 
0°9925 | 4:31 5°39 0°9590 29°20 35°28 0°9255 46°68 54°43 
0°9920 4°62 5°78 0°9585 29°53 35°66 0°9250_ 46°91 54°66 
0°9915 4°94 6°17 0°9580 | 29°87 36°04 0°9245 A714 54°90 
0°9910 5°25 6°55 0°9575 30°17 36°39 0°9240 47°36 55°13 
0°9905 5°56 6°94 0°9570 30°44 36°70 0°9235 47°59 55°37 
0°9900 5°87 7°32 0°9565 30°72 37°02 0°9230° 47°82 55°60 
0°9895 6°21 7°74 0°9560 31°00 37°34 0°9225 48°05 55°83 
0°9890 6°57 8°18 0°9555 31°31 37°69 0°9220 48°27 56°07 
0°9885 6°93 8°63 0°9550 31°62 38°04 0°9215 48°50 56°30 
0°9880 7°27 9°04 0°9545 31°94 38°40 0°9210 48°73 56°54 
0°9875 7°60 9°45 0°9540 32°25 38°75 0:9205 48°96 56°77 
0°9870 7°93 9°86 0°9535 32°56 39°11 0°9200' 49°16 56°98 
0°9865 8°29 10°30 0°9530 32°87 39°47 O°9198t | 49°24 57°06 
0°9860 8°64 10°73 0°9525 33°18 | 39°81 0°9195 49°39 57°20 
0°9855 9°00 Eity 0°9520 33°47 40°14 0°9190° 49°64. 57°45 
0°9850 P36: Ve iTtol 0°9515 33°76 40°47 0°9185 49°86 57°69 
0°9845 9°71 12°05 0°9510 34°05 40°79 0-9180 50°09 58°92 
0°9840 10°08 12°49 0°9505 34°29 41°05 0°9175 50°30 58°14 
0°9835 10°46 12°96 0°9500 34°52 41°32 0°9170 50°52 58°36 
0°9830 10°85 13°43 0°9495 34°76 41°58 0°9165 50°74 58°58 
0°9825 11°23 13°90 0°9490 35°00 41°84 0-9160 50°96 58°80 
0°9820 11°62 14°37 0°9485 35°25 42°12 0°9155 Eel gt Bg 59°01 
0°9815 12°00 14°84 09480 35°50 42°40 0°9150 51°38 59°22 
0°9810 12°38 15°30 0°9475 35°75 42°67 0°9145 51°58 59°43 
0°9805 12°77 15°77 0°9470 36°00 42°95 0°9140 51°79 59°63 
0°9800 13°15 16°24 0°9465 36°28 43°26 0°9135 52°00 59°84 
0°9795. 13°54 16°70 0°9460 36°56 43°56 0°9130 52°23 60°07 
0°9790 13°92 17°17 0°9455 36°83 43°87 0°9125 52°45 60°30 
0°9785 14°36 17°70 0°9450 37°11 44°18 0°9120 52°68 60°52 
0°9780 14°82 18°25 0°9445 37°39 44°49 0°9115 52°91 60°74 
0°9775 15°25 18°78 0°9440 37°67 44°79 0°9110 53°13 60°97 
0°9770 15°67 19°28 0°9435 37°94 45°10 0°9105 53°35 61°19 
0°9765 16°08 19°78 0°9430 38°22 45°41 0°9100 53°57 61°40 
0°9760 16°46 20°24 0°9425 38°50 45°71 0°9095 53°78 61°62 
0°9755 16°85 20°71 0°9420 38°78 46°02 0°9090 54°00 61°84 
0°9750 17°25 21°19 0°9415 39°05 46°32 0°9085 54°24 62°07 
0°9745 17°67 21°69 0°9410 39°30 46°59 0°9080 54°48 62°31 
0°9740 18°08 22°18 0°9405 39°55 46°86 0°9075 54°71 62°55 
0°9735 18°46 22°64 0°9400 39°80 47°13 0°9070 54°95 62°79 
0°9730 18°85 23°10 0°9395 40°05 47°40 0°9065 55°18 63°02 
0°9725 19°25 23°58 09390 40°30 47°67 0°9060 55°41 63°24 
0°9720 19°67 24°08 0°9385 40°55 47°94 0°9055 55°64 63°46 
0°9715 20°08 24°58 0°9380 40°80 48°21 0°9050 55°86 63°69 
0°9710 20°50 25°07 0°9375 41°05 48°48 0°9045 56°09 63°91 
0°9705 20°92 25°57 0°9370 41°30 48°75 0°9040 56°32 64°14 
0°9700 21°31 26°04 0°9365 41°55 49-02 0°9035 56°55 64°36 
0°9695 21°69 26°49 0°9360 41°80 49°29 0°9030 56°77 64°58 
0°9690 22°08 26°95 0°9355 42°05 49°55 0°9025 57°00 64°80 
0°9685 22°46 27°40 0°9350 42°29 49°81 0°9020 57°21 65°01 
0°9680 22°85 27°86 0°9345 42°52 50°06 0°9015 57°42 65°21 
0°9675 23°23 28°31 0°9340 42°76 50°31 0°9010 57°63 65°41 


0°9670 23°62 28°77 0°9335 43°00 50°57 0°9005 57°83 65°61 


tk The above table will be found more complete than the one inserted upon page 143, and has been abridged 
from that of Hehner’s in the U.S. P. 1880. 
+ Officinal diluted alcohol. t Proof. 
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: Absolute | Absolute : Absolute | Absolute : Absolute | Absolute 
SP Bad [Alcohol by| Alcohol by|| SP- Gravity | Aicohol by|Alcohol by|| SP: GTAYitY | alcohol by| Alcohol by 


0°8730 69°63 76°57 0°8370 84°48 89:08 
0°8725 69°83 76°76 0°8365 84°68 89°24 
0°8720 70°04 76°94 0°8360 84°88 89°39 
0°8715 70°24 77°12 0°8355 85°08 89°55 
0°8710 70°44 77°29 0°8350 85°27 89-70 
0°8705 70°64 77°46 0°8345 85°46 89°84 


0°8010 97°70 98°59 
0°8005 97°87 98°69 
0°8000 98°03 98°80 
0°7995 98°19 98-89 
0°7990 98°34 98-98 
0°7985 98°50 99°07 


0°8700 70°84 77°64 0°8340 85°65 89°99 0°7980 98°66 99°16 
0°8695 71°04 77°82 0°8335 85°85 90°14 0°7975 98°81 99°26 
0°8690 71°25 78°00 0°8330 86°04 90°29 0°7970 98:97 99°35 
0°8685 71°46 78°18 0°8325 86°23 90°43 0°7965 99°13 99°45 


0°8680 71°67 78°36 0°8320 86°42 90°58 
0°8675 71°88 78°55 0°8315 86°62 90°73 
0°8670 72°09 78°73 0°8310 86°81 90°88 


0°7960 99°29 99°55 
0°7955 99°45 99°65 
0°7950 99°61 99°75 


0°8665 72°30 78°93 0°8305 87°00 91°02 0°7945 99°78 99°86 

/ 0°8660 72°52 79°12 0°8300 87°19 91°17 0°7940 99°94 99°96 
0°8655 72°74 7931 0°8295 87°38 91°31 Absolute | Alcohol. 
0°8650 72°96 79°50 0°8290 87°58 91°46 0°7938 100-00 100°00 


0°8645 73°17 79°68 0°8285 87°77 91°60 


* Spiritus Rectificatus, ¢ Officinal alcohol 





















0°8080 95°32 97°02 
0°8075 95°50 97°15 
0°8070 95°68 97°27 





at 156° C. F 2 
weight; | volume; weight; | volume; * | weight; | volume; 
(60° F.). per cele per cent. (60° F.). per units per cent. (60° F.). per ceeris per eon 

0°9000 58°05 65°81 0°8640 73°38 79°86 0°8280 87°96 91°75 
0°8995 58°27 66°03 0°8635 73°58 80°04 0°8275 88°16 91°90 
0°8990 58°50 66°25 0°8630 73°79 80°22 0°8270 88°36 92°05 
0°8985 58°73 66°47 | 0°8625 74°00 80°40 0°8265 88°56 92°21 
0°8980 58°95 66°69 0°8620 74°23 80°60 0°8260 88°76 92°36 
0°8975 59°17 66°90 08615 74°45 80°80 0°8255 88°96 92°51 
0°8970 59°39 67°11 0°8610 74°68 81°00 0°8250 89°16 92°66 
0°8965 59°61 67°32 0°8605 74°91 81:20 0°8245 89°35 92°80 
08960 59°83 67°53 0°8600 75°14 81°40 0°8240 89°54 92°94 
0°8955 60°04 67°73 0°8595 75°36 81°60 0°8235 89°73 93°09 
0°8950 60°26 67°93 0°8590 75°59 81°80 0°8230 89°92 93°23 
0°8945 60°46 68°13 0°8585 75°82 82°00 0°8225 90°11 93°36 
0°8940 60°67 68°33 0°8580 76°04 82°19 0°8220 90°29 93°49 
0°8935 60°88 68°52 0°8575 76°25 82°37 0°8215 90°46 93°62 
0°8930 | 61°08 68°72 0°8570 76°46 82°54 0°8210 90°64 93°75 
0°8925 61°29 68°91 0°8565 76°67 82°72 0°8205 90°82 93°87 
0°8920 61°50 69°11 0°8560 76°88 82°90 0.8200+| 91-00 94-00 
0°8915 61°71 69°30 0°8555 77°08 83°07 0°8195 91°18 94:13 
0°8910 61°92 69°50 0°8550 77°29 83°25 0°8190 91°36 94°26 
0°8905 62°14 69°71 0°8545 77°50 83°43 0°8185 91°54 94°38 
0°8900 62°36 69°92 0°8540 7°71 83°60 0°8180 91°71 94°51 
0°8895 62°59 70°14 0°8535 77°92 83°78 0°8175 91-89 94°64 
0°8890 62°82 70°35 0°8530 78°12 83°94 0°8170 92°07 94°76 
0°8885 63°04 70°57 0°8525 78°32 84°11 0°8165 92°26 94°90 
0°8880 63°26 70°77 0°8520 78°52 84°27 0°8160 92°44 95°03 
0°8875 63°48 70°97 0°8515 78°72 84°44 0°8155 92°63 95°16 
0°8870 63°70 71°17 0°8510 78°92 84°60 0°8150 92°81 95°29 
0°8865 63°91 71°38 0°8505 79°12 84°77 0°8145 93°00 95°42 
0:8860 64°13 71°58 0°8500 79°32 84°93 0°8140 93°18 95°55 
0°8855 64°35 71:78 0°8495 79°52 85°10 0°8135 93°37 95°69 
0°8850 64°57 71°98 0°8490 79°72 85°26 0°8130 93°55 95°82 
0°8845 64°78 72°18 0°8485 79°92 85°42 0°8125 93°74 95°95 
0°8840 65°00 72°38 0°8480 80°13 85°59 0°8120 93°92 96°08 
0°8835 65°21 72°58 0°8475 80°33 85°77 0°8115 94°10 96°20 
0°8830 65°42 72°77 0°8470 80°54 85°94 0°8110 94°28 96°32 
0°8825 65°63 72°96 0°8465 80°75 86°11 0°8105 94°45 96°43 
0°8820 65°83 73°15 0°8460 80°96 86°28 0°8100 94°62 96°55 
0°8815 66°04 73°34 0°8455 81°16 86°45 0°8095 94°80 96°67 
0°8810 66°26 73°54 0°8450 81°36 86°61 0°8090 94°97 96°78 
0°8805 66°48 73°73 0°8445 81°56 86°77 0°8085 95°14 96:90 
0°8800 66°70 73°93 0°8440 81°76 86°93 

0°8795 66°91 74:13 0°8435 81°96 87°09 

0°8790 67°13 74°33 0°8430 82°15 87°24 

0°8785 67°33 74°52 0°8425 82°35 87-40 0°8065 95°86 97°39 
0°8780 67°54 74:70 0°8420 82°54 87°55 0°8060 96°03 97°51 
0°8775 67°75 74°89 0°8415 82°73 87°70 0°8055 96°20 97°62 
0.8770 67°96 75°08 0°8410 82°92 87°85 0°8050 96°37 97°73 
0°8765 68°17 75°27 0°8405 83°12 88°00 0°8045 96°53 97°83 
0-8760 68°38 | 75°45 0°8400 83°31 88-16 0°8040 96°70 97°94 
0°8755 68°58 75°64 0°8395 83°50 88°31 0°8035 96°87 98°05 
0°8750 68°79 75°83 0°8390 83°69 88°46 0°8030 97°03 98°16 
0°8745 69:00 76°01 0°8385 83°88 88°61 0°8025 97°20 98-27 
0°8740 69°21 76°20 0°8380*| 84:08 88°76 0°8020 97°37 98°37 
0°8735 69°42 76°39 0°8375 84°28 88°92 0°8015 97°53 98°48 

0 
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TABLES SHOWING SPECIFIC GRAVITY CORRESPONDING 
WITH DEGREES OF HYDROMETERS. 


Baumé’s hydrometer is usually employed. In this instrument, the sp. gr. of distilled 
water is assumed as the zero of the descending scale, in relation to fluids heavier than 
itself, and as ten on the ascending scale in relation to lighter fluids. In the following 
tables, the specific gravity of liquids is given, corresponding with the several degrees of 
this hydrometer. The first column of specific gravities is taken from the French Codex. 
The second is based on the calculations of Huss. The third column was calculated by 
Mr. Henry Pemberton, of Philadelphia, in 1851. The figures in this column cor- 
respond with the degrees of the hydrometers prepared by the late Dr. W. H. Pile. 


For Liquids Lighter than Water. 


Specific Gravity. Specific Gravity. 





Degree Degree 
of hydro- |——<——————— || of hydro- 
meter, By Baumé. meter. By Baumé, 
10 1°000 1:0000 10000 44 0°809 0°8047 0°8045 
11 0°993 0°9930 0°9929 45 0°804 0°8001 0°8000 
12 0°986 0°9861 0.9859 46 0°800 0°7956 0°7954 
13 0°979 0°9792 0°9790 47 0°795 0-7911 0°7909 
14 0973 0°9724 0°9722 48 0°791 0°7866 0°7865 
15 0°966 0°9657 0°9655 49 0°787 0°7821 0°7821 
16 0°960 0.9591 0°9589 50 0°783 O-7777 0°7777 
17 0-953 0-9526 0°9523 51 0°778 0°7733 0°7734 
18 0°947 0°9462 0°9459 52 0°774 0°7689 0°7692 
19 0°941 0°9399 0°9395 53 0°770 0°7646 0°7650 
20 0°935 0°9336 0°9333 54 0°766 0°7603 0°7608 
21 0°929 0°9274 0°9271 55 0°762 0°7560 0°7567 
22 0°923 0°9212 0°9210 56 0°758 0°7518 0°7526 
23 0°917 0°9151 0°9150 57 0°754 0°7476 0°7486 
24 0-911 0°9091 0°9090 58 0°750 0°7435 0°7446 
25 0°905 0°9032 0°9032 59 0°746 0°7394 0°7407 
26 0-900 0°8974 0°8974 60 0°742 0°7354 0°7368 
27 0°894 0°8917 0°8917 61 0°738 0°7314 0°7329 
28 0°889 0°8860 0°8860 62 0°735 0°7275 0°7290 
29 0°883 0°8804 0°8805 63 0°731 secccces ° 0°7253 
30 0°878 0°8748 0°8750 64 0°727 Ecvesene ° 0°7216 
31 0°872 0°8693 0°8695 65 O°7 2G cok Assccsncs 0°7179 
32 0°867 0.8638 0°8641 66 0°720 bocccccce 0°7142 
33 0°862 0°8584 0°8588 67 0°716 besseces ‘ 0°7106 
34 0°857 0'8531 0°8536 68 0°713 dutevess . 0°7070 
35 0°852 0°8479 0°8484 69 0°709 devdeccce 0°7035 
36 0°847 0°8428 0°8433 70 Q5F06 ph) fescedesce 0°7000 
37 0°842 0°8378 0°8383 71 0°702 eucvvess ° 0°6965 
38 0°837 0°8329 0°8333 72 0°699 eccccsee ° 0°6930 
39 0°832 0°8281 0°8284 73 0°696 eas enes : 0°6896 
40 0°827 0°8233 0°8235 74 0°692 shesege’ ° 0°6863 
41 0°823 0°8186 0°8187 75 WOOO IS BhNentvasss . 0°6829 
42 0°818 0°8139 0.8139 76 UGG Pac ceseces . 0°6796 
43 0°813 0°8093 0°8092 17 O'682 1) a eectees 0°6763 





The following formulas, furnished by Dr. Pile, may prove useful by enabling any 
one to calculate the sp. gr. corresponding with the several degrees of Baumé’s hydrom- 
eter, and, conversely, the degree of Baumé’s corresponding with the sp. gr. 

1. For Liquids lighter than Water. The following formulas give the sp. gr. as repre- 
sented in the first column in the foregoing table; or, the specific gravity being known, 
give the correspondent degree of Baumé. 


4 " TESA as FRO. 
Hacise ee eps AN rs 134 = B 


The following formulas apply to the third column of specific gravities. 





wa : Piste hh ae BE 
ia ae and 130=B 
2. For Liquids heavier than Water. For the first column, am = EP. gr., and 


144 Neh ip lees 145 
144 — _*** —B°; for the third, 443—Bo= sp. gr., and 145———"_ = B®. 
sp. gr. ont sp. gr. 
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For Liquids heavier than Water. 

















Degree Specific Gravity. Degree Specific Gravity. 
of hydro- of hydro- 
meter. By Baumé. meter. By Baumé. 
0 1:000 1°0000 1°0000 38 1°359 1°3559 1°3551 
1 1°007 1:0070 1°0069 39 1°372 1°3686 1°3679 
2 1°014 1:0141 1°0139 =|] 40 1°384 1°3815 1°3809 
3 1:022 1°0213 1°0211 41 1°398 1°3947 1°3942 
4 1°029 1°0286 1°0283 42 1°412 1°4082 1°4077 
5 1°036 1°0360 1°0357 43 1°426 1°4219 1°4215 
6 1°044 1°0435 1°0431 44 1°440 1°4359 1°4356 
7 1°052 1°0511 -1°0507 45 1°454 1°4501 1:4500 
8 1°060 1°0588 1°0583 46 1°470 1°4645 1°4646 
OY 1:067 1°0666 1°0661 47 1°485 1°4792 1°4795 
10 1°075 - 41°0745 1°0740 48 1°501 1:4942 1°4949 
11 1°083 1°0825 1:0820 49 1°516 1°5096 175104 
12 1:091 1:0906 1°0902 50 1°532 1°5253 1°5263 
13 1:100 1°0988 1:0984 51 1°549 1:5413 1°5425 
14 1°108 1:1071 1°1008 52 1°566 1°5576 1°5591 
15 1°116 11155 1:1153 53 1:583 1°5742 1°5760: : | 
16 1°125 1°1240 1°1240 54 1°601 1°5912 1°5934 
Ws 1°134 1°1326 1°1328 55 1°618 1°6086 1°6111 
18 1°143 11414 1°1417 56 1'637 1°6264 1°6292 
19 1°152 1:1504 1°1507 57 1°656 1°6446 1°6477 
by 20 1°161 1°1596 1°1600 58 1°676 1°6632 1°6666 
21 Lt 1°1690 1:1693 59 1°695 1°6823 1°6860 
22 1°180 1°1785 1:1788 60 1:715 1°7019 1:7058 
23 1°190 1°1882 1°1885 61 1°736 1°7220 1°7261 
24 1°199 1°1981 1°1983 62 1°758 1°7427 1°7469 
25 1°210 1:2082 1°2083 63 1:779 1:7640 1°7682 
26 1°221 1°2184 1°2184 64 1°801 1°7856 17901 
27 1:231 1°2288 1°2288 65 1°823 1°8082 1°8125 
28 1°242 1°2394 1°2393 66 1°847 1°8312 1°8354 
29 1°252 1°2502 1°2500 67 1°872 1°8548 1°8589 
30 1°261 1°2612 1°2608 68 1°897 1°8790 | 1°8831 
31 1:275 1°2724 1:2719 69 1-921 1:9038 1:9079 
32 1°286 1°2838 1°2831 70 1°946 1:9291 1°9333 
33 1°298 1:2954 1°2946 71 1:974 1°9548 1°9595 
34 1°309 1:3072 1°3063 72 2°002 1:9809 1°9863 
35 1°321 1°3190 1°3181 73 2°031 2°0073 2°0139 
36 1°334 1°3311 1°3302 74 2°059 2°0340 2°0422 
37 1°346 1°3434 1°3425 75 2°087 2°0610 2°0714 





Gay-Lussac’s centesimal alcoholmeter is applicable only to alcohol. The scale of this 

instrument is divided into 100 unequal degrees, the zero corresponding to pure water, 
and 100° to absolute alcohol; and every intermediate degree expresses the percentage 
of pure alcohol, by measure, contained in the liquors examined. Thus, when the in- 
strument stands at 40° in any alcoholic liquid, it indicates that 100 measures of the 
liquid contain 40 of pure alcohol and 60 of water. But, as it was graduated for the 
temperature of 59° of Fahrenheit, the liquors to be tested should be brought to that tem- 
perature. Tralles’s centesimal alcoholmeter is the one used by the U.S. Government in 
gauging the strength of spirit, and is generally employed in this country by distillers 
and wholesale dealers in the purchase and sale of alcoholic liquors. The scale of this 
instrument is, like Gay-Lussac’s, divided into 100 unequal parts, each corresponding to 
the percentage by volume of pure alcohol contained in the liquors examined. As the 
sp. gr. of water is considered as unity at its temperature of greatest density 39°8° F., 
and the degrees of this scale are calculated for 60° F., the zero, corresponding to the 
density of water, will represent a sp. gr. of ‘9991. 
_ The following table of Tralles gives the percentage of alcohol by measure correspond- 
ing with the specific gravity. Under alcohol in the first part of this work a table of 
the percentage by weight corresponding with the sp. gr. is given. By means of these 
tables, in connection with the aleoholmeter, every problem that can arise in reference 
to the strength of spirituous liquors can be solved; and by the appended table, giving 
the value of Baumé’s degrees in those of Tralles, the facility is still further extended. 
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Alcoholmetrical Table of Tralles. 









Alcohol in | Specific’ gra-|| Alcohol in |Specific gra- 
100 measures} vity at 60° |/100 measures vity at 60° 
of spirit. Fahr. of spirit. Fahr. 


Alcohol in |Specific gra-|{ Alcohol in |Specific gra- 
100 measures| vity at 60° |/100 measures) vity at 60° 
of spirit. Fahr. of spirit. Fahr. 
























































“9991 26 9689 51 9315 76 *8739 





0 
1 9976 27 9679 52 +9295 77 “8712 
2 9961 28 9668 53 “9275 78 “8685 
3 ‘9947 29 “9657 54 9254 79 “8658 
4 9933 30 9646 55 9934 80 8631 
5 -9919 31 9634 56 9213 81 +8603 
6 -9906 32 9622 BT “9199 82 “8575 
7 -9893 33 9609 58 “9170 83 “8547 
8 ‘9881 34 9596 59 -9148 84 8518 
9 “9869 35 9583 60 “9126 85 “8488 
10 “9857 36 9570 61 9104 86 “8458 
11 “9845 37 9556 62 9082 87 +8498 
12 9834 38 ‘9541 63 “9059 88 +8397 
13 “9893 39 9526 64 -9036 89 "S365 
14 “9812 40 9510 65 -9013 90 8332 
15 “9802 41 9494 66 +8989 91 +8299 
16 9791 42 ‘9478 67 “8965 92 8265 
17 ‘9781 43 9461 68 8941 93 +8230 
18 ‘9771 44 “9444 69 *8917 94 “8194 
19 ‘9761 45 9427 70 “8899 95 “8157 
20 “9751 46 9409 71 “8867 96 8118 
21 9741 47 “9391 72 “8849 97 ‘8077 
22 ‘9731 48 9373 73 “8817 98 8034 
23 -9720 49 9354 74 “8791 99 7988 
24 | -9710 50 9335 75 “8765 7939 





25 | *9700 | 


Table showing the Value of the Degrees of Baumé’s Hydrometer in those of Tralles’s 


Alcoholmeter. 
Baumé, Tralles. Baumé, Tralles. Baumé. Tralles. Baumé. Tralles. 
ed neha) RO Sa ca SSR Sad 

10°12 : 0 20 50°1 30 75°6 40 92°9 
11 4°3 21 53°2 31 77°6 41 94°2 
12 9°8 22 56°1 32 79°6 42 95°5 
13 16°1 23 58°9 33 81°5 43 06°7 
14 22°9 24 61°6 34 83°4 44 97°8 
15 29°2 25 64:2 35 85°1 45 98°8 
16 34°5 26 66°6 36 86°8 46 99°7 
17 39°2 ya 69:0 a” 88°4 46°37 100°0 
18 43°1 28 (leg 38 90:0 

19 46°8 29 73°5 39 91°4 





RELATIONS BETWEEN THERMOMETERS. 


. In Fahrenheit’s thermometer, the freezing point of water is placed at 32°, and the 
boiling point at 212°, and the number of intervening degrees is 180. ; 

The Centigrade or Celsius’s thermometer, which is now recognized in the U.S. Phar- 
macopeia and has been adopted generally by scientists, marks the freezing point zero, 
and the boiling point 100°. i 

In Reauwmur’s thermometer the freezing point is at zero, and the boiling point at 80°. 

_ In De Lisle’s thermometer, used in Russia, the graduation begins at the boiling point, 
which is marked zero, while the freezing point is placed at 150°. 
_ From the above statement, it is evident that 180 degrees of Fahrenheit are equal to 
100° of the Centigrade, 80° of Reaumur, and 150° of De Lisle; or 1 degree of the first 
is equal to $ of a degree of the second, § of a degree of the third, and @ of a degree of 
the last. It is easy, therefore, to convert the degrees of one into the equivalent number 
of degrees of the other; but in ascertaining the corresponding points upon the different 
scales, it is necessary to take into consideration their different modes of graduation. 
Thus, as the zero of Fahrenheit is 32° below the point at which that of the Centigrade 
and of Reaumur is placed, this number must be taken into account in the calculation. 

1. If any degree on the Centigrade scale, either above or below zero, be multiplied by 
1:8, the result will, in either case, be the number of degrees above or below 32°, or 
the freezing point of Fahrenhezt. : ; hee 

2. The number of degrees between any point of Fahrenheit’s scale and 82°, if divided 
by 1:8, will give the corresponding point on the Centigrade. 
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THERMOMETRIC EQUIVALENTS. 


ACCORDING TO THE CENTIGRADE AND FAHRENHEIT SCALES. 








0°5 33 26 78°8 511 
1 33°8 26°1 79 51°6 
11 34 26°6 80 52 
1°6 35 27 80°6 52°2 
2 35°6 T°2 81 52°7 
2°2 36 27°7 82 53 
27 37 28 82°4 53°3 
3 37°4 28°3 83 53°8 
3°3 38 28°8 84 54 
3°8 39 29 84:2 54°4 
4 39°2 29°4 85 55 
4°4 40 30 86 55°5 
5 41 30°5 87 56 
5°5 42 31 87°8 56°1 
6 42°8 311 88 56°6 
61 43 31°6 89 57 
6°6 44 32 89°6 57°2 
7 44°6 32°2 90 57°7 
72 45 32°7 91 58 
on 46 33 91°4 58°3 
8 46°4 33°3 92 58°8 
8°3 47 33°8 93 59 
8°8 48 34 93°2 59°4 
9 48:2 34°4 94 60 
9°4 49 35 95 60°5 
—15°5 10 50 35°5 96 61 
—15 10°5 51 36 96°8 61°1 
—14:4 11 51°8 36°1 97 61°6 
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Thermometric Equivalents.—(Continued.) 





C.° Fr? C.° bt C.° F.° C.° 

87°2 189 114°4 238 142 287°6 169 

87°7 190 115 239 142°2 288 169°4 

88 190°4 115°5 240 142°7 289 170 

88°3 191 116 240°8 143 289°4 170°5 

88°8 192 116°1 241 143°3 290 171 

89 1922 116°6 242 143°8 291 171°1 

89°4 193 117 242°6 144 291°2 171°6 

90 194 117°2 243 144°4 292 172 

90°5 195 cy oad 244 145 293 172°2 

91 195°8 118 244°4 145°5 294 172°7 

911 196 118°3 245 146 294°8 173 

91°6 197 118°8 246 146°1 295 173°3 

92 197°6 119 246°2 146°6 296 173°8 

92°2 198 119°4 247 147 296°6 174 

92°7 199 120 248 147°2 297 174°4 

93 199°4 120°5 249 147°7 298 175 

93°3 200 121 249°8 148 298°4 175°5 

93°8 201 1211 250 148-3 299 176 

94 201-2 121°6 251 148°8 300 17671 

94°4 202 122 251°6 149 800°2 176°6 

95 203 122°2 252 149°4 301 177 

95°5 204 122°7 253 150 302 177°2 

96 204°8 123 253°4 150°5 303 W777 

96°1 205 123°3 254 151 303°8 178 

96°6 206 123°8 255 1511 304 178°3 

97 206°6 124 255°2 151°6 305 178°8 

97°2 207 124°4 256 152 305°6 179 

97°7 208 125 257 152°2 306 179°4 

98 208°4 125°5 258 152°7 307 180 

98°3 209 126 258-8 153 307°4 180°5 

98°8 210 126°1 259 153°3 308 181 

99 210°2 126°6 260 153°8 309 181°1 

99°4 211 127 260°6 154 309°2 181°6 
100 212 1272 261 154°4 310 182 
100°5 213 127°7 262 155 311 182°2 
101 213°8 128 262°4 155°5 312 182°7 
101-1 214 128°3 263 156 312°8 183 
101°6 215 128°8 264 156°1 313 183°3 é 
102 215°6 129 264°2 156°6 314 183°8 
102°2 216 129°4 265 157 314°6 184 
102°7 217 130 266 157°2 315 184-4 
103 217°4 130°5 267 157°7 316 185 
103°3 218 131 267°8 158 316°4 185°5 
103°8 219 131°1 268 158°3 317 186 
104 219°2 131°6 269 158°8 318 186°1 
104°4 220 132 269°6 159 318-2 186°6 
105 221 132°2 270 159°4 319 187 
105°5 222 132°7 271 160 320 187°2 
106 222°8 133 271°4 160°5 321 187°7 
106°1 223 133°3 272 161 321°8 188 
106°6 224 133°8 273 161°1 322 188°3 
107 224°6 134 273°2 161°6 323 188°8 
107°2 |- 225 134°4 274 162 323°6 189 
107°7 226 135 275 162°2 324 189°4 
108 226°4 135°5 276 162°7 325 190 374 217°2 423 
108°3 227 136 276°8 163 325°4 190°5 375 217°7 424 
108°8 228 136°1 277 163°3 326 191 375°8 218 424°4 
109 228°2 136°6 278 163°8 327 191-1 376 218°3 425 
109°4 229 137 278°6 164 327°2 191°6 377 218°8 426 
110 230 137°2 279 164°4 328 192 377°6 219 426°2 
110°5 231 137°7 280 165 329 192°2 378 219°4 427 
111 231°8 138 280°4 165°5 330 192°7 379 220 428 
1111 232 138°3 281 166 330°8 193 379°4 220°5 429 
111°6 233 138°8 282 166°1 331 193°3 380 221 429°8 
112 233°6 139 282°2 166°6 332 193°8 381 221°1 430 
112°2 234 139°4 283 167 332°6 194 381°2 221°6 431 
112°7 235 
113 235°4 
113°3 236 
113°8 237 
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Thermometric Equivalents.—(Continued. ) 


PART III. 








436 252 485°6 279 
437 252°2 486 279°4 
438 252°7 487 280 
438°8 253 487°4 280°5 
439 253°3 488 281 
440 253°8 489 281°1 
440°6 254 489-2 281°6 
44] 254°4 490 282 


442 
442°4 
443 
444 
444°2 


447°8 
448 
449 
449°6 








456°8 263 505°4 290°5 
457 263°3 506 291 
458 263°8 507 291°1 
458°6 264 507°2 291°6 
459 264°4 508 292 
460 265 509 292°2 
460°4 265°5 510 292°7 
461 266 510°8 293 
462 266°1 511 293°3 
462°2 266°6 512 293°8 
463 267 512°6 294 
464 267-2 513 294°4 
465 267°7 514 295 
465°8 268 514°4 295°5 
466 268°3 515 296 
467 268°8 516 296-1 
467°6 269 516°2 296°6 
468 269°4 517 297 
469 270 518 297-2 
469°4 270°5 519 297°7 
470 271 519°8 298 
471 271-1 520 ¢ 298°3 
471°2 271°6 521 298°8 
472 272 521°6 299 
473 272°2 522 299°4 
474 272°7 523 300 


451 260 500 287°2 
451°4 260°5 501 287°7 
452 261 501°8 288 
453 26L°1 502 288°3 
453°2 261°6 503 288°8 | 
454 262 503°6 289 
455 262°2 504 289°4 
456 262°7 505 290 














306°6 
307 
307°2 
307°7 
308 
308°3 
308°8 
309 
309°4 
310 
310°5 
311 
311°1 
311°6 
312 
312°2 
312°7 
313 
313°3 
313°8 
314 
314°4 
315 


315°5 


316 
316°1 
316°6 
317 
317°2 
317°7 
318 
318°3 
318°8 
319 
319°4 
320 
320°5 
321 
321°1 
321°6 
322 
322°2 
322°7 
323 
323°3 
323°8 
324 
324°4 
325 
325°5 
326 
326°1 
326°6 
327 
327°2 
327°7 
328 
328°3 
328°8 
329 
329°4 
330 
330°5 
331 
331°1 
331°6 
332 
332°2 
332°7 


584 
584°6 
585 
586 
586°4 
587 
588 
588°2 
589 
590 
591 
591°8 
592 
593 
593°6 


694 


595 
595°4 
596 
597 
597°2 
598 
599 
600 
600°8 
601 
602 
602°6 


603 


604 
604°4 
605 
606 
606°2 
607 
608 
609 
609°8 
610 
611 
611°6 
612 
613 
613°4 
614 
615 
615°2 
616 
617 
618 
618°8 
619 
620 
620°6 
621 
622 
622°4 
623 
624 
624°2 
625 
626 
627 
627°8 
628 
629 
629°6 
630 
631 





359 
359°4 
360 


333°8 | 633 

334 633°2 
3344 | 634 

335 635 

335°5 | 636 

336 636°8 
3361 | 637 

3366 | 638 

337 638°6 
337°2 | 639 

337°7 | 640 

338 640°4 
338°3 | 641 

338°8 | 642 

339 642°2 
339°4 | 643 

340 644 

340°5 | 645 

341 645°8 
3411 | 646 

341°6 | 647 

342 | 647°6 
3422 | 648 

342°7 | 649 

343 649-4 
343°3 | 650 

343°8 | 651 

344 6512 
344-4 | 652 

345 653 

345°5 | 654 

346 | 6548 
3461 | 655 

3466 | 656 

347 .| 6566. 
347°2 | 657 

347-7 | 658 

348 658°4 
348°3 | 659 

348°8 | 660 

349 660°2 
349°4 | 661 

350 662 

350°5 | 663 

351 663°8 
3511 | 664 

3516 | 665 | 
352 665°6 
3522 | 666 

352°7 | 667 

353 667°4 
353°3 | 668 

353°8 | 669 

354 669°2 
3544 | 670 

355 671 

355°5 | 672 

356 672'8 
3561 | 673 

3566 | 674 

357 674:6 
357-2 | 675 

357°7 | 676 

358 676°4 
358°3 

358°8 
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MINERAL SPRING WATERS. 


While the general character of natural waters has been alluded to under the heading 


AQua, in Part I. 


, it has been thought advisable to give here analyses of all American 


mineral springs of known medicinal value, together with a number of well-knowr 


European mineral waters. 


NEW ENGLAND MINERAL SPRINGS. 


Ausureu Springs, GRanp IstE Co., Vr. 
(Sulphuretted.) 


One pint contains,— 


(C. T. Jackson, M.D.) Grains. 
PO EOU GE UIO yay os cesctedecevsoesssivacees 1:095 
DUPER ORC RIOLIO® . sccccnan ocscscsoncevessves 0°627 
Calcium chloride and carbonate............ 0°601 
Potassium sulphate and sulphide.......... 1°237 
OGM SUIPMATE.. 20.0554 sescecese vevsdeue vers 0°887 
PRAM IG) WGALOES..00...0cncc cn ssecene avacsages 0-100 
Organic soil acid and loss.............ssese08 0°250 

RE asec cs vos vornecsed enseneas Retcaeee 4°797 


(The water gives off a large quantity of sul- 
phuretted hydrogen, and is distinctly alkaline 
fram excess of potassium sulphide.—C. T. J.) 


’ 
BIRCHDALE Sprinas, Concord, N.H. 


(Calcareous.) 
One pint contains,— 


(C. F. CHANDLER, 1873.) Grains. 
POUNINTECHEROMAGOss .scecsess stoves vosscsecsnseee -0°016 
Magnesium carbonate.............+00 CRO 0°063 
Ferrous carbonate.......ss.ce seccsese kedests we. «©0034 
Calcium carbonate...........cscees Patsee see cw O° 182 
POOMIMIEPMIOINGAG y, cccesvectseastsanennnessonsee . 0°047 
Potassium sulphate..........cscccscescscesese 0-008 
SCP TPre EG LG1 6, ccs oc. scc0,cangesecaseceses . 0°032 
Sodium phosphate... ..,1...00cccccsces soccer ee . 0°001 
PUNDHVETI iy asec a scnce: sccsnrs Sect ads Paiseeces eoeee =0°014 
UO rere Paes aces cea cotaes yas dovcses secseaee G LLD 
OC) PRACT ABU LOR sccoseso.csc0ts secs cageeeesssces MU UL 

PROG aan seaeeneganead Drearierae seis ere tssseb err gu 00 


CLARENDON SprINGs, RuTLAND Co., Vr. 


( Calcareous.) 
One pint contains,— 


(A. A. Haves, M.D.) SLOG. 

Caloitim tarbonate......cccocccoccccocecssssesee | 0°38 
Caleinny Chloride... .1.. ci2cscshe soee pieysest 

Sodium sulphate.............. benasescevesees 0°34 
Magnesium sulphate...........sscssceseees 

NEE Te indcs sonsveveVevderesrvescecessseven NOUS 

Cubic 

inches, 

Carbonic acid gag........s00scesscecs soreceseee 5°77 

DIG O CRIN Ao srascesuteilelitsiiedeece sssscceset 4 120 


HIGHGATE SpRINGs, FRANKLIN Co., Vt. 
(Sulphuretted.) 





Shamplain ve 

: . Spring. 86 

One pint contains,— (A. A. Hayes.) (T.SterRY Huwe) 
Grains. Grains. 
Potassium carbonate.. 0°459 = eases : 
Sodium carbonate..... 0°153 1°713 
Magnesium carbonate 0°152 0°729 
Calcium carbonate.... 0°127 0°175 
Ammoniumearbonate trace = esaveee 
Potassium chloride... 0°0938 ww... ; 
Sodium chloride....... 0°021 2°930 
Sodium sulphate....... .. seeee 0°306 
Ferrous 0xide.........0. 0°004 eateeer 
CLONiG OCI disc ccc <sones's 0°112 dessoed 
Silicic acid......... seren’” OF 102 Geonsee 
EEOtA] guceveen overs es 1:223 5°853 
Lusec Sprine, Lusec Bay, MAINE. 

( Saline.) 
' One imperial gallon contains,— 

(Dr. C. T. JAcKSoN.) an Grains, 
Sodium chloride........... aeraness gesevinesuas 199-000 
Waleciani Stl Pate. ...00. cscceseresss vecsccees 11:210 
Magnesium chloride.........c0.ccesccoscres 62°840 
BOGIUM: SUI PHA ....00sesscoce sens sesasiucee 27°985 
Ferrous carbonate........... docasuaelbuseve 2°490 
Calcium carbonate...........s00 oid eseas 6°250 
OCBlcinMm ODO ser csvcsseertre<ssanspaect bac trace 
Carbonic aCld Pas ....6c iescesccectsissansyss al asseres 
DiUbBr eee aciassgsons seevceeen seeeeeceseneneeeee ees 12°720 

Total eee cence O08 200888 CES HOSESE CEPSETESEHFE9 322°500 
NEWBURY, ORANGE Co., Vr. 
(Sulphuretted.) 

One pint contains,— ; 
(Pror. HALL.) Grains. 
Sodium carbonate.......-sscoves Pe RE SE ay ee a) 
Magnesium carbonate.........ssceccscessereeee . 0°30 
CAlGiMMeCGLDON ALE, 2550 s2s2s00sacdop smaeencnaancg ies Oa 
Sodium chloride.......+-.s2seee0 a09 sstepsaness - 0°04 
Sodium sulphate........ ey ae sone secceees - 0°30 
Magnesium sulphate.........ocecccsccrscceceee 0°05 
Ferrous phosphate........essescsecoscerseerecsee 0°05 
PSTTOUS OXI si ssc ccce ccarecssascessees te watess cae chine 
Potassium nitrate.......... Sad pecgnecsesseavesuace 0°05 
Sodium sulphide.........s000seeeeeseees o peeveees . 0°04 
Silica and suspended clay......0. ssesesseseee 1°10 
Organic matter and ammonia......... ery 0°03 
Total eeeeeesees seeeeeeeee OCCS COG CHESSER eee Fee OBESE 4°66 


Gas.—Sulphuretted hydrogen, undetermined. 
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NEW YORK MINERAL SPRINGS. 
ADIRONDACK SPRING, WHITEHALL, N.Y. ALBANY ARTESIAN WELL, ALBANY, N.Y. 
( Carbonated.) (Saline) 


One gallon contains,— Grains. | One pint contains,— 





(Pror. C. COLLIER.) Grains. 
Calcium sulphate...c.ssssssessssse cesses seeees EE Be taba a ive 
Calcium carbonate........- SeleceptesiseeCuert 18°543 Sodium car ae wees ona see Serene esses ah 
Magnesium carbonate........00ssecesseeees 16°818 | Magnesium carbonate.........sccererrereee — 2°0 
Ferrous carbonate..cccossssssessesoeeseoeeee 8°040 | Ferrous carbonate (with a little silica)... 1°00 
Manganese carbonate........ Spi ideadeeeseese traces | Calcium rete mabientmums sie 
Potassium carbonate eM Pitch wat Aes : 5°317 Sodium c OTIQC .cccevecnccence sucersues tuacny san 63 0 
Sodium carbonate, .cccoveprpscssvecacecsscagne 8°195 
ThithiM COPWONETC 5 sc aveck secre ccs to sess sea 023 Total .ncccsecscessessnce sxsecce aseienenannann - 75°00 
BOGLMIMIIGHIOLIMGiiycpceneswereesves sescsceacses 14°340 Cobic 
A ARs, asses sdnanecexcscnarcpesnetescaesteceses OTROS inches. 
Silica sees sees teespnrepnareceneseocvesses serene "742 | Carbonic acid gas....scsssecsessessecrceseee 28°00 

or in bie dunt Siti aears. ] 3 
Ferric oxide eeoees SCOCOHEEOH OSE HOOTS SOREL S CHEE e 3°129 This well 18 five hundred feet deep. 
Manganese Oxide,......:ccceccccccceccos coves . traces | 
Caleium oxide. SCHESSHOSSE SHSSESOHEOHSHEHHEEEHEHSESE 14°970 
IMS ENGR OX1DG... ccsvescsos0s00 vbeccescosse 7914 Avon Sprines, Livineston Co., N.Y. 
Aluminium OXIde, ...rsccccoseccrscsersosescee  tFACES 
PRIOR Ry cathe assetdacinaca AREER fe: 3°623 (Sulphuretted.) 
oa i Boas cetweites casacumorctess mene thdasacsy sess eat | ee i Uprer Liwer /heemen 
Sil ‘ 1a eeevose SCOSHEOHOSSHS SHSHSSHSHTHEHSSEHESEHE SETHE EEE 3 ’ Spring. Spring. Spring. 

PUIGH cree dfesencnsaeatsccevaaes ooops seccccece oecece 742 One pint contains,— (PRor. (DR. J: B. (PRor. 
Carbonic acid, free........ shar ecdhaved coheeees . 381°861 Hapuey.) Cxinton.) Brcs.) 
Carbonic acid, combined...........-eseee0e . 22°591 Grains. Grains. Grains. 
Sulphuric acid....... Seequt nad becions+aueeeeenace 6°594 | Calcium carbonate... 1:000  3°666. 3°370 
CHIOHISG., vec csecvontscceatanteeeenes a atten ove 8°701 | Sodium chloride........ 2°300 seasene 0°710 

Cubic Calcium chloride...... «2.2.0 OST! * Lee 

inch Sodium sulphate....... 2000 1:716 4:840 

anes nenes: | Magnesium sulphate. _1:250 6-201 1-010 

Free earbonic acid. deweeeces CO0Se CoSees CoCees 67°275 Calcium sulphate. eve ok: 10°500 7180 0°440 
AvusurN SpRINGs, NEAR AvuBuRN, N.Y. Sodium iodide........ eee eae CACO!) VPs 
(Sulphuretted.) ‘ean ane 

One pint contains,— Total...ccccccccscccesere 17:050 19°814 10:370 


(Dr. CHILTON.) Grains. 











i p Cubic Cubic Cubic 
Calcium sulphate....ccccerercerceersreereeseee 15°00 inches.” feeneae anelee: 
Magnesium sulphate......... pobevcson vasavaser 3°20 Carkonid abhi ane 0-70 0-49 
Magnesium ChIOTIde..,...00-000 seererenes peas. HA@I2D Sulphuretted hydro- . 

Sodium CHIOsIGGC:. gascrvssccas cossesssacnsetszes PLU LO BON asevesesegiovccecseed” ABD 1°25 050 
TORI Jocoserate serccentn dake ae hoc deek detcacvees 19°20 
Sulphuretted hydrogen, 1°5 cubic inches, 
Bauuston Spa, Saratoca Co., N.Y. 
( Saline.) 
United States. Ballston Artesian’ Franklin Artesian Condo Dentonean 
: Lithian Well. Well. Well. 
rie Tent CONTRA yor (Geology of N. ¥.) (6. f. Cuanpuer.) (0. F. Cuanpier.) (C, F. CHANDLER, 
Grains. Grains. Grains. Grains, 
Sodinm cCarpOnate,.:.....ccsooscsccps 7 ee LL 1°034 8°200 2.982 
Magnesium carbonate........006.0. 0°72 13°378 13°175 11°729 
Ferrous carbonate....c..eccceccecseee trace 0°143 0.146 0°208 
Calcium carbonate.......ccccccssoss 3°05 20°675 17°565 15°494 
Lithium carbonate .,..5seceae>ssecas). casvase 0°701 0°613 0°950 
Strontium carbonate.......ccccccece eeecee 0°083 trace 0.018 
Barium Carbonatercscccsccdescessces | .oseaes 0°397 0°125 0°484 
Potassium chlorid@....cccicecs secass pences 4°159 4°241 1°154 
Sodium chloride.....:cssccscsscscssagy WO Le 93°753 82°418 80°685 
Potassium sulphate........ Susge Gudea” leweses 0°065 0°095 trace 
Sodium sulphate...........ccccseoes « «=: 0°22 aaposps oceceee soccees 
Sodium phosphate...........sssee0 Pern Necgars 0°006 0.001 trace 
Sodium 10dide.........sccecccccceces er rasites 0°015 0°029 0°028 
Sodium ‘bromides. aie ea 0°455 0°583 0°296 
Calcium fluoride..........0..cesseeee Baers trace trace trace 
Sodium biborate............... bestes Senece trace trace trace 
Alumina...... MELE es Hees tyres 0:009 0°032 0°049 
Silica .:.A%.s weeiee SyeGuakteseecttepeseee 1:00 0°095 0°092 0°128 
Organic matter...........0. susabegsee |  eakage trace trace trace 
POUR cpsccace tevevdees tins es ertat ene OU Ge 134°968 127°315 114°205 
Cubic inches, Cubic inches, Cubic inches. Cubic inches, 


Carbonic acid gas.ccrereerreererre 30°50 $3.26 57°51 44°79 
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Bautston Spa, SaraToaa Co., N.Y. Cuirton Sprines, Ontario Co., N.Y. 
: (Sulphuretted. 
(Saline.) One pint contains,— - ) Gratin 
One wine gallon contains,— Grai (PROR. id. Catagn:} 

(STEEL.) Teins. | Magnesium carbonate.........c.0essrsesserees 1°64 
eis: ticles 140798 | Peas en teen crestor ae 
Sodium bicarbonate......... Ceeeeecererereoe 12°66 Ma nesium shinsiin Fa Tact ar 7 nly 0°51 
Magnesium bicarbonate.............00006 39°1 ian Bhinrido Wii: abaee like wee 0°51 
ECO Se a 43°407 | goainm sulphate... scccoscece Bie Ree? 0°97 
- coal acne ieee ere eo eae sp Magnesium sulphate................ Wd ep eyes 2°06 
“oa, iia 2 ae aaeta AS evAL 1 Calcium sulphate..........csssseessovscesce core 8°65 

— cael AR pe eal Organic Matter s.cccceesecersccescvccccserseees trace 
OO a aeove evecesesesecese @eeo 247°15 Total eoosceee? 008 000000808 ce0e0ee nee @eceeeeccsrce 16°71 


“‘Sulphuretted hydrogen and carbonic acid 
abound, but, the quantity having been materi- 
ally lessened while conveyed to New York, the 
proper amount could not be ascertained.” 


Cuerry VALLEY, OTsEGo Co,, N.Y. 
(Sulphuretted.) 


One pint contains,— 


Bath-House Spring. 
(J. R. Curiton, M.D.) (Pror. Perkins.) (PRor. PERKINS.) 


Spring, North of 
Bath-House. 


(Saline.) 


Phosphate Spring. 


Grains. Grains. Grains, 
Magnesium carbonate.......00scscese ood SS Ato g soeee) 13227 1°245 0°572 
Ferrous carbonate...... reaper embers Ley ad WRRSLNIE.) PB iaeee 0°306 0°078 
RTT SP OTANE Sco sasene ceveccctesaceevcsescsetevevene | ITT 1°844 0°358 
Potassium chloride...... .....00 Deatesents NaeSeveniasscescl | Miaeotss 0°311 ieee 
Sodium chloride...........sc00 ceeeees Stee deerss Perease deste 1°555 0°266 0°059 
Magnesium chloride. .............. aware rise astvessacee 0°460 vid evve eisutee 
MM TIMMTIIOLING, 500ceccrc onecicase scecasciavvcactsoceassve 0°350 eesteee eseneey 
Sodium sulphate........ ses sehened sine chins denced opeiese! « 1°385 ee preivee 
Magnesium sulphate........ eesdeeks bP ED Seshamatces BENTO f= 1 AIR. Race site sshares 
Calcium sulphate............. gee ie “eres 5 caneadon ie cape 7°210 18°683 0°659 
HN DOs 6 op ans ras aoedevicnsces nesses tosassoetvse D075 Sa Ve cerey ‘ etetece 
Silica and alumina......... Sree te dedckc taseae buacacsnies 4 0°045 Deeeeee eebeey 
BANGS... 3... cenives iteneevessehess ee caed od ante tee ab ree Fie ah Seaaese GaGa Fee oD) ences : 
Calcium phosphate........ € casecscens pesseccessoscoy see 5 Dee: seeeees 1-721 
Silica....... Peete teectessesenst ces Fitwteag sur sen tavesAtataumacel ioesecase oteawce 0078 
SUR CRIOMLLBTL 8.02. -csoncadeeanigacacipausereanters! | 0 00S aieasee aecenee 
Be rarte senedresecevedsid ecdeceeed vetedl bivétedeset 17°OO9 23°110 3°525 


CHITTENANGO Sprinas, Mapison Co., N.Y. 


(Sulphuretted.) 
White Sulphur, 

One pint contains,— (Pror. C. F. CHANDLER.) 
Grains. 
Magnesium carbonate.......cccsscscercsscsecees  1°631 
BOrroUs CATDONADC. 6 6.cec0 sasesnece sp sae jee ences 0°007 
Potagsium chloride...........5 sssecegensenacoees 0°019 
CT G5 01 wess, 129 
PEAT CHIOTIGO...1. 0.5.0 .cccscen areacopezscens... TACO 
Sodium sulphate............. ahseaesa sseceseonses,  0°027 
Magnesium sulphate............ Semeaas tach ve 0°244 
Calcium sulphate......... © saceeeeenees csencseoess 10°177 
Strontium sulphate...........cccsersocrsreennee trace 
Sodium sulphide............00. cesses ss sha aaads 0°014 
Calcium sulphide............++ Ccetsavesusaseyens sreseee 
Peete HV POBUIPHICe......2.05-s.eeecasse voseagp | fucoates 
BIMMING. .. 5005 00ces. seescees sabwiewea 60 se'aneagtssarae 0°010 


BUTIGR 66 ccs cecese PO 00ST TOSHSS FOOOTSE SCT OOTTOSTOTSOVEEEN9 0°035 


hOtal.ccsss OOCTLSC CESSES SCHOSSTOTOSOD SSS SESEDHOCoSEOD EES 12°293 
Pror. Cottier, 
Cubic inches, 


RR OOIIO MOU PAG... ccivesees vescscgvosscosevenss, A'S 
Sulphuretted hydrogen,.......sesvssereesevses Or 


Cave Spring. 
(C. F. CHANDLER.) 
Grains. 


16°534 


Pror. CoLuter. 
Cubic inches, 


3°2 
0-4 


Magnesia. 


(CO. F. CHANDLER.) 


Grains. 


14°385 
trace 
0°094 
0°116 
0°002 
trace 
0°072 


17°996 


PRor. CoLLire., 
Cubic inches. 
2°3 
1°6 
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CoLuMBIA SpriINGs, Hupson, CotumsiA Co., N.Y. 


(Sulphuretted.) 
One pint contains,— 

(ATwoop.) Grains. 
Calcium carbonate, ...s0s0c0cccsesscelscsvenss » 09 2:7234 
Potassium Chloride......sesecccee see dir eivobs 0149 
Sodium CHOriIUC.. cas csescnane beecseet Fceaihe . 10°590 
Magnesium chloride.........cccccseccessecees 3°929 
Betric Chloride... icasssorsesiosncenchd tend thine 0°427 
Calcinm BU) PUBLC.cacacepsersavdeas acitisveviess 8°117 
Sodium phosphate.......... cataasbiethavedtls 0°267 
POGIUM SUIPHIGG.ccscssoncess enpecsons tencnewed 1018 
Loss...... STICtearetmnasearie winnesectse Bashance 0°102 

Total. eeeecee @ reeseecees teee ee eeeeee eeeeeseeesee 27 323 
Cubic 
inches 

Sulphuretted hydrogen.........ssssseeserees 0°56 


Frioripa, Montgomery Co., N.Y. 


(Sulphuretted.) 

One U. &. gallon contains,— Grains. 
Sodium sulphide.....cccosscseccecsseesercees .  2°008 
Potassium sulphate.........-ccccecesecsseeses 1°390 
Sodium hyposulphite......... cesseceeseoees 0°711 
Sodium bicarbonate. ..... Wiha cons sensesssens 22°143 
Calcium bicarbonate ....2.:c..00. cececsces ovens 8°317 
Magnesium bicarbonate...... secs seeseseee 6:972 
Sodium, chloride.......cssseeiboocces sesscuswse 5°880 
ATU saeoss coredsces ies ePMbiaeo a eas se ener trace 
DLLICR sa ctuspasncatean aces bgpecapuecnesscceeeereee 0°793 
Ferrous sulphide.........005 ssececces soccsees - e076 
POUL orgect-hiiscccesstttont cose diiscspeacpie 43°390 
Cubic 

inches, 

Sulphuretted hydrogen.......ssscseceeseeees 3°765 
Carbonic acid £as.......ccccscscccocescoseesse 32°169 


LEBANON Sprines, CotumBIA Co., N.Y. 


(Thermal. Temp. 73°.) 

One pint contains,— ¢ 
(Pror. H. DussaNce.) Grains. 
SOdIUIM CAT DONSLE seve. 600s vosccceoavess sebueeee >» 0°301 
Calcium carbonate........ o cbevabaccbereateeeees 0°506 
POGINM  CUIOTIAG.. acsccaassseccasenssenduemennan 0°120 
Potassium sulphate........ cu eaw ent shtuetecass 0°130 
Magnesium sulphate .........cccccssccscccserss 0°132 
Sodinm il pide... ..scscsssascosseteesestepens 0°002 
Ferric ORIGGH ..3.05 sesccccocssseetopett beseenes s OTL iy 
ATOM INDI Vadis ser essessnvesccessdeegsetoondtsstes 0°056 
BiliCia Mei Mc. <ssavsnsvsscasccvecmumaaiecesise . 0°406 
GIsifines. ...cce0s 0°094 
Organic compounds, | Barégine * 1-183 
Total Sicedaet os upsecentss ehedtniee Coeeeaee 3°047 
Cubic 
Gases inches. 
OXY Pent cs..2 oe: sstedaaldacoeecet eevetsecctprass 0°25 
Nitrog Ot iicets< ra veckercoceetsdecstire cteteccedeat 0°44 
Carbonic acid......... wadcepecvasvensttsescssssne TRU LUO 
Total isi... SWenecates dastsedt keslapensosee mee 0°75 
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Lonemurrs WELL, RocHEsTEr, N.Y. 
(Sulphuretted.) 
One pint contains,— 
Carbonates of lime and magnesia, with 


Grains, 


trace of oxide of irom.csc.ssse csusenaees . 1:48 
Sodium. chloride... .cecesescwacsessee benven Heeuannnnn EEE 
Sodium sulphate.........+.+ Ceeeede ccescsoe ers 6°99 

Total...... senen seine eT rs 

Cubic 

Ei inches. 
Carbonic acid........00c0sccese seoeee Small quantity 
Sulphuretted hydrogen... 0006 esatees saky'ees sts 


Massena SprinGs, St. LAWRENCE Co., N.Y. 
(Sulphuretted.) 


One pint contains,— 


(Pror. Frrp. F, MEYER.) Grains. 
Ferrous carbonate....... onccens peuencrsl nk scatman aae 
Calcium. carbonate....... sssssessvasseeneenal 0°422 
Potassium, chloride,.;..:.s0sssseuseees soseee 0°06 
Sodium chloride.........«ssessseeesssenpeenene 9°961 
Magnesium chloride........ccsossecsessasese 3°741 
Sodium sulphate..,.....0-ssssssegssnesseeeae 0°437 
Calcium sulphate.......0. scccssces sececses een pal OLS 
Sodium hyposulphite......... sss» esssuvees 0°526 
Sodium phosphate...... .cosssessssnsbacsasees eee Oe 
Magnesium bromide...........sccscsess severe 0°084 
Sodium sulphide............sse0 tee 0°176 
Silicate of soda and organic compounds 1°397 
JN OER Seer cvaeseueaeanes covsessledtineaal aera 
Cubic 

inches. 

Sulphuretted hydrogen.........eseccsseeeese.  0°663 


Oak OrcHARD SPRING, GENESEE Co., N.Y. 
(Acid.) 


One gallon contains,— 





(PROF. PORTER.) In.grains, 
Sulphuric aCid s.....ccc sccceccensvees scccccoes, Loa OLe 
Ferrous sulphate........ oo opnnsente yar tea - 33°216 
Magnesium sulphate....... oc een tonaeten cups 8491 
Calcium sulphate........... wa vonsed saseeee 13°724 
Aluminium sulphate..........scccessseeseee 6°413 
Potassium sulphate, .......sesececssesceece . 2°479 
Sodium sulphate........... acosdasenegueteuee 3°162 
Sodium chloride@ssciv..<. .cossssareuses eee 1°432 
Silicic acid...... cence ou ceveges anes et teeta ema 3°324 
Organic matter.......::.s0ssessonscspesteaien 6°654 

Total grains s,s .sccyesctssed vaaeseenn oie 211°207 


RIcHFIELD Sprines, OrsEco Co., N.Y. 
(Sulphuretted.) 


One pint contains,— 


(Pror. REID.) Grains. 
Magnesium carbonate........... casindiag acesnr MEET EE 
Caloiutii Carbonate cc) ..0c: .ccses ce tase 0°870 
Sodium and magnesium chlorides ens weed 0°187 
Magnesium sulphate......ccccscsescses seve . 38°750 
Calcium sulphate.........0 oococnaas aeseenne - 2°500 
Magnesium and calcium sulphides....... 0°250 
Undetermined iirc ccae ee 19°187 

Total scctecscssssded codecs cot teuaes ete ayy 
Cubic 
inches. 


Sulphuretted hydrogen............. cseessene OD 


PART III. 


White Sulphur Spring. 














Mineral Spring Waters. 


Snaron Sprines, ScHoHarie Oo., N.Y. 


(Sulphuretted.) 











Red Sulphur. 


























Gardner Magnesia. alybeate, 
(Pror. L. Rep.) (Pror. Matscu, 1861.) 
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One pint contains,— (Dr. CHILTON.) (Pror. L. REED.) 

Grains. Grains. Grains. Grains. 
Sodium carbonate.....cccecccccce eevee 0°043 0°042 aes eved 
Magnesium carbonate.........06 esse 0°051 0°100 1°120 
MMICTIE GAT DONBLOccccccccccccscs veces 1122 0°842 an ie 
Sodium ChIOLIde...ccecce eeeveeeee 0°28 0:041 0°154 S@eveseco 
Magnesium chloride..........0+ *30 0°091 0°054 aie 
RPMITTIITOTIIGLIGC. iskcessccccesccss § — sovece 0°008 0°020 eseutee 
Magnesium sulphate........... 5°30 2°370 2°460 1:019 
Calcium sulphate........ccee. 13°95 12°080 11°687 7°975 
Sulphides of sodium and cal- 

TPRRELTI ete be ee ce etcss <e'csccecs ces 0.28 @reecee eeeccce @eoeveee 
Sulphides of calcium and 

TMAQNESIUM. ....rsncesesccccccvce —aveere 0-111 0°781 eacvees 
Silicic CIC se cscrss eereeeesoeeeeeee eeeeee 0°056 0°050 ereseee 
Potassium sulphate.......scscoso — ooneee soceune aeseees trace 
Sodium sulphate......000 steceesee eooeee @eosece @eeorvese 0°467 
Ferrous BUIphate.....cecceccrceeee ®eesee @eceveen eteseee 0°175 
Organic MaAtter..cccccce ecoveerseeee @eesee S@eeevvee @eveseee 3°560 

IDET nec etecerce Cl peckebecssucces 20°11 15:973 16°190 14°316 

Cubic inches, Cubic inches. Cubic inches. 
DICTA Circa ech eceneccscsesecs” | sscess 0°57 0°277 Ses ths 
Sulphuretted hydrogen......... 2° 1°31 0°750 sosenes 
AtMOSphePic BIL....ccccrerscreses — evneee 0°50 0°375 easined 
Saratoga Sprines, Saratoga Co., N. Y. 
(Saline.) 
"aS > | > | nei eke 5 | => =! + => F 
aS fa = af Ra a= | o> ary re aa! ea 04 pm 
oA rs ne SA oi 4 £2 | Q Sa I Sy 
One U.S. galloncon-| @3 | SE | 25) 42) Se BE a2} 93] 48 | as oe ‘aq 
o bb g oa aA 8 5 P | 
tains,— eo) Me | #3) 23) G2 | ge] SE | @s| ES) B42) Ba) Bs 
= 2} 
BS | 3 | $8] 88) He] Fo) RE) S| AS | 28 | AE] AS 
Grains| Grains} Grains} Grains} Grains| Grains) Grains] Grains| Grains] Grains| Grains| Graing 
Boracic acid........... Biewccuseceslsvecsecee|skoeteccoa tes paigtess| evaceautss | vesaccarseler acs acict lscodcateun| cocvaecscs!lcecacsvses|licdecsveesel Sascevacsa 
Siliciciacid.::.:...css.-s |e moaceaees roeccacees luxeseeaoas necdeaeualateaaerens 1-500 Revacccacr less doccer|larececcoss| crareencssiliescascerce)liececcdapese 
Alumina...... Rr accstcsce 22S) cceccccvce|  ELACO!.ccccccccelecsccseoes| trace! 0°560 “trace 0°329| 0°094) 0°415)..... otese 
Alumina and ferric 

ORIDG es cccadselesvsecces Peete se LOU lscdcsencesicesanceses| ave spisies's Gadouveseliniecesovscliseecccere lavessecepuluscsecuncel ae cececesslicwac vaceae 
Barium bicarbonate. trace} Micedecss AY US lecescnscns licecsece tac lectorersaslesnecccete 0° 996 0°875| 0°909| 0:070)....... is 
Calcium bicarbonate! 131°739)101°256|143°393| 68°000| 92°400) 84:096| 68°800 ie 459|}120°169| 93°119|109°656| 77°000 
GAICTIINICHIOTIOOs vee |sccevescee|ccsccscevelsccee SesvaWicaenictseecllertendeoas PS te etace etal stcescereel see eee sce'l ciauenrace]sakrcesonel saccercue : 
Calcium fluoride...... TTACE]....00000. EFACO Wescidsnedeapoateccecce| ctveeecese| cbedcesses “trace trace trace ‘trace eeeteseas C 
Calcium phosphate...| trace}.......+/+ Spondon sesdiedassallesvsncsssellletseites aso SLL | .cvcnecanclliceetuosadol ssaatummmalincssecen«s| teseasene ¢ 
ODEN TE OU GUO icr | cneecvoens|ssesnceses| dpuesavent| codecsaans|llancsdasneslistectpeses| esescesose| covecosens| sot ccvcscelasesesdcus| pbestsoess|(esredance ; 
Ferrous bicarbonate.|_ ik 1478 veswudacas 0°340} 5580} 65°390 3 800} 7000} 1°213) 2°570} 0O°714| 0°793) 3°215 
Lithium bicarbonate).. °942 4° 761). 000000008 | 6000000008 | 5000000008! se00000008 1°586 9°486 4°847 2°080 PTererTiti 
Magnesium bicarbo- 

Tiatos.cce: “eee eee 54924! fens 121°757| 46°710} 35°200] 65° BS 51°600| 61°912| '76°267| 72°883| 42°953| 32°338 
Magnesium chloride}......++« ual ues reses)inctascheaalisoneteoses MC OOU|sdececaschi|lsevosts ore) isccauegets | sesanesees| Gaeeccaebs (cosnseees : 
Magnesium sulphate)........0.|.++++ seereleccsececce|ecceccccceloceccceese| “OO ] | sescecccns|ereeeecces| seccecscee| sevceencce| seoseseese| sereceecce 
Phosphates. ........2000 eee Raassrstah LLCO) ecreecsees bag ectseasi|e asouressesamctnecsa| aerassvenn| secestseselieccedee sey | Sesurchese'lleserckensn lives ecevens 
Potassium bromide...|.........+|e0« eaeecs| ocusustens TEAC | LPACE MCE 1-4, .2,c005%) cevecsacasl| searcscscs|eccecsaron| seopsacece trace 
Potassium chloride...| 8°497 80" S°O49 | caccccsce|scecce 9°695| '7°660| 8624} 4°292)...... 
Potassium silicate....|.. aearede las mevocecolenevaaesaclaces Raanseeacelianicteces. [ash occoncnlsbecaasene lions cassees oneasoeey aaean anes 
Potassium sulphate..| 1°608)......... «| O°889)....cceceelevececceee 5°400} 2°032].....+.406 21 O0\eaceaveass 
Silica:::;...- pvecaes'sscace 2°260 3 255} 0°840} 2°050)...cccce0s 0°840} 1°283} 3°155; 3°184) 1°458).......... 
Strontium bicarbo- 

MALO ssssccsseccesces TIACE!) CIACEPOMOACE a vcscactshlosesesscss|ccccnceses| scosesesesti UIACOl trace! O:'OL8) Trace). sccc.e 
PEELOMIGLIPIIATILDNALC:.|s+00cesscelesers--se0| secseccseclsssecsscac|acsaacecas paces scusgtnainaseceresalynedsshecs Weare scares wennee «| trace 
SOGLUTE DIDOTAUGs sco.c|consaccess|cccosce “4 trace Seeeaeeaes|tos aoe scat trace| trace] trace| trace).......... 
Sodium bicarbonate.) 34°888 "16327 - Oe 15°400 27" 036|. "gs 474 14320} 12°662| 3°764) 4°666} 9°022) 15°000 
Sodium bromide...... OTS 1 Scceleectes Ua ltstaveces<|losacucese: | seacwunnes 0°571; O°987} 0°844| 0°266).......... 
Sodium chloride...... 390°127| 83°530, ri vr 267° 000 297°300 182° 733 214-300 398°361|459°903/141°872|506°630|370°642 
Sodium iodide....... co] 0°086)}...cceee -| 0°138] 2°560) 3°000} 2°243) 2°000) 0°126) 0°071| 0°047) ©°006! 4°235 
Sodium phosphate...|........ salerastasces O'01G | Sccenctecletecceccesie svaccersolevevensons trace} 0°007} 0°016) 0°023)... 
Sodium silicate........|.essecssoe| soe pasesdsateldaccete telcoscccencnl sb ea mates 4000 
Sodium sulphate......|..... send Gacaucralpensboress|cacecvessolicassessncs|¥11 Oak 
Organic matter........ trace trace trace] trace| trace).....c..0» 

Total..........00seeee0.|628'039 254°719)|700°895 /407°300) 460° 326 |350" 227 361°010)617'367 687275 331°837 680°436|514°746 
Carbonic acid gas..../409°458).......... 392°289|272°060|316°000!363°770 348.880 407°650/332°458 245°734|344°669|250°000 
PLOHIDOTAUILD eves teense] O20) Mci[vasscvcsso|ccccceosse|'ssecseesne 60° F | ae F. | 51° F, | 50° F. oe sesunesnee|icecduscolnewouchets 

115 

























































































1826 Mineral Spring Waters. PART III. 
SARATOGA Springs, SARATOGA Co., N.Y.—Continued. 
TAA: al 2] ae | 2) aq jomgpimtom 
e@.|-85 | 38) BS} go) 84.192) 28 fa |) eee ee 
One U.S.galloncon-| 4 / RA| Sa | 88 | 38) 2a} ge! &B Salas 
: on 4 as ae mz, Z 82 2G “ae 
, ‘talns,— Meine de bats del 8 Aa ed tle 4! |) eee 4 >< | as 
He | We Ps by Aa | Os OH ai Pe ort sot Triton, 
a <Z = & = aa OS | Max | (Smarpress.) 
Grains! Grains| Grains| Grains, Grains) Grains| Grains} Grains | Grains| Grains Grains 
BOTRCICIACIO ceaccecsscesiiseccetsoun RTACO|cccacecece|ccccccesac|aeaconasss|usscsetese|sdeeaunsael tecsponcocrsllteeaee ocsei ee ceanay ss inbaceeinteneenta ys 
Silicic WCiGeiccsscsveoses TA GON ivenacclcbeccceccclnnescceses||sapdeccvee|\ cossacece| sacecs traces etes sn meen tema =nmmm Saecctatnaee am 
AJUMINAgecesesecorcceee! 0°380| 0°374| 0324] 0131) 0°231 “trace 0°305 0°458| 0°473| trace trace 
Alumina and ferric 

oxide... Sbaececeea secu cacuudlisddbidease| teesevescs|scecndasac|inedscese~s]| seeesasanel ses ededees | besesccsvece| coospocces ech aeutueul tein saemanG oe 
Barium bicarbonate. penavecces trace! 1°703] 1°737).......... 2°014| 0°726 2°083!} 0°593} 0°992 07102 
Calcium bicarbonate! 56°852| 89°869| 96°730|/170°646) 41°321|168°392|101°881) 227°070| 95°522|140°260 11°407 
Calcium chloride..... LYACOlaccccotecs|cocccccces| socecvedig|acberecces|coccceecec|scocecceee||sancosieceenl tere ceceee te tn ie sans =at= a= ====—==aEE A 
Calcium fluoride......|......e00. trace} trace] tTrace).....cc0.. trace} trace trace| trace trace trace 
Calcium phosphate...|.......0 tPACOliccecccces|sacdoaserdl See etscacchascosiarselc ecesacceg|iceocwsiacasen lexthee nese lmemeeaeaee (dtp eee... 
Calcium sulphate..... O:FABiieicavaccoleccsscscsn|crses? Revel eoveescees|socecenens| scccsccoes | covers cncess |soosegesea|ocesevsrval ia Che ccacteeee ae 
Ferrous bicarbonate.| 1°724| 1°703} 0°269| 17128] 3:000); 0°979| 2°038 0°647|} 0° 052 1557 141 
Lithium bicarbonate! 1°724| 0°899| 2°605) 11°447).......... 9004} 4°326 6°247| 1°760| 5-129 0°403 
Magnesium bicarbo- 

nate...... 4 eperrrece 20480) 40°339/109°685|176°463| 29°340 149°343) 75:°161) 193°912) 41°503) '70°470 5:221 
Magnesium chloride! trace)....cccec.|essccoeees|sssecscees | oceceeces|soccseseee|esseceeses| secesseeces |eoescanere| cocvesens 4 Solon de Sas Sébspbce 
Magnesium sulphate) 0°288).......00.|+« o seseee| sereeeeees 27148) ...-.01000|eovceeeeee| cocrnssereee| eoescesece| oeccseeess| ease sees 6 eeneeees 
PHOSPHATES ...2;...02-|oescesccse| soeseccees|eoscceseoe|cascescons |isoeccecass|eeassecaun|seonsessse| sucesasedersl|euvewe wssu|ineacasesee ssinealiesecethes sees 
IPOLASSTUITHSDTOMIGGE,..|..- 0<sccee|(Soesete le] seve ccosce| senencsess 1°5GG) ..acseccsslecesdeterelAtonsssmansnilcaeetaceer anne Hee ene Wisuscess 
Potassium chloride...| 0°357| 1°335| 8°733] 9°597)......... 24°634| 8327) 40°446 14: 113] 16°980 Zigs 
POCASSIUIN BILIGAEO..5.| scaccccebelidcebcadesd|tsbesiecuce| couscatsenlcceeseeien|te awoccsvediveteveccee| auacsterceusl saceaaeent cossccens| caccncrecasmetisas a0 
Potassium sulphate.. i 0:370) O'F57| 1:S18) 20... .sen|ecscaccese O'SLS eA OS). civseccasse]scesesnees “trace trace 
PSU Gcoecer recat teunsesnalucocteres -| 2°561| 2°653| 1°260; 0°532) 0°665) 3°213 0°699| 0°758) 1°280 0160 
Strontium bicarbo- 

MIA TOVadiccvis.ssoccccccalccse scores trace} trace} trace)..... .... 0°425| trace 0'082| trace} trace trace 
Strontium sulphate..|........00/sseccesees becnecsees |seecertebal secccssean leew acssce|sccttonned|scccemergesulie eoeanasee adescsoou| causedstaneusatenes 
SOdiuM HIDOTAtG.....2|srecessees trace| trace| trace}|.......... tYACO} TPACE]5..0. 210-206 TPAC) .vesecases| seessesecereeeees 
Sodium bicarbonate.| 6°752| 29°428] 17:010| 4°288) 8°750} 71°232; 10°064| 17°624| 82°873| 67-617 5°861 
Sodium bromide......|........ O630) BOT) W534i eeesee 2°212) 0°414 3°579|. 0990) 1:800 0°225 
Sodium chloride......| 565°300) 134°291 |453°299 /509°968|166°811|562°080 328468] '702°239|128°689 338°500|  29°812 
Sodium i0dide.......+.|. secssses| O'031/ 0°039} 0°198) 4°666| 0°248) 0°066} 02°321) trace} 0°042 0:005 
Sodium phosphate....|.....0.+s. trace} 0°026) 0°006).......... trace} 0:009 0°010}*=trace).cccssecs faseecsuscsece noe 
Sodium Silicate:..i5 <s<\sevccesens|scneaeeces|Scescccess| eceasensse| bdvesOusasleomceteers) becneteche|scaneae wocse |eantoan cee | vooeneunel Gaeeeteeaen ete eee 
Sodium sulphate...... 2500 |< asacssue|oncsesocss|acsaanuene lledsaccngue| soo susptceliosaedemsdsl ecouehsesesniieetesten +5 canna arnt Bales sees’ Roasage ° 
Organic matter.. ..... trace| trace} trace] trace}.......... trace} trace trace} “trace) ....-cssss|ecessuceee ater 

Totali.cceetiecst oosteee 656°911 302°017 '701°174|888°403 258°365 | 991°546 537°155) 1195 458600 176 644-627 55.460 
Carbonic acid gas..... 212°000|324°080 |384'969|375°747 |239°000 454°082'317°452| 465°458/383°071/361°500 45°10 
Temperature....c.s.0 tdcosecers|iOUrs Hs, |:2 cule: Cop lrelleenmascnas 46° FF. | 50°. F..|. 499.9. | 50° Wt, | 400 We cceveenaeeen . 

PENNSYLVANIA MINERAL SPRINGS. 
BEDFORD Sprines, BEDFoRD Co., PA. Cresson SPRINGS.— Canine 
(Purgative.) One gallon contains,— Tron Alum Magnesia 
: eee : Spring. Spring. Spring. 
hare Map tol Grains. (F. A. GentH.) Grains. Grains. Grains, 
; : Silicic acid.........sccceeee . 120832 ~=—-1'86794 0°91455- 
Ferrous CATDONALE. +s rerseee vesereees sareerees 0°625 Magnesium chloride....  ...sesee. ol SivaNG te eactet 0°55962 
Calcium carbonate... Soccer cccccese reeves 1°000 | Calcium chloride......c.  sssccsese ‘ sevsceres” bPaU444 
Sodium Ch1Oride.......ceccscccscercoveceseecee 1°250 | Magnesiumbicarbonate — ........ oy) Ra 0°41434 
CalcinmiGhlorideceecccese ee 0°375 Sodium bicarbonate... so BUS cavee seadéestee eb aLOee 
Magnesium sulphate....c.ccceccoscccce cecee 10°000 | Potassium bicarbonate. — ......000 ceseceeree 0°20671 
Culcines ie ‘Te Legg Altman tesco occcesen {Route Rear te 000876 
p eg iN datas aad ata he eda a Nitrous acid eeeeeer eee eeeeee eroeceoesee eteeeooeoe trace 
LHOGB se ce csios Gowns diego aacsees pacpuosep Dessuabese 0°375 | Carbonic acid, free ovvosseses |! i Rehtiepebes 0°66390 
TOtalivecctvecncceneticens eeeeeeeseceosneeeeseeco 15°500 Total Kahphsbay Sebel dots! tn Had 108°39182 145°56374 688113 
fc lthabie FAYETTE Sprines, FAYETTE Co., Pa. 
inches. ( Chalybeate.) 
CATDOUIO Hiilleasnstss seen edestnoroatate merce Uae One Rellon container; Grates 
ENTH. ; 
Cresson Springs, Camprra Co., Pa. Magnesium sulphate......eccesessccrsreee  0°25472 
(Saline.) Calcium sulphate....... cov eveoceseeleeesieue sinNe mnanEa aE 
Tron Alum Magnesia | Sodium sulphate........0.-csccsscccccccse 0°19965 
One gallon contains,— : ; gt 2 P i! 
a F. A. GENTH.) *~ Spring. Spring. Spring. | Potassium Shlphate......:.<..ssescessianss ainannaaee 
Grains, Grains. Grains, Sodium chloride 008522 
Ferric sulphate........... trace 33°38970  .....seree F bicarbonate. fii cee 
Aluminium sulphate... 1°60466 21°20498 A thank i a errous bene ON DLC .occce vocces cavcoscccce 
Ferrous sulphate......... 2347923  16°25273 ...ccesse Manganese bicarbonate..........s0000. 0°04795 
Magnesium sulphate... 2258007  27°69855 ....... .. Magnesium bicarbonate.......ccccceee 153414 
ve i ihe te eceveeees 4891824  40°20179 0°10912 Calcium bicarbonate........rcccscccccseee 9 d0441 
ithium sulphate........ trace Or: OIG9S ie toieccecce ‘ . 
Sodium sulphate Waieeeices 1°64331 0°70389 ‘Te tthe Calcium phosphate. eeeee Pe eeeoercesaerecees 0 04822 ; 
Potassium sulphate Les 0°32405 0°42622 Pel roi Alumina... POCO COH HH ESE OES FEEL EE EH OREE trace 
Sodium chloride... 0°04063 0°02336 1 99974 Silicie acid PO OOO OE TEHEEES COOOOS OOHEES EESEOEES 1°19690 
sence bicarbonate... t 503471 3°74756 0° 01753 Nitrous acid. SOCSECESS CESS SSESH SESE O HE SESE EE trace 
-aanganese bicarbonate —........66 trace trac i i ¥ 
Calcium bicarbonate.... 3°52946 Laas 0°00959 Carbonic acid, free. Peeereeceee Ceeeeeeese eeeeee 0 38284 
Calcium phosphate eeceee 0°02914 trace 0°00408 Totalsah secs SHSCHSHOSESHERESESEHSEHEF EES CHHSOS 14°32181 


PART III. Mineral Spring Waters. 1827 























GetrysBure, ADAMS Co., Pa. MINNEQUA SpRING.—Continued, 
(Saline.) One gallon contains,— Grai 
ains, 
Ratlystne Stremmel’s P be “abe, 
etealictieontains.—= Spring. Spring. Odium ChIOTIAe.........cccccreccreesvereee  0°19209 
= ae eon ee (P- re GentH.) (F, A. GENrH,) Zine bicarbonate........ccccccccssseesecsee O°01157 
ii okt ra rains. Manganese bicarbonate...... ertniachentarns A 0OREO 
arium sulphate... ct aah Bae er bolas ‘ : ; 
Strontium sulphate........... pea OlOOARTEE FT iae Fivcdice pee en honnie ee ea ee oie 0-04204 
Calcium sulphate Ee ee 0'83145 0°48243 agnesia , LOA TOOUWALO+s cassiacs acescneetcs 1°58988 
Magnesium sulphate........ -  6°77940 3°29559 Calcium bicarbonate...... othr epadsiservesne COWS 4d © 
Sp anprate Deebaysesete ponte 0°15399 Barium bicarbonate..........ccccssesesee 0°01380 
odium sulphate............... AADIGT  f Necsestese i i Bei gh poles ERX . 
Sodiuin chloride. ...........0++ 065790 0°31836 Cee Panam ty ets 
Wie ahio-iite......... cdc at ad Potassium DIGALDONALDs.,cases + eceheweeset 0°13885 
Rete Hicdrhonate........ 0°70457 3'37602 Magnesium borate........ cocorcovenessnoern 0°07980 
Calcium bicarbonate.......... 16°40815 9°95838 Calcium phosphate......cesscsesocseessseve  O°0LZ31 
Magnesium bicarbonate..... 0°54260 5°82961 Nitrite F 3 
Ferrous bicarbonate. ......... 0°03585 0°04203 Nitrate [ Of @MMOMIA.... rere — 0°00025 
Manganese bicarbonate...... 0°00669 , 000485 Alumi 0:00253 
Nickel bicarbonate............ TLACCaey pad beicnansebitse Lormeai ah ate eee SS Ve tadar st eRe peck 7 pb 
Cobalt bicarbonate............ CEACO NP We vecous te Silicic acid........s.ssscscesssccceeesnecssees 0°74194 
Copper bicarbonate........... 000050 esheets Sulphuretted hydrogen.. secccccassesesves’, 0201390 
Magnesium borate............. GOS4IB Ty fh a ete: ey 
Calcium phosphate......... «» 0.00679 0:00963 
Calcium fluoride......... oe oObIbe ss ita LOL ieescesticcdeievescasssavccccste vives LO 7089S 
MPL TIEIN Wes cct focetuavcosessvecescs 0°00380 0" 02425 
STORE hea 2:03076 1°75473 SALTILLo Sprines, Huntinepon Oo., Pa. 
Organic matter, with traces ‘ 
of nitric acid........... ae 0°70870 Sate (Saline.) 
Impurities suspended in : McVitty’s McCarthy’s 
water, like Clays....s.ss00. 1-10069 Sulloed gees One gallon contains,— Spring. Spring. 
Sodium carbonate........c0. sseevenee ‘ bid saii (F. A. GENTH.) Grains. Grains. 
Poe eeetan camponate SECT PMN ee 5th) Mag Rate TP Magnesium sulphate............0. 0°00456 41°79795 
Manganese carbonate.cece.  cecsssece Wie OY dabie Hie Calcium sulphate...........2cccee sasceebs 72°19660 
a SSP rar Cae Rly eebersaved Sodium sulphate......... ent 00664 779412 
oer hee Se, ie ae Potassium sulphate.. pled 10 pe ogee 
: : Sodium chloride..........-..sssceee 0:0632 "205 
A ee eomae le aie Ferrous bicarbonate.............0+. 0°14022 Foe LOE 
MINNEQUA SPRING, BrapForpD Co., Pa. Magnesium bicarbonate......... - 187476 0°88262 
: es ' ae Calcium bicarbonate............00. 9°84013 22°24300 
: (Saline. ) Calcium phosphate............sess0 trace trace 
One gallon contains,— Gains SUHCIC acid. .ceciskessottseviaccovcssgs 0°59007 1°16846 
(F. A. GENTH.) * | Sulphuretted hydrogen...........  0°01490 0°01589 
Barium sulphate...........ssscccossccssses 0°00175 Tiss 
Lithium chiloride............00.sssessecsece trace TOGAL <cosssedsiedtsnpedhdderosiss see 1369081 146'60834 
VIRGINIA MINERAL SPRINGS. 
Avgusta Sprines (Stristine), Augusta Co., Va. 
(Chalybeate.) 
ALUM SPRINGS. CHALYBEATE SPRINGS. |SULPHURETTED. 
> | 2 a ee 
a | ~-o-«~ 7- Om “-_ eee | 
; ; e | & a 5 5 5 
One pint contains,— : v3 iS 5 ce as a8 as 
sd | Aud id i id 
PA ue |i eee i é 
abe 
Sine |e: 12 Rh pee anes (ore wr ee eee) Uinoneltiess er 
Grains. | Grains. | Grains. |. Grains. Grains. Grains. 
Potassium sulphate,......00. eeoeceee reese sereseee 0°067 1° 113 0° 126 eeeeeeeoeesee COSC S eee eee ereseesee ee eeoveee 
Sodium sulphate....... seedeccsesecccccscssces iLO oom Meo tt) OLAS) Misassssaccshessvecsssscnel sevence Seabevedans 
Magnesium sulphate..........0:scccsccseeee PELE ORO MIMETUSO. | COlOLS Versenesttctcs lonvdesiceston| eeereceest ets suse 
Aluminum sulphate.........cccecoscccssccese.| 2°086 | 21244: | 4°80] |........... balfiacasaweesuwed|be see sitevactabedd : 
Ferrous sulphate...........seccessees BosveeseW erat tar sted cO0S. |) LOLS 1c, ccccsssnos| cosecncscesees |ocessutvassseupane 
Calcium sulphate............++ Secscsasmeeeeeue sp ate es a LLG [2°369 0028 0: 386 0: 156 
PRIPOUEIG ACIO +. hace isisuesecees ewes Gueeeveseres MU BOLE Le22( Wr OSLT |cesces os eescseccsen|seeees weite 
USUI LcaceecWecbes coecccecsess Sesser decks ..| 0°244 | 0°264 | 0°264 0° 165 0°114 0: 080 
SMMIEIIMLLOE'. 2 ¢pacscescoentass cassis cerscheas |, OLOGET ici tpacseelinceas cote «| ¥ae dar tevoren tee Wiad bedeeiPeckwaes some i 
SEMETEETCATDONDCC: op cctc thas ccscdeacedvonsen|eatvecsets|secncinces|eccesascec] ».0° 044 re 095 0°093 
Seid PATTEM MENT ALC Geis d oo the back vv.ows ost cess osdbonfasvelecvea| dersecteer|seveseeses|, 0°09) 0°123 0°780 
Magnesium carbonate...........+0+ i catbodhee Mika ctiss bee Mb abe ed! sekveaweuslin Orlow 0°138 0°251 
BETTIS OM TOOTIOLG, co'accs ocvcvs ss se dscteuve ttbbeleckvactass [hdecktersc| coscevecse}. ».0°009 0°014 0°016 
Calcium carbonate...... Pier terktens weseeetiesclisure mo iced (ORR tcen| crdicccanshcstacensss;en]) USM 1°204 
Sodium MINOT Or cdicc vcccecccts eeoeereeeeeeeeseee |) eeee eeecen OCHO OE Se) CHESS OHESEE) FHKE HB EEE ee eeereeeeeeeees 0:080 





PEs ooo coosecccosecevsvoseciccdeush@8070) (22945 111-058} 0-651. | 0-979 2-660 


Cubic Cubic 


inches, inches. Cubic inches. 


Carbonic acid....... GristisenesaSaiosvovsvetvenss|iaeccoctder se0eretnes| stehaeuets 3° 2: 1°30 
IAUPCLLED NVOLOLON ...56000cecsserenvecscesl svccnssceelvcsosnccse|onenvoeces | seecensvossuelnans eres 0°03 


1828 


ALLEGHANY Spring, Montgomery Co., VA. 


( Calecareous.) 
One pint contains,— 


(F. A. GENTH.) Grains 
Magnesium carbonate........cscccsscsseeses — 0°037 
Ferrous carbonate... iivsscsss costes sscbcsvsses 0°016 
Manganese carbonate.......sceeee Seesseaere . 0:°006 
Calcium carbonate...........e00« peeneree boar O'378 


Lithium’ carbonatertsscsiercecee serene se ce trace 


Strontium carbonate.......scccssscesscsceees  0°006 
Barinit CRTDONG GE. cevrensysvetsasdes sasepcet 0°002 
Sodium chloridesss ss svevsessseuceses seeges ses . 0°028 
Potassium sulphate........cs.sssscssesees esse © 0°385 
Sodium sulphate........ss0.000 oe evewsacep sen 0°178 
Magnesium sulphate..........0.ssecesee saseri te ee 
Calcium sulphate.........06. aan lenvanrssay see 12°007 
Aluminium phosphate.........ssccceseeseees 0°002 
Magnesium nitrate... ..crscsosesescccccevess . 0°335 
Ammonium nitrate..........cececcccece aseves 0°058 
Caloium fuoride......s...sc0cec.es Sapsaafe seep Usual 
Aluminium silicate......... cscs. eaaeaneed - 0°021 
Silicic acid....... srasanteddesina’ Siladivee seeeena 0-091 
Organic matter... ...s.ccececcecccess coe cceseeetUEAUG 
PLOLSL wetnscscescssoosesads oosessecs sesenacoceds 19°057 
SIRE MOUICULOL sc ncsvoedopoa senses ciustesonndepe 1:20 
Sulphuretted hydrogen... ....cccccccccseee trace 


Batu AutumM Sprine, Batu Co., VA. 
(Chalybeate.) 


One pint contains,— No. 1. No. 2 
(A, A. Hayes, M.D.) Grains. Grains 
Sodium chloride.......cccccccecces O02 a cesses 
Potassium sulphate......cccccess seveses 0°032 
Magnesium sulphate........c000 0°352 0-160 
Calcium sulphate.....c.ccccrsceee 0°476 0°317 
FOrrous OX1GGssrccvcsos cccssssacess  L OLe 2°722 
Alumina cetcssess>0vesns Br Pee Nene be 4 at, 1°536 
AMMONIUM CreNnate.....ces cece ve 6 O28 0:222 
Sodium Silicate....ccccccccsessseee 0°253 0°394 
Sulphuric acid.:......cccesescouses 0°726 0°985 
Totals. .ssses Gaaareeste AT pecees eo LOL 6°368 
Cubic Cubic 
inches. inches. 
Carbonic acid...... sestetever dieters 1°4 1°0 


BepForD ALUM SprinGs, Beprorp Co., VA. 
( Chalybeate.) 


One pint contains,— 


\,(PROF, GILLIAM.) Grains. 
Potassium sulphate......cccccsseccscscccseses  1°270 
Magnesium sulphate.......cccccsccssecsessee 1°583 
Calcium sulphate...... teewceee baaseshwereeatsel © 2 Oe 
Aluminium sulphate, .ccsccsacusccosssstesens 905 
Ferrous sulphate....cecse cocosssoeessese dus woe =: 2°93 
DUlPNUTIG ACI. sesssonsscssesncout curesaimers ve =. 2°497 

LOtAL 2 vesssee sendy scsonsnscondecse dsencOucheas PLL Dad 


BerkeELey Springs, Morean Co., W. Va. 
(Calcareous.) 
One pint contains,— 


(A. A. Hayes, M.D.) Grains. 
Calcium carbonate........ deeheahecscchssore cee LOae 
Sodium chloride......... Sewn eweah séteaterenan 0°112 
Calgidm chlorides /s.sc.0c tecssssée sncctaseree ns | U020 
Magnesium sulphate...... 0. sscecccesseoes ~ 0°045 
Calcium Crenate....ccoceseccee cecces Senasesee Osa Do 
Ferrous crenate ..c.cs0. scsseee Mesvenceetewind 0°010 
MerVous BiliGateicia.cccccssedesdeceivedsveersete a mISO 
L088 sss navnne yes tee eeeetene eee teieee ssvrer te Tae UO 

LOLA caysescocacengeccehuntssecrmesten rete mL ODL 


Mineral Spring Waters. 


PART III, 


BuivE Ringe Springs, Botetourt Co., Va. 


(Purgative.) 

One pint contains,— P 

(HEALD anast Yo Grains. 
Magnesium carbonate....... o covseneau succes Rennie 
Ferrous carbonate....... co esccccesyposesasnm=emmaanuaua 
Calcium carbonate ......0. cscccescccesccesene  0°472 
Sodium chloride.......... sseceeee ocodbiseae ave SUM Ome 
Potassium sulphate.......ccorsccsccccvsseseee 07050 
Sodium sulphate...... seccee cocesnncs pessecnes LU cham 
Magnesium sulphate.......s0secscsssccoeee - 5°944 
Calcium sulphate........++ccccsscssssssssesuas! Aa Dat 
Alumina...... SCHCCEHE SHEET ESETEOE SE SCHOEEEEESSe CHOBEEEE 0°018 
Silicic ACIC...00. eoceeeo ee ceeeee revere cesesese 0°157 

Total seecestes COCCSE SOHO HS FEOSEE SOHO SOCEEESESESE 19°581 


BuFFra.o Sprines, MeckLenBurG Co., VA. 
One gallon of Spring No. 2 contains,— 


(W. P. Torry.) Grains 
Sulphate of Magnesia......scs.ses ssensses - 0°885 
Sulphate of Alumina.......:asceseeeee - 9:067 
Sulphate of Lime....... sc. .vssssssseeunenee 33°067 
Carbonate of Potash........ vse oesone eee . 29°300 
Bicarbonate of Lime.............+0« ccasesp OLS GO 
Bicarbonate of Lithia.......... videbdemnreds 2°250 
Bicarbonate of Baryta........0.cscsseceee «  1°750 
Bicarbonate of Iron:....s:.csessasacseneess .  0°300 
Chloride of Sodivimi......scccsecconseseveevsn 4921 
Chloride of Silica........ ceecesase oeheeees ‘oh Rice 
Total eeeeesee eeevoeee eeereereceet teooe er eeeeeve oe 98°376 
Sulphuretted hydrogen............... 8°3 cubic in. 
Capon Sprines, HampsHire Co., W. Va. 
(Alkaline.) 
One imperial gallon con- No.1. : No. 2. 
tains,— Main Spring. Beauty Spring. 
(J. W. MALLET.) Grains. Grains. 
Sodium carbonate........0-++ 591 631 
Lithium carbonate......... distinct trace faint trace 
Calcium carbonate........00. 8°325 8°355 
Magnesium carbonate....... 1°441 1-269 
Ferrous carbonate.........+« “041 052 
Manganous carbonate....... trace trace 
Cupric carbonate..........000  eseeeee trace 
Sodium chloride.............. “056 054 
Potassium sulphate.......+++ ‘170 163 
Strontium sulphate........... trace trace 
Calcium sulphate..........e++ “593 “408 
Calcium phosphate..........+. “002 “002 
Calcium fluoride...........s00. trace trace 
ALUMING sco scgeussecssescnescconse .018 “015 
SUlCAsipeccsecsoevesusscndecsvercucs “107 *672 
DNTEP ALG ess scccertss cas cocaaecsseee trace trace 
Organic Matter.....ccccrcreeeee 204 189 
LOLA eccsastcacrersserssecseerss 12°138 11°810 
DIssOLVED GASES. 
60° F. and 30 inches pressure. 
No. 1 No. 2. 
Cubic inches. Cubic inches. 
Carbon dioxide...........sssc0eees 8°57 781 
ORY WON ss os sicssoscedubeiseseensesmenss eke aie 1°69 
Nitrogen......sccccsccccesescseeeeers 3°68 371 
14°01 13°21 


FREE GASES. 


From No. 1 gas escapes in bubbles at frequent inter- 
vals to the extent of about 300 or 350 cubic inches per 
hour. This consists of,— 


Cubic 
inches. 
Nitrogen........ceee caer. easavgeceshacnrdssimentives - 8°74 
OXYZON....ccccccccccorccccescccccccnccccsnccscsscesescenscncs 9°02 
Carbon dioxide.ic..c:cccsccscosecccesecucccivedensereutam 4 38 
Marsh-gas eoereeee sooo oeseeseeererseres COC eo SERS EET Ee. Cerees a 87 
100:00 


PART IIL. Mineral Spring Waters. 1829 


CuurcH Hitt Axium Springs, VA. HEALING Sprines, Batu Co., Va. 
( Chalybeate.) 
One pint contains,— is Gral ( Thermal.) 
(J. C. Boor, M.D.) Mabel 


: Old Spring. New Spring. 
SOUL CHIOLVICG, ..cccccevsccccsced hectescesee. —0°678 g5° Fe oNBgO 


Potassium sulphate....s.s00sesssseseserseene  0°305 | OR@, Pint com- — (pror, War, E. A. (Pror. Wat. E. A, 





Sodium sulphate...... eereee SOO Ce eee e reese soeeee 0°243 Se a ae A1KkIN, M.D.) 
Magnesium sulphate...........ss00seeeereeee 10°758 E aeons Grains. 
Calcium sulphate..........cccssssrcossrescceee 11104 | Magnesium carbonate... 0°156 0°246 
aan f fat iit, 0080 | Herrous carbonate........ 0°009 0°034 
monium su Pp ate. 00000) C8 OCs COLES EOSR FED Calcium carbonate haere 9938 2°340 
Ferric persulphate. Pe OOOCCEES COHTEOOES OEOEEs 20 6°408 Potassium chloride Se aeae of 0'029 0°032 
Ferric bisulphate.........0...ssscscssscseeeeee 10°419 | Sodium chloride........... 0-034 0°036 
Ferrous sulphate COS COSHH CHOSSOSCOSE C2408 + CHH888 3°023 Potassium meee eee uae iby 
ini : Magnesium sulphate.... 0°90 0:92 
ee POTBUNDUBUC. 0.0000 cos0ce sossees ari Perrous sutphats.:....... 0°022 0013 
1 ICE coves soveee sevens FO CCHS SOSH o FOREST OEOEOS OOO Calcium sulphate noyed HERS 0°165 0°158 
Phosphoric acid...... CO CCOe COSEOe COTEs CEOS ENe trace Ammonium sulphate.... 0'029 0°029 
TGAING cccscescesscsseaeeneesees trace trace 
re Cecéoge Chesed, OO OO HREREIIIIDO I ixeatieni picasso trace trace 
Silicic acid........ Putys sears 0°237 0'228 
GREENBRIER WHITE SULPHUR SpRINGS, GREEN- | Organic acid....... Seectense tO LUT 0109 
BRIER Co., W. Va. oo yb 
(Sulphuretted.) TOtAl is assess cetestselesces 4:208 4°465 , 
(Pror. A. A. (Pror. W. B. oar apa 
One pint contains,— Hayes.) ROGERS.) ieee the Senos Cable inches. 
Grains, Grains. Carbonic acid gas......... 0°58 0°60 
Magnesium carbonate........ uilacesace 0146 
Calcium carbonate.............. 0884 0°441 
BOUIN CHIOLINC..<ccceccacescoose | aoacces 0°'065 > PRIN RockKBRIDGE ‘i 4 
Magnesium chloride amassasr sate 0°125 0°020 JORDAN, ALUMS ao : Dee COS EVAR 
ee 1-169 (Alkaline anid Chalybeate.) 
Magnesium sulphate...........  4°427 2:379 : is 
‘ Calcium sulphate............+6 9°794 9°148 One pint con- Alum Spring. Chalybeate Spring. 
Aluminium sulphate.......... ei taeesze 0003 tp (Wm. E. AITEIN.) (J. W. MALLET.) 
Ferrous sulphate............:00.  eseseee 0-019 Grains. Grains, 
Earthy phosphates............4. sesso trace Magnesium carbonate... ....... 0092 
GOING KCOMDINEGstecscsesccacses scovess undetermined | Ferrous carbonate....... «2... 0088 
Organic matter,..........sesseee 0°545 0001 Manganese carbonate... ....... 0:005 
Silicates of potassum, so- Sodium chloride.......... O°091 0-014 
dium, magnesium, and a OSB sb fit icdcedece Potassium sulphate..... 0°164 0°016 
trace of ferric oxide....... Sodium sulphate......... 0°022 0017 
———= —_—— Magnesium sulphate.... O647 = aaesnne 
POLO vecesseces Reethesaenetessnace 16°207 13°394 Aluminium sulphate... 3°172 = = =——_.aseves 
bees rN Ferrous sulphate......... 22S Tia gi bi itecs ene 
Cubic inches. Cubic inches. | Calcium sulphate........ 0°555 0°464 
WAT DONIC ACI sss cesssessocecseersncs 1:41 1:06 Ferrous phosphate....... OOS TS Meith Bi cceeass 
Sulphuretted hydrogen......... 0°03 0°37 Calcium phosphate (tri- 
OSV GO cttitateststinesoccsetcsctes 0°06 0 05 DASIC) ovecccsechssscsesgoess 4) \esasce 0:002 
IND EROR CN ote sesssatacyecssssssccesoces 0°58 0°54 Sodium iodide............. O'08S si) ee Phesssces 
MOGIUTN SINCATC.:. se.sccce OO OLS) | | BU WEAl beccecce 
Hotston Sprines, Scotr Co., Va. Ferrous crenate.......... OG: a VAM os ee 
(Caleareous.) Tt aOR crenate..... 0°066 Fev 
One pint contains,— pile eee Seas avcatdceseteente | eeteeee 
(Pror. HAYDEN.) rains. L1iCA...eeserereseserreeeeere serene 0°090 
E Sulphuric acid............ SiGOO op heepeird Jk 5 tatemaces 
PC ONME ERE MOTIDLD...<0scscece cecscosen scvoncece *80 | Organic matter........ .. 0°073 0-011 
Sodium and ammonium chlorides.......... 19 —— —. 
Sodium sulphate.......s.scocersceeereresssee ETACE | Total crccsssssssersreeeees 10°580 0:806 
Magnesium sulphate..........ctrvescessveccess 1°59 
Calcium sulphate...... COCO REO Oe SOO ES COSEEO OEE 2°56 Cubic inches. Cubic inches. 
Aluminium sulphates........ssccessscccscseee trace | Carbonic acid............. O'77 0°70 
Aluminium phosphate.........ccccssooseee tra OXYZeN....000- ceecacenesoree covers 0°20 
Ped 9 de INTEFOG@ OMe ccisascacesesscescoliiceston 1:07 
Total.. POSS SHSSHTESOESSHOSHHS SCHOSHHE TOSSES EH SSES SESEEe 5°14 
Hor Sprines, Batu Co., Va. 
( Thermal.) 
7 Ladies’ a Ladies’ ape ee Gentlemen’s ? 
lias oiler-Bath, 110° F. Sulphur-Bath,10z°F. Pleasure-Bath, 78° 
One pint contains, (Cot. Wn. GILHAM.) (Cot. WM. GitHAM.) (CoL. WM. GILHAM.) 
Grains. Grains. Grains. 
Magnesium carbonate.....cccccccccrsrreccsscccessseses 0°335 0°350 0°252 
MINE PRT ONAL acaccccescssvcccesecssecsecd csesscccs , 01014 0°008 0°010 
SPR MORTDONGLC roots sedcsoes qacsonseecssessndeseaasa so LOG 2°055 1°185 
POL MABEETINCTILOTIC© 00000000008 ovcoceces savccececsecces, 10° 200 0°021 0°020 
RIMMEL GT TD 53 isos ccc oce cn cece cosseesces ov passencne 1 U'ULO 0°017 0°016 
Potassium sulphate.........0sccsccsccerssserecsceceeee 0°168 0°228 0°071 
Sodium sulphate...... COFCHe COHSSCHSS COHSESCOSS CHEESE EOR 0:128 0:126 0°106 
Magnesium sulphate.......ssccscsscccccrcsescceeceee O°707 0°638 0°133 
Calcium sulphate........ccccccscssccescesee¥s covereeee O°217 0°263 0°378 
PiliGAiestecsce POETS THESES FTES H SHEHSHHESHHETHCHEOHOS SESE EESE 0-218 0°171 0°086 





SLSEMUMERN Geert ceilsescccccec ose csstessccébacsecessesisevee 4170 3°877 2°257 


1830 


JoRDAN’s WHITE SULPHUR SPRINGS, FREDERICK 


Co., VA. 
(Sulphuretted.) 
One pint contains,— : 
(T. ANTISELL.) Grains. 
Potassium carbonate... .....scovece Gtitiiiestta kL LO 
Magnesium carbonate........csessessecseeoes . 0°360 
Ferrous carbonate.......cccocceses Venethaleccees trace 
Manganese carbonate. ......... cesses eseseeee . 0°002 
Sodium chloride..........000. Sanvessberaa denen . 0°095 
Potagsivm Sulphate... sor, .coecarncccceisssanceon 0°262 
Cal cititaiau DRUG. 205 cteusetes dowsnacesiaweesesve 0°641 
A LUMAR cott aca cus cece cratboestoeteaccscc ees acne 0°001 
SiliGiapacl deeacvcc ences cts cscoce tsetse ncenisassies 0°032 
Total. SOOKHSSCSSSHSFSHSHHSSEESHESOSH SHO SCSSESEOSEESE ESEEE eee 2°606 
Cubic 
inches. 
Sulphuretted hydrogen.......sccseeeseseeees » 0°25 


KimBerine Springs, BLAND Co., Va. 
(Sulphuretted.) 


One imperial gallon contajns,— 





(Dr. TUTTLE.) Grains. 
Calcium sulphate......... ose enes caccncenions « 2°3169 
Magnesium carbonate....... ...cccccccsocees 1°62 
Calcium carbonate........sscce sb tenesteansal « /2T 238 
BOUL CHIOTICE spcnncccsecssonccanecarpessene *4229 
Sodium carbonate........ Pecteteree beeaeeseas 6°208 
POLASSININ CAL DONALEC/crecncs cancdsscacsccctne °750 
PSTIEGD taki recesesnasesnranesune mers aran paveesddivees 6733 
Organic Matter. ...cccccarsscescssesres ésbobnces) 260 
TON cotareeks ssatcae ceavetcestweescasenesn meeeee - trace 
Sulphuretted hydrogen.....cccce.ccosrsooeee “LIST 

Totalitesss se sadevet seen Ugaiacason acesaaierce . 15°0486 


New Lonpon Atum Sprines, CAMPBELL Co., Va. 
( Chalybeate.) 


One gallon contains,— 


(PRor, GILHAM.) Grains. 
Magnesium sulphate........c.00e00e cvvccevecee 12°664 
Ferrous sulphate...... Sgnipenoesepoeteacernasennn 23°456 
Aluminium sulphate...........00 erecccecesee 0° 240 
Calcium sulphate...... Cescevcces cocdecce sivnaewe 18-672 
Potassium sulphate.......... ccccccccesccscocees 10°160 
Sulphuric acid, free......eceecesecceeerereeseee 19°976 


OCB cncssces COCOOHOTS FOLHES CO SESOESE SOLOS EESE00 92°168 


Mineral Spring Waters. 


tS hE SS a ee ee 


PART Ick. 


OLp Sweet Springs, Monroe Co., W. Va. 


( Carbonated.) 


One pint contains,— 


(Pror. W. B. Rogers.) Grains. 
Magnesium carbonate.....ccccesseees ccscescce’ 0 AUB 
Calcium carbonate... ii. ictiiitesccemeaanar oe TDL 
Sodium chloride............00.sceses Mesesedoneen 0°017 
Magnesium chioride...... 02.50. scuscscrens an Ow 
Calcium chloride...J././..ss0ds sosconinspuccseccen aU me 
Sodium sulphate............006 PY stir iene ES 
Magnesium sulphate........ soekeseaequests Ppp ak Web et 
Calcium sulphate....... ..ocseccessssessscnssore 1040 
Ferric oxid@.......00...08. coset eaneeeeeeans sneae anna 
FOGING...tc.t5t009 cosesocss suseotieas ovssed wvecbaas . trace 
Earthy phosphates........ssccccsserees socooeee tTACO 
SLICH.. .cocsces senvenccenvece BER. oaesapuen 0°021 — 
Total. cccccone eeeveee eeeoeeseesreeoeese eeesseeeseseresee 7°586 
Cubic 
inches. 
Carbonie: acid......0odunc occvsssce ssaranansemmeaneaienll 


RAWLEY Sprines, RockingHam Co., VA. 


( Chalybeate.) 


One pint contains,— 
(Pror. J. W. MALLET. ) 


Magnesium carbonate........ 
Ferrous carbonate...... ++ 
Manganese carbonate...... 


ee peeeees 


ee eceevesece 


Caleium carbonate.c:...ccecccecsicanaete Siedhcar 


Ammonium carbonate.... 
Lithium carbonate..... 
Sodium chloride.........cccccceccees 


eoesorees Segoes Coors . 


eececcecs cee 


Potassium sulphate........ covecessess Caseeen * 


Sodium sulphate 


eeeesosevevesccos 


Calcium sulphate.....+. sesecssesees secrsceee ces 


Alumina....... sascevacecdecarescets ster Seccseecece 
BlliGisceucccss cose Uincessriatnaess tate ccnaeneal 
Organic Matter, ......coccoosccsosscesassosenss 

LOGS eect nsssess snecncaveccencscsceecceucceerer eerie 


"TOthls.ctscnccncceanccancvasness 


Carbonic acid......cceeee 


OrKNEY Sprines, SHENANDOAH Co., VA. 
(Alkaline and Chalybeate.) 





Healing Spring. Powder Spring. 

One pint contains,— (J. W. Mauurt.) (J. W. MALLer.) 
Grains. Grains. 
Sodium carbonate....... tvccccecscocscceeoceccccccscceses § 0°002 0°406 
Magnesium carbonate........ Seryecsyen canis csccescecse | 07141 0°369 
Ferrous carbonate......... a ecanee> sienkeoesne ste ehonce don 0°058 0°027 
Manganese Ccarbonate.......sscscccsess ccccceccececsesee O00 0°002 
Calcium carbonate....... waenteedibeesatgay sander ners vee 1°033 0°477 
Potassium chloride............ phadeveoses tavstascezalgad 0-004 0°003 
Sodium chloride....... aiUderdeacacars Sah oy ApS A .- =0°015 0-044 
Potaseiti Pulphate Liiieciecetageccusee tn.sasececs wee 0°023 0°020 
Magneéstumt sulpbate;.2, tasecuccessscaeseacesaqesterteameecceee esesees 
Aluminium sulphate....:.livcccssssstecccserer secssccee 0°004 0-002 
Ferrous MULGHGLOsy.cs osscseeattate seers oe c0vcec tecceece owagahs P-nLIS ET TNS : 
Manganese sulphate......... seach wssaosus seas eeaedeaee oh eeenka P oecsens 
Calciupa Bilphate....0..ccsnateataces ospscese se dsonae orem . 0°143 0°219 
Lithium Sulphate... .....sssdetinedeiscstasveates esecnsace osore war TOTES 18 Sse . 
Calcium phosphate (tribasic)... sscccecsee, 0°002 trace 
Sodium sulphide............0 eescaesstageersee eeNaoune Bas eserseh 0°055 
Sulphuric acid............ evesssees cccnrcaes's conss'scnaneod toseuth eel ese ehhh Make ry 
Silica Seveaesssteues dgucsveseuswerdes Udcateses aiaeeny es naeaen? 0°104 0°173 
Organia MAKOL cesacawssrseson bee avecnvnseeeessvoes tetany crates trace 
OUAbaseteovel Peravesseys ssaeseese ea ccetese bucate« . 1:530 1°797 


eee CO0Oes COSEES COOLED OES 


Grains. 


0°085 
0°203 
0°002 
0°055 
trace 
trace 
0°005 
0°014 
0°068 
0°013 
0°005 
0°085 
0°036 
0°073 


0°644 


Cubic 
inches, 


077 


Bear Wallow Spring. 


(J. W. MALLer.) 


Grains. 


a — 
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OrKNEY SprRINGS.— Continued. 


Cubic inches, Cubic inches. Cubic inches. 
Carbonic Se Re SCHCHHE SOSH E CEES SHH SEEEES SERS SEEES 0°48 0°89 0°60 
Sulphuretted hydrogen.....cccccessccrsececeeseveees Sady tscnees 0°61 alee 
Oxygen Seeeeeseseeeeeseeeeoeeees SCHOO EH ESSE EEE SHEE OED eceee 0°17 Seorece 0°05 
Nitrogen .cccceccecceces vecvescnccecescssccsscoscencces sec «« O31 .5 0°29 0°15 
RockBRipGE ALuM SprinGs, RockBRIDGE Co., VA. 
( Chalybeate.) 
No. 1. No. 2. No. 3. 
One pint contains,— (A. A. Hayes, M.D.) (A. A. Hayes, M.D.) (A. A. Hayes, M.D.) 
Grains. Grains. - Grains. 
Sodium chloride eeeeee eee SCCHSH SS SESE EY SE OESESS CHE HEESE 0°053 0°126 0°055 
Potassium sulphate........00sscceecseccroes itv duaiaaa hi beens Ry 0°221 futte 
Magnesium sulphate.......0.rescccce sssevsesersccence 0°135 0°220 0°552 
Calcium sulphate...... sanbeoees covmsiaés eeeveeee sosvosee) 180 0°408 0°413 
Ferrous oxide....... ese dab hidaldds dtt whendvanseal U'SOU 0°608 0°587 
PATTI cosas senccecccscece ARATE meseeteee Sistweseones) 1 O00 2°238 3°011 
MMMRPEIT NEST GLONEAGE. <5. 200000. vececcces css cncccee énccns, Ae 0°088 0°153 
MITER TEETEE rr. osc ace vaccesbacscssecs cesses cqeaseas s. oS neon cesstes 
IIIa osscccccasccsces csecsacve nosoccccc cesses, 4 ORE 1°903 0°689 
Silicic acid Seeeee seeeesees eeeees Beeee Sees Ceseeeses e048 eecee eeeoere 0°355 0°213 
Organic matter...........0 Seseeeesececsssesceseeeneaere  eteeeee exe eeae 0°127 
Total.... eeeeesereoe Peeceoesee serene See eoeeeseseseee sone ee §°514 6°167 5°800 
Cubic inches. Cubic inches. Cubic inches. 
Carbonic acid.......... Devetensscaveurs “nae echesogan 0°7 1:9 PY 
Rep Sutpyur Sprines, Monroe Co., W. VA. SaLt SuLtpHuR Sprines.— Continued. 
(Sulphuretted.) Grains. Grains. 
F “see , Magnesium sulphate... 2°276 2°500 
ee pS Aves MD) Grains. | Calcium sulphate....... 10°613 8:50 
ae y Ferric oxide..........2.... 0°012 0133 
Magnesium carbonate....... Sesccaebuuers Fixed O° CO 2 EAA ii pritnan connsseaines ea 0-079 
Calcium carbonate............ axynee cuawtetuss oo 0°05 0 AM Sito mings: cates saveresarscccveke 0081 
Badia sulphate... ts20........scscsscbuevetiees 0°518 | Silicic ACi.......scecereen coonene 0-220 
Calcium sulphate............s000 seeees ala tisks 0-069 FB arenes: srece peta styat 0:023 
Sulphur compound (organic matter)...... 1°049 | ““7EAY __Bagsplates ’ 
ap p ~ (soda and lithia)...... trace 0:091 
Silicious and earthy WMSGLET...csee eeevesveces 0°102 Organic matter (with 
ea BUPDUL)....0..s.cccceese 155 waved de 
Total eeecescee *COSCOS SOHC SSESEESE GEST TECHSEHESEEEe 2°996 Sere ae ES BN 
Cubic Otahesscresscccceccaseeese 18°785 21°561 
inches. Cubic inches. Cubic inches, 
Carbonic acid... eeeeee eee Seeeee seeeeeeeesesesaoseee 1:00 Carbonic acid mane ee eager s 1°66 4:32 
Bui pnereted Hy drogelivn...0c.seccevererevss. | 0°13 -|. SUlphuretied hydrogen 4s 2°39 


Rock Enon Sprines (CAPPER Springs), FREpD- 
ERICK Co., VA. 


(Chalybeate.) 


One gallon contains,— 


(GALE AND Mew.) Grains. 
Calcium carbonate........sec0» Ht IR, pipe MAD a 
Sodium carbonate.......000 shiathssetaaeiivaceunl al 
FCrrous GALDOBALC Hs ceses evnccvcescivccisensse 14°25 
Manganese carbonate.......cocccsscssccscsees ape 05: 
Magnesium sulphate. .is...ccetcccsscceseses - 12°89 
Calcium’ Sulphate...............sevwvisdssees vee «= 356 
Magnesium chloride...............000 Gesesbes, WELZ 
RY Lh ha cad enn ens snaratiacacenannah lees debke ima IDO 
RO soles tn ana dannnnacn a inenalabisixedes 0°42 

OCS EE ee bbasebikh chs Sesen TOSS 


By spectrum analysis lithia was also found 
in it. 


SaLt SutpHur Sprines, Monroe Co., W. Va. 


(Sulphuretted.) 
- Old Spring. Iodine Spring. 
‘eae cone —_(W. B. Rogers.) (D. Stewart, M.D.) 
; 5 Grains. Grains, 
Potassium carbonate.... .....+ 0:291 
Sodium carbonate.......  ....... 1'350 
Magnesium carbonate, 0°414 0°875 
Calcium carbonate...... 1°283 4125 
Sodium chloride......... 0197 0°188 
Magnesium chloride... 0°033 0°035 
Calcium chloride........ 0:007 0:070 
Sodium sulphate......... 2°795 3°000 


SweEET CHALYBEATE SPRINGS, ALLEGHANY Co., 
Vane 


( Chalybeate.) 


One pint contains,— 


(Pror. W. B. RoGers.) Grains, 
Calcium carbonate.......... Bb icdsad ecectecee’ ) O°337 
Sodium chloride......... ss. coersccccsssecscca) COLL 
Magnesium chloride...... vecceseccescccsescece 0°196 
Calcium chloride...........sceeseee errr. alii] 
Sodium sulphate.............02.scsee od. en ssesce 0°404 
Magnesium sulphate........... Out Goaseceaceser 0°897 
Calcium sulphate.......0.scsecsceeceee bowsvosiacd 4*110 
Ferric Oxide......00. 00. sgapeaeesencecesscasncess 1 U°U02 
Total.,...... o doecpnengtheghansoncatsenteatester’s |) Ur OUC 
Cubic 

inches. 


Carbonié acid gas, ...s.siccvessvescedéveseserces 13°00 


Variety Sprines, Auveusta Co., Va. 


(Alum.) 

One pint contains,— 
(Pro Wm. GiLHAM.) Grains. 
Sodium chloride......s.sicccessseestesitaveseess  0°037 
Potassium sulphate........ eo cecceee scoccscscee 0°036 
Magnesium sulphate........ « tosnscnpe cosessans Li DE 
Aluminium sulphate.........sscccccserseseeee 4°301 
Ferrous sulphate....erccasccesscsccesse o ceceeees 0°639 
Calcium sulphate...... eagaenass cossoscessarnssniie LODO 
Sulpburidiavid, frees; vessececcoccsesses csecten UU RTE 
mbt ite eee ter Mn ereerrepreeiees db: 

Total sersccsccccconscricsnocccsnsnbansssconcteves 0440 
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Yewttow Scutpuur Sprines.— Continued. 





Va. Cubic 
(Sulphuretted.) inches, 
One pint contains,— ; Carbonic. acid £A8....ss.sosesnsses sencen sasnae 1°25 
(Pror. W. M. GitHam.) Grains. Sulphuretted hydrogen............ undetermined 
Magnesium carbonate......ccccocscsesccvees 0°173 
Mess CAYDODALO,cocticavec batts bade cksseet ee Uw f Warm Srrines, BATH Voy 
ieee ae ee eeeseres She yasvacnaseey ye - 1:080 (Thermal. 96° to 98° F.) 
OLASSINNTCHIOLIDG si cyerpestiersases secacesent O°OLZ iam 
Sodium chloride......ssssssssss+ Saree O'OU0 se Ga an, Gaveouraty) Grains 
Foe Pues ae (eres : rh Potassium sulphate.......cccccccsccsscscssors L'il 
M. eb na cb oktag a eeeerrs* ee ie 8 3 | Ammonium SUIPHAte...ccccecccccesreccscceee 0°369 
agnesium sUlphate...... serereeee serereeeee 2°637 Calcium sulphate....... wenccuaeie Reiyorids . 14°531 
eee se Bae sit cide iaikaaapenen O°S07 Calcium carbonate..........sccccees cesssevess 5°220 
Mi clum sulp eel caN 16 Sea 7-912 Ferrous Crenate..se.sss-cosncensssneteeeiee wo. 27498 
C eueene P hed. BLO .s 000 vereseee dare fee ri Magnesia and aluminium silicates....... 1°724 
GLCLUFRAPHOSPABLE ..-+scessinnanrsnee sAsneoene 02 | Carbonic acids... soos. see vooues ssevdeebwusste inna 
AIT PANU MBLLEP iuasecaiseescispatelesaces sesete | O°466 
POtaiecersces tte SCOCTEHOE CHOOSE CSSOHOHSE CHEESES 12°872 Total ters sorece cences SCCHEEOOS EE SOOS COSSEOESS 32°632 
SOUTHERN AND SOUTHWESTERN STATES. ° 
BLADEN Springs, CHoctraw Co., ALA. 
(Alkaline.) 
hey Spenae igre Springs a ath ane wads 
A . .L. ann W. P. -L. AND W. P. ROF. R. T. (J. L. AnD W. P. 
One pint contains,— RIDDELL.) ; RipDELL.) Pee hs RIDDELL.) 
Grains. Grains, Grains. Grains. 
Sodium carbonate........ ASA, PEP eateacates 5°791 5151 4-111 4°367 
Magnesium carbonate............000 aie nied sane 0°036 0°076 0°170 0°081 
Ferrous Carbonate, .nccnseansesacucononceroonaeahet - 0°062 0°029 aaminas 0°095 
Calcium carbonate........ ksiovsseesss av sonewe aietnO1 09 0°267 0°344 0°302 
Sodium ‘chloride ...ccccsvescanceed scensernsessswer Peat stdine te wlan 0°962. . ieee “ 
Oaloium SUIPRACE..ccccaseneseverenscvepnes ae ON EEE 0°349 0:002 0°370 
Ferrous sulphate......... ¢ veceee seornsce = ieee ee a A erocces 0°030 waives 
Manganese sulphate. .iscccccosccosces- covcescece trace enweane sivesse trace 
Silica and alumina.....cccccocccsecoses onescbin cats tweatses peaeawe 0°263 eobeide 
Crenic acid...... sssiseuns seeumtareges ies. Nee eueenrsee eg pes nba 0-091 renenen 
Hy pPOcreniG Old... icc-uctesccscasses cosnsescpiecedune? i shaces . veneses 0°075 oeasses 
Organic matter.....ccs00scecese Swinson vies eters coooe 0°282 0°237 dopeess 0°156 
WOssseecee SSSSOSSSS SCOSCHSSSSESSSOSSSSSESESE CHSEL ESSE eeceeees eeeecce ereeee e 0°040 eoseere 
TOCA issesces Secrs stl pecaah neers ¥ouhisee esese Or D62 6°112 6:088 5°371 
Cubic inches. Cubic inches. Cubic inches. Cubic inches. 
CATDONIC RCIG PAA. ss.ccrcencccatoddoeserdesteventssWihor Lo 7°40 4°07 6°61 
Sulphuretted hydrogen.....cccecccsessscvesssveee  tIACO trace undetermined 0°07 
Chlorine...... SCHOOHHSHOLOHSE COHSHOHSE SHOCKS SHOCHOHHSS CHEEKS 0°23 0°23 @oetece 0°23 


Upper anp Lower Buve Lick Springs, Nicu- 


oLAs Co., Ky. 








(Sulphuretted.) 
( Upper. ( Lower. 
: ; J.F.JupGe (ROBERT PETER 
One pint contains, ,y'a FENNEL.) MD.) °° 
Grains. Grains. 
Magnesium carbonate..... 0°018 0017 | 
Calcium carbonate.......... 3133 2:957 
Potassium chloride......... 0°225 0°174 
Sodium chloride............. 64:567 64/107 
Magnesium chloride....... 4:716 4:049 
Potassium sulphate......... 1°622 1117 
Calcium sulphate........... « » S517 4°249 
Magnesium iodide.......... 0019 0006 
Magnesium bromide....... 0°476 0°030 
Alumina (calcium phos- 
phate and ferric oxide) 0°246 0°045 
Silicie acids; aihetiiee. 0°125 0188 
DORN AI. dod sects eetadecaeteaeee 1:860 2°216 
Total sossceccecuccstectorseeeee 82°524 79°105 
Cubic inches. Cubic inches. 
Carbonic acid Zas........se0 6°02 12°35 
Sulphuretted hydrogen... 1°02 2°28 


Cooper’s WeLL, Hinps Co., Miss. 


( Chalybeate.) 


One pint contains,— 
(Pror. J. L. SMITH.) 
Sodium chloride...... .ccccccceceeree covccccess 
Magnesium chloride.....c..esecccoceeee 
Calcium Chloride..,..cove ceccccece sossvcsecnas 
Potassium sulphate.......00 sscccccce coovesees 
Sodium sulphate.......ssccocsccsesees cccsccess 
Magnesium sulphate, 
Calcium sulphate......occecsccesecccecssoesse 
Aluminium sulphate,......00seccceccccsccees 
Ferric OXide...... ceccescoccee cocces sevens cceces 
Calcium crenate..... 


PLIGG Ae ccrsne SCTCLOCHHS COHHOLOOS GEHSOOHHS SHLETE ETE 


COE COLOOEEOS FOOHOE SEOSEe 


eevcee © OCOSEHOHOS COHHOHOOCEOHOSETS BHLSSEOES 


Carbonic ACI ccececonces chaseceea eevecceeseeoees 
Oxygen 
Nitrogen eeeeeeeeecereee Seeecreeeeese ceeeeeee teee eeeee 


eeoecece OO COHHEEOOS DOD SOHEES COOHOHEES FOSEEE 
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GA. 


(Purgative.) 


All-Healing. 
One pint contains,— 


Red Sweet. White Sulphur. Buffalo. 


(Wm. J. Lanp.) (Wm. J. Lanp.) (Wa. J. Lanp.) (Wm. J. LANp.) 


Grains. Grains. Grains. Grains. 
Potassium CAarbonate.....cccccercceccscsccesse 0°013 0°014 0-014 0°002 
Sodium carbonate...... pel debeebasssscencperes, 10°00) 0°036 0°032 0°003 
Magnesium carbonate...........s00 taksensese 0°878 0°993 1:050 1:087 
Ferrous carbonate .,....000sesees ee Sass 0:016 0°018 0°035 0°035 
Manganese Carbonate......c.ccccecs sescesceses 0-001 0°002 0°003 0-002 
Calcium carbonate...... SMECERU EUs s shaceccescie 0°440 0°497 0°481 0°482 
MAIS RIUBE ORPDONALE, ....0. ccscsscceresosecoeces trace trace trace trace 
Strontium carbonate........... Eb oschebnesscsce 0°005 0°006 0°005 0°005 
Sodium chloride...........06 Maes Mincasthsens 0°016 0°018 0°017 0°014 
Potassium sulphate.............000 eebatvasees 0°275 0°311 0°290 0°289 
Sodium sulphate...... Tenseseatced eee 0, Bek, 0°212 0°209 0°209 
Magnesium sulphate...... abahecsseasnassas sae 3°317 3°747 4001 4°127 
Aluminium cer egas ides ouvesss eae, 0°063 0°083 0°309 0°298 
DBM BID OALC.. .5...000c soccccess ssevccees ses 4°855 5°483 5°601 5°625 
Strontium sulphate. eeacariapasans d'¥ccsaehaabedae 0°025 0°029 0°026 0°036 
Magnesium bromide.. Getuye Re add ceeujscnys eveea 0°037 0°041 0°038 0°041 
SPAAGITEE DY OUIGC. 0. ccccccccncscesecee macesheete 0°151 0°171 0°018 0°019 
Calcium nitrate...... Seecasens Mick trveesnysivaes 0°052 0°059 0°040 0°004 
PRMETODIUIA TILT ALG .0 sce ccesce sb0ces vocecs sesaee § O2015 0°017 0°012 0-114 
Calcium fluoride....... chvgeeunests Ssecsesetteese nn. C UUs 0°002 0°002 0°001 
Crenic and apocrenic acids.......eceerevees 0°008 0°003 0°001 0-001 
IUEE EU TETCs tc isadusvsasgepocsceses seacecsccs 10°382 11°742 12°184 12°394 
Cubic inches. Cubic inches, Cubic inches, Cubic inches, 
MOR TRETOTIE ORE ccs seccn senses soccceccdsesesese 1° 1LT 1:16 1°19 1°22 
Sulphuretted hydrogen.......... aclenausen Pre oy page 0°01 trace 
CrAB ORcHARD Sprines, Lincoun Co., Ky. 
(Purgative.) 
CRAB ORCHARD SALT, 
One hundred parts 
of dry salt cons 
One pint contains,— Foley’s Spring. Sowder’s Spring. tain,— 
(R. Perer, M.D.) (R. Peter, M.D.) (R. PETER, M.D.) 
Grains. Grains. Parts. 
PURENGSINU CALDONALEC......0c0ce coscesccessacsooscencasccose) | 07955 BASE Les, | Ccdeaeteaes 
PEGELOUS CAL DOURLG s05045 vvceccccacecees sosssesssescss ccasceses || tLACO trace Ane 
Calcium carbonate........... Gees vaulevewarsave a sveragessess - 6°648 Rath sadue id MDM aeeodae 
Sodium chloride....... Mereria rec treeciedes coabicoceuseytres seeis 216 7°290 4°77 
PE ACORAUU MINS ALC . 52004502000 eneens cegnnsersienscndnocssecee 1:239 2°172 1°80 
Sodium sulphate.......cccccccsccoseccsscscsevecees aciesesensa | 1 004 2°900 4°20 
Magnesium sulphate.........ccccccccccccscssecsvcccsssesess 20°660 21°789 63°19 
Calcium sulphate......cccccccorccsserccveccssesseccsssccesers 1° 349 11°416 2°54 
BIFOTMUNG sss c0s0ss cove Eee beesesene tcucctereccuccqdusivers umn deaeeis trace trace 
Silica...... Rep gacestese tanays muedtadeed esasetaubekes svcecs be roa . 0°408 0°153 hana 
Calcium, magnesium, iron carbonates, and silica... sess. . ereceee 0°89 
Loss and MOisture.......0..sceeseeevees Siisantedins agaagy peges dap eae avoatoe sastiee 
Water of crystallization and loss......... pasocgess cag} dimen aecemanin | | WME co eat, : 22°61 
TR TE MS coreescceanoce pesos tpeeessdnats cnocscsacsuestecee |. OULDS 52°143 100°00 
WCAPDONIC ACID’ Fass... oo. 2cc0ce ccceccene cosecees eee. notestimated not estimated 


Biount Sprines, Biount Co., ALA. 





(Sulphuretted.) 
Red Sulphur. Sweet Sulphur. 
: (Pror. R. (Pror. R. 
One pint contains,— Brumsy.) Brumby.) 
Grains. Grains. 
Magnesium carbonate....... 0°55 0°45 
Ferrous carbonate............ 0° 014 
Calcium carbonate... 0°56 
Sodium chloride....... : 3°86 
Magnesium chloride ; Rees 
Magnesium sulphate......... 0°20 0°30 
SUE Linl ee etceaterenescaccoqeecoscce 6°63 531 
Cubic inches, Cubic inches. 
Carbonic acid ga8...........0s. 0°75 0°75 
Sulphuretted hydrogen...... 1:87 1:57 


CHARLESTON ARTESIAN WELL, S.C. 
(Thermal, 87° F.) 


One pint contains,— 


(Pror. C. U. SHEPHARD, Jr.) Grains, 
POG CATDONAOH eliceleccecvacccctssacscce, 7° GOR 
Magnesium carbonate,.....ccccccscserseeeee  O°001 
Calotumvearbonate.s.;.cccatsoseccoccecdes cote, | O140 
Sodium chloride............. jh ntl hi Py 9°459 
Calcium, vat; and aluminium vas 
PHGEGE reesncsce tenedtenseseuvetectsacattrse 0-001 
Bile eC lc os ceuakeccecode ae: »  0°002 
Organic matter. . eee ecccccccccccsescccesccces 0° 003 
TOtalictecvvesescccdaccuccednsnicssveeiesaeee 16°959 
Cubic 
, inches 
CaybOnic acid) gads. scoccossececcacnes ecuccosce POR 
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Estitut Sprines, Estrut Co., Ky. 


(Sulphuretted.) 


Red Sulphur. 
(RoBERT Peter, M.D.) (Dr. PETER.) eee = ti M.D.) 
ains 


One pint contains,— 


( Chalybeate.) (Purgative.) 


Irvine Spring. 


Grains. Grains. 





Sodgatt Par honate, BrsdvecessescccsesactideUscesonasssevce . 07168 ceeaeye b oeoe 
Magnesium carbonate........++. Save SUOTER CHE sansicn esos -- 0°605 0°335 0°321 
Calcium carbonate siwitics cccossesccocvevweshoccsccsccese | LAGZ 1°159 3°841 
Sodium chloride...... Bue Sosevecsd Sous ccube PeWiitscvicesess eae 0°066 2°201 
Potassium sulphate........... abeceoscetsbuvestes seegedecse MOTOLU 0°080 0°313 
Sodium Sulphate... Jie. cocese sovesels Gdeeducecse seceee | Mase 0°087 eve 
Magnesium sulphate........s00seecsees sieedeccese svesee - 0°073 1°224 32-910 
Ferrous Carbonate... cesses oes coupes SEVER GMa d gbacseace sé Lesewes 0°233 0°166 
Caleimmr sulphate... Seivcdsccescee vessdocstaves cccccevenat ve 2°084 3°987 
Alumina and trace of phosphates seceseecccceccecsees ° seseees trace eveeees 
Silice.ct... Avy ee Pacer hs sb vesseser pepetes ct essdentere sna 0°044 0°233 0°503 
CalGHirChlorides, AGiicetsiscsesccsccsdvetevecsvesesceses Lesbos anions Hh 0-211 
Organic and volatile matters......... = Py gre oo 0°292 1028 sabi 
LOSS iitestess'aseessees VIM ae soscstens soncteres Udage cpsceaes MUCSIIS ./) TMi hne mn ETEES : 10°736 
TOUR. .sccccce Soe cdReed the ntesetavsscndeeueetens verersas . 5°190 6°529 55°189 
Cubic inches. Cubic inches, 
Carbonic acid gas.......ssece eee occces cubvenicbevcccrsesess 5°01 4°15 
Sulphuretted hydrogen........0+e00 nba waeoesconecsoe UT At. Ginny MaRS ter 


Hor Springs, GARLAND Co., ARKANSAS. 
(Thermal. 93° to 150° F.) 


One pint contains,— 


(Pror. E. H. Larkin.) Grains. 
Magnesium carbonate.......ssesccses sscsceeee 0°016 
Calcium carbonate.iscscoscence eee Sslocscesnce 0°496 
Bodinm chloride. scscs casess cesses chetcan sbuckese 0°001 
Potassium sulphate.........s0secees sescarewesae Ole 
Sodium sulphate........ sosetecensite cescsst ives 0°047 
ColGii i MD DALO.. levsnks cs sapates enue ssneniaé . 0014 
Ferric Oxide...... eee ee bhidas’ os coeatbanes sree pee O2013 
LOdine.: isvaesetsicss » osiebiles mi etbeviiess. capada ae GPa 
Bromine......00. Welen ovine hi a ee BR . trace 
Caloinay BIHCALG cc acccusateteeets te cascalesssace 0°058 
Dilite ceseteeseoeness Hee oakacheete PE ES. 0°233 
A luomingrecssececes pamusaecattte BIST canteccoscuccact 0°056 
Organic matter.........secvcces Mas chasssneevonch 0°088 
Wiatertcet..ctescs os csbhns detect Rdeesaas accuse - 0°018 

Tota... Gucrecssesaestteneah terest Pte gees - 1:°069 


Harropssure Springs, Mercer Co., Ky. 
(Purgative.) 
Grenville Spring. Saloon Spring 










One pint contains,— | (RAyMmonD.) (RAYMOND.) 
Grains. Grains. 
Magnesium carbonate.... 2°87 0°26 
Ferrous carbonate........0. sessese 0°36 
Calcium carbonate......... 0°60 2°99 
Sodium chloride............ trace 1:24 
Magnesium sulphate...... 16°16 27°92 
Calcium sulphate........... 11°06 10°24 
Total cc ctiecece ows MER onnee 30°69 43°01 
MontVALE Sprines, Biount Co., TENN. 
( Chalybeate.) 
: (Pror. J.B. (J. R. Curiton, 
One pint contains,— MITCHELL.) M.D.) 
Grains. Grains. 
Ferrous carbonate............ O00") SRE as 
Calcium carbonate............ ODT | tpitcctone 
Sodium chloride..,......-... O'2455 Mein) ae 
Magnesium chloride.........  css..0 0:012 
@aleipm: chloride:....s-sc eee 0°018 
Sodium sulphate........ 0564 1102 
Magnesium sulphate.. 1°500 2°134 
Calcium sulphate...... 9°276 10-243 
Nervic.oxido@ sist s-ccek eee 07149 
PlUMINAcicesescacee corse O'0G2 "Se ee hae, ceer 
Pilea icles apasane trace 
Organic matter......csccsccoes  coseses 0°005 
Total. -Aiseeeereen 13°604 13°663 


OLyMPIAN Sprines, Batu Co., Ky. 
(Sulphuretted.) 


One pint contains,— 





(Dr. PETER.) Grains. 
Magnesium carbonate.....ccscccscrseeee 0°904 
Ferrous catbonate.<..c.csessessuncsaswerenene trace 
Calcium carbonate.......... seseevcsscdsaneees 1°742 
Potassium chloride.......... scocceberinecerenen 1°334 
Sodium chloride............ soccensaeanienaeae 20°752 
Magnesium chloride...........seeeee serene - 6°924 
Calcium sulphate.......0..sseeeeee ene evceeece - trace 
Ferrous bromide.......s<csscocceoataueneuennee trace 
Alumina...... aceccotes ccceee cooses'oceeetenteten trace 
Silicd:screseeee scadsecnanee eapes cvccebeeenine pvetel® OSL 
Water and loss.ssssssseseccveace vevcssccsestece’ O28 

OCR Liven secseavs caeeas 000 ce secccesieenhntigeaiaan nn aIEnEE 
Carbonic acid..... sscccecsesseseseeeees NOt estimated 


Sulphuretted hydrogen.............. not estimated 


PAROQUET SPRINGS, Buuuitt Co., Ky. 
(Sulphuretted.) 


One pint contains,— 


(Por. P. L. Smiru.) Grains. 
podium carbonate.. ;..-cccsessessbeearee ccocce «= 047 
Magnesium carbonate...... secseccesccescenne 0° 188 
Ferrous carbonate........ #seenens $6 wewevetbans 0°022 
Calcium carbonate.......0«cccosasen ansdesessoennnenien 
Potassium chloride ......ccc.sssesseassueusuen o, ee OOL 
Sodium chloride....... ouaeiiucar PERSIA = 5 . 388°700 
Magnesium chloride............66 crcecccccee 6004 
Calcium Chloride. ..scassdebtpesondsecsessaueen nme 
Sodium sulphate... ssacsccesccsesccsssscsss NO aU 
Aluminium sulphate....0....ssssas secseases - 0°062 
Calcium sulphate...ser cusses soos ssscvcssevs | 200 
Sodium dodide..... scssssasescocossenseutnunveeleneian 
Magnesium i0dide.:is.s.cccsccosssesessceacss 0°031 
Sodium bromide....sccecsccscesssseetscevescss OEE 
Magnesium bromide...... sssccrcecsssseesee  0°039 
Biligwee ss cence Cocces connee soccen oeanmgnastaghs ae mnnninaaae 
Organio, matter .....asesseoo¢ ose sossenknt antennae 
Totsle.:... POCHOH SOROS O LEER OES OEEEOS COESOE Eee 55°301 
Cubic 
inches, 

Carbonic acid gas..sissecescscsceccissccsesces  O°F5 

Sulphuretted hydrogen.....ccccccsesossere 3°70 


PART III. 


Ocean Sprines, Jackson Co., Miss. 
( Chalybeate.) 


One pint contains,— 





(J. L. Smrru.) Grains. 
MPOUMERIVTELCDIOTICOsccccs cs tcccnce cocsee cocest trace 
PR PEMERIIIOTICG oo rcudle cawbecccccccecs cacvesy | O°9T 1 
Magnesium ChIOTIAE 5.52. .0....2.20 cceveeseces | 0°621 
MIMI MIRO DIOFICG. cacccsccsssssccsscccocccccess| O0°485 
UP PEUIMUI ATG cs casscecweses tee wcocccccsccccess. | 0°589 
DRE recs occ cas avavasawstescccccccccsecks trace 
EAMUIEMIETM PE te cece ccdercwslnctevcssesccces socecesd trace 
SIPIAMIMEIIMLUGT socsadgavess socceseve sosessecens:' tTACE 

NN eo rec lee ranctudentnesverscccsccseccnaes) 1.4000 
Cubic 
inches, 

SPRPOGUIT BCIG GAS... cece sisccccscccccesccencs | 1°22 
Sulphuretted hydrogen..........cccccccccee 0°16 


Warm Springs, Mapison Co., N.C. 
( Thermal.) 
Bathing Springs. Drinking Springs. 
Temp., 102° F. Temp., 97° F. 


One pint con- (E,. ADELMARTH, 


eae em Sea Md) jeaht M.D.) 
Grains. Grains, 
Potassium chloride...... 0:039 0°063 
Sodium chloride......... 07114 0°137 
Magnesium chloride... 0°027 0:046 
Calcium chloride........ 1:263 1118 
Potassium sulphate..... 0°045 0°059 
Sodium sulphate......... 1128 1113 
Magnesium sulphate... 0°168 1016 
Calcium sulphate........ 5110 5067 
Soluble silicates.......... 1121 1192 
SUL avapaccseseaess osceses 9°015 9°811 
Cubic inches. Cubic inches. 
Carbonic acid gas........ 1:37 1:34 
Sulphuretted hydrogen 0°22 0°31 


Mineral Spring Waters. 


1835 


Sr. Lours ArtEsIAN WELL, St. Louis, Mo. 


(Saline.) 
One pint contains,— ; 

(Dr. Litton.) Grains. 
Magnesium carbonate.......cccccccescereee O°127 
Ferrous carbonate...... bach Soe sAdencssieee dee LOS 
Caleta CaTbONAtQrsacssiccccscacavsssaqcvaces sy, Liaw 
WOCMPEAUIN CDIOTICG€ casey vsocsvcsncaccaseptssar 11,0, 0ee 
SOdID CHIOTIAG Jcocmnns sscenssecccsnceseasnae 40020 
Magnesium chloride...........0+6+ Telnet ant ine tulbeataee 
MO BAGEIINT CIIOTIOLG, s cenccasicossnisscccas scksiua cian h cance aes 
Calcium sulphate......cccsscsscccrscecesesseee 5°09 
Silica...... CO 1OOH SHOSSHSOSH SETH HREOSOH SCHOSESE HEHEHE EEE 0°017 
Pita cee rc as eeeeee coeooee seeeeseee 60°440 
Cubic 
inches. 

CATDONIC BCIG CARs sacvsnsscccraccsecsosacses | CIDE 

Sulphuretted hydrogen........ccccccsseeeee 0°08 


Warm Sprines, MERRIWETHER Co., GA. 


(Thermal. 90° F.) 

One pint contains,— “ 
(PEG: A. MEANS.) Grains. 
Mampesiunt OXIW6.s.cvcscstsseussececeusercsset ls OO 
UIC OX1NG.\csvsccsces roecabuscstteameweaes 4°64 
Ferrous OXIGC resece COCHHS SHOSHSSESSE BHESSSOSEH SHEE 2°14 
TROL eer orea et ctet es SSSSSCHOSEHS SHOFEE SESEEH SHOES 18°46 
Cubic 
inches, 
Carbonic acid LAS .ecoenes BPOCHCCHOS COSETH HEOERS ett: 
Sulphuretted hydrogen.........ssccseee. trace 


WESTERN STATES (NOT INCLUDING CALIFORNIA AND OREGON). 


ALPENA WELL, ALPENA Co., MicuH. 





(Sulphuretied.) 

One pint tains,— F 
(Pror. S. P. DUFFIELD.) Grains. 
Potassium Carbonate...ccccecccccssecccesseces trace 
Sodium carbonate....-. Ceeeee Ceeeese seeeeeesenn 1°364 
Magnesium |carbonate......cccseccccsoscovcee  4°661 
BT eOtmeLT DONS UA.s pcs. cconse soceevccwonaey | 0°170 
AITIPEIIOATOGUALG...oscccesscccssoscnccccenne  =4°7080 
Sodium chloride...... eeeeer coeoeeeeee eeeeeseeeea 8°532 
CAIGIMIBULDNALC.......00 200 cecconsvnadadessee | O'LOT 
PATEL TAG BLLLCS,, .< cccccccceteaass coscateds +0’ S86 

Mae boy ote SOoeee Seeeesees Ceeeessecess 23°657 
Cubic 

inches. 
BME DOTIGIOLIG) BOS sane dvnscvoeveotdesced cee OT UAOG 
Sulphuretted hydrogen..........0++0 Read 
Nitrogen SSSSHSSESHS SCHSHSHSHESSE SHOSHEHEH EHH CECE ES FeO EEeS 0°03 

GREENCASTLE Sprines, Putnam Co., Inp. 
( Chalybeate.) 

North, or Middle, or Dew- 

One pint contains,— Daggy Spring. drop Spring. 

Grains. Grains. 

Potassium carbonate....... 0°011 0°009 
Sodium carbonate........... 0012 0:008 
Magnesium carbonate.... 0°588 0°667 
Ferrous carbonate.......... 0°051 0°298 
Calcium carbonate.......... 1:819 1°485 
Sodium chloride............. 0099 0°087 
Sodium sulphate............. 0017 0°012 
Magnesium sulphate....... 0181 0°129 
AEUAIDING ose cacceses acne Dekrancs 0:020 0°009 
PSIURPAIE ACH rece ccrpccteses.cceace 0-011 0°001 
Loss and undetermined... 0°012 0-028 

Mihi leetaseencuas cdeees vedoe ede QATTL 2°133 


BUTTERWORTH SpRiINes, GRAND Rapips, MicuH. 


( Calcareous.) 
One pint contains,— 


(S. P. DUFFIELD.) Craines 
Sodium carbonate.......cccecssceses desavcassat® O4u% 
Magnesium carbonate...........sssseceseeee (0°42 
Ferrous CArbOnate sj ci2.des ccccacscccovescosees . 0°088 
CalGiUM CaTDONAte.tre. sccccccccscvcccccvcess «= O'S RE 
Potassium: chloridee: ci. :Scccsccasccesacse  L'227 
POUL COIOTIC@sccusy scovodcnveeunveceducsesae |. LTOOL. 
Magnesium chloride...........cseccccoscseee  5°232 
Calattiny ohlOrid Gh cca. ..sco ness caphamessssseces’ 96. OLk Ou 
Calotam sulphateiiecs....sos0+ cascee sebeoind cose 9°392 
SLM. case veces bictuwots we dmovsoewasnteneeiweckotl AT OrU Ua 
AAWIDIBA ws ipssccs tpatevdsodcecds sebevecs eteeccees OU OL 
Organic matter and 10SS........ssccccvreeee 0°083 


eget? SO ORR eat ee ASS oe tee 


LAnsing WELL, IncHAM Co., Micu. 


5 (Saline.) 

ne pint contains,— : 
(Dr. JENNINGS.) Grains. 
Bodiam carbonateic)..cocecssorsesvecsvevecesd. | OUGE 
Magnesium carbonate,......scccccceccoseee 1°42 
Ferrous carbonate.......sccsseecees ee cetie MIM 
Caletumn carbonateisesisivdiccteccscvaccese) V°CSE 
Sodium chloride............ duce Seb deisbasdteeceEhaaaeee 
Potassium sulphate.......ccccccccsecseereree 1554 
Bodinm. sulphate.....ce.ocrskesestisesasce J) CONG 
PY HIGA «oc ccacnt vasnacs bu cavenoa,seadanes hdnasnchesemniniann 





Tota lesece CPOCSSOHS? COTHHSHSSSEHEEOTESESE SETHE EEES 55°887 
Cubic’ 
inches. 


Carbonic acid GAS. coon Peeves eeeeee Seeeeseces 244° 








1836 Mineral Spring Waters. PART IIL. 
Eaton Rapips, Eaton Co., Micu. 
(Calcareous.) 
Frost Well. Shaw Well. Mosher Well. Stirling Well. Bordine Well. 
One pint contains,— (Pror. DurFiELD.) (PRor. Kenzie.) (Pror. Kepzisz.) (C.T. Jackson, M.D.) (Pror, Kepzir.) 
Grains. Grains. Grains. Grains. Grains, 

Potassium carbonate.... ....00 0°159 0-144 ses vee's 0°284 
Sodium carbonate.......  cssseee 1:446 0°672 0°542 0°472 
Magnesium carbonate.. 0°949 0°480 0°565 sues 0°622 
Ferrous carbonate...... 0°248 0°154 0°125 0:292 0°203 
Calcium carbonate...... 4°816 2°592 2°429 davesehel 3°513 
Sodium chloride........ . 0°959 0°112 0°11 2) Ais eens '. 0°187 
Sodium sulphate........ eprdsemsesey I 4 1, lates ° soanes 1311 coeeee 
Magnesium sulphate... ..scce snes ° sevsese 0°978 seseeee 
Calcium sulphate......... 0°483 6-016 5°645 5°748 7187 
Ammonium nitrate..... .....0. trace trace - = | Wiessss : 
BEN CIG) BOM teseatsransas ss) isssrese 0°175 0°317 pees whyess 
DUA sc scessesesut coesdsnes srs TGS 0 oe) © | avncone ey Et Se rap ‘ a 0°250 
Organic matterandloss 0°094 0°112 0-106 risen oadens 

POR L ievicesenssssnsncaee 9100 11°246 10°115 8°871 12-718 

Cubic inches. Cubic inches. Oubic inches. Cubic inches. Cubic inches. 

Carbonic acid gas........ 2°32 2° 1°92 2° 2° 
Sulphuretted hydrogen ...... trace trace coves) tS) ee 


BETHESDA SpRINGs, WAUKESHA Co., WIs. 
(Alkaline and Calcareous.) 


One pint contains,— 


(C. F. CHANDLER.) Grains. 
Sodium carbonate......... sc deep tensa neon cans’ ALU GE ie 
Magnesium carbonate....essecscccccssscese 0°918 
FOrrous CALDONDLE A... revises checsbeshantessan? 0) UO UUs 
Calcium carbonate... .ccoccccccccceee Decesces 1°478 
Sadium chloridé.0:2.o,vcusssssuvaeceoonses Ci oinentaeo 
Potassium sulphate........ pe heaneeres stheteaes 0°057 
Sodium sulphate......ccescsccssccseessocerses | 01068 
Sodium phosphate.......cccsessecsersseserees trace 
AlUuminascitesecees cee iossese Raa vcskcslececveceees 0°015 
Silida.. cocheeersiectecsces veh cosines ounagetineeas s4a0 0:092 
Organic matter..........00 3 Beep i hinge fe: 

Totalinaccaseseaves ease vonantarersess 3°134 


Frenca Lick Sprines, ORANGE Co., IND. 


(Sulphuretted.) 
Pluto’s Well. Proserpine. 
One pint contains,— (. wD (J. Sip) 
Grains. Grains. 
MOGM CATVONALC..ccocccscasees uececen 1.316 
Magnesium carbonate......... 0198 0°562 
Aluminium and iron carbo- 

MIBLOH a ctis tes atetesssceceseccsoase trace 0°312 
Calcium carbonate......rccccers 0°868 2°536 
Potassium ChIOride.......ccs00. ceoevee 0°626 
Sodium chloride........00secccees 17:567 11°365 
Magnesium Chl0ride.......s0.c0  seceeee 1-006 
Calcium Chloride........ccceccsse O:G68% caf ea isssesss 
Sodium sulphate......cccce.ceeee 2°796 4590 
Magnesium sulphate.......... 2°264 “3°666 
Calcium sulphate.............00 7573 17°625 
SiliGacegecec cece cs veees oh toaeeecseecou aM tees 0°212 

"LOtaldsncccscisentestcivccecertsat: 31°934 43°816 

Cubic inches. Cubic inches. 
Carbonic acid £a8...........0c008 1:87 1:277 
Sulphuretted hydrogen........ 318 2°125 


HvusBaRpDsTon WELL, Ionra Co., Micu. 


(Calcareous. ) 
One pint contains,— 


(Pror. P. H. Dove.ass.) Grains. 
Magnesium carbonate...... Sey esessee Weesescennt 1 Oe 
Calcium carbonate...... Gece Sale tbueeees Cadeeee 2°067 
Ferrous 0xide........00.+ svesonscesecscosucscess O19 
Silica...... eeeeesece @eceoeesec @eeeeeeoeoeceoseesoes 0°017 


2°897 


Total...... POEOOH OOOOH RS ESSE REHES BEHCOD HELE LOEEO 


Fruit Port WELL, OrrawA Co., Micu. 
( Saline.) 


One pint contains,— 





(C. G. WHEELER.) Grains, 
Sodium carbonate.......- ceases ca ducessee tet Eeag 
Magnesium carbonate..........06 oe keannepes 0°308 
Ferrous. carbonate. ....cdvecwss socsacacnesensts ean ee 
Manganese carbonate......000 seccscsee vevses 0°010 
Calcium Carbonate....ccccevecccce ov kesangeaee eee 
Potassium ChIOride.......cccccecececcessecee . 0°054 
Sodium chloride........ fa ovvehes soorss 08°003 
Magnesium chloride...........000. At Ln 5°851 
Calcium chloride........ were seeee « coennsnasennn een 
Sodium sulphate.....ccccsecccsserese ova sects Tas 
Magnesium bromide.........cccccccssceseseee 0°095 
Silica and silicates,...ccccscscecceccse socvcess moze 
ALQMING pvaccvsans ses cveccsscceteasdeiccoseti et ER LICOS 

Total .:cccccce ccocccucnsosecesseutanneostineseninmnnman 


InpIAN Sprines, Martin Co., Inv. 
(Sulphuretted and Saline.) 


One pint contains,— 


(E. 'T. Cox.) Grains. 
Potassium Carbonate....ccceccsccccsessescrses O°315 
Sodium carbonate...... sivecensaenecierepeaaes 0°452 
Magnesium carbonate........ccccccccsssseese  2°308 
Calcinm carbonate.......:escccossesesss trsessin Eee 
Sodium chloride...,....ccoseseeseshsynonssoned ne aL 
Magnesium chloride...... sees eagles ovdnl oe TRE 
Potassium sulphate......00s0sc0ssessssssssss ne UU 
Sodium sulphate.......ss:s.csssecssescesepesanuat o 
Magnesium sulphate......cccceccccsscsseree 3° 199 
Calcium sulphate......cccccscccscsccccsscsesee 2029 
Aluminium sulphate........ccccccecscereceee 0° 104 
Ferric oxide.:.; .cscccsqeesedesoesvonsel eeuneneny trace 
Todides and bromides..........esscccscceee trace 
Silicio acid... sssscsees coccescen seueepnenten a nnnmINOE 

TOtsl ..cccccuessocee suesnccsseshases bemnniansaninannnnnE 
Cubic 
inches. 

Carbonic acid .....ssos'sessocnee snassuvauatoes vain ment 
Sulphuretted hydrogen.........csceccsseree 0°42 
OXY GON prevrceve oevevcass avneavede hoes teu i onal tenn 
NitrOZeN ....45 sessccetessenas iesoes coctacesseen tt mmmEnmEEE 


PART III. 


LAFAYETTE, TIPPECANOE Co., IND. 
(Saline and Sulphuretted.) 


One pint contains,— 


(C. M. WernErett, M.D.) Grains, 





Magnesium carbonate.......secccccessscees aay 0°90 
Calcium carbonate.......... secscsccccccevccce = "44 
Sodium chloride.......... De desterendteseserxes) -40°090 
Magnesium chloride...... ceerecesseccsscccese 3° C07 
Calcium chloride..........0.seesees dudesseonee,)) 0 0°460 
Calcium sulphate........c.0srecssccccscsssene 7° 042 
Magnesium i0dide.........cccccccccccsccseree trace 
Aluminium and ferric oxide............. --  0°062 
Silica...... Savece cesses Pessisssktstensecdvesseesen: OOD 
BIL sed lecaye'cd déccevesecescuce’ eeeeee ceoeeee 56°558 
Cubic 
inches. 

Carbonic acid gas............ tos esteavecsdesec, a IDs 

Sulphuretted hydrogen... ........sseeseees o 0°24 

Nitrogen...... PaEy eal enjabtens assexsessarvedere  \\UnO) 


Mipianp WELL, Mipianp Co., Micu. 


(Purgative. ) 
One pint contains,— 


(S. P. DurFreLp, M.D.) Grains. 
Sodium chloride......... esuaccasevncecescocces Oo S00 
Magnesium chloride..........cccccccssccceee 0°228 
RIC CHIGTIAG..0.0..00-.0cceceeen osceeee besos 0047. 
Potassium sulphate.......00 ce ccsceecece ve «=: 8559 
Sodium sulphate.......ece reese Sbeaasseeee wares 2208 
Calcium sulphate.........00.seccccccscccscene 0° 464 
Aluminium phosphate.....cccccssssscscesee  0°180 
EMMETT Waudssascs soovecs vobocccevseccecsesdeecs | O°S08 
MPA TIOINALLCT sscsccconessesocenstsccscesonese) |) 0°257 
TOBE io sccsice corncscvscectse socecs saesiscensecessss, | 0°34 

PGtAlvscsdcassautesssecdesacccescccssceseseocess  1O'CSU 


Lestig WELL, IncHAm Co., Mica. 


( Calcareous.) 
One pint contains,— 


(Pror. R. C. Kepziz.) . Grains. 
PPOUABEIUMT GRTDONALCs<.icssciaccescccscicccses © O°359 
POGINEMCATOONALO sccceccececsgectes cosacssecsa.  0°380 
Magnesium carbonate..........000 secscseces 06.50 
POSTEO UMTCATOOURLO..sccsocbssobecessccececctsce,  OTLT1 
Calcium oa anal aaa lee res 2°214 
ORIGIRTIBRIPDAGG.. 0559 sscescessseccssresenscen ~ 0°59 
BUN eee ois cos hci cheese sceseccdaccasvsesacse 2) O°216 
Organic matter... cecscsccccceneccccnccccse 0° 067 
SLO ASE Sater e cevcccccccceescécacceccontccoses 4°790 
Cubic 
inches, 

Carbonic FUGA Tete calccarOrscccascecec eeecseceee e 1°68 


Mineral Spring Waters. 


1837 


Lopr ArTEsIAN WELL, WaBAsH Oo., Inn. 
(Sulphuretted.) 


One pint contains,— 


(Dr. PAHLE.) Grains 
Magnesium carbonate.......scssssssscccsseee 0°082 
Calcium carbonate.....-...... cismennasavna tan 0°252 
Sodium chloride......... oheosusahanananesvteen 62°808 
Magnesium chloride.......0.sccccseessoesseee 6°692 
Calcium chloride.......... eecccesse seonetasene 5°991 
POTASSIUM SUIPNALC. «45 ..scrscceccescorannesns 0°100 
Sodium sulphate....... Srisexeus esineinsen bencae 0°267 
Magnesium sulphate....... cecccccesceseceeee 0°407 
Calcium sulphate.....cccccccccsrcsccsscessne  6°944 
Calcium phosphate...... coe coccvencccncecen ces 0°150 
Magnesium iodide........0 sessccee eaters we trace 
Magnesium bromide.............. cevecesasmn RAT ON 
RELI DIOTEUIG.s0ha Vanilentus od sanes<tsctaves on ass sen aoe 
Sulphur (suspended)... teceee ceccsceees 0°625 
Nitrogenous organic Matter-sseeeseoeee asesu UE OU 

LOtd] ccccssssdeccecssctvecessscsssvovbisscesoes 84°593 
Cubic 
inches. 

Carbonic acid gas........ se ccccscocese UNAEtermined 
Sulphuretted hydrogen.......ccccecsesseeeee 0°99 


Oxygen and nitrogen................ undetermined 


Sart Laxe Hor Sprines, UTAg. 
( Thermal.) 


One pint contains,— 


(0. T. Jackson, M.D.) Grains, 
Cateinan tf earbonates.cscccessesenee OAS 
PATS COIOPICG cacvetien ss ca sceusauns sscescesq mnteCeeO 
Magnesium chloride...... beabeeehycacterersst 0°066 
Caloium ChlOride.......ccccccccscesseccscesees  0°566 
Sodium de aoe eeeccegee seceeecrcoes » 0°692 
Ferric oxide.. eeee eooeneesee ~@eeeecece coeees 0°021 

Totalieerccese COSCO COHCHHOSES BOSH SOOES OF HLF O8EE 4°235 


ScHuyLeR Sprines, ScHuyLeR Co., Iz, 


( Chalybeate.) 


One pint contains,— 


(Dr. BLANEY.) Grains. 
Magnesium eae vor aaa 0°373 
Calcium sulphate......scccccccccccccssececcees  9°242 
Ferrous sulphate.....scccsesseenes co eeseecees 8°745 
Silica.....00 © vocceceee secveececces secon cecccees e. «©. 0164 
Alkaline sulphates..c.sosvsess esssssssvesecsse 0079 

LUCE atsase dacs onetes taecewecscet ses (acccsevecanee, DUG 


Perry Sprines, Pike Co., Int. 


mei 
Midas Spri U va tat ho ae 
s © e rin er T1n wer rin 

geet contains, (H. ENGEL: ane D.) (H. sasha tea SAT (H. Pca TLD 

Grains, Grains. Grains. 

Potassium carbonate.....ccccccccoscscesescece 0°199 0°181 0°157 

Magnesium carbonate.....ccccssccssseccseees 1°260 1:097 0°777 

Ferrous ° Nab aaa Seaver ees eee UTUOL 0°040 0°025 

REMERON OATDOTIOUG,,,..5ccccce cocccscsccssveee 1°SS0 1:715 1°708 

Sodium sulphate........ seccsscecececeeee 0°055 0-137 0°173 

Sodium and potassium silicates... 0°330 » 0°285 0°431 

PNA IMIIIORC OS, occ lcces bivcsseeseascencdecsese  O'0L0 0°048 0:072 

Aluminium Bi hteeccduron., eenntek weseene 0°034 

PDE DUEctEh vencAcelstiishiscisienseteccacacssenee DAO taee 3°503 3°377 


1838 


Spring LAKE WELL, Ottawa Co., Mic. 
( Saline.) 


One pint contains,— 


{Pror. C. G. WHEELER.) Grains. 


Aodinm carbonatelscsirscssecstlistecarerines OUD 
Magnesium carbonate........00ccsccocerees trace 
Ferrous carbonate...... {tpt oe Svefevsn seer Pe | ba 1574 
Manganese carbonate..........cccsssesseseee 0°006 
Calcium carbonate........ Meesurtes ay bey 0°012 
Potassiunyehtorides sects ccssev tec erste nceres 0°536 
Sodium chloride........ De cuekorsanerassase secs 50°691 
Magpesitim QHIOrIG6;......ccscccesees soseeeyes S020 
Calor GNioridews cece ec ice cocces soecce ae Se Lad 
Sodium sulphate....... sense venesspeesessisnse 5°837 
Magnesium bromide........-sccoccescscesces Abiwont | be'4 @ 
PAWTUUA esse teceastrenteeset es ecey Westotespices . traces 
PLUTO Mee cree eee ese cee e ect iste scekscre BT UStLOLZ 
Titihidswwece. PRPeE Rear sce ence ches atpenaesoce tone . traces 
SOLIIOH wet Sesenersa terns toe etee ehiesesste Sent tanene 0°063 
OTPrAIOG IIMLLORS ree lepccses season aesoet ns cennace 2°286 

en Taso ap ka nsopecoasannatnne . 78°503 

Sr. Louis Sprine, Gratiot Co., Micu. 
( Alkaline.) 

One pint contains,— eaine 
(S. P. Durr1eLp, M.D.) . 
Sodium Carbonaterss::.tscesssssbecessntesass’ 4 OOS 
Magnesium carbonate.........06 eectshesdeson eee CUCU 
Ferrous carbonate......... Desceeeee cettecete cs 0°091 
Calcium carbonate.......0.seccce Pd dec itay [@ 5°19 
Calcium -chloride..:.5.:sccscses tose ondeebacese trace 
Calcium sulphate.......0..eseseee heaedeceeeenmEeO eae 
Caloinm, silicate... ciscosscaneucssacenereete 0-700 
BLITGAv cc cheer ecshicacaneceese: noes tee Sascdeos rpsenteed (ier 4 ih, 
Organic matter and 10S8S..........00ssceeees phe 208 

POL ietkacecensh seeessacgebas vaseeen os tsiteert aE 
Cubic 
inches. 

UCALDONIC MOI fhkerasss secatepasees seseossesss Lt Oka 
Sulphuretted hydrogen.......... scevscsssese tT ACO 


YELLow SPRINGS, GREENE Co., OHIO. 
(Caleareous.) 
One pint contains,— 


(WAYNE AND LOCKE.) Grains. 
Calcium carbonate.....ccoccscccees fepreecee «.  2°446 
Sodium chloride............ Wespiepsscceoessentsl 4 (0 U1G 
Magnesium chloride ......00 ceceeees Nich tsar 0" ORE 
Calcium chloride eeeece CCC Ceoeeee CeSeen eee eEeeses 0°193 
Calcium sulphate......... ° ove 0°169 
Ferric oxide eoeree reese SOSH SESESSE FEESEEOOEECE 0°049 
Organic Matton sn, adios cacacenepiecadsemalepmmeesteeisices te 

otal eee: aes CHOCO H SETHE EHH ESE HOREESCEHE OSCE EEE 2°897 


GreEN Sprines, SanpusKy Co., OHIO. 
(Purgative.) 


One pint contains,— 


(O. N. StopDARD.) Grains. 
Magnesium carbonate.......cccssccssssesees 2°798 
Ferrous carbonate........cccesces Rapsesecoenel ty alae 
Potassium chloride.......... SC STRAP Es Katonah . 0310 
Magnesium sulphate.........000 wivineba see ~ 4517 
Ferrous sulphate........  neveeees sesessecseee (0° 16 
Calcium sulphate.............sccrerresscconee 18°76 
Potassium bromide.......e.eeves amaabessstae TROD 
Bilige for cccehscnses aegueavesseeennanas tadberess > O62 
AlUmnIDAT  accpris cies cassd <ecosdasnocnccctcre ee L ee 

ORAL eacatveshs sesesiecsdecesieeecmtteriy ete ores 
Cubic 
inches. 

Carbonic acid gas.....sscsscocorcsssceccsceeeee 12°06 


Mineral Spring Waters. 
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West BapEN Sprinc, ORANGE Co., Inp. 
(Sulphuretted.) 


One pint contains,— 


(E. T. Cox.) Coan 
Potassium: carbonate. ..ss.c.ccsecsce cevasesee ne 
Sodium carbonate..........0.ssseseee i te eee 
Magnesium carbonate......ccccscessssecesee  4°895 
Calcium carbonate: ....ssos cccsscocsnecscrose enOUE ES 
Sodium chloride....... ..ecseee arr $cc aes 
Magnesium Ch10ride.....c.cccscccccccceee sere 1°425 
Oxlcium chiorides...ccosssscoesece sets eee sii) 
Potassium sulphate...........s00 woettecs tee reams 
Sodium sulphate.........cseccevees od sesediees || OSS 
Magnesium sulphate......cccccssrossessseeee 4°519 
Calcium: sulphate. ....cssessceseacassamennenne 1°398 
Aluminium sulphate...... oes scoteeeesseenese 0°569 
Ferric oxide......... esasearmekssedneee peas enten 0011 
Todides and bromides...........+000 paw aaisinee traces 
Silico acid. ....ccccsscecsconcscnsueeastececesti mena 

Total......sccsces essen senses snhesdvengndinteenannn mame 
Cubic 

inches 

Carbonic acid £88....0.: ccssssisssssusen tessa annem 
Sulphuretted hydrogen........secccccseccee 0°61 
O59 RON 5222 s- oe recesee'seseeaeenne neaesateeeneg satan nan 
NLLY OPEN... .cevn seduces vocess cenenuuee Neenn sar mnnnnna! 


SPARTA ARTESIAN WELL, Monroe Co., WIs. 
( Chalybeate.) 


One pint contains,— 





(J. M. Hirscu.) Grains. 
Sodium carbonate....sccccce sosscscesscssenves) MURR 
Magnesium carbonate .....cccccccoserssesee  0°249 
Ferrous carbonate........ sie ccsnces ekueeueay ««/ “10838 
Manganese carbonate...... aot iee oabeas oon an Smee ae 
Calcium carbonate.......0ssccessocssesescssna uae 
AMMONIUM CAarbonate.......ccccccecercececs trace 
Lithium carbonate.......... scusesattieceus seuvie 0° 062 
Strontium carbonate............ wagehaga eetasee 0-001 
Barium carbonate ..ccccs cccesacceuceseneeits anOnTne 
Sodium chloride.......sessssece suvsesednethansannan Ee 
Calcium chloride...... cov ccosedeevenceve neal amr 
Potassium sulphate........ccccscrcccecccessee 0°066 
Sodium sulphate........ coe soccee cucsscsbecetes | MUnmaO 
Calcium sulphate.......00reccssesreccnecsenses 0°018 
Sodium phosphate........ccccocesescsessrsece  0°007 
Aluminium phosphate......cccscccccseecsee 0°006 
SOdiaM iOdide.....cccsossvecoves sesseuséseeiwes UNtIROD 
ICR vecodsvn inset Wc 
Hydrogen sulphide......... cecceccescecececes — tTACE 

Total]. .ccussecqee cosisesceecnnecsaueusyanasie asa 


Ipano Hot Springs, CLEAR CREEK Co., Con. 
(Thermal. 85° to 115° F.) 


One pint contains,— 


(J.G. DoHLE.) Grairs. 
Sodium carbonate,......sssssscsseusees sianwe 3°85 
Magnesium carbonate.......sece cesses tee'ee'e 0°36 
Ferrous carbonate........e0e. socuudsBaserehaes 0°52 
Calcium carbonate... .ccoce secsseseeeuesteesere 1:19 
Sodium chloride......... 94s ceeahin eVickawes Gade 0°52 
Magnesium chloride....... be cocees euebaueanss im 
Calcium EHlOride, cscs. ..ecoesecnesssenneeanan trace 
Sodium sulphate.......cccoccceseccesescscs vos 3°67 
Magnesium sulphate. ......cccccosescccscere 2°34 
Calcium sulphate.....cccccccceresces covcsevens 0°43 
Sodium SiliCAtC......ss0 coveccscsncaey ate enaee 0°51 

TOGa] tevscciceareadtdersetiectewets eeeseeseeeee 13°39 
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Owosso Serine, SHrAwAsseE Co., Micu. 








' (A lkaline.) ( Chalybeate.) 

pape ot "sca taba by ocieaet One pint contains,— Grains, 
Sodium bicarbonate...... Se ee edesecevees oeeeee 24°01 Magnesium CATDONALC..crcccresesesecsvereces 1°413 
Magnesium bicarbonate.......0. secees seeee i 8°89 | Ferrous carbonate...... se ecceauees ssaceaensee 1°443 
Calcium bicarbonate.........0. C0 08e8 Cooeseees 15°62 Calcium carbonate.. SSG.00+9 BUGOCeeEBe 2°228 
Potassium ChIOTIAE,...seeee 02009808 Caeseenee 10°01 Sodium and potassium chlorides aha a e 0°262 
Sodium chloride.......... We SDP AO ON . 86°69 | Silica and AlumMina.....eresevrrrrerereee 0°077 
Sodium sulphate..............0scececees ereesee 4°78 eh Se 

Pata liiceeds. Bo ECR ECE POTEET, eeece @seeeve . 100°00 Motil ccocecesceee SSCSCCEHSSS SHESSHSESOS SHEESH SHSESe 5°423 

VERSAILLES Sprines, Brown Co., Inu. 
(Alkaline.) 
Mawnan Spring. Ourry Spring. Monitor Spring. 
One pint contains,— (G. A. Marriner.) (J. V. BLaney, M.D.) (J. V. Buaney, M.D.) 
‘ Grains. Grains. Grains. 

Se } PAEDONALCS, .000sseacednancenccssoutn ORL OD trace trace 
Sodium ecarbonate........ bustle Reon: CHUN ogee Oiiececes 0°953 0°953 
Magnesium carbonate Ce oee eee cooeceees eocee 1119 0°933 0°873 
Ferrous carbonate........ TT TYE dbesedieleds a 0°008 Skee 0°267 
Calcium carbonate...........ssceseeee taiwawivetes 1°825 1°514 2°017 
Sodium chloride............0- Pieette tp eree scene CTO trace trace 
Calcium sulphate.......... ery Goteane eeenteees trace 0°261 aeeceee 
otro. cee we evecdccdaccclecasciSccece’ Reoeete presses seaseee 
PUMING, ANG trace Of iTON....c.escess. vuvsvose apddece 0:091 Aree 
Silica seer ee eereeeee Seeeseoeseses saeeeseeesses cesses eee . 0°175 0.102 0°213 
TPPPE TG ISDE UCTS 25.50 .Jesivanccvcccvscoscos cncssese oa Was iaes a trace trace 

Motaleesccs SOHSESSHS FOOFSE EEE SESEFESEEE BESEEEEe @eeseo 3°292 3°854 4°323 

Cubic inches, 

BMEEAEIE OLD FOS 2... cece sescesesepora secssone¥ers 3°0 


CALIFORNIA AND OREGON. 


Apams Sprines, LAKE Co., CAL. 
(Alkaline.) 


One pint contains,— Grains. 
{Second Report Board of Health of California.) 

TEI OAR WON AGCld icccccccvcsvecessesevescsoen F129 
Magnesium carbonate...... sss. escceces fale ode 
Ferrous carbonate........... Rau acter erates cen 0°064 
Calcium carbonate....... Seeiediosceinas oy ee 3°589 
Sodium chloride..........espeeeeee PAE ites ¢ § 
Potassium salts....... eeoaneaas sgsvertscasecte WAUEBCOS 
Nitric acid........0- Derteeaeedaetcesen secs ss traces 
Sili¢aeccvevsess aeaedeyeser Reeeatt esas cases Eaaweree oe 02902 
OT PAMIGNALUL acecccsecaccepoes resetess esctsee  1O°SSL 
PUA ceat aad cautwelocéaheeauesvecvestcccdiscovsss © 2A0OT 
mess Cubic 
inches, 

DPA EOTIIO MOI PMGeccsccvoctds visescess cecossecs OO UU 


CauistogA Sprines, Napa Co., CAL. 
(Sulphuretted.) 


One pint contains,— 





(F. W. Haron, M.D.) Grains. 
BEIT, CATDOTIDLOs. ..ccccces vevessecs sesescsee, | O'ARD 
POUT CHIOTIACH cc 0c diccceccevecee’ Breed ae wet 
Calcium chloride........0.. adase i Seaiateciees - 0°408 
Sodium sulphate..........0+ sseee sees sovsseee 0° 202 
Magnesium sulphate......csccccrecsresseeee 0°058 
CLO BOE Ts can 6 oeeerebas eovel cess aen Ugo 
PERT rissa dense sncacasdece aegis > ean trace 
Total eececes eee @eeeeeosees escece @eeee testes 4°686 

A Cubic 
inches, 

Sulphuretted hydrogen.sesccsscrssceesreeree 0°40 


Des Cuutes Hor Sprines, Wasco Co., OREGON. 
(Thermal, 143° and 145° F.) 


One pint contains,— 


(L. M. DoRNBACH AND Pror. E.N. Horsrorv.) @7@ins. 
BOUIN ORY DOMALG.. Sc Arcncelcscesscce dosclones 4°312 
Potassium chloride..........0+ eee geettbedaes 0°250 
ROUTH IV GRIOHUG. scales tus checp cov encteehaees se One 
Magnesium chloride.......cscccccosse.soeseee 0°15 2 
Sodium sulphate...........4. $0 ecceveces cvceee 1183 
Calcium sulphate,......006ssecsees <anetase e-. 0°228 
Sodium silicate......... papas eeaneeees pacseueens 1:025 
Tronics eeceeeee SP SCOSHHESOS SESHSOEOH SIE SOFTEE EEOESD trace 
Total. SOOTHES CHOOSES SE CHSTOSOSOS CHOSOHEOSE FHBO88 9 702 
Cubic 
inches, 

CAPBOTIG AOI PAG WNiscsesscocscavesesedicseces: MMATGS 


Borax Sprine, LAKE Co., Cau. 


( Saline.) 

One gallon contains,— Grai 
(G. E. Moore.) aa 
Potassium chloride........ Sv essesden gp acsenas . trace 
Sodium chloride...,........ <avanpansitinaaounes 84°62 
MAGNesI UI 1OdIdG...0..seceoncncoee secosseevs 0°09 
Magnesium bromide......coesecseres caaeaes a trace 
Sodium bicarbonate.......cccccccses covseces wre o.oo 
Ammonium ee Sadan soceres ered ly i 
BOdTUM HibOrate...,3<ecsevasesseceeseoaporecss MUO OICD 
Calcium sulphate . osae socecccccccccceeees  — CTACO 
Alumina.,. Petsikvawond Geseecnet beerveretie 1°26 
Carbonic acid GAGs cccccesccscccssascsoncstses  GO'OL 
DAM OrorBatdy science ires een 8°23 
TOtal teres CHOC HOSOHE SOHO HOHH SE SEEEH ESSE SORE 418°58 
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BEER SPRINGS, OREGON. 


(Purgative.) 

One pint contains,— Grains, 
Magnesium carbonate....... oon soncueene pause 1°61 
Calcium carbonate........... We centepeseasties 1°93 
Boditiin chloride iti; wecarecsass Hevestiective 1°12 
Magnesium chloride secsseovs sescscscesescetes 0°56 
Calcium chloride...........000- asdbeatesses ete 0°67 
Magnesium sulphate......s000 recess ssceessees 6°05 
Calcinm gal phateticcc. wsctvsssses sessessesces 1°06 
Vegetable extractive matter ......000 cesses 0°42 

Total cis..< Paehssaneneedsanvescatesed saeseescy . 13°42 


Napa Sopa Sprines, Napa Co., CAL. 
(Alkaline and Chalybeate.) 


One pint contains,— 


(LANZWEERT.) Grains 
SIG LTE MIATIO.LE oc ab ts toideescsas ectesenaacso=re be Lee 
Magnesium carbonate ..... Nenscscedcecet wees 3°265 
Ferrous carbonate, .....cceeccccccceeccese wee «= 0980 
Caletem CALbONAteC....isccscocsadecescesecsess §  L'DOO 
Sodium chloride..........seccsceee iesvorscieea GOU 
Bodium) salphate....,.ccccceverseesescss soves . 0°230 
Silicic ACI .osee @eseeeeveceveee SeCoseeeese Cet seeeeese 0:085 
Aluminai..ees. @eeeeeeee Coeesee ceeecee Ceeseseeeoeeece 0°075 
Loss eeeeeoeoe eeoece eeeeeceeee @eeeeoeeosoee e@eeeeoen eeecce 0°310 

Motalereec SOCCEHOSS COSSCOEEE COLESE CORE SESEE ESO 8°093 
CALIFORNIA SELTZER Sprines, Menpocino Co., 
CAL. 

(Alkaline.) 
One pint contains,— ¢ 

(F. A. BAvER.) Grains. 
Odi: CArBONAtO.v is cincce svekses oc cccrsctee 4°61 
Magnesium carbonate.........ssecesccsceece 5°65 
Calcitim Carbonate....cccascetecssssssobeesete 8:80 
Ferrous carbonate.......scecceece Baa rey trace 
Sodium chloride ere eceoevesen Ce etecese COCCER HEE CEE 2°15 
Silicie ACLO scacet eee ee CCCCOS GO HeeOteeeeeeEEeee trace 

Totalesere: @eeeeeesseoseeeeseseseeoeeseeseesenees ANCA | 


Carbonic acid gas.....scccccccscsrecoeeeee abUNdaNt 


Paso Rosites Hor Springs, CAL. 
( Thermal.) 
Main Spring. Mud Spring. 
112° F 122° F, 


One pint contains (Pror. THomas (Pror. THomas 


PRICE.) PRICE.) 
Grains. Grains, 
Sodium carbonate.......cecee 3°664 0°543 
Magnesium carbonate....... 0:057 0°323 
Sodium chloride...........00- 2°830 10:047 
Potassium sulphate........0. 0:092 trace 
Sodium sulphate.........06.0 0818 4°281 
Calcium sulphate.......00++.. 0'°334 1:864 
Ferrous OXide..........0cscecees 0:037 aeocdee 
Iodides and bromideg......... CTACCR IS ar (ete ae: 
ALUMINA ccocrsedcceeencest coos 0°023 ZB ACEO 
SILICA so ieescsssentctestresvikersers 0-046 0116 
Organic matter......cocccosere O171 0°361 
MT Ota ccurscsscanacccncsesccedece 8°072 17°535 
Cubic inches. Cubic inches. 
Carbonic acid gas........ aceeat 2:31 10°53 


Sulphuretted hydrogen... saturated saturated 


Mineral Spring Waters. 
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Coneress Sprines, SANTA CLARA Co., CAL. 
(Alkaline.) 





One pint contains,— Grains. 
Sodium carbonate......ccccccsccsessscceseseee 15°418 
Ferrous carbonate........ oseesen acaeeedecentus een Ee 
Calcium carbonate... .esesccosssnavetouns enna Lae 
Sodium chloride......ssssossssscecescscssecees 14°894 
Sodium sulphate.....s.-+ ss.sessseqenes -ubeeunanaaan 
Silica, alumina, and trace of magnesia.  6°235 
Total eeoeeee SOK SHSSHHOSE SETH SHESSEH SES SESSHEOSHOSEFED 41°978 
Vicny Sprines, New ALMADEN, SANTA CLARA 
} Co., CAL. 
(Alkaline.) 
One pint contains,— Grains. 
Sodium carbonate.. .....:se0cossssenaanesers suena eae 
Calcium carbonate,......cccccccccessocscccese 2 O10 
Sodium chloride........ cess Veencesac saleeeiner « 4200 
Magnesium sulphate......ccccscsccessseveee  1°500 
Calcium sulphate........ 0 2000s e s56dee smcsiines - 5°250 
Ferric OXid6...ccosccssesseecsdneeesieeeensneel anna 
Silica cctecsses COSHH HOHSSHO SHE SESETESES CELSCHEGSSEESES EES trace 
OUR is ccenteencie Ceeeceeeeeeeeeoe ceoseseese 31°868 
Cubic 
inches. 
Carbonic acid gas, ......ssscosssscssvessssrsee melee 


Wiuuoits Sopa Sprines, CLACKAMAS Co., 
OREGON. 


(Alkaline and Saline.) 


One pint contains,— 





(J. H. Veacu, M.D.) Grains. 
Sodium carbonate.. ......00. escccscsseanennenneeeleeees 
Magnesium carbonate........ sccevccccecseces 10°665 
Ferrous Carbonate...scccccccvccce coves ces senna 
Calcium carbonate.......s.cccssccsoeesscuee sae ae 
Sodium chloride..,....cseccsssccoceceuseedereenmmer an maenn 
Sodium sulphate........crcscooesccscsscerscses  0°425 
Magnesium sulphate........csecccsccsecseore  0°810 
Todine...... decisccedecccsccedonee reddatinenteneans trace 
Total cc icccocsciccessccsce ceceade taal aaes 52°749 
Cubic 

inches. 


Carbonic acid: gas......sccce sessosssdssetervsennimmene 


Summit Sopa Sprines, ALPINE Co,, CAL. 
( Chalybeate.) 


One pint contains,— Grains, 
Sodium carbonate.....coccceosessseceasasasese minnie 
Magnesium carbonate.....ccccccccsssssseceee 0°525 
Calcium carbonate......... cee ccoudassenesscseereDanOle 
Sodium chloride. ..0: seccssssnsesccesevcrscss anne 
Ferric OX1IdO neces OCCOCHCOHOS CHOeEOEESE CHEFS EOE 0°218 
POtASEE :.00cckee coccnccesoceces'tess ya teen anen trace 
Silica,....sccese CCoeeoeseeeeeeeeoesteoseeeeceseeeesee 0°257 
ALUMINA. .cccccccccccccccs @ceeeseeeeeeeecoeseoeee 0:218 
Total... ccciceoves'scceascccdaccdaueeseeeeeenenen 9°433 
Cubic. 
inches. 

Carbonic acid JAS .coccccccccovccvcsccccsccecees 23°29 


St. HeLena Wuire Sunpnur Sprines, Napa Co., CA. 
(Saline and Sulphuretted.) 


One pint contains,— 


Magnesium BATDONGUC. sovesssiscectnchsocseddsesadvedieede MORO eT 
Calciam carbonte 1c.,;.1scescossevedcnecccbeesstecigde i ISG 


Sodium chloride... 


COOCaD COLE EEE ES COEHEE OO EEEe 


Magnesium ichlorid6.siiseses tem st sccssa tte ee eee 
Calcium chloride...... 000008 C608Oe coeeee COCO Coeoe eH OeRE Cees 


No. 6. No. 7. 


No. 2. 
iets rat ConTE.) (PRor. Le Conte.) (Pror. Le Conte.) 
Talns. 


Grains, Grains. 


0°070 0°545 
0°305 0°695 
2°715 2°951 0°779 
0'108 0°277 0°081 
0°145 0°107 0°097 
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St. Hetena Waite Sutpnur Sprines.— Continued. 


BOdium Sulphates.cvecercrorccccccscscsccssvccssees 
Calcium and sodium sulphides... 


Total COCCEEOOS COOHHGESS 908 


© OFS FS0e FOS008 Seer aesaee 


Sulphuretted hydrogen....... 


CO eee oeeeesees core eeeeaee 


00 ceceee 


Grains. Grains. Grains, 
1°032 1°416 1°605 
0°331 0°231 0°202 
4°564 5°357 4°004 
Cubic inches. Cubic inches. Cubic inches. 
0°76 0°53 trace 


CANADIAN MINERAL SPRINGS. 


CALEDONIA SPRINGS, Prescott Co., 


Gas Spring, 





One pint contains,— (T righ ) 
Grains. 
Sodium carbonate...........0. aa ekestes - 354 
Magnesium carbonate.......cccccrcse.  3°834 
EME CAVI OTOL ac dipcev dss cicaheeoseens, .:sevese A 
MEMIOTAINE CAT DOTINLG...0.ccccvcccccccceseceee , L'0(S 
Manganese carbonate.........sccccccoseee —eveeeee 
Potassium chloride...........secseeee See et °225 
POUTUIE CHAGRIG Cis Soe ippanadele apssecosensse 50°772 
Magnesium chloride...... p uhaseus Pie, ESA Pe 
Calcium chloride.......... ease acscomueie File aan sae 
Potassium sulphate..........ccessesssseee 038 
Sodium iodide........ ae tkses eau RaanaKad ye 003 
MAGNESIUM 1OdIdE.......cccseccccvccscesss — seneene 
Sodium bromide......... =e REP 109 
PM EMORIUUE PLOTOICG...2.0.00 ctonecaseesece’  .coesees 
PUREE Mee wccccas ies onibaceve saccacss ae °032 
Re OT settled becsoesse vceee Danan sacesee ese cas “725 
Bodiam sulphate...........c00e sscoccesess nos 
Ee icnwnatcarcaccsencestacsisel) OOTOTU 


Cubic inches. 
CATDONIC ACID FAG csscceccssnsesrcsescecces O° 


Caxton Springs, THREE RIVERS, QUEBEC, 
CANADA. 


(Alkaline and Saline.) 


ne pint contains,— * 
, Beaney Hunt.) Grains. 
Magnesium carbonate.....cccrcecccsrrsceees UV aL 
POTrOUs CALOOTALC....cccccccccse ovcscsengasess,  U'Uad 
CalGiGMGATDONBtG....cccccacccssicccecsesccses,  LiDT4 
Potassium chloride...... aReassereccnke 0°583 
POG TIO secccccccecccces voccssuccacccss 85°828 
Magnesium chloride...,..... hansestetdenscss 2°661 
Calcium chloride.. Sodeasste 0°366 
Todine...... DUES seo iicecrdcsdaccrectubssoaes traces 
Magnesium Ronnies Herre etc 0°249 
Alumina ieheas Bet salesse'ss's'e>’s hese’ ee nc OSG 
RHITOR CEMMIEPES ESSE ieee ccédd éddcsJevvesccnceossase  O°S49 

Total....... PERU aieeetassnestonctenevengsencend PO: 400 
Cubic 
inches. 

MARMIOTEIG BOLD DBS.crcsccccc-ceesscscesceseeses O09 


Sanpwica Sprines, OnTARIO, CANADA. 
(Sulphuretted and Saline.) 





One pint contains,— : 
(Packs S. P. DUFFIELD.) Grains. 
Potassium carbonate........ edthceusdasistaasl, Lvinee 
PGIUUICAENOUACOs. ccs vesccscce covesesecesece GO OU0 
Magnesium carbonate .....00 serorcccerseee 1°618 
Calcium Ccarbonate......ccccesseese Sravescesea 7] DAC OAD 
PUMEIIMONIOLICG io descsscavcvccnscosecccces cova t 0070 
Magnesium chloride.........ssecssssrsseeeeee 19°220 
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Province oF OnrARIO, Dominton oF CANADA. 





(Saline.) (Sulphuretted.} 
Saline Spring, Intermittent Spring, 
45° FF. 50° F. 46° F 
(T. 8S. Hunt.) (T.S. Hunt.) T. S. Hunt. 
Grains.. Grains. Grains, 
P26 eee ts eseens aS yrs b 
3°769 6°294 2142 
trace trace trace 
°856 921 1°530 
TIC ee sce ne SCOEEE, 
*219 papas °167 
46°934 89°265 28°004 
ApS OGRE LEE oe) wheal cocose 
ApOOEEE 2°091 dodo 
035 waccuee eceeee 
010 eres ARothe 
HHOOE 015 esexeee 
23 eeuntee 073 
Reeeess "173 aodeete 
trace trace 019 
°309 164 °612 
aiestee Resa ASS 
53°539 106°678 36°001 
Cubic inches. Cubic inches. | 
4° 2 


SANDWICH SPRINGS.— Continued. 





Grains. 
Caleinne ChIOrid@...:....<scsiswscsevacesioatoants COfOOY 
Calcium sulphate............200 eesehonss cossse 15°479 
Pell iCtaraert racer scieauetecsacsesccod> amveaceacwas sect UO OLA 
LOCA ocuad cons tsetensteesacseccnsacceucsedcstesemed aol 
Cubic 
inches. 
Carbonic acid gas........ Sautassiasayenaanetees 1°25 
Sulphuretted hydrogeni:.i....ccscccscssee 4°72 
ON Perr ONe cos. sues eecorers Roaeatae ees Raigeeseses - 0°09 


St. CATHERINE’S WELLS, ONTARIO, CANADA. 





(Saline.) 
ad igitet) alas ‘ 
; 2 ouse We ouse Wel 
One pint contains— —(pror. Crort.) (PROF. CROFT.) 
Grains, Grains. 
Ferrous Ccarbonate.....ccece senses *380 
Calcium Carbonate.......0. ——seeeeee "060 
Potassium chloride......... 2°587 2:060 
Sodium chloride..........: 217°234 275°868 
Magnesium chloride....... 24°760 29°644 
Calcium chloride........... 108°271 127.202 
Ammonium chloride and 
BILICIC ACIG.....<sccsesessscs O'056." (ieee. c.0 
Calcium sulphate........0.- 15-981 14-429 
Sodium lodid6:..2s.;.ccccessa )  eeeeaee 0:010 
Magnesium iodide...,...... OOS 0 Ameer ia chessesss 
Sodium bromide........000. seasons trace 
Magnesium bromide...... 0/045 ent lies eeese 
Total vccccaussssensene Seeeeose 368°964 449°653 


1842 


Mineral Spring Waters. 


PART III. 


EUROPEAN MINERAL WATERS OF NOTE. 


Under this heading will be given analyses of noted European mineral waters, either such as are 
known as articles of export or those where a health resort of reputation has been established. They 
will be grouped, not according to locality, but in classes, according to their chemical composition or 


reputed therapeutic value. 
I.—Alkaline Waters. 
APOLLINARIS WATER, NEUENAHR, RHENISH 


PRussIA. 

Contents of 16 ozs.,— ; 
(BiscHor.) Grains. 
BOLUM CATDONALC Serscsierassccossncesdncess 4 9°65 
Magnesium carbonate.........00 cccccceee ay) 3°39 
Calcium carbonate....... Ue Mecca de hea 4 *45 
OCU THT OMIT ILO secnrsacwveswes sackeoscesevars = 3°57 
Sodium sulphate............. acvesebbere eoeeees 2°30 
GiGE ra  eirel soe cuaetinrsssuraceeessas pes RUG: 
PAULIN deeestesccccecs ee Bae atelal. couscsastocss car 0°15 
PCA sasecees peeteeass cesancence Pat enite soeneta : 0°06 
Total eeeeeeeoe eee ee eceveeeeeeeeeee eeeee ceeeocee e 19°59 
Cubic 
inches. 
Carbonic acid gas.....rsscssescssccrccescceess 41°04 


The water is exported. 


VICTORIAQUELLE, NEUENAHR, RHENISH PRusSIA. 


One pint contains,— Grains. 
SOdIMMMAVICATOONALC. casesisseecetnsseones 10°80 
Magnesium bicarbonate...........s000 3°74 
Calcwim DICAr DON ALG racsese assess tees ceee 3°30 
Sodium sulphate.......0c.50...ssesonssese 0°73 
Sodinum*chlorid@:s...scdeseiece cccaes oeakes 0°91 
Ferrous oxide and alumina........... ; 0°10 
DiliGhirce tome ccte ree on cae memetinensete ss alceeees 0°25 
GEL ee erences ccaliedeceecansescanun re bp 3 Fit 
Grains. 

CBT OONICHACIU CUS sescns chicgs cacobesnsrs? 12°86 


Ems oN THE LAHN, GERMANY. 


There are four springs here the waters of 
which are used, — Kesselbrunnen, Krinchen, 


Fiirstenbrunnen, and Neuequelle. The analy- 
sis of the first is given. 
KESSELBRUNNEN. 
Temp. 115° F, 
One pint contains,— 

(FRESENIUS.) Grains. 
Sodium carbonate........00 Gerevescetresevave 10°5379 
Magnesium carbonate,......cccsccsssecesseee 0°8510 
Ferrous carbonate.......cces assests nS | 0:0202 
Manganese carbonate........ nesatanseebe over 0°0035 
CALCIUM CAT DOD ALO csccseke Socassassteenecsess 1:2591 
Strontium and barium carbonate...... eee §=—.0000 
SOdIWM GH1OTING.vcns sesceandeh cuvssehsanactae 77705 
POtAsSLUM SUIPHALC....ccsoenepsas oesnsnceses - 0°3937 
Sodium sulphate........ aaeteesss Srisvasveesop nl 0 OUGL 


Aluminium phosphate..........0c0-cscceeees 
Srlichcccevnces PCHSHTS CHOOSES CHSEEESLOGESEEEEDSEEETES 0°3648 





TLOtal hbsoeece SOSSOHSOSS COHSHHHHE HOT HHHOOEHEH He 21°2194 
Cubic 
inches. 

Carbonic Acid PAS. rsiesccsccsccnencs Pour aaany Sarda te 


FACHINGEN, Nassau, GERMANY. 
One pint contains,— 


(FRESENIUS.) Grains. 
Bodium carbonate rulsissscvecwedtressetenar. 19°4763 
Magnesium carbonate........ccessespeceseeee 1°3580 
Perrone HALON at 6 vases sscco cues enc soni eae 0°0801 
Calcium carbonate.........ccccsece eeistasek, se% 2°0110 
Lithium carbonate.......... ws cetaus crete sore 020004 
Strontium carbonate...... spesaducesensnen eves 0°0007 








FAcHINGEN.— Continued. 


Grains. 
Sodium chloride.,......scossesspsspesiennssersenme tiie 
Calcium chloride....... os besaenve sae seccencuss 0°0034 
Sodium sulphate....... sooboe senses te see¥ by sees ian 
Sodium phosphate...........00se0+ ooee enseos 0°0506 
Aluminium phosphate......s<+sessesses sense 0°0003 
Calcium phosphate...........0+ Saeanaae aussie 00004 
Lithium phosphates... ...cccsssees cas ex sresnne UU a 
Silica phosphate....... sehen onde voewer socasenns 0°2610 
Calcium flu0ride, .....cs0s seoees sasneasenaee nae 0:0027 
OCB oocean-anc-nvsussanceces tauren cvoss cacses) we CGUy 
Cubic 
inches 
Carbonic acid £as,.......cscsscsegqanegaban eins 32°975 
NILTOREN Wessosceeees 0°025 


The water of this spring is chiefly exported. 
GEILNAU, Hesse, GERMANY. 
One pint contains,— 





(FRESENIUS.) Grains. 
Sodium bicarbonate........sccccoscns decskesunt nena 
Calcium bicarbonate:...spiciiescesssenamenaeee nen 
Magnesium bicarbonate........scssccscssese 2°788 
Barium bicarbonate......... dasetbe sesepeares sant GREE 
Ferrous bicarbonate... ....srsssrescrseevnaen i eee 
Manganese bicarbonate......... ceneebeeenote 0°035 
Potassium sulphate...........0006 vseAssan eas - 07135 
Sodium sulphate......... sovcceccccecses ccovere 0°06 
Sodium phosphate...,......ssseccsce coscsereee 0°003 
Sodium chloride.......sscoscces oossannssuaseeseaa te 

UU eeitassvaaess nena es sheen teense oapnene re Cis Sy 
Grains. 

Ammonium bicarbonate. ....... eshasaeeene 0°010 
Carbonic acid gas, free.........ssssccsesesses 21°400 
Nitrogen .......s Ayes ora healed a lestase sae 0°119 
TOtdlinssssescnacseveseeaeere BPE ha jer 21°529 


Traces of lithium carbonate, sodium borate, 
alumina, sodium nitrate, calcium fluoride, stron- 
tium carbonate, organic matter, and hydrogen 
sulphide gas. 

The water of this spring is used exclusively 
for export. 


WeILBACH, HEsszE, GERMANY. 
One pint contains,— 





(FRESENIUS.) Grains. 
Sodium carbonate, ....ccccessoness aseoedy aieiee 7°3748 
Sodium chloride.............s000¢ vastus eee 9°6677 
Sodium sulphate..........:tasssseneeiee son, Lae 
Potassium sulphate,......era+ssesseasehemenine 0°4233 
Sodimm bromide.....cccssesscceshssuvareneen 0°0056 
Sodium Lodider.ic.5:ci5..eeessee ye eee een eee 0°0010 
Lithium carbonate.......c++«ccesssassearneeee 0°0452 
Ferrous carbonate........... ose 9en'gauas eee 0°0193 
Manganese carbonate........sssece cose a: 205.4 00059 
Calcium carbonate....... oon sb 7kRa ene One CIES 0°7504 
Magnesium carbonate......... sn aan eateeelice 075563 
BiliGA....ccases coosscesne sososeeasionnsiy nehahi ek tatiana: 

PLGEAI Sesatas carecseane avces one sade eer amen annan amp I 
Grains. 

Ammonium carbonate...........s00 socks ica tee anne 
Carboni¢ acid pas. .2... vss seneses enseenen nena 
Sulphuretted hydrogen.........0scesssesesee 0°0026 
Total serecsce POCTOHHOOH Seer. COREG HSEOESE EEEEEE 6°0450 


PART III. Mineral Spring Waters. 1843 








Vicuy, FRANCE. OBERSALZBRUNN, SILESIA. 

There are three springs here, the waters of | One pint contains, | Oberbrunnen. Mihlbrunnen, 
which are used,—Grande Grille, Hépital, and _ (Fiscure.) Grains. Grains. 
Celestins, The analysis of the first is given. Sodium carbonate........see++ 8°81 8-09 

Soditum CHILOTICG,. <.ceccssccesos pele, 0°62 
Sodium sulphate................ 3°98 2°61 
GRANDE GRILLE. Calcium carbonate............. ‘2°02 Va Ve 
+20 Magnesium carbonate........ 1:00 ; 1°88 
Cah hie Bete 00°8° Ferrous carbonate.......000+ 0:07 0:04 
ne pint contains,— : ISTLIGHits a asnastees tcceee ciacne canes se 0°26 0°30 
(Boquer.) 2 Grains. fer 
Potassium carbonate, .......0.cesccccee ces 2°04 T : : 
srestesansrs (Na a a pe 18°60 15°66 
Sodium earbonate..... a Seceskesk Sectacesere.) nO UU 
Magnesium carbonate.......... Pea bney ee ti 1°38 Cubic inches, Cubic inches. 
RTE IONE LCs. cs sccer ee vessescccnce soenes 0°02 | Carbonic acid gas............. 37°50 33 
Manganese carbonate........ ssssseccesceees trace 
APIOMELIN CAT DOTIALG, 6.00.c000 ceccscscecsces ay 2°31 
Strontium carbonate...... Su kucdealestcasbavy 0°01 LugaAtscnowirTz, Moravia. 
Sodium chloride............ seatceces S caveats 4°10 : ; Vincenz- Amandi- 
BTETIPE SEG... sccscncccoseennceeeeee 2-29 | one PRE coRESI— brunnen, brunnen, 
BediumM PHOsphate...........c.cccccccccvccees 0-78 | - Grains. Grains, 
PER TEE DOTALG,...-<005 co cescocecesces seseseese trace | Sodium carbonate.........++.+0 seeeeee 23°263 36°038 
Sodium arseniate 0-01 Sodium chloride......... eceackeesqaceste 23°527 Pai (se: 
Sili hat ce regres Pay Gey " 3 SOGiUNY DOM Gicececccsscecscscecccccse 0°255 O10L 
UIC ssreserereserseriersesssesccrseseessreerss O05 | Sodium iodide....cssesesserseeneenesees 0°132 0129 
ee LTT CALEDON GUOsts=ceseet cress cates 0°009 La 
; Magnesium carbonate Seren O42 2, 0°56 
PPOtal eet ck scec SCOTS SSHES CEH HSETS CHOSOREEOT COEEEE 38 99 Barium carbonate ae ett a a Sel a 0°070 0-064 
: @alciumMeCarDonates...c.ccsceraaccacsess 4684 4819 
Cubic Strontium carbonate.........sscecceees 0°093 07115 
inches. | Perrous carbonate..........sssseeseeee O11 0135 
Carbonic acid gas.....sccocccscccscssssssecsecee 14°74 | Potassium ChlOride..........cseereers 1:795 1595 
BiliGa sccetesssnt tose eae os sccecadesectsevicse 0395 0107 
_ Bruin, Bouemia. 1 TE spn Ps pooh och wee 64850 69°52 
Josephsquelle. * Cubic Cubic 
One pint contains,— (By REDTENBACHER.) ah ahedi inches. 
Grains. A 
x Carbonic acid gas........0000 sey Ltr 29° 
EOGIUM. CATDONALE....c0cesceceeccsevee 20° 106 * 
Calcium carbonate......cc.sccesees o. «© "089 
Magnesium carbonate..........ess0. 1098 
Lithium Carbonate.....c.ce eeeeeeceses 0-1 10 4 IJ.—Saline Waters. 
Ferrous carbonate......... setedaeh eet OGe 
Sodium sulphate secccccce vocces coccete 6°350 BouRBONNE, HaAvute-MArngE, FRANCE. 
Potassium sulphate.............+ seeos’ 0° 985 
Sodium chloride........... tiashesties a OOS Temp. 149° F. 
Aluminium phosphate............+. 0°065 find ti : 
ba ne pint contains,— : 
SSIIGA sorcenc Pesece cecces cecetc ceececece . 0°244 ee omen Grains. 
Nie ee iS, Calcium Carbonate......ccce seeeeeeeos seoeseess 2°264 
Totalr.. eoeeceaee Secreos eeeeceoeececere 38°062 Sodium ehloride@sitscessc: eeeeee @eeeeeoeeeeosn ees 46°110 
Gnkteieen SRI CTU MISC HIOFING 2 acd visisancncccseeteesersee® 1 O° ODO 
ie i. eS Calcium Bul phate s.....stesiecscctvessecveccees 5°99 
Carbonic acid gas, free......000 15°092 Potassium bromide........c.ccccccossessessre 0°384 
Carbonic acid, combined as bicar- 

POTAGBGee cc nes tanentic ose BPE coe ere Tb Ay +. 

7 7 Potaleseeccsss FOO WS STHOES CHOSSSHOEE FESO SESE 60°434 

EL OUR Mecetssitcces soctsssenesnotisteriee OLtOog 


HomBure, Hesse, GERMANY. 
GIESSHUBEL (NEAR CARLSBAD), BonEMIA. 


‘ ‘ ELIZABETHBRUNNEN, 
One pint contains,— Grai 
(GérTL.) eevee rains. | One pint contains,— ; 

_ (Lrepra.) Grains. 
PAGE CALDODAUG, ...0<ccrcceaecesesaveeconesa ati000 rea 3 
CalCiMMt CATDONALEC...0..:.-ccccssessocccssecsses 1°459 Magnesium carbomate.......ssseeeessereeeres 2°01 
Magnesium carbonate......scccscsccssrsseees 0°340 Ferrous carbonate............ eo eeceeee voveenes 0°46 
Ferrous carbonate...... sesssceseeecesessseeee 0°0004 | Calcium carbonate...... weveeecee cosesoeeesss - 10°99 
POCABOLUI CATDODALO. ....0..0-cerececcecesees  0°656 Sodium chloride......sssesseeeseense soreesees 79°15 
Potassium sulphate seer rere sesee Se eeroeoedcores 0°222 Magnesium chloride.. KN dbl 3 dh tf OS hh a 79 
Potassium chloride...... soccce eseseoesencroes, -0°S76 Calcium Chlovide.......ssseeseeees seeees ALLE re 
Silica....ccccccecessscccsceesceceeessecsssereereee 0°656 | Sodium sulphate.........ssseeeee settee eeeees 0°38 
MTP TSU UEL PCS ea oni a's. sée oe one vosasenenerecitenaer 0°017 Silica.. =eere SSF 2 CS CR CEASE ALS SSCS 68 Seer e eT see e 0°32 

CRUSOE eee on cs ctasetiss covoocwce me cleteur be cesses 10°972 Ota yecsss POPES OSHSH CHESS SESH HTHEE HE LEEDESee 108°87 
Cubic : Cubic 
inches. inches. 


Carbonic acid gas....ccccsasccccscccsosseevess SOLUS | Carbonic acid Zas.iscssrerssrrccevosscvsecrseves 48°46 





1844 Mineral Spring Waters. PART IiIt. 
Homsure, Hesse. 

Kaiserbrunnen. Ludwigsbrunnen. Stahlbrunnen. 
One pint contains,— (HoFFMAN,) (HoFrrMAN.) (LieBI@.) 
Grains. Grains, Grains. 
Sodium chloride. .dwiccevsvessvwsssvcccsvscvysceddeddectecseveses 104°94 A796 79°86 
Potassium chloride...... bunestauais cences saeecan Sogeiusons seater 0°28 1-71 0°18 
Magnesium chloride, .........sceress ayeeeite Wilnaxeuechts siy'ss o0 8°52 3°06 5°23 
Calcium chloride........0. secssseess pbabes bina'dow beddeteeoeenscee 17°50 7°28 10°67 
Ferrous carbonate......cccsseccsss ban evde dusueds codelae ees shes uate 0°53 0°42 0°94 
Calotams sulphate srssiessasesctsses soscesesveevccess soveasienates 0°17 0°15 0°15 
Cal ciQmpCar none t@yeee. oo pn saccnccsdcseepbbelreecaketevs 0°68 5°74 7°53 
Magnesium Carbonate......000secesssee vosces sosccecces osbedese Mpen ates 0°10 AG 
OiliGar sevice: ie Tee Spiny Ae eae Sieawese ebeaee ‘ 0°09 0°20 0°31 
PoralNeces Roenabesareren's tarceven bosadievaborsvevurvsrsecebsenae 132°71 66°63 104°97 
Grains. Grains. Grains. 
ORTDOULG BOLE LOB (1 ccee vesovenes seakeasbetyanoudEvrasusad te cests oo 51°91 19°42 21°27 

Cubic inches. Cubic inches. Cubic inches, 
Carbonic acid Zas....0. veces cwoveusdeid dobevvlesucenve die. ensGs -- 109°16 43°59 46°91 


KIssINGEN (RaxoczI), BAVARIA. 


Mae pint contains,— 


WIESBADEN (KocHBruNNEN), Nassau, GER- 
MANY. 










(LresiG.) “rains Temp. 155°75° F. 
FESVOUS CATDONALC., .scesrssacesratidenccubvasys 0°24 | One pint contains,— Grains 
Calcium carbonate.....cccecccccccsccsccvecs we 8:14 (FRESENIUS.) ‘ 
Potassium chloride........ seasaabces piueeteee 2°20 | Magnesium carbonate......ccccccccccsceseee 0°08 
Sodium chloride......... Ree rete arin yet 44°71 | Ferrous carbonate......... -cese etry: ‘ocean 0°04 
Magnesium chloride...........+. Boric cetanuee 2°33 | Manganese carbonate...... re ik! 
Lithium chloride. .ecsscccscs sececscse cceseeecs 0°15 | Calcium carbonate...... A Merete, fr Yr 3°21 
Magnesium sulphate...... Br oorcese ceossceess 4°50 | Potassium chloride..........0. s+. socescose = 1212 
Caloium sulpbate....cccoorseers sesonss pet abit 2°99 | Sodium chloride..........sccccccses oaweSecnae BED OL 
Calcium phosphate.....ecesseceeees naaie tae : 0:04 | Magnesium chloride..............++ vaseueeee tame Ed 
Sodium iodide 0 cree Ceccceeee cocccveee seccecece trace Calcium chloride...... Ce ecee coocccses Coeeepees 3°62 
Sodium bromide e@eeeeeece eeoccee @ ceoveeseceeccces e 0°06 Ammonium chloride........ eee eeroeemes sesere 0°13 
Sodium nitrate......s0ccscccecs cataees sternite 0:07 | Lithium chloride........ Sccddenenacl «5000 cseniiinenh tee 
Siliea..... poeeeeeseocere © OSCOCCEOD COoe ZOO CeCCe ° 0:09 Calcium sulphate eocovcce © Co eees seee08 ce eeevecss 0°69 
Calcium phosphate......... cecosess © nnesepes - 0°003 
i Magnesium bromide........ ooanae qrhsuthed ane aetna 
Total OCCT TSCESOHE COOKS SCSSEHSEESSE COLES E CEOBEES 65 52 Cutan BESONIALCcc..ccceuececousee ROS tte: 0-001 
Cubic Aluminium silicate...... eeeceeeee ceases eeeees 0°004 
inches. Silica ececce O00 Or 0eeeeee | Cocceees CHCT0 FORBES CEeese 0°46 
Carbonic acid gas eececeoenee Seeeseceseveeseseess 41°77 rs Rig 
Ammonia pT tact hah Ma SN Ro AO FN Sg = A Pee sie: She eon 0°007 Totalieveertier: 0 OCOOCOSe 00000880 S80 0008 COLES 63°463 
ae 
inches. 
SELTERS, Nassau, GERMANY. Carbonic acid gas... ee ceeceeese Cececeeseeceeeseeeecee 16°7 
One pint contains,— ae Nitrogelissesessiterees iad Sboccccen ecaeegrneccs mmanUT 
(HASTNER.) cheater 0 E 
OCI CAT DONA seco cecacceeecte cette, OTs : ae a NOt nee, 
Magnesium carbonate...... Oaacnee pees auietoss 1°516 (Pra aieaa ties one ) Grains. 
Ferrous carbonate.......essesecees agian as cais 0°079 E : : 00 
Manganese carbonate Sires, © B odaete pees Z 0°002 Sodium sulphate eeocecsceocces eeeeececce eecccee 15° 
Calcium carbonate.........+..scsses poavtsniss ,1:852 | Magnesium sulphate...........000 sesssevee 11°00 
Potassium chloride....... ececces toe ceccsceees 0°289 Calcium sulphate......+.+++ssesees pes thE Fa 2°50 
Sodium chloride....... PE ae AY . 17-228 Sodium chloride............ voccenecdnssce eooses OUD 
Sodium sulphate........ veceraccdele seat ai 0°261 g0-F@ 
Caleium BUD DAL sr. sexs eonncds ee dinate sngstoees 0°261 Total eseceoceeeee Seseceeeeeeseerese eeecoeeseeeaseseee 80 5@ ‘ 
Sodium phosphate.........se00 eteesaatie eee 0°0002 Krevznacu, RuENIsH Prussia. 
Aluminium phosphate..........00 Sévidasoee 0°0004 
DOEASSIUM DFOMIAEs sncesrnraccescacheeeeents 00002 merret ney 
Calcium fluoride..........00 sestssecesessseeee 0°0016 | One pint contains,— Owia TEBIG 
Rilkea, ee eae aE CCL eee mae —_ ee 
Magnesium carbonate........ 0°106 0°130 
Werrous Carbonatesioccccsessc/ntabeen cea 0°356 
28°5184 | Manganese carbonate........ seeocce nsw 
Calcium carbonate.........e0 1°693 0°255 
Cubic Potassium chloride........+0 0624 0°460 
inches. | Sodium chlor ep, eitcou sean es 108°705 
: F Magnesium chloride. “s OTL ee erences 
eae acid JAS .recvee OO Coos Ceo erescesees 30° Calcium chloride.. 13°389 22°749 
XY ZED -seeee Ceeeeeese voces SOO COSSEe BESeeeee aeee 0°0046 Lithium chloride ideawe 0°613 eosceee 
Nitrogen ;. sss ssasvs sspspserssaccencteuteokcvemeta Beso 1 Calotam sulphate... Ae FS ae 
Aluminium phosphate....... 0°025 0°095 
Is exported only. Magnesium iodide......... si. 0085 0°012 


PART III. 


Krevuznacu.— Continued. 





Grains Grains. 
Magnesium bromide......... 0°278 1-780 
BMLCHNe rer ads cocvaucsceetonseoesse 0°129 0'999 
SOU casaskenscabarsesoncstcecks 93°846 135°541 
Carbonic acid gas..........0+4 none none 


This is ranked rather as a medicinal brine. 


NAvHEIM, HEssE-CASSEL, GERMANY, 


One pint contains,— Kurbrunnen, 
(BROMEIS.) Grains. 
Ferrous carbonate.......... Sekt rseses vats 0°145 
Manganese carbonate....... Sati paneesten 0-021 
Calcium carbonate. .........s00esceccese - 8-028 
Potassium chloride........ ney ep 4°047 
REI IICIIOIIUG, .c.ccccnvccccccce vececcesese 109°923 
Magnesium chloride.............6 atteage 2°155 
RPAPOLUEID COIOTIC®.... 5 <.cevcccsncaccoveccece 8°215 
Ree BUIPNATE... .......0 sccccssecoees . 0°740 
Magnesium bromide..........ccccesosers : 0°295 
BN oe eaevs sees ses API VRE BF tier 0°115 
MOU gad dee uee co dedvevewveww veces dateetes - 133°684 
Cubic 
inches. 
Carbonic acid gas.......00seeee ieee nebshicoe 31:2 


This is ranked rather as a medicinal brine. 


HAuu, AvsTRIA. 





One pint contains,— Hauptquelle, 

(NETWALD.) Grains. 

ROGUE GOIOTICG .,...0000 vsccccessseee janaed tA aU 
POLASSIVIM CHIOTICG. .....cccccccees cocseces - 0°049 
Ammonium Chloride... ...........sescceece 0°033 
MP TELIOTICG 55.05 dccsevaveedsceniececsss. J. 2000 
Magnesium chloride......,....00. ssesseees 2°622 
EMI noc cas. cces hos eas tad ve ucaceedes 0°061 
PME MIEOTI A FOCI0O. 01... 6.01.0100 000 toceres 0°285 
Magnesium bromide............000 tama 0°518 
Calcium phosphate............0.scseceee ee  0°026 
Calcium carbonate...........seses suestees -  0°480 
Magnesium carbonate...... sos sccossece 0°242 
Ferrous carbonate.........sece0. Geddes skis 0°088 
Silichy.cace see Bode rsussisscessonkes wan cebtedice 0:073 
TD Ohthlcapane ea lle SR OO PM 119°454 
Grains. 

Carbonic acid gas........... ERE GANA PA 1°37 


This is ranked rather as a medicinal brine. 


III.—Sulphur Waters. 


AIx-LA-CHAPELLE, RHENISH PRUSSIA. 


There are four springs here, the waters of 
which are used,—Kaiserquelle, Corneliusquelle, 
Rosenquelle, and the Quirinusquelle. The anal- 
ysis of the first is given. 


KAISERQUELLE, 


Temp. 131° F. 
One pint contains,— 


(Lrenta.) Grains. 
Sodium carbonate... ...cccccccccssccece esciee Pago 
Magnesium carbonate..........+. secowecseyee., 0°395 
PBOTOMIS CATPONALCS....00s0 ccvesveceicersencs dey UR 03 
Calcium carbonate......... asesacete eitiues 1°217 
PATE CAT DOD ALO secs ccoces cacesecoencentocee 0°002 
Strontium carbonate.....cccesecese honeees on0e002 
Sodium chloride........60sesees WaseeTaas. gt SPA yn 
Potassium sulphate......scccceeeesoeee Ba tate 1°186 
Sodium sulphate........ macecencetuabadaes eh evds271 
Sodium sulphide....... vovcsacnsasvobsewies 24 « «= 0°073 
Sodium iodide............ pasceressnesteve cased) dr DOG 
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Sodium bromide............000 stuideageseadtte 0°028 
RRIAOH 14s sen eortsnrabiend his devesseuek gvsdeain pase 0508 
OFRWIIG MAtLALS cc saacsontscseoevencsveleOpwrors 0°577 
otals<.22:-. SSCS SESE HETEEE CETETOSEE GEESE EEEE 31°502 
Per cent. 
Carbonic acid gas.......06. poeesenat sys eiepass 30°89 
Sulphuretted hydrogen............ceeeseeses 0°31 
Carburetted hydroedl... ann cenccsncsteseeses 1°82 
INIGLOS CY cc congeadtaendsedsenvaensskendedacendes 66°98 


AIx-LE-BAINns, SAvoy, FRANCE. 


Eaux de Soufre. 


One pint contains,— 1089-1109 F. 


(BonJEAN.) Grains. 
Magnesium carbonate.........sesee aivnaveut 07188 
Ferrous carbonate..........0+s008 Satdebavesedsd 0°064 
Calcium carbonate,......2...sssseeececes Sidhe RETO SS 
Strontium Ccarbonate.....cccccscsccssssrscsoce traces 
Sodium chloride.......... sAensnttatteadntes oba 0°057 
Maghesium chloride.i:...cis.sseeesectcccedie 0°125 
Sodium sulphate.......0. 0+ Seas decees seston 0-701 
Magnesium sulphate.........seccesseeseesee 0°257 
Aluminium sulphate.........sssseeees woceese 0°40 
Ferrous sulphate....... Btimonsastonndd sedate wo. traces 
Calcium sulphate... ....ccsebvessseoed sete sears 0-117 
Aluminium and calcium phosphates and 

ealaini: Augride....;: cccrscsalvscaeteeshaee 0°017 
POLASCIRI IOCIGC.. osclcancasaus saasaetde sel ews traces 
PULIOE cccccesavsca vested adasa’ syoccacetise es ctreres 0°036 
MEBs t i davses cousencercaacees Ra penseustrasaguiens - 0°087 
PE ODE Licoiras spac pbacora sores sabe teies 3°133 
Cubic 
inches. 
Carbonic acid ga8........+06 bad cents se aeeere ~ 0°39 
Sulphuretted hydrogen........ Secatucann are 0°82 
DUYERO POM Ati ndahesh tore sasvectcccudececesnaue ss 19°04 
Bareces (Boucnertes), HAuTes-PyreénieEs, 
FRANCE. 
ne pint contains,— A 

0 vir ATOUR.) Grains. 
Catoium Carbonate........ scsseccsasacssesstes 0°014 
DOGIMNT CNIOTICS, «.cscence sateen decvaatscensans 0°234 
Magnesium chloride............c0nsesseaseecs 0°292 
Sodium sulphate........coccccccereseses saseas 0°147 
Ferrous BUIPNALS.... cc rscecccrssocccsvessecnes 0°080 
Sodium sulphide....... Searmente cen tesedsies se 0°116 
Sodium 10dide,.....<...c0e so casnt Pa difgncancase 0°007 
Sodium silicate......... Guceushenctateeenndsier 0-146 
Aluminium and calcium silicate......... 0-080 
Calcium silicate...ccccrcsececcsce scccccgees esse 0-080 
Bituminous, glairine, and loss...... cseuea’ 1 U OOd 
Total. rccccssssscicccresevever viguecusees cucsatted 1-203 


BAGNERES-DE-LucHon (LA Rerne), Havte- 
GARONNE, FRANCE. 


Temp. 131° F. 


One pint contains,— 


(FILHOL.) Grains. 
Sodium carbonate.......... oe RAY aa traces 
Sodium chloride ........ jevdevcogesses ndehawue 0°492 
Potassium sulphate........ Decscceceesascseavele 11 0°065 
Sodium sulphate...... ....505.00. Veisusocaeess o7 0162 
Calcitini sulphate. .......2,2.. scssce socorsecase 0°236 
Sodium sulphide.........eseesseceee aide tanaka 0°401 
Ferrous sulphide......scciccscssecssersseesere 0°02 
Manganese sulphuret....... se sane ssosceceae)  O2024 
Cupric sulphide........cecsccecscsovsscece woes = traces 
Sodium hyposulphite.......c.scsecereceee traces 
Sodium i0dide........cccoosccececcccscccsessens, traces 


Sodium Silicate... .cccce SOOTHES COS ETOHES OEEEC8 traces 


~ 
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Magnesium silicate...c.1.2:<sssssesedssssssasy © 0°060 
Aluminium silicate......... cerecsanvadteasisil mp USLOU 
Caloitum silicate... ccsspsessesesnescsseeddeser 1107080 
Silicaeeccceece COOH CHHHHES EES HEEES COSHH SHEESH E OSE traces 
ALUMINIUM LH scesveeosews see vets betahs'vess> see) bTACES 
Phosphates iss. stescectesssessnse ssssccececceeee traces 

Total...... CRESS HHSS HSHHHHSFETEHECHHE SHEEHEEE FOSSES 1°724 
Sulphuretted hydrogen....... Sieceee tn xneans traces 


Meinpere (SCHWEFELQUELLE), LippE-Der- 
MOLD, GERMANY. 


One pint contains,— 


(BRANDES.) Grains. 
Magnesium carbonate......ccccossesesveeeee 0172 
BOETOUS CALUONSUO.ctoc.ssdee sessesteeoes scree 0°008 
Caleium Carbonate... -coccevescevese stsvsas 2°149 
Magnesium Chloride.........ecccccsseereseee 1°035 
Potassium sulphate.........cccceserscocrssee O° 005 
Sodium sulphate........ccccocscssscseses weooe 5°844 
Magnesium sulphate........ stitevetesboath en ONMemEr ees 
Calcium sulphate........6ssseee see seeeteroese - 8335 
Strontium sulphate........ sedessscchiders sae aOrOUs 
Sodium sulphide...:..0.csccccsesscssseesessss | 07067 
Aluminium phosphate.........cceccecreeee 0°010 
SOU CE RSE Heres arte ii al 

RUOLOA Wessh cctsevestiecs+sssissaseh arn -eeungae - 19°486 
Cubic 
inches. 

Carbonic acid £as.. viscissescccseseccscctessss | tok 
ae ead hydrogen .eastre Pereriner tm, leu! 
Nitrogen scsccscesysstesise pansosrve’ssesvonsevecee. EU 
OXVZ6N..c ssncasneses sesoshanmenetew ens dries 0°02 


Nennporr, Hesse, Germany (TRINKQUELLE). 


One pint contains,— 


(BUNSEN.) Grains. 
Calcium, GCATDODALC..tsccccssscecasncesnercses. «ur rou 
Magnesium chloride...... pep eees Sateaatespaikul bi Oo © 
Potassium sulphate........ ve cnees tisesssesders  O OUe 
Sodium sulphate......... fvdetescateainaiaren lo} aD ae 
Magnesium sulphate.....0:.c.cccscsssocesese, 2 OLS 
Valoiuin Sulpp ate icpcsecsearseeteveransepaeees, | Of b-4. 
Calcium sulphide......... a vesoreecsenetseheas ) U-DOG 
PSLLTOS eet woes ancde stew cs preveanstuoaseekeetes (ULL Oe 

ALLIED sich ce vousse verse buenesesslcececae fiaieie -2btztG 
Cubic 
inches. 

Catbonid ACIC PAS ccstesnepsesciysancistuccnnes | cUOLc> 
Sulphuretted hydrogen........ seisvisitsy ees es 1:28 
Carburetted hydrogen...... pepe guinea 0°05 
INUETOR GDee Sse sccstcctencacsigs osdugearssevevere ee OL: 
HARROWGATE, ENGLAND. 
Old Sulphur Montpellier 
One pint con- Well. Strong. 
tains,— (A. W. Hormann.) (A. W. HorMaNnn.) 

Grains. Grains. 
Sodium sulphide........ 1°548 1-441 
Calcium sulphate...... 0°013 0°059 
Calcium carbonate..... 1°237 2°418 
Calcium fluoride........ trace trace 
Calcium chloride....... 8174 6191 
Magnesium chloride.. 5°569 5°467 
Potassium chloride..... 5:470 0°575 
Sodium chloride........ 86018 80°309 
Sodium bromide........ tYAace © bree ovens 
Sodium iodide......... ATE CO phe ge didn hs cscs 
AMMOnNI Asse astesccee ‘trace trace 
Ferrous carbonate....... trace seinene 


Manganese carbonate. trace Redes 


Mineral Spring Waters. 
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Grains, Grains. 

SiliGAvecapecarcescs cee sredh - 0025 0°184 

Organic matter...... Pre A tpciccs trace 

TOUR! sccccesssetsvsccasens 109°658 96°646 

Cubic inches. Cubic inches. 

Carbonic acid gas...... 2200 1-401 

Marsli-ga8.......s00e-eee0s 0°584 0°053 
Sulphuretted hydro- 

SONS lesaseerreseseartcsess Le eee ace 
OXY RON siacesstcescascceccel esse ome 0°048 
Nitrogen..........sceceves 0291 0°482 

TOtals. cccwcsercunetscsere 3409 1984 


IV.—Chalybeate Waters. 
Pyrmont, WALDECK, GERMANY (TRINK-~ 


BRUNNEN). 
One pint contains,— ; 

(WIGGERS.) Grains. 
Magnesium carbonate........ccoonce coooee  0°740 
Ferrous carbonate....... os oateeseue #eepeernats MEIaEa Et 
Manganese carbonate......cccccccssecsceesee 0°024 
Calcium carbonate. ...:.. .ssssesessssasseeeaemnen 
Ammonium carbonate...... oe voonss ies Wane see ene 
Sodium chloride......... ee rr 
Magnesium chloride.......... ns cosetiueystee 0°508 
Lithium chloride.;.... 5... cosecvesssseevoxnueee mae? 
Potassium sulphate....sssessnssess eeeeecseeese 0°170 
Magnesium sulphate.......e-cccsccsessssseee -2°838 
Caleium sulphate....... cessrsccsssessesseserssnn ee 
Sodium nitratesissc:<sssssecsoase ob nasgssersam | ELOnee 
Alumina SOSH SFSSHHSSHTESSHESSESS SHSHHESES BESTHSEEE 0°008 
Silica...... COSCHST SESH SHOSHOSSOHS SESH HHHHEHESTHESOSESE 0:019 
Organic matter. .......0..0cseccecensennguenhane) Mine 
Total...... CPOCHHHS SCOSHHSHSHOSHSSHHTSESHESESHSSEHS COFFEE 22°275 
Cubic 
inches. 

Carbonic acid A8....01.00-<ssessescssuesessuae EURO 


ScHWALBACH (STAHLBRUNNEN), Nassau, GER- 





MANY. 
One pint contains,— ; 

(FRESENIUS.) Grains. 
Sodium ‘carbonate......0:ssssoscssenessnesssostnel 420 
Magnesium carbonate.....coccrccsssssccerere  0°966 
Ferrous carbonaté........0 sesssessssysseqnts =e 
Manganiése carbonate.......cccccccscccsoseee O0°103 
Calcium carbonate. .:.../..ccccsse vevesccst vee aoe 
Sodium chloride ..... coe penessie poten ae tebsees inns 
Potassium sulphate......scccercccrsececcereee 0°029 
Sodium sulphate. .......0<cccessousesseucaue=ey uM IGEE 
Sodium phosphate......cccccocceserscseseeveee  tYACeS 
Sodium borate......sccccscocccossscesesccecese traces 
Silica...... eeneoee Peeeeseeeereoseoseseeees SEReSEBES 0°246 
Organic matter........ccccccccconscescescesese traces 
Motalocceseces SCOCCHSHSS COHSSEHSHSFHSESE BESSHESED 3°215 

~ Cubic 
inches. 

Carbonic acid g88.......scsessvossses anatpesee nal 
Sulphuretted hydrogen.......cccccrsrseereee 9°00 


Spa (Povnon), Lizce, BELGIUM. 


One pint contains,— 


(MonuHEIM.) Grains. 
Sodium carbonate.......ccccsccccssssseceseeee  0°700 
Magnesium carbonate......cccccccccccssecee  0°241 
Aluminium Carbonate....cccccccsccscsevseee  0°024 
Ferrous carbonate... eccccccecccces sscessnese 677 
Calcium carbonate,......scccccccccssesecersee  0°580 
Sodium chloride... e<sccosccsceecuecvschs vee nana 


PART III. 
Spa.— Continued. 

Grains. 
iN Ciisecesceoe SOCK SESE SHTH SEH SESH H FEEEEE eeee 0°217 
LO88..000. SSCS SHR SESESHSESHEES CHB OHE SEH EEEE eeeee 0°012 

Total eeeeeeees teeeee COSC e COSEEEEEH CHB OH SOFESE 2°608 
Cubic 
inches. 

Carbonic acid gas..cccsmscecsserscereccecesees 71°6 


Sr. Moritz (GRANDE Source), Grisons, Swit- 
ZERLAND. 
One pint contains,— 


(PLANTA AND KExKuLf.) Grains. 
ROUTE GATDONALEC.,..crccccccnssscecscnsccses L364 
Magnesium carbonate......... mchaemeecoesess 0°827 
Ferrous carbonate....... ea gliaeecaseesastan® 0°173 
Manganese carbonate..........seccecers cones 0°030 
Caloium carbonate. .....ccecccsceccccccessecs - 59303 
Sodium chloride....... sUuubiesrescadeastechars 0°282 
Potassium sulphate.........ccsceseee Ma veosse 0-119 
Bodimm siiphate...........c.ccccsssesceccseee 1967 
Phosphoric acid...........sseseseveseeesereeees 0°003 
Bromine, iodine, fluorine..........ssesee . traces 
Alumina......... Ses uehsagdviids Chik ed econ nceessce 0°002 
Silica...... EUEEIE ucacersceurivs eva cocwamch babies 2003298 
Aba) EO Nee ae eer eeeeseeeseeseee Peeereereese C00008 10°348 
Cubic 
inches. 

Carbonic acid gas....... Seawecciecteviteiesess HOODS 

TUNBRIDGE WELLS, ENGLAND. 
One wine gallon contains,— . 
(SCUDAMORE.) f Grains. 
Sodium chloride.......... 000 Seelteneekecusd 4 2°46 
Calcium Chloride............cccsccceesee Siesed 0°39 
Magnesium chloride.......sscee seceecseeeeee 0°29 
Calcium sulphate.......ccrcecsecree soscesevece 1:41 
Calcium carbonate......... sabedatnoanes veeves 0°27 
MEMS ORIG sc cnccese sososesesvecnee n908 as chie 2°22 
Manganese, organic, and Silica........0... 0°44 
LOSS...00- een copenenee seceeseees se eeeees seeseseeece 0°13 
Total. eeere eeeereeeceosee @eecesoee Seeeceesreeeseee 7-61 
Brieuton, ENGLAND. 
One pint contains,— F 

(Mancer.) 2 Grains. 
Ferrous sulphate......... ceconcssc oes coscceece 1°80 
Calcium sulphate......cccssccesscccessesceees 4°09 
Sodium chloride...... eeeeeeceeeee ees SeeSeSESES 1°53 
Magnesium chloride............+0« adios Sacsth 0°75 
Silica eeeee SOOS SCHTTSSEHEE SHH HHEHED SEHEEEEE SC eeeseeeee . 0°14 
TGGSS% i ceceue eerere eee ceosee ceeece eee eeeersereeeeoee 0°19 
Ota scsces cae eeeeere Pee Coeeeeeeeeeeteoereeseoee ° 8°50 
Cubic 
inches, 

GETOOTIC ACID GASi.....5.cccccccesescece cess : 2°5 

CHELTENHAM, ENGLAND, 

One pint contains,— . 
(BRANDE AND PARKES.) Grains. 
Sodium carbonate.........csee0e Sotizits cor 0°5 
Sodium sulphate...........++ sovsrscceee ceeeee 22°7 
Magnesium sulphate........ssceeeeeeeee ences 6°0 
Calcium sulphate....... sce o cgeaceceseeee 2°5 
Sodium chloride.,............0+ aan moped en kopX 41°3 
Ferric oxide.........+00. Dectuaavbas Guba enacenes 0°8 

Total inst ssccas SSCS SHS SHS EETEOS SH SEEE SORE EEEEE 73°8 

Cubic 
inches, 
Carbonic acid JAS. rerccsecccvevece Creeee terres 2°5 


Mineral Spring Waters. 
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V.—Purgative Waters. 


CARLSBAD (SPRUDEL), BoHEMIA. 
Temp. 162°5° F, 


One pint contains,— 


(Gérrt.) Grains. 
Sodium carbonate........... Sieh Ansapcad<naee 9°062 
Magnesium carbonate........ Ans évabanccentss 0°399 
Ferrous carbonate.......0.+00 diskutssagest es 0°031 
Calcium carbonate..........+0. seanbes Wetcrsex, | UU 
Sodium chloride............00 asseak gute Sobse . 8724 
Potassium sulphate.......csseeeceeee ésescetee 0°370 
Sodium sulphate........ccccccccsrcecssseevees 19°960 
Aluminium phosphate..........sseeee eeaeee 0°215 
Silic&.cc.cs SOCSSS OCH HOOF Coeeeee eeeeeees @eeeeeest® eee 1°052 

Ota ecccccees SOCCOO FESESS SCHOHESESET SER SESEEOEES 41°833 
Cubic 
inches. 

Carbonic acid gas........000 wedoccued dete deed 7°80 
Nitrogen....eossescceceecovesceee seesceee ners 0°08 


FRIEDRICHSHALL, SAXE-MEININGEN, GERMANY. 


One pint contains,— 


(BAUER.) Grains. 
Magnesium carbonate.......ccccccsrcccceses . 3°53 
Calcium Carbonate... .cccccccreccesersoccsecce O11 
Sodium chloride..........++. seaneesateants tend 67°37 
Magnesium chloride......... wegelte ys ae ends AOS 
Aluminium Ch1Oride.....cccccercccccecs socees 0°07 
Ammonium chloride.......... once cuaaeqeas ‘ 0°06 
Sulphate of potassa......... wibewaeangetrtea’ 0°02 
Sodium sulphate........ ¢ vovsese veubesadcesced? @Liee 
Magnesium sulphate.......6.scceescerecees «- 39°55 
Calcium sulphate......s.sseseree biviedvcvscesta 11°24 
Magnesium bromide......eseeeeee e sbeeseves 0°02 
Silica eeeees seen eeceece CO eee eeesee Ceoreeee @eeeeeee N21 

Motal: ccceccetescs Ceeeereeeeeeeesreseces CHEER 194°99 
Cubic 
inches. 

Carbonic acid gas... CeCe eeees CHCCHe SESSET BEHee 5°32 


MARIENBAD (KREUZBRUNNEN), BOHEMIA. 


One pint contains,— 


(KERSTEN.) Grains. 
Sodium carbonate....... treater Pe! 
Magnesium carbonate,...cccrccccsccscecscsese 3°200 
Ferrous carbonate...... sageconese tx pesesevereu| UsaDU 
Manganese carbonate............+66 Peasesien 0°039 
Calcium carbonate........sesesseee idewweds ve 4° 605 
Lithium carbonate........ éVoseevidevosedescas’ | O°049 
Strontium carbonate.......ccesccccsesseceess 0°014 
Sodium chlorides. ...cccesscsecessscseres Hitaere16g 
Potassium sulphate......ssccecceseres bevesey , 0°449 
Sodium sulphate.........4 eee ecns cvenne coeees 36°269 
Aluminium phosphate.........ssescsseeeee «- 0°054 
Calcium phosphate......seccccreeceessreceeee  0°018 
Billed csucaseus toccod cvacgsccectateevertersederscer’ UT O 

Totals cesccociegentuntcsieusterisnsadadhaciseede 65°486 
Cubic 
inches, 

Carbonic ACid Zas...cccccccccsccssccegesseeses 15°F 
PiLtuna, BoHemiA. 
One pint contains,— 2 
sIDeReY ES Graing. 
Magnesium carbonate.......cccrrerrreees  6°406 
Calcium carbonate.........cccccecsers eiessies, PALO 
Magnesium chloride.........+ Vacobeverautae SUG 
Potassium sulphate... ...seeseresees ¢ seven oy SOUU 
Sodium sulphate......... soe seeeee cocscceee cee 123°800 
Magnesium sulphates..cccsecccerrsereeeee 93°086 
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Grains. 
Calcium sulphate........ eeeeecee ee eeeees ceecee 2°600 
Calcium phosphate... .ccccrcccccrcsssosseeee,  0°003 
Silica SOCKS SHH OHOHOOHSHOLSH SEE CHEE ETE ECE LER EEE TES 0°176 
Total eesce CECH CHHTEHOTETOOOS* EOC eTEseeeEseadrere 248:307 
Serpiitz, BoHEeMIA. 
Sixteen ounces contain,— : 
(STEINMANN.) Grains. 
Magnesium sulphate......0. CCTECTOCR CECE TOEEE 79°55 
Sodium SUIPHAte......sccceserseeees veeeteseeeos 17°44 
Calcinm Carbonate siisdssevscssccess sevscye ('O°29 
Magnesium carbonate......... Seuadet peesstee 20. 
Strontium CATDOMAtLC........0ccccces sesesees ; 009 
Caden Sal phate... 2.6.20 J.cc.ssc0s seesccesees 414 
Potassium sulphate...........s0esseceee coe = 4°41 
Magnesium chloride.........0.seccsseses coors = 1°06 
Ferrous and manganese carbonates onane . 05 
RSLUGH cceekeensntenertes te seseveciveccasttasaetes : 05 
Magnesium fluoride and bromide........._ trace 





POUL aaeestses ere eseccecrccseseocs 112°199 


VI.—Calcareous Waters. 


CoNTREXVILLE (PAVILLON), Vosces, FRANCE. 


One pint contains,— 


(Hznry.) Grains. 
MOATIM CALHONAle, rersevcoreecvessecsidesivacass MLOS 
Magnesium carbonate....cccccccccessceceeee  1°606 
Ferrous carbonate........sse0 cssnesbsideceave (1) O°006 
Calcium carbonate........ a torchesdscestcsceeas Mawes 
Strontium carbonate.....eccocscccccceccccece traces 
Potassium and sodium chlorides......... « 1°022 
Potassium sulphate........c.ccccrsssecscrsee traces 
Magnesium chloride............ peneueree soccer Ue wa 
Sodium BUIPHALOnacsecssapheves seicaracseces -  0°949 

’ Magnesium sulphate..........+ hese Beltes 1°387 
Calcium sulphate..........ccseeseee Paes esedune 8°395 
Calcium phosphate.......0csccssscess cesses , 
Organic matter and arsenic...........0¢. 2M 
Silica e@eeeecesceee PCOS ESHEFESHOCHSEEEE FECL EEESEEES 0°876 

Total e@eeeocoeo SOO SSHHOSOOESHSSCLESHH SSE EHES FESCEEELE 21°469 
Cubic 

inches, 

OXYZEN Gas... cccccreccccscsccccesseeee UNdetermined 
Carbonic acid ZAS ceccccccccvcccece eeoeeeeeseeeee 0°29 


BAGNERES-DE-BigorreE (LA Reine), HAvres- 
Pyrinies, FRANCE. 


Temp. 115°7° F. 


One pint contains,— 


(GANDERAX AND ROSIERE.) Grains. 
Magnesium carbonate.....ccccocsseses Waow ees 0°321 
Ferrous carbonates... scssecssssesssssseeesses 0°584 
Calcium carbonate.......ssceseceeee Pieces oe k eae 
Sodium ‘chloride... .s.sesdacosetueseceses share el an eG 
Magnesium chloride......... ba wnepunne adarae 0°949 
Magnesium and sodium sulphates....... 2°891 
Calcium sulphate,.....ccccccccscccesssesccceee 12°264 
LOGS eyrayeeee coweeaen Devas ap res peach Tuegseskene ne Gok 
DILICR resnvacave cus concvetcseueeuietm a iaOe 
Residue and fatty matter... Seseese evesetnres  T TRUOU 
TLotal..cccccceccccssscssccesscocsscccccesevcece 20 111 
Cubic 

inches, 


Carbonic acid Zas......cccscsseoeee UNdetermined 


Mineral Spring Waters. 
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LEvuK (LORENZQUELLE), VALAIS, SWITZERLAND, 
Temp. 123° F, 


One pint contains,— 


(BRUNNER.) Grains. 
Magnesium carbonate......cccccssecscceee 0°002 
Ferrous carbonate.......s+0«. o'vnctenbaviiaeen 0°024 
Calcium carbonate ......cccsecosesonsavsuneeuntnnnan 
Potassium chloride........+.. + soesa seen green .  0°020 
Sodiam chilortde...3./cctsesvecreacseameneeme oe 
Magnesium chloride........ iedogas bacntnsnere 0°027 
Sodiuny sulphates: svt .ses scecseseueereeate o ODOR 
Magnesium sulphate..........cseccccoecseeee L'99L 
Caloium sulphate.........scssesasassueanpeaeap nants 
Strontium sulphate,........cccssessaeseuuaene 0°031 
Siliod.... 22sec. saseuses souese cee hee santana nnn 

Total. .icsscecacsecdeee eOeeee Ceserteseeees sevece 15°830 
Cubic 
inches, 

Carbonic acid gas........ccccccssees err 

Oxygen...... Gecsueses Sisapere “ eeuoes eueppeict skbeat nnannen 

Nitrogen......0.-cacce sescccesstesss tetas 0°35 

WILDUNGEN (STADTBRUNNEN), WALDECK, GER- 

MANY. 

One pint contains,— Grains, 
Sodinin. carbonate... ...:0cssecssstennenene - , 0°492 
Magnesium carbonate..........0068 scenes sachet aap 
Ferrous carbonate.........sseee pikatnene sa auiee 0°139 
Manganese carbonate.......... subasbon nenuee 0°053 
Calcium carbonate........ osconsond bade tesive. Olea 
Sodium. chloride.....sssessnsspsacvacsst Renae 0071 
Sodium sulphate........s.00scesceee essssvcves 0°919 
Magnesium sulphate.......000 . sovcccvesees 0° 289 
AIMMItiGncsccseescens sone sasseynnnsabene Wrdiies 0°008 
Silica eeeeeve Seeeeeeeereorreses eeeoeseee seeoeesceeeee 0°279 

Total cc escecs SOOCOH COCO S CHOOSE SOCOES COTES COS 8°431 
Cubic 
inches. 

Carbonic acid: gas....ces.cssceees ovevscosevssse teen 


VII.—Thermal Waters. 


BADEN-BADEN, BADEN, GERMANY, 


There are three springs here in use,—Haupt- 





quelle, Meerquelle, and Fettquelle. The analy- 
sis of the first is given. 

HAvPTQUELLE. 

Temp. 155° F. 
Sixteen ounces contain,— 

(BUNSEN.) Grains, 
Sodium chloride.......... éesecveed sever ieddve 16°520 
Calcium bicarbonate.........0.secescses sevens | NLT T 
Magnesium bicarbonate........sssecsseres : 042 
Bicarbonate of iron..........ccceceee eaaeane 037 
Manganese bicarbonate,.......cccccccessess traces 
Ammonium bicarbonate........ ¢ héprae de Siballs 051 
Calcium sulphate...........sesees seco venvesie 1°556 
Potassium sulphate..........ssessees oxqatigs : 017 
Calcium phosphate ssi....0.ceeees cobeae penne 021 
Ferrous arseniate........0.scseecesandueanneeee traces 
Magnesium chloride........... ¢ socees convents ‘097 
Potassium chloride.......sseceee ic 1°258 
Sodium bromide.........0.sseseee weavlsivodtns traces 
Siltva..... see Casbucedseresd eve vores Eines “914 
ATUMIN Gs sisdsdsswecedevedvevees evducvettesntee 008 
NiISFAteS.srervversssivetsosssevereveveowdetbeers .. traces 

I OLal Meretcsxs SCCHSHSCOHHSSEOCHSCHTHSOOES COSTES Ee 22°093 
Cubic 

inches. 

CAPDONIC BOIG, PaSsreascdinn censcccdcicesy katie 299 


PART IIT: 


ScHLANGENBAD, Nassau, GERMANY. 
Temp. 82°4°-89°6° F, 


One pint contains,— 


(FRESENIUS.) Grains. 
Sodium carbonate........ ewe deawwues lee ve eves) COROTS 
Magnesium carbonate........ cela Marlee 0°047 
PIIGINTIN OAT HODALEC, so coscces seccccccs ccsccsecs 0°250 
Potassium chloride........... A 0°004 
Sodium chloride. ............s0+0 Di sastviocc sae 1:825 
Potassium sulphate.......... seecovnvetud freee 0°091 
Sodium phosphate...........0.sssseseseees remem (ant 12: 
Silica....... Phecesasasss Rear eric scteasssqsuwebss eae 

BCE D aaa couisecee MRCAUWEArnaes Sacuascordes sey ee . . 2008 

WILpBAD, ,WitRTEMBERG. 

Temp. 94° F, 

One pint contains,— Grains. 
Sodium chloride............se00ee« ley te 1°82 
MPR CILGATDONEDO.....<csccccsccvssac corosoes ‘ 0°53 
Sodium sulphate........ ose eveegeelains axadbon 0°40 
Potassium sulphate...... ouesaeaeve apepitree 0°20 
Caloinm carbonate.........ccecer sesece ceetee 0°34 
Magnesium carbonate.......... +s Wa wasdees 0°70 
Ferrous carbonate........+. édosiecbobthates } 0-20 

Manganese carbonate..........sccccsccoes 
ERE tai crencteessssesnesse Sa acre 0°39 
MMII Rcsnyrechssses secses secccecseces serves 3°58 


Gases.—Carbonic acid gas, oxygen, and nitro- 
gen not determined. 


GASTEIN, SALZBURG, AUSTRIA. 
Temp. 87°-160° F. 


One pint contains,— 


(Wotr.) Grains, 
Sodium carbonate...... aeeaavesen A BREE of 0°04 
Magnesium carbonate......cc.rccccesscceeeee 0°02 
Ferrous carbonate........0. ae cascntaa crane une 2 0°05 
Manganese carbonate...... scccccoesecereee . 0°02 
Calcium carbonate...... Susciecee nadaniiveared a 0°36 
RGM CU OTIC De ccisaase sarees sacnatancus cacd 0°36 
Potassium sulphate........eeseeee * secvee acces 0°01 
BOCAS SUITIALO. 2. .000000csccscucraneradaccads 151 
Aluminium phosphate......rsccesssseceeseee 0°04 
RE TGOTIOG. v.0c00 sconasses snepne Ne, . traces 
Strontia....... Dees na ecteacheticrssnesverdss= «traces 
BRING TU eT ete cata ospseuieecs de sccees svecoecstecess 0°24 
Organic matter..........0. Sibi secgctvessass ask traces 

Eee cews wa dksd on ccareneseoeeinadectsaceee 2°65 
In 100 
parts. 

MOS CI ip sneeads ccachacés vceasccastceseess seeseen OU OU 
Nitrogen...... saeco heh as oe sp ncdess acmteerstsasaest., GM LL 


TépLitz (HAUPTQUELLE), BOHEMIA. 
Temp. 120° F. 


One pint contains,— 


(Wour ) Grains 
Sodium carbonate........0..sccsseee events ee OOO 
Magnesium carbonate......cccccccccsssere s 0°088 
Ferrous carbonate........ Sede ecateria weausses nee URE 
Manganese carbonate........cesesees upscensoe CUS 
Calcium Carbonate....... ssccccececcceee Vetaca, 4 U2B00 
BETOUGIUM CALDONALE. ...6.cccsveccesecsesccee’ 0°027 


Mineral Spring Waters. 
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TOPLitz.—Continued. 





; Grains. 
Sodium chloride......... sdcanoneniecdes ali d7 ~ 0°433 
ROARS ERIPHAle.. ....00ccsoeceeddalelow odes 0098 
Sodium sulphate..,.... dseewes bvidds deviates eecs 0°290 
Bodinm phosphate. .......csc.cces cesces cones . 0°014 
Aluminium phosphate...............ssecees 0-020 
Silicon fluoride........ optarermsargaieaaeudeten 0°351 
Crenic acid........ cchgneeenyeuved me divesinaeald 0°034 
PEC Gireccccedhsivefcese ove edssseedseewest iahasseee 0°443 
Total eeeeesece @eeeeeese eee eeeeesre @teerses 4°803 
In 100 
parts. 
Carbonic’acid gas........ Se priccstesenv er eens 4°74 
NPM ONE ea taacsasciavensoctccdtcecaserscosecass 0°66 
Nitrogen..... Xba ehauccbacvisy csseves ncseces 94°59 
PLomBIERES (Source DES DAmEs), VosGEs, 
FRANCE. 
One pint contains,— , 
(SHERITIER.) ; Grete 
Potassium chloride.......... adian ace eta ee 0°275 
Sodiuri CHIOTIGG. soseseacreoesucesetasberdssta 0°275 
Sodium sulphate........sseceeee Sap 0°627 
Sodium arseniate............6. eval cake one tsa 0°005 
POUHeSIUNY BYIICALE,.c0s cacetscurvevessss<cnsen 0°008 
OCI SIIUEUC eee. esse cceskescaneses' sete were  U°O20 
Magnesium and calcium silicates......... 0°153 
ATUMINacccoencee samen baer sop astunutevessdsttece 0°076 
RSLLIOM CesscackineunSesys xsaceanccess exvese seatyeres 0°089 
Organic matter....is. .vscnced Gch osaceh ous sieean 0°153 
TOUR Medea cee tertek etal cove catcae teaticcoen 2°012 
Batu, ENGLAND. 
Temp. 115° F. 
One imperial gallon contains,— King’s Well. 
(MERCK AND GALLOWAY.) Grains. 
Calcium carbonate......... AeA SAAS fs savers Dee aU 
Magnesium carbonate........ sapeeatacace 0°329 
Ferrous carbonate........ Mebaetaae oa etaes . 1:064 
Calcium sulphate........0 sseees ert yea 80°052 
Potassium sulphate............000 (areaeet 4°641 
Sodium sulphate.......00 eeeeosc ecneoees Ceeeee 19°229 
Sodium chloride....... Svanveres Regeaenesace 12°642 
DERPMORTUUY GMTOTIN Ose: sssset. s sessccsee soe 14°581 
Silica...... sonreaeteees apseeces Dees teetcuacecas 2°982 
Iodine and manganese oxide...... soos. traces 
hOGA oes.ss02 Rendveteyeratnee recat aetseeseet 144°34 
NeEvENAHR, RHENISH Prussia. 
(See Alkaline Waters, p. 1842.) 
One pint contains,— mL 
(Mour.) Grains. 
Sodium carbonate.......0.scccccecs soceee 5°60 
Magnesium carbonate.......cseseeeeeeee 2°68 
Calcium carbonate.......s.seeeee sii 161 
Sodium CHIOTIG et sccdaceewoncteees eeseee 0°69 
Sodium sulphate.........sccessscvsscesees 0°76 
Ferrous carbonate........ iaedaes nacatees 0°06 
PLLIOR coesen oenes saecudacteseametaenssvieesese 0-19 
Total eeeeo SC COCK LOSES SHHOHOSH SHEESH SHHEEEESE 11°66 
Cubic 
' inches, 
Carbonic acid Zas.e.ccccccccsercsscsserses 22°0a 
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PART III. 


ANALYSES OF BRINES AND OF SEA-WATER. 


One U.S. gallon contains,— Sea-Water. Dead Sea, 





One U. S. gallon contains,— Sea-Water. Dead Sea. 


















(Von Brpra.) Grains. Grains. (Von BiBRA.) Grains. Grains. 
Sodium chloride.......... 1671°34 6702'73 | Calcium sulphate.............cccccse. . 39°90 38°07 
Potassium CHIOVIGG civesessrecstcscess) Mmaererss 682°63 | Sodium phosphate...........ceescecseee trace!) “asker. 
AmMOniUIM CHIOTIGG.icccccscesseesevyahauesie tes 3°35 | Calcium carbonate.... trace trace 
Calcium Chloride .c.ssecesuseressuteotse amelee eee 1G fork | ROLLVGLyvis-ncsescscchacatecensnconansessacse trace, 5. uve 
Magnesium chloride... 199°66 415723) ODP Clvascsasesscasncecucassesetacrs trace, | wus 
Aluminium chloride..,. se ehatee dete SUS We MCh es ccctel cons cccceccsecaadodeceseataee trace’ © en 
Berric: Chloride: sccscecscsccsssecseccesy trace E50) |W ANSONIC....sscvesscconsstaescccddcsnastttad tracé) "¢ Per... 
Manganese ChIOride.........cesesscoee sn eveee BSD: |) BiCAS 0. cvesascvesyonsseseon pes aeusoan canny trace trace 
Sodium DvOMId Siesaeseecessssecs cesses 3116 166:53 |) “Organic matter... .,..cssaccessecserven trace 34:59 
MOGIUM OMIDO ss score sercss erence corres trace trace |) Bitumen.?s..<..<.s0scsessessesesteeessvaqeeeereee trace 
Potassium sulphate.......ccscoccsseess OS SO Rae mmetsarars — 
Magnesium sulphate.............000 AUK eas IL OUR] .2c:0c.c0s0vcccnscnesecusees eur serete 213891 13488°10 

BRINES OF MICHIGAN AND NEW YORK. 
MIcHIGAN. New York. 
East Saginaw Bangor F 
Company’s Well. Company’s Well. Byracuse. Salina. 
Grains. Grains. Grains. Grains. 
PROM AE ED SIOTANOS, os cece cocncseractsocesgrnesnantenn : 16°86 19°86 15°36 14°94 
MMASNEGININ CHIOTICG. 661.502 soceseees svgaccevach one A 0°96 1:26 0°14 0°13 
MGI CHIOTIUO..cceceeses soceneescegugecen yeaseent 7 2°27 2°96 0°08 0°08 
Calcium sulphate........0s.cscsssosese coceses oe sevees 0°15 0°07 0°57 0°59 
Total saline matter....... sy ddinv'on Oulga cokes taideh waukd 20°24 24°15 16°15 15°74 
Water eeeceoeeeeeoses eee CCC CHCEEOSES COBSEEe ee Cceoceeeeesteoeee 79°76 75°85 83°85 84:26 
Total..... siscecneneae sacelcestebeuseets sesecceseoee ecace 7100700 100-00 100°00 100°00 


TARENTUM SALT WELL, TARENTUM, PA. 


Grains in one pound of 7680 grains. 


(Mr. PETERSON.) 
Sodium Chloride: c.ilivesscaressecacasyscee 253°519827 


POtHRslumM CHIOTIAGs...ccceateescccssess ese 0°312945 
Ammonium chloride........ Salci gees veces 0°051571 
Baris OMLOLideseecteree eps tedeeae cacateos 0°047055 
Strontium chloride......... cscs sbiteeet 0°736949 
Calcium chloride...... Be Aa reat aaeeee 65°944942 
Magnesium Chloride.........00seecccesee 16°654496 
Magnesium bromide.......ccccccerereere 0°884175 
Calcium iodide...... Sots anceesdorsseuien se 0°618055 
Barium carbonate...cccssccee Senaseinetine 0°029084 
Strontium Carbonate.....cccccececscecees 0°455685 
Calcium Ccarbonate.....oe scccccees covccces 21°246190 
Magnesium carbonate....cccsessresseees 10°582281 
Ferrous carbonate......ssccccececcecees «  0°295349 
Manganese carbonate....sccesce cesses eee traces 
TATU MINIUM SITCATCs sc... cencccecs secevecs 0°313881 


Bilin BCills ciccicsuscecs heaceonssecessasee, 0 101010 


Total SOlidS......cscccssesscesscorseseseee 12490000 


Carbonic acid, loosely bound as bi- 
CATDONALES... ceccceeeccrecses soseees seers , 
Carbonic acid, really free..........+06 


14°998187 
0°060572 


East Ciarion Sart Sprine, Exx Co., Pa. 


One gallon of 331 cubic inches contains,— 


(M. H. Boys.) Grains. 

Potassium chloride.......0.+. bes ssleee A 0°89971 
Sodium chloride............ do ssemcene Lexa tOOO3 802 TD 
Lithium chloride.......... Sevenecneees sce trace 
Barium chloride.........6. seccctwecesttee 4 1°72573 
Strontium chloride.........06. cvealennaee 0°06260 
Calcium chloride............. + Ae ecrete 51°85625 
Magnesium chloride........ccccccscecese 109°34206 
Ammonium Hitrateccc.s cess cateeseaneen 0°19172 
Magnesium nitrate...... Re 0°13623 
Calcium phosphate....ccccscscccees coves trace 
Barium bicarbonate. ...ceccecsscessccoees 0712791 
Strontium bicarbonate..........0. nel tne 0°00487 
Calcium bicarbonate....ccsccececesceseee 9°79502 
Magnesium bicarbonate.........0- sree 0°57155 
Ferrous bicarbonate.......csccesssccceees 0°72444 
Silicio acid wcsacseeeres ce ceeee L seaaeieag eas 0°69523 

POL) ccrapsscsassne vases socscoseaunessenes ane Atma 





Readers who desire fuller information than is given in the above tables concerning 
European mineral waters, their composition, effects, and uses, should consult the work 
of Durand-Fardel et Le Bret, Dictionnaire générale des Eaux minérales et &’ Hydrologie 


médicale. 


A | 








Abelmoschus esculentus 1664 
Abelmoschus moschatus 1664 
Abfiihrendes brausepulver 1201 
Abfiihrpillen 1112 
Abies balsamea 1427 
Abies balsamifera 1427 
Abies Canadensis 1123 
Abies communis 1122 
Abies excelsa 1122 
Abies excelsa (note) 1427 
Abies larix 1427 
Abies nigra 1427 
Abies pectinata 1427 
Abies pectinata (note) 1427 
Abies picea 1427 
Abies taxifolia 1427 
Abietene 1046, 1427 
Abietic acid 491 
Abkochungen 516 
Abroma agustum 1559 
Absinthe commune 4 
Absinthe (note) 4 
Absinthie acid 4 
Absinthin 4 
Absinthism (note) 5 
Absinthium 4 
Absinthol 4 
Absolute alcohol 141, 143 
Absorbent cotton ize 


Abstracta 5 
Abstract of aconite 
Abstract of belladonna 
Abstract of conium 
Abstract of digitalis 
Abstract of hyoscyamus 
Abstract of ignatia 
Abstract of jalap 

Abstract of nux vomica 
Abstract of podophyllum ~ 
Abstract of senega 
Abstract of valerian 
Abstracts 5 
Abstractum aconiti 
Abstractum belladonnee 
Abstractum conii 
Abstractum digitalis 
Abstractum hyoscyami 
Abstractum ignatiz 
Abstractum jalapz 
Abstractum nucis vomics 9 
Abstractum podophylli 
Abstractum senegze 
Abstractum valeriana 








Abuta rufescens (note) 1084 
Acacia 11 
Acacia Adansonii 12 
Acacia albida (note) 14 
Acacia Arabica 11 
Acacia catechu 375 
Acacia concinna 1745 
Acacia decurrens 12, 15 
Acacia Ehrenbergiana 12 


INDEX. 


Acacia fistula 
Acacia floribunda 
Acacia Greggii 
Acacia gummifera 
Acacia homalophylla 
Acacia horrida 
Acacia karroo 
Acacia Nilotica 
Acacia nostras 
Acacia pyenantha 
Acacia Senegal 
Acacia Seyal 


Acacia stenocarpa 12, 15 
Acacia tortilis 12 
Acacia vera 11 
Acacia verek (note) 12 
Acacie gummi 11 
Acaciz verge succus 12 
Acemite 622 
Acer saccharinum 1256 
Acerates decumbens 1559 
Aceta 17 
Acetas kalicus 1147 
Acetas morphicus 957 
Acetas natricus 1310 
Acetas plumbicus 1129 
Acetas potassicus 1147 
Acetas sodicus 1310 
Acetas zincicus 1543 


Acétate basique de cuivre 
Acétate d’ammoniaque 
liquide 
Acétate de ouivre brut 
Acétate de morphine 
Acétate de plomb 
Acétate de potasse 
Acétate de soude 
Acétate de zinc 
Acetate of aluminium 
Acetate of ammonium 
Acetate of amyl 1648, 
Acetate of copper 
Acetate of ethyl 
Acetate of lead 
Acetate of magnesium 
Acetate of morphia 
Acetate of morphine 
Acetate of pentyl 
Acetate of pilocarpine 
Acetate of potash 
Acetate of potassa 
Acetate of potassium 
Acetate of quinine 
Acetate of soda 
Acetate of sodium 
Acetate of zinc 
Acetato di soda 
Aceteugenol 
Acetic acid 
Acetic ether ah 
Acetic extract of squill 
Aceto 
Acetomel 
Acetone 








Acetosella 1717 
Acetum 18 
Acetum Britannicum 20 
Acetum cantharidis 21 
Acetum colchici (note) 22 
Acetum concentratum 25 
Acetum crudum 18 
Acetum destillatum 20 
Acetum gallicum 20 
Acetum glaciale 25 
Acetum lobelize 22 
Acetum opii 23 
Acetum plumbicum 884 
Acetum purum 25 
Acetum sanguinariax 24 
Acetum saturni 884 
Acetum scillgo 24 
Acetum vini 18 
Acetvanillic acid 1514 
Acetylen 1613 
Acetylene 12 
Acetyl-naphthalin 1613 
Aceyte de almendras 998 
Aceyte de canela 1007 
Aceyte de limon 1015 
Aceyte de linaza 1016 
Aceyte de olivas 1026 
Aceyte de ricino 1031 
Aceyte de sasafras 1727 
Aceyte de trementina 1044 
Achillea 1560 
Achillea iva 1569 
Achillea moschata 1560 
Achilleic acid 1560 
Achillein 1560 
Achrodextrin (note) 189 
Acid, abietic 491, 1231 
Acid, absinthic 4 
Acid, acetic 25, 28 
Acid, acetic glacial 28 
Acid, acetvanillic 1514 
Acid, achilleic 1560 
Acid, aconitic 1682 
Acid, ailanthic 1564 
Acid, alantic 800 
Acid, amido-acetic 785 
Acid, amido-succinic 159 
Acid, amylic 149 
Acid, anacardic 1569 
Acid, anchusic 1567 
Acid, anemonic 1196 


Acid, angelic 196, 254, 1001 
Acid, angelicic 196, 254, 1001, 


1570 
Acid, anisic 1000 
Acid, antimonic 198 
Acid, antirrhinic 527 
Acid, arabic 15, 746 
Acid, arachic 1028, 1050 
Acid, aromatic sulphuric 109 
Acid, arsenic 255 
Acid, arsenious 30 
Acid, asparmic 159 
Acid, aspartic 159 


1851 


1852 


Acid, beberic 973 
Acid, behenic 1306 
Acid, benic 1713 
Acid, benzoic 43, 287 
Acid, bilicholic 655 
Acid, bilifellinic 655 
Acid, boheic 1764 
Acid, boracic 46 
Acid, boric 46, 1319 
Acid, brassic 1306 
Acid, butyric 837 
Acid, caffeic 307 


Acid, caffeo-tannic 807, 310 


Acid, cahincic 1594 
Acid, campholic 332 
Acid, camphoronic 332 
Acid, camphresinic 332 
Acid, capric 1121, 1616 
Acid, caproic 1616 
Acid, caprylic 1616 
Acid, capsulzescic 1561 
Acid, carbazotic 1727 
Acid, carbocinchonic 458 
Acid, carbolic 48 
Acid carbonate of ammo- 
nium 172, 1588 
Acid, carminic 467 
Acid, carthamic 1599 
Acid, caryophyllic 368 
Acid, caryophyllinic 1007 
Acid, catechuic (note) 378 
Acid, catechu-tannic 379 
Acid, cerotic 383, 980 
Acid, cetin-elaic 396 
Acid, cetraric 398 
Acid, cevadic 1253, 1517 
Acid, chavicic 1121 
Acid, chelidonic 1268, 1603 
Acid, chenotaurocholic 655 
Acid, chlorogenic 310 
Acid, chromic D0 
Acid, chrysophania 1241 
’ Acid, cinchonie 449 
Acid, cincho-tannic 447 
Acid, cinnamic 287, 1008 
Acid, citric 56, 849 
Acid, coca-tannic 564 
Acid, cocinic 1616, 1659 
Acid, columbic 321 
Acid, coniic 485 
Acid, convolvulic 821 
Acid, copaivic 491, 1231 
Acid, cornic 495 
Acid, corticinic 1623 
Acid, coumaric 1696 
Acid, cresylic 50, 496 
Acid, crotonic 1052 
Acid, crude pyroligneous 26, 29 
Acid, cubebic 505 
Acid, cyanhydric 70 
Acid, dekacrylic 1623 
Acid, delphinic 1774 
Acid, dextrotartaric 121 
Acid, digallic 61, 114 
Acid, digitalie 527 
Acid, diluted hydriodic 1665 
Acid, diluted hydrochloric 69 
Acid, diluted hydrocyanic 70 
Acid, diluted nitric 86 
Acid, diluted nitrohydro- 
.chloric 87 
Acid, diluted nitromuriatic 87 
Acid, diluted phosphoric 95 
Acid, diluted sulphuric 110 


Acid, di-methyl-proto-cate- 
chuic 1253 
Acid, elaidic 





980 | 


Index. 


Acid, elateric 535 
Acid, ellagic 724 
Acid, ergotic 559 
Acid, erucic 1306, 1507 
Acid, erythric 1688 
Acid, ethylene-lactic 78 
Acid, ethylidene-lactic 78 
Acid, eugenic 1007 
| Acid, euxanthic 1671 
Acid, ferric 689 
Acid, ferrocyanic 1172 
Acid, ferulaic 259 
Acid, filicic 263 
Acid, fisetic 1651 
Acid, formic 254, 971, 1645 
Acid, fusco-sclerotinic 560 
Acid, gadic 1022 
Acid, galitannic 1651 
Acid, gallhumic 61 
Acid, gallic 60 
Acid, gallo-tannic 701 
Acid, gelsemic 704 
Acid, gelseminic 704 
Acid, gentianic 708 
Acid, gentisic 1646 
Acid, gentisinic 708, 1646 
Acid, glucic 1260 
Acid, glycocholic 655 
Acid, glycyrrhizic 719 
Acid, guaiacic 729 
Acid, guaiaconic 729 
Acid, guaiaretic 729 
Acid, gynocardic 1659 
Acid, hederie 1660 
Acid, hemidesmic 738 
Acid, henotannic 1683 
Acid, humulo-tannic 746 
Acid, hydracrylic 78 
Acid, hydriodic 805 
Acid, hydriodie dilute 1665 
Acid, hydrobromie, dilute 62 
Acid, hydrochloric 64 
Acid, hydrochloric, dilute 69 
Acid, hydrocyanic, anhy- 
drous 71 
Acid, hydrocyanic, diluted 70 


Acid, hydrocyanie, Scheele’s 73 


Acid, hydrosulphuric 1382 
Acid, hydrosulphurous 1330, 
1382 
Acid, hyoglycocholic 655 
Acid, hyoscinic 780 
Acid, hyotaurocholic 655 
Acid, hypogzic 1659 
Acid, hypophosphorous 
(note) 1173 
Acid, hypopicrotoxic 1614 
Acid, igasuric 974 
Acid, ilicic 1668 
Acid infusion of rose 797 
Acid infusion of roses 197 
Acid, iodic 805 
Acid, iodous 805 
Acid, ipecacuanhic 815 
Acid, isobutyric 254 
Acid, isuvitinic 329 
Acid, jalapic (note) 823 
Acid, juglandic 826 
Acid, kinic 446, 447, 449 
Acid, kinoic 831 


447 
835 


Acid, kinovie 
Acid, krameria-tannic 


Acid, krameric 835 
Acid, laburnic 1632 
Acid, lactic 78, 1062 
Acid, lactucic (note) 843 


Acid, levotartari¢ 











121 | Acid, picrotoxic 


Acid, larixinic 844 
Acid, lauro-stearic 396 
Acid, lecanoric 1688 
Acid, leditannic 1683 
Acid, lichen-stearic 398 
Acid, lobelic 903 
Acid, maizenic (note) 1506 
Acid, manganic 918 
Acid, margaric 980 
Acid, marine 64 
Acid, mastichic 932 
Acid, meconic 1062, 1071 
Acid, melassic 1260 
Acid, melilotic 1696 
Acid, mesotartaric 121 
Acid, metaboric 47 
Acid, metacopaivie 491, 1231 
Acid, metagallic 61 
Acid, metagummic 15 
Acid, metapectic 15 
Acid, metaphosphoric 94, 1094 
Acid, metarabic 15 
Acid, metastannic 1767 
Acid, metatartaric 121, 883 
Acid, methyl-crotonic 196, 1253 
Acid, methylsalicylic 1012 
Acid, moric 1690 
Acid, moritannie 1651, 1690 
Acid, muriatic 64 
Acid, myristic 396, 969, 1026 
Acid, myrrhic 971 
Acid, nitric 80 
Acid, nitro-hydrochloric 86 
Acid, nitromuriatic 86 
Acid, nitrous 82 
Acid, nucitannic (note) 825 


Acid, oleic 88, 550, 1273 
Acid, ophelic 405 
Acid, opianic 1063 
Acid, orsellic 1688 
Acid, orsellinic 1688 


Acid, ortho-nitro-cinnamic 1672 


Acid, ortho - nitro-phenyl- 
propiolic 1672 
Acid, ortho-oxybenzoic 98 
Acid, ortho-phosphoric 1094 
Acid, oshaic 1716 
Acid, osmic 1717 
Acid, oxalic 89 
Acid, oxycopaivic 491, 1231 
Acid, oxysalicylic 708 


Acid, palmitic 383, 396, 550, 
980, 1273, 1659. 

Acid, papaveric 1243 
Acid, paraoxybenzoic 99, 719, 
1636 


Acid, parasorbic 1752 
Acid, paratartaric 121 
Acid, parillinic 1283 
Acid, paullinitannic 732 
Acid, pectic 1598 
Acid, pelargonic 1038 
Acid, periodic 305 
Acid, permanganic 918 
Acid, phenic 48 
Acid, phenylic 48 


Acid phosphates, Horsford’s 

(note) 93 
Acid, phosphoric 93 
Acid, phosphorie, diluted 95 
Acid, phosphoric, glacial 94 
Acid, phosphorous 98 


Acid, photosantonic 1272 
Acid, phyllocyanic 535 
Acid, picric 1727 
Acid, picropodophyllic 1140 

1614 


Acid, pimaric 1231 
Acid, pinic 1231 
Acid, pinitannic 1432 
Acid, piperic 1171 
Acid, podophyllic (note) 1141 
Acid, polygalic 1294 
Acid, polygonic 1588 
Acid potassium oxalate 91 


Acid, protocatechuic 835, 1636 
Acid, prussic 70 


Acid, pteritannic 263 
Acid, punico-tannie 724 
Acid, purreic 1671 
Acid pyretin 1751 
Acid, pyroboric 47 
Acid, pyrogallic 62 


Acid, pyroligneous, crude 26, 29 
Acid, pyrophosphoric 94, 1094 


Acid, pyrotarturic 329 
Acid, quercitannic 1211 
Acid, quinic 447, 449 
Acid, quinnotannic 447 
Acid, quinovic 447 
Acid racemate of potas- 

sium (note) 1528 
Acid, racemic 121, 1507 
Acid, rhatania-tannic 835 
Acid, rheo-tannic 1241 
Acid, rheumic 1241 
Acid, rhodeoretinic 821 
Acid, rhewadic 1243 
Acid, ricinelaidic 1035 
Acid, ricinoleic 1035 
Acid, rosolic 1621 
Acid, rothic (note) 825 
Acid, ruberythric 1740 
Acid, rubianic 1740 
Acid, rubichloric 1651 
Acid, rutic 1741 
Acid, rutinic 1741 
Acid, sabadillic 1517 
Acid, saccharic 1260 
Acid, salicylic 98, 1012, 1263 
Acid, salicylous 98, 1263 
Acid, sanguinarie 1268 
Acid, santonic 1272 
Acid, santoninic 1272 
Acid, sarracenic 1746 
Acid, sclerotic 560 
Acid, sebacic 822 
Acid, selinic 1748 
Acid, silicic 1748 
Acid, silvie 1231 
Acid, sinapoleic 1306 
Acid, smilasperic 738 
Acid sodium carbonate 1313 
Acid solution of nitrate of 

mercury 878 
Acid, sorbic 1752 
Acid, stannic 1767 
Acid, stearic 396, 550, 1273 
Acid, suberic 1623 
Acid, succinic 1043, 1755 
Acid sulphate of cincho- 

nine 460 
Acid sulphate of potas- 

sium 1589 
Acid, sulphuric 103, 1382 
Acid, sulphuric, dilute 110 
Acid, sulphuric, of Nord- 

hausen 104 
Acid, sulphuric, pure 105 
Acid, sulphurous 1382 
Acid, sumbulamic 1385 
Acid, sumbulic 1385 
Acid, tampicic (note) 823 
Acid, tampicolic (note) 823 
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Acid, tanacetic 1422 | Acidum aceticum dilutum 25 
Acid, tanacetum-tannic 1422] Acidum aceticum glaciale 25 
Acid, tanaspidic 263 | Acidum arseniosum 30 
Acid, tannic 114 | Acidum azoticum 80 
Acid, tartaric 118 | Acidum benzoicum 43 
Acid, tartaric, inactive 121} Acidum benzoicum subli- 

Acid tartrate of potash 1152 matum 43 
Acid, taurocholic 655 | Acidum boricum 46 
Acid, terebic 1045 | Acidum borussicum 70 
Acid, thebolactic 1062, 1071 | Acidum bromhydricum di- 

Acid, theobromic 1050 lutum 62 
Acid, thiosulphurie 1330, 1382 | Acidum bromohydricum 62 
Acid, thujetic 1432 | Acidum carbolicum 48 


Acid, tiglinie 196, 1001, 1052 
Acid, tormentil-tannic 1769 


Acid, toxicodendric 1246 
Acid, tropic 264, 780 
Acid, valerianic 149, 284, 1266 
Acid, valeric 1260 
Acid, vanillic 1514 
Acid, veratric 1253, 1517 
Acid, viburnic 1266 


Acid, virgineic 
Acid, viridic 
Acide acétique 


Acide acétique concentré 25 
Acide acétique dilué 25 
Acide arotique 80 
Acide arotique dilué 86 


Acide benzoique 

Acide borique 

Acide carbolique 

Acide carboneux 

Acide chlorazotique dilué 
Acide chlorhydrique 
Acide chlorhydrique dilué 
Acide chloro-azotique 
Acide chloronitreux 

Acide chromique 

Acide citrique 

Acide cyanhydrique 70 
Acide du citron 


Acide du tartre 118 
Acide gallique 60 
Acide hydrobromique 62 
Acide hydrochlorique 64 
Acide hydrocyanique 70 
Acide lactique 78 
Acide muriatique 64 
Acide nitrique 80 
Acide oléique 88 
Acide oxalique 89 
Acide phénique cru 54 


Acide phosphorique glacial 

Acide phosphorique médi- 
cinal 

Acide salicylique 


Acide sulfureux 111 
Acide sulfurique 103 
Acide sulphurique dilué 110 
Acide tannique 114 
Acide tartrique 118 
Acide valérianique 1774 
Acide valérique 1774 
Acidity of wines 1527 
Acido citrico 56 
Acido muriatico 64 
Acido nitrico 80 
Acido solforico 103 
Acido sulfurico 103 
Acido tartarico 118 
Acido valerianio 1774 
Acidum aceticum 25 
Acidum aceticum campho- 
ratum (note) 30 
Acidum aceticum concen- 
tratum 25 








Acidum carbolicum crudum 54 
Acidum chlorhydricum 64 
Acidum chloro-nitrosum 86 
Acidum chromicum 55 
Acidum citri 56 
Acidum citricum 56 


Acidum formicum 254, 971, 1645 


Acidum gallicum 60 
Acidum gallo-tannicum 114 
Acidum hydriodicum dilu- 
tum 805, 1665 
Acidum hydrobromicum di- 
lutum 62 
Acidum hydrochloratum 64 
Acidum hydrochloricum 64 
Acidum hydrochloricum di- 
lutum 69 
Acidum hydrocyanatum 70 
Acidum hydrocyanicum di- 
lutum 70 
Acidum lJacticum 78 
Acidum limonis 56 
Acidum limonorum 56 
Acidum limonum 56 
Acidum muriaticum 64 
Acidum muriaticum dilu- 
tum 69 
Acidum nitri 80 
Acidum nitricum 80 
Acidum nitricum dilutum 86 
Acidum nitrohydrochlori- 
cum 86 
Acidum nitrohydrochlori- 
cum dilutum 87 
Acidum nitromuriaticum 86 
Acidum  nitromuriaticum 
dilutum 87 
Acidum oleicum 88 
Acidum oxalicum 89 
Acidum phenicum 48 
Acidum phosphoricum 93 
Acidum phosphoricum dilu- 
tum 95 
Acidum salicylicum 98 
Acidum succinicum 1755 
Acidum sulfuricum 103 
Acidum sulphuricum aro- 
maticum 109 
Acidum sulphuricum dilu- 
tum 110 
Acidum sulphurosum Til 
Acidum tannicum 114 
Acidum tartaricum 118 
Acidum valerianicum 1774 
Acidum valericum 1774 
Acipenser beluga 783 
Acipenser huso 783 
Acipenser ruthenus 783 
Acipenser stellatus 783 
Acipenser sturio 783 
Acolytine (note) 125 
Aconella 1064 
Aconine 124 
Aconite leaves 125 


u 
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541 
125 
125 


Aconite plaster (note) 
Aconite root 
Aconiti folia 


Aconiti radix 125 
Aconitia 122 
Aconitic acid 1682 
Aconitin 122 
Aconitina 122 
Aconitine 12D 
Aconitine, crystallized 123 
Aconitinsalbe 1490 
Aconitinum 122 
Aconito 125 
Aconito Napello 125 
Aconit-pflaster (note) 541 


Aconitum anthora 125 
Aconitum cammarum 125 
Aconitum Chinense (note) 127 
Aconitum ferox 124, 126 
Aconitum Fischeri (note) 127 
Aconitum heterophyllum 
(note) 126 
Aconitum Japonicum (note) 127 


Aconitum lucidum 126 
Aconitum lycoctonum 125 
Aconitum Napellus 124, 125 


125 
126 
126 
125 
126 
126 
125 


Aconitum neomontanum 
Aconitum Neubergense 
Aconitum palmatum 
Aconitum paniculatum 
Aconitum reclinatum 
Aconitum Sinense 
Aconitum Storckianum 
Aconitum Tauricum 
Aconitum uncinatum 
Aconitum variabile 
Acore odorant 

Acore vrai 

Acorns (note) 

Acorus calamus 


Acqua 216 
Aecrid lettuce 841 
» Acridine 1613 
Acrolein 711, 978 
Acrospire 917 
Actza alba 1560 
Actzea Americana 1560 


Actza racemosa 
Actza rubra 
Actzea spicata 
Adansonia digitata 


1560 
1560, 1661 
1560, 1619 


Add add 1561 
Adenia venenata 1561 
Adeps 129 
Adeps benzoatus 131 


Adeps benzoinatus 131 
Adeps nucistze 1026 
Adeps preparatus 129 
Adeps suillus 129 
Adhesive plaster 553 


Adiantum capillus veneris 1561 


Adiantum pedatum 1561 
Adonis vernalis 1561 
Adulteration of bread (note) 654 
/Hgle marmelos 280 


Ahrugo 507 
/Asculeretin 705 
Aisculin 444, 705, 942 
AKsculus glabra 1562 
Adsculus hippocastanum 
(note) 444, 1211, 1561 
sculus pavia 1562 
Ether 131 


Aather aceticus 134 
Aither anezstheticus Aranii 1607 
Ether anestheticus Wig- 


gers 1607 


AXther fortior 
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135 
Aither muriaticus 1605 
AKther purus 135 
Aither reiner 135 
AKther sulphuricus 131 
Autherische extrakte 990 


ZEtherisches ingwerextrakt 993 
Aetherisches kubeben ex- 
tracte 991 
AKtherisches lupulinextrakt 992 
AXtherisches muskatol 1025 
AAtherisches pfefferextrakt 992 
AXtherisches seidelbast-ex- 


trakt 631 
ZAtherisches senfol 1041 
ZKthiops vegetabilis 1649 
AKtzammoniak 226 
AKtzender quecksilber- 

sublimat 747 
Etzendes haem eo 4 

4 
AKtzkalilauge 887 
ZKtznatron 1308 
AKtznatronlauge 892 
Affioni 1054 
Affium (note) 1055 
African ammoniac (note) 167 
African bdellium 1583 


African black pepper (note) 504 


African cubebs (note) 504 
African frankincense 1714 
African kino 832 
African leeches (note) 739 
African marigold 318 
African pepper 349 
African saffron 503, 1599 
African turmeric 1630 
Agallas de Levante 700 
Agar-agar (note) 785, 1650 
Agaric 1562 
Agaric de couche 1703 
Agarici of the oak 1562 
Agaricus atromentosus 1562 
Agaricus campestris 1703 
Agaricus muscarius 1562 
Agathis Damarra 1430 
Agathosma 303 
Agathotes Chirayta 405 
Agave Americana 1563 
Agave pulque 1563 
Agave Virginica 1563 
Agedoite 718 
Ageratum conyzoides 1563 
Aglio 149 
Agrimonia eupatoria 1563 
Agrostemma githago 1745 
Agua 216 
Agua ardiente 1360 
Ail : 149 
Ailanthic acid 1564 
Ailanthus excelsa 1564 
Ailanthus glandulosa 1564 
Ajo 149 
Ajowan 363 
Ajuga chameepitys 1564 
Ajuga pyramidalis 1564 
Ajuga reptans 1564 
Akazga 1564 
Akazgia 1564 
Akonitliniment 851 
Alant camphor 800 
Alantic acid 800 
Alantin 800 
Alantol 800 
Alantwurzel 799 
Alaun 160 
Albau 734 











Albayalde 1131 
Albero del veleno 1245 
Albizzia anthelmintica 1697 
Albumen ovi 1080 
Albuminate of iron 1565 


Albuminate of iron and 
potassium, syrup of 

Albuminate of iron and 
sodium 

Albuminate of santonin 


1565 
1565 


and sodium (note) 1338 
Aleanfor 330 
Alcexs Aigyptiacee 1664 
Alchemilla vulgaris 1565 
Alcohol 139 
Alcohol, absolute 141, 143 
Alcohol, amylic 148 
Alcohol amylicum 148 
Alcohol amylique 148 
Alcohol, anhydrous 141, 143, 

144 
Alcohol as a poison 147 
Alcohol camphoratus 1353 


Alcohol dehydrogenatum 1566 


Alcohol, diluted 139, 147 
Alcohol dilutum 139, 147 
Alcohol fortius 139 


Alcohol, percentage of, in 
wines 

Alcohol sulfuris 

Alcohol, table of percent- 
age and specific gravity 1813 

Alcohol, tabie of the spe- 


1526 
358 


cific gravity of 148, 147 
Alcohol vini 139 
Alcoholate of chloral 407 


Alcoholic extract of bella- 


donna 593 
Alcoholic extract of co- 

nium 605 
Alcoholic extract of hem- 

lock 605 
Alcoholic extract of hyos- 

cyamus 621 
Alcoholic extracts 572 
Alcoholic fermentation 140 
Alcoholic muriatic ether 1606 
Alcoholic potassa 1143 
Alcoholic solution of chlo- 

roform (note) 1354 
Aleoholized iron 693 
Alcohols 1698 
Alcool 139 
Alcool camphré 1353 
Alcool dilué 139 
Alecoolat ammoniacal aro- 

matique 1351 
Alcoolat ammoniacal fé- 

tide 1352 
Alcoolat antiscorbutique 1353 
Alcoolat d’anis 1353 
Alecoolat de citrons 1357 
Alcoolat de geniévre 1356 


Alcoolat d’huile d’oranges 1353 


Alcoolat de lavande 1356 
Alcoolat de menthe poi- 

vrée 1357 
Alcoolat de romarin 1359 
Alcoolats 1344 
Alcoole 139 
Alcoolé aromatique sul- 

phurique 109 
Alcoolé d’ammoniaque 1350 
Alcoolé de cajeput 1353 
Aleoolé de cannelle 1354 
Alcoolé de chloroforme 1354 
Alcoolé de muscade 1359 


Alcornoque 1565 
Aldehyd 19, 1566 
Aldehyd resin 19, 1348 
Alder 1568 
Alder buckthorn 697 
Ale 917 
Aleppo scammony 1287 
Aleppo wormseed 1270 
Aletris 1566 
Aletris farinosa 1566 
Aleurites cordata 1567 
Aleurites triloba, oil of 1566 
Alexandria senna 1296 


Algarobia glandulosa 12, 1697 


Algarobilla 1567 
Algaroth, powder of 199, 205 
Algerian gazelle (note) 963 
Algodon 722 
Albagi Maurorum (note) 922 
Alhucema 845 
Alisma plantago 1567 
Alizarin 1740 
Alizarin, artificial 1741 
Alizarine 1241 
Alkali, volatil concret 171 


Alkaline sulphur ointment 1504 
Alkaline waters 221 
Alkalisches mineralwasser 892 
Alkaloids, solubility of, in 


chloroform 415 
Alkaloids, solubility of, in 

olive oil (note) 1028 
Alkanet 1567 
Alkannin 1567 
Alkekengi 1726 
Alkermes 466 
Allanite 394 
Alliaria officinalis 1567 
Allium 149 
Allium Canadense 150 
Allium cepa 150, 1714 
Allium porrum 150, 1683 
Allium sativum 149, 1714 
Allspice 1118 
Allumbre 160 
Allume 166 
Allyl 150, 1041 
Allylen 1613 
Almartaga 1136 
Almastiga 931 
Almendra amarga 181 
Almendra dulce 183 
Almidon 187 
Almizcle 962 
Almond, bitter 181 
Almond confection 1198 
Almond mixture 944 
Almond oil 977, 998 
Almond oil soap 1275 
Almond, sweet 183 
Almonds, paper-shelled 183 
Alnus arcana 1567 
Alnus glutinosa 1568 
Alnus serrulata 1568 
Aloe 151 
Aloe Abyssinica 155 
Aloe Africana io 
Aloe arborescens 152 
Aloe Barbadensis 151 
Aloe Commelyni 152 
Aloéelixir 1438 
Aloe-extrakt 589 
Aloe ferox 153 
Aloe leptocaulon 152 
Aloe multiformis 152 
Aloepillen 1109. 
Aloe plicatilis 153 
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Aloe purificata 158 
Aloe purpurascens 152 
Aloe Sahnudra 152 
Aloe Socotrina 151, 152 
Aloe spicata 152 
Aloetinktur 1438 


Aloe-und-asafcetida-pillen 1109 


Aloe-und-eisen-pillen 1110 
Aloe-und-mastix-pillen 1110 
Aloe vulgaris 151 
Aloewein 1532 
Aloes 151 
Aloes, Barbadoes 151 
Aloes, Bethelsdorp 153 
Aloes, caballine 155 
Aloes, Cape 153 
Aloes, Capey Barbadoes 155 
Aloes, Curagoa 155 
Aloés dépuré 158 
Aloes, fetid 155 
Aloes, hepatic 154 


Aloes hépatique des Bar- 


bades 151 
Aloes, horse 155 
Aloes, Jafferbad 155 
Aloes, Mocha 155 
Aloes, Natal 153 
Aloes, preparation of 155 
Aloes, purified 158 
Aloes, shining 153 
Aloes, Socotrine LoL 
Aloes sucorin 151 
Aloes, test for 155 
Aloes, Zanzibar 156 
Aloetin 156 
Aloin 156 
Alosa menhaden 978 
Alpha-resin of mastiche 932 
Alpinia cardamomum 361 
Alpinia galanga 1651 
Alpinia officinarum 361 
Alpranken 529 
Alquitran 1124 


Alsop’s infusion jar (note) 789 


Alstonia scholaris (note) 738, 
1635 
Alstroemeria ligtu - 1694 
Altea 158 
Althzea 158 
Althea officinalis 158 
Althzea rosea 159 
Althiewurzel 158 
Altschadenwasser 905 
Alum 160 
Alum, ammonia 161 
| Alum, burnt 164 
Alum cataplasm 163 
Alum curd 1081 
Alum de fer ammoniacal 663 
Alum, dried 164 
Alum ores 160 
Alum, potassa 160 
Alum poultice 163 
Alum, Roche 162 
Alum, Roman 162 
Alum root 1664 
Alum, Scotch 161 
Alum slate 160 
Alum stone 160 
Alum whey 163 
Alumen 160 
Alumen exsiccatum 164 
Alumen ustum 164 
Alumina 162 
Alumina, benzoated solu- 
tion of 166 
Alumina hydrata 165 
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Alumine tannas 1760 
Aluminii et ammonii sul- 
phas 160 


Aluminii et potassiisulphas 160 


Aluminii hydras 165 
Aluminii sulphas 165 
Aluminium 162 


Aluminium andammonium, 


sulphate of 161 
Aluminium and potassium, 

sulphate of 160 
Aluminized charcoal 357 
Aluminous schist 160 
Alun 160 
Alun ammoniacal 161 
Alun brile 164 
Alun calciné 164 
Alun desséché 164 
Alyon’s ointment 1499 
Amadou 1562 
Amalgamation 242 
Amande amére 181 
Amande douce 183 
Amanitine 1703 
Amapola 1243 
Amaranthus hypochondria- 

cus 1568 
Amasia opium (note) 1059 
Amber 1042 
Amber eupion 1704 
Ambergris 1568 
Amber grisea 1568 
Amber malt 917 
Amber varnish 1043 
Amblygonite 899 
Amboyna cloves 364 
Ambre blane 395 
Ambrein 1568 
Ambrosia artemisizfolia 1568 
Ambrosia trifida 344, 1568 


Amelanchier vulgaris (note) 182 
American agave 156 


American alder 1568 
American aloe 1563 
American ash 1752 
American aspen ‘1731 
American cannabis 338 
American castor 312 
American centaury 1742 


American colombo 321, 1646 


American dittany 1628 
American gentian 1646 
American hellebore 1519 
American hemp 338 
American holly 1668 
American ipecacuanha 1641, 

1654 
American ivy 1777 
American mistletoe ry 4 
American mountain ash 1752 


American petroleum 285, 1089 
American poplar-tulip tree 1687 
American potash 1159 


American saffron 1599 
American sanicle 1664 
American senna 1600 
American silver fir 1427 
American spikenard 1575 


American water hemlock 1611 


American whisky (note) 141 
American wines, analysis 

of 1527 
American wormseed 400 
Amerikanische kermes- 

beere 1100 
Amerikanischer hanf 338 
Amerikanischer poley 737 


-Ammoniak 


z 
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Amerikanischer wurmsa- 
men 400 
Amerikanisches starkmehl 1693 
Amerikanisches wurmsa- 
menol 1007 
Amide 159 
Amidin . 190 
Amido 187 


785 
159 
159 
187 
187 
191 


Amido-acetiec acid 
Amido-succinamide 
Amido-succinic acid 
Amidon 

Amidon de blé 

Amidon de canne (note) 


Amidon de froment 187 
Amines 1732 
Ammi copticum 363, 1433 
Ammonia 225 


161 
226 
852 


Ammonia-alum 
Ammonia aqua soluta 
Ammonia liniment 
Ammonia-meter 230 
Ammonia muriatica 173 
Ammonia, preparations of 225 
Ammonia-soda process 1322 
Ammoniac 167 


Ammoniac mixture 944 
Ammoniac plaster 541 
Ammoniac plaster with 
mercury 542 
Ammoniacal ointment, vesi- 
cating 230 
Ammoniaci causticus 226 
Ammoniacum 167 


Ammoniacum mixture 944 


Ammoniz benzoas 169 
Ammoniz carbonas 171 
Ammonie hydrochloras. 173 


173 
178 


Ammonis murias 
Ammoniz nitras 
Ammoniz phosphas 179 
Ammoniz sesquicarbonas 171 
167, 178, 180 
Ammoniakalaun 160 
Ammoniakalische baldri- 


antinktur 1473 
Ammoniakalische guajak- 
tinktur 1456 


Ammoniakalische opium- 


tinktur 1467 
Ammoniakalischer  eisen- 

alaun 663 
Ammoniakalischer stinka- 

santgeist 1352 
Ammoniak-emulsion 944 
Ammoniak-fliissigkeit 226 
Ammoniakgummi 167 
Ammoniak-pflaster 541 


Ammoniak- und kampfer- 


liniment 853 
Ammoniaque 167 
Ammoniaque liquide 226 
Ammoniated alcohol 1351 
Ammoniated copper 1628 


Ammoniated glycyrrhizin 719 
Ammoniated iron 1568 
Ammoniated mercury 774 
Ammoniated tincture of 
guaiac 1456 
Ammoniated tincture of 
lupulin (note) 1457 
Ammoniated tincture of 


opium 1467 
Ammoniated tincture of 
valerian 1474 


1576 
169 


Ammonii arsenias 
Ammonii benzoas 
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Ammonii bromidum 170 
Ammonii carbonas 171 
Ammonii chloridum 173 
Ammonii chloridum puri- 
ficatum 173 
Ammonii formias 1645 
Ammonii iodidum 176 
Ammonii nitras 178 
Ammonii phosphas 179 
Ammonii sulphas 180 
Ammonii uras 1772 
Ammonii valerianas 180 


Ammonio-chloride of iron 1568 
Ammonio-chloride of silver 1606 


Ammonio-citrate of iron 662 
Ammonio-ferric alum 663 
Ammonio-ferric sulphate 663 
Ammonio-ferric tartrate 664 
Ammonio-sulphate of cop- 

per 1628 
Ammonio-tartrate of iron 664 
Ammonium 178, 180, 225 
Ammonium, benzoate of 169 
Ammonium benzoicum 169 
Ammonium bromatum 170 
Ammonium, bromide of 170 
Ammonium, carbonate of 171 
Ammonium carbonicum 171 
Ammonium chloratum 173 
Ammonium, chloride of 173 


Ammonium hydrochloratum 


173 
Ammonium, iodide of 176 
Ammonium jodatum 176 
Ammonium muriaticum 173 
Ammonium muriaticum 
depuratum 173 
Ammonium, nitrate of 178 
Ammonium nitricum 178 
Ammonium phosphoricum 179 
Ammonium, sulphate of — 180 
Ammonium sulphuricum 180 
Amome en grappes (note) 360 
Amomi uva (note) 360 
Amomum angustifolium 
(note) 360 
Amomum cardamomum 
(note) 360 
Amomum grana paradisi 
(note) 360 


Amomum maximum (note) 360 
Amomum melegueta (note) 360 
Amomum racemosum (note) 360 


Amomum yepens 361 
Amomum zingiber 1556 
Amorphous hyoscyamine 780 
Amorphous phosphorus 1093 
Amorphous precipitated 
antimonious sulphide 208 
Amorphous quinine 403 


Ampelopsis quinquefolia 1717 


Amygdala amara 181 
Amygdala dulcis 183 
Amygdale amare 181 
Amygdalz dulces 183 
Amygdalin 182, 1194 
Amygdaline soap 1275 


Amygdalus communis 183, 977 


Amygdalus fragilis 183 
Amygdalus Persica 1720 
Amyl 149 
Amy] acetate 1648 
Amy] alcohol 148 
Amy], hydrated oxide of 149 
Amy], hydride of 149 
Amy] nitras 185 
Amyl, nitrate of 185 


Amy] nitris 185 
Amy] nitrit 185 
Amy], nitrite of 185 
Amy] valerate 1648 
Amylaceous ipecaeuanha 

(note) 816 
Amylether nitrosus 185 
Amylamine, hydrochlorate 

of 1568 
Amylen 1774 
Amyli iodidum 191 
Amylic acid 149 
Amylic alcohol 148, 1355 
Amylin 190 
Amylo-dextrin (note) 189 
Amylo-nitrous ether 185 
Amylopsine 1719 
Amylum 187 
Amylum cannz (note) 191 
Amylum iodatum 191 
Amylum nitrosum 185 
Amylum tritici 187 
Amyrin 537 
Amyris caranna 1597 
Amyris commiphora 1583 
Amyris Gileadensis 1581 
Amyris kataf 970 
Amyris tomentosa 1760 
Anacahuite wood 1569 
Anacardic acid 1569 
Anacardium occidentale 1569 
Anacyclus officinarum 1205 
Anacyclus pyrethrum 1205 
Anagallis arvensis 1569 
Anagallis coerulea 1569 


Analysis of American wines 1527 
Analysis of various sorts of 


opium (note) 1061 
Anamirta cocculus 1614 
Anamirta paniculata 1102 
Anarcotine 1064 
Anchusa Italica 1569 
Anchusa officinalis 1569 
Anchusa tinctoria 1567 
Anchusie acid 1567 
Anchusin 1567 
Anda Brasiliensis 1712 
Anda Gomesii 1712 
Anderson’s pills 1110 
Anderson’s Scots pills 

(note) 1111 
Andira anthelmintica 1593 
Andira Araroba 422 
Andira inermis 1593 
Andira retusa 1593 
Andirin 1593 
Andornkraut 925 
Andromeda arborea 1569 
Andromeda Leschenaultii 1570 
Andromeda mariana 1570 
Andromeda speciosa 1570 
Andropogon 312, 1037 
Andropogon nardus 1721 
Anemone Ludoviciana 1195 
Anemone nemorosa 1195 
Anemone Nuttalliana 1196 
Anemone patens 1195 
Anemone pratensis 1195 
Anemone pulsatilla 1195 
Anemonice acid 1196, 1733 
Anemonin 1195, 1733 
Aneth 193 
Aneth a odeur forte 193, 1000 
Anethene 193, 1000 
Anethi fructus 193 
Anethol 1000, 1011 
Anethum foeniculum 696 


Anethum graveolens, 193, 1000 
Aneto 193, 1000 
Angelic acid 

196, 254, 1001, 1570 


Angelica 1570 
Angelica archangelica 1570 
Angelica atropurpurea 1570 


Angelica-tree 1539, 1575 


Angelicate of isoamyl 196 
Angelicate of isobutyl 196 
Angola weed 1688 
Angora opium (note) 1059 
Angrecum fragrans 1570 
Anguillula aceti (note) 20 
Angustura 511 
Angustura-infusion 793 
Angusturarinde 511 
Angusture 511 


Anhydrous alcohol 141, 143, 144 
Anhydrous chloral 406 
Anhydrous hydrocyanic acid 71 
Anilia 1571 
Anilin 1571 


Anilin black 1571 
Anilin oil yee 
Anilin red 1621 
Aniline 157) 
Animal albumen 654 
Animal charcoal 352 
Animal charcoal, purified 354 
Animal charcoal, revivifi- 
cation of 354 
Animal oil 174 
Animal oil soda soap 1277 
Animal quinoidine 1215 
Animé 1572 
Animirtin 1614 
Anis 194 
Anisguist 1353 
Anis vert 194 
Aniswasser FEM 
Anise 194 
Anise camphor 1000 
Aniseed 194 
Anise water 232, 
Anisic acid 1000 
Anisol 1000 
Anison 194 
Anissame 194 
Anisum 194 
Anisum vulgaris 194 
Anjonjoli 1040 
Annatto 1572 
Annis de Sibérie 194 
Anodyne enema 555 
Anodyne liniment 855 
Antelope doccas (note) 963 


Antennaria margaritacea 1573 


Anthemidis flores 195 
Anthemis 195 
Anthemis arvensis 195, 934 
Anthemis cotula 195 
Anthemis nobilis 195 


Anthemis parthenoides 196,1205 
Anthemis pyrethrum 195 
Anthemis tinctoria 195 
Anthoxanthum odoratum 1768 


Anthracen 1613 
Anthracene 157, 1241, 1613 
Anthracite 351 
Anthrakokali 1573 
Anthrenus (note) 345 
Anthriscus cerefolium 1573 
Antiarin 1772 
Antiaris toxicaria 1771 
Antibilious pills 1112 


Antidote to arsenious acid 678 
LLZ 
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Antidotum arsenici 36, 678 
Antihydropia 1573 
Antihydropin 1573 
Antilles rhatany (note) 834 
Antimoine 197 
Antimoine cru 206 
Antimoine sulfuré 206 
Antimon 197 
Antimonates 198 
Antimon oxyd 204 
Antimonial ointment 1490 


Antimonial plaster (note) 542 
Antimonial powder 1198 
Antimonial wine 198, 1532 
Antimoniate of quinine 1215 
Antimoniated hydrogen 1573 
Antimonie acid 198 
Antimonic sulphide 208 
Antimonii et potassii tar- 
tras 198, 199 
Antimonii iodidum 1674 
Antimonii oxidum 198, 204 


Antimonii oxysulphuretum 207 
Antimonii oxysulphuretum 

(note) 208 

Antimonii potassio-tartras 199 

Antimonii sulphidum 198, 206 
Antimonii sulphidum puri- 

ficatum 198, 207 


Antimonii sulphuratum 207 
Antimonii sulphuretum 206 
Antimonii sulphuretum au- 
reum 207 
Antimonio 197 
Antimonio crudo 206 
Antimonites 198 
Antimonium 197 
Antimonium crudum 206 


Antimonium diaphoreticum 
. 1634 
Antimonium nigrum 198, 206 
Antimonium sulphuratum 
198, 207 
tartaratum 
198, 199 
Antimonium tartarizatum 199 
Antimonious sulphide, pre- 


Antimonium 


cipitated 208 
Antimonous sulphide 198 
Antimonoxyd 204 
Antimony 197 
Antimony, argentine flow- - 

ers of 198 
Antimony ash 197 
Antimony ore 206 
Antimony, oxide of 197 


Antimony, oxychloride of 199 
Antimony, oxysulphide of 197 
Antimony, oxysulphuret of 


(note) 208 
Antimony pentoxide 198 
Antimony sulphide, precip- 

itated 209 
Antimony tetroxide 198 
Antimony trioxide 198 
Antirrhinie acid 527 
Antirrhinum linaria 1573 
Antozone 1722 
Aperitive saffron of Mars 

(note) 680 
Apfelsinenschalen 268 
Apfelsinenschalen-conserve 

(note) 481 
Apfelsinenschalen6] 1001 
Apiin 1574 
Apiol 1574 
Apis mellifica 381, 935 





1857 
Apium petroselinum 1574 
Aplopappus discoideus 1632 
Apo-aconitine 124 
Apocynin 211 
Apocynum 210 
Apocynum  androszmifo- 
lium 210 
Apocynum cannabinum 210, 
338, 1445 
Apollinaris water 224 
Apomorphin 211 
Apomorphine hydrochloras 211 
Apomorphine 211, 1062 
Apo-pseudaconitine 124 
Apoquinamine 447, 449 
Aporetin 1243 
Apotheme 157; O7% 
Apozéme sudorifique 52] 
Apple essence 1648 
Apple oil 1648 
Apple whisky 1355 
Apricot essence 1648 
Aqua 216 
Aqua acidula simplicior 224 


Aqua alkalina effervescens 895 
Aqua ammoniz 226 
Aqua ammoniz fortior 228 
Aqua amygdalz amar 231 
Aqua amygdalarum amar- 
arum 231 
Aqua anethi 231 
Aqua anisi 32 
Aqua aurantii floris 232 
Aqua aurantii florum 232 
Aqua caleariz 865 
Aqua calcis $65 
Aqua camphoree 233 
Aqua camphorata 233 
Aqua carui 234 
Aqua carvi 234 
Aqua chlorata 234 
Aqua chlori 234 
Aqua chlorini 234 
Aqua chloroformi 236 
Aqua cinnamomi 236 
Aqua communis 216 
Aqua creasoti 237 
Aqua destillata 237 
Aqua florum Naphe 232 
Aqua fluvialis 218 
Aqua foeniculi 238 
Aqua fontana 218 
Aqua fortis 80 
Aqua fortis, double 82 
Aqua fortis, single 82 
Aqua lauro-cerasi 238 
Aqua luciz 1276 
Aqua menthe piperitee 240 
Aqua menthe viridis 240 
Aqua mercurialis nigra 905 
Aqua nigra 905 
Aqua oxymuriatica 234 
Aqua phagedeenica 749, 905 
Aqua phagedzenica nigra 905 
Aqua plumbi 886 


Aqua potasse effervescens 892 


Aqua regia 86 
Aqua rose 240 
Aqua sambuci 241 
Aqua sappharina 509 
Aqua sode effervescens 895 
Aquavite 1360 
Aquavite rectificata 139 
Aquee 212 
Aque destillate 212 
Aqueous extract of aloes 589 
Aqueous extracts 572 


a 


1858 


1575 
1714 
15 


Aquilegia vulgaris 
Arabian frankincense 
Arabic acid 


Arabin (note) 12,15 
Arabinose 15 
Arabin sugar 15 
Arabisches gummi 11 
Arachie acid 1028, 1050 
Arachis hypogeea 977 
Arah 931 
Aralia 1575 
Aralia hispida 1575 
Aralia nudicaulis 1575 
Aralia racemosa 1575 
Aralia spinosa 1541, 1575 
Araroba 422 
Araucaria Dombeyi 1431 
Arbor alba minor 1003 
Arbor vite 1432 
Arbutin 1509 
Arbutin, sources of (note) 1509 
Arbutus uva ursi 1508 


Arcanum duplicatum 1186 
Archil 1688 
Arctium 1682 
Arctocarpus incisa 1694 


Arctostaphylos glauca 1510 
Arctostaphylos uva ursi 1508 
Arctuvine 1509 


Ardent spirits of commerce 141 


Areca 242 
Areca catechu (note) 378 
Areca nut 242, 1576 
Arekaniisse 242 
Argel 1297 
Argemone Mexicana 1576 
Argent 242 
Argent raffiné 242 
Argenti chloridum 1606 
Argenti cyanidum 243 
Argenti iodidum 244 
Argenti nitras 244, 248 
Argenti nitras dilutus 247 
Argenti nitras fusus 248 
Argenti oxidum 250 
Argentic oxide 250 
Argentine flowers of anti- 
mony 198 
Argento 242 
Argentum 242 
Argentum cyanatum 243 
Argentum nitricum crystal- 
lizatum 244 
Argentum nitricum fusum 248 
Argentum oxydatum 250 
Argentum purificatum 242 
Argentum vivum 768 
Argilla hydrata 165 
Argilla pura 165 
Argol 1152 
Arguel 1297 
Arica bark 431 
Aricine 447, 448 
Arillus myristice 906 
Arisema triphyllum 1577 
Aristolochia clematitis 1301 
Aristolochia cymbifera 1658 
Aristolochia geminiflora 1658 
Aristolochia hastata 1302 
Aristolochia hirsuta 1302 
Aristolochia Indica 1302 
Aristolochia longa 1301 
Aristolochia maxima 1658 
Aristolochia pistolochia 1301 
Aristolochia reticulata 1301 
Aristolochia rotunda 1301 
Aristolochia sagittata 1303 
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Aristolochia sempervirens 1302 
Aristolochia serpentaria 1302 
Aristolochia tomentosa 1303 


Armagnac brandy 1360 
Armeniacum 168 
Armoise amére 4 
Armoracia 252 
Armoracizx radix 252 
Arnatta L572 


253 
253 


Arnicabliithen 
Arnica flowers 


Arnica montana 253 
Arnicapflaster 543 
Arnica plaster 543 


253 
253 


Arnica root 
Arnicez flores 


Arnice radix 740! 
Arnicine 254 
Arnika-extrakt 590 
Arnikatinktur 1439 


Aromatic confection (note) 481 
Aromatic elixir of liquorice 
(note) 538 
Aromatic fluid extract 591 
Aromatic mixture of iron 946 
Aromatic powder 1199 
Aromatic powder of chalk 1200 
Aromatic powder of chalk 
and opium 
Aromatic spirit of ammo- 
nia 


1200 
1351 


Aromatic spirit of vinegar 30 
Aromatic sugar (note) 1200 
Aromatic sulphuric acid 109 
Aromatic syrup of black- 

berry (note) 1250 
Aromatic syrup of galls 

(note) 702 
Aromatic syrup of rhu- 

barb 1409 
Aromatic tincture of rhu- 

barb 1471 
Aromatic vinegar (note) 30 
Aromatic wine 1533 
Aromatische eisenmixtur 946 


Aromatische latwerge (note) 481 
Aromatischer ammoniak- 


geist 1351 
Aromatisches pulver 1199 
Aromatischeswein 1533 
Arrack 141 
Arrowmehl 1693 
Arrow poison of Borneo 1632 


Arrow root 
Arsenias natricus 


1693 
1311 


Arsenias sodicus 1311 
Arséniate de fer 657 
Arséniate de soude 1311 
Arseniate of ammonium 1576 


1577 
657 


Arseniate of antimony 
Arseniate of iron 


Arseniate of soda 1311 
Arseniate of sodium 1311 
Arsenic 30, 255 


36 
30 


Arsenic, antidote for 
Arsenic blane 


Arsenic eaters 33 
Arsenic, white 30 
Arsenical iron 31 
Arsenicalism 33 
Arsenical paste 33 
Arsenical poisoning, treat- 


ment of 35 
Arsenical solution 890 
Arsenichte saure 30 
Arsenici iodidum 256 
Arsenico 30 





Arsenicum 255 
Arsenicum album 30 
Arsenicum iodatum 256 
Arsenigesaure 30 
Arsenik 30, 255 
Arsenikjodiir 256 
Arsenious acid 30 
Arsenious anhydrid 30 
Arsenious oxide 30 
Arsenite of quinine 1216 
Arsenite of strychnine 
(note) 1372 
Arsenium 255 
Arseno-pyrite 31 
Arsensaure natronlésung 896 
Arsensaureseisen 657 
Arsensaures natron 1311 
Arsenum 255 
Artanthe adunca 934 
Artanthe elongata 932 
Artanthie acid 934 
Artemisia abrotanum 4 
Artemisia absinthium 4 
Artemisia Chinensis 4,1701 
Artemisia contra 1270 
Artemisia glomerata 1270 
Artemisia Indica 4, 1701 
Artemisia Judaica 1270 


Artemisia Ludoviciana 4 


Artemisia maritima 1270 
Artemisia Moxa 1701 
Artemisia pauciflora 1270 
Artemisia Pontica 4 
Artemisia ramosa 1270 
Artemisia santonica 4 
Artemisia Sieberi 1270 
Artemisia vulgaris 4 
Artemisio Axenjo 4 
Artesian wells 218 
Arthanitin 1630 
Artificial alizarin 1741 
Artificial bone-black 358 
Artificial borax 1317 
Artificial camphor 1045 


Artificial Cheltenham’salts 1604 
Artificial conine 487 
Artificial fruit essences 1647 
Artificial gum (note) 188, 1777 
Artificial musk 1703 
Artificial nitre-beds 1180 
Artificial oil of bitter al- 


monds 996, 1585 
Artificial orpiment 1716 
Artificial soda 1321 


Artificial sulphuret of an- 


timony 20€ 
Artificial vanillin 1514 
Arum 1577 
Arum esculentum 1577 
Arum maculatum 1577 
Arum triphyllum 1577 
Asa dulcis 286 
Asafetida 257 
Asafetida mixture 945 
Asafetida plaster 543 
Asafcetida 257 
Asagrea officinalis 1252, 1515 
Asarabacca 1577 
Asarin 1578 
Asarite 1578 
Asarol 1578 
Asarone 1578 
Asarum 1578 
Asarum camphor 1578 
Asarum Canadense 1578 
Asarum Europceum 1577 
Asbolin 1577 


Asclepias 260 
Asclepias Contrayerva 
(note) 823 
Asclepias cornuti 1579 
Asclepias Curassavica 1579 


Asclepias, fluid extract of 261 


Asclepias gigantea 1578, 1595 
Asclepias incarnata 260, 1578 
Asclepias Syriaca 260, 1578 
Asclepias tuberosa 260 
Asclepias verticillata 1579 
Asclepias vincetoxicum 1295 
Asclepion 1578 
Asefétide 257 


Ashantee pepper (note) 504,1121 


Ash-colored cantharis 343 
Ashy crown bark (note) 432 
Asiatic pills 34 
Asparagin 

159, 184, 719, 1579, 1740 
Asparagus 1579 
Asparagus officinalis 1579 
Asparamide 159 
Aspargia hispida 1424 
Asparmate of ammonium 159 
Asparmic acid 159 
Aspartic acid 159 
Aspen 1731 
Asperula odorata 1768 
Asphaltum 1723 
Aspidin 263 
Aspidium 261 
Aspidium athamanticum 262 
Aspidium filix femina 1579 
Aspidium filix mas 261 
Aspidium Goldianum 262 
Aspidium marginale 261 
Aspidium rigida 262 


Aspidosperma quebrocho 1737 
Aspidospermine 1737 
Asplenium adiantum ni- 
grum 
Asplenium filix foemina 
262, 1579 
Asplenium scolopendrium 1747 


1579 


Asplenium trichomanes 1579 
Assacou 1664 
Assafetida 257 
Assafoetida 257 
Assafoetida disgunensis 257 
Assay of cinchona bark 452 


Assenzio 4 


Aster Puniceus 1579 
Asthma paper 399 
Astragalus aristatus 1477 
Astragalus Creticus 1477 
Astragalus gummifer 1476 
Astragalus Massiliensis 1476 
Astragalus strobiliferus 1477 
Astragalus tragacantha 1476 
Astragalus verus 1476 


Astringent saffron of Mars 


(note) 680 
Atees 126 
Atesine 126 
Atherosperma moschata 1579 
Atherospermin 1579 
Athyrium filix femina 1579 
Atis 126 
Atkinson’s depilatory 1716 
Atomizers 1579 
Atropa belladonna 281 
Atropa mandragora 1691 
Atropia 263 
Atropia, sulphate of 267 
Atropiz sulphas 267 
Atropin 263 
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Atropina 263 
Atropine sulphas 267 
Atropine 263, 283, 1364 
Atropinlésung 863, 1105 
Atropinsalbe 1491 
Atropinum 263 
Atropinum sulfuricum 267 
Attaleh 13 
Attar of rose 1036 
Aubergier’s syrup of lac- 
tucarium (note) 1404 
Aufgiisse 788 
Aunée 799 
Aurantii amari cortex 268 
Aurantii cortex 268 
Aurantii dulcis cortex 268 
Aurantii flores 268 
Aurantii oleum 270 
Auri et sodii chloridum 271 
Aurin 1621 
Aurum 1621 
Australene 1045 
Australian gum 18 
Australian kino 833 
Australian sassafras 1580 
Autumnal crocus 501 
Ava (note) 933 
Avena sativa 272 
Avene farina 272 
Avenin 272 
Avens 1652 
Avini-ute (note) 933 
Avoira elais 978 
Avornin 698 
Axonge 129 
Axonge balsamique 131 
Axonge benzoiné 131 
Axonge (Graisse) 131 
Axungia 129 
Axungia balsamica 131 
Axungia benzoata 131 
Axungia benzoinata 131 
Axungia porci 129 
Axungia porcina 129 
Aya-pana 569 
Aydendron laurel 1727 
Azadirachta Indica 273 
Azedarach 273 
Azederach Indica 273, 1580 
Azégue 768 
Azolitmin 1688 
Azotas argenticus 244 
Azotas argenticus fusus 248 
Azotas plumbicus 1135 
Azotas sodicus 1333 
Azotate d’ammoniaque 178 
Azotate d’argent 244 
Azotate d’argent fondu 248 
Azotate de fer liquide 872 
Azotate de potasse 1179 
Azotate de soude 1332 
Azotite d’amyl 185 
Azuear de pilon 1254 
Azucar de plomo 1129 
Azucar refinado 1254 
Azufre 1379 
Azulene 4, 935, 982 
Azulmin 72 
Azure 1750 
B 
Baccze cubebeo * 504 
Baccee juniperi 826 
Baccarinine 1580 
Baccharis cordifolia 1580 
Badiane 194 
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Bael 280 
Bael fruit 280 
Baies de geniévre 826 
Balanstine 724 
Balata 1580 
Baldrian-aufguss 799 
Baldrian6l 1054 
Baldriansaure 1774 


Baldriansaures ammonium 180 
Baldriansaures chinin 1229 
Baldriansaures natron 1309 
Baldriansaures zinkoxyd 1555 


Baldriantinktur 1474 
Baldrianwurzel 1510 
Balm 938 
Balm of Gilead 1429, 1581 
Balm of Gilead fir 1425 
Balm of Gilead tree 1427 
Baloena mistecetus 978 
Balsam 1429 
Balsam apple 1700 
Balsam capivi 489 
Balsam copaiba 489 
Balsam of copaiba 489 
Balsam of fir 1425, 1429 
Balsam of Peru 274 
Balsam of sulphur 983, 1581 
Balsam of Tolu QE 
Balsam-weed 1669 
Balsamina 1700 
Balsamito 275 
Balsamo blanco 275 
Balsamocarpum brevi- 

folium 1567 
Balsamo de copayva 489 
Balsamo de Tolu 277 
Balsamo del Peru 274 
Balsamo del Tolu 277 
Balsamo di copaiba 489 
Balsamo negro 274 


Balsamodendron Ehrenbergi- 
anum 970 
Balsamodendron Gileadense 
1581 
Balsamodendron myrrha 970 


Balsamodendron opobalsa- 


mum 970 
Balsamum antarthriticum 

Indicum 1581 
Balsamum arceei 1494 
Balsamum Canadense 1425 
Balsamum Carpaticum 1740 
Ealsamum commendatoris 1442 
Balsamum copaiva 489 
Balsamum dipterocarpi 1778 
Balsamum Gileadense 1581 
Balsamum Indicum 274 
Balsamum Libani 1740 
Balsamum Peruvianum 274 
Balsamum Peruvianum ni- 

grum 274 
Balsamum storacis 1372 
Balsamum tolutanum 2T7 
Balsamum tranquilans 158t 
Balsamum traumaticum 1442 
Balukhissar opium (note) 1059 
Banana essence 1648 
Baneberry 1560 
Bang 339 
Banksia Abyssinica 297 
Banks oil 1021 
Bao 1780 
Baobab 1560 
Baphia nitida 1595 
Baptisia alba 1582 
Baptisia tinctoria 1581 
Barbadoes aloe-extrakt 589 
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Barbadoes aloes 
Barbadoes nuts 
Barbadoes petroleum 1724 
Barbaloin 


Barbary gum 13 
Barbary wormseed 1270 
Barberry 1586 
Barbotine 1270 
Bardane 843 
Birentraube 1508 
Birentraubenblatter 1508 
Birentraubenblitter-auf- 

guss 799 


Barii chloridum 
Barii iodidum 


Barii sulphas 1755 
Barilla 1321 
Barium 278 


Barium, carbonate of 


Barium, sulphate of 1755 
Barium sulphocarbolate 1341 
Bark of sassafras root 1285 
Barlappsamen 905 
Barley malt 917 
Barley meal 744 


Barley sugar 
Barley water 
Barometer paper 
Barosma betulina 
Barosma camphor 


Barosma crenulata 302 
Barosma serratifolia 302 
Barras 1429 
Baryta 278 
Baryta water 278 
Baryte sulphas 1755 
Basham’s mixture 947 
Basic mercuric sulphate 766 
Basic sulphate of quinia 1219 
Basil 1711 
Basilicon ointment 391 
Basisches essigsaures kup- 
fer 507 
Basisches kohlensaures wis- 
muthoxyd 290 
Basisches _saltpetersaures 
wismuthoxyd 292 
Basisch-schwefelsaure eis- 
enoxydlésung 874 
Basischwefelsaures queck- 
silberoxyd 766 
Bassia Parkii 978 
Bassora gum 14, 1583 
Bassorin 1477 
Bassorin (note) 12 
Bastard dittany 1634 
Bastard ipecacuanha 1579 
Bastnas schwerstein 394 
Batavian rhubarb (note) 1239 
Bateman’s drops.(note) 1468 
Bateman’s pectoral drops 
(note) 1468 
Baths 223 
Batiator root 1583 
Baume d’arceeus 1494 
Baume de Canada 1425, 1429 
Baume de Carthagéne 277 
Baume de commandeur 1442 
. Baume du commandeur de 
permes 1442 
- Baume de copahu 489 
Baume de la Mecque 1581 
Baume de Perou 274 
Baume de Tolu- 277 
Baume des Indes 274 


Baume ophthalmique rouge 1500 
Baume tranquille 1581 | 
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Baume universelle 855 
Baume vert 940 
Baumwolle 722 
Baumwollen-wurzelrinde 720 
Bayas de enebro 826 
Bay-berry 1705 
Bayberry tree 1358 
Bay rum 1358 
Bay-salt 1327 
Bay tree 1682 
Bdellatomy 741 
Bdellium 971, 1583 
Beaked hazel 1623 
Bean of Saint Ignatius 786 
Bearberry 1508 
Bear’s foot 1661 
Beaver tree 916 
Bebeeria, sulphate of 279 
Bebeeri& sulphas 279 
Bebeeru bark 972 
Beberic acid 973 
Beberine 972 
Beecabunga 1776 
Bedeguar 1583 
Bee-bread (note) 935 
Beech-drops 1716 
Beech-nut oil 977 
Beef tallow 978 
Beef tea 1644 


Beef, wine and iron (note) 537 


Beef’s marrow soap 1275 
Beer yeast 392 
Beeswax 381, 978 
Beet sugar 1256 
Behenic acid 1306 
Beinschwarz 32 
Bele fructus 280 
Belgaum walnut oil 1566 
Belladama 281 
Belladona 281 
Belladone 281 
Belladonna 281 


Belladonna, Japanese (note) 282 


Belladonna leaves 281 
Belladonna liniment 852 
Belladonna ointment 1492 
Belladonna-pflaster 5438 
Belladonna plaster 543 
Belladonna root 281 
Belladonnz folia 281 
Belladonns radix 281 
Belladonnatinktur 1441 
Belladonnuine 284 
Beluga 783 
Belzoine 286 
Bencoolen cloves 364 
Bendee 1664 
Bengal cardamom (note) 360 
Bengal eatechu 377 
Bengal opium (note) 1060 
Bengal quince 280 
Bengalische quitte 280 
Benic acid 1713 
Benjamin tree 286 
Benjoin 286 
Benjui 286 
Benné leaves ; 1040 
Benné oil 1040 
Benzene 286, 1583 
Benzin 285, 1583 
Benzinum 285 
Benzoas ammonicus 169 
Benzoata 131 
Benzoate d’ammoniaque 169 
Benzoate de lithium 898 
Benzoate of ammonium 169 
Benzoate of lithium . 898 











Benzoate of sodium 1313 
Benzoated lard 131, 981 
Benzoe 286 
Benzoeblumen 43 
Benzoesaure 43 
Benzoésaure-haltige opi- 
umtinktur 1468 
Benzéesaures ammonium 169 
Benzoesaures lithon 34, 898 
Benzoetinktur 1441 
Benzoic acid 287, 996 
Benzoic aldehyd 996 
Benzoic cotton (note) 723 
Benzoin 286, 996, 1583 
Benzoin, flowers of 44 
Benzoin odoriferum 1583 
Benzoinata 131 
Benzoinated lard 131 
Benzoinated solution of 
alumina 166 
Benzoinirtes schmalz 131 
Benzoinum 286 
Benzol 286, 1583, 1613 
Benzole 1583 
Benzoyl salicin 1731 
Benzyl 1686 
Benzyl] alcohol 276, 996 
Benzyl] chloride 996, 1672 
Benzyl cyanide 1672 
Benzylic benzoate 276 
Benzylic cinnamate 276 
Berberin tree 1616 
Berberina 320 


Berberine 320, 780, 1139, 1616 
Berberine (note) 1540 


Berberine hydrochlorate 321 
Berberis 1586 
Berberis vulgaris 320, 1586 
Berberis vulgaris (note) 1540 
Berberis aquifolium 1586 
Berberis aristata 1586 
Berberis Canadensis 1586 
Berberis Lycium 1586 
Berberitze 1586 
Berberitzen-wurzelrinde 1586 
Berbero 1586 
Berbine 1587 
Bergamot camphor 1002 
Bergamot pear essence 1647 
Bergamottol 1002 
Bergaptene 1002 
Bergunder-pech-pflaster 548 
Bermuda arrowroot 1693 
Bernsteinol 1042 
Bersaure 46 
Bertholletia excelsa 1590 
Bertramwurzel 1205 
Bertramwurzeltinktur 1469 
Beruhigungssaft 1406 
Besenginster 1291 
Besenginster-absud 522 
Besenginstersaft 1375 
Bessemer process 688 
Bestuchef’s tincture 1454 
Betain 1587 
Beta-resin of mastiche 932 
Betelniisse 242 


Betel-nut (note) 242, 376, 1576 
Bethelsdorp aloes 153 
Betonica officinalis 1587 
Bettendorf’s test for arsenic 106 


Betula alba 1587 
Betula lenta 1587 
Betula papyracea 1587 
Betuline 1587 
Beurre d’antimoine liquide 861 
Beurre de cacao 1048 


Beurre de muscade 1026 
Beurre de saturne 855 
Bevilacqua 1666 
Bezoar 1588 
Bibergeil 371 
Bibergeiltinktur 1446 
Bibirine 1085 
Bibiru 972 
Bibirurinde 972 
Biborate of ammonium 1590 
Bibromide of mercury 1592 
Bicarbonas kalicus 1148 
Bicarbonas potassicus 1148 
Bicarbonas sodicus 1313 
Bicarbonate de potasse 1148 
Bicarbonate de soude isis 


Bicarbonate of ammonium 172, 
1588 
1148 
1148 
1313 
1313 


Bicarbonate of potash 
Bicarbonate of potassium 
Bicarbonate of soda 
Bicarbonate of sodium 
Bicarbonate of sodium loz- 


enges 1486 
Bichloride of ethylene 1606 
Bichloride of mercury 747 
Bichloride of methylene 1608 
Bichromate de potasse 1151 
Bichromate of potassium 1151 
Bicyanide of mercury 757 
Bicyanure de mercure 757 
Bidara laut (note) 975 
Bidens bipinnata 1588 
Bierhefen 392 
Bigelovia veneta 1632 
Bignonia catalpa 1601 
Bignonia sempervirens 703 
Biiodure de mercure 758 
Bikli root 126 
Bilicholic acid 655 
Bilifellinic acid 655 
Bilifuscin 655 
Biliprasin 655 
Bilirubin 655 
Biliverdin 655 
Bilsenkraut 781 
Bilsenkraut-extrakt 620 
Bilsenkrauttinktur 1458 
Biniodide of mercury 758 
Binoxalate of potassium 91 
Binoxide of manganese 918 
Birdlime 1588, 1668 
Bird-manure 1658 
Bird-pepper 349 


Biroth’s process of insuction 585 


Bisam 962 
Bisenna 1697 
Bish root 126 
Bismut 295 
Bismuth 295 
Bismuth and ammonium, 
citrate of 289 
Bismuth, carbonate of 290 
Bismuth, citrate of 288 
Bismuth lozenges 1482 
Bismuth, magistery of 294 
Bismuth, oxide of 289 
Bismuth purifé 296 
Bismuth, subearbonate of 290 
Bismuth, subnitrate of 292 
Bismuth, teroxide of 296 
Bismuthi carbonas 290 
Bismuthi citras 288 


Bismuthi et ammonii citras 289 


Bismuthi oxidum 289 
Bismuthi subecarbonas 290 
Bismuthi subnitras 292 








Index. 


1773 
296 


Bismuthi valerianas 
Bismuthie oxide 


Bismuthous nitrate 293 
Bismuthum 295 
Bismuthum album 292 
Bismuthum citricum 288 
Bismuthum hydrico-nitri- 

cum 292 
Bismuthum oxydatum 289 
Bismuthum purificatum 296 
Bismuthum subcarbonicum 290 
Bismuthum subnitricum 292 


Bismutte 295 
Bistort 1588 
Bisulphate of cinchonidine 457 
Bisulphate of cinchonine 460 
Bisulphate of potassium 1589 
Bisulphate of quinine 1217 
Bisulphide of carbon 358 
Bisulphite of calcium 1758 
Bisulphite of sodium 1315 


Bisulphites 1757 
Bitartras kalicus 1152 
Bitartras potassicus 1152 


1152 
1152 
1747 
746 
181 
231 
1208, 1593 

569 

1668 


Bitartrate de potasse 
Bitartrate of potassium 
Biting stone-crop 
Bitter acid of hops 
Bitter almond 

Bitter almond water 
Bitter ash 
Bitter-bush 

Bitter candytuft 
Bitter cassava 
Bitter cucumber 
Bitter eisenwein 


ATT 
1535 


Bittere fiebernuss 786 
Bittere mandeln 181 
Bittermandelél 995 
Bittermandelwasser 23: 
Bittern 299 
Bitter orange peel 268 
Bitter salz 913 
Bittersiiss 529 
Bittersiissaufguss 794 
Bittersiiss-sten gel 529 
Bittersweet 529 
Bitter wine of iron 1535 
Bitter wood 1207 
Bitterwurzel 707 
Bituminous coal 352 
Bixa orellana 1573 
Bixin 1573 
Black alder 1191, 1731 
Black antimony 198, 206 
Black ash 1322 
Blackberry 1249 
Blackberry syrup 1405 
Black birch 1587 
Black cantharis 344 
Black catechu 376 
Black cherry essence 1648 
Black cohosh 423 


Black currant essence 1648 
Black cyanide of potassium 1167 


Black draught 798, 951 
Black drink 1669 
Black drop 23 
Black flux 1154 


Black galls 701 
Black ginger 1557 
Black haw Poet 
Black hellebore 1661 
Black ink 1673 


Black ipecacuanha (note) 816 
Black malt 917 
Black mercurial lotion 905 


1761 


1861 


Black mucilaginous cate- 


chu (note) 
Black mustard 
Black mustard seeds 
Black nightshade 
Black oak 


Black oxide of copper 


Black oxide of iron 


378 
1305 
1305 

529 
1209 
1620 

678, 689 


Black oxide of manganese 918 
Black oxide of mercury 


(note) 765 
Black pepper 1119 
Black phosphorus 1098 
Black poppy 1055 
Blackroot 846, 1594 
Black salts 1159 
Black sealing wax 1681 
Black snakeroot 423, 1744 
Black spleenwort 1580 
Black spruce 1427 
Black sulphide of mercury 

(note) 768 
Black tea 1763 
Biack walnut 825 
Black wash 754, 905 
Black wax 1589 
Black willow 1264 
Bladder senna 1298, 1617 
Bladder-wrack 1649 
Blancard’s pills 1114 
Blane de baleine 395 
Blane de céruse 1131 
Blane de plomb 1131 
Blanc-fixe 1756 
Blanched almonds 184 
Bland’s ferruginous pills 1114 
Blansaure 70 
Blasenpflaster 387 
Blasenziehendes collodium 475 
Blatta Lapponica 1573 
Blauer galitzenstein 508 
Blauervitriol 508 
Blauholz 735 
Blauholz-absud 519 
Blazing star 1566 
Bleached yellow wax 383 
Bleaching powder 323 
Blé cornu 556 
Blei 1126 
Bleicerat 391 
Bleichfliissigkeit 893 
Bleiessig 884 
Bleiglatte 1136 
Bleiliniment 855 
Bleioxyd 1136 
Bleipflaster 550 
Bleisalbe 391 
Bleisalpeter 1135 
Bleiwasser 886 
Bleiweiss 1131 
Bleiweissalbe 1502 
Bleizucker 1129 
Blende 1541 
Blessed thistle 1602 
Blistering cerate 387 
Blistering cloth 389 
Blistering liquid 853 
Blistering paper 389, 399 
Blistering plaster 387, 544 
Blisters, use of 348 
Block tin 1767 
Blood of bullocks 1589 
Bloodroot 1266 
Bloodweed 1579 
Bloom raisins (note) 1507 
Blooming spurge 1640 
Blueberry root 380 











Index. 





Boric oxide 47 
Borneo camphor (note) 333 
Borneol 054 
Borneol (note) 333 
Borneol-oxide 1511 
Borocalcite 46 
Boron 1319 
Boronatrocalcite 1316 
Borsaure 46 
Borsaures natron 1316 
Borussicum 70 
Bos taurus 655, 836 
Boswellia Carteri 1714 
Botany Bay kino 833 
Botryopsis platyphylla 1084 
Bottger’s test for sugar 1259 
Bouncing bet 1745 
Boundou 1564 
Bouquet of wines 1528 
Bourdaine 697 
Bourgéne 697 
Bowl 970 
Box 1592 
Boxberry 702 
Bran 652 
Bran bread 655 
Brandy 1360 
Brandy mixture 951 
Branntwein 1360 
Branntwein-mixtur 951 
Brasiletto 1590 
Brasilin 1590 
Brass 1542 
Brassic acid 1306 
Brassica campestris 977 


Brassica campestris oleifera 977 


Brassica juncea 
Brassica napus 
Brassica nigra 
Brassica precox 
Brauner canel 
Brauner syrup 
Braunstein 
Brausepulver (note) 


918, 919 


1305 
977 
1305 
977 
460 
1432 


1201 
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Blue cohosh 380 
Blue flag 818 
Blue galls 701 
Blue ink 91, 1672 
Blue mass 929 
Blue ointment 1494 
Blue pill 929 
Blue pills 929 
Blue stone 508 
Blue verditer 1776 
Blue vitriol 508 
Blutegel 739 
Blutholz 735 
Blutwurzel 1266 
Blutwurzel-essig 24 
Blutwurzeltinktur 1471 
Boba vainilla 1513 
Bob’s root 1734 
Bogota bark 440 
Boheie acid 1764 
Boiled soap 1274 
Bois amer 1207 
Bois de Campéche 735 
Bois de gayac 727 
Bois d’Inde 735 
Bois de quassie 1207 
Bois de reglisse 717 
Bois de sang 735 
Bois doux 717 
Bois gentil 941 
Boldine 1589 
Boldo 1589 
Bole 1560 
Bole, Armenian 1560 
Boletus fomentarius 1562 
Boletus igniarius 1562 
Boletus laricis 1562 
Boletus ribis 1562 
Boletus ungulatus 1562 
Bolivian bark 431 
Bolus 1560 
Bolus veneta 1775 
Bombay catechu 377 
Bondin’s solution 34 
Bondou 1668 
Bone ash 1079 
Bone-black 352, 1079 
Bone-black, artificial 358 
Bone earth 1079 
Bone fat 978 
Bonelyax 722 
Bone oil 352, 978 


Bone phosphate of calcium 317, 


Boneset 
Bone spirit 


Bonjean’s ergotin 560 
Bonplandia trifoliata 511 
Book isinglass 784 
Bookoo 303 
Boorak 1316 
Borace 1316 
Boracic acid 46 
Borage 1590 
Borago officinalis 1580 
Boras sodicus 1316 
Borate de soude 1316 
Borate of ammonium 1580 
Borate of sodium 1316 
Borax 1316 
Borax-glycerol 717 
Boraxhonig 937 
Bordeaux turpentine 1429 
Boric acid 46, 1319 
Boric acid ointment (note) 48 
Boric acid soluble cream 
of tartar 1318 | 


1080 
569 


171, 174, 352 








Brayera 297 
Brayera anthelmintica 297 
Brazil nuts 1590 
Brazil wax 978 
Brazil wood 1590 
Brazilian Angustura bark 513 
Brazilian arrow-root 1761 
Brazilian balsam (note) 274 
Brazilian cocoa 731 
Brazilian copaiba 491 
Brazilian ipecacuanha 815 
Brazilian isinglass 784 
Brazilian sarsaparilla 1282 
Brazilin 1590 
Bread, adulteration of 

(note) 654 
Bread, chalybeate 676 
Bread-fruit tree 1694 
Brechniisse 974 
Brechwein 1532 
Brechweinstein 199 
Brechweinstein-pflaster 

(note) 542 
Brechwurzel 812 
Brechwurzelpastillen 1484 
Brechwurzelwein 1536 
Breiumschlige 373 
Briangon manna 1427 
Briangon manna (note) 922 
Brimstone 1379 
Bristly sarsaparilla 1573 
British gum 188 
British oil (note) 1048 | 


British vanilla 1322, 1323 
Brittle gum (note) 333 
Broad-leafed laurel 1678 
Brodkrummen 943 
Brom 299 
Bromal 1591 
Bromaloin 156 
Bromammonium 170 
Bromated camphor 336 
Brombeerrinde 1249 
Brombeerrinden syrup 1410 
Bromcalecium a4 
Brom-camphor 336 
Brome 299 
Bromhydrate of conine 488 
Bromichloridum 1605 
Bromide of ammonium 170 
Bromide of cadmium 1591 
Bromide of calcium 312, 1591 
Bromide of carbon 300 
Bromide of cerium 1591 
Bromide of ethyl 1591 
Bromide of iodine (note) 301 
Bromide of iron 1592 
Bromide of lithium 898 
Bromide of morphine 

(note) 957 
Bromide of potassium 1154 
Bromide of sodium 1320 
Bromide of zine 1544 
Bromides of mercury 1592 
Bromides of the alkaloids 1592 
Brominated camphor 336 
Bromine 299 
Bromine, chloride of 301, 1605 
Brominii chloridum 1605 
Brominium 299 
Bromkalium 1154 
Bromlithium 898 
Bromo 299 
Bromum 299 
Bromure d’ammonium 170 
Bromure de calcium 312 
Bromure de chaux 312 
Bromure de lithium 898 
Bromure de potassium 1154 
Bromure de zine 1544 
Bromuretum kalicum 1154 
Bromuretum potassicum 1154 
Bromwasserstoffsaure 62 
Bromzink 1544 
Broom 1291 
Broom-rape 1716 
Broom-tops y( A291 
Brosimum galactodendron 1626 
Broussonetia tinctoria 1651 
Brown ipecacuanha 814 
Brown mixture 948 
Brown ochre but bE 
Brown resin 1241 
Brown’s bronchial troches 

(note) 1480 
Brown stout 917, 1530 
Brucea antidysenterica 513 


Brucine 


Brustpulver 1202 
Bryone couleuvrée 301 
Bryonia 301, 823 
Bryonia Africana 302 
Bryonia alba 301 
Bryonia Americana 302 
Bryonia dioica 301 
Bryonin 302 
Bryony 301 
Bryony, white 321 
Bryoretin 302 
Buaycura 1754 


513, 786, 974, 1366 


Bubon galbanum 698 
Buccobliatter 302 
Bucharian rhubarb (note) 1240 
Buchu 302 


Buchuaufguss 791 
Buchu folia 302 
Buchu leaves 303 
Buchu, long 303 
Buchu, round 303 
Buchu, short 303 
Buchutinktur 1442 
Buckbean 1696 
Buckthorn 697 
Buckthorn juice 1235 
Buckublatter 302 
Buckwheat 1589 
Buena 426 
Bugle-weed 1690 
Bugloss 1569 
Buglosse 1569 
Bulata (note) : 732 
Bulbe de colchique 469 
Bulbe de safran batard 469 
Bulbus allii 149 
Bulbus colchici 469 
Bulbus scillze 1290 
Bullet tree (note) 733 
Bully tree 1581 
Bun 306 
Burdock 843 
Burgunder harz 1122 
Burgundisches pech 1122 
Burgundy pitch 1122, 1429 


Burgundy pitch, factitious 1123 


Burgundy pitch plaster 548 
Burgundy wine 1523 
Burmese naphtha 1724 
Burned lime 322 


Burnett’s disinfecting fluid 897 


Burning-bush 567 
Burnt alum 164 
Burnt gypsum 1756 
Burnt hartshorn 1659 
Burnt sienna 1748 
Burnt sponge 1753 
Buro elachi (note) 360 
Bursera gummifera 1597 
Burton ale 1530 
Bush cranberry 1521 
Bush honeysuckle 1634 
Bush tea 1763 
Busserole 1508 


Butea frondosa (note) 832, 1680 


Butea gum (note) 832 
Butea superba (note) 832 
Butter 836 
Butter and eggs 1573 
Buttercup 1738 
Butter fat 978 
Butterfly weed 260 
Butterine 978 
Butternussrinden-extrakt 624 
Butternut 825 
Butter of antimony 862 
Butter of cacao 1048 
Butter of zinc 1546 
Button-bush 1603 
Button snakeroot 1639, 1683 
Butyl 1613 
Butyl-chloral hydrate 1605 
Butyl naphthalene 1613 
Butylen 1613 
Butyrate of ethyl 1647 
Butyric acid 837, 1647 
Butyric aldehyd 487 
Butyric ether 1647 
Butyrin 837, 979 


Index. 


Butyrum cacao 1048 
Butyrum nucists 1026 
Buxine 280, 973, 1085, 1592 
Buxus sempervirens 280, 1085, 

1592 


Byttera febrifuga 1593 


OC 


Caballine aloes 255 
Cabbage leaves 1593 
Cabbage-rose petals 1247 
Cabbage-tree bark 1593 
Cabezas de amapola 1082 
Cacao 1048 
Cacao butter 978, 1049 
Cachet de pain (note) 1197 
Cactus grandiflora 1593 
Cadmii iodidum 306 
Cadmii sulphas 305 
Cadmium 304 
Cadmium iodatum 306 
Cadmium, sulphate of 305 
Ceenotus 1639 
Cesalpina Brasiliensis 1590 
Cesalpina crista 1590 
Ceesalpina echinata 1590 
Ceesalpina sappau 1590 
Café 306 
Caffé 306 
Caffea 306 
Caffeia 310 
Caffeic acid 307 
Caffeina 310 
Caffeine 307, 310, 731, 1658 
Caffeine, arseniate of 311 
Caffeine, citrate of 311 
Caffeo-tannic acid 307, 310 
Cahinca 1594 
Cahincie acid 1594 
Cainca 1594 
Cajaputgeist 1353 
Cajeputol 1003 
Cajuputene 1003 
Cajuputene hydrate 1003 
Cajuputol 1003 
Cake catechu 377 
Cake cochineal (note) 467 
Cake gamboge 325 
Cake isinglass 784 
Cake-lac 1681 
Cake meal 851 
Cake-saffron 502 
Cakes 1057 
Cakes of safflower 504 
Calabar bean 1096 
Calabarine 1098 
Calamina 1594 
Calamina preparata 1595 
Calamine 1541, 1594 
Calamo aromatico 311 
Calamus 311 
Calamus aromaticus 312 
Calamus draco 1636 
Calamus rotang 1636 
Calearia 322 
Calearia carbonica preecipi- 

tata 313 
Calearia chlorata 323 
Calearia hypophosphorosa 315 
Calearia muriatica 314 
Calearia phosphorica 316 
Calearia usta 322 
Calce 322 


Calcii bromidum 
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Calcii carbonas preecipita- 


tus 
Calcii chloridum 
Calcii hypochloris 
Calcii hypophosphis 
Calcii hyposulphis 
Calcii iodidum 


313 
314 
323 
315 
1667 
1674 


Calcii phosphas precipitata 316 
Calcii phosphas precipita- 


tus 
Calcii sulphas 
Calcined magnesia 


Calcined mercury (note) 


316 
1756 
906 
765 


Calcis carbonas preecipita- 


tus 
Caleis chloridum 
Caleis hypophosphis 
Calcis phosphas 
Calcium 
Calcium bromatum 


313 
323 
315 
316 
312 
312 


Calcium, precipitated car- 


bonate of 


Calcium sulpho-sulphate 


Calcium thiosulphate 
Calendula 

Calendula officinalis 
Calendulin 
Calico-bush 
California bay laurel 
California buckthorn 


California nutmeg (note) 


313 
1667 
1667 

318 


318, 503 


318 
1678 
1715 
1600 

969 


California slippery elm 


(note) 
Calisaya alta 
Calisaya amorilla 
Calisaya arrolada 
Calisaya bark 
Calisaya elixir 
Calisaya fina 
Calisaya morada 
Calisaya plancha 
Calisaya verde 
Calla piscium 
Callicocca ipecacuanha 
Callitriche verna 
Callitris quadrivalvis 
Calomel 
Calomelas 
Caloméle 


Calophyllum inophyllum 
Calophyllum tacamahaca 


Calotropis gigantea 


1487 
429 
429 
436 
425 
537 
429 
429 
436 
429 
783 
813 

1595 

1744 
752 
752 
752 

1760 

1760 

1595 


Calotropis madarii Indico- 


orientalis 
Calumb 
Calumba 
Calumbee radix 
Calviva 
Calx 
Calx chlorata 
Calx chlorinata 
Calx sulphurata 
Calx usta 
Calx viva 
Cambogia 
Cambogia gutta (note) 
Camelina oil 
Camellia sasanqua 
Camellia thea 
Camomilla fetida 
Camomilla Romana 
Camomille puante 
Camomille romaine 
Campecheholz 
Campecheholz-extrakt 
Campholie acid 


312 | Camphor 


1595 
318 
318 
318 
322 
322 
323 
323 
326 
322 
322 
327 
329 
977 

1763 
310 

1625 
195 

1625 
195 
735 
619 
332 
330° 


> 
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Camphor, artificial 1045 
Camphor cerate 387 
Camphor, iodized 811 
Camphor liniment 853 
Camphor of cubebs 505, 1010 
Camphor oil 331 
Camphor, oil of 333 
Camphor ointment (note) +» 335 
Camphor tea 335 
Camphor water 233 
Camphora 330 
Camphora monobromata 336 


Camphoraofficinarum 330, 1004 


Camphorate of quinine 1215 
Camphorated chloral 411 
Camphorated oil 853 


Camphorated phenol 54 
Camphorated soap liniment 850 
Camphorated tincture of 
opium 1468 
Camphorated tinct. of soap 856 


Camphoric acid 832 
Camphoronie acid 332 
Cam phors 333, 983 
Camphre 330 
Camphre monobromé 336 
Camphrene a4 
Camphresinic acid 332 
Cam wood 1595 
Cana fistula 368 
Canada balsam 1425, 1429 
Canada fleabane 1638 
Canada pech-pflaster 548 
Canada pitch 1123 
Canada pitch plaster 548 
Canada snake-root 1578 
Canada turpentine 1425, 1429 
Canadian castor 372 
Canadian hemp 210 
Canadian moonseed 939 
Canadische gelbwurzel 777 
Canadische hanfwurzel 210 
Canadischer balsam 1429 


Canadischer terpentin 1425, 1429 


Canadischer thee 702 
Cananga odorata 1782 
Cananga oil 1782 
Canarium commune 536 
Canary seed 1595 
Canary weed 1595 
Cancer, remedy for 34 
Cancer-root 1716 
Candlefish 1640 
Cane brimstone 1379 
Canela 460 
Canell 337 
Canella 337, 460 
Canella alba 837 
Canella alba bark 337 
Canella bianca 337 
Canelle albz cortex SBF 
Canelle 460 
Canelle blanche 337 
Canellina 460 
Cane sugar 1255 
Canfora 330 
Canna (note) 191 
Canna Achiras (note) 191 
Canna edulis (note) 191 
Canna speciosa (note) 191 
Canna starch (note) 191 
Cannabene 341 
Cannabin 340 
Cannabis Americana’ 338 
Cannabis Indica 338 
Cannabis sativa 338, 977 
Canuabium 569 
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191 
460 
460 


Cannastirke (note) 
Cannelle de Ceylon 
Cannelle de Chine 
Canquoin’s paste of chlo- 


ride of zine 1547 
Cantarelie 341 
Cantharidss 342 
Cantharidal collodion 475 
Cantharidas 341 
Cantharidate of potassium 

(note) 389 
Cantharidate of sodium 

(note) 389 
Cantharide 341 
Canthariden 341 


21 
390 
341 


Canthariden-essig 
Canthariden extract-cerat 
Cantharides 


Cantharides cerate 387 
Cantharides liniment 853 
Cantharides paper 399 
Cantharides plaster 387, 544 
Cantharidin 345 
Cantharidin, solubility of 346 
Cantharis 341 
Cantharis gzeneas 344 


344 
344 
344 
343 
344 
344 
344 
344 
342 


Cantharis albida 
Cantharis aszelianus 
Cantharis atrata 
Cantharis cinerea 
Cantharis marginata 
Cantharis meleena 
Cantharis Nuttalli 
Cantharis politus 
Cantharis vesicatoria 
Cantharis vittata 343 
Cantharis vulnerata 344 
Canton stick rhubarb (note) 
1239 


Caoutchoue 1595 
Caoutchoue, artificial 1595 
Caoutchouc, mineral 1595 


Capalaga 359 
Cape aloes 153 
Cape gum 14 


503 
1597 
1713 

155 
1082 
1082 


Cape saffron 

Caper bush 

Caper plant 

Capey Barbadoes aloes 
Capidel papavero 
Capita papaveris 


Capnomor 1124 
Capparis spinosa 1597 
Capparis spinosa (note) 1211 
Capric acid 1121, 1616 


Caprification 695 
Caprin 979 
Caproie acid 1616 
Caprylic’acid 1616 
Capsaicin 350, 991 


1597 
349 


Capsella bursa-pastoris 
Capsici fructus 


Capsicin 350 
Capsicum 349 
Capsicum annuum 349 
Capsicum baccatum 349 


349 
349 
544 
349 
1561 
1082 


Capsicum fastigiatum 
Capsicum frutescens 
Capsicum plaster 
Capsique 
Capsuleecsic acid 
Capsules de pavots 


Capsules of ether 138 
Capsules of gelatin 1655 
Carabaya bark 431 


832 
1282 


Caraccas kino 
Caraccas sarsaparilla 








Caraghen 421 
Caramania gum 1583 
Caramel, brown 1259 
Caranna 1597 
Caraway 362 
Caraway fruit 362 
Caraway water 234 
Carbamate of ammonium 172 
Carbazol 1611 
Carbazotic acid 1727 
Carbo 351 
Carbo animalis 352 
Carbo animalis purificatus 354 
Carbo cinchonic acid 458 
Carbo e ligno — 356 
Carbo ligni 356 
Carbo preparatus 356 
Carbo pulveratus 356 
Carbolate of quinine (note) 
1217 
Carbolic acid 48, 373 
Carbolic acid, crude 54 
Carbolized jute 54 
Carbolsaure 48 
Carbon 351 
Carbon, animal 352 
Carbon bisulphide 358 
Carbon de lena 356 
Carbon dioxide 351 
Carbon disulphide 1613 
Carbon monoxide 352, 1597 
Carbon oxysulphide 1613 
Carbon sulphide 358 
Carbon tetrabromide 300 
Carbon tetrachloride 300, 1607, 
1609 
Carbonas ammonicus 171 
Carbonas calcicus preecipi- 
tatus 313 
Carbonas ferrosus saccha- 
ratus 658 
Carbonas kalicus 1156 
Carbonas lithicus 899 
Carbonas magnesicus 909 
Carbonas plumbicus 1131 
Carbonas potassicus 1156 
Carbonas sodicus 1321 
Carbonas zincicus 1545 
Carbonate d’ammoniaque 171 
Carbonate de chaux pré- 
cipité 313 
Carbonate de lithine 899 
Carbonate de magnésie 909 
Carbonate de plomb TBE 
Carbonate de potasse 1156 
Carbonate de soude 1321 
Carbonate de soude sec 1325 
Carbonate di magnesia 909 
Carbonate de zine 1545 
Carbonate lithique 899 
Carbonate of ammonium 171 
Carbonate of bismuth 290 
Carbonate of calcium 351, 499 
Carbonate of iron and man- 
ganese, saccharine 1692 
Carbonate of lead 1131 
Carbonate of lithia 899 
Carbonate of lithium 899 
Carbonate of magnesia 909 
Carbonate of manganese 1692 
Carbonate of potassa from 
pearlash 1156 
Carbonate of potassium 
751, 1156 
Carbonate of soda 1321 
Carbonate of sodium 1321 
Carbonate of zinc 1545 


221 
909 
1321 
1321 
351 
352 


Carbonated waters 
Carbonato de magnesia 
Carbonato de soda 
Carbonato di soda 
Carbone 
Carbone animale 


Carbone di legno 356 
Carbonei bisulphidum 358 
Carboneum sulfuratum 358 
Carbonic acid gas 351 
Carbonic acid water 224 
Carbonic oxide 1597 
Carbonii bisulphidum 359 
Cardamine pratense 1597 
Cardamom 358 
Cardamom, Bengal 360 
Cardamom, Ceylon 360 
Cardamom, Java 360 
Cardamom, Madagascar 360 
Cardamom, Nepaul 360 
Cardamom, round 360 
Cardamom Siberiense 194 
Cardamomen 359 
Cardamomes 359 
Cardamomo menor 360 
Cardamomo minore 359, 360 
Cardamoms 359 
Cardamomum 359 
Cardamomum longum 

(note) 360 
Cardamomum majus 360 
Cardamomum Malabarium 359 
Cardamomum medium 360 
Cardamomum minus 360 
Cardenillo 507 
Cardinal flower 904. 
Cardol 1569 


1602 
1602 


Carduus benedictus 
Carduus marianus 


Caribeean bark 443 
Carica papaya 1598, 1720 
Carica 695 
Carmine 467 
Carmine red 467 
Carminic acid 467 
Carnallite 1598 
Carnauba wax (note) 385, 978 
Carnaulia root 1598 
Carolina jasmine 703 
Carolina pink 1342 
Carota 1598 
Carotin 1598 
Carotte 1598 
Carpathian balsam 1426 
Carpobalsamum 1581 
Carragaheen 421 
Carrageen 421 
Carrageenin 421 


Carrara marble 925 
Carron oil 853 
Cartamo 1599 
Carthagena bark 431, 435, 438 


Carthagena ipecacuanha 814 


Carthagéne spongieux 440 
Carthamic acid 1599 
Carthamin 1599 


Carthamus tinctorius 503, 1599 


Caruba di guiden 1599 
Carui fructus 362 
Carum 362 
Carum ajowan 363 
Carum carui 362 
Carum carvi 362 
Caryacrol 1006 
Carvene 1005 
Carvol 193, 1000, 1005 
Carya 1599 
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Carya alba 1599 
Carya amara 1599 
Carya glabra 1599 
Carya microcarpa 1600 
Carya oliveeformis 1599 
Carya sulcata 1599 
Carya tomentosa 1599 
Caryin | 1600 
Caryophylli 363 
Caryophylli aromatici 363 
Caryophyllic acid 365 
Caryophyllin 365, 1007 
Caryophyllinic acid 1007 
Caryophyllum 363 
Caryophyllus 363 
Caryophyllus aromaticus 363 
Cascara Sagrada 697, 1600 
Cascariglia 366 
Cascarilla 366, 426 
Cascarilla bark 366 
Cascarilla colorada 438 
Cascarilla oblongifolia 443 
Casearilla roxa 438 
Cascarille cortex 366 
Casearille 366 
Cascarilleros 433 
Cascarillin 368 
Cascarillrinde 366 
Casein 654, 837 
Cashew-nut 1569 
Casia 460 
Cassava arrowroot 1761 
Cassava plant 1761 
Casse 460 
Casse en batons 368 
Casse mondée 368 
Casse officinale 368 
Cassia 460, 462, 464 
Cassia acutifolia 1296 
Cassia Aithiopica 1296 
Cassia angustifolia 1296 
Cassia bark 460 
Cassia Brasiliana 369 
Cassia buds 462, 465 
Cassia caryophyllata 1623 
Cassia cinnamomea 460 
Cassia fistula 368 
Cassia lanceolata 1296 
Cassia lenitiva 1296 
Cassia lignea 460, 461, 462, 

463, 465 
Cassia marilandica 1600 
Cassia obovata 1296 
Cassia ovata 1297 
Cassia pulp 368 
Cassia, purging 368 
Cassia senna 1296 
Cassia vera 464 
Cassie pulpa 368 
Cassienzimmt 460 
Cassin 368 
Cassine 1669 
Cassumanaire 1783 
Cassuvium pomiferum 1569 
Castagna 370 
Castana 370 
Castanea 370 
Castanea Americana 370 
Castanea pumila 370, 1600 
Castanea vesca 370 
Castile soap 1277 
Castilloa elastica 1595 
Castilloa Markhamiana 1595 
Castillon’s powders 1765 
Castor 371 
Castor fiber onl 
Castor oil 978, 1031 
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Castor oil group of fixed oils 977 


Castoreo 371 
Castoreum 371 
Castorin 372 
Castoro 371 
Cataire 1601 
Catalpa bignonioides 1601 
Catalpa tree 1601 
Catalytic iron 1645 
Cataplasm of alum 163 
Cataplasma carbonis 374 
Cataplasma communis 374 
Cataplasma conii 374 
Cataplasma emolliens 374 
Cataplasma fermenti 374 
Cataplasma lini 374 


Cataplasma rubefaciens HF) 


Cataplasma sinapis 375 
Cataplasma sode chlorate 375 
Cataplasmata 373 
Cataplasme au charbon 374 
Cataplasme avec la cigué 374 
Cataplasme avec le levdre 

de biére 374 
Cataplasme commun 374 
Cataplasme de farina de lin 374 
Cataplasme de moutarde 375 
Cataplasme simple 374 
Cataplasmes 373 
Cataplasms 373 
Cataria 1600 
Catawhba-tree 1600 
Catawba grape 1524 
Catawba wine 1524 
Cataya opium (note) 1059 
Catchfly 1748 
Catein 379 
Catechin (note) 378 
Catechu 375 


Catechu aufguss mit zimmt 792 


Catechu lozenges 1482 
Catechu nigrum 379 
Catechu pallidum (note) 378 
Catechu-tannic acid 379 
Catechuic acid (note) 378, 1636 
Catechuin (note) 378 
Catecu 375 


Cathartate of ammonium 1300 
Cathartate of magnesium 1300 


Cathartic acid = _ 1300 
Cathartic clyster 555 
Cathartin 1235, 1300 
Cathartocarpus fistula 368 
Cathartogenie acid 1300 
Catharto-mannit 1300 
Catmint 1601 
Catnip 1601 
Catoria 1601 
Cattara 1601 
Cat thyme 1601 
Catto 375 
Caucasian insect powder 1673 
Caulophyllin 381 
Caulophyllum 380 


Caulophyllum thalictroides 380 


Caustic alcohol 1750 
Caustic collodion 475 
Caustic iodine solution, 
Lugol’s 810 
Caustic, Plunket’s 33 
Caustic potash 1142 
Caustic potassa 1142 
Caustic soda 1308 


Causticum commune acer- 

rimum 
Causticum commune mitius 
1144 


1144 
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Caustique de Vienne 
Cayenne cinnamon 


Cayenne pepper 349 
Ceanothus Americanus 1601 
Cebada 7492 
Cebadilla 1252 
Cebolla albarrana 1290 
Cedar apples 1677 


Cédrat 848 
Cedren 1677 
Cedren camphor 1677 
Cedrenes 983 
Cedrin 1601 
Cedron 1601 
Celandine 400, 1603 
Celastine 1561 
Celastrus obscurus 1561 
Celastrus scandens 1561, 1602 
Cementation 688 
Cenizas claveladas 1158 
Centauria benedicta 1602 
Centaurium 1602 
Centaury 1602 
Cepa 1714 
Cephaélis ipecacuanha 812 
Cephalanthus occidentalis 1603 
Cera alba 382 
Cera amarilla 381 


Cera bianca 
Cera citrina 
Cera flava 

Cera gialla 


Cerasin (note) 12, 1478 
Cerasus lauro-cerasus 844 
Cerasus serotina 238, 1192 
Cerasus Virginiana 1193 
Cérat cosmétique 1491 
Cérat épulotique 1505 
Cérat de blanc de baleine 390 
Cérat d’extrait de canthar- 
ides 390 
_ Cérat de résine anglais 391 


Cérat de résine composé 
(note) 
Cérat de sabine 


392 
392 


Cérat de saturne 391 
Cérat de savon (note) 554 
Cérat simple 386 
Cerata 386 
Cerate 386 


Cerate of carbonate of zine 1505 

Cerate of extract of can- 
tharides 390 

Cerate of subacetate of lead 391 


Cerates 386 
Cérats 386 
Ceratum 386 
Ceratum adipis 386 


Ceratum calamine (note) 1505 


Ceratum camphoree 387 
Ceratum cantharidis 387 
Ceratum cetacei 390 


subacetate 
391 


Ceratum cum 
plumbico 
Ceratum extracti canthar- 

idis 
Ceratum labiale album 
Ceratum plumbi subaceta- 
tis 
Ceratum resins 
Ceratum resing composi- 
tum (note) 392 
Ceratum sabinee 392 
Ceratum saponis (note) 554, 544 
Ceratum saponis composi- 
tum 
Ceratum simplex 


390 
390 


391 
391 


544 
386 
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Ceratum zinci carbonatis 


(note) 1505 
Cerbera odallam 1767 
Cerberin 1767 
Cere blanca 381 
Céréotés 386 
Ceresin 384, 1603 

Cerevisiw fermentum 392 


Cerii oxalas 394 
Cerin 383 
Cerite 394 
Cerium, nitrate of 395 
Cerium oxalat 394 


Cerium, oxalate of 394 
Cerium oxalicum 394 
Cerolein 383 
Cerotate of cerotyl 1062 
Cerotic acid 383, 980 


Ceroxylon Andicola 384, 978 
Ceruse Mey 
Cerussa 1131 
Cerussa acetata 1129 
Cervus elaphus 1659 
Cervus Virginianus 1659 
Cestos 563 
Cetaceum 395 
Cetine 395 
Cetin-elaic acid 396 
Cetin-elaine 396 
Cetraria 396 
Cetraria Islandica 396 


398 
397 


Cetraric acid 
Cetrarin 


Cetyl alcohol 396, 980 
Cety] palmitate 396 , 
Cevadic acid 1253, 1517 
Cevadilla 1252 
Cévadille 1252 
Cevadilline 1253, 1517 
Cevadine 1253, 1517, 1521 
Cevine 1253 


360 
460 
1650 
1526 


Ceylon cardamom (note) 
Ceylon cinnamon 
Ceylon moss 

Chablis wine 


Chacarila 366 
Chacrille 366 
Cherophyllum sativum 1573 
Chalk 499 
Chalk mixture 946 


Chalky Russian castor 372 
Chalybeate bread 676 
Chalybeate plaster 545, 690 
Chalybeate waters 221 
Chameedrys 1765 
Chamezemelum 196 
Chameepitys 1564 
Chamalirium luteum 1764 
Cha maté 1669 
Chamomile 195 
Champagne 1526 
Chanvre Américain 338 
Chanvre du Canada 210 
Chanvre indien 338 


352 
354 
356 
356 


Charbon animal 
Charbon animal purifié 
Charbon de bois 
Charbon végétal 


Charcoal 356 
Charcoal, animal 352 
Charcoal biscuits 357 
Charcoal lozenges 357 
Charcoal poultice 374, 357 
Charcoal quilt 357 
Charcoal respirator 358 
Charpie 1685 


Charta cantharidis 399 











Charta epispastica 399 
Charta nitrata 399 
Charta potassi nitratis 399 
Charta sinapis 399 
Charta vesicatoria 399 
Chartez 398 
Chataigne 370 
Chateau-haut-Brion claret 
wine 1525 


Chiteau-Lafite claret wine 1525 

Chateau-Latour claret 
wine 1525 

Chiteau-Margaux claret 


wine 6251 
Chaulmoogra 1658 
Chaulmoogra oil 1659 
Chaux ya 
Chaux vive ase 
Chavannegsia esculenta 1595 
Chavicie acid 1121 
Chavicine 1121 
Checkerberry 702, 1700 
Cheese rennet 1651 
Chekan leaves 1706 
Cheken 1706 
Chelz cancrorum 1626 
Chelerythria 1603 
Chelerythrine 1603 
Chélidoine 400, 1603 
Chelidonia 1603 
Chelidonie acid 1268, 1603 
Chelidonine 1603 
Chelidoninic acid 1603 
Chelidonium 400, 1603 
Chelidonium glaucum 1057 
Chelidonium majus 400, 1603 
Chelidoxanthin 1603 
Chelone glabra 1604 


Cheltenham salt, artificial 1604 
Chemical food (note) 681 
Chenopodium 400 
Chenopodium ambrosioides 400 
Chenopodium anthelminti- 


cum 401 
Chenopodium botrys 402 
Chenopodium quinoa 1737 


Chenotaurocholic acid 555, 655 


Chequen 1706 
Chermes 466 
Cherry birch 1587 
Cherry essence 1649 
Cherry-laurel 844 
Cherry-laurel leaves 238, 844 
Cherry-laurel water 238 
Chervil 1573 
Chia 1265 
Chickerberry 702 
Chicory 1610 
Chiendent 1478 
Chilbinj 1755 
Chilisalpeter 1332 
Chillies 349 
Chimaphila 402 
Chimaphila corymbosa 402 
Chimaphila maculata 402 
Chimaphila umbellata 402 
Chimaphilin 402 
China bicolorata 444 
China-extrakt 599 
China flava dura 439 
China flava fibrosa 440 
China isinglass 784 
China root 1279, 1651 
Chinatinktur 1447 
China wax 381 
Chinese blistering fly 342 
| Chinese borax 1317 


Chinese camphor 331 
Chinese cinnamon 462, 464 
Chinese galls 61 
Chinese galls (note) 700 
Chinese musk 963 


Chinese oil of peppermint 1019 
Chinese rhubarb 1239 
Chinese sugar cane 1256, 1752 
Chinese wax 978 


Chinesischer zimmt 460 
Chinidine 446, 1212 
Chinidine (note) 447 
Chininum _ bimuriaticum 
carbamidatum 1216 
Chininum ferro-citricum 667 
Chininum sulfuricum 1219 
Chininum yalerianicum 1229 
Chininwein 1537 
Chinoidine 403, 447 
Chinoline : 1604 
Chinoline, tartrate of 1604 
Chinquapin 1600 
Chiococca anguifuga 1594 
Chiococea densifolia 1594 
Chiococca racemosa 1594 
Chionanthus Virginica 1605 
Chion turpentine 1428, 1430 
Chirata 405 
Chiratin 405 
Chirayta 405 
Chiretta 405 
Chiretta-thee 792 
Chirettatinktur 1446 
Chirette 405 
Chironia angularis 1742 
Chironia centaurium 1602 
Chittem bark 1600 
Chloral 406 
Chloral butylicum 1605 
Chloral cream 411 
Chloral hydras 406 
Chloral hydrat 406 
Chloral liniment 411 
Chlora] ointment 411 
Chloral plaster 411 
Chloraloin 156 
Chloralum 162 
Chloralum hydratum crys- 
tallisatum 406 
Chloralum powders 1605 


Chlorammoniumpastillen 1482 
Chlorarsenik-lésung 858 
Chioras kalicus 1162 
Chloras potassicus 1162 
Chlorate de potasse 1162 
Chlorate of potash 1162 
Chlorate of potash lozenges 1486 
Chlorate of potassium 1162 
Chlorate of quinine 1215 
Chlorate of quinine (note) 1217 
Chlorate of sodium 1325 
Chloraurate of ammonium 1656 
Chlorcaleium 314 
Chlore liquide 234 
Chloretum hydrargyricum 747 
Chlorhydrate de morphine 958 
Chlorhydric acid 64 
Chlorhydricum 64 
Chloric ether 414, 1354 
Chloride of acetyl 416 
Chloride of aluminium, so- 


lution of 162 
Chloride of aluminum 1605 
Chloride of ammonium Lis 
Chloride of ammonium, 

purified 173 
Chloride of amylium 1569 
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Chloride of barium 1582 
Chloride of bromine 1605 
Chloride of calcium 314 
Chloride of cobalt 1613 
Chloride of ethyl 1605 
Chloride of gold 271, 1656 


Chloride of gold and so- 


dium ry 6 | 
Chloride of iron 660 
Chloride of iron, tasteless 

(note) 673 
Chloride of lime 323 
Chloride of magnesium 1606 
Chloride of mercurethyl 1606 
Chloride of pilocarpine 1105 
Chloride of silver 1606 
Chloride of sodium 1326 
Chloride of tin 1606 
Chloride of zine 1546 
Chloridum ealecicum 314 
Chloridum ferricum 660 
Chlorinated anesthetic com- 

pounds 1606 
Chlorinated cotton (note) 723 
Chlorinated lime 323 
Chlorinated magnesia, so- 

lution of 1610 


Chlorinated muriatic ether 1607 
Chlorinated potassa, solu- 


tion of 1610 
Chlorinated waters PPA 
Chlorine 235 
Chlorine poultice 375 
Chlorine water 234 
Chloris calcicus 323 
Chlorkalk 323 
Chlorkalk-fliissigkeit 867 
Chlornatrium 1326 
Chlorodyne (note) 420 
Chloroform 411, 1039 
Chloroform emulsion 945 
Chloroform liniment 854 
Chloroform mixture 945 
Chloroformspiritus 1354 
Chloroformwasser 236 
Chloroform water 236 
Chloroforme pur 411 
Chloroforme vénal 420 
Chloroformium 411 
Chloroformum All 
Chloroformum purificatum 411 
Chloroformum venale 420 
Chlorogenate of potassium 

and caffein 307 
Chlorogenic acid 310 
Chlorophyll (note) 535 
Chlorsaures kali 1162 
Chlorum solutum 234 
Chlorure d’ammonium 173 
Chlorure d’antimoine  li- 

uide 861 
Chlorure de calcium 314 
Chlorure de chaux a23 


Chlorure de chaux liquide 867 
Chlorure de sodium 1326 


Chlorure de soude liquide 893 
Chlorure de zine 1546 
Chlorure de zinc liquide 897 
Chlorure ferrique 660 
Chlorure ferrique liquide 868 
Chlorure mercurique TAT 
Chloruro di sodio 1326 


Chloruretum ammoniacum 173 
Chloruretum calcis 323 
Chloruretum ferricum 660 
Chloruretum hydrargyri- 
cum 747 
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Chloruretum hydrargyro- 


sum 752 
Chloruretum sodicum 1326 
Chloruretum zincicum 1546 
Chlorwasser 234 
Chlorwasserstoffsaure 64 
Chlorzink 1546 
Chocolate 1049 
Chocolate nuts 1048 
Choke-cherry 1193 
Cholesterine 655, 1598 
Cholin 655 
Chondodendron 1084 
Chondodendron _ glaber- 

rima 1085 
Chondodendron  tomen- 

tosum 1083 
Chondrus 421 
Chondrus crispus 421, 741 
Chondrus mammillosus 421 
Chromatized gelatin 1655 
Chrome green 1610 
Chrome yellow 1610 
Chromic acid 55 
Chromic anhydride 55 
Chromium 1610 
Chromium trioxide 55 
Chromsaure 55 
Chrysanthemum __ parthe- 

mium 196, 1735 
Chrysarobin 423 
Chrysarobin ointment 1493 
Chrysarobinum 422 
Chrysen 1043, 1613 
Chrysene 1125 
Chrysophan 1241, 1300 
Chrysophanic acid 422, 1241, 

1251 
Chrysophyllum glycy- 

phlzeum 1700 
Chrysoretin 1300 
Chulariose 1255 
Chumbo 1126 
Churrus 339 
Cicer arietinum 89 
Cichorium endivia 1611 
Cichorium intybus 1610, 1424 
Cicindela 342 
Cicuta 485 
Cicuta maculata 1611 
Cicuta virosa ~ 1611 
Cicutine 1611 
Cider 1530 
Cientoenrama 1560 
Cigué ordinaire 484 
Cigusti opium (note) 1060 
Cilantro 493 
Cimicifuga 423 
Cimicifuga racemosa 423 
Cimicifuga serpentaria 423 
Cimicifugin 425 
Cincholine 447, 449 
Cinchona 425, 446, 457 
Cinchona acutifolia 426 
Cinchona amygdalifolia 431 


Cinchona angustifolia (note) 427 


Cinchona asperifolia 431 
Cinchona australis 431 
Cinchona bark 425 
Cinchona bark, assay of 452 


Cinchona barks, microscopic 
character of 
Cinchona Boliviana 
Cinchona  JBonplandiana 
(note) 429 
Cinchona calisaya 425, 428, 431, 
447 


445 
437 
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Cinchona caloptera 431 
Cinchona Candolli 429 
Cinchona carabayensis 431 
Cinchona cava 426 
Cinchona chahuarguera 425 
Cinchona cinerea 430 
Cinchona  colorada de 
Huaranda 430 


Cinchona Condaminea 425, 429 
Cinchona cordifolia 428, 431 
_Cinchona cordifolia (note) 432 


Cinchona crespilla (note) 429 
Cinchona crispa 425 
Cinchona, cultivation of 
(note) 426 
Cinchona elliptica 431 
Cinchona erythrantha 447 
Cinchona erythroderma 447 
Cinchona euneura 431 
Cinchona excelsa 444 
Cinchona ferruginea 442 
Cinchona flava 425 
Cinchona glandulifera 431 
Cinchona hirsuta 431 
Cinchona Howardiana 
(note) 430 
Cinchona Humboldtiana 431 
Cinchona Josephiana 429 
Cinchona lanceolata 431 
Cinchona lancifolia 429, 431 
Cinchona lucumeefolia 429, 431 


Cinchona macrocalyx 429, 
Cinchona macrocarpa 
Cinchona magnifolia 


Cinchona micrantha 429, 431 
Cinchona Mutisii 431 
Cinchona nitida (note) 430 
Cinchona nitida 431 
Cinchona oblonga 431 
Cinchona oblongifolia 426 


Cinchona officinalis 425, 429, 431 
Cinchona ovata 430, 431 
Cinchona pahudiana (note) 430 
Cinchona pahudiana 431, 434 
Cinchona Palton 431 
Cinchona Paviana (note) 430 
Cinchona pedunculata 443 
Cinchona Pelletieriana 43] 
Cinchona Peruviana (note) 430 
Cinchona Peruviana 431 
Cinchona Pitayensis . 429, 431, 
442 

425, 431 
“431 
431 


Cinchona pubescens 
Cinchona purpurascens 
Cinchona purpurea 
Cinchona Remijiana 442 
Cinchona rosulenta 447 
Cinchona rotundifolia (note) 432 


Cinchona rubra 425 
Cinchona rufinervis 431 
Cinchona rugosa 431 
Cinchona Schuhkrafft 447 
Cinchona serobiculata 431 
Cinchona stenocarpa 426 


Cinchona succirubra 425, 430, 

431, 434, 447 
Cinchona tucujensis 431 
Cinchona umbellulifera 431 


Cinchona uritusinga (note) 429 
Cinchona Vellozii 442 
Cinchona Weddelliana 
(note) 430 
Cinchonee flavee cortex 425 
Cinchone pallide cortex 425 
Cinchone rubre cortex ' 425 
Cinchonamine 443, 448 
Cinchoniz sulphas 459 
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449 
446, 451 


Cinchonic acid 
Cinchonic red 


Cinchonicine 404, 447, 1215 
Cinchoniding sulphas 456 
Cinchonidine 446, 457, 1212, 

1223 


Cinchonidine, sulphate of 456 
Cinchonina 457 
Cinchonine sulphas 459 
Cinchonine 447, 457, 1223 


Cinchonine, sulphate of 459 
Cinchoninum sulfuricum 459 
Cinchonodine 448 


Cinchotannie acid 447, 451 


Cinchotenine 458 
Cinchovatine 447, 448 
Cinnabar 767 
Cinnabaris 767 
Cinnamate of cinnamyl 1374 
Cinnamein 276, 287 
Cinnamene 1374 
Cinnamic acid 287, 1008, 1374, 

1636 
Cinnamic aldehyd 1008 


Cinnamic ether of benzyl 1374 
Cinnamie ether of ethyl 1374 
Cinnamic ether of pheny]- 
propyl 1374 
Cinnamic ether of storesin 1374 


Cinnamomi cortex 460 
Cinnamomum 460 
Cinnamomum acutum 460 
Cinnamomum aromaticum 462 
Cinnamomum camphora 330 
Cinnamomum Chinense 460 
Cinnamomum Culilawan 462, 

1627 
Cinnamomum inners 462 
Cinnamomum Kiamis 462 


Cinnamomum Loureirii 462, 466 


Cinnamomum nitidum 462 
Cinnamomum obtusifolium 462 
Cinnamomum pauciflorum 462 
Cinnamomum rubrum 462 
Cinnamomum Sintoe 462 
Cinnamomum Tamala 462 
Cinnamomum verum 460 
Cinnamomum Zeylanicum 461 
Cinnamon 460 
Cinnamon bark 460 
Cinnamon leaf oi] (note) 461 
Cinnamon-suet 462 
Cinnamon water 236 
Cinnamyl cinnamate 1374 
Cinquefoil 1731 
Cire blanche 381 
Cire jaune 381 
Ciruelas secas 1192 
Cissampeline 1085 
Cissampelos pareira 1083 
Cistus Creticus 1679 
Cistus ladaniferus 1679 
Cistus laurifolius 1679 
Citras ferricus 661 
Citras kalicus 1164 
Citras potassicus on Lae, 
Citrate d’ammoniaque li- 
quide 861 
Citrate de bismuth 288 
Citrate de bismuth et 
d’ammoniaque 289 
Citrate de fer ammoniacal 662 
Citrate de fer et d’ammo- 
niaque 662 


Citrate de fer et de quinine 667 
Citrate de fer et de quinine 


liquide 871 








Citrate de fer et de strych- 


nine 670 
Citrate de fer liquide 870 
Citrate de lithine 901 
Citrate de potasse 1164 
Citrate de potasse liquide 891 
Citrate de sesquioxyde de 

fer 661 
Citrate ferrique 661 
Citrate ferrique ammoni- 

acal 662 
Citrate of bismuth 288, 864 
Citrate of bismuth and am- 

monium 289, 864 
Citrate of caffein 311 
Citrate of iron 661 
Citrate of iron and ammo- 

nium 662 


Citrate of iron and bismuth 1611 
Citrate of iron and magne- 
sium 1611 
Citrate of iron and quinia 667 
Citrate of iron and quinine 667 
Citrate of iron and strych- 


nia 670 
Citrate of iron and strych- 

nine 670 
Citrate of lithia 901 
Citrate of lithium 901 
Citrate of magnesium, solid 

(note) 882 
Citrate of potash 1164 
Citrate of potassium 1164 


Citrate of quinine (note) 1216 


Citrate of sodium 1611 
Citrate of sodium and po- 
tassium (note) 1165 
Citrene 1015 
Citric acid 56 
Citrine ointment 1498 
Citronen 847 
Citronenessenz 1357 
Citronenkraut 938 
Citronenol 1015 
Citronensaft 848 
Citronensaftsyrup 1405 
Citronensaure 56 
Citronensaure ammoniak- 
fliissigk eit 861 
Citronensauresyrup 1393 


Citronensaure wismuth-am- 
moniak-loésung 863 
Citronensaures eisen-chinin 667 
Citronensaures eisen-chinin- 
fliissigkeit 871 
Citronensaures eisenoxyd 661 
Citronensaures eisenoxyd- 


ammonium 662 
Citronensaures eisen-strych- 

nin 670 
Citronensaures wismuth 288 
Citronensaures wismuth- 

oxyd-dmmonium 289 
Citronenschale 847 
Citronenschalentinktur 1463 
Citrons 847 
Citronsaure 56, 1164 
Citronsaures kali 1165 
Citronsaures lithium 901 


Citro-thymate of quinine 1216 
Citrullus colocynthis 477 
Citrus acris 848 
Citrus aurantium 268, 848, 1002 
Citrus bergamia 1002 
Citrus bigaradia 268, 269, 1002 
Citrus bigaradia myrtifolia 


(note) 269 


Citrus bigaradia sinensis 
(note) 269 
Citrus decumana 268 
Citrus limetta 1002 
Citrus limonium 848 
Citrus limonum 847 
Citrus medica 268, 848 
Citrus vulgaris 268, 1002 
Civet 1611 
Civet cat 1611 
Claret wine 1525 
Clarified cotton-seed oil 1012 
Clarry 1265 
Classification of fixed oils 977 
Clavalier 1539 
Claviceps purpurea 556, 557 
Clavos de espicia 363 
Clavus secalinus 556 
Claying 1258 
Clearing nuts 1755 
Cleavers 1651 
Clematine 1612 
Clematis crispa 1612 
Clematis erecta 1612 
Clematis flammula 1612 
Clematis viorna 1612 
Clematis Virginica 1612 
Clematis vitalba 1612 
Climbing staff-tree 1602 
Clorure d’ammonium pur 173 
Cloruro di calee een 
Cloudberry ‘1249 
Clous aromatiques 363 
Clous de girofles 363 
Clove bark 1623 
Clove pink 1634 
Cloves 363 
Cloves of garlic 150 
Club moss 905 
Clutia cascarilla 367 
Clutia eluteria 366 
Clutterbuck’s elaterium 536 
Clysters 554 
Cnicin 1602 
Cnicus benedictus 1602 
Cnicus marianus 1602 
Coal fish 1020 
Coal-gas liquor ‘ya! 
Coal naphtha 1724 
Coal tar 1612 
Coal tar creasote 49, 496 
Coarse gamboge 329 
Coating pills 1108 
Cobalt 1613 
Cobalt bloom 1613 
Cobalt blue 1613 
Cobalt, chloride of 1613 
Cobalt glance 1613 
Cobalt, sulphocyanate of 1613 
Cobaltous oxide 1613 
Cobre 510 
Cobweb 1613 
Coca 563 
Coca blatter 563 
Coca-tannice acid 564 
Cocaine 563 
Coccine 1616 
Cocciniglia 466 
Coccionella 466 
Coccognin 942 
Coccoloba uvifera 831 
Cocculus 1614 
Cocculus chondodendron 1084 
Cocculus Indiexs 1103, 1614 
Cocculus lacunosus 1614 
Cocculus Levanticus 1614 
Cocculus palmatus 319 | 
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Cocculus palmatus (note) 1540 
Cocculus Plukenetii 1614 
Coceulus suberosus 1614 


Cocculus toxiferus 1779 
Coccus 466, 978 
Coccus cacti 466 
Coccus LIlicis 466 


Coccus lacca 1680 
Cochenille 466 
Cochineal 466 
Cochinelletinktur 1449 
Cochinilin 467 
Cochinilla 466 
Cochinilla jaspeada 467 
Cochinilla renegrida 467 
Cochlearia armoracia 252 
Cochlearia officinalis 1615 
Cocinie acid 1616 
Cocinin 1616 
Coco-nut oil 978, 1615 
Coco-nut tree 1615 
Coco-olein 1616 
Coco-stearice acid 1615 
Cocoa-nut butter 1615 
Cocoa-nut oil 978, 1615 
Cocos butyracea 978 
Cocos nucifera 978, 1615 
Codamia 1067 
Codamine 1062, 1067 
Codeia 468, 1064 
Codein 468 
Codeina 468 
Codeine 468, 1062, 1064 
Codeinum 468 
Cod-liver oil 978, 1019 
Cod-liver oil and ferrous 
iodide (note) 1024 
Cod-liver oil, glyconin 
emulsion of (note) rb 


Cod-liver oil with lacto- 
‘phosphate of lime (note) 1024 


Cod-liver oil with qui- 
nine 1025 
Cod oil 978, 1020 
Ceelocline polycarpa 1616 
Coeruléin 4, 935, 982 
Coffea Arabica 306 
Coffee 306 
Coffee leaves 309 
Cognac 1360 
Cognac (note) 141 
Cohesion figures as a means 


of testing liquids (note) 1034 
Cohobation 986 


Cohosh 423 
Coing du Bengale 280 
Coke 352, 1612 
Cola acuminata 1734 
Cola de pescado 783 
Colchiceine (note) 471 
Colchici cormus 469 
Colchici radix 469, 470 
Colchici semen 470 
Colchici semina 470 
Colchicia (note) 47] 
Colchicine (note) 471 
Colchico 470 


Colchicum autumnale 469, 470 
Colchicum corm 469 
Colchicum root 469 


Colchicum seed 470 
Colchicum seeds 470 
Colchicum variegatum 1663 
Colchique 470 
Coleothar 82, 104, 679, 684 
Cold bath 223 
Cold cream 1491 
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Colic-root 1634, 1683 


Colla di pesce 783 
Colle de poisson 783 
Collidine 1419, 1613 
Collinsonia Canadensis 1616 
Collodion 474, 1206 
Collodion élastique 476 
Collodion stypticum 477 
Collodion styptique 477 
Collodion vésicans 475 
Collodion with cantharides 475 
Collodium 474 
Collodium cantharidale 475 
Collodium cantharidatum 475 
Collodium cum eantharide 475 
Collodium elasticum 476 
Collodium flexile 476 
Collodium stypticum 477 
Collodium vesicans A475 
Collodiumwolle 1206 
Colloids 1633 
Collutea arborescens 1298 
Colocasia esculenta 1694 
Coloeynth 477 
Colocynth pulp 477 
Colocynthein 479 
Colocynthidis pulpa 477 
Colocynthin 478 
Colocynthis ATT 
Colocynthitin (note) 478 
Cologne spirit (note) 147 
Cologne water 1359 
Colomba 318 
Colombian ipecacuanha 814 
Colombin 320 
Colombo 318 
Colombowurzel 318 
Colophane 1230 
Colophene 983, 1045 
Colophene hydrocarbons 983 
Colophonium 1230 
Colophony 1230, 1429 
Coloquinte 477 
Coloquintenapfel 477 
Coloquintenpillen 1113 
Coloquintida 477 
Colorado potato-beetle 343 
Coloring matter in wine, 
detection of (note) 1529 
Colorless tincture of iodine 
(note) 1460 
Coltsfoot 1770 
Columb 318 
Columba 318 
Columbian bark 431 
Columbie acid 321 
Columbin 321 
Columbine 1573 
Columbo 318 
Columbo, American 321 
Columbo, false 321 
Columbo wood jal 
Colutea arborescens 1617 
Colza oil 977, 1029, 1617 
Comb honey 935 
Comfrey 1760 
Commercial bicarbonate of 
sodium 1314 
Commercial chloroform 420 
Commercial mercury 770 


Commercial oxide of zine 1505 
Commercial sulphate of 


beberine 973 
Commercial sulphate of 

iron (note) 684 
Common agrimony 1563 
Common American alder 1568 


1870 


Common American tur- 


pentine 1428 
Common bead tree 273 
Common brake 1580 
Common bugle 1564 
Common cod 1020 
Common elder 1265 
Common English sorrel 1251 
Common European alder 1567 
Common European ash 1647 
Common European birch 1587 
Common European cen- 

taury 1602 
Common European holly 1668 
Common European tur- 

pentine 1428 


Common European yew-treel762 


Common false pareira 1083 
Common fennel 696 
Common frankincense 1425 


Common garden nightshade 529 


Common groundsel 1748 
Common houseleek 1748 
Common hydrangea 1665 
Common ladies’-slipper 515 
Common laurel 844 
Common lilac 1760 


Common mallow 1691 
Common manna 923 
Common milkweed 1578 
Common motherwort 1683 


Common nettle 17% 
Common pitch 1429 
Common potato 529 
Common polypody 1730 
Common pumpkin 1085 
Common rue 1741 
Common salt 1326 
Common scurvy grass 1615 
Common silkweed 1578 
Common soap 1275 


Common spleenwort 1580 


Common sugar cane 1254 
Common sunflower 1661 
Common toadflax 1573 
Common virgin’s bower 1612 
Common water 216 
Common water-parsnep 1750 
Common white jasmine 1713 


1684 
1726 
652 


Common white lily 
Common winter cherry 
Common winter wheat 
Common yellow Carthage- 
na bark 
Common yellow soap 
Compass plant 1749 
Compound calomel pill 1111 
Compound cathartic pills 1112 
Compound chalk powder 1201 
Compound decoction of 
aloes 
Compound decoction of 


439 
1276 


517 


sarsaparilla 521 
Compound effervescing 

powder 1201 
Compound elixir of tarax- 

acum (note) 539 
Compound extract of colo- 

cynth 603 
Compound fluid extract of 

sarsaparilla 642 
Compound galbanum plas-_ - 

ter, 545 
Compound infusion of flax- 

seed (note) ' 796 
Compound infusion of gen- 

tian 795 
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Compound infusion of or- 

ange peel 791 
Compound infusion of rose 797 
Compound infusion of sen- 


na 798 
Compound iron mixture 946 
Compound lead supposi- 

tories 1388 
Compound liniment of am- 

monia 851 
Compound liniment of cam- 

phor 853 
Compound liniment of mus- 

tard 857 
Compound liquorice pow- 

der 1202 
Compound mixture of gly- 

eyrrhiza 948 
Compound mixture of sen- 

na 951 
Compound ointment of 

mercury 1497 
Compound ointment of sub- 

acetate of lead 391, 1503 
Compound pill of assafet- 

ida 1115 
Compound pill of colo- 

cynth 1113 
Compound pill of gam- 

boge 1112 
Compound pill of hemlock 1113 
Compound pill of soap 1109 
Compound pill of sub- 

chloride of mercury 1111 
Compound pills of aloes 1109 
Compound pills of anti- 

mony 1111 
Compound pills of galba- 

num 1115 
Compound pills ofiron 1113 


Compound pills of rhubarb 1117 
Compound pills of storax 1109 
Compound powder of al- 


monds 1197 
Compound powder of 
catechu 1200 


Compound powder of cin- 
namon 


Compound powder of gly- 


1199 


eyrrhiza 1202 
Compound powder of ipe- 
cacuanha 1202 


Compound powder of jalap 1203 
Compound powder of kino 1203 
Compound powder of mor- 


phine 1204 
Compound powder of 
opium 1204 


Compound powder of rhu- 
barb 
Compound powder of scam- 
mony 
Compound powder of trag- 
acanth 
Compound resin cerate 
(note) 392 
Compound scammony pill 1118 
Compound solution of io- 
dine 879 
Compound spirit of ether 1345 
Compound spirit of horse- 


1204 
1204 
1205 


radish 1353 
Compound spirit of juni- 
per 1356 


Compound spirit of laven- 
der 1463 
Compound squill pill 1109, 1118 





Compound syrup of phos- 


phate of iron (note) 681 
Compound syrup of sarsa- 
parilla 1410 
Compound syrup of squill 1412 
Compound syrup of stil- 
lingia 1363 
Compound tincture of ben- 
zoin 1442 
Compound tincture of 
camphor 1468 - 
Compound tincture of car- 
damom 1445 
Compound tincture of 
catechu 1446 
Compound tincture of 
chloroform 1447 
Compound tincture of cin- 
chona 1448 
Compound tincture of 
gentian 1456 
Compound tincture of 
iodine 1459 
Compound tincture of , 
lavender 1463 
Compound tincture of Pe- 
ruvian bark 1448 
Compound tincture of 
senna 1472 
Compressed pills 1109 
Comptonia aspleni folia 1617 
Conamarine (note) 488 
Concentrated emulsion of 
almonds 944 
Conchina 917 
Conchinamine 447 
Conchinine 447, 1212 


Concrete oil of nutmeg 969, 1026 


Concrete oil of wine 994 
Condensed milk 838 
Condurango 1628 
Conessine 178] 
Confectio amygdale 1197 


Confectio aromatica (note) 481 
Confectio aurantii corti- 


cis (note) 481 
Confectio cynosbati 481 
Confectio opii 481 
Confectio piperis 481 
Confectio rosze 481 
Confectio rose caninsa 482 
Confectio rose gallica 481- 
Confectio seammonii 482 
Confectio sennze 482 
Confectio sulphuris 483 
Confectio terebinthinss 483 
Confection aromatique 

(note) 481 


Confection de scammonée 482 
Confection of almond 1197 
Confection of black pepper 481 


Confection of opium 481 
Confection~of orange peel 
(note) 5 481 
Confection of pips 482 
Confection of rose 481 
Confection of roses 481 
Confection of scammony 482 
Confection of senna 482 
Confection of sulphur 483 
Confection of turpentine 483 
Confection opiacé 481 
Confectiones 480 
Confections 480 
Confervoidez 215 
Congo root 1734 
Conhydrine 487 


Coniferin 1427, 1514 
Coniferin (note) 1427 
Conii folia 484 
Conii fructus 484 
Coniic acid 485 
Conine 485, 486, 487, 1611 
Conioselinum Canadense 1617 
Conium 484 
Conium leaves 484 
Conium maculatum 194, 484 
Conium plaster (note) 488 
Conserva amygdalarum 1197 
Conserva cynorrhodi 482 
Conserva rosarum 481 
Conserve d’amandes 1197 
Conserve de cynorrhodon 482 
Conserve d’écorce d’orange 

(note) 481 
Conserve de rose rouge 481 
Conserves 480 
Conspectus of the principal 

species of cinchona 431 
Constantia wine 1523 
Constantinople opium 

(note) 1059 
Contrayerva 1617 
Convallamarin 1617 


1617 
1618 


Convallaria majalis 
Convallaria polygonatum 


Convallarus 1617 
Convolvulic acid 821 
Convolvulin 821, 22 
Convolvulus batatus 187 
Convolvulus jalapa 820 
Convolvulus scammonia 1286 
Convolvulus scoparius 
(note) 1037 
Convolvus panduratus 1618 
Cooper’s gelatin 784 
Copahu 489 
Copaiba 489 
Copaibaél 1009 
Copaifera Beyrichii 489 
Copaifera bijuga 490 


490 
490 


Copaifera cordifolia 


Copaifera coriacea 489, 


Copaifera Guianensis 489 
Copaifera Jacquini 489 
Copaifera Jussieui 490 
Copaifera Langsdorffii 489 


490 
490 


Copaifera laxa 
Copaifera Martii 


Copaifera multijuga 490 
Copaifera nitida 490 
Copaifera oblongifolia 490 
Copaifera officinalis 489 
Copaifera Sellowii 490 


489 
489 


Copaiva 

Copaiva-balsam 
Copaiva-pillen 926 
Copaiviate of sodium 491 
Copaivic acid 491, 926, 1231 
Copal 1618 
Copalchi bark (note) 366 
Copalm balsam 1686 
Copernicea cerifera 978 
Copernicus cerifera 385 


Copi cotta 306 
Copper 510 
Copper acetate 506 
Copper, black oxide of 1620 
Copper sulphate 508 
Copperas (note) 684 
Coptine 1620 
Coptis 1620 
Coptis anemonefolia 1620 
Coptis teeta 1620 
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Coptis teeta (note) 1540 
Coptis trifolia 1620 
Coquelicot 1243 
Coquelourde 1195 
Coqueluchon 125 
Coquetta bark 440 
Coral 1620 
Coral root 1621 
Corallin 1621 
Corallin red 1621 
Corallin yellow 1621 
Corallium rubrum 1620 
Corallorhiza odontorhiza 1621 
Corbezzolo 1508 
Cordia Boissieri 1569 
Coriamyrtin 1622 
Coriander 493 
Coriander fruit 493 
Coriandre 493 
Coriandri fructus 493 
Coriandro 493 
Coriandrum 493 
Coriandrum sativum 493 
Coriaria angustissima 1622 
Coriaria myrtifolia 1298, 1622 
Coriaria ruscifolia 1622 
Coriaria sarmentosa 1622 
Coriaria thymifolia 1622 
Coridine 1613 
Corinthian raisins 1508 
Cork 1622 
Corn poppy 1243 
Corn rose 1243 
Corn smut 1505 
Corn starch 190 
Cornic acid 495 
Cornin 495 
Cornine 495 
Cornu 1659 
Cornu ustum 1659 
Cornus 494 
Cornus circinata 495 
Cornus florida 494 
Cornus sericea 495 


Corrosive chloride of mer- 


cury 747 
Corrosive sublimate 747 
Corroval 1780 
Corrovaline 1780 
Corsican moss 1650 
Corteccia de’Angustura 511 
Corteccia della quercia 1209 
Corteccia di simaruba 1449 
Corteecua di salcio 1263 
Cortex aurantiorum 268 


Cortex aurantiorum dulcium 268 


Cortex beberu 972 
Cortex caryophyllata 1623 
Cortex cascarillee 366 


Cortex cinnamomi cassis 460 
Cortex cinnamomi Zeylonici 460 


Cortex coccognidii 941 
Cortex culilaban 1627 
Cortex eluteriz 366 
Cortex frangulaz 697 
Cortex fructus aurantii 268 
Cortex fructus citri 847 
Cortex mezerei 941 
Cortex musenz (note) 828 
Cortex pomorum aurantii 268 
Cortex radicis granati 723 
Cortex thuris 366 
Cortex thymelex _ 941 
Cortex thymiamatis 1373 
Corteza de Angostura 511 
Corteza de granada 723 
Corteza de naranja 268 


1871 
Corteza de roble 1209 
Corteza de sauce 1263 
Corteza de simaruba 1749 
Cortinic acid 1623 
Corydalin 1623 
Corydaline 1623 
Corydalis formosa 1623 
Corydalis tuberosa 1624 
Coryllus avellana 977 
Corylus rostrata 1623 
Corypha cerifera 1598 
Cosamum fenestratum 321 
Coscinium fenestratum 321 
Coscinium fenestratum 
(note) 1540 
Cosmoline 1089 
Cotarnine 1063 
Coto bark 1623 
Cotoin 1623 
Coton (eae 
Cotone 722 


Cotoneaster vulgaris (note) 182 
Cotton 722 


Cottonroot bark 720 
Cotton-seed oil 977, 1012 
Cotton-seed oil group of 
fixed oils 977 
Cotton seeds 721 
Cotula 1625 
Cotyledon umbilicus 1625 
Couch-grass 1478 
Couleuvrée de Virginie 1301 
Coumaric acid 1696 
Coumarin 1684, 1696 
Coumarouna odorata 569, 1768 
Couperose bleu 508 
Court plaster 547, 1442, 1626 
Coury (note) 378 
Cousso 297 
Cowbane 1611 
Cowdie resin 1430 
Cowhage 1702 
Cow parsnep 1663 
Cowrie resin 1430 
Cow tree 1626 
Coxe’s hive syrup 1412 
Crab orchard salt 1626 
Crabs’ claws 1626 
Crabs’ eyes 1626 
Crabstones 1626 
Craie 499 
Craie précipitée 313 
Craie préparée 500 
Cramp bark 1521 
Cranberries 1620 
Cranberry bush 1521 
Cranberry tree 1521 
Cranesbill 709 
Cranesbill root 709 


Crategus oxycantha (note) 182 


Crataegus oxycantha 1623 
Cravo da India 363 
Crazy weeds 1688 
Cream nuts 1590 
Cream of tartar 1152 
Cream of tartar whey 1154 
Cream syrups (note) 1406 
Creasol 496, 1125 
Creasote 495, 1124 
Creasote mixture 945 
Creasote water 237 
Creasotum 495 
Creeping blackberry 1249 
Créme de soufre 1379 
Créme de tartre 1152 
Créme froide 1491 
Cremor de tartaro 1152 


1872 


Cremor tartari 

Cremor  tartari 
(note) 

Cremore di tartaro 

Créosote 

Cresol 

Cress-seed oil 

Cresylic acid 

Creta 

Creta preecipitata 

Creta preeparata 

Crimea rhubarb 

Cristaux de Vénus 

Crocetin 

Crocin 

Crocus 


Crocus martis aperiens 


Crocus of antimony 


Crocus orientalis (note) 


Crocus sativus 


Croton balsamiferum 


Croton benzol 
Croton eascarilla 
Croton-chloral 
Croton eluteria 
Croton lacciferum 
Croton lineare 
Croton malambo 
Croton oil 


solubilis 


1152 


1153 
1152 


495, 1124 
496, 1125 


977 


50, 496 


499 
313 
500 


- 1240 


506 
1652 


502, 1652 


501 
679 
1626 
502 
501 
367 
286 
367 
1605 
366 
1680 
367 
1690 


977, 1051 


Croton oil collodion (note) 476 
Croton oil crayons (note) 1053 


Croton pavana 


1053 


Croton pseudo-china (note) 366 


Croton Sloanei (note) 
Croton suberosum (note) 
978, 1051 


Croton tiglium 
Crotonic acid 
Crotonol 
Crotonylen 
Crowfoot 

Crown bark of Loxa 
Crude antimony 
Crude borax 

Crude carbolic acid 
Crude copal 

Crude liquorice 


367 
366 


1052 


1051, 1052 


1613 
1737 
429 


' 206 


1316 
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Cuckoo flower 
Cucumber ointment 
Cucumber seeds 
Cucumber tree 
Cucumis colocynthis 


Cucumis prophetorum 


Cucumis sativus 
Cucurbita citrullus 
Cucurbita lagenaria 
Cucurbita maxima 
Cucurbita Melo 


Cucurbita occidentalis 


1597 
1627 
1627 

916 

477 

535 
1627 
1627 
1627 
1086 
1627 
10386 


Cusconidine 447, 448 
Cusconine 447, 448 
Cusparia bark 511 
Cusparia febrifuga 511 
Cuspariz cortex 511, 974 
Cusparin 512 
Cusso 297 
Cutch 375 
Cutt 375 
Cuttle-fish 1630 
Cuttle-fish bone 1630 
Cyaneisenkalium 1170 
Cyanhydric acid 70 
Cyanide of ethyl 1666 
Cyanide of gold 1656 
Cyanide of mercury 757 
Cyanide of potassium 1166 
Cyanide of silver 243 
Cyanide of zine 1630 
Cyankalium 1166 
Cyanogen 74 
Cyanquecksilber 757 
Cyansilber 243 
Cyanure W’argent 243 
Cyanure de mercure 757 
Cyanure de potassium 1166 . 
Cyanuret of mercury 757 
Cyanuret of potassium 1166 
Cyanuret of silver 243 
Cyanuret of zine 1630 


Cyanuretum ferroso-potas- 
sicum 1170 
Cyanuretum hydrargyri- 
cum 757 
Cyanuretum kalicum 
Cyanuretum potassium 
Cyanwasserstoff-saure 70 


Crude oil of amber (note) 
Crude pyroligneous acid 26 
Crude saltpetre 
Crude tartar 


Crude turpentine 1425 
Crumb of bread 943 
Cryolite 1323 
Cryptopia 1067 
Cryptopine 1062, 1067 
Crystal mineral 1182 
Crystalline 1571 


Crystalline aconitine (note) 123 
Crystallized digitalin 524 
Crystallized subacetate of 





Cucurbita pepo 1627 
Cucurbitine 1086 
Cudbear 1688 
Cudweed 1655 
Cuichunchulli (note) 817 
Cuichunchulli 1676 
Cuivre 510 
Cuivre ammoniacal 1628 
Culilawan 1627 
Cultivated nutmeg 969 
Cultivation of cinchona 
(note) 426 
Culture of raisins (note) 1507 
Culver’s physic 846 
Culver’s root 846 
Cumin aldehyd 1628 
Cumin des prés 362 
Cumin seed 1627 
Cuminol 1628 
Cuminum 1627 
Cuminum cyminum 1627 
Cundurango 1628 
Cundurango blanco 1628 
Cunila mariana 1628 
Cunila pulegioides 737 
Cupellation 242 
Cupels 1080 
Cuprea bark 442 
Cupressus thujoides 1432 
Cupreum filum 510 
Cupri acetas 506 
Cupri sulphas 508 
Cupric oxide 510 
Cuprous oxide 510 
Cuprum 510 
Cuprum aluminatum 509 
Cuprum ammoniatum 1628 
Cuprum sulfuricum ammo- 
niatum 1628 


Cuprum sulfuricum purum 508 


Cycas circinalis 1743 
Cycas revoluta 1743 
Cyclamen Europeum 1630 
Cyclamin 1630 
Cyclamiretin 1631 
Cyclopia brachypoda 1763 
Cyclopia genistoides 1763 
Cyclopina 1763 
Cydonia vulgaris 514 
Cydonin 514 
Cydonium 513 
Cymene 4, 1016, 1045, 1051, 1628 
Cyminum 1628 
Cymogene 1739 
Cymol 1613 
Cynanchum argel 1297 


Cynanchum monspeliacum 1289 


Cynanchum olezefolium 


1297 


Cynanchum vincetoxicum 1631 


lead (note) 


Crystallized verdigris 


Crystalloid tannin 
Crystalloids 
Crystals of tartar 


885 
506 
115 
1633 
1152 





Crystals of Venus 506 


Cubeb 504 
Cubeba 504 
Cubeba clusii (note) 504 
Cubeba officinalis 504 
Cubebzxe 504 
Cubebe poivre 4 queue 504 
Cubebic acid 505 
Cubebin 505 


Cubebs 504 
Cubic nitre 


Cubic pyrites (note) 1382 


Cuprum vitriolatum 508 
Curagoa aloes 155 
Curara 1779 
Curare 1779 
Curaria 1780 
Curarine 1780 
Curcas multifidus 1582 
Curcas purgans 1053, 1582 
Curcuma 1629 
Curcuma angustifolia 1694 
Curcuma longa 1629 
Cureuma rotunda 1629 
Curcuma speciosa 1630 
Curcuma zedoaria 1782 
Curcuma zerumbet 1782 
Curcumin 1629 
Currant essence 1649 
Currant paste lozenges 


(note) 1480 


Currant syrup 1405 
Currant wine 1530 
Currants 1507 
Currier’s sumach 1622 


1332, 1707 | Currus triumphalis anti- 


monii 198 


Cynara scolymus 1631 
Cynips galle tinctorix 700 
Cynips Kollari (note) 700 
Cynips querefisfolii 700 
Cynoglossum officinale 1631 
Cynorrhodon 1247 
Cynosbata 1247 
Cyphomandra botacea 56 
Cypripedin 515 
Cypripedium 514 
Cypripedium acaule 514 
Cypripedium humile 514 


Cypripedium parviflorum 6514 
Cypripedium pubescens 514 
Cypripedium spectabile 514 


Cyprischer terpentin 1430 
Cystin 1578 
Cytisin 1630 
Cytisine 1630 
Cytisus laburnum 1630 
Cytisus scoparius 1291 


D 


Daffodil 1706 
Dajaksch 1632 
Dalmatian insect powder 1673 
Damiana 1632 


Damarra australis 
Damarra turpentine 
Dandelion 

Daniella thurifera 
Dantzic potash 
Daphne alpina 
Daphne gnidium 
Daphne laureola 


Daphne mezereum 94] 
Daphnetin 942 
Daphnin 942 
Darnel 1689 
Datura alba 1364 
Datura fastuosa 1364 
Datura ferox 1364 
Datura stramonium 


Datura tatula 
Daturine 

Daucus carota 
Deacon’s process for chlo- 


rine (note) 235 
Dead oil 48 
Deadly nightshade 281 
Decocta 516 
Décocté d’aloés composé 517 
Décocté de bois de Cam- 

péche 519 
Décocté d’écorce de chéne 520 


Décocté d’écorce de la ra- 
cine de grenadier 519 
Décocté de lichen d’Islande 518 
Décocté d'orme 523 
Décocté de quinquina jaune 518 
Décocté de salsepareille 
composé 521 
Decoction of barley 519 
Decoction of blackberry 


root 1250 
Decoction of broom 522 
Decoction of cetraria 518 
Decoction of dogwood 519 
Decoction of elm bark +623 


Decoction of Iceland moss 518 

Decoction of logwood 519 

Decoction of oak bark 520 

Decoction of pareira 520 

Decoction of pipsissewa 
(note) 

Decoction of pomegranate 
root 


518 


Decoction of poppies 520 
Decoction of red cinchona 
(note) 519 


Decoction of sarsaparilla 520 
Decoction of seneka (note) 522 
Decoction of taraxacum 523 
Decoction of uva ursi (note) 523 
Decoction of yellow bark 518 
Decoction of yellow cin- 


chona (note) 518 
Decoction of Zittmann 

(note) 522 
Decoctions 516 


Decoctum ad ictericos 1603 
Decoctum aloes compositum 517 
Decoctum cetrarixe 518 
Decoctum 
(note) 
Decoctum chine regia 
Decoctum cinchongw flavee 
(note) | 


118 


chimaphilz 
518 


518 
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Decoctum cinchone rubra 
(note) 

Decoctum cornus floridze 

Decoctum corticis radicis 


granati 519 
Decoctum dulcamarze 519 
Decoctum granati radicis 519 
Decoctum hematoxyli 519 
Decoctum hordei 519 
Decoctum papaveris 520 
Decoctum pareire 520 
Decoctum quercis 520 
Decoctum querciis albz 520 
Decoctum sarsz 520 


Decoctum sarsz compositum 521 
Decoctum sarsaparillz com- 


positum 521 
Decoctum sarsaparille com- 

positum fortius (note) 522 
Decoctum sarsaparille com- 

positum mitius (note) 522 
Decoctum scoparii 522 
Decoctum senegee (note) 522 
Decoctum taraxaci 523 
Decoctum ulmi 523 


Decoctum uve ursi (note) 523 
Decoctum Zittmanni (note) 522 


Dedalera 525 
Deerberry 702 
Degutt 1587 
Dekacrylic acid 1623 
Delphinia 1361 
Delphinic acid 1361 
Delphinine 1361 
Delphinium consolida 1682 
Delphinium exaltatum 1682 
Delphinium staphisagria 1361 
Delphinoidine 1361 
Delphinus phoczena 971 
Delphisine 1367 
Denarcotized Jaudanum 1467 
Denarcotized opium 1078 
Dent de lion 1423 
Deodorized cod-liver oil 
(note) 1024 
Deodorized tincture of 
opium 1468 
Deodoroline 1089 
Depilatory of sulphydrate 
of calcium 
Dermophylla pendulina 1762 
Deshler’s salve (note) 392 
Destillirte wisser 212 
Destillirter essig 20 
Destillirtes wisser 230 
Deutazotate de mercure 
liquide 878 
Deuteropine 1062 
Deuto-chlorure de mercure 747 


Deuto iodure de mercure 758 
Deutoioduretum hydrargyri 758 


Deuto-sulfate de mereure 765 
Deut-oxide de mercure 763 
Deutoxide de plomb Tine 
Deutoxide of manganese 918 
Deut-oxide ou peroxide de 
mercure 763 
Devil’s bit 1683 
Dew-berry 1249 
Dewees’ carminative 949 


Dewees’ tincture of guaiac 1456 


Dextrin (note) 17 
Dextrin 188, 924 
Dextrose 144, 188 
Dextro-tartaric acid Tt 


832 
552 


Dhak-tree (note) 
Diachylon 


1873 


Diachylon-pflaster 550 
Diachylon plaster 550 
Diachylonsalbe 1493 
Dialysates 1633 
Dialysis 1632 
Dialyzed iron 1644 
Diamond 351 
Dianthus caryophyllus 1633 
Diaphoretic antimony 1633 
Diarbekir manna (note) 922 
Diastase 189, 743, 917 
Dibenzoyl hydrocotin 1624 
Dibutyraldine 487 
Dicentra Canadensis 1623 
Dichloro-methane 1608 
Dicinchonine 447, 448 
Diconchinine 447, 448 
Dictamus albus 1634 
Diente de leon 1423 
Diervilla Canadensis 1634 
Diervilla trifida 1634 
Diffusate 1633 
Digallie acid 61, 114, 701 
Digger pine 1427 
Digitale pourprée 525 
Digitalein 525 
Digitalein 524 
Digitalic acid 527 
Digitalin 523 
Digitaline 523 
Digitalinum 523 
Digitaliretin 524 
Digitalis 525 
Digitalis fat 524 
Digitalis folia 525 
Digitalis leaf 525 
Digitalis leaves 525 
Digitalis purpurea 284, 525 
Digitallacrin 524 
Digitaloin 524 
Digitalose 524 
Digitate jalap (note) 824 
Digitin 524 
Digitonin 525 
Digitoxin 523 


Dihomocinchonine 447, 448 


Dihydro chloride 1045 
Dihydroxyl-quinine 1227 
Dill 193, 1000 
Dill fruit 193 
Dillé1 193, 1000 
Dillwasser 231 
Dill water 231 
Diluted acetic acid 25 
Diluted alcohol 139, 147 
Diluted hydrobromic acid 62 
Diluted hydrochloric acid 69 
Diluted hydrocyanic acid 70 
Diluted muriatic acid 69 
Diluted nitrate of silver 247 
Diluted nitric acid 86 
Diluted nitrohydrochloric 

acid 87 


Diluted nitromuriatic acid 87 
Diluted phosphoric acid 95 
Diluted solution of subace- 
tate of lead 886 
Diluted sulphuric acid 110 
Dimethyl ether of thymo- 
hydroquinone 254 
Dimethyl! phenol 496 
Di-methyl-protocatechuic 
acid 1253 
Dinitro-cellulose 1206 
Dinneford’s magnesia 911 
Dinner pills, Lady Web- 
ster’s 1110 


1874 


Dioscorea sativa 1634 
Dioscorea villosa 1634 
Dioscorein 1634 
Diosma crenata 303 
Diospyros 1634 
Diospyros Virginiana 1634 
Dioxide of lead 1127 
Dioxide of manganese 918 
Dioxykinon 1562 
Dioxystrychnine 1369 
Diphenyl 1613 
Dippel’s animal oil 1635 
Dipping liquid 509 
Dipterix odorata 1768 
Dipterocarpus levis 1779 


Diptolepis galle tinctorize 700 


Diquinidine 447, 448 
Direa palustris 1635 
Diserneston gummiferum 167 
Displacement 574 
Distillatory apparatus 582 
Distilled glycerin 711 
Distilled oils 982 
Distilled vinegar 20 
Distilled water 237 


Distilled waters 

Distylium racemosum 
(note) 

Disulphate of quinine 


212 


700 
1219 


Disulphide of carbon 358 
Dita 1635 
Ditamine 1635 
Ditoplaxis muralis 1750 
Diuretic salt 1147 
Divinum remedium 1670 
Dobry wutky, Russian 

(note) 141 
Dog-grass 1478 
Dog rose 1247 
Dog’s-tooth violet 1639 
Dogwood 494 
Doigtier 525 


Doldenbliithiges harnkraut 402 


Dolichos pruriens 1702 
Dolico scottante 1702 
Dolomite 914 


1431 
1431 
1259 


Dombeya excelsa 
Dombeya turpentine 
Donaldson’s test for sugar 


Donovan’sche tropfen 862 
Donovan’s solution 862 
Doppelt-chromsaures kali 1151 
Doppelt-kohlensaures kali 1148 
Doppeltkohlensaures na- 

tron 1313 
Doppelt-weinsaures kali 1152 
Dorema ammoniacum 167 
Dornige aralienrinde 1575 
Dorsch 1020 
Dorstenia contrayerva 1617 
Dorstenia Drakena 1617 
Dorstenia Houstonia 1617 
Doryphora decemlineata 343 
Dosten 1078 
Double aquafortis 82 
Douce-amére 529 
Dover’s powder 1202 
Dower’sches pulver 1202 
Draceena draco 1636 
Draceena schizantha 1636 
Draconin 1635 
Dracontium 1635 
Dracontium foetidum 1635 
Dragante 1476 
Dragon root 1577 
Dragon’s blood . 1636 
Dragons (note) 739 
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Dréche 917 
Dried alum 164 
Dried carbonate of soda 1325 


Dried carbonate of sodium 1325 
Dried ferrous sulphate 685 
Dried sulphate of iron 685 
Drimys Granatensis (note) 1778 
Drimys Mexicana (note) 1778 
Drop dragon’s blood 1636 


Drosera 1636 
Drosera longifolia 1636 
Drosera rotundifolia 1636 
Dry extract of malt 630 
Dry red wines 1527 
Dry white wines 1527 
Drying oils 979 
Drymis Winteri 1778 
Dryobalanops aromatica 

(note) 333 
Dryobalanops aromatica 1054 
Dryobalanops camphor 333 
Dryobalanops camphora 1004 


Dryobalanops oil of cam- 


phor 1005 
Duboisia Hopwoodii 1637 
Duboisia Leichardtii 1637 
Duboisia myoporoides 283, 

1637 
Duboisine (note) 283 
Duboisine 1637 
Duflos’s antidote to ar- 

senic 891 
Dugong oil (note) 1020 
Dulcamara 529 
Dulcamaretin 531 
Dulcamarin 531 
Dulcit 1256 


Dull reddish catechu (note) 378 


Dupuytren’s ointment 1492 
Durchwachsener wasser- 
hanf 568 
Dutch camphor 331 
Dutch liquid 414, 1606 
Dutch-trimmed rhubarb 
(note) 1239 
Dutch white 1132 
Dwarf elder 1755 
Dwarf nettle 1772 
Dyer’s alkanet 1567 
Dyers’ broom 1652 
Dyer’s madder 1740 
Dyer’s oak 700 
Dyer’s saffron 1599 
Dyer’s weed 1652 
E 
Earth-nut oil 977 
Earthy cobalt 1613 
East India arrowroot 1694 
East India kino 830 
East India refined salt- 
petre 1182 
East India sarsaparilla 1280 


East India tobacco (note) 1417 


East Tennessee-pinkroot 1343 
Eau alealine gazeuse 892, 895 
Kau ammoniaque 226 
Kau ammoniaque forte 228 
Eau blanche 886 
Eau camphrée 233 
Eau chlorée 234 
Eau créosotée 237 
Eau d’amandes améres 231 
Eau d’aneth 216, 231 
Kau d’anis 232 


Eau de cannelle 236 
Eau de chloroforme 236 
Eau de cologne 1359 
Eau de fenouil 238 
Kau de Javelle 1610 
Eau de laitue 843 
Eau de lavande 1356 
Eau de lithine 880 
Eau de luce ’ 1276 
Eau de menthe poivrée 240 
Eau de menthe verte 240 
Eau de naphe 232 
Eau de saturne 886 
Eau de vie 1360 
Eau de vie de grains 1355 
Eau distillée 237 
Eau distillée de carvi 234 
Eau distillée de fleurs 
d’oranger 232 
Eau distillée de laurier- 
cerise 238 
Eau distillée de rose 240 
Eau divine de Fernel 905 
Eau gazeuse simple 224 
Eau liqueur de chaux 865 
Eau magnésienne 880 
Eau médicinale d’Husson 473, 
1776 
Eau phagédénique 905 
Eau phagédénique noire 905 
Eau régale 86 
Eaux distillées 212 
Ebil 359 
Ecbalii fructus 533 
Ecbalium agreste 533 
Ecbalium elaterium 632 
Ecbalium officinarum 533 
Ecballin 535 
Ecboline 559 
Ecgonine 564 
Echinops Persica (note) 922 
Echitaine 1635 
Echitamine 1: af 1635 
Echitammonium 1635 
Echitammonium hydroxide 
1635 
Echites scholaris 1635 
Ecorce d’aralia €pineuse 1575 
Ecorce d’azedarach 273 
Ecorce de bébéeru 972 
Keorce de bigarade 268 
Ecorce de cerisier de Vir- 
ginie 1192 
Ecorce de chéne 1209 
Ecorce de citron 847 
Ecorce de cornouiller & 
grandes fleurs 494 
Kcorce de garou 941 
Ecorce de granade 723 
Ecorce de Ja racine de co- 
tonnier 720 
Ecorce de la racine de gren- 
adier 723 
Ecorce de lauréole 94] 
Ecorce de limon 847 
Kcorce de magnolier 916 
Ecorce de margousier 273 
Ecorce de méléze 844 
Ecorce de mézéréon 941 
Kcorce de noyer gris 825 
Ecorce d’orange 268 
Ecorce d’oranges améres 268 
Ecorce d’oranges douces 268 
Ecorce d’orme 1487 
Ecorce de quillaya 1211 
Ecorce de racine de berbe- 
rides 1586 


Ecorce de ronce noir 
Ecorce de simarouba 
Ecorce de soule 
Heorce de thymélée 
Keorce éleuthérienne 
Keuelle 
Edinburgh ale 
Effervescing carbonate of 
lithium 900 
Effervescing draught 849, 950 
Effervescing powders(note) 1201 


Effervescing solution of 
lithia 880 
Effervescing solution of 
potash 892 
Effervescing solution of 
soda 895 
Egg, how to know when 
it is fresh 1081 
Eglantine 1583 


Egyptian opium (note) 
Egyptian wheat 
Ei 


1080 
Hibisch 158 
Hibischwurzel 158 
Hichenrinde 1209 
Eichenrinden-absud 520 
Einfach kohlensaures na- 
tron 1321 
Einfache opiumtinktur 1466 


Hinfaches cerat 386 
Hinfaches zimmtwasser 236 
Hinreibungen 851 
Hisen 687 
Hisenchlorid 660 
Eisenchloridtinktur 1453 
Hisencitrat 661 
Hisendraht 691 
Hisenfeilicht 691 
Hisenhut 125 
Hisenhutblatter 125 
Hisenhutknollen 123 
Hisenhutknollen-extrakt 


Hisenhuttinktur 1437 
Hisenjodur 672 
Kisenjodiir pillen 1114 
Hisenjodiirsyrup 1398 
Hisenlactat 674 
Hisenoxydhydrat 679 
Hisenoxyd oxydul 678 
Hisenoxydpastillen 1483 
Eisenpastillen 1483 
Eisenpflaster 545 
Hisenphosphatsyrup 1402 
Eisenwein 1535, 1536 
Eisenweinstein 665 
Hisessig 25 
Elaeocarpus copaliferus 1618 
Elaidic acid 980 
Elaidin 980, 1028 
Elain 980 
Elais Guiniensis 978 


Elaphrium elemiferum 536 
Hlaphrium tomentosum 1760 
Elastisches collodium 476 
Elateric acid 535 
Elateride 535 
Elaterin Bog 
Elaterinum Hoe 
Elaterio 533 
Elaterion 533 
Elaterium 533 
Elaterium, cultivation of 
(note) 534 
Elatin 535 
Elder 1265 


Elder berries 
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Elder flowers 1265 
Elderflower water 241 
Elder wine 1530 
Elecampane 799 
Hlectuaire (note) 481 
Electuaire de poivre 481 
Electuaire de scammonée 482 


Hlectuaire de séné composé 482 


Electuaire de soufre 483 
Electuaire lénitif 482 
Electuaire opiacé 481 
Electuaire térébinthiné 483 
EHlectuaires 480 
Electuaries 480 
Electuarium aromaticum 

(note) 481 
Hlectuarium de senna com- 

positum 482 
Electuarium e senna 482 
Electuarium lenitivum 482 
Electuarium piperis 481 
Electuarium sulphuris 483 
Electuarium terebinthina- 

tum 483 
Electuarium theriaca 481 
Elemi 536 
Klemin 537 
Elemisalbe 1494 
Eleoptene 984 
Elettaria cardamomum 361 
Elettaria major (note) 360 
Elixir aurantii 538 
Elixir calisayze (note) 537 
Elixir de propriété 1438 
Elixir de salut 1472 


Elixir fébrifuge d’Huxam 1448 
Elixir of beef, wine, and 


iron (note) 537 
Elixir of bismuth (note) 537 
Elixir.of bromide of am- 

monium (note) 537 
Elixir of bromide of po- 

tassium (note) 537 
Elixir of bromide of so- 

dium (note) 537 
Elixir of calisaya and iron 

(note) 538 


Elixir of calisaya bark (note)538 
Elixir of calisaya, iron, 


and bismuth (note) 538 
Elixir of chloral hydrate 

(note) 538 
Elixir of coca 565 


Elixir of coca leaves (note) 538 
Elixir of corydalis (note) 538 


Elixir of frangula 698 
Elixir of gentian (note) 538 
Elixir of gentian and iron 
(note) 538 
Elixir of guarana (note) 538 
Elixir of hops (note) 538 
Elixir of iron and quinine 
(note) 538 
Elixir of liquorice, aro- 
matic (note) 538 
Elixir of monobromated 
camphor (note) 336 
Elixir of orange 538 
Hlixir of pancreatine 1719 
Elixir of pepsin and bis- 
muth (note) 538 
Elixir of pepsin, bismuth, 
and strychnine (note) © 539 
Elixir of phosphates of iron 
and quinine (note) 539 
Elixir of pyrophosphate of 
iron (note) 539 





1875 


Elixir of pyrophosphate of 
iron, quinine, and strych- 
nine (note) 539 

Elixir of salicylic acid (note) 99 

Elixir of taraxacum, com- 
pound (note) 539 

Elixir of turkey-corn (note) 538 

Elixir of valerianate of am- 


monium (note) 539 
Elixir of vitriol 109 
Elixir paregoricum 1468 
Elixir parégorique 1468 
Elixir proprietatis 1438 
Elixir proprietatis Para- 

celsi 1438 
Elixir salutis 1472 
Elixir traumaticum 1442 
Elixir vitrioli Mynsichti 109 
Elixir vitriolique 109 
Elixiria 537 
Elixirs py 
Ellagic acid 724, 1769 
Ellebore blanc 1775 
Ellebore noire 1661 
Elleboro bianco 1775 
Elleboro nero 1661 
Elm 1487 
El Paso grape 1524 
Elutriation 500 
Embrocations 851 
Emetine 815 
Hmétique 199 
Emodin 698, 1241 
Emplastra 540 


Emplastrum aconiti (note) 541 
Emplastrum adhesivum 553 
Emplastrum album coctum 550 


Emplastrum ammoniaci 541 
Emplastrum ammoniaci cum 
hydrargyro 542 
Emplastrum antimoniale 
(note) 542 
Emplastrum antimonii 
(note) 542 
Emplastrum arnicee 543 
Emplastrum asafoetide 543 
Emplastrum belladonne 543 


Emplastrum calefaciens 544, 549 
Emplastrum cantharidis 387, 
544 
Emplastrum cantharidum 387 
Emplastrum cantharidum 


ordinarium 387 
Emplastrum capsici 544 
Emplastrum cephalicum 547 
Emplastrum cerati saponis 544 
Emplastrum cerusz 550 
Emplastrum cum sapone 553 
Emplastrum de Vigo cum 

mercurio 547 
Emplastrum diachylon com- 

positum 545 
Emplastrum diachylon sim- 

plex 550 
Emplastrum epispasticum 387 
Emplastrum ferratum 545 
Emplastrum ferri 545 
Emplastrum foetidum 543 
Emplastrum fuscum (note) 551 
Emplastrum fuscum cam- 

phoratum (note) 551 
Emplastrum galbani 545 
Emplastrum galbani com- 

positum 545 
Emplastrum hydrargyri 546 


Emplastrum ichthyocolla 547 
Emplastrum lithargyri 550 
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Emplastrum lithargyri com- 
positum 
Emplastrum lithargyri sim- 
plex 
Emplastrum martiale 
Emplastrum mercuriale 
Emplastrum odontalgicum 
Emplastrum opiatum 
Emplastrum opii 
Emplastrum picatum 
Emplastrum picis 
Emplastrum picis Burgun- 
dicze 
Emplastrum picis Canaden- 
sis 
Emplastrum picis cum can- 
tharide 
Emplastrum plumbi 
Emplastrum plumbi 
positum 
Emplastrum plumbi iodidi 
Emplastrum resin 
Emplastrum roborans 
Emplastrum saponatum 
Emplastrum saponis 
Emplastrum simplex 
Emplastrum spermatis ceti 
Emplastrum stibiatum 
(note) 
Emplastruin vesicans 
Emplastrum vesicatorium 
Emplatre adhésif 
Emplatre antihystérique 
Emplatre antimonial (note) 
Emplatre calmant 
Emplatre céphalique 
Emplatre d'’aconit (note) 
Emplatre d’arnique 
Emplatre d’asefetide 
Emplatre de belladone 
Emplatre de Canet 
' Emplatre de cantharides 
Emplatre de galbanum 
Emplatre de gomme am- 
moniaque 
Emplatre de gomme am- 
moniaque mercuriel 
Emplatre  d’iodure 
plomb + 
Emplatre de litharge 
Emplatre d’opium 
Emplitre d’oxyde rouge de 
fer 
Emplatre de plomb 
Emplatre de poix canthar- 
idé 
Emplatre de poix de Bour- 
gogne 
Emplatre de poix de Canada 
Emplatre de savon 
Emplatre de savon saturné 
Emplatre émétisée (note) 
Emplatre fétide 
Emplatre fondant 
Emplatre mercuriel 
Emplatre odontalgique 
Emplatre résineux 
Emplatre résolutif 
Emplatre simple 
Emplatre temporal 
Emplatre vésicatoire 
Emplatres 
Empleurum serrulatum 
Emulsin 
Emulsio ammoniaci 
Emulsio amygdalx 
Emulsio amygdalarum 


com- 


de 


545 


550 
545 
546 
547 
547 
547 
548 
548 


548 
548 


549 
550 


545 
552 
553 
545 
553 
553 
550 
390 


542 
387 
387 
553 
543 
542 
547 
547 
541 
543 
543 
543 
545 
387 
545 


541 
542 


552 
550 
D47 


545 
550 


549 


548 
548 
553 
544 
542 
543 
541 
546 
547 
553 
541 
550 
547 
387 
540 
303 


182, 184, 1194 


944 
944 
944 











Index. 


Emulsio chloroformi 945 
Emulsio hydrocyanata 

(note) 74 
Emulsio purgans cum 

scammonia 951 
Emulsio resinz guaiaci 948 
Emulsio simplex 944 
Emulsion 943 
Emulsion de chloroforme 945 


Emulsion de resine de gaiac 948 
Emulsion of bitter almonds 944 
Emulsion purgative avec 


la scammonée 951 
Emulsion, simple 944 
Enebro 826 
Eneldo 193, 1000 
Enema aloes 555 
Enema anodynum 555 
Enema assafoetide 555 
Enema catharticum 555 
Enema feetidum 555 
Enema magnesie sulphatis 555 
Enema of aloes 555 
Enema of assafetida 555 
Enema of opium 555 
Enema of sulphate of mag- 

nesia 555 
Enema of tobacco 556 
Enema of turpentine 556 
Enema opii 555 
Enema tabaci 556 
Enema terebinthinz 556 
Knemata 554 
Enfleurage (note) 988 
Engiri opium (note) 1059 
Englische pfefferminzes- 

senz 1357 
Englisches gewurz 1118 
English chamomile 195 
English Channel water 222 
English court-plaster 785 
English garlic 150 
English oil of chamomile 1001 
English port wine 1529 
English rhubarb 1240 
English sorrel 1251 
English whisky (note) 141 
Ens martis 1568 
Entwissertes schwefelsau- 

res elsenoxydul 685 
Enula campana 799 
Enzian 707 
Enzianaufguss 795, 948 
Enzian-extrakt 613 
Enzianwurzel 707 
Eosin 1637, 1739 
Epifagus Americanus 1716 
Epigzea repens 1637 
Epilobium angustifolium 1638 
Epine-vinette 1586 
Epsom salt 913 
Equisetum hyemale 1638 
Erechthites hieracifolia 1638 
Ericolin 1509 
Ergot 556 
Ergot of rye 556 
Ergot of wheat 557 
Ergota 556 
Ergotetia  abortifaciens 

(note) 556 
Ergotie acid 559 
Ergotin, Bonjean’s 562 
Ergotine 559 
Ergotinine. 559 
Ericinol 1683 
Erigeron 1638 
Erigeron annuum 1638 








Erigeron Canadense 1638 
Erigeron heterophyllum 1638 
Erigeron Philadelphicum 1638 
Erigeron pusilum 1638 
Erigeron strigosum 1638 
Eriodietyon Californicum 1639 
Eriodictyon glutinosum 1639 
HKriodictyon tomentosum 1639 
EKrodium cicutarium 1639 
Erucic acid 1306, 1507 
Eryngium aquaticum 1639 
Erysimum alliaria 1567 
Erysimum officinale 1750 
EKrythrea acaulis 1603 
Erythrea centaurium 1602 
Erythrea chilensis 1603 
Erythriec acid 1688 
Erythrine 1613 
Erythrocentaurin 1603, 1742 
Erythrodextrin (note) 189 
Erythronium Americanum 1639 
Erythronium lanceolatum 1639 
Erythrophleine 1746 
Erythrophleum 1746 
Erythrophleum Guineense 1746 
Erythrophleum judiciale 1746 
Erythroretin 1241 
Erythroxyline 563 
Erythroxylon 563 
Erythroxylon coca 563 
Escamonea 1286 
Eseuletin 1561 
Ksculin 1561 
Esenbeckia febrifuga 513 
Eserine 1097 
Esperma de ballena 395 


Espiritu rectificado de vino 139 


Espliego 845 
Hsprit de camphré 1353 
Esprit de citrons 1357 
Esprit de geniévre 1356 
Esprit de lavaride 1356 
Esprit de muscade 1359 
Esprit de raifort composée 1353 
Esprit de romarin 1359 
Esprit de vin 139 
Ksprit de vinaigre 25 
Espuma de cervesa 392 
Essence antihystérique 1352 
Essence d’amandes améres 995 
Essence d’aneth 193, 1000 
Essence d’anis 1000 
Essence de bergamotte 1002 
Essence de bigarade 1001 
Essence de cajeput 10038 
Essence de  camomille 

romaine 1000 
Essence de cannelle 1007 
Essence de carvi 1005 
Essence de chénopode an- 

thelmintique 1007 
Essence de citron 1015 
Essence de copahu 1009 
Essence de coriandre 1009 
Essence de cubébes 1010 
Essence d’eucalyptus 1011 
Hssence de fenouil 1011 
Essence de geniévre 1013 
Essence de girofles 1006 
Essence de lavande 1014 
Essence de menthe poi- 

vrée 1017, 1357 
Essence de menthe verte 1019 
Essence de moutarde 1041 
Essence de muscades 1025 
Kssence de neroli 1002 


Essence de petit grain 270, 1002 


Essence de piment de la 
Jamiaque 

Essence de Portugal 

Essence de romarin 

Essence de rose 

Hssence de rue 

Essence de sabine 

Essence de santal 


1031 
1001 
1038 
1036 
1038 
1038 
1039 


Essence de sassafras 1039 
Essence de templine 1427 
Essence de térébenthine 1044 
Essence de thym 1050 
Essence de valériane 1054 
Essence of ambergris 1357 
Essence of anise aoe 


1644 
1002 
1476 
1357 
1644 
1359 
1357 
1358 
1427 


Essence of beef 
Essence of bergamot 
Essence of ginger 
Essence of lemon 
Essence of mutton 
Hssence of nutmeg 
Essence of peppermint 
Essence of spearmint 
Essence of spruce 


Essences 988 
Essentia anisi 1353 
Essentia menthe piperite 1357 
Essential oil of cinnamon 

leaf (note) 1007 
Essential oil of cinnamon 

root (note) 1007 


Essential oil of orange peel 1001 


Essential oils 982 
Essential salt of lemons 91 
Essig 18 
Essig ather 134 
Essig naphtha 134 
Essigrosen 1248 
Essigrosenblatter 1248 
Kssigsaure 25 
Essigsaure ammonium- 
fliissigkeit 859 


Essigsaure eisen-fliissigkeit 867 
Kssigsaure eisentinktur 1451 
Essigsaure morphinldsung 883 
Essigsaures bleioxyd 1129 
Essigsaures kali 1147 
Essigsaures kupfer 506 


Essigsaures morphin 957 
Essigsaures natron 1310 
Kssigsaures zinkoxyd 1543 
Estoraque 1372 
Estramonio 1363 
Ktain de glace 295 
Ethal 396 
Ethene dichloride 414, 1606 
Ether 131 
Ether, acetic 134 
Ether acétique 134 
Ether azoteux alcoolisé 1346 
Ether, capsules of 138 
Ether, gelatinized 128 
Ether hydrate 137 
Ether, hydric 131 
Ether hydrique 131 
Ether hydrique alcoolisé 1344 
Ether hydrique pur 135 
Ether, nitric 1348 
Ether, pearls of 138 
Ether, pure 135 
Ether, stronger 135 
Kther sulfurique 131 


Ether sulfurique alcoolisé 1344 


Ether, sulphuric 131 
Ether, syrup of 138 
Ether vinique 131 
Ethers 1698 








Index. 


Ethereal extract of meze- 
reon 

Ethereal oil 993 

Ethereal tincture of lobelia 1464 


Etherin 994 
Etherization 138 
Etherol 994 
Ethiops mineral (note) 768 
Ethyl] acetate 134 


Ethyl bromide 1591 
Ethyl cinnamic 1686 
Ethyl iodide 1657 
Ethyl nitrite 1346 
Ethyl, oxide of 135 
Ethyl pelargonate 1648 
Ethyl sulphate of sodium 1759 
Kthylamine 1613 
Ethylate of sodium 1750 
Ethylate of sodium, solu- 
tion of 1750 
Ethylen 1613 
Ethylene dichloride 1607 
Ethylene-lactic acid 78 
Ethylidene chloride 123, 1607 
Ethylidene-lactic acid 78 
Ethylvanillin 1374 
Eucalyptene 566 
Hucalyptin (note) 833 
Eucalyptol 566 
Eucalyptolen 566 
Eucalyptus 565 
Eucalyptus amygdalina 566, 
1011 
Kucalyptus amygdaline 566 
Kucalyptus-blitter 565 
Eucalyptus dumosa (note) 922 


Eucalyptus globulus 
Kucalyptus manna 


565, 1011 
1640 


Eucalyptus mannifera 1640 
Eucalyptus mannifera 
(note) 922 
HKucalyptus resinifera 833 
Eucalyptus viminalis 1640 
Kucalyptus6l 1011 
Eugenia caryophyllata 363 


Eugenia pimenta 1118 
Kugenic acid 365, 1007, 1031 
Eugenin 365 
Eugenol 1007, 1514 
Kulachon oil 1640 
Hulophia 1744 
Eulysin 567 
Kuonymin 567 
Euonymite 568 
Euonymus 567 
Euonymus Americanus 567 
Kuonymus atropurpureus 9567 
Huonymus Europeus 567 
Euonymus tingens 567 
EKupatorium 568 
Eupatorium Aya-Pana 569 
Eupatorium cannabinum 569 
Eupatorium incarnatum 569, 

1695 
Eupatorium nervosum 569 
Eupatorium perfoliatum 568 
Eupatorium pilosum 568 
Eupatorium purpureum 568 
Eupatorium teucrifolium 568 


Eupatorium verbenefolium 568 


Euphorbia 1713 
Huphorbia antiquorum 1642 
Euphorbia Canariensis 1642 
Euphorbia Chilensis 1640 
Euphorbia corollata 1640 
Euphorbia hypericifolia 1640 
Euphorbia ipecacuanha 1640 


1877 


| Euphorbia lathyris 1642 
Euphorbia maculata 1640 
Euphorbia officinarum 1641 
Euphorbia prostrata 1640 
Euphorbium 1641 
Euphorbon 1642 
Euphrasia 1642 
Hupion 496, 1124 
European alder 1567 
European centaur 1602 
European holly 1588, 1668 
EKuropean larch 1427 
European rhubarb 1240 
Kuropean sculleap 1292 
Huropean silver fir 1427 


European wines, analysis of 1526 


European wormseed 1270 
Kuropean yew 1762 
Euryangium sumbul 1384 
Euxanthie acid 1671 
Evaporation 576 
Evaporation in vacuo 577 
Everitt’s salt 70 
Exogonium purga 820 
Exostemma 426 
Exostemma Carib 443 
Exostemma floribunda 443 
Expressed oil of almond 998 


Expressed oil of nutmeg 


969, 1026 
Extemporaneous liquor 
magnesii citratis (note) 882 
Extemporaneous prepara- 
tion of various quinine 
salts (note) 1216 
Extract of aconite 586 
Extract of aconite leaves 587 
Extract of aconite root 586 
Extract of almond 1645 
Extract of aloes, aqueous 589 


Extract of aloes, Barbadoes 589 
Extract of aloes, Socotrine 589 


Extract of arnica root 590 
Extract of bark 403 
Extract of belladonna 592 
Extract of butternut 624 
Hxtract of Calabar bean 635 
Extract of celery seed 1645 
Extract of chamomile 590 
Extract of cinchona 599 
Extract of cinnamon ~ 1645 
Extract of colchicum 601 
Extract of colehicum root 601 
Extract of colocynth 603 
Extract of colocynth, com- 
pound 603 
Extract of columba 595 
Extract of dandelion 648 
Extract of digitalis 608 
Extract of ergot 609 
Extract of euonymus 612 
Extract of flesh 1642 
Extract of gentian 613 
Extract of ginger 1642 
Extract of glycyrrhiza 615 
Extract of hematoxylon 619 
Extract of hemlock 605 
Extract of hemp 340 


Extract of hemp, purified 340 
Extract of hop 629 
Extract of hyoscyamus 620 
Extract of Indian cannabis 596 





Extract of Indian hemp 596 
Extract of iris 623 
Extract of jalap 623 
Extract of juglans 624 
Extract of krameria 625 
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1645 
627 


Extract of lemon 
Extract of leptandra 


Extract of lettuce 626 
Extract of liquorice 615 
Extract of logwood 619 
Extract of malt 629 
Extract of meat 1642 
Extract of mezereum 631 
Extract of nux vomica 632 
Extract of opium 633 
Extract of orange 1645 
Extract of pareira 634 
Extract of physostigma 635 
Extract of podophyllum 636 
Extract of poppies 634 
Extract of quassia 638 
Extract of rhatany 625 
Extract of rhubarb 639 
Extract of rose 1645 


Extract of rose-leaf gera- 
nium Wea 
Extract of stramonium 647 
Extract of stramonium seed 647 
Extract of summer savory 1645 
Extract of sweet basil 1645 
Extract of sweet marjoram 1645 
Extract of taraxacum 648 
Extract of teaberry 1645 


Extract of thyme 1645 
Extract of vanilla 1475, 1645 
Extracta 570 


Extracta liquida 580 
Extraction by expression 571, 


584 
Extraction by percolation 574 
Extraction by solution 572 
Extractive matter 570 
Extracts 570 
Extractum aconiti 586 


Extractum aconiti fluidum 588 
Extractum aloes acido sul- 
furico correctum 589 
' Extractum aloes aquosum 589 
Extractum aloes Barbaden- 
sis 589 
Extractum aloes Socotrinz 589 


Extractum anthemidis 590 

Extractum arnice radicis 590 

Extractum arnice radicis 
fluidum 590 


Extractum aromaticum flui- 


dum 591 
Extractum aurantii amari 
fluidum 591 


Extractum bele liquidum 592 
Extractum belladonnz 592 
Extractum belladonne al- 


coholicum 593 
Extractum belladonna flui- 
dum 593 


Extractum belladonne ra- 


dicis fluidum 593 
Extractum brayere flui- 
dum 594 


Extractum buchu fluidum 594 
Extractum calami fluidum 595 


Extractum calumbeze 595 
Extractum calumbe flui- 
dum 596 


Extractum cannabis Ameri- 


cane 339 
Hxtractum cannabis Indi- 

C28 596 
Extractum cannabis Indi- 

ex fluidum 597 
Extractum cannabis puri- 

ficatum 340 





Index. 


Extractum capsici fluidum 597 
Extractum carnis 1642 
Extractum castanez flui- 


dum 597 
Extractum chamomille 

Romans 590 
Extractum chimaphile flui- 

dum 598 

| Extractum chins 599 


Extractum ching calisayze 
fluidum 

Extractum chiratz fluidum 

Extractum cimifugee fini- 
dum 

Extractum cinchonze 

Extractum cinchone flavz 


600 
598 


599 
599 


liquidum 600 
Extractum cinchonz flui- 

dum 600 
Extractum colchici 601 
Extractum colchici aceti- 

cum 601 
Extractum colchici radicis 601 


Extractum colechici radicis 


fluidum 602 
Extractum colchici semi- 

nis fluidum 602 
Extractum colocynthidis 603 
Extractum  colocynthidis 

compositum 603 
Extractum colombo 595 
Extractum conii 605 


Extractum conii aleoholicum 605 


Extractum conii fluidum 606 

Extractum conii fructus 
fluidum 606 

Extractum cornis 1642 


Extractum corntis florids 
fluidum 607 
Extractum corntis fluidum 607 
Extractum cubebs ethe- 
reum 991 
Extractum cubebe fluidum 607 


Extractum cubebarum 99] 

Extractum eypripedii flui- 
dum 608 

Extractum digitalis 608 


Extractum digitalis fluidum 608 
Extractum dulcamare flui- 
dum 609 
Extractum ergote 609 
Extractum ergotz fluidum 610 
Extractum ergote liquidum 610 
Extractum erythroxyli flui- 


dum 611 
Extractum eucalypti flui- 

dum 611 
Extractum euonymi 612 
Extractum eupatorii flui- 

dum 612 


Extractum fabee Calabaricse 655 
Extractum fellis bovini 656 
Extractum filicis 990 
Extractum filicis liquidum 612, 
990 

Extractum frangule flui- 
dum y 612 
Extractum gelsemii fluidum 613 


Extractum gentiane 613 
Extractum gentiane flui- 
dum 614 


Extractum geranii fluidum 614 


Extractum glycyrrhize 615 
Extractum glycyrrhize de- 
puratum 617 


Extractum glycyrrhize flui- 
dum 





Extractum glycyrrhize liqui- 


dum 

Extractum glycyrrhize pu- 
rum 

Extractum gossypii radicis 
fluidum 

Extractum graminis 

Extractum grindeliz flui- 
dum 

Extractum guarane flui- 
dum 

Extractum hematoxyli 

Extractum hamamelidis 
fluidum 

Extractum humuli 

Extractum hydrastis flui- 
dum 

Extractum hyoscyami 

Extractum hyoscyami alco- 
holicum 

Extractum hyoscyami flui- 
dum 

Extractum 
fluidum 

Extractum iridis 

Extractum iridis fluidum 

Extractum jalapz 

Extractum juglandis 

Extractum kramerize 

Extractum krameriz flui- 
dum 

Extractum lactuce 

Extractum lactucz virosz 

Extractum lactucarii flui- 
dum 

Extractum leptandree 

Extractum leptandre flui- 
dum 

Extractum ligni Campechi- 
ani 

Extractum lobelie fluidum 

Extractum lupyli 

Extractum lupuline ethe- 
reum 

Extractum lupuline flui- 
dum 

Extractum malti 

Extractum matico fluidum 

Extractum mezerei 

Extractum mezerei zthere- 
um 

Extractum mezerei fluidum 

Extractum nucis vomice 

Extractum nucis vomicz 
fluidum 

Extractum nucum vomica- 
rum spirituosum 

Extractum opii 

Extractum opii liquidum 

Extractum papaveris 

Extractum pareirz 

Extractum pareire fluidum 

Extractum pareire liqui- 
dum 

Extractum physostigmatis 

Extractum pilocarpi flui- 
dum 

Extractum piperis fluidum 

Extractum podophylli 

Extractum podophylli flui- 
dum 

Extractum pruni Virgini- 
ane fluidum 

Extractum quassise 

Extractum quassie fluidum 

Extractum ratanhz 


ipecacuanhz 


617 | Extractum rhei 


617 
617 


618 
649 


618 


619 
619 


620 
620 


620 
620 


621 
622 


622 
623 
623 
623 
624 
625 


626 
626 
626 


626 
627 


628 


619 
628 
629 


992 


629 
629 
630 
631 


631 
632 
632 


633 


632 
633 
634 
634 
634 
635 


635 
635 


636 
992 
636 


637 


637 
638 
638 
625 
639 


Extractum rhei alcoholi- 
cum 
Extractum rhei fluidum 


Extractum rhois glabra flui- 


dum 640 
Extractum rose fluidum 640 
Extractum, rubi fluidum 641 


Extractum rumicis fluidum 641 
Extractum sabine fluidum 642 


Extractum  sanguinariz 
fluidum 642 
Extractum sarse liquidum 643 
Extractum sarsaparille 
compositum fluidum 642 
Extractum _ sarsaparillee 
fluidum 643 


Extractum scille fluidum 644 
Extractum scutellarie flui- 
dum 644 
Extractum senegee fluidum 645 
Extractum senne fluidum 645 
Extractum serpentarie flui- 


dum 646 
Extractum spigelia et sen- 
ne fluidum (note) 646 


Extractum spigeliz fluidum 646 
Extractum stillingiz flui- 


dum 647 
Extractum stramonii 647 
Extractum stramonii flui- 

dum 648 
Extractum stramonii semi- 

nis 647 
Extractum strychni spiritu- 

osum 632 
Extractum taraxaci 648 
Extractum taraxaci flui- 

dum 649 


Extractum tritici fluidum 649 

Extractum uve ursi flui- 
dum 

Extractum valeriane flui- 
dum 

Extractum veratri viridis 
fiuidum 650 

Extractum viburni fluidum 651 

Extractum xanthoxyli flui- 


650 
650 


dum 651 
Extractum zingiberis sthe- 
reum 993 


Extractum zingiberis flui- 
dum 652 

Extrait alcoolique de cigué 605 

Extrait alcoolique de digi- 


tale 608 
Extrait aleoolique de jus- 

quiame 621 
Extrait alcoolique de mézé- 

réon 631 
Extrait d’aloés 589 


Extrait d’aloés de Barbades 


Extrait d’aloés sucotrin 589 

Extrait de bec de grue ta- 
cheté 614 

Extrait de belladone 592 


Extrait de belladone alcoo- 


lique 593 
Extrait de bois amer 638 
Extrait de bois de Cam- 

péche 619 
Extrait de camomille ro- 

maine 590 
Extrait de chanvre indien 596 
Extrait de cigué 605 
Extrait de colchique 601 
Extrait de colchique acé- 

tique 601 


Index. 


Extrait de colombo 


Extrait de coloquinte 603 
Extrait de coloquinte com- 
osé 603 
Extrait de dent-de-lion 648 
Extrait d’écorce de noyer 
gris 624 
Extrait de féve de Calabar 635 
Extrait de fusain 612 
Extrait de gentiane 613 
Extrait de Goulard 884 
Extrait de houblon 629 
Extrait d’iris varié 623 
Extrait de jalap 623 
Extrait de jusquiame 621 
Extrait de leptandra 627 
Extrait de malt d’orge 629 
Extrait de noix vomique 632 
Extrait d’opium 633 
Extrait de pareira brava 634 
Extrait de pavot 634 
Extrait de podophylle 636 
Extrait de quassie 638 
Extrait de quinquina jaune 599 
Extrait de racine d’aconit 586 
Extrait de racine d’arnique 590 
Extrait de ratanhia 625 
Extrait de réglisse 615 
Extrait de réglisse pur 617 
Extrait de rhubarbe 639 
Extrait de seigle ergoté 609 
Extrait de semences de 
stramoine 647 
Extrait de tiges de laitue 626 
Extrait éthéré de capsique 990 
Extrait éthéré de fougére 
male 990 
Extrait éthéré de garou 631 
Extrait éthéré de mézéréon 631 
Extraits éthérés 990 
Extrait liquide aromatique 59i 
Extrait liquide d’acori vrai 595 
Extrait liquide d’actée a 
grappes 599 
Extrait liquide de bael 592 
Extrait liquide de bour- 
daine 612 
Extrait liquide de bueco 594 
Extrait liquide de bulbe 
de colchique 602 
Extrait liquide de busserole 650 
Extrait liquide de capsique 597 
Extrait liquide de cerisier 
de Virginie 637 
Extrait liquide de chirette 598 
Extrait liquide de coca 611 
Extrait liquide de colombo 596 
Extrait liquide de cor- 
nouiller 4 grandes fleurs 607 
Extrait liquide de cubébe 607 
Extrait liquide de cypri- 
péde jaune 608 
Extrait liquide de digitale 608 
Extrait liquide d’écorce de 
cotonnier 618 
Extrait liquide d’écorce 
d’oranges améres 591 
Extrait liquide d’écorce de 
ronce 641 


Extrait liquide d’eucalyptus 611 

Extrait liquide d’eupatoire 612 

Extrait liquide de feuilles 
de chataignier 

Extrait liquide de frene 
épineux 

Extrait liquide de fruit de 
cigué 


597 
651 
606 


595 | Extrait liquide de garou 
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631 
Extrait liquide de gentiane 614 
Extrait liquide de gin- 
gembre 652 
Extrait liquide de hydrastis 620 
Extrait liquide d’ipécacu- 
anha 
Extrait liquide d’iris varié 
Extrait liquide de jasmine 


622 
623 


jaune 613 
Extrait liquide de jus- 

quiame 622 
Extrait liquide de kouss6 594 


Extrait liquide de leptandra 628 

Extrait liquide de lobélie 
enflée 628 

Extrait liquide de lupuline 629 

Extrait liquide de matico 630 

Extrait liquide de mézéréon 632 

Extrait liquide de noix 
vomique 

Extrait liquide d’opium 

Extrait liquide de pareira 
brava 

Extrait liquide de patience 
frisée 

Extrait liquide de petit 
chien-dent 649 

Extrait liquide de pissenlit 649 

Extrait liquide de podo- 
phylle 

Extrait liquide de polygale 
de Virginie 

Extrait liquide de pyrole 
ombellée 

Extrait liquide de quassie 638 

Extrait liquide de quinqui- 
na jaune 

Extrait liquide de racine 
d’aconit 

Extrait liquide de racine 
d’arnique 

Extrait liquide de racine 
de belladone 593 

Extrait liquide de ratanhia 626 

Extrait liquide de réglisse 617 

Extrait liquide de rhubarbe 639 


633 
634 


635 
641 


637 
645 


600 
588 
590 


Extrait liquide de rose 
rouge 640 
Extrait liquide de sabine 642 
Extrait liquide de salse- 
pareille 643 
Extrait liquide de salse- 
pareille composé 642 
Extrait liquide de sangui- 
naire 642 
Extrait liquide de scille 644 
Extrait liquide de scutel- 
laire 644 


Extrait liquide de seigle 
ergoté 

Extrait liquide de semences 
de colchique 

Extrait liquide de semences 


610 
602 


de stramoine 648 
Extrait liquide de séné 645 
Extrait liquide de sénéca 645 
Extrait liquide de serpen- 

taire 646 


Extrait liquide de spigélie 646 
Extrait liquide de stillingie 647 
Extrait liquide de sumac 640 
Extrait liquide de tiges de 
laitue 626 
Extrait liquide de valériane 650 
Extrait liquide de vératre 


américain 650 
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Extrait liquide de viburne 651 


Extrait thébaique 633 
Extraits 570 
Extraits liquides 580 
Extrakte 570 
Eyebright 1642 
F 
Faba Calabarica 1096 
Faba Ignatii 786 
Faba Sancti Ignatii 786 
Factitious brandy 1360 


Factitious Burgundy pitch 1123 


Factitious scammony 1289 
Fagara octandra 1760 
Fagus sylvatica 977 
Faham 1570 
False angustura 5138, 975 
False angustura bark 974 
False barks 443 
False columbo 321 
False isinglass 785 
False loxa bark 431 
False mannas (note) 921 
False myrrh 971 
False saffron 1599 
False sarsaparilla 1575 
False senega (note) 1294 
False sunflower 1660 
False tin-foil 1768 
False unicorn plant 1663 
Farina 852 
Farina di frumento 652 
Farina tritici 652 
Farine de froment 652 
Fat manna 923 
Fat oils of animal origin 978 


Fat oils of vegetable origin 978 


Fatty oils 977 
’ Fauerach 1586 
Faulbaumrinde 697 


Faux-jalap rayonne (note) 8 


Fava di Santo Ignazio 786 
Febure's remedy for cancer 34 
Fécule de blé 187 
Fécule de froment 187 
Fécule de Tolomane (note) 191 
Fehling’s solution (note) 16 
Feigen 695 
Fel bovinum purificatum 656 
Fel bovis 655 
Fel bovis inspissatum 656 
Fel bovis purificatum 656 
Fel tauri depuratum 656 
Felce maschio 261 
Feld rittersporn 1682 
Female fern 1580 
Female nutmeg 969. 
Fenchel 696 
Fenchelo] 1011 
Fenchelsamen 696 
Fenchelwasser 238 
Fennel 696 
Fennel fruit 696 
Fennel seed 696 
Fennel water 238 
Fenouil 696 
Fenouil puant 193 
Fenugreek 1769 
Fer 687 
Fer reduit 693 


, fer réduit par Vhydrogéne 692 


Fermentation, alcoholic 140 
Fermentation, vinous . 140 
Fermento di cervogia 392 
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Fermentum 392 
Fernambuco wood 1590 
Feronia elephantum 12 


Ferrated elixir of calisaya 


(note) 538 
Ferri albuminas 1565 
Ferri ammonio-citras 662 
Ferri ammonio-sulphas 663 
Ferri ammonio-tartras 664 
Ferri arsenias 657 
Ferri bromidum 1592 
Ferri carbonas saccharata 658 
Ferri carbonas saccharatus 658 
Ferri chloridum 660 
Ferri citras 661 
Ferri et ammoniz citras 662 
Ferri et ammonii sulphas 663 
Ferri et ammonii tartras 664 
Ferri et magnesiz citras 1611 
Ferri et potassii tartras 665 
Ferri et quiniz citras 667 
Ferri et quinine citras 667 
Ferri et strychnie citras 670 
Ferri et strychnine citras 670 


Ferri ferrocyanidum (note) 


1171 

Ferri ferrocyanuretum 
(note) 1171 
Ferri filum 691 
Ferri hypophosphis 671 
Ferri iodidum 672 


Ferri iodidum saccharatum 674 


Ferri lactas 674 
Ferri oxalas 676 
Ferri oxidum hydratum 676 


Ferri oxidum hydratum 
cum magnesia 

Ferri oxidum magneticum 

Ferri oxidum rubrum 

Ferri perchloridum 

Ferri peroxidum humidum 

Ferri peroxidum hydratum 

Ferri phosphas 


678 
678 
679 
660 
676 
679 
680 


Ferri potassio-tartras 665 
Ferri pulvis 692 
Ferri pyrophosphas 682 
Ferri ramenta 687, 691 
Ferri squame 679 
Ferri subecarbonas (note) 680 
Ferri sulphas 683 
Ferri sulphas exsiccata 685 
Ferri sulphas exsiccatus 685 
Ferri sulphas granulata 686 


Ferri sulphas precipitatus 686 
Ferri sulphidum (note) 1382 
Ferri tannas 1760 
Ferri valerianas 687, 1774 
Ferric acid 689 
Ferric chloride 660 
Ferric chloride, incompati- 


bles with 661 
Ferric citrate 661 
Ferric disulphide (note) 1382 
Ferric hydrate 676 
Ferric hypophosphite 671 
Ferric iodate 1673 
Ferric lactate (note) 675 
Ferric nitrate 873 
Ferric oxide 679 
Ferric phosphate 680 
Ferric pyrophosphate 682 
Ferric sesquisulphide 

(note) 1382 
Ferric valerianate 687, 1774 
Ferrico-kalicus 665 
Ferricyanide of potas- 

sium 1170, 1644 





Ferro 687 
Ferro-ammonium citricum 662 
Ferrocyanate of quinine 1215 
Ferrocyanic acid 1172 
Ferrocyanide of iron (note) 1171 


Ferrocyanide of potas- 
sium P 1170 

Ferrocyanide of zinc 1644 

Ferrocyankalium 1170 


Ferrocyanure de potassium 1170 
Ferrocyanuret of iron 


(note) 1171 
Ferrocyanuret of zine 1644 
Ferromanganic _prepara- 

tions 1692. 


Ferroprussiate of potassa 1170 
Ferro-tartrate of potassium 665 
Ferroso-aluminic sulphate 1755 


Ferroso-ferric phosphate 686 
Ferrous arseniate 657 
Ferrous iodide 672 
Ferrous lactate 674 
Ferrous oxalate 676 
Ferrous sulphate 683 
Ferrous sulphide (note) 1382 
Ferruginous collodion 475 
Ferrugo 676, 679 
Ferrum 687 
Ferrum albuminatum 1565 
Ferrum ammoniatum 1568 
Ferrum ammonio-sulphuri- 
cum 663 
Ferrum carbonicum saccha- 
ratum 658 
Ferrum catalyticum 1645 
Ferrum citricum ammonia- 
tum 662 


Ferrum citricum oxydatum 661 
Ferrum dialysatum 1644 
Ferrum hydricum 679 
Ferrum hydrogenio reduc- 
tum ‘ 692 
Ferrum hypophosphorosum 671 
Ferrum iodatum 672 
Ferrum iodatum sacchara- 


tum 674 
Ferrum lacticum 674 
Ferrum muriaticum oxyda- 

tum 660 
Ferrum ope hydrogenii pa- 

ratum 692 
Ferrum oxalicum 676 
Ferrum oxydatum fuscum 679 
Ferrum oxydatum magneti- 

cum 678 
Ferrum oxydatum saccha- 

ratum solubile 1742 
Ferrum phosphoricum 680 
Ferrum pyrophosphoricum 

cum ammonio citrico 682 
Ferrum redactum 692 
Ferrum reductum 692 
Ferrum sésquichloratum 660 
Ferrum sulfuricum oxyda- 

tum ammoniatum 663 
Ferrum sulfuricum purum 683 
Ferrum sulfuricum siccum 685 
Ferrum tartaratum 665 
Ferrum tartarisatum 665 
Ferrum vitriolatum purum 683 
Ferula ammonifera 167 
Ferula assafoetida 257 
Ferula erubescens 698 
Ferula ferulago 698 
Ferula galbanifera 698 
Ferula galbaniflua 698 
Ferula narthex 257 


Ferula Persica 258 
Ferula rubricaulis 698 
Ferula scorodosma 257 
Ferula sumbul 1384 
Ferula tingitana 167 
Ferulaic acid 259 
Fetid aloes 155 


Fetid enema 555 
Fetid spirit of ammonia 1352 
Feuchtes eisenoxydhydrat 676 
Feuilles d’aconit 125 
’ Feuilles de belladone 281 
Feuilles de booko 302 
Feuilles de bueco 302 
Feuilles de buchu 302 
Feuilles de busserole 1508 
Feuilles de chataignier 370 
Feuilles de coca 563 
Feuilles de digitale pourprée 525 
Feuilles d’eucalyptus 565 
Feuilles de gaulthére 702 


Feuilles de grande cigiie 484 
Feuilles de jusquiame 

noir 781 
Feuilles de marronier 370 


932 
702 


Feuilles de matico 
Feuilles de paloninier 


Feuilles de romarin 1248 
Feuilles de séné 1296 
Feuilles de stramoine 1363 


1096 
786 


Féve de Calabar 
Féve de Saint Ignace 


Féve igasurique 786 
Fever-bush 1583 
Feverfew 196 
Fever-root 1770 
Feverwort 1770 
Fibrin 654 
Fibroin 1753 


Fibrous Carthagena bark 440 
Fibrous Carthagena bark 


(note) 441 
Fichi 695 
Fichtenharz 1230 
Fici 695 
Ficus 695 
Ficus carica 695 


Ficus elastica 
Ficus Indica 
Ficus passa 
Ficus religiosa 


1595, 1680 
695 
1680 


Fiel de boeuf purifiée 656 
Fifil uswud 1119 
Fig 695 
Figues 695 
Figwort 1747 
Fil de cuivre 510 
Fil de fer 691 
Fil di ferro 691 
Filicie acid 263, 990 


261 
1746 


Filix mas 

Fillezea suaveolius 

Fine-leaved water-hem-— 
lock 

Fineness of powder 


1712 
574 


Fingerhutaufguss 794 
Fingerhut-extrakt 608 
Fingerhutkraut 525 
Fingerhuttinktur 1451 
Finnocchio 696 
Fireweed 1638 
Fir-wool 1426 
Fir-wool extract 1426 
Fir-wool oil 1426 


Fischleim 783 
Fisetic acid 1651 
Fisetin 1651 
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Fishery salt 1328 
Fish-glue 783 
Fistelkassie 368 
Fixed oils 977 
Fixed oils, classification of 97 


Flachssamen 850 
Flag annatto 1573 
Flake manna 923 
Flammulz Jovis 1612 
Flat Calisaya 436 
Flavoring extracts 1645 
Flaxseed 850) 
Flaxseed meal 850 
Flaxseed poultice 374 
Fleabane 1638 


Flea-colored principle of 
aloes 155 
Fleawort 1729 
Fleckstorchschnabelwurzel 709 
Fleitmann’s test for arsenic 41 
Fleming’s tincture of aco- 


nite 1438 
Flesh-colored asclepias 1758 
Fleur de muscade 906 
Fleurs d’arnique 200 
Fleurs d’arsenic 30 
Fleurs de benjoin 43 


Fleurs de camomille com- 


mune 934 
Fleurs de camomille d’Al- 

lemagne 934 
Fleurs de carthame 1599 
Fleurs de lavande 845 
Fleurs d’oranger 268 
Fleurs de soufre 1379 
Fleurs de sureau 1265 
Fleurs de tous-les-mois 318 
Flexible collodion 476 
Flieder-blumen 1265 
Flor del trigo 652 
Florence receiver 987 
Florentine orris (note) 818 
Florentinische violenwurzel 

(note) 818 
Flores anthemidis 195 
Flores arnicse woe 
Flores aurantii 268 
Flores benzoes 43 
Flores carthame 1599 
Flores cassize 195 


Flores chamomille romans 195 
Flores chamomillz vulgaris 934 
Flores cin 1270 
Flores kosso 297 


Flores lavandulee 845 
Flores martiales * 1568 
Flores naphz 268 
Flores rhoeados 1243 
Flores rose 1247 
Flores rosarum incarnata- 

rum 1247 


Flores rosarum rubrarum 1248 
Flores sulphuris 1379, 1383 
Flores sulphuris loti 1377 
Florida anise-tree 1669 


Florida arrowroot 1694, 1695 
Flour 652 
Flour of meat 1695 
Flour of mustard 1306 


Flour, purity of (note) 654 
Flowering ash 922 
Flowers of benzoin 44 


Flowers of sulphur 1380, 1383 
Flowers of zinc 1551 
Fluavil 734 
Fliichtige salbe 852 
Fliichtiges kampferdl 1005 
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Fliichtiges langensalz 171 
Fliichtiges linimént 852 
Fluid beef 1644 
Fluid extract of aconite 588 
Fluid extract of aconite 
root 588 
Fluid extract of aloes 
(note) 589 
Fluid extract of arnica root 590 
Fluid extract of asclepias 
(note) 261 
Fluid extract of azedarach 274 
Fluid extract of belladonna 593 
Fluid extract of bitter or- 
ange peel 591 
Fluid extract of black haw 651 
Fluid extract of black pep- 
per 992 
Fluid extract of blood-root 642 
Fluid extract of blue flag 623 
Fluid extract of brayera 594 
Fluid extract of buchu 594 
Fluid extract of calamus 595 
Fluid extract of calumba 596 
Fluid extract of capsicum 597 
Fiuid extract of castanea 597 
Fluid extract of catechu 380 


Fluid extract of chimaphila 598 
Fluid extract of chirata 598 
Fluid extract of cimicifuga 599 


Fluid extract of cinchona 600 
Fluid extract of coca 611 
Fluid extract of cocculus 
Indicus 1615 
Fluid extract of colechicum 
root 602 
| Fluid extract of colchicum 
seed 602 
Fluid extract of conium 606 
Fluid extract of conium 
seed * 606 
Fluid extract of cornus 607 


Fluid extract of cotton root 618 
Fluid extract of couch- 


grass root 649 
Fluid extract of cubeb 607 
Fluid extract of Culver’s 

root 628 
Fluid extract of cypripe- 

dium _ 608 
Fluid extract of dandelion 649 
Fluid extract of digitalis 608 
Fluid extract of dogwood 607 
Fluid extract of duleamara 609 
Fluid extract of ergot 610 
Fluid extract of erythroxy- 

lon 611 
Fluid extract of eucalyptus 611 
Fluid extract of eupato- 

rium 612 
Fluid extract of frangula 612 
Fluid extract of gelsemium 613 
Fluid extract of gentian 614 
Fluid extract of geranium 614 
Fluid extract of ginger 652 
Fluid extract of glycyr- 

rhiza 617 
Fluid extract of grindelia 618 
Fluid extract of guarana 619 
Fluid extract of hamamelis 620 
Fluid extract of hydrastis 620 
Fluid extract of hyoscy- 

amus 622 
Fluid extract of Indian 

cannabis 597 
Fluid extract of ipecac 622 
Fluid extract of iris 623 


1882 


Fluid extract of jaborandi 636 | Fliissiges baldrian-extrakt 


Fluid extract of jalap (note) 624 


Fluid extract of kousso 594 
Fluid extract of krameria 626 
Fluid extract of lactuca- 
rium 626 
Fluid extract of leptandra 628 
Fluid extract of lobelia 628 
Fluid extract of lupuline 629 
Fluid extract of matico 630 
Fluid extract of mezereum 632 


Fluid extract of nux vom- 
ica 

Fluid extract of pareira 

Fluid extract of pilocarpus 

Fluid extract of pinkroot 


633 
635 
636 
646 


Fluid extract of podophyl- 
lum 637 
Fluid extract of prickly ash 651 


638 
639 


Fluid extract of quassia 
Fluid extract of rhubarb 


Fluid extract of rhus glabra 640 
Fluid extract of rose 640 
Fluid extract of rubus 641 


Fluid extract of ramex 641 

Fluid extract of sanguina- 
ria 

Fluid extract of sarsapa- 
rilla 


Fluid extract of sarsapa- 


642 
643 


rilla, compound 642 
Fluid extract of savine 642 
Fluid extract of scutellaria 644 
Fluid extract of senega 645 
Fluid extract of senna 645 
Fluid extract of serpentaria 646 
Fluid extract of skulleap 644 
Fluid extract of spigelia 646 
Fluid extract of spigelia 

and senna (note) 646 
Fluid extract of squill 644 
Fluid extract of stillingia 647 
Fluid extract of stramo- 

nium 648 
Fluid extract of sweet or- 

ange peel 591 
Fluid extract of taraxacum 649 
Fluid extract of triticum 649 
Fluid extract of uva ursi 650 
Fluid extract of valerian 650 
Fluid extract of vanilla 1475 
Fluid extract of veratrum 

viride 650 


Fluid extract of viburnum 651 
Fluid extract of Virginia 
snakeroot 646 
Fluid extract of wild cherry 637 
Fluid extract of wild cher- 


ry, Procter’s (note) 637 
Fluid extract of xanthoxy- 
lon 651 


Fluid extract of yellow 
dock 
Fluid extracts 


Fluid magnesia 880 
Fluoranthen 1613 
Fluoren 1613 
Fluorescein 1637, 1739 
Fluorescence 1645 
Fliissige extrakte 580 


Fliissiger opodeldok 856 
Fliissiger storax 1372 


Fliissiges arnicawurzel-ex- 


trakt 590 
Fliissiges aromatisches. ex- 

trakt 591 
Fliissiges bael-extrakt 592 
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650 | Fliissiges matico-extrakt 630 
Fliissiges birentrauben- Fliissiges meerzwiebel-ex- 
blatter-extrakt 650|  trakt 644 
Fliissiges baumwollenwur- Fliissiges opiumextrakt 634 
zel-extrakt 618 | Fliissiges pareira-extrakt 635 
Fliissiges _bilsenkraut-ex- Fliissiges pomeranzenschale- 
trakt 622 extrakt 591 
Flissiges _ bittersiiss-ex- Fliissiges quassia-extrakt 638 
trakt 609 | Fliissiges queckenwurzel- 
Fliissiges blutwurzel-ex- extrakt 649 
trakt 642 | Fliissiges ratanha-extrakt 626 
Fliissiges brombeerrinden- Fliissiges rhubarber-extrakt 639 
extrakt 641 | Fliissiges sadebaum-extrakt 642 
Fliissiges bucco-extrakt 594 | Fliissiges _ saltpetersaures 
Fliissiges chiretta-extrakt 598| quecksilberoxyd 878 
Fliissiges chlorzink 897 | Fliissiges sarsaparilla-ex- 
Fliissiges cimicifuga-ex- trakt 643 
trakt 599 | Fliissiges schierlingsfrucht- 
Fliissiges eitronsaure mag- extrakt 606 
nesia 881 | Fliissiges schlangenwurzel- 
Fliissiges citronsaures kali 891) extrakt 646 
Fliissiges cocablitter-ex- Fliissiges  schwefelsaures 
trakt 611} eisenoxyd 876 
Fliissiges cubeben-extrakt 607 | Fliissiges seidelbast-extrakt 632 
Fliissiges doldenbliithiges Fliissiges senega-extrakt 645 
harnkraut-extrakt 598 | Fliissiges senna-extrakt 645 
Fliissiges durchwachsener Fliissiges spanischer pfeffer- 
wasserhauf-extrakt 612| extrakt 597 
Fliissiges eisenchlorid 868 | Fliissiges spigelien-extrakt 646 
Fliissiges eisencitrat 870 | Fliissiges stechapfelsamen- 
Fliissiges’ eisenhutknollen- extrakt 648 
extrakt 588 | Fliissiges stillingia-extrakt 647 
Fliissiges enzian-extrakt 614 | Fliissiges sumach-extrakt 640 
Fliissiges essigrosenblat- Fliissiges siissholz-extrakt 617 
ter-extrakt 640 | Fliissiges tollkirschenwur- 
Fliissiges eucalyptus-ex- zel-extrakt 593 
trakt 611 | Fliissiges verschiedenfar- 
Fliissiges faulbaumrinde- bige schwertlilie-extrakt 623 
extrakt 612 | Fliissiges wasserglas 896 
Fliissiges fingerhut-extrakt 608 | Fliissiges wildkirschenrin- 
Fliissiges —_ fleckenstorch- den-extrakt 637 
schnabel-extrakt 614 | Fliissiges zahnwehholz-ex- 
Fliissiges fussblattwurzel- trakt 651 
extrakt 637 | Fliissiges zeitlosenknollen- 
Fliissiges gelber jasmin- extrakt 602 
extrakt 613 | Fliissiges zeitlosensamen- 
Fliissiges gelbfrauenschuh- extrakt 602 
extrakt 608 | Fly fungus 1562 
Fliissiges giftlattich-extrakt 626 | Fly-trap 1746 
Fliissiges grindwurzel-ex- Feeniculi fructus 696 
trakt 641 | Foeniculum 696 
Fliissiges griingermer- Foeniculum dulce 696 
wurzel-extrakt 650 | Foeniculum officinale 696 
Fliissiges helmkraut-ex- Foeniculum vulgare 696 
trakt 644 | Foie de soufre 1145 
Fliissiges hydrastis-extrakt 620 | Folia anthos 1248 
Fliissiges ingwer-extrakt 652 | Folia barosms 302 
Fliissiges ipecacuanha-ex- Folia belladonns 281 
trakt 622 | Folia bucco 302 
Fliissiges kalisayarinden- Folia buchu 302 
 extrakt 600 | Folia castanez 370 
Fliissiges kalmuswurzel-ex- Folia digitalis 525 
trakt 595 | Folia diosmee 302 
Fliissiges kastanienblatter- Folia malabathri 462 
extrakt 597 | Folia melissze 938 
Fliissiges kolombo-extrakt 596 | Folia menthe piperite 939 
Fliissiges kornelrinden-ex- Folia nicotiange 1416 
trakt 607 | Folia roris marinis 1248 
Fliissiges kosso-extrakt 594 | Folia rosmarini 1248 
Fliissiges krihenaugen-ex- Folia salvige 1264 
trakt 633 | Folia sennee 1296 
Fliissiges leptandra-extrakt 628 | Foliated earth of tartar 1147 
Fliissiges lobelienkraut-ex- Formiate of ammonium 1645 
trakt 628 | Formic acid 254, 971, 1645 
Fliissiges lowenzahn-ex- Formic ether 1645 
trakt 649 | Formica rufa 1645 
Fliissiges lupulin-extrakt 629 | Formylem trichloratum 411 


Fosforo 1091 
Fossil salt 1326 
Fougére male 261 
Fousel oil 148 
Fowler’s solution 890 


Fowler’sche tropfen 890 
Foxglove 525 
Foxglove leaves 525 
Frangula 697 
Frangula vulgaris 997 
Frangulin 697 
Frankincense 1714 
Frankincense, common 1425 
Franklinite 1541 
Franz brauntwein 1360 
Franzosenholz 727 
Franzésische rose 1248 
Frasera 1646 
Frasera Carolinensis 1646 
Frasera Walteri 321, 1646 
Fraxetin 924, 1647 
Fraxin 924, 1561, 1647 
Fraxinin 1647 
Fraxinus Americana 1647 
Fraxinus Chinensis 381 
Fraxinus excelsior 921, 1647 
Fraxinus ornus 921 
Fraxinus parviflora 921 
Fraxinus rotundifolia 921 
Fremontia Californica 
(note) 1487 
French berries 1235 
French bole 1590 
French chalk 1647 
French marigold 318 
French ochre TTE1 
French rhubarb 1240 
Fréne épineux 1539 
Frére Come, paste of 34 
Friar’s balsam 1442 
Friar’s elbow 1767 
Fringe tree 1605 
Froschlaichpflaster 550 
Frost-weed 1660 
Frostwort 1660 
Fructus anetti 193 
Fructus anisi 194 
Fructus capsici 349 


Fructus cardamomi minoris 359 


Fructus caricz 695 
Fructus carui 362 
Fructus carvi 362 
Fructus cassiz fistulze 368 
Fructus chenopodii anthel- 
mintici 400 
Fructus colocynthidis 477 
Fructus coriandri 493 
Fructus cubebze 504 
Fructus cynosbati 1247 
Fructus foeniculi 696 
Fructus juniperi 826 
Fructus papaveris 1082 
Fructus sabadillze 1252 
Fructus tamarindorum 1421 
Fructus vanille 1512 
Fruit essences, artificial 1647 
Fruit of the dog rose 1247 
Fruit sugar 1255 
Fruits de fenouil 696 
Fruits de grande cigué 484 
Fucus crispus 421 
Fucus digitatus 1649 
Fucus helminthocorton 1650 
Fucus vesiculosus 1649 
Fuligokali 1650 
Fuligo ligni 1751 
Fulmicoton soluble 1206 
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Fumarina 1650 
Fumarina officinalis 1650 
Fumarine 1650 
Fuminella 503 
Fuming sulphuric acid of 
Nordhausen 104 
Fumitory 1650 
Fungi 1703 
Fungin 559, 1562 
Fungus rosarum 1583 
Fungus sambuci (note) 1266 
Fused nitrate of silver 248 
Fusel oil 141, 148, 1355 
Fuselil 148 
Fusiform jalap (note) 823 
Fusio-sclerotinic acid 560 
Fussblattwurzel 1138 
Fussblattwurzel-extrakt 636 
Fustic 1651 
G 
Gadiec acid 1022 
Gadolinite 394 
Gaduin 1022 
Gadus Aiglifinus 1020 
Gadus callarias 1020 
Gadus carbonarius 1020 
Gadus merluccius 784, 1020 
Gadus molva 1020 
Gadus morrhua 978, 1020 
Gadus pollachius 1020 
Galam butter 978 
Galam gum (note) 14 
Galanga 165 
Galanga major 165 
Galanga minor 165 
Galangal 165 
Galban 698 
Galbano 698 
Galbanum 698 
Galbanum officinale 698 
Galbanum-pillen 1115 
Galbanum plaster 545 
Gaie Halepense 700 
Gale Hercica 700 
Gale Levantica 700 
Gale quercina 700 
Gale tinctoria 700 
Galega officinalis 1651 
Galega tinctoria 1671 
Galega Virginica 1651 
Galipea cusparia 512 
Galipea officinalis 512 
Galipot 1429 
Galitannie acid 1651 
Galitzenstein 1553 
Galium aparine 1651 
Galium palustre 1652 
Galium tinctorium 1652 
Galium triflorum 1652 
Galium verum 1651 
Galla 700 
Galle 700 
Gallipfel 700 
Gallipfelsalbe 1494 
Gallipfeltinktur 1455 
Galle de chéne 700 


Gallhumic acid 61 
60, 701, 1071 


Gallic acid 

Gallic acid fermentation 60 
Gallo-tannic acid 115, 701 
Galls 700 
Galls, Chinese 61 
Gallus Banckiva 1080 
Gallus bankiva 1539 














Gallus domesticus 1080 
Gallussaure 60 
Gallussaure-glycerit 716 
Gallussauresalbe 1490 
Galvanized iron 1542 
Gambeer (note) 378 
Gambir (note) 378 
Gamboge 327 
Gambogia 327 
Garance 1740 
Garcinia cambogia 327 
Garcinia elliptica 328 
Garcinia Hanburii 327 
Garcinia mangostana 281 
Garcinia morella 327 
Garcinia pedicellata 328 
Garcinia pictoria 328 
Garden angelica 1570 
Garden artichoke 1631 
Garden endive i611 
Garden nightshade 529 
Garden Patna opium (note) 1060 
Garden peony 1717 
Garden purslane 1731 
Gardenia campanulata 1652 
Gardenia grandiflora 1652 
Garlic 149 
Garlic, essential oil of 150 
Garlic, syrup of 1394 
Garofani 363 
Garou 941 
Garrya Fremontii 1652 
Garrynia 1652 
Garten-melisse 938 
Garten-raute 1741 
Gas liquor 174, 229 
Gas liquors 174, 229 
Gastric juice (note) 1088 
Gaultheria hispidula 1011 
Gaultheria leucocarpa 1011 
Gaultheria procumbens 98, 1011 
Gaultheria punctata 1011 
Gaultherilene 1012 
Gaultherin 1587 
Gauze, Lister’s 54 
Gay-feather 1683 
Gayuba 1508 
Gebrannte magnesia 906 
Gebrannter alaun 164 
Gebrannter kalk 322 
Gefleckter schierling 484 
Gegengift der arsenigesaure 
676, 678 
Geigenharz 1230 
Geissospermine 1719 
Geissospermum lave 1719 
Geissospermum vellosii 1719 
Geiste 1344 
Gelatin capsules 1655 
Gelatinized chloroform 420 
Gelatinized ether 138 
Gelbe quecksilberoxyd- 
salbe 1499 
Gelbe quecksilbersalbe 1498 
Gelbe riibe 1598 
Gelbes blutlangensalz 1170 
Gelbes jodquecksilber 760 
Gelbes quecksilberoxid 762 
Gelbes wachs 381 
Gelbfrauenschuh-wurzel 514 
Gelbwurz 1629 
Gelidium corneum (note) 785 
Gelose (note) 785 
Gelsemia 705 
Gelsemic acid 704 
Gelsemine 705 
Gelseminic acid 704 
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Gelsemium 703 
Gelsemium nitidum 703 


703 
1291 


Gelsemium sempervirens 
Gemeine besenginster 


Gemeine mohre 1598 
Gemeine peper 1119 
Gemeine tollkirsche 281 
Gemeiner biarlapp 905 
Gemeiner rainfarrn 1422. 
Gemeiner sauerdorn 1586 


Gemeiner terpentin 1425, 1428 


Gemeiner wachholder 826 
Gemeiner wermuth 4 
Genciana 707 
Genét 4 balais 1291 
Genevrier commun 826 
Gengibre 1556 
Geniévre 826 


Genista Canariensis (note) 1037 


Genista tinctoria 1652 
Gentian 707 
Gentian mixture 948 
Gentian root 707 
Gentiana 707 
Gentiana Catesbei (note) 707 
Gentiana chirayta 405 
Gentiana lutea 707 
Gentiana macrophylla 707 
Gentiana pannonica 707 
Gentiana punctata 707 
Gentiana purpurea 707 
Gentiana quinqueflora 708 
Gentianz radix 707 
Gentiane jaune 707 
Gentianic acid 708 
Gentianin 708 
Gentiogenin 708 
Gentio-picrin 708, 1646 
Gentisic acid 1646 
Gentisin 708 
Gentisinic acid 708 
Genziana 707 
' Geoffroya inermis 1593 
Geoffroya Surinamensis 1593 
Geranium 709 
Geranium maculatum 709 
Geranium oil 1037 
Geranium. Robertianum 1652 
Gerbsaure 114 
Gereinigte aloe 158 
Gereinigte knochen kohle 354 
Gereinigte ochsengalle 656 
Gereinigte schwefelblu- 
men 1377 
Gereinigter honig 937 
Gereinigtes wismuth 296 


German benzoic acid 44 
German chamomile 934 
German lactucarium 841 
German schnapps (note) 141 
German soft soap 1278 
German wine 1526 
Germander 1765 
Gerstengraupen 742 
Gerstenmalz 917 
Gerstenmalz-extrakt 629 
Gerstenschleim 519 
Geschmolzenes _ saltpeter- 
saures silberoxyd 248 
Getrocknete soda 1325 
Geum 1652 
Geum rivale 1652 
Geum urbanum 1652 
Geum Virginianum 1652 
Gévé opium (note) 1059 
Gewiirtzlatwerge (note) 481 
Gewurznelken 363 
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Gewurznelken-infusion 792 
Gewitirzter rhabarbersaft 1409 
Ghéwé opium (note) 1059 
Gichtriibe 301 
Gift-lattich 840 
Giftlattich-extrakt 626 
Giftlattichsaft 840 
Gift-sumach 1245 
Gigantic sugar cane 1254 
Gigartina aciculosus 422 


Gigartina helminthocorton 1650 
Gigartina lichenoides 1650 
Gillenia 1653 
Gillenia stipulacea 1653 


Gillenia trifoliata 1295, 1653 
Gillenin 1653 
Gin 141 
Ginepro 826 
Gingembre 1556 
Ginger 1556 
Ginseng 1718 
Girofle 363 
Glacial acetic acid 25 
Glacial phosphoric acid 94 
Glaicul bleu 818 
Glandule lupuli 905 
Glasige phosphorsaure 94 
Glass of antimony 1654 
Glass of borax 1318 
Glass of lead 1654 
Glaubersalz 1338 
Glauber’s salt 1338 
Glechoma hederacea 1654 
Gliadin 273 
Globularia alypum 1654 
Globularia alypura 1298 
Globularia turbith 1298 
Glonoin 1710 
Gloriosa superba 1654 
Glucic acid 1260 
Glucose 140, 924, 1254, 1508 
Glucose sugar 1062 
Glucosides 182, 1255 
Glue 1654 
Gluten 653 
Glycamyl 716 
Glyceleeum 1489 
Glycérat d’amidon 716 
Glycerate of aloes (note) 589 
Glycerate of iodide of iron 
(note) 673 
Glycerate of tar (note) 1031 
Glyceride of palmitic acid 980 


Glycerides 182, 711, 713, 979 
Glycerin 710, 980, 1273 
Glycerin ointment (note) 714 


Glycerin, solvent powers of 712 
Glycerina 710, 715 
Glycerine 710 


Glycerine of borax 717 
Glycerine of carbolic acid 715 
Glycerine of gallic acid 716 
Glycerine of starch 716 
Glycerine of tannic acid 716 
Glycérine phénique 715 
Glycérine tannique 716 
Glycerines , 716 
Glycerinum 710 
Glycerinum acidi carbolici 715 
Glycerinum acidi gallici 710 
Glycerinum acidi tannici 716 
Glycerinum amyli 716 
Glycerinum boracis 717 


Glycerita 713, 715 


Glycerite of starch 716 
Glycerite of tannic acid 716 
Glycerite of tannin 716 | 











Glycerite of tar 715 
Glycerite of yolk of egg 717 
Glycerites 715 
Glyceritum acidi carbolici 715 
Glyceritum acidi gallici 716 
Glyceritum acidi tannici 716 
Glyceritum amyli 716 
Glyceritum picis liquide 715 
Glyceritum sodii boratis 717 
Glyceritum vitelli 717 
Glycerized collodion 477 
Glycérole d’acide gallique 716 
Glycérole d’acide phénique 715 
Glycérole de borax 717 
Glycérole de tannin 716 
Glycerole of aloes (note) 589 
Glycerole of nitrate of bis- 
muth 293 
Glyceroles 713 
Glyceryl 550 
Glycocholic acid 655 
Glycocoll 44,785 
Glycol 92 
Glyconin 717 
Glyconin emulsion of cod- 
liver oil (note) 717 
Glycyrrhetin 616, 719 
Glycyrrhiza 717 
Glycyrrhiza echinata 615, 718 
Glycyrrhiza glabra 615, 717, 
1057 
Glycyrrhiza glandulifera 718 
Glycyrrhiza lepidota 718 
Glyeyrrhize radix 717 
Glyecyrrhizic acid 719 
Glycyrrhizin 616, 718 
Glycyrrhizinum ammonia- 
tum 719 
Gnaphalium margarita- 
ceum 1655 
Gnaphalium — polycepha- 
lum .¥ 1655 
Gnoscopine 1062, 1069 
Goa-powder 422 
Goa-pulver 422 
Goapulversalbe 1493 
Goat’s rue 1765 
Godfrey’s cordial (note) 1468 
Goémine 421 
Goémon 421 
Gold 1655 
Gold ink 1672 
Gold, in powder 1655 
Gold litharge 1137 
Gold thread 1620 
Golden rod 1751 
Golden seal 777 
Golden sulphide of anti- 
mony 208 
Golden sulphur 207 
Golden sulphuret of anti- 
mony , 207 
Goldschwefel 207 
Gollindrinera 1640 
Goma Arabiga 11 
Goma. de limon 536 
Gombine 1664 
Gombo 1664 
Gomma ammoniaco 167 
Gomma amoniaco 167 
Gomma Arabica 11 
Gomma-gotta 327 
Gomme adraganthe 1476 
Gomme ammoniaque 167 
Gomme Arabique 11 
Gomme blanche fendillée 16 
Gomme d’acajou 1569 


Gomme du bas du fleuve 
(note) 

Gomme du pays (note) 

Gomme gutte 327 

Gomme pelliculée 16 

Gomme-résineammoniaque 167 

Gommes haut du _ fleuve 


14 
12 


(note) 14 
Gomo tragacanto 1476 
Gomphosia chlorantha 

(note) 437 
Gooseberry essence 1649 
Gooseberry wine 1530 


Goose-grass 

Gossypii radicis cortex 
Gossypium 

Gossypium album 721 
Gossypium Barbadense 721, 977 
Gossypium herbaceum 712, 720, 


1012 
Gossypium Peruvianum (721 
Goudron 1124 
Goudron végétal 1124 
Goulard’s cerate 391 
Goulard’s extract 884 
Gourd seeds 1627 
Graduation houses 1327 
Grahe’s test 443, 451 
Grain oil 141, 148, 1355 
Grain soap 1274 
Grain tin 1768 
Grained soap 1274 
Graines d’anis 941 
Graines de stramoine 1363 
Graines de lin 850 
Grains of paradise (note) 360 
Graisse 129 
Graisse de mouton 1304 
Graisse de pore 129 
Grana fina 467 
Grana Molucca 1051 
Grana moschata 1664 
Grana nigra 467 
Grana paradisi (note) 360 
Grana sylvestra 467 
Grana tiglia 1051 
Granatiapfel-echalin 723 
Granati radicis cortex 723 
Granatin 724 
Granatum {2a 
Granatwurzelrinde 723 
Granatwurzelrinden-absud 519 
Grand absinthe 4 
Grand cigué 484 
Granulated citrate of mag- 
nesium 912 


Granulated sulphate of iron 686 
Granulated zinc 1543 
Grape essence 1649 


Grape sugar 144, 1254 
Grape-vine 1506 
Graphite 351 
Grasse duro 1304 
Grasso di porco 127 
Grass-tree gum 1656 
Grasswurzel 1478 
Gratiola officinalis 1657 
Gratiolacrin 1657 
Gratiolin 1657 
Gratiosolin 1657 
Gratte-cul 1247 
Graue quecksilbersalbe 1494 
Graue wallnussrinde 825 


568 
431 


Gravel root 

Gray bark 

Gray compact nitrate of 
sodium 1333, 1708 


f 
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Gray crystalline nitrate of 


sodium 1333, 1708 
Gray ipecacuanha 814 
Gray leech 739 


Great mustang grape 1524 
Great wild valerian 1510 
Greater periwinkle 1777 
Greda 499 
Green galls 701 
Green hellebore root 1519 
Green ink 1672 
Green iodide of mercury 760 
Green leech 739 
Green soap 1278 
Green tea 1763 
Green verditer 1776 
Green vitriol 683 
Green weed 1652 
Greenheart bark 972 
Greenheart tree 972 
Grieswurzel absud 520 
Griffes de girofles (note) 364 
Griffith’sche pillen 1113 
Griffith’s eisenmixtur 94 


Griffith’s mixture 946 
Griffith’s pills 

Griffith’s zinc-white 
Grindelia e 725 
Grindelia hirsutula (note) 1245 


Grindelia robusta 726 
Grindelia squarrosa 726 
Grindwurzel 1250 
Groats 272 
Gromwell 1687 
Grossbliithige cornelrinde 494 
Grote’s test 277 
Ground flaxseed 851 
Ground-ivy 1654 
Ground nuts 1657 
Ground pine 1564 
Groundsel 1748 
Gruel, oatmeal 273 
Griine minzessenz 1358 
Griine miinze 940 
Griiner germer 1519 
Griinspan 507 
Guaco 1657 
Guaiac 12g 
Guaiac mixture 948 
Guaiac yellow 730 
Guaiacene 730 
Guaiaci lignum 727 
Guaiaci resina 728 
Guaiacic acid 729, 730 
Guaiacol 1125 
Guaiaconic acid 729 
Guaiacum 728 
Guaiacum arboreum 727 
Guaiacum officinale Tle 
Guaiacum resin 723 
Guaiacum sanctum az 
Guaiacum wood 2a 
Guaiaretic acid 729 
Guajak 728 
Guajak-emulsion 948 
Guajakharz 728 
Guajakholz 127 
Guajaktinktur 1456 
Guanine 1658 
Guano 1658 
Guarana on 
Guarana bread 730 
Guarana iiva “ToL 
Guaranine tol 
Guatemala sarsaparilla 1282 
Guayaco 727 
Guayaquil sarsaparilla 1282 
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Guiacol 496, 730 
Guibourtia copallifera 1619 
Guilandina bonduc 406 
Guimauve 158 
Guinea grains (note) 360 
Guinea pepper 349 
Guinea pepper (note) 504 
Guirila 1673 
Guizotia oleifera 977 
Gujaratii elachi 359 
Gum acacia 11 
Gum acaroides 1739, 1781 
Gum acroides 44,1781 
Gum animé 1572 
Gum arabic 11 
Gum, Barbary 13 
Gum, Bassora 14 
Gum Benjamin 286 
Gum, brittle (note) 14 
Gum, Cape 14 
Gum caranna 1597 
Gum, constitution of 12 
Gum drops 17 
Gum elastic 1596 
Gum galam (note) 14 
Gum gedda 13 
Gum-hogg 1664 
Gum, India 14 
Gum mezquite 1697 
Gum, Salabreda 14 
Gum, Senegal 13 
Gum Suakin 15 
Gum talba 15 
Gum talea 15 
Gum tree 565 
Gum trees 565 
Gum turic 13 
Gum, Turkey 13 
Gummi acaciz 1] 
Gummi Arabicum lL 
Gummigutt 327 
Gummi gutta 328 
Gummi kino 830 
Gummi mimosz 11 
Gummipflaster 545 


Gummi resina ammoniacum 167 


Gummi resina asafoetida 257 
Gummi resina galbanum 698 
Gummi resina myrrha 970 
Gummi rubrum astringens 
Gambinense 833 
Gummisyrup 1392 
Gummi tragacantha 1476 
Gumunischleim 965 
Gun cotton 1205, 1206 
Gunjah 339 
Gurjun balsam 1778 
Guru nuts 1754 
Gutta 734 
Gutta gamba 327 
Gutta-percha 732 
Gutta-percha depurata 732 
Guttapercha-lésung 877 
Gutta-percha, pure white 
(note) 733 
Gutta-taban 732 
Gynocardia odorata 1658 
Gynocardic acid 1658 
Gypsum 1756 
Gyromia Virginica 1696 
H 
Haba de Santo Ignacio 786 
Haddock 1020 
Hematéin 736 
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Heematoxyli lignum 735 | Helicin 1263 
Hezematoxylin 736 | Helleborein 1662 
Hizematoxylon 735 | Helleboresin 1662 
Hematoxylon Campechi- Helleboretin 1662 
anum 735 | Helleborin 1662 
Hemoglobin 655 | Helleborus 1661 
Hafermehl 272 | Helleborus altifolius 1661 
Hagebutten - 1247 | Helleborus foetidus 1662 
Hagenia Abyssinica 297 | Helleborus humilifolius 1661 
Hainbutten 1247 | Helleborus niger 1661 
Hainbutten-conserve 482 | Helleborus orientalis 1661 
Hainoung 1236 | Helleborus viridis 1661 
Hair cap moss 1730 | Helminthocorton 1650 
Hake 1020 | Helmkraut 1292 
Halecore Australis (note) 1020 | Helonias dioica 1663 
Halecore dugong (note) 1020) Helonias officinalis 1252 
Hamamelis 737 | Hematin 736 
Hamamelis Virginica 736, 1659 | Hemidesmi radix 738 
Hamburg white 1132 | Hemidesmice acid 738 
Hammelstalg 1304 | Hemidesmus Indicus 738, 1280 
Hard Carthagena bark 439 | Hemidesmus root 738 
Hard Pitaya bark 441 | Hemidesmussyrup 1403 
Hard water 217 | Hemidesmus-wurzel 738 
Hard yellow Carthagena Hemlock 484, 1712 
bark 439 | Hemlock fruit 484 
Hardhack 1752 | Hemlock gum 1124 
Harina de avena 272 | Hemlock leaves 484 
Hartshorn 1659 | Hemlock parsley 1617 
Harts-tongue 1747 | Hemlock-pitch 1123 
Harz-cerat 391 | Hemlock pitch plaster 548 
Hashab 12 | Hemlock plaster 488, 548 
Hashish 339 | Hemlock poultice 374 
Hauptpflaster 547 | Hemlock spruce tree 1123 
Hausenblase 783 | Hemlock tree 1123 
Huxham’s tincture of bark 1448 | Hemp 338 
Hay-saffron 502 | Hemp, Canadian 210 
Hazel-nut oil 977 | Hemp-seed oil 977 
Heal-all 1616, 1734 | Henbane 781 
Heart’s-ease 1538 | Henna 1683 
Heavy carbonate of mag- Henna plant 1683 
nesia 907, 910 | Henotannic acid 1683 
Heavy daturine 1364 | Henry’s magnesia 907 
Heavy magnesia 909 | Hepar sulphuris 1145 
Heavy oil of cloves 1007 | Hepatic aloes 154 
Heavy oil of wine 993, 994 | Hepatica 1663 
Heavy paraffin oil 1091 | Hepatica acutiloba 1663 
Heavy pine 1046 | Hepatica triloba 1663 
Heavy stone of Bastnas 394 | Heptane 1046, 1723 
Hebradendron cambogioides 327 | Hep-tree 1247 
Hectograph, composition of 1654 | Heracleum gummiferum 167 
Hedeoma 737 | Heracleum lanatum 1663 
Hedeoma pulegioides 737, 1013 | Herb, Christopher 1560 
Hedera helix 1660 | Herb, Robert 1652 
Hedera-tannic acid 1660 | Herba absinthii 41 
Hederia 1660 | Herba aconiti 125 
Hederic acid 1660 | Herba belladonnz 281 
Hederine 1660 | Herba Britannica 1251 
Hedge garlic 1567 | Herba cannabis Indice 338 
Hedge hyssop 1657 | Herba chelidonii 400 
Hedge mustard 1657 | Herba cicuta majoris 484 
Hedysarum alhagi (note) 922 | Herba conii 484 
Hefenumschlag 374 | Herba eupatorii perfoliati 568 
Heftpflaster: 553 | Herba hyosciami 781 
Helebor negro 1661 | Herba lactucee 840 
Helecho 261 | Herba lactuce virosze 840 
Helenin 800 | Herba lobeliz 902 
Helenium autumnale 1660 | Herba marrubii 925 
Helenium tenuifolium 1660 | Herba melissze 938 
Helianthemum 1660 | Herba menthz acute 939 
Helianthemum Canadense 1660 | Herba menthz piperite 939 
Helianthemum corymbo- Herba menthe Romanz 940 
sum 1660 | Herba pulsatille 1195 
Helianthus annuus 977, 1661 | Herba sabinz 1253 
Helianthus lenticularis 1661 | Herba salvize 1264 
Helianthus perennis 977 | Herba Santa Maria 401 
Helianthus petiolaris 1661 | Herba scoparii 1291 
Helianthus tuberosus 1760 | Herba stramonii 1363 


Herbe a fiévre 568 
Herbe 4 l’hirondelle 400 
Herbe au citron 938 
Herbe aux charpentiers 1560 
Herbe aux vers 1422 

















Herbe d’eupatoire perfoliée 568 


Herbe de lobélie enflée 902 
Herbe de marrube blane 925 
Herbe de pouliot améri- 
caine 737 
Herbe de pyrole ombellée 402 
Herbe parfaite 568 
Herbst-zeitlose 470 
Hercules club 1573 
Hermitage wine 1523 
Hermodactyli 1663 
Hermodactyls 1663 
Herniaria glabra 1664 
Herniarine 1664 
Hesperidene 1001 
Hesperidin 270, 848, 1001 
Heuchera 1664 
Heuchera Americana 1664 
Heuchera caulescens 1664 
Heuchera cortusa 1664 
Heuchera viscida 1664 
Heudelotia Africana 1583 
Hexahydrobenzol 1723 
Hexenmehl 905 
Hibiscus abelmoschus 1664 
Hibiscus esculentus 1664 
Hickory 1599 
Hieracium venosum 1664 
Hierro 687 
High-colored brandy 1360 
Higos 695 
Hill chiretta 405 
Hilo de hierro 691 
Hilteet 257 
Himalaya rhubarb 1240 
Hingra 259 
Hinojo 696 
Hips 1247 
Hirudines 739 
Hirudo 739 
Hirudo decora 740 
Hirudo medicinalis 739 
Hive-syrup 1412 
Hock wine 1523, 1526 
Hoffmann’s anodyne 1345 
Hoffman’sche tropfen 1344 
Hog gum} 1664 
Hog gum tragacanth 1583 
Hog’s lard 978 
Holland gin 141 
Hollenstein 248 
Hollunder 1265 
Holly 1588, 1668 
Hollyhock 159 
Holzhohle 356 
Homatropia (note) 284 
Homatropine (note) 284 
Homberg’s pyrophorus 162 
Hombrecillo 744 
Homocinchonicine 447 
Homocinchonidine 447, 448 
Homocinchonine 447, 448 
Homoquinine 443, 447, 448 
Honduras sarsaparilla 1280 
Honey 935 
Honey of rose 938 
Honeysuckle 1689 
Honig 935 
Honig thee 1763 
Hoodwort 1292 
Hoolakins 1640 
Hooper’s female pills 1110 





Hooper’s pills (note) 1110 
Hopfen 744 
Hopfenaufguss 795 
Hopfenbittersaure 746 
Hopfenextrakt 629 
Hopfenmehl 905 
Hopfentinktur 457 
Hop tree 1734 
Hops 744 
Ilordeum 742 
Hordeum decorticatum 742 
Hordeum distichon 742, 917 
Hordeum perlatum 742, 744 
Hordeum vulgare 742 
Horehound 925 
Horse aloes 155 
Horse balm 1616 
Horse brimstone 1379 
Horsechestnut 1561 
Horse fat 978 
Horsemint 1700 
Horseradish root 252 
Horseradish tree 1713 
Horsetail 1638 
Horseweed 1616 
Horsford’s acid phosphates 
(note) 93 
Horsley’s test for sugar 1259 
Hot bath 228 
Houblon 744 
Hound’s tongue 1631 
Houseleek 1747, 1748 
Huamalies bark 431 
Huanuco bark 431 
Hubbuck’s oxide of zine 1505 
Huesos 1079 
Huevo 1080 
Huile camphrée 853 
Huile d’amandes 998 
Huile d’amandes douces 998 
Huile d’antimoine 861 


1002 
827 
1030 


Huile de bergamotte 
Huile de cade 





Huile de cade (note) 

Huile de cajéput 

Huile de cannelle 

Huile de cantharides téré- 


1003 
1007 


binthinée 853 
Huile de cédrat 1015 
Huile de citron 1015 
Huile de croton 1051 
Huile d’ether 993 
Huile de fleurs d’orange 1002 


1020 
990 


Huile de foie de morue 
Huile de fougére mAle 
Huile de gabian 1090 
Huile de grain 148 
Huile de graines da Tilly 1051 





Huile de lin 1016 
Huile de morue 1020 
Huile d’olive 1026 
Huile d’orange 1001 


Huile de ricin 1031 
Huile de sésame 1040 
Huile de vin pésante 993 
Huile de vitriol 103 
Huile phosphorée 1030 


Huile volatile de camphre 1004 
Huile volatile de goudron 1030 
Huile volatile de succin 1042 
Huile volatile de térébin- 


thine 1044 
Huile volatile éthére 993 
Huldie 1629 
Hulled barley 744 
Humuline 629 
Humulo-tannic acid 746 | 
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Humulus lupulus 744, 905 


Hundertblatterige rose 1247 
Hunds-kamille 1625 
Hundsrose 1247 
Hungarian balsam 1426, 1740 
Hungarian fustic 1651 
Hura Brasiliensis 1664 
Hura crepitans 1664 
Husband’s magnesia 907 
Huxham’s tincture 1448 
Hydracrylic acid 78 
Hydrangea 1665 
Hydrangea arborescens 1665 
Hydrargyri ammonio-chlo- 
ridum 774 
Hydrargyri bichloridum 747 
Hydrargyri chloridum 752 
Hydrargyri chloridum cor- 
rosivum 747 
Hydrargyri chloridum mite 752 
Hydrargyri cyanidum 757 
Hydrargyri cyanuretum 757 
Hydrargyri iodidum 760 
Hydrargyri iodidum ru- 
brum 758 
Hydrargyri iodidum vi- 
ride 760 
Hydrargyri nitrico-oxidum 763 
Hydrargyri _nitrico-oxy- 
dum 763 
Hydrargyri oxidum flavum 762 
Hydrargyri oxidum  ru- 
brum 763 
Hydrargyri oxydum ru- 
brum (note) 764 
Hydrargyri perchloridum 747 
Hydrargyri precipitatum 
album 774 
Hydrargyri subchloridum 752 


Hydrargyri subsulphas 766 
Hydrargyri subsulphas fla- 
vus 666 
Hydrargyri sulphas 765 
Hydrargyri sulphas flava 766 
Hydrargyri sulphidum ru- 
brum 767 
Hydrargyri sulphuretum 
nigrum ies 
Hydrargyri sulphuretum 
rubrum 767 
Hydrargyria 172 
Hydrargyrum 768 
Hydrargyrum ammoniatum 774 
Hydrargyrum bichloratum 
corrosivum TAT 
Hydrargyrum  biiodatum 
rubrum 758 
Hydrargyrum borussicum 757 
Hydrargyrum chloratum 752 
Hydrargyrum  chloratum 
mite 752 
Hydrargyrum corrosivum 
sublimatum 747 
Hydrargyrum cum creta 775 
Hydrargyrum cyanatum 1757 
Hydrargyrum iodatum 760 
Hydrargyrum iodatum fla- 
vum 760 
Hydrargyrum muriaticum 752 
Hydrargyrum  oxidatum 
flavum 762 
Hydrargyrum  oxidatum 
preecipitatum . 762 
Hydrargyrum oxydatum 
rubrum 763 
Hydrargyrum oxydatum 
via humida paratum 762 
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Hydrargyrum  precipita- 


tum per se (note) 764 
Hydrargyrum  sulfuratum 
rubrum 767 


Hydrargyrum sulphuricum 765 
Hydrargyrum sulphuricum 


flavum 766 
Hydras ferricus 670 
Hydras ferrosus 676 
Hydrastia 778 
Hydrastin 778 
Hydrastine 778 
Hydrastis 777 
Hydrastis Canadensis 777, 1304 
Hydrastis Canadensis 

(note) 1540 
Hydrate de chloral 406 
Hydrate de l’alumine 165 


Hydrate de peroxyde de fer 
gélatineux 676 


Hydrate de phenyl 48 
Hydrate de sesquioxide de 

fer sec 679 
Hydrate of aluminium 165 
Hydrate of chloral 406 
Hydrate of ether 137 
Hydrate of ethylen 131 
Hydrate of hydrochloric 

acid 68 
Hydrate of potash 1143 
Hydrate of potassa 1142 
Hydrated alumina 165 
Hydrated oxide of amyl 148 
Hydrated oxide of iron 676 
Hydrated oxide of iron 

with magnesia 678 
Hydrated oxide of phenol 48 


Hydrated peroxide of iron 676, 


679 

Hydrated sesquioxide of 
iron 676 
Hydric ether 131 
Hydricum 1308 
Hydride of amyl 1773 
Hydrides, organic 1665 
Hydriodate of hyoscine 780 
Hydriodate of potassa 1174 


Hydriodate of quinine 


(note) 1216 
Hydriodic acid 805 
Hydriodic acid, dilute 1665 
Hydriodic ether 1675 
Hydrobilirubin 655 


Hydrobromate of cinchoni- 


dine 457 
Hydrobromate of homatro- 
pine (note) 284 


Hydrobromate of hyoscine 780 
Hydrobromate of morphine 


(note) 957 
| Hydrobromate of pilocar- 
pine 1105 
Hydrobromate of quinine 
1218, 1219 
Hydrobromic acid, diluted 62 
Hydrobromic acid, table of 
the specific gravity of 64 
Hydrobromice ether 1591 
Hydrobromsaure 62 
Hydrobryoretin 302 
Hydrocarbons 359 
Hydrocarotin 1598 
Hydrochloras morphicus 958 
Hydrochlorate d’ammoni- 
aque 173 
Hydrochlorate de chaux 314 
Hydro-chlorate de soude 1326 
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Hydrochlorate of ammonia 173 
Hydrochlorate of apomor- 


hine 211 
Hydrochlorate of berber- 
ine (note) 1540 


Hydrochlorate of chinoidin 404 
Hydrochlorate of conine 488 
Hydrochlorate of lime 314 
Hydrochlorate of morphine 958 
Hydrochlorate of pilocar- 

pine 1103 
Hydrochlorate of quinine 1219 
Hydrochlorate of quinine 

and urea 
Hydrochlorate of quinine 


1216 


with urea 1215 
Hydrochloric acid 64 
Hydrochloric acid, gas 68 


Hydrochloric acid, hydrate 


of 68 
Hy drochlorie acid, liquid 68 
Hydrochloric acid, table of 

the specific gravity of 66 
Hydrochloric solution of 

arsenic 858 


Hydrocinchonine 447, 449, 458 


Hydrocotarnia 1066 
Hydrocotarnine 1062, 1066 
Hydrocotin 1625 
Hydrocotyle Asiatica 1666 


Hydrocyanate of morphine 


(note) 956 
Hydrocyanie acid, anhy- 

drous 71 
Hydrocyanie acid, diluted 70 


Hydrocyanic acid, Scheele’s 73 
Hydrocyanic ether 1666 


Hydro-elaterin » 535 
Hydrogen nitrate 81 
Hydrogen sulphate 105 
Hydrolat distillée de fleurs 
d’oranger 232 
Hydrolat simple 237 
Hydrolats 212 
Hydrometer 142 


Hydrometer, table showing 
specific gravity corres- 
ponding with degree of 1816 

Hydroquinone 1509 

Hydrosublimate of mercury 754 


Hydrosulphurie acid 1382 
Hydrosulphurous acid 1330 
Hygrine 564 
Hymeneza courbaril 1572 


Hymenza Mozambicensis 1619 
Hymeneza verrucosa 1619 


Hymenodictyon 444 
Hyoglocholic acid 265 
Hyoglycholic acid 655 
Hyoscine 283, 780 
Hyoscinic acid 780 
Hyoscyamia 779 
Hyoscyami folia 781 
Hyoscyamine sulphas 779 


Hyoscyamine 283, 779, 780 
Hyoseyaminum sulfuricum 779 


Hyoscyamus 781 
Hyoscyamus albus 781 
Hyoscyamus niger 283, 781 
Hyotaurocholic acid 265, 655 
Hyperanthera moringa 1713 


Hyperchlorate of potassium 1721 


Hypericum perforatum 1666 
Hypericum red 1666 
Hypermanganas kalicus 1184 


Hypermanganas potassi- 


cus 1184 


a 
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Hyperoxymuriate of po- 


tassa 1162 
Hypochlorite of calcium 323 
Hypochlorite of lime 323 
Hypochlorite of sodium 895 


Hypochlorite of zinc, solu- 


tion of 1549 


Hypodermic injection of 
morphia (note) 1075 
Hypogeic acid 1657, 1659 


Hyponitrous oxide 80 


liypophosphis calcicus 315 
Hypophosphis ferricus 671 
Hypophosphis kalicus 1172 
Hypophosphis potassicus 1172 
Hypophosphis sodicus 1329 
Hypophosphite de chaux 315 
Hypophosphite de fer 671 


Hypophosphite de potasse 1172 


Hypophosphite de soude 1329 
Hypophosphite of berber- 
ine (note) 1540 


Hypophosphite of calcium 315 


Hypophosphite of iron 671 
Hypophosphite of iron, 
syrup of 671 
Hypophosphite of lime 315 
Hypophosphite of potas- 
sium 1172 


Hypophosphite of quinine 1216 
Hypophosphite of quinine 
(note) 1217 
Hypophosphite of soda 1329 
Hypophosphite of sodium 1329 


Hypophosphorous acid 1094 
Hypophosphorous _ acid 
(note) 1173 
Hypophosphorous oxide 1094 
Hypopicrotoxie acid 1614 
Hyposulphis sodicus 1330 
Hyposulphite de soude 1330 


Hyposulphite of calcium 1331, 
1667 
Hyposulphite of sodium 1330 


Hyposulphite of sodium 


and silver 1667 
Hyposulphites 1757 
Hyposulphurous acid 1382 
Hyraceum 1667 
Hyrax Capensis 1667 
Hyssop 1667 
Hyssopus officinalis 1667 

iL 
Taborandi 1104 
Iberis amara 1668 
Icaya 1668 
Iceland moss 396 
Ice-plant 1697 
Ichthyocolla 783 
Ichthyocolle 783 
Icica 536 
Icica icicariba 536 
Ictodes foetidus 1635 
Idrialin 1043 
Igasuric acid 974 
Igasurine 974 
Ignatia 786, 1365 
Ignatia amara 786 
Ignatiusbohne 786 
Tgnazbohnen 786 
Tlex 1668 
Tlex aquifolium 1668 
Ilex cassine 1669 
Tex dahoon 1669 
Ilex maté 1668 














Tlex opaca 1668 
Ilex Paraguaiensis 1668 
Ilex verticillata 1191 
Ilex vomitoria 1669 
Tlexanthin 1668 
Tlicie acid 1668 
Tlicin 1668 
IWicium 786 
Tlicium anisatum 194, 786 
Tlicium Floridanum 787 
Illicium Griffithii 787 
Illicium magus 787 
Iilicium parviflorum 787 
Illicium religiosum 195, 787 
Impatiens balsamina 1669 
Impatiens fulva 1669 


Impatiens noli-me-tangere 1669 


Impatiens pallida 1669 

Imperatoria ostruthium 127, 

1669 

Imperatorin 1669 

Imperial drink 1154 
Impure carbonate of am- 

monium 1080 


Impure carbonate of po- 


tassium 1158 
Impure emetia 815 
Impure potassa 1158 
Impure soda 1321 


Impure subacetate of cop- 


per 507 
Impure sulphate of beber- 

ine 973 
Ineine 1755 
Incompatibles with ferric 

chloride (note) 661 
Indelible ink 1670 
Indelible red ink 1670 
India gum 13 
India isinglass 784 
India myrrh 970 
India opium (note) 1060 
India rhubarb 1239 
India root 1651 
India rubber 1595 
India senna 1297 
Indian bael 280 
Indian bdellium 1583 
Indian cucumber 1696 
Indian dye 7717 
Indian frankincense 1714 
Indian gum nuts 1755 
Indian hemp 211, 338 
Indian paint 1266 
Indian physic 1663 
Indian poke 1519 
Indian red 1711 
Indian sage 568 
Indian sarsaparilla 738 
Indian tobacco 902 
Indian turmeric 777 
Indian turnip “© 1577 
Indian yellow 1670 
Indican 1671 
Indigo 1671 
Indigo blue 1671 
Indigo, wild 1582 
Indigofera anil 1671 
Indigofera argentea 1671, 
Indigofera tinctoria 1671 
Indigotin 1671 
Indischanftinktur 1443 
Indischer hanf 338 
Indischer hanf- extrakt 596 
Inée 1672 
Infusa 788 


Infusion-jar, Alsop’s (note) 789 


Infusion mug, 
(note) 
Infusion of bearberry 
Infusion of brayera 
Infusion of buchu 
Infusion of Calisaya bark 
Infusion of calumba 
Infusion of cascarilla 
Infusion of catechu 
Infusion of chamomile 
Infusion of cloves 
Infusion of cusparia 
Infusion of ergot 
Infusion of chiretta 
Infusion of cinchona 
Infusion of dandelion (note) 
Infusion of digitalis 
Infusion of dulcamara 


Squire’s 


789 
799 
791 
791 
793 
791 
792 
792 
790 
792 
793 
794 
792 
793 
799 
794 
794 


Infusion of ginger (note) 799 
Infusion of hickory ashes 

— and soot 1751 
Infusion of hops 746, 795 
Infusion of juniper (note) 795 
Infusion of kousso 794 
Infusion of linseed 796 
Infusion of matico 796 


Infusion of orange peel 
Infusion of pareira brava 
(note) 
Infusion of quassia 
Infusion of rhatany 
Infusion of rhubarb 
Infusion of sage (note) 
Infusion of serpentary 
Infusion of senega 
Infusion of senna 
Infusion of spigelia (note) 
Infusion of tar (note) 
Infusion of thoroughwort 
(note) 
Infusion of valerian 
Infusion of wild-cherry 
Infusion of yellow bark 
Infusionen 
Infusions 
Infusum angustura 
Infusum anthemidis 
Infusum aurantii 
Iufusum aurantii composi- 
tum 
Infusum barosma 
Infusum brayerez 
Infusum buchu 
Infusum calumbze 
Infusum caryophylli 
Infusum cascarille 
Infusum catechu 
Infusum chamomille ro- 
mane 
Infusum chiratz 
Infusum cinchone 
Infusum cinchone flavee 
Infusum cusparize 
Infusum cusso 
Infusum digitalis 
Infusum diosmee 
Infusum duleamare 
Infusum ergotze 
Infusum eupatorii (note) 
Infusum gentiane compo- 
situm 795, 
Infusum humuli 
Infusum juniperi (note) 
Infusum kramerize 
Infusum lini 
Infusum lupuli 
Infusum maticze 


119 


791 


796 
797 
795 
197 
798 
798 
798 
798 
799 
796 


794 
799 
796 
793 
788 
788 
793 
790 
791 


791 
791 
791 
791 
791 
792 
792 
792 


790 
792 
793 
793 
793 
794 
794 
791 
794 
794 
794 


948 
795 
795 
795 
796 
795 
796 





Index. 


Infusum pareire (note) 796 
Infusum picis liquid 

(note) 796 
Infusum pruni Virginiane 796 
Infusum quassize 797 
Infusum rhei 797 
Infusum rose acidum 797 
Infusum ros compositum 797 
Infusum salvize (note) 798 
Infusum seneg2 798 
Infusum sennz 798 
Infusum senne composi- 

tum 798 
Infusum serpentarize 798 
Infusum spigeliz (note) 799 
Infusum taraxaci (note) 799 
Infusum uve ursi 799 
Infusum valerian 799 


Infusum zingiberis (note) 799 


Ingwer 1556 
Ingwerpastillen 1487 
Ingwersyrup 1415 
Ingwertinktur 1476 
Inhalation of chlorine 1515 
Inhalation of chloroform 418 
Inhalation of conia LO1d 


Inhalation of creasote 499, 1515 
Inhalation of hydrocyanic 


acid 1514 
Inhalation of iodine 1515 
Inhalations 1514 
Injectio morphie hypoder- 

mica (note) 1075 
Ink 91, 1672 
Ink, blue 91, 1672 
Ink, indelible 1670 
Ink, red indelible 1670 
Inkomankomo 262 
Inks, colored 1672 
Inceine 1755 
Inosit 1256 
Insect powder 1673 
Insoluble chloral 407 
Insoluble red coloring mat- 

ter of cinchona 451 
Insoluble sulphur 1381 
Inspissated infusions - 790 
Inspissated ox gall 656 
Insuccation 585 
Tnula 799 
Inula helenium 799 
Inulin 254, 800, 1424 
Invert sugar 79, 144, 1256 
Todal 1673 
Todate of calcium 1673 
Todate of iron 672, 1673 
Iodate of potassium 1673 


Todate of sesquioxide of 


iron 1673 
Tode 803, 1674 
Iodic acid 805, 1674 
Iodic alimentation 809 
Iodic oxide 805 
Todide of allyl 1041 
Iodide of ammonium 176 
Iodide of ammonium, lini- 

ment of (note) 177 
Iodide of amyl 1773 
Todide of antimony 1674 
Todide of arsenic 256 
Iodide of barium 1674 
Iodide of bismuth and po- 

tassium 1674 
Iodide of cadmium 306 
Iodide of calcium 1674 


Todide of calcium, syrup of 


Todide of ethyl 1675 
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Todide of gold 1656 
Iodide of iron 672 


Iodide of iron, glycerate 

of (note) 673 
Iodide of iron, saccharated 674 
Iodide of iron, tasteless 


(note) 673 
Iodide of lead 1133 
Iodide of lead plaster 552 
Iodide of lithium (note) 899 
Iodide of manganese 1691 
Iodide of mercury 760 
Iodide of potassium 1173 
Iodide of propionyl 1041 
Todide of silver 244 
Iodide of sodium A301 
Iodide of starch 191 
Iodide of sulphur 1376 
Iodide of zine 1549 
Iodides of calomel 1675 
Iodidum cadmicum 306 
Iodina 803 
Iodine 803 
Iodine bath 810 
Iodine disulphide 1376 


Iodine, estimation of (note) 807 
Iodine, officinal prepara- 


tions of 812 
Iodine ointment 1501 
Iodine paint 810 
Todinium 803 
Iodized camphor 811 
Todized collodion 475 
Todized cotton 811 
Iodized glycerin 810 
Todized hydriodate of qui- 

nine (note) 1216 
Todized oil (note) 809 
Iodized phenol (note) 53 
Iodized starch 191 
Iodized syrup of horse- 

radish (note) 253 


Todochlorides of mercury 1675 
Iodocinchonidine sulphate 


(note) 1223 
Todocinchonine — sulphate 
(note) 1223 
Todoform 801 
Iodoform collodion (note) 475 
Jodoform gauze 802 
Todoform ointment 1501 
Iodoforme 801 
Todoformium 801 
Todoformum 801 
Iodohydrargyrate of po- 
tassium 1675 
Todosulphate of quinine 
(note) 1223 
Todo-tannin 805 
Todous acid 805 
Todum 803 
Iodure d’amidon 191 
Todure d’ammonium 176 
Todure d’arsenic 256 
Iodure de cadmium 306 
Iodure de fer 672 
Todure de plomb 1133 
Iodure de potassium 1173 
Iodure de sodium 1331 
Iodure de soufre 1376 
Todure de zine 1549 
Iodure mercureux 760 
Todure mercurique 758 
TIoduretum ammonicum 176 


Ioduretum hydrargyricum 758 
Ioduretum hydrargyrosum 760 
Ioduretum kalicum 1173 
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Ioduretum plumbicum 1133 
Ioduretum potassicum 1173 
Ioduretum sulfuris 1376 
Tonidium ipecacuanha 
(note) 816 
Jonidium marcucci 1676 


Ionidium marcucci (note) 817 

Ionidium microphyllum 
(note) 817 

Tonidium parviflorum(note) 817 


Ipecac 812 
Ipecacuanha 812 
Ipecacuanha lozenges 1484 
Ipecacuanha syrup 1403 
Tpecacuanhie acid 815 
Tpomea jalapa 820 
Ipomeea macrorrhiza 820 


Ipomeea macrorrhiza (note) 823 
Ipomeea orizabensis 822, 1289 
Ipomeea pandurata (note) 821 
Ipomea purga 820 
Ipomeea simulans (note) 823 
Ipomeea turpethum 766, 1770 


Ireos (note) 818 
Tridin 820 
Tridoline 1613 
Iris 818 
Iris de Florence (note) 818 
Iris Florentina 818 
Tris foetidissima 818 
Iris Germanica 818 
Iris pseudo-acorus 818 
Iris tuberosa 818, 1663 
Tris versicolor 818 
Trish moss 421 
Irish whisky (note) 141 
Trisia 818 
Trisin 820 
Irlindisches moos 421 
Tron 687 
Iron barks 565 
Iron by hydrogen 692 
Tron filings 687, 691 
Tron, officinal preparations 

of 690 
fron plaster 545 


Iron reduced by hydrogen 692 


Iron wire 691 
Isatin 1671, 1672 
Isatis tinctoria 1676 
Isinglass 783 
Isinglass plaster 547 
Isis nobilis 1620 
Islandisch-moos-absud 518 
Islandische flechte 396 
Islindisches moos 396 
Isobutylic ether 196 
Isobutyric acid 254 
Isodulcite 1211 
Isonandra gutta 732 
Tsopelletierine 425 
Isophlorisin 1726 
Isopyrine 1676 
Isopyrum thalictroides 1676 
Tsosulphocyanate of allyl 1041 
Iso-terebenthene 1045 
Iso-xylol 1613 
Issue-peas 1660 
Isuvitinic acid 329 
Italian castor oil (note) 1034 
Italienische pillen 1110 
Iva 1560 
Ivaol 1560 
Ivory black 352 
Ivraie 1689 
Ivy 1660 
Ivy-gum 1660 
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i 
Jaborandi 1104 
Jaborine 1105 
Jaen bark 431 
Jafferbad aloes 155 
Jaggary 1256 
Jalap digité (note) 824 


Jalap digité majeur (note) 822 


Jalap stalks (note) 823 
Jalapa 820 
Jalape resina 1231 
Jalape 820 
Jalapen-extrakt 623 
Jalapenharz 1231 
Jalapen knollen 820 
Jalapentinktur 1461 
Jalapenwurzel 820 
Jalapic acid (note) 823 
Jalapin 821, 822, 1289 
Jalapin (note) 823 
Jalapinol (note) 823 
Jamaica dogwood 1728 
Jamaica ginger 1557 
Jamaica kino 831 
Jamaica pepper 1118 
Jamaica sarsaparilla 1280 
Jamaicine 1593 
Jamborandi 1104 


James’ antimonial powder 1198 


James’ powder 1198 
Jamestown weed 1368 
Janipha manihot 1761 
Japaconine 124 
Japaconitine 124 
Japaconitine (note) 127 
Japan camphor 331 
Japan sago 17438 
Japan varnish-tree 1564 
Japan wax 384, 385, 978 
Japan wax (note) 385 
Japanese aconite 127 


Japanese belladonna (note) 282 


Japanese isinglass (note) 785 
Japanese pepper (note) 1539 
Jargonelle pear essence 1648 
Jasminum grandiflorum 1713 
Jasminum officinale 1713 
Jasminum sambac 1713 
Jatamansi root 1384 
Jateorrhiza calumba 318 
Jateorrhiza palmata 319 
Jatropha curcas 1053, 1582 
Jatropha manihot 1582 
Jatropha multifida 1582 
Jatropha oil 1582 
Jatropha urens 1582 
Java cardamom (note) 360 
Java coffee 307 
Javanine 447, 448 
Javelle’s water 1610 
Jeffersonia diphylla 1677 
Jellies 1677 
Jerubeba 530 
Jerusalem cherry 530 
Jerusalem oak 40] 
Jervine 1520, 1775 
Jesuits’ drops 1442 
Jesuits’ powder 455 
Jewel-weed 1669 
Jimson weed 1364 
Jod 803 
Jodammonium 176 
Jodblei 1313 
Jodblei-pflaster 552 
Jodbleisalbe 1502 
Jodcadmium 306 














Jodeisen 672 
Jodkadmiumsalbe 1492 
Jodkalium Bie; 
Jodkaliumsalbe 1503 


Jodkalium-seifenliniment 855 


Jodliniment 855 
Jodnatrium 1331 
Jodquecksilber-arsenik-l6- 
sung 862 
J odquecksilbersalbe 1497 
Jodsalbe 1o01 
J odschwefel 1376 
J odschwefelsalbe 1504 
Jodstirke 191 
Jodtinktur 1459 
Jodzink 1549 
Johannesia princeps 1712 
J ohannesine 1712 
Johanniswurzel 261 
Johnny jump-up 1538 
Johnston’s fluid beef 1644 
Jordan almonds 183 
Juglandic acid 826 
Juglans 825 
Juglans cathartica 825 
Juglans cinerea 825 
Juglans nigra 825 


Juglans regia 825, 977 


Juice of broom 1375 
Juice of dandelion 1375 
Juice of hemlock 1375 
Juice of hyoscyamus 13875 
Juices 1375 
Jujubse 1783 
Jujube paste 1783 
Juniper 826 
Juniper berries 826 
Juniperin (note) 827 
Juniperus 826 
Juniperus communis 826 


Juniperus communis (note) 1030 


Juniperus depressa 827 
Juniperus lycia 1714 
Juniperus oxycedrus 

(note) 1031 
Juniperus Sabina 1253 


Juniperus Virginiana 392, 1253, 
1678 


Jute, carbolized 54 
K 
Kadmium 304 
Kadmiumjodiir 306 
Kempferia rotunda 1782 
Keva 306 
Kaffee 306 
Kainite 1186 
Kakaobutter 1048 
Kakelah seghar 359 
Kalabarbohne 1096 
Kalabarbohnen-extrakt 635 
Kali aceticum 1147 
Kali arsenicosum solutum 890 
Kali biecarbonicum 1148 
Kali bichromicum 1151 
Kali bitartaricum 2 
Kali carbonicum 1156 


Kali carbonicum acidulum 1148 
Kali causticum fusum 1142 
Kali chloricum 1162 
Kali chromicum rubrum 1151 


Kali citricum 1164 
Kali hydricum fusum 1142 
Kali hydricum solutum 887 
Kali bydriodicum 1173 


Kali hypermanganicum 
crystallisatum 

Kali hypophosphorosum 

Kali muriaticum oxygen- 


1184 
1172 


atum 1162 
Kali nitricum 1179 
Kali oxymuriaticum 1162 
Kali purum 1142 
Kali sulfuricum 1186 
Kali sulfurosum 1188 
Kali tartaricum 1189 
Kali tartaricum boraxa- 

tum (note) 1153 
Kalikutki 1728 
Kalilange 887 
Kalimetall 1142 
Kalisalpeter 1179 
Kalisaya-rindenaufguss 793 
Kalischwefelleber 1145 
Kaliseife 1278 
Kalium 1142 
Kalium borussicum 1170 
Kalium bromatum 1154 
Kalium cyanatum 1166 
Kalium ferrocyanatum 1170 
Kalium-hydrat 1142 
Kalium iodatum LL73 
Kalium sulfuratum 1145 
Kalk 322 
Kalksyrup 1397 
Kalkliniment 853 
Kalkwasser 865 
Kalmia angustifolia 1678 
Kalmia glauca 1678 
Kalmia latifolia 1678 
Kalmie 828 
Kalmuswurzel 311 
Kalumbo 318 
Kamala 828 
Kameela 828 
Kamille 934 
Kamillenblumen 934 
Kampeschenholz 735 
Kampfer 330 
Kampferliniment 853 


Kampfer quecksilbersalbe 1497 


Kampfer spiritus 1358 
Kampferwasser 233 
Kandaharee hing 258 
Kantharide 341 
Kapseln des weissen mohns 1082 
Kardamomentinktur 1445 
Karua puttay 460 
Kaskarilla-aufguss 792 
Kaskarillrinde 366 
Kaskarilltinktur 1445 
Kassu (note) 378 
Kastanie 370 
Kastanienblitter 370 
Katechu 375 
Katechupastillen 1482 
Katechutinktur 1446 
Katzenmiinze 1601 
Kiiuflisches chloroform 420 
Kauri gum 1678 
Kaustisches kali 1142 
Kava (note) 933 
Kava root (note) 933 
Kavahin (note) 933 
Kawa (note) 933 
Kawine (note) 933 
Kayuputieh 1003 
Kebabeh 504 
Kekune oil 1566 
Kellerhols 941 
Kellerholsrinde 941 
Kelp 803, 1321 





Index. 


Kentish’s liniment 857 
Kermes 466 
Kermesbeerenwurzel 1100 
Kermes mineral (note) 208 
Kerner’s test for quinine 
(note) 1226 
Kerunfel 363 
Ketones 334 
Kieserite 913 
Kiew 1701 


Kinate of cinchonine 449 
Kinate of quinine 449 
Kinderpulver 1204 
King’s yellow 1716 
Kinie acid 446, 447, 449 
Kino 830 
Kino juice (note) 833 
Kino of Colombia 832 
Kinoie acid 831 
Kinoin 831 
Kinone 449 
Kino-red 831 
Kino-tannie acid 830 
Kinotinktur 1461 
Kinovie acid 447 
Kinovie bitter 450 
Kinovin 447, 450 
Kirsch 240 
Kirschlorbeer 844 
Kirschlorbeerwasser 238 
Klapperrose 1243 
Klapperschlangenwurzel 1293 
Klatschrosen 1243 
Klatschrosensaft 1409 
Kleesaure 89 
Kleine cardamomen 359 
Klettenwurzel 843 
Knoblauch 149 
Knoblauchsyrup 1394 
Knochen-asche 1079 
Knochen kohle 352 
Knollige schwalbenwurzel 260 
Knorpeltang 421 
Knot grass 1588 
Knot-root 1616 
Kochsalz 1394 
Kohlensaure magnesia 909 
Kohlensaure magnesialé- 
sung 880 
Kohlensaures ammonium 171 
Kohlensaures kali 1156 
Kohlensaures lithon 899 
Kohlensaures natron TEP. TE 
Kohlensaures zinkoxyd 1545 
Kohlensaurewasser 224 
Kohlenstoff 351 
Kohlenumschlag 374 
Kola nuts 1754 
Kolbenmoos 905 
K6Inerwasser 1359 
Kolombo-extrakt 595 
Kolombo-infusion 791 
Kolombotinktur 1443 
Kolophonium 1230 
Koloquinten 477 
Koloquinten-extrakt 603 
Koloquintenmark ATT 
Kombé poison 1678 
K6nigschina-absud 518 
Konigswasser 86 
Koossin 298 
Koosso 297 
Koriander » 493 
Korianderol 1009 
Kornbranntwein SoD, 
Kornmutter 556 
Kosin 298 











1891 
Kossala 1678 
Kosso 297 
Kossotrank 791, 794 
Koumys 1678 
Kousso 297 
Kraftmehl 187 
Krihenaugen 974 
Krahenaugentinktur 1465 
Krameria 854 
Krameria argentea (note) 834 


Krameria ixina 834 
Krameria-tannic acid 835 
Krameria tomentosa (note) 834 


Krameria triandra 834 
Krameriz radix 834 
Krameric acid 835 
Krappwurzel 1740 
Kreide 499 
Kreidemixtur 946 
Kreidepastillen 1485 
Kreosol 730 
Kreosot 495, 1613 
Kreosot-mixtur 945 
Kreosotsalbe 1493 
Kreosotum 495 
Kreosotwasser ah 
Kresol 730 
Kreuzdornbeerensaft 1235 
Kreuzdornbeerensyrup 1408 
Kroton6l-liniment 854. 
Kruidnagel 363 
Kryptidine 1613 
Kubeben 504. 
Kubebenextrakt 991 
Kubebendél 1010 
Kubebenpastillen 1483 
Kubebentinktur 1450 
Kiichenschelle 1195 
Kuhkritse 1702 
Kiihlwasser 886 
Kukui oil 1563 
Kiimmel 362 
Kiimmeldél 1005 
Kiimmelwasser 234 
Kumys 1678 
Kupfer 510 
Kupferdraht 510 
Kupfervitriol 508 
Kiirbissamen 1085 
Kurkuma 1629 
Kurundu 460) 
Kusso 297 
Kutchina opium (note) 1059 
Kyanol 1572 
L 
Labarraque’s solution 893 
Labdanum 1679 
Labrador tea 1683 
Laburnie acid 1632 
Laburnin 1632 
Laburnine 1632 
Laburnum 1631 
Lac 836, 1680 
Lac ammoniaci 944 
Lac asafoetidee 945 
Lac dye 1681 
Lac scammoniti 951 
Lae sulphuris 1378 
Lac vaccinum 836 
Lacca in placentis 1681 
» Lacein 1681 
Lachryma scammony 
(note) 1287 
Lacquer plant (note) 385 
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Lactas ferrosus 674 
Lactate de fer 674 
Lactate of calcium 675 
Lactate of iron 674 


Lactate of iron and quinine 


(note) 675 
Lactate of iron and strych- 

nine (note) 675 
Lactate of manganese 1692 


Lactate of quinine (note) 1217 
Lactate of zinc 168] 
Lactic acid 78, 1062 


Lard 








Index. 


Lard oil 978, 993 
Lard oil group of fixed oils 978 
Lardo 129 
Large cardamom (note) 360 
Large-flowering spurge 1640 


Large senega (note) 1294 
Larger cardamom 360 
Larger striated ipecacu- 
anha (note) 817 
Laricis cortex 844 


922 
922 


Larinus maculatus (note) 
Larix cedrus (note) 


Lactic acid, concrete 80 | Larix Europea 844, 1427 
Lactin 1261 | Larix Europza (note) 922 
Lactose 16, 1261 | Larixine 844 
Lactuca 840 | Larixinic acid 844 
Lactuca altissima 840 | Larkspur 1682 
_ Lactuca elongata 840 | Larrea Mexicana 1680 
Lactuca montana 841 | Latakia tobacco (note) ‘| 1417 
Lactuca sativa 840 | Latwergen 480 
Lactuea scariola 841 | Laudania 1067 
Lactuca virosa 840,1057 | Laudanine 1062, 1067 
Lactucarium 840 | Laudanosia 1068 
Lactucariumsyrup 1404 | Laudanosine 1062, 1068 
Lactucerin (note) 842 | Laudanum 1466 
Lactucic acid (note) 843 | Laudanum of Sydenham 1537 
Lactucin | 842 | Laughing gas 80 
Lactucone (note) 842 | Laurel 1678 
Lada 1119 | Laurel oil 978 
Ladanum 1679 | Laurel water 238 
Ladies’ mantle 1565 | Laurier cerise 844 
Ladies’ slipper 514 | Lauro-cerasi folia 844 
Ladies’ slipper root 514 | Lauro-ceraso 844 
Lady Webster’s dinner Lauro-stearic acid 396 
pills 1110 | Laurostearin 1727 
Leevo-tartaric acid 121 | Laurus benzoin 286 
L’agaric de couche 1703 | Laurus camphora 330 
Lager beer 917 | Laurus cassia 461, 462 
Lait 836 | Laurus cinnamomum 461 
Lait ammoniacal 944 | Laurus culilawan 1627 
Lait d’amandes 944 | Laurus nobilis 978, 1358, 1682 
Lait d’asafoetida 945 | Laurus pichurim 1727 
Lait de gaiac 948 | Laurus sassafras 1285 
Lait de soufre 1377 | Lavande 845 
Laitue vireuse 840 | Lavandelblumen 845 
Lake 467 | Lavandelbluthen 845 
Lake water 218 | Lavandelél 1014 
Lakes 1682 | Lavandelspiritus 1356 
Lakritzen-mixtur 048 | Lavandola 845 
Lakriz 615 | Lavandula 845 
Lakrizensaft 615 | Lavandula spica 845, 1014 
Laminaria bulbosa 804 | Lavandula vera 845, 1014 
Laminaria digitata 356, 804 | Lavender 845 
Laminaria saccharina 804 | Lavender drops 1463 
Lana gossypii 722 | Lavender flowers 845 
Lana philosophica 1551 | Lavender water 1357 
Lanahoria 1598 | Lawsonia alba 1683 
Lancaster blackdrop 23 | Lawsonia inermis 1683 
Lanthopia 1069 | Lead 1126 
Lanthopine 1062, 1069 | Lead oleate 550 
Lapfenkorn 556 | Lead plaster 550 
Lapilli cancrorum 1626 | Lead water 886 
Lapis bezoar occidentalis 1588 | Leadwort 1730 
Lapis bezoar orientalis 1588 | Leaf isinglass 784 
Lapis calaminaris 1594 | Leaf tobacco 1416 
Lapis causticus chirurgo- Leather flower * 1612 
rum 1142 | Leather wood 1635 
Lapis divinus 509 | Leberthran 1020 
Lapis infernalis 248 | Lecanora tartarea 1688 
Lappa 843, 1682 | Lecanoric acid 1688 
Lappa major 1682 | Lecithrin 1080 
Lappa minor 1682 | Leditannic acid 1683 
Lappa officinalis 843 | Ledoyen’s disinfecting so- 
Larch bark 844! lution 1135 
Lirchenrinde 844 | Ledum camphor 1683 
Larchenrindentinktur 1462 | Ledum latifolium 1683 
129 | Ledum palustre 1683 | 











Leech 739 
Leek 1683 
Legno della quassia 1207 
Legno di Campeggio 735 
Legno guaiaco 727 
Leino! 1016 
Leinsame 850 
Leinsamen-aufguss 796 
Leinsamend6l 1016 
Leinsamen-umschlag 374 
Leipsic yellow 1610 
Lemnian bole 1590 
Lemon balm 938 
Lemon juice 848 
Lemon peel 847 
Lemon yellow 1610 
Lemons 847 
Leno de quassia 1207 
Lentisk 931 
Leontice thalictroides 380 
Leontodon taraxacum 1423 
Leonurus cardiaca 1683 
Leopard’s bane 253 
Lepidolite 900 
Lepidum sativum 977 
Lepra mercurialis 772 
Leptandra 846 
Leptandra purpurea 846 
Leptandra Virginica 846 
Leptandra-wurzel 846 
Leptandra-wurzel-extrakt 627 
Leptandrin 847 
Lerp (note) 922 
Lesser cardamom 360 


Lesser periwinkle NRT 
Lesser striated ipecacuanha 


(note) 817 
Lessive caustique 887 
Lettuce 840 
Lettuce opium 842 
Leucgl 1571, 1604 
Leucoline 1604 
Leucotin 1613 
Leukoline 1613 
Leyant wormseed 1270 
Levigation 500 
Levisticum officinale 1684 
Levulin ‘ 1424 
Levulose 144, 1261 
Levulose (note) 922 
Levire 392 
Levire de biére 392 
Ley 1513 
Liatris odoratissima 1684, 1768 


Liatris scariosa 1684, 1768 
Liatris spicata 1683 
Liatris squarrosa 1684, 1768 
Lichen d’Islande 396 
Lichen Islandicus 396 
Lichen starch 397 
Lichen stearic acid 398 
Lichene islandico 396 
Lichenin 397 
Lichenoid 397 
Licopodio 905 
Licorice 615 
Licorice root 717 
Liege 1622 
Life-everlasting » 1655 


Light carbonate of magnesia 909 


Light daturine 1364 
Light magnesia 906, 909 
Light oil of cloves 1007 
Light oil of wine 994 
Lignum benedictum 727 
Lignum Campechianum 735 
Lignum cceruleum 735 


Lignum colubrinum 974 
Lignum guajaci 727 
Lignum sanctum 727 
Lignum santalinum ru- 
brum 1269 
Lignum vite 727 
Ligulin 1684 
Ligusticum levisticum 1684 
Ligustrin 1684 
Ligustrum vulgare 1684 
Lilac 1760 
Lilacin 1760 
Lilium bulbiferum 1684 
Lilium candidum 1684 
Lima bark 431 
Limailles de fer 691 
Limatura de hierro 691 
Limatura di ferro 691 
Limatura ferri 691 
Lime 322 
Lime-fruit 848 
Lime juice 56, 848 
Lime liniment 853 
Lime ointment aye 
Lime water 865 
Limonade au citrate de 
magnésie 881 
Limonen 847 
Limonensaft . 848 
Limonenschale 847 
Limones 847 
Limoni 847 
Limonis cortex 847 
Limonis succus 848 
Limons 847 
Linaria vulgaris 1573 
Linaza 850 
Linden 1684 
Ling 1020 
Lini farina 850 
Lini semina 850 
Liniment ammoniacal 852 
Liniment au chloroforme 854 
Liniment calcaire 853 
Liniment camphré 853 
Liniment camphré ammo- 
* niacal 853 
Liniment crotoné 854 
Liniment d’aconite 851 
Liniment de belladone 852 
Liniment ioduré 855 
Liniment mercuriel 854 
Liniment of aconite 851 
Liniment of belladonna 852 
Liniment of croton oil 854 
Liniment of iodide of 
ammonium (note) 177 
Liniment of iodide of po- 
tassium and soap 855 
Liniment of iodine 855 
Liniment of lime 853 
Liniment of mercury 854 
Liniment of opium 855 
Liniment of subacetate of 
lead 855 
Liniment of turpentine 
and acetic acid 858 
Liniment opiacé 855 
Liniment phosphoré 1030 
Liniment saturné 855 
Liniment savonneux cam- 
phré 856 


Liniment savonneux ioduré 855 
Liniment sinapisé composé 857 


Liniment térébinthiné 
Liniment térébinthiné 
acétique 


857 


858 | 














Index. 


Liniment volatil 852 
Linimenta 851 
Linimente 851 
Liniments 851 
Linimentum aconiti 851 
Linimentum ZEruginis 

(note) 507 
Linimentum ammoniacale 852 
Linimentum ammoniz 852 
Linimentum ammoniatum 852 
Linimentum belladonnze 852 
Linimentum ecalcis 853 
Linimentum camphoree 853 
Linimentum camphor 

com positum 853 


853 
853 
854 
854 
854 
855 
854 
855 


Linimentum camphoratum 
Linimentum cantharidis 
Linimentum chloroformi 
Linimentum crotonis 
Linimentum hydrargyri 
Linimentum iodi 
Linimentum mercuriale 
Linimentum opii 
Linimentum plumbi sub- 


acetatis 855 
Linimentum potassii iodidi 

cum sapone 855 
Linimentum _—_saponato- 

camphoratum liquidum 856 
Linimentum saponis 856 
Linimentum sinapis com- 

positum 857 
Linimentum terebinthinz 857 
Linimentum terebinthine 

aceticum 858 
Linimentum volatile 852 
Linin 1686 
Linoleic acid 1016 
Linolein 1016 
Linseed 850 
Linseed meal 850 
Linseed oil 977, 1016 
Linseed oil group of fixed 

oils 977 
Linseed poultice 374 
Lint 1685 
Linum 850 
Linum catharticum 1685 
Linum perenne 977 


Linum usitatissimum 850, 977, 
1016 
1731 
1050 

396 


Lion’s foot 

Lip salve 

Liquen islandico 

Liqueur anodine d’Hoff- 
mann 

Liqueur anodine nitreuse 

Liqueur arsénicale de 
Fowler 

Liqueur arsénicale hydro- 
chlorique 

Liqueur d’acétate de fer 

Liqueur d@’ammoniaque 

Liqueur d’ammoniaque vi- 


1344 
1346 


890 
858 


867 
226 


neuse 1350 
Liqueur d’arséniate de 

soude 896 
Liqueur de Donovan 862 
Liqueur de gutta-percha 877 
Liqueur de Labarraque 893 
Liqueur hémostatique de 

Monsel 874 


Liqueur nervine de Baug 1345 
Liquid anethol 1000 
Liquid butter of antimony 861 
Liquid extract of bael 592 
Liquid extract of ergot 
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Liquid extract of fern 612 
Liquid extract of liquorice 617 
Liquid extract of male 
fern 990 
Liquid extract of opium 634 
Liquid extract of pareira 635 
Liquid extract of sarsapa- 
rilla 643 
Liquid extract of yellow 
cinchona 600 
Liquid glue (note) 1397, 1654 
Liquid hydrochloric acid 68 
Liquid opodeldoc 856 
Liquid pepsin 884 
Liquid phosphorus (note) 1094 
Liquid principle of oils 980 
Liquid storax 1372, 1686 
Liquidambar 1686 
Liquidambar altingia 1687 
Liquidambar orientale 1372 
Liquidambar styraciflua 1373, 
1686 
Liquirizia 717 
Liquor acidi arseniosi 858 
Liquor acidi phosphorici 
(note) 93 
Liquor acidi phosphorici 
comp. (note) 93 
Liquor ammoniz 226 
Liquor ammoniz acetatis 859 
Liquor ammonie citratis 861 
Liquor ammoniz fortior 228 
Liquor ammonii acetatis 859 
Liquor ammonii acetici 859 
Liquor ammonii caustici 226 
Liquor ammonii caustici 
spirituosus 1350 
Liquor anestheticus 1607 
Liquor anodynus mineralis 
Hoffmanni 1344 
Liquor antimonii chloridi 198, 
861 
Liquor antimonii terchlo- 
ridi 861 
Liquor arsenicalis 890 
Liquor arsenici chloridi 858 
Liquor arsenici et hydrar- 
gyri iodidi 862 
Liquor arsenici hydrochlo- 
ricus 858 
Liquor arsenii et hydrar- 
gyri iodidi 862 
Liquor atropiz 863 
Liquor atropizw sulphatis 863 
Liquor bismuthi 863, 864 
Liquor bismuthi et ammo- 
niz citratis 863 
Liquor calcii chloridi (note) 315 
Liquor calcis 865 
Liquor calcis chlorate 867 
Liquor calcis saccharatus 1397 
Liquor chlori » 234 
Liquor epispasticus 853 
Liquor ferri acetatis 867 
Liquor ferri acetici 867 
Liquor ferri chloridi 868 
Liquor ferri citratis 870 
Liquor ferri citrici 870 
Liquor ferri et quininz 
citratis 871 
Liquor ferri nitratis 872 
Liquor ferri perchloridi 874 
Liquor ferri perchloridi 
fortior 868, 874 
Liquor ferri pernitratis 872 
Liquor ferri persulphatis 876 
868 


610 | Liquor ferri sesquichlorati 
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Liquor ferri subsulphatis 

Liquor ferri sulfurici ox- 
ydati 

Liquor ferri tersulphatis 

Liquor gutta-percha 

Liquor hydrargyri nitratis 

Liquor hydrargyri nitratis 
acidus 

Liquor hydrargyri nitrici 
oxydati 

Liquor hydrargyri per- 
ehloridi 

Liquor iodi 

Liquor iodi compositus 

Liquor iodinii compositus 

Liquor kali arsenicosi 

Liquor kali caustici 

Liquor kali citrici 

Liquor lithiz effervescens 

Liquor magnesiz carbona- 
tis 

Liquor magnesie citratis 

Liquor magnesii bisulphi- 
tis 

Liquor magnesii citratis 

Liquor magnesii citratis, 
extemporaneous (note) 

Liquor magnesii citrici 

Liquor morphiz acetatis 

Liquor morphie hydro- 
chloratis 

Liquor morphiz muriatis 

Liquor natri caustici 

Liquor natri chlorati 

Liquor natri hypochlorosi 

Liquor pepsini 

Liquor picis alkalinus 

Liquor plumbi subacetatis 

Liquor plumbi subacetatis 
dilutus 

Liquor plumbi subacetici 

Liquor potassz 

Liquor potassee chlorinatee 

Liquor potassz efferves- 
cens 

Liquor potassii arsenitis 

Liquor potassii citratis 

Liquor potassii perman- 
ganatis 

Liquor sodz 

Liquor sode arseniatis 

Liquor sode chlorate 

Liquor sode chlorinate 

Liquor sodz effervescens 

Liquor sodii arseniatis 

Liquor sodii silicatis 

Liquor stibii chlorati 

Liquor strychniz 

Liquor zinci chloridi 

Liquores 

Liquorice 

Liquorice moss 

Liquorice paste 

Liquorice root 

Liriodendrin 

Liriodendron 

Liro Florentina (note) 

Lisa wine 

Lisbon diet drink 

Lisbon sarsaparilla 

Lisbon wine 

Lister’s gauze 

Litargirio 

Litharge 

Litharge plaster 

Lithargyrum 

Lithia 


1127, 


884 
1125 
884 


886 
884 
887 
1610 


892 
890 
891 


1185 
892 
896 
893 
893 
895 
896 
896 
861 
896 
897 
858 
615 
615 
615 
T1T 

1687 

1687 
818 

1526 
522 

1282 

1523 

54 

1136 

1136 
550 

1136 
900 
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Lithiw carbonas 899 
Lithiz citras 901 
Lithii benzoas 898 
Lithii bromidum 898 
Lithii carbonas 899 
Lithii citras 901 
Lithii salicylas 902 
| Lithium 900 
Lithium carbonicum 899 
Lithium citricum 901 
Lithium, effervescing car- 
bonate of 900 
Lithium wasser 880 
Lithospermum officinale 1687 
Lithospermum tinctorium 1567 
Litmus 1687 
Litmus-paper 1688 
Live oak 1210 
Liverwort 1663 
Lixivium causticum 887 
Lizard’s tail 1747 
Lobelacrin 903 
Lobelia 902 
Lobelia cardinalis 904 
Lobelia inflata 902 
Lobelia syphilitica 904 
Lobeliatinktur 1463 
Lobelie acid 903 
Lobelien-essig 22 
Lobelienkraut 902 
Lobeline 903 
Loblolly pine 1426 
Loco plants 1688 
Locust tree 1740 
Logan’s plaster (note) 552 
Logwood 735 
Lolium temulentum 1689 
London paste (note) 1309 
London porter 1530 
Long buchu 303 
Long-leaved pine 1426 
Long nutmeg 969 
Long pepper 1120 
Long-staple cotton 721 
Long-staple isinglass 784 
Long zedoary 1782 
Lonicera caprifolium 1689 
Lonicera xylosteum 1689 
Lood 1126 
Loosestrife 1690 
Loésungen 858 
Lotio flava 749 
Lotio hydrargyri flava 905 
Lotio hydrargyri nigra 905 
Lotio nigra 754, 805 
Lotiones 904 
Lotions 904 
Lovage © 1684 
Low blackberry 1249 
Low wines 1355 
Léwenzahn 1423 
Lowenzahn-extrakt 648 
Lowenzahnwurzel-absud 523 
Lowenzahnwurzelsaft 1375 


Loxopterygium Lorentzii 1737 


Lozenges 1479 
Lozenges, charcoal 357 
Lozenges, tannin 1481 
Lugol’s caustic iodine so- 
lution 810 
Lugol’s iodine lotion 810 
Lugol’sche jodlésung 879 
Lump gamboge 328 
Lump-lac 1681 
Lunar caustic 248 
Lungenmoos 396 
Lung wort 1735 








Lupin 1689 
Lupinin 1689 
Lupinus albus 1689 
Lupinus densiflorus 1689 
Lupinus hirsutus 1689 
Lupinus luteus 1689 
Lupinus polyphyllus 1689 
Lupolo hombrecillo 744 
Luppolo 744 
Lupulin 745, 905 
Lupulina 745, 905 
Lupuline 905 
Lupulintinktur (note) 1457 
Lupulinum 905 
Lupulite 746, 905 
Lupulus 744 
Lutidine 1419 
Lycine 1689 
Lycium 1689 
Lycium barbarum 1689 
Lycoctona 1690 
Lycoctonine (note) 125 
Lycoperdon bovista 1704 
Lycoperdon proteus 1704 
Lycopode 905 
Lycopodium 905 
Lycopodium clavatum 905 
Lycopus 1690 
Lycopus Europeeus 1690 
Lycopus Virginicus 1690 
Lythrum salicaria 1690 
Lytta asperia 342 
Lytta Nuttalli 344 
M 

Macallo 1690 
Mace 906 
Macene 906 
Macias 906 
Macis 906 
Maclura aurantiaca 1690 
Macropiper methysticum 

(note) 933 
Macrotin 429 
Macrotys racemosa 423 
Madagascar cardamom 

(note) 360 
Madar 1595 
Madder 1740 
Madeira wine 1525 
Madweed 1292 
Mafurra tallow 1050 
Magendie’s solution of mor- 

phia 884 
Magisterium bismuthi 292 
Magisterium sulphuris 1377 
Magistery of bismuth 294 
Magnesia 906, 909 
Magnesia alba 909 
Magnesia calcinata 906 
Magnesia carbonica 909 


Magnesia hydro-carbonica 909 


Magnesia levis 906 
Magnesia opium (note) 1059 
Magnesiapastillen 1485 
Magnesia ponderosa 909 
Magnesia sulfurica 913 

Magnesia und stinkasant- 
mixtur 949 
Magnesia usta 906 
Magnesiz carbonas 909 
Magnesie carbonas levis 909 

Magnesiw carbonas pon- 
derosum 910 
913 


Magnesiz sulphas 


Magnesian waters 221 
Magnésie 906 
Magnésie blanche 909 
Magnésie calcinée 906 
Magnésie liquide 880 
Magnesii carbonas - 909 
Magnesii chloridum 1606 


Magnesii citras granulatus 912 


Magnesii sulphas 913 
Magnesii sulphis 915 
Magnesium 908 
Magneteisen 678 
Magnetic oxide of iron 678 
Magnolia 916 
Magnolia acuminata 916 
Magnolia bark 916 
Magnolia glauca 511, 916 
Magnolia grandiflora 917 
Magnolia tripetala 916 
Magnolienrinde 916 
Magnolin 917 
Maguey 1563 
Mahogany tree 1759 
Mahy’s plaster (note) 552 
Maidenhair 1580 
Maizenic acid (note) 1506 
Malabar cardamoms 359 
Malabar kino 830 
Malaga raisins 1507 
Malaga wine 1526 
Malambo bark 1690 
Malate of calcium 1647 
Malate of manganese 1692 
Male fern 261 
Mule jalap (note) 823 
Male nutmeg 969 
Male shield fern 261 
Malegueta pepper (note) 360 
Malicorio 723 


Mallaguetta pepper (note) 360 
Mallatia opium (note) 1059 


Mallotus philippinensis 828 
Mallow 1691 
Malt 743, 917 
Malt d’orge 917 
Malt vinegar 20 
Maltese elaterium 535 
Maltha 1723 
Maltine 744 
Maltose 140, 743 
Maltum 917 
Maltum hordei 917 
Malva alcea 159 
Malva rotundifolia 1691 
Malva sylvestris 1691 
Malvavisco 158 
Malwa opium 1057 
Malwa opium (note) 1060 
Mana 921 
Minchskappe 125 
Mancona bark 1746 
Mandarin orange (note) 269 
Mandelconserve 1197 
Mandelemulsion 944 
Mandelmilch 944 
Mandeldl 998 
Mandelsyrup 1395 
Mandioca 1761 
Mandorle amare 181 
Mandorle doleci 183 
Mandragora 1691 
Mandragora officinalis 1691 
Mandrake 1691 
Mandrake root 1138 
Manganese 918, 1691 
Manganese monoxide 918 
Manganese sesquioxide 918 


Index. 


Manganesii oxidum nigrum 918 


Manganesii sulphas 919 
Manganesium 1691 
Mangani oxidum nigrum 918 
Mangani sulphas 919 
Manganic acid 918 
Manganous sulphate 919 
Manganum hyperoxy- 
datum 918 
Manganum sulphuricum 919 
Mangostana mangifer 1671 
Mangosteen 281 
Manihot glagiovii 1761 
Manihot utilissima 74, 1761 
Manioc 1761 
Manna 921, 1256 
Manna cannulata 923 
Manne 921 
Manne en sorte 923 
Mannit 729, 924, 1256 
Man of the earth (note) 821 
Man-root 1696 
Man root (note) 821 
Manteca de puerco 129 
Manzanilla 196, 1625 
Manzanilla loca 1625 
Manzanilla Romana 195 
Maple sugar 1256 
Maracaibo bark 431 
Maranta 1693, 1694 
Maranta allouya 1694 
Maranta arrow-root 1694 


Maranta arundinacea 1693, 1694 


Maranta galanga 1694 
Maranta Indica 1694 
Maranta nobilis 1694 
Marbled Castile soap 1277 
Marbre 925 
Mare 1523 
Marea (note) 933 


Margaric acid 980 
Margarin 980 
Margosine 273 
Maricha 1119 
Marigold 318 
Marine acid 64 
Marine animal oils 978 
Marjolaine sauvage 1078 
Marjoram 1078 
Marmo 925 
Marmol 925 
Marmor 925 
Marmor album 925 
Maroute 1625 
Marrube blane 925 
Marrubiin 926 
Marrubio 925 
Marrubium 925 
Marrubium vulgare 925 
Mars 687 
Marsala wine 1526 
Marsh gas 1613 
Marsh parsley 1748 
Marsh rosemary 1754 
Marsh tea 1683 
Marsh trefoil 1696 
Marsh water 218 
Marsh water-cress 1707 
Marsh’s test for arsenic 40 
Marshmallow 159 
Martial ethiops 678 
Martin’s cancer powder 1716 
Maruta cotula . 934, 1625 
Marylandische spigelie 1342 


Mass of carbonate of iron 927 
Mass of copaiba 926 
Mass of mercury 929 








1895 
Massa coerulea 929 
Massa copaibee 926 
Massa ferri carbonatis 927 
Massa hydrargyri 929 
Massicot 1127, 1137 
Massoy-bark 462 
Masterwort 1570, 1663, 1669 
Mastic 931 
Mastice 931 
Mastich 931 
Mastiche 931 
Mastichie acid 932 
Masticin 932 
Mata 1695 
Maté 1668 
Mater secalis 556 
Matias bark 1690 
Maticz folia 932 
Maticin 933 
Matico 932 
Matico-aufguss 796 
Matico-blitter 932 
Matico leaves 932 
Matonia 361 
Matricaria 934 


Matricaria chamomilla 196, 934 


Matricaria parthenium 1735 
Matricaria parthenoides 176, 

196, 1736 
Matricaria suaveolens 195 
Matrimony vine 1689 
Maulbeersaft 951, 1405 
May-apple 1138 
May-flower 1637 
May weed 1625 
M’ Boundou 1668 
Mead 1530 
Meadow-sweet 1752 
Meadow saffron 470 
Meadow-saffron root 469 
Mealy starwort 1566 
Measures, approximate 1804 
Measures, tables of 1799 
Meat biscuit 1695 
Meat extract 1644 
Mecca senna 1297 
Mecereon 941 
Mechanical leech (note) 742 
Mechoacan (note) 823 


Meconate of quinine (note) 1217 
Meconic acid 1062, 1071, 1243 


Meconidine 1062, 1067 
Meconin 1062, 1070 
Meconium 1054 
Meconoiosin ‘1062, 1070 
Medeola Virginica 1696 


Medicamentirte papiere 398 
Medicated bougies (note) 1387 
Medicated pessaries (note) 1387 


Medicated vinegars. 17 

Medicated wines 1531 

Medicinal tribasic phos- 
phate of sodium 1333 


Medicines, administration 
of 1795 
Medicines, circumstances 


affecting dose of 1794 
Medicinische weine 1531 
Meerrettig 252 
Meerrettiggeist 1353 
Meerschaum 1749 
Meerzwiebel 1290 
Meerzwiebel-essig 24 
Meerzweibelpillen 1118 
Meerzwiebelsyrup 1412 
Meerzwiebeltinktur 1472 
Megarrhiza Californica 1696 


1896 

Megarrhizoretin 1696 
Mel 935 
Mel boracis 937 
Mel depuratum 937 
Mel despumatum 937 
Mel Egyptiacum (note) 507 
Mel rose 938 
Mel rosatum 938 
Mel sodii boratis 937 
Melacetatum 1081 
Melaleuca cajuputi 1002 


Melaleuca flaviflora (note) 1003 


Melaleuca hypericifolia 1003 
Melaleuca latifolia 1003 
Melaleuca leucadendron 1003 
Melaleuca minor 1003 
Melaleuca viridifolia 1003 
Melampodium 1661 
Melampyrit 1256 


Melampyrum nemorosum 1256 


Mélasse 1432 
Melassic acid 1260 
Melaza 1432 
Melazzo 1432 
Melia azadirachta 273 
Melia azedarach 273 
Melilot 1696 
Melilotic acid 1696 
Melilotus officinalis 1696 
Melissa 938 
Melissa officinalis 938 
Melisse 938 
Melissenblitier 938 
Melitose 1256 
Melizitose 1256 
Melizitose (note) 922 
Mellite de borax 937 
Mellite de roses rouges 938 
Mellite simple 938 
Mellitum rosatum 938 
Mellone 1757 
* Meloe majalis 342 
Meloe niger 344 
Meloe proscarabseus 342 
Meloe trianthema 342 
Menhaden oil 978 
Menispermia 1614 
Menispermine 1614 
Menispermum 939, 1614 


Menispermum Canadense 939 
Menispermum cocculus 1614 
Menispermum columba 319 
Menispermum palmatum 318 
Mennige 1137 
Menta piperita 939 
Menta romana 940 
Mentha piperita 939 
Mentha pulegium 737, 939 
Mentha viridis 940 
Menthe a épi 940 
Menthe poivrée 939 
Menthe romain 940 
Menthe verte 940 
Menthene 1017 
Menthol 1017 
Menthol (note) 1019 
Menyanthes trifoliata 1696 
Menyanthin 1696 


Mercurammonium chloride 774 
Mercur-diammonium chlo- 


ride 775 
Mercure 768 
Mercure avec la craie 775 


Mercure doux 4 la vapeur _754 
Mercurial ointment 1494 
Mercurial pill 929 
Mercurial pillen. 929 








Index. 


Mercurial plaster 546 
Mercurial-stuhlzipfehen 1388 
Mercurial suppositories 1388 
Mercurialia 1697 
Mercurialine 1697 
Mercurialis annua 1697 
Mercurialis perennis 1697 
Mercuric bromide 1591 
Mercurie chloride 747 
Mercurie cyanide 757 
Mereuric iodide 758 
Mercuric sulphate 765 
Mercurio 768 
Mercurius 768 
Mercurius borussicus 775 
Mercurius corrosivus pre- 
cipitatus 763 


Mercurius corrosivus ruber 763 


Mercurius cyanatus 757 
Mercurius dulcis (oz 
Mercurius emeticus flavus 766 
Mercurius iodatus ruber 758 
Mercurius vitriolatus 765 
Mercurous bromide 1591 
Mercurous chloride 152 
Mercurous iodide 760 
Mercury 768 
Mercury, officinal prepara- 

tions of 773 
Mercury with chalk 775 
Mesembryanthemum crys- 

tallinum 1697 
Mesenna 1697 
Mesitylen 1613 
Mesitylene 1125, 1584 
Meso-tartarie acid 121 
Mesquite gum 1697 
Metaborie acid 47 
Metacellulose 1562 
Metacetannic acid 1732 
Meta-chloral 407 
Metacopaivic acid 491 
Metagallic acid 61 
Metagummic acid 15 
Metakresol 1613 
Metallic manganese 918 
Metallic phosphorus 1094 
Metapectic acid 15 


Metaphosphoric acid 94, 1094 


Metarabic acid 15 
Metastannic acid 1767 
Metastyrol 1374, 1686 
Metatartaric acid 883 


Metatartrate of magnesium 883 


Metaxylene 1584 
Methane 415, 1613 
Methylamine 560, 1613 
Methylanthracen 1613 
Methylated spirit 1699 


Methy]-brucine (note) 1369 
Methylconine 487 
Methyl-creasol 496, 1125 


Methyl-crotonic acid 196, 1253 


Methyl-cyanide 1613 
Methyl-ether of protocate- 
chuic aldehyd 15138 


Methyl ethers of pyrocate- 


chuic acid 1613 
Methylene dichloride 1608 
Methylene ether 1699 
Methyl-ethylic ether 1700 
Methylic alcohol 1698 
Methylic chloroform 413 
Methylic ether 1700 
Methyl-naphthalin 1613 
Methyl-nony]-ketone 1038 
Methyl-pelletierine 725 








Methylsalicylic acid 1012 
Methyl-strychnine (note) 1369 
Methyl-toluol 1613 
Methysticin (note) 933 
Metoxylene 1584 
Metric measures 1801 
Metric prescriptions 1798 
Metric weights 1801 
Metroxylon sagu 1743 
Mexican allspice (note) 1118 
Mexican sarsaparilla - 1281 
Mezerei cortex 941 
Mezereo 941 
Mezereon bark 941 
Mezereum 941 
Mezereum ointment 1501 
Mezquite gum 12 
Miaouli (note) 1003 
Mica panis 655, 943 
Michel’s paste 108 
Microscopic varnish 932 
Middle cardamom 360 
Mie du pain 943 
Miel 935 
Miel boraté 937 
Miel despumé 937 
Miel rosat 938 
Miele 935 
Mignatta 739 
Mikania guaco 1657 
Milch 836 
Milchsaure 78 
Milchsaures eisenoxydul 674 
Milchzucker 1261 


Mild chloride of mercury 752 





Milder common caustic 1144 
Milderes Zittmannisches 
decoct (note) 522 
Milfoil 1560 
Milium solis 1687 
Milk 836 
Milk of almonds 944 
Milk of ammoniac 944 
Milk of roses 241 
Milk of sulphur 1377 
Milk sugar 1261 
Milkweed 1640 
Millefeuille 1560 
Millefoglie 1560 
Mimordica balsamina 1700 
Mimosa Ih 
Mimosa Senegal 12 
Mine tin 1767 
Mineral tar 1723 
Mineral water 224 
Mineral waters 224 
Mineral Waters, special 
index of 
Mineral yellow 1720 
Mineralischer turpeth 766 
Minio 1137 
Minium 1127, 11387 
Mint 940 
Mio mio 1580 
Mirra 970 
Miscible copaiba 491 
Mispickel 31 
Mistletoe ub gers 
Mistura ammoniaci 944 
Mistura amygdalee 944 
Mistura asafoetides 945 
Mistura camphor 233 
Mistura chloroformi 945 
Mistura creasoti 945 
Mistura cretze 946 
Mistura ferri aromatica 945 
Mistura ferri composita 946 


Mistura ferri et ammonii 


acetatis 947 
Mistura gentianz 948 
Mistura glycyrrhize com- 

posita 948 
Mistura guaiaci 948 
Mistura magnesiz et asa- 

foetidae 949 
Mistura neutralis 949 
Mistura potassii citratis 949 
Mistura rhei et sodz 950 
Mistura scammonii 951 
Mistura sennz composita 951 
Mistura spiritus vini gal- 

lici 951, 1360 
Misture 943 
Mitchella repens 1700 
Mithridate 481 
Mixture avec la craie 946 
Mixture d’asafeetida 945 
Mixture de cognac 951 
Mixture de créosote 945 
Mixture de feraromatique 946 
Mixture de gomme ammo- 

niaque 944 
Mixture de Griffith 946 
Mixture de magnesie et 

d’asafetide 949 
Mixture de réglisse 948 
Mixture de scammonée 951 
Mixture of acetate of iron 

and ammonium 947 
Mixture of citrate of po- 

tassium 949 
Mixture of magnesia and 

asafetida 949 
Mixture of rhubarb and 

soda 950 
Mixture of spirit of French 

wine 951 
Mixturen 943 
Mixtures 943 
Moceasin plant 514 
Mocha aloes 155 
Mocha coffee 307 
Mocha senna 1297 
Mogador gum 13 
Mohnextrakt 634 
Mohnkapseln 1082 
Mohnkapseln-absud 526 
Mohnkdopie 1082 
Mohnsaft 1054 
Moist peroxide of iron 676 
Molasses 1260, 1432 
Molasses, sugar-house 1258 
Molasses, West India 1260 
Molecular weights, table 

of 1807 
Mole plant 1713 
Momordica elaterium 533 
Monarda 1700 
Monarda didyma 1433 


Monarda punctata 1433, 1700 


Monardin 1700 
Monchskappe 125 
Monesia 1700 
Monesin 1700 
Mongumo bark 1701 
Monkshood 126 
Monobasic phosphoricacid 94 
Monobrom camphor 336 
Monobromated camphor 336 
Monochlorethylene chlo- 

ride 1607 
Monochlorethylidene chlo- 

ride 1607 
Monohydrated nitric acid 81 





Index, 


Monohydrated phosphoric 


acid 94 
Mono-nitro-cellulose 1206 
Monoxide of iron 689 
Monoxide of lead = 1127, 1137 


Monoxide of manganese 918, 


1691 
Monoxide of sodium 1307 
Monsel’s eisenlésung 874 
Monsel’s salt 875 
Monsel’s solution 874 
Montpellier seammony 1289 
Moras 951 
Mori succus 951 
Moric acid 1690 
Morin 1651 
Moringa aptera 1713 
Moringa oleifera 977 
Moringa pterygosperma 1713 
Moritannic acid 1651, 1690 
Morocco gum 13 
Morone 951 
Morphia 952 


Morphia and ipecacuanha 


lozenges 1485 
Morphia lozenges 1485 
Morphia suppositories 1388 
Morphiz acetas 957 
Morphiz murias 958 
Morphiz sulphas 961 
Morphin 952 
Morphina 952 
Morphine acetas 957 
Morphine hydrochloras 958 
Morphine sulphas 961 
Morphine 952, 1062 
Morphinepastillen 1485 
Morphinpastillen mit 

brechwurzel 1485 
Morphin-stuhlzapfehen 1388 
Morphinum 952 
Morphinum aceticum 957 
Morphinum hydrochlori- 

cum 958 
Morphinum sulfuricum 961 
Morphiometric assays of 

opium 1071 
Morphium 952, 1062 
Morrhua Americana 1020 
Morrhua vulgaris 1020 
Morung elachi (note) 360 
Morus alba 952 
Morus nigra 951 
Morus rubra 952 
Morus tinctoria 1651 
Moschatin 1560 
Moschus 962 
Moschus factitius 1704 
Moschus moschiferus 962 
Mosehuswurzel 1384 
Moschuswurzeltinktur 1473 
Moselle wine 1526 
Mostaza 1305 
Motherwort 1683 
Moulded nitrate of silver 248 
Mountain ash 1752 
Mountain ash, American 1752 
Mountain balm 1639 
Mountain damson 1749 
Mountain laurel 1677 
Mountain mahogany 1587 
Mountain rhubarb 1252 
Mountain tea 702 
Moussache 1761 
Mousse d’Islande 396 
Mousse marine pertée 421 
Moutarde 1305 

















1897 
Moutarde blanche 1305 
Moutarde des moines 252 
Moutarde grise 1305 
Moutarde noire 1305 
Moxa 1701 


Mozambique opium (note) 1061 


Mucilage adragant 967 
Mucilage arabique 965 
Mucilage d’amidon 966 
Mucilage d’écorce d’orme 
fauve 967 
Mucilage de gomme adra- 
gante 967 
Mucilage de gomme ara- 
bique 965 
Mucilage de moelle de sas- 
safras 966 
Mucilage de semences des 
coing 966 
Mucilage of acacia 965 
Mucilage of cydonium 966 
Mucilage of elm 967 
Mucilage of gum arabic 965 
Mucilage of sassafras pith 966 
Mucilage of slippery elm 
bark 967 
Mucilage of starch 960 
Mucilage of tragacanth 967 
Mucilages 965 
Mucilagines 965 
Mucilago acaciz 965 
Mucilago amyli 960 
Mucilago cydonii 966 
Mucilago gummi arabici 965 


Mucilago sassafras medulle 


Mucilago tragacanthee 967 
Mucilago ulmi 967 
Mucor mucedo 839 
Mucuna pruriens 1702 
Mucuna prurita 1702 
Mudar 1595 
Mueller’s fluid (note) 1152 
Mulberry calculus 89 
Mulberry juice 951 
Mullein 1776 
Mures 951 
Murexide 1702 
Murias morphicus 958 
Muriate d’ammoniaque 173 
Muriate of ammonia 175 
Muriate of lime 314 
Muriate of morphia 958 


Muriate of soda 1326 


Muriatic acid 64 
Muriatic acid, diluted 69 
Muriatic ether 1605 
Murr 970 
Muse 962 
Museade 967 
Muscee Hispanics 341 
Muscarine 1563, 1703 
Muscat wine 1526 
Muschio 962 
Musculus venenosus 1702 
Museffer 151 
Musena bark (note) 828 
Musenna 1697 
Musennin 1697 
Mushrooms 1703 
Musk 962 
Musk, artificial 1704 
Muskatbliithe 906 
Muskatbutter 1026 
Muskatnuss 967 
Muskatnussél 1026 
Muskatspiritus 1359 
Muskmelon seeds 1627 


1898 

Musk-root 1384 
Must 1522 
Mustard paper 399 


Mustard poultice 375 
Mutterharz 698 
Mutterharz-pflaster 545 
Mutterkorn 556 
Mutterkornaufguss 794 
Mutterkornextrakt 609 
Mutterkorntinktur 1451 
Mutterkornwein 1535 
Mutterpflaster (note) 551 
Mutton-suet 1304 
Mutton tallow 978 
Myagrum sativum 977 
Mycoderma aceti 18 
Mycoderma vini 393 
Mycose 559, 1256 


342 
342 
109 


Mylabris cichorii 

Mylabris pustulata 
Mynsicht’s elixir 

Myopsine 1719 
Myrcia acris 1025, 1358 
Myricacerifera 385, 978, 1705 
Myrica ocuba 978 
Myricin 383, 1705 


Myricy] alcohol 383, 980 
Myricy] palmitate 383, 746 
Myristic acid 396, 969, 1026, 

1705 


967 
968 
906, 967 
967 
967 
1026 


Myristica 
Myristica fatua 
Myristica fragrans 
Myristica moschata 
Myristica officinalis 
Myristicee adeps 


Myristicene 906 
Myristicol 4 
Myristin 969, 1025, 1026 
Myrobalani 1705 
- Myrobalani belliricee 1705 
Myrobalani chebulee 1705 


1705 
1705 
1705 
1705 
1705 
1705 
1041, 


Myrobalani citrine 
Myrobalani emblicse 
Myrobalani flavee 
Myrobalani Indica 
Myrobalani nigra 
Myrobalans 

Myronate of potassium 


1306 
Myronic acid 252 
Myrosin 1041 
Myrosine 252 


Myrospermum of Sonsonate 275 
Myrospermum Pereira 275 


Myroxocarpin 275 
Myroxylon frutescens 274 
Myroxylon Pereira 274 
Myroxylon peruiferum 274 
Myroxylon toluifera 274, 277 
Myrrh 970 

Myrrh mixture of Dr. 
Griffith 947 
Myrrh plaster 972 
Myrrha 970 
Myrrhe 970 
Myrrhenol 971 
Myrrhentinktur 1464 
Myrrhie acid 971 
Myrrhin 971 
Myrrhol 971 
Myrtle wax 385, 978, 1705 
Myrtus acris 1623 
Myrtus caryophyllata 1623 
Myrtus chekan 1706 
1118 


Myrtus pimenta 
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N 


Nackte aralienwurzel 1575 
Nagelein 363 
Naphte acetique 134 
Naphtha acetic 134 
Naphtha vitrioli 131 
Naphthalene 44, 227, 1125 
Naphthalin 1613, 1706 
Naples yellow 1706 
Narceia 1065 
Narceine 1062, 1065 
Narcissus pseudo-narcissus 1706 
Narcotina 1062, 1063 
Narcotine 1062, 1063 
Nard 1706 
Nardus 1706 
Nardus Celtica 1706 
Nardus Indica 1706 


1706 

257 
1707 
1706 
1707 


Nardus montana 
Narthex assafetida 
Nasturtium amphibium 
Nasturtium officinale 
Nasturtium palustre 
Natal aloes 153 
Nataloin 156 
Native black oxide of iron 689 





Native boric acid ibs! by 
Native oil of laurel 1727 
Native oil of sassafras aie 
Native soda ilayA 


Native sulphide of anti- 


mony 206 
Native sulphur 1379 
Natrium 1307 
Natrium chloratum pu- 

rum ° 1326 
Natro-kali tartaricum 1168 
Natron 1308, 1321 
Natronmetall 1307 
Natronpastillen 1486 
Natrum aceticum 1310 
Natrum arsenicum 1311 
Natrum biboracicum 1316 
Natrum biboricum 1316 
Natrum bicarbonicum 1313 
Natrum carbonicum acid- 

ulum oe 
Natrum carbonicum cru- 

dum Loz 


Natrum carbonicum siccum 1325 

Natrum causticum 1308 

Natrum hydricum 1308 

Natrum hydricum solutum 892 

Natrum hypophosphoro- 
sum 

Natrum hyposulfurosum 

Natrum lodatum 

Natrum nitricum 

Natrum phosphoricum 


1329 
1330 
1331 
1332 
1333 


Natrum subsulfurosum 1330 
Natrum sulfuricum 1338 
Natrum sulfurosum 1340 


Natrum valerianicum 1309 
Nauclea Gambir 375 
Navel-wort 1625 
Neat’s-foot oil 978, 1080, 1706 
Nebulizers 1580 
Nectandra 972 
Nectandra puchury 1727 
Nectandra rodizi 972 
Nectandre cortex 972 
Nectandrine (note) 973 
Nelkenél 1006 
Nelkenpfeffer 1118 
Nelkenpfefferél 1031 
Nepaul aconite 126 





Nepaul cardamom (note) 360 
Nepeta cataria 1601 
Nepeta glechoma 1654 
Nephrodium filix mas 261 
Neriodorein 1707 
Neriodorin 1707 
Nerium antidysentericum 1781 
Nerium odorum 1707 
Nerium oleander 1707 
Neroli 269 
Neroli bigarade 1002 
Neroli camphor 1002 
Neroli petale 1002 
Nervalum unnay 1051 
Nessler’s reagent 1530 
Nessler’s solution 220 
Nettle 1772 
Neugewiirz 1118 
Neutral mixture 949, 1158 
Neutral sweet spirit (note) 147 
Neutrales weinsaures kali 1189 
New Granada  rhatany 
(note) 834 
New Jersey tea 1601 
Nicaragua wood 1590 
Niccoli sulphas 1756 
Nickle’s test for sugar . 1259 
Nicotia 1418 
Nicotiana fruticosa 1416 
Nicotiana paniculata 1416 
Nicotiana Persica (note) 1417 
Nicotiana quadrivalvis 1416 
Nicotiana repanda (note) 1417 
Nicotiana rustica 1416 
Nicotiana tabacum 977, 1416 
Nicotiane 1416 
Nicotianin 1417 
Nicotina 1418 
Nicotine 340, 1417 
Nigella sativa 1707 
Nigeljin 1707 
Niger-seed oil 977 
Night-blooming cereus 1593 
Nigrosin 1571 
Nigrosin ink 1571 
Nihil album 1551 
Nim tree 1580 
Nirmali 1755 
Nitras argenticus 244 
Nitras argenticus fusus 248 
Nitras kalicus 1179 
Nitras plumbicus 1135 
Nitras potassicus 1179 
Nitras sodicus 1332 
Nitrate de Chili 1332 
Nitrate de plomb 1135 
Nitrate de potasse 1179 
Nitrate de soude 1332 
Nitrate of ammonium 178 
Nitrate of amyl 185 
Nitrate of cerium 395 
Nitrate of lead 1135 
Nitrate of pilocarpine 1105 
Nitrate of potash 1179 
Nitrate of potassium 1179 


Nitrate of potassium paper 399 


Nitrate of silver 
Nitrate of silver, fused 


244 


248 


Nitrate of silver in crystals 245 


Nitrate of silver, moulded 
Nitrate of soda 

Nitrate of sodium 1332, 
Nitrate of zinc (note) 
Nitrato de plomo 

Nitrato di piombo 

Nitre 

Nitre, ammoniacal 


248 
1332 
1707 
1542 
1135 
1135 
1179 

178 


Nitre cubique 1332 
Nitre, inflammable 178 
Nitre lunaire 244 
Nitre prismatique 1179 
. Nitric acid 80 
Nitric acid, diluted 86 


Nitric acid, monohydrated 81 


Nitric acid of the arts 82 
Nitric ether 1348 
Nitric oxide 80 
Nitrie starch 192 


Nitrite of amyl 185 
Nitrite of ethyl 1348, 1708 
Nitro 1179 
Nitrobenzene 1585 
Nitrobenzol 1585 
Nitrogen dioxide 80 
Nitrogen monoxide 1708 
Nitrogen peroxide 80 
Nitrogen protoxide 80 
Nitrogen teroxide 80 
Nitroglycerin 1710 
Nitrohydrochloric acid 86 
Nitrohydrochloric acid, di- 
luted 87 


Nitromuriatic acid, diluted 87 
Nitromuriatic oxide ofanti- - 


mony 1731 
Nitropentane 186 
Nitroprussic acid 1711 
Nitroprusside of sodium 1711 
Nitroprussides 1711 
Nitrosaccharate of lead 1742 
Nitrous acid 82 
Nitrous ether 1708 
Nitrous oxide 80, 1708 
Nitrous oxide water 1709 
Nitrous powder 1183 
Nitrum cubicum 1332 
Nitrum depuratum 1179 
Nitrum flammans 178 
Noce moschata 967 
Noce vomica 974 
Noctilucine 1711 

‘Noir d’os 352 
Noix d’arec 242 
Noix de galle 700 
Noix muscade 967 
Noix vomique 974 
Non-oxygenated volatile 

oils 984 
Nopal 466 
Nordhausen, fuming  sul- 

hurie acid of 104 
Norfolk Island pine 1431 
Normal chloroform 413 
Northern senega (note) 1294 
Norway spruce 1122 
Norwood’s tincture of vera- 

trum viride 1475 
Nucin 826 
Nucitannie acid (note) 825 
Nucitannin (note) 825 
Nuez muscada 967 
Nuez vomica 974 
Nunnari 738 
Nutgall 700 
Nutgall ointment 1494 
Nutmeg 967 
Nutmeg butter 969, 1026 
Nutmeg-flower 1707 
Nut-pine 1426 
Nux moschata 967 
Nux vomica 974, 1365 
Nymphea alba 1711 
Nympheea odorata 1711 


Index. 


O 

Oak bark 
Oakum 1685 
Oatmeal 272 
Oatmeal gruel 273 
Oats 272 
Oberhefe 392 
Obsidian 1735 
Ochres vast 
Ocodos de fraile 1767 
Ocotea pichurim 1727 
Octohedral borax 1319 
Ocuba wax 385, 978 
Ocymum basilicum ELE 
Ocymum viride 1433 
(idema arsenicalis 33 
Oelbaumharz 536 
Oelharze 990 
Oélsaures quecksilber 989 
Oélsaures veratrin 989 
Oelsiiss 710 
(Enanthe crocata 1712 
(Hnanthe fistulosa 1712 
(nanthe phellandrium 1712 
(Enanthie acid 1648 
(Enanthie ether 1528, 1648 
(nanthin ‘lye W 
(nothera biennis 1712 
(ithusa cynapium 1712 
uf 1080 
Officinal preparations of 

iodine . 812 
Officinal prep. of iron 690 
Ohio buckeye 1562 
Oidium abortifaciens (note) 556 











Oil-cake 851 
Oil, fusel 141, 148 
Oil, grain 141, 148 
Oilnut 825 
Oil of allspice 1031 
Oil of amber 1042 
Oil of American wormseed 1007 
Oil of anda T7142 
Oil of anise 1000 
Oil of apricots 999 
Oil of arachis 1029 
Oil of asafetida 259 
Oil of asarum 1578 
Oil of bay 1025 
Oil of ben 977, 1713 
Oil of bergamot 1002 
Oil of birch 1587 
Oil of bitter almond 995 
Oil of bitter almonds, arti- 
ficial 1585 
Oil of black mustard 977 
Oil of black pepper 992 
Oil of cade 827, 1013 
Oil of cade (note) 1031 
Oil of cajuput 1002 
Oil of camphor 1004 
Oil of camphor (note) 333 
Oil of Canada fleabane 1010 
Oil of caraway 1005 
Oil of cassia 1007 
Oil of Ceylon cinnamon 1007 
Oil of chamomile 1000 
Oil of chenopodium 1007 
Oil of Chinese cinnamon 1008 
Oil of cinchona 450 
Oil of cinnamon 1007 
Oil of cloves 1006 
Oil of copaiba 1009 
Oil of coriander 1009 
Oil of cubeb 1010 
| Oil of cubebs 1010 














Oil of dill 
Oil of ergot 


1209 | Oil of erigeron 


Oil of eucalyptus 
Oil of euphorbia 
Oil of fennel 

Oil of fern 

Oil of flaxseed 
Oil of fleabane 
Oil of gaultheria 
Oil of hedeoma 
Oil of hemlock 
Oil of illicium 
Oil of jasmine 
Oil of juniper 
Oil of laurel 

Oil of lavender 


Oil of lavender flowers 


Oil of lemon 
Oil of mace 
Oil of massoy 
Oil of mirbane 
Oil of mustard 
Oil of myrcia 
Oil of neroli 
Oil of nutmeg 


Oil of orange flowers ' 


Oil of orange peel 
Oil of origanum 


Oil of partridge-berry 
Oil of peach kernels 


Oil of pennyroyal 
Oil of peppermint 
Oil of pimenta 
Oil of red cedar 


Oil of rhodium (note) 


Oil of rose 


Oil of rose geranium 


Oil of rosemary 
Oil of rue 


1899 


193, 1000 
559 

1010 

566, 1011 
1713 
1000, 1011 
990) 
1016 
1010 
1011 
1013 
1124 
1000 
1713 
1013 
1727 
1014 
1014 
1015 
969, 1026 
462 

1585 
1306 
1025 
269, 1002 
1025 
1002 
1001 


1037 
1036 
1037 
1038 
1038 


Oil of sandal wood 1039, 1745 


Oil of santal 

Oil of sassafras 
Oil of savine 
Oil of sesamum 
Oil of spearmint 
Oil of spike 


Oil of spirzea ulmaria 


Oil of spruce 
Oil of star anise 


Oil of sweet almonds 


Oil of tar 
Oil of teaberry 
Oil of theobroma 


Oil of thyme 


Oil of turpentine 
Oil of valerian 
Oil of vitriol 


1039 
1039 
1038 
1040 
1019 
1014 
373 
1124 
1000 
998 
1030, 1124 
1011 

1048 

1050 

1044 
1054, 1511 
103 


Oil of vitriol, Nordhausen’s 104 


Oil of white mustard 


Oil of wintergreen 
Oil, potato spirit 
Oil wells 

Oiled paper (note) 
Oils 

Ointment 


977 
1011 
148 
1724 
1017 
976 
1489 


Ointment of acetate of lead 1502 


Ointment of aconitia 


1490 


Ointment of ammoniated 


mercury 


Ointment of atropia 
Ointment of belladonna 
Ointment of benzoin 


1497 
1491 
1492 

131 


Ointment of boric acid 


(note) 


48 


Ointment of bromide of 


potassium 


1156 


1900 


Ointment of calomel 

Ointment of camphor 
(note) 

Ointment of cantharides 

Ointment of carbolie acid 

Ointment of carbonate of 
lead 

Ointment of creasote 

Ointment of elemi 

Ointment of gallic acid 

Ointment of galls 

Ointment of galls 
opium 

Ointment of glycerin 

Ointment of iodide of cad- 
mium 

Ointment of iodide of lead 

Ointment of iodide of po- 
tassium 

Ointment of iodide of sul- 

hur 

Ointment of mezereon 

Ointment of nitrate of 
mercury 

Ointment of nitric acid 

Ointment of oxide of zine 

Ointment of pyrogallic 
acid (note) 

Ointment of red iodide of 
mercury 

Ointment of red oxide of 
mercury 

Ointment of resin 


and 


391, 


Ointment of rose water 
Ointment of savin 
Ointment of savine 392, 


Ointment of Spanish flies 

Ointment of subchloride 
of mercury 

Ointment of sulphurated 

_ potash 

Ointment of tannic acid 

Ointment of tar 

Ointment of tartarated an- 
timony 

Ointment of turpentine 

Ointment of veratria 

Ointment of white pre- 
cipitate 

Ointment of yellow oxide 
of mercury 

Ointment of zine 

Ointments 

Okra 

Old field pine 

Old fustic 

Olea 

Olea destillata 

Olea Europea 

Olea fixa 

Olea latifolia 

Olea longifolia 

Olea volatilia 

Oleander 

Oleandrine 

Oleata 

Oleate 

Oléate de mercure 

Oléate de vératrine 

Oleate of mercury 

Oieate of morphine 

Oleate of veratrine 

Oleates 

Oleatum hydrargyri 

Oleatum veratrinze 

Oleic acid 88, 550, 1273, 

Olein 130, 980, 1028, 


977, 


1500 


335 
1492 
1490 


1502 
1493 
1494 
1490 
1494 


1494 
714 


1492 
1502 


1503 


1504 
631 


1498 
1499 
1505 


1493 
1497 


1500 
1503 
1491 
1503 
1503 
1492 


1500 


1503 
1490 
1502 


1491 
1504 
1505 


1497 


1499 
1505 
1488 
1664 
1426 
1651 
976 
982 
1026 
977 
1027 
1027 
982 
1707 
1707 
988 
988 
989 
989 
989 
990 
989 
988 
989 
989 
1657 
1273 








Index. 


Olein of cod-liver oil 1025 
Oleinsaure 88 
Oleomargarine 978 
Oleoresin of aspidium 990 
Oleoresin of black pepper 992 
Oleoresin of capsicum 990 
Oleoresin of cubeb 991 
Oleoresin of ginger 993 
Oleoresin of iris 820 
Oleoresin of lupulin 992 
Oleoresin of red pepper 190 
Oleoresina aspidii 990 
Oleoresina capsici 990 
Oleoresina cubebze 991 
Oleoresina filicis 990 
Oleoresina lupulinge 992 
Qleoresina lupulini 992 
Oleoresina piperis 992 
Oleoresina zingiberis 993 
Oleoresinze 990 
Oléorésine de capsique 990 
Oléorésine de copahu 489 
Oléorésine de cubébe 991 
Oléorésine de gingembre 993 
Olévrésine de lupuline 992 
Oléorésine de poivre noir 992 
Oléo-résines 990 
Oleoresins 990 
Oleo-saccharum 1259 
Oleum absinthii 4 
Oleum adipis 993 
Oleum sethereum 993 
Oleum amygdale 998 
Oleum amygdale amare 995 
Oleum amygdale dulcis 998 


Oleum amygdalz expressum 998 
Oleum amygdalarum 998 
Oleum amygdalarum ethe- 


reum 995 


Oleum anethi 193, 1000 
Oleum anisi 1000 
Oleum anthemidis 1000 
Oleum anthos 1038 


1001 
1002 
1013 


Oleum aurantii corticis 
Oleum aurantii florum 
Oleum baccee juniperi 


Oleum badiani 1000 
Oleum balsami copaive 1009 
Oleum bergamii 1002 
Oleum bergamottz 1002 


1707 
1080 
1048 
1030 
1003 


Oleum betulinum 
Oleum bubulum 
Oleum cacao 

Oleum cadinum (note) 
Oleum cajeputi 


Oleum cajuputi 1002 
Oleum camphoree 1004 
Oleum cam/phoratum 853 
Oleum cari 1005 


1005 
1005 
1006 
1006 


Oleum carui 

Oleum carvi 

Oleum caryophylli 

Oleum caryophyllorum 

Oleum chamomille roma- 
nee 

Oleum chenopodii ' 

Oleum cinnamomi 

Oleum cinnamomi Zey- 
lanici 

Oleum citri 


1000 
1007 
1007 


1007 
1015 


Oleum copaibze 1009 
Oleum coriandri 1009 
Oleum cornu cervi 1635 
Oleum crotonis 1051 
Oleum cubebze 1010 


1010 
1010 


Oleum cubebarum 
Oleum erigerontis 








Oleum erigerontis Cana- 


densis 1010 
Oleum eucalypti 1011 
Oleum filicis maris 990 
Oleum foeniculi 1011 
Oleum fructus juniperi 1013 
Oleum gaultheriz 1011 
Oleum gossypii seminis 1012 
Oleum hedeomee 1013 
Oleum hepatis morrhuz 1020 
Oleum hyperici 1667 
Oleum jecoris aselli 1020 
Oleum juniperi 1013 
Oleum lavandulex 1014 
Oleum lavandule florum 1014 
Oleum li.nonis 1015 
Oleum lini 1016 
Oleum menthe piperitea 1017 
Oleum menthe viridis 1019 
Oleum morrhuz 1019 
Oleum myrciz 1025 
Oleum myristicee 1025, 1026 


Oleum myristicz: expres- 
sum 969, 

Oleum nuciste ethereum 

Oleum nuciste expressum 


1026 
1025 
1026 


Oleum olive 1026 
Oleum olivarum 1026 
Oleum palme Christi 1031 
Oleum phosphoratum 1030 
Oleum picis liquide 1030 
Oleum pimentz 1031 
Oleum ricini 1031 
Oleum rose 1036 
Oleum rosarum 1036 
Oleum rosmarini 1038 
Oleum rusci 1587 
Oleum rutz 1038 
Oleum sabinze 1038 
Oleum santali 1039 
Oleum, sassafras 1039 
Oleum sesami 1040 
Oleum sinapis 1041 
Oleum sinapis ethereum 1041 
Oleum sinapis volatile 1041 
Oleum succini 1042 


Oleum succini rectificatum 1043 
Oleum sulphuratum 158 
Oleum tartari per deli- 
uium 1157 
Oleum terebinthinz 1044 
Oleum theobromee 1048 
Oleum thymi 1050 
Oleum tiglii 1051 
Oleum valerianze 1054 
Oleum vini 993 
Olibanum 1714 
Olibene 1714 
Olio della tremertina 1044 
Olio delle olive 1026 
Olio di bergamotta 1002 
Olio di cajeput 1003 
Olio di cannella 1007 
Olio di limone 1015 
Olio di lino 1016 
Olio di mandorle 998 
Olio di ricino 1031 
Olive oil 977, 1026 


Olive oil group of fixed oils 977 


Olive oil soap 1277 
Olive oil soda soap 1277 
Olivendl 1026 
Olivile 1027 
Onaye 1672 
Onguent blanc 390, 1492 
Onguent blanc de rhazis 1502 
Onguent d'arceeus 1494 


Onguent de cantharides 1492 


Onguent mercurielle 1494 
Onguentes 1488 
Onion 1714 


Ophelia angustifolia (note) 405 


Ophelia chirata 405 
Ophelic acid 405 
Opianic acid 1063 
Opianine 1062 
Opianyl 1062 


Opiated syrup of lactu- 


carium (note) 1404 
Opii pulvis 1054 
Opio 1054 
Opium 1054 


Opium, analysis of various 


kinds of (note) 1061 
Opium, Bengal (note) 1060 
Opium, Constantinople 

(note) 1059 


Opium denarcotisatum 1078 
Opium, Egyptian (note) 1060 
Opium-essig 23 
Opiumextrakt 633 
Opium, India (note) 1060 
Opiumlatwerge 481 


855 
1484 
1060 


Opium liniment 

Opium lozenges 

Opium, Malwa (note) 

Opium, morphiometric as- 
says of 1071 

Opium, Mozambique (note) 1061 

Opium of Amasia (note) 1059 

Opium of Angora (note) 1059, 

1060 

of Balukhissar 

1059 

1059 


Opium 
(note) 
Opium of Cataya (note) 


Opium of Cigusti (note) 1060 
Opium of Engiri (note) 1059 
Opium of Ghéwé (note) 1059 


Opium of Kara-Hissar 
(note) 1059 
Opium of Kutchina (note) 1059 
Opium of Macedonia (note) 1060 
Opium of Magnesia (note) 1059 
Opium of Mallatia (note) 1059 
Opium of Salonica (note) 1059 
Opium of Taushan (note) 1059 


Opiumpastillen 1484 
Opium, Patna (note) 1060 
Opium, percentage of con- 
stituents of (note) 1063 
Opium, Persian (note) 1061 
Opiumpflaster 547 
Opiumpillen 1115 
Opium plaster 547 
Opium, Smyrna (note) 1058 
Opium, tests of 1072 
Opium thebaicum 1057 
Opium, Turkey (note) 1058 
Opobalsamum 1581 
Opodeldoc 856 


Opoidia galbanifera 698, 1581 


Opopanax 1715 
Opopanax chironium 1715 
Oppio 1054 
Opuntia cochinillifera 466 


Opuntia ficus Indica (note) 466 
Orange bark 440 
Orange berries 270 
Orange essence 1648 
Orange flowers 268 
Orange mineral 1715 
Orange peel 268 
Orange red 1715 
Orange root 777 


Index. 


Orange wine 1530 
Orange-flower water 232 
Orangenbliithen 268 
Orangenbliithenwasser 232 
Orangenschalensyrup 1395 
Orcéin 1688 
Orchil 1688 
Orchilla weed 1688 
Orchis . 1744 
Orcin 1688 
Oregon grape root 1586 


1427 
1715 


Orenburg gum 
Oreodaphne Californica 


Oreodaphnene 1715 
Oreodaphnol 1715 
Orge 742 
Orge perlé 742 
Orgeat powder (note) 1395 
Oriental bezoar 1588 
Oriental sweet-gum tree 1372 


Origan 1078 
Origanum 1078, 1715 
Origanum majorana 1078, 1715 


Origanum majorinoides 1078, 

1715 
Origanum vulgare 1078, 1715 
Orizaba root (note) 823 
Orleana 1572 
Ornus Europea 922 
Ornus rotundifolia 922 
Orobanche Americana 1716 
Orobanche uniflora 1716 
Orobanche Virginiana 1716 
Orpiment 1716 
Orris root (note) 818 
Orseille 1687 
Orseillie acid 1688 
Orsellinic acid 1688 
Orthite 394 
Orthokresol 1613 
Ortho-nitro-cinnamiec acid 1672 


Ortho-nitro-pheny]propio- 

lic acid 1672 
Ortho-oxybenzoic acid 98, 1672 
Orthophosphorie acid 1094 


Oryza sativa 1716 
Orzo 742 
Os 1079 
Os sepia 1630 
Os ustum 1079 
Osha root 1716 
Oshaic acid 1716 
Osmazone 372 
Osmic acid 1717 
Ossa 1079 
Ostruthine 1669 
Otaheitan sugar cane 1256 
Otolithus regalis 784 
Otto of rose 1036 
Oulachon 1640 
Outremer 1771 
Overflowing wells 218 
Overgrown jalap (note) 823 
Ovi vitellus 1080 


Ovis aries 1304 
Ovo 1080 
Ovum 1080 
Ovum gallinaceum 1080 
Ox gall 655 
Oxalas ciricus 394 
Oxalas ferrosus 676 
Oxalate de cérium 394 
Oxalate de fer 676 
Oxalate of calcium 91 
Oxalate of cerium 394 
Oxalate of iron 676 
Oxalate of potassium 91 





1901 
Oxalic acid 89 
Oxalis acetosella 89, 1717 
Oxalis crassicaulis 1717 
Oxalis violacca 1717 
Oxalsiure 89 
Oxalsaures ceroxydul 394 
Oxalsaures eisenoxydul 676 
Oxéolat simple 20 
Oxford ochre 1711 


Oxide de fer magnétique 678 
Oxide de fer noir 678 
Oxide de mercure jaune 762 


Oxide de mercure précipité 762 


Oxide de plombe fondu = 1136 
Oxide mercurique 763 
Oxide, nitrous 80 
Oxide noir de manganise 918 
Oxide of antimony 204 
Oxide of bismuth 289 
Oxide of ethyl 131 
Oxide of gold 1656 
Oxide of lead 1136 
Oxide of silver 250 
Oxide of zinc 1550 
Oxide rouge de plomb 1137 
Oxidum hydrargyri ni- 
grum (note) 765 
Oxidum hydrargyricum 763 
Oxindol 1672 
Oxyacanthine 1586, 1587 
Oxycannabin 340 
Oxychloride of antimony 1731 
Oxycopaivic acid 491, 1231 
Oxycresol 496 
Oxyde d’antimoine 204 
Oxyde d’argent 250 
Oxyde de bismuth 289 
Oxyde de zinc 1550 
Oxydum antimonicum 204 
Oxydum bismuthicum 289 
Oxydum calcicum 322 


Oxydum ferri cum hy- 


dratum 679 
Oxydum ferroso-ferricum 678 
Oxydum manganicum 918 
Oxydum potassicum 1142 
Oxydum stibicum 204 
Oxydum zincicum 1550 
Oxygenated volatile oils 984 
Oxygenized water 1721 
Oxyhydrate of lead 1742 
Oxylencotin 1624 
Oxymel 1081 
Oxymel of squill 1082 
Oxymel scille 1082 
Oxymel simplex 1081 
Oxymellite simple 1081 
Oxymuriate of calcium 323 
Oxymuriate of lime 323 
Oxyneurine 1587 
Oxypicric acid 1671 
Oxysalicylic acid 708 
Oxystrychnine 1369 


Oxysulphuret of antimony 208 


Oxytoluyl-tropeine 284 
Oxytropis deflexa 1688 
Oxytropis multiflora 1688 
Ozokerite 1089, 1717 
Ozone 1722 
Ozonic ether 1722 
Me 
Pa-douck 830 
Peonia officinalis 1717 
Peonin 1717 
Pagliari’s styptic 166 


1902 

Pagliari’s styptic (note) 288 
Paharee chiretta (note) 405 
Pain de porceau 1630 
Pale brandy 1360 


375 
425 
1247 
287 
978 
978, 1718 


Pale catechu 

Pale cinchona bark 
Pale rose 
Palembang benzoin 
Palm-nut oil 

Palm oil 


Palm soap 1276 
Palm sugar 1256 
Palm wax 978 
Palma Christi 1031 
Palmitate of cerotyl 1062 


Palmitic acid 383, 396, 550, 
980, 1028, 1273, 1657, 1705, 
1718 

Palmitin 979, 980, 1028, 1273, 

1718 


Palo de Campeche 7900 
Palton bark 431 
Panacea lapsorum 254 
Panacon 1718 
Panaquilon 1718 
Panax 1718 


Panax quinquefolium 1295, 1718 


Panax schinseng 1718 
Pancreatic emulsion 1719 
Pancreatine 1719 
Pannum 262 
Pansy 1538 
Pao de Guarana 731 


Pao-pareira bark Ly 
Papain 1720 
Papaver 1082 
Papaver orientale 1055 


Papaver rhoeas 1067, 1243 
Papaver somniferum 977, 1054, 


1082, 1243 
Papaveric acid 1243 
Papaverina 1065 
Papaverine 1062, 1065 


1082 
1598 


Papaveris capsulz 
Papaw juice 


Papain 1598 
Papaya 1719 
Paper-shelled almonds 183 
Papers 398 


NX 


Papier 4 vésicatoire aux 
cantharides 

Papier épispastique 

Papier nitré 


399 
399 
399 


Papier sinapisé 399 
Papiers sparadrapiques 398 
Pappoose root 380 
Para rhatany (note) 834 
Para sarsaparilla 1282 
Paraconine 487 


Paracoto bark 1624 
Paracotoin 1624 
Paracyanogen (note) 72 
Paraffin 1090, 1124, 1725 


1091 
1668 


Paraffin oil 
* Paraguay tea 


Parakresol 1613 
Paramenispermin 1613 
Paramorphia 1064 
Paramorphine 1064 
Paraoxybenzoic acid 99, 719, 

1636 
Parasorbiec acid 1752 


Paratartrate of potassium 


1(note) 1528 
Paratartaric acid 12) 
Paraxylene 1584 


Parchment-paper 1633 








Index. 
Paregoric 1468 
Paregoric elixir 1468 
Pareira 1083 
Pareira bark (note) 1085 
Pareira brava 1083 
Pareira-extrakt 634 
Pareira root 1083 
Pareirs radix 1083 
Pareirawurzel-absud 520 


Paresi’s styptic collodion 


(note) 475 
Paricine 447, 448 
Parietaria officinalis 1720 
Pariglin 1283 
Parillin 1283 
Parillinic acid 1283 
Paris white 1778 
Paris yellow 1610 
Parmelia parietina 1241 
Parsley 1574 


Parthenium integrifolium 1720 


Partridge-berry 1700 
Parvoline 1419 
Pasas 1506 
Passéwa 1057 
Passulee 1506 
Pasta guarana 731 
Pastel 1676 


Pastiles, fumigating (note) 288 

Pastillen 1479 

Pastillen von chlorsaurem 
kali 

Pastilles 

Pastilles absorbantes 

Pastilles de bicarbonate de 

soude 
Pastilles de cachou 
Pastilles de chlorate de 


1486 
1479 
1485 


1486 
1482 


otasse 1486 
Pastilles de chlorure d’am- 

monium 1482 

Pastilles de cubébe 1483 


1483 
1487 
1484 
1485 


Pastilles de fer 

Pastilles de gingembre 

Pastilles d’ipecacuanha 

Pastilles de magnésie 

Pastilles de menthe an- 
glaises 

Pastilles de morphine 

Pastilles de morphine et 


1485 
1485 


d’ipecacuanha 1485 
Pastilles d’opium 1484 
Pastilles d’oxide de fer 1483 
Pastilles de ratanhia 1484 
Pastilles de réglisse opi- 

acées 1484 
Pastilles de  santonine 

(note) 1487 
Pastilles de tannin 1481 
Pastilles de Vichy 1486 
Pastilles digestives 1486 
Pastinaca opopanox 1715 
Pate de canquoin 1547 
Patent lint 1685 
Patent yellow 1720 
Patna opium (note) 1060 
Paullinia 731 
Paullinia cupana 731 
Paullinia pinnata 1767 
Paullinia sorbilis 731 
Paullinitannic acid 732 
Paviin 1647 
Pavot rouge 1243 
Paytamine 447, 448 


Paytina (note) 
Paytine (note) 
Pea-nuts 


439, 447, 448 
439, 447, 448 
1657 








Peach brandy 1720 
Peach essence 1649 
Peach leaves 1720 
Peach wood 1590 
Pearlash 1158 
Pearlashes 1158 
Pearl barley 742, 744 
Pearl powder 1721 
Pearl sago 1743 
Pearl tapioca 1721 
Pearl white 296, 1721 
Pearls of ether 138 
Pearson’s arsenioal solu- 
tion 1312 
Peat charcoal 352 
Pecan nut 1599 
Pece liquida 1124 
Pechpflaster mit canthari- 
den 549 
Pectase 60 
Pectic acid 1599 
Pectin 1598 
Pectin sugar 15 
Pectinose 15 
Pectose 60, 1599 
Pegu catechu 375 
Pela wax 978 
Pelargonate of ethyl 1648 
Pelargonic acid 1038 
Pelargonic ether 1038, 1528, 
1648 
Pelargonium capitatum 1721 
Pelargonium _ odoratissi- 
mum 1721 


Pelargonium roseum 1648, 1721 


Pelitre 1205 
Pelletierine 724 
Pellitory 1205 
Pellitory of Spain 1205 
Pelosine 280, 973, 1084 
Pemmican 1696 
Pensa mucronata 1745 
Penzea sarcocolla 1745 


Pencils of nitrate of zine 


(note) 1542 
Pencils of sulphate of cop- 
per 509 


Penicillium glaucum (note) 18 


Pennsylvania sumach 1244 
Pennyroyal - 737, 939 
Penny-wort 1625 
Pentane 1773 
Peony 1717 
Pepe nero AS 
Pépins des coing 513 
Pepo 1085 
Pepper, African 349 
Pepper, Cayenne 349 
Peppermint 939 
Peppermint camphor 1017 
Peppermint water. 240 
Pepperone 349 
Pepsin 1086 
Pepsina 1086 
Pepsine 1086 
Pepsine liquide 884 
Pepsin-lésung 884 
Pepsinum saccharatum 1086 


Percentage of alcohol in 
wine 

Percentage of constituents 
of opium (note) 1063 

Perchlorate of potassium 1721 


1526 


Perchloride of mercury 747 
Perchlorure de fer 660 
Perchromic acid 1610 
Percolation 574 


Perfumed spirit 

Periodic acid 

Periploca Indica 
Periploca secamone 
Perlgerste 

Perlgraupen 

Perlmoos 

Permanent white 
Permanganate de potasse 
Permanganate of potash 


Permanganate of potas- 


sium 
Permanganic acid 
Pernambuco wood 
Pernitrate de fer liquide 
Pernitrate de 
liquide 
_ Peroselium sativum 


Peroxide de fer hydraté 


humide 
Peroxide de mercure 
Peroxide of hydrogen 
Peroxide of iron 
Peroxide of manganese 
Perry 
Persian galbanum 
Persian insect powder 
Persian opium (note) 
Persica vulgaris 
Persicaria hydropiper 
Persicaria mitis 
Persicaria urens 
Persil 
Persil de marais 
Persimmon 
Persischer wundbalsam 
Persulfate de fer liquide 
Persulfate de mercure 
 Persulphate of mercury 
Persulphuric oxide 
Peru, balsam of 
Peru balsam oil 
Peruvian bark 
Peruvian 

(note) 
Peruvianischer balsam 
Peruvian rhatany (note) 
Petersilic 
Petit cardamome 
Petit chiendent 
Petrolatum 
Petroleum 
Petroleum benzin 
Petroleum ether 
Petroleum ointment 
Petrolina 
Petroselinum 
Peucedanin 
Peucedanum montanum 
Peucedanum officinale 
Peumus boldo 
Pewter 
Pfefferlatwerge 
Pfefferminze 
Pfefferminzél 
Pfefferminzpastillen 
Pfeffermiinze 
Pfeffermiinzwasser 
Pflaster 
Pflaumen 
Pfriemenkraut 
Pheorotin 
Phagedinisches wasser 
Phalaris canariensis 
Pharaoh’s serpent 
Phaseomannit 
Phellandrium aquaticum 


mercure 


285, 


1359 
805 
738 

1289 
742 
742 
421 

1756 

1184 

1184 


1184 
918 
1590 
872 


878 
1574 


676 
763 
1721 
679 
918 
1530 
698 
1673 
1061 
1720 
1588 
1588 
1588 
1574 
1748 
1634 
1442 
876 
765 
765 
105 
274 
276 
425 


ipecacuanha ~ 


816 
274 
834 
1574 
359 
1478 
1089 
1723 
285 
285 
1089 
1089 
1574 
1669 
1748 
1669 
1589 
296 
481 
939 
1017 
1485 
939 
240 
540 
1192 
1291 
1241 
905 
1595 
1758 
1256 
1712 








Index. 


Phellyl alcohol 1623 
Phenanthren 1613 
Phenate of quinine (note) 12 


17 
1583 

48 
48, 496, 1125 


Phene 
Phenie acid 
Phenol 


Phenol, camphorated 54 
Phenol-glycerit 715 
Phenol, iodized (note) 53 
Phenols 48, 51 
Phenolsalbe 1490 
Phenyl 48 
Phenylacetic acid 1672 
Phenyl alkohol 48 
Phenyl-amine 1571, 1613 


Phenyl, hydrated oxide of 48 
Phenyl hydride 1583 
Phenylic acid 48 


Phenylic alcohol 48 

Phenylicum crystallizatum 48 

Phenylschwefelsaures na- 
tron 

Phenylsaure 

Philadelphia fleabane 


1341 


Philosophenwolle =zink- 
blumen 1550 
Phlobaphene 746 
Phloretin 1726 
Phloridizin 1194, 1725 
Phlorizin 1i25 
Phloroglucin 329, 708, 835, 1636 
Phlorol 496, 1125 
Phlorrhizin 1725 
Phoca 978 
Pheenix farinifera 1743 


1777 
332 
179 
179 


Phoradendron flavescens 
Phorone 
Phosphas ammoniacus 
Phosphas ammonicus 
Phosphas calcicus preecipi- 
tatus 
Phosphas ferroso-ferricus 
Phosphas ferrous benicus 
Phosphas natricus 
Phosphas sodicus 
Phosphate d’ammoniaque 
Phosphate de chaux hy- 


316 
680 
680 
1333 
1333 
179 


drate 316 
Phosphate de fer 680 
Phosphate de soude 1333 


Phosphate ferroso-ferrique 680 


Phosphate of ammonium 179 
Phosphate of berberine — 
(note) 1540 
Phosphate of calcium, pre- 
cipitated 316 
Phosphate of iron 680, 681 


Phosphate of manganese 1692 

Phosphate of manganese, 
syrup of 

Phosphate of pilocarpine 


1692 
1105 


Phosphate of potassium 1726 
Phosphate of quinine 
(note) 1217 
Phosphate of soda 1333 
Phosphate of sodium 1333 
Phosphate of zinc 1726 


Phosphates, compound syr- 


up of 681 
Phosphatie triphyline 900 
Phosphide of zinc 1552 
Phosphor 1091 
Phosphorated oil 1030 
Phosphore 1091 


Phosphorhaltiges oel 1030 
Phosphoric acid 93 
Phosphoric acid, diluted 95 














1903 
Phosphoric acid, glacial 94 
Phosphoric oxide 1094 


Phosphorized cod-liver oil 
(note) 1024 


Phosphorous acid 98 
Phosphorous oxide 1094 
Phosphorsiure 95 


Phosphorsaures ammoniak 179 
Phosphorsaures eisenoxy- 


dul-oxyd 68¢@ 
Phosphorsaures kalk 316 
Phosphorsaures natron 1333 
Phosphorus 1091 
Phosphorus, J. Ashburton 

Thompson’s solution of 

(note) 1096 
Phosphorus paste 1096 
Phosphorus pill 1116 
Phosphorus, solubility of, 

in fixed oils (note) 1030 
Phosphorzink 1552 
Phosphure de zinc 1552 
Photosantonic acid 1272 
Phycit 1256 
Phyllanthus emblica 1705 
Phyllocyanic acid 535 
Phyllocyanin 535 
Phylloxanthin 935 
Physalin 1726 
Physalis alkekengi 1726 
Physalis viscosa 1726 


Physeter macrocephalus 395, 


978 
Physic nuts 1582 
Physostigma 1096 
Physostigmatis faba 1096 
Physostigma venenosum 1096 
Physostigmine salicylas 1100 
Physostigmine 1097 
Phyteumacolla 782 
Phytolacca berry 1100 
Phytolacca decandra 1100 
Phytolacea root 1100 
Phytolacce: bacca 1100 
Phytolaccee radix 1100 
Phytolaccic acid 1101 
Phytolaccin 1101 
Phytosterin 1098 
Picamar 1124 
Pichuric acid 1727 
Pichurim beans 1727 
Pichurim camphor 1727 
Pichurim fat 1727 
Picoline 1419, 1613 
Picraconine 124 
Picraconitine 124 
Picreena excelsa 1207 
Picrate of iron 1728 
Picrate of potassium 1728 
Picric acid 1727 
Picrie cotton (note) 723 
Picroglycion 531 
Picropodophyllic acid 1140 
Picropodophyllin 1140 
Picrorhiza kuerva 1728 
Picrosclerotine 560 
Picrotin 1614 
Picrotoxie acid 1614 
Picrotoxin 1102, 1614 
Picrotoxinum 1102 
Pied d’alouette 1682 
Pied de loup 905 
Pierlot’s solution 181 
Pierre de vin 1152 
Pierre divine 509 
Pierre infernale 248 
Pietro 1205 


1904 


Pili gossypii 722 
Pill machine (note) 1107 
Pill of carbonate of iron 927 
Pill of colocynth and hy- 
oscyamus 1113 


Pill of iodide of manganese 1692 
Pill of ipecacuanha with 


squill 1115 
Pill of lead and opium 1116 
Pill of quinia 1116 
Pill of Socotrine aloes 1109 
Pillen 1106 
Pills 1106 
Pills, Anderson’s 1110 
Pills, Asiatic 34 
Pills, Hooper’s (note) 1110 
Pills of aloes 1109 


Pills of aloes and asafetida 1109 


Pills of aloes and iron 1110 
Pills of aloes and mastic 1110 
Pills of aloesand myrrh 1111 
Pills of asafetida 1111 
Pills of Barbadoes aloes 1109 


Pills of ferrous chloride 


(note) 660 
Pills of iodide of iron 1114 
Pills of mereury 929 
Pills of oil of turpentine 

(note) 1047 
Pills of opium 1115 
Pills of phosphorus 1116 
Pills of rhubarb 1117 


Pilocarpine hydrochloras 1103 


Pilocarpine 1105 
Pilocarpine, acetate of 1105 
Pilocarpine, chloride of 1105 


Pilocarpine, hydrobromate 
of 
Pilocarpine, hydrochlorate 
of 1103 
Pilocarpine, nitrate of 1105 
- Pilocarpine, phosphate of 1105 


1105 


Pilocarpus 1104 
Pilocarpus pennatifolius 1104 
Pilula aloes Barbadensis 1109 
Pilula aloes et ferri 1110 
Pilula aloes Socotringe 1109 
Pilula assafoetide compo- 

sita 1115 
Pilula calomelanos com- 

posita si Hi ky 


Pilula cambogie composita 1112 
Pilula eolocynthidis com- 


posita 1113 
Pilula colocynthidis et 

hyoscyami 1118 
Pilula conii composita 1113 
Pilula ferri carbonatis 927 
Pilula ferri iodidi 1114 
Pilula hydrargyri 929 
Pilula hydrargyri  sub- 

chloridi composita 1111 


Pilula ipecacuanhe cum 


scilla 1115 
Pilula phosphori 1116 
Pilula plumbi cum opio 1116 
Pilula quinize 1116 
Pilula rhei composita 1117 
Pilula saponis composita 1117 
Pilula scammonii com- 

posita 1118 
Pilula scillae composita 1118 
Pilules 1106 
Pilule aloes 1109 
Pilule aloes et asafoetidee 1109 
Pilulz aloes et ferri 1110 


Pilulz aloes et mastiches 1110 


Index. 

Pilule aloes et myrrhe 41111 
Pilulee aloetice: ferratz: 1110 
Pilule antimonii com- 

positee 1111 
Pilule asafoetidee 1111 
Pilule catharticz com- 

positee 1112 
Pilule coeruleze 929 
Pilule copaibee 926 
Pilulz de cynoglosso 1631 
Pilulee ferratz Valleti 927 
Pilule ferri carbonici 927 
Pilulee ferri composite 1113 
Pilulee ferri iodidi 1114 


Pilulz galbani composite 1115 


Pilule hydrargyri 929 
Pilulze Italics nigre 1110 
Pilulze opii 1115 
Pilule phosphori 1116 
Pilule rhei 1117 
Pilule rhei composite 1117 
Pilulze stomachicee (note) 1110 
Pilule de mercure 929 
Pilules 1106 
Pilules altérantes com- 
posées 1111 
Pilules antitartreuses 1111 
Pilules bleues 929 
Pilules cathartiques com- 
osées 1112 
Pilules cochées mineures 1113 
Pilules d’aloés 1109 


Pilules d’aloés et asefétide 1109 
Pilules d’aloés et de fer 1110 
Pilules d’aloés et de mastie 1110 
Pilules d’aloes et de myrrhe 1111 
Pilules d’asefétide 1111 
Pilules de Blanecard 1114 
Pilules de carbonate fer- 


reux 927 
Pilules de copahu 926 
Pilules de coloquinte com- 

posées 1113 
Pilules de fer et de myrrhe 

composées 1113 
Pilules de galbanum com- 

posées 1115 
Pilules de Griffith 1113 
Pilules d’iodure de fer 1114 
Pilules d’opium 1115 
Pilules de Plummer 1111 
Pilules de rhubarbe Tae 
Pilules de rhubarbe com- 

posées 1117 
Pilules de Rufus 1111 
Pilules de scammonée com- 

posées 1118 


Pilules de scille composées 1118 
Pilules ferrugineuses 927 


Pimaric acid 1231 
Piment 1118 
Piment dela Jamaique 1118 
Piment des jardins 349 
Piment rouge 349 
Pimenta 1118 
Pimenta acris 1118 
Pimenta piperita 935 
Pimenti 1118 
Pimento 1118 
Pimienta de la Jamaica 1118 


Pimienta de Tabasco (note) 1118 
Pimienta negra 1119 


Pimiento 349 
Pimpinella anisum 194 
Pimpinella saxifraga 1728 
Pinckneya pubens 1728 
Pineapple essence 1649 


Pineapple syrup 1405 
Pine nuts 1426 
Pinic acid 1231 
Pinipicrin 1432 
Pinit 922, 1256, 1426 
Pinitannic acid 1432 
Pinkroot 1342 
Pinus 1122, 1425 
Pinus abies 1122 
Pinus australis 1045, 1425 
Pinus balsamea 1425 
Pinus Canadensis 1123 
Pinus cembra 1426 
Pinus Damarra 1430 


Pinus Lambertiana 1256, 1426 
Pinus Lambertiana (note) 922, 


1255 
Pinus larix (note) 922, 1427 
Pinus maritima 985, 1426 
Pinus nigra 1427 


Pinus palustris 1044, 1124, 1425 


Pinus picea 1122, 1427 
Pinus pinaster 1044, 1426 
Pinus pinea 1426 
Pinus ponderosa 1046 
Pinus pumilio 1426 
Pinus rigida 1124, 1427 
Pinus sabiniana 1046, 1426 
Pinus strobus (note) 1427 


Pinus sylvestris 977, 1124, 1426 


Pinus teda 1044, 1425 
Piombo 1126 
Pipe gamboge 328 
Piper 1119 
Piper Afzelii (note) 504 
Piper angustifolium 933 
Piper anisatum (note) 504 
Piper betel 380 
Piper caudatum - 504 
Piper citrifolium 1104 
Piper clusii 1121 
Pipet cubeba 504 
Piper elongatum 933 
Piper Hispanicum 349 
Piper Jamaicense 1118 
Piper longum 1120 


Piper methysticum (note) 933 


Piper nigrum 1119 
Piper nodosum 1104 
Piper pennatifolius 1104 
Piper reticulatum 1104 
Piper selloanus 1104 
Piperic acid 1122 
Piperidine * 1121 
Piperina 1121 
Piperine 1121 
Piperoid of ginger 993 
Piperoide de gingembre 993 
Piperonylic acid 1625 
Pipsissewa 402 
Piscidia erythrina 1728 
Pissenlit 1423 
Pistacea terebinthus 1430 
Pistacia lentiscus 931 
Pistacia terebinthina 1428 
Pistacia terebinthus 1428 
Pitaya condaminea bark 441 
Pitaynine (note) dit 
Pitayo bark 431 
Pitch 1124 
Pitch, common 1429 
Pitch pine 1124, 1427 
Pitch plaster 548 
Pitch plaster with cantha- 
rides 549 
Pittacal 1124 
Pituri 1637 


Pix 

Pix arida 

Pix Burgundica 

Pix Canadensis 

Pix liquida 1124, 
Pix nigra 1125, 
Plano-convex catechu 
Plasma 

Plasma glycéré d’amidon 


Plaster of carbonate of 


lead (note) 
Plaster of myrrh 
Plaster of Paris 
Plasters 
Plata 
Pla&tano vainilla 
Plate-sulphate of potassa 
Platrage (note) 
Pleurisy root 
Plomb 
Plomo 
Plésslea floribunda 
Plum essence 
Plumbi acetas 
Plumbi aceticum 
Plumbi carbonas 
Plumbi iodidum 
Plumbi nitras 
Plumbi oxidum 
Plumbi oxidum rubrum 
Plumbi oxidum semivit- 
reum 
Plumbi saccharas 
Plumbi tannas 
Plumbum 
Plumbum carbonicum 
Plumbum _hydrico-aceti- 
cum solutum 
Plumbum iodatum 
Plumbum oxydatum 
Plummer’s pills 
Plummer’sche pillen 
Plunket’s caustic 
Poaya (note) 
Pockenholz 
Pockensalbe 
Pod pepper’ 
Podalyria tinctoria 
Podophylli radix 
Podophylli resina 
Podophyllic acid 
Podophyllin 
Podophylloquercetin 
Podophyllotoxin 
Podophyllum 
Podophyllum peltatum 
Podophyllum root 
Podophyllumharz 
Poh di Bahia 
Pois 4 gratter 
Poison ivy (note) 
Poison nut 
Poison oak 
Poison of Pahouius 
Poison vine (note) 
Poivre 
Poivre commun 
Poivre de Cayenne 
Poivre de Guinée 
Poivre d’Inde 
Poivre de la Jamaique 
Poivre noir 
Poix blanche 
Poix de Bourgoyne 
Poix jaune 
Poke berry 
Poke ot 


1141, 


1100, 


1125 
1125 
1122 
1123 
1429 
1429 
377 
717 
716 


552 

972 
1756 

540 

242 
1513 
1187 
1522 

260 
1126 
1126 
1714 
1649 
1129 
1129 
1131 
1133 
1135 
1136 
1137 


1136 
1742 
1761 
1126 
1131 


884 
1133 
1136 
1111 
1111 

33 

813 

727 
1490 

349 
1581 
1138 
1233 
1141 
1233 
1140 
1140 
1138 
1138 
1138 
1233 

422 
1702 
1245 

974 
1245 
1672 
1245 
1119 
1119 

349 

349 

349 
1189 
1119 
1122 
1122 
1122 
1100 
1519 


Index. 


Polariscope 985 
Poligala Virginiana 1293 
Pollock 1020 
Polychroite 502 
Polygala amara 1293 
Polygala Boykinii (note) 1294 
Poly gala latifolia 1293 
Polygala paucifolia 1011 
Polygala senega 1293, 1304 
Polygala vulgaris 1293 
Polygale de Virginie 1293 
Polygalic acid 1294 
Polygonatum multiflorum 1618 
Polygonatum uniflorum 1618 
Polygonic acid 1588 
Polygonum amphibium 1589 
Polygonum aviculare 1588 
Polygonum bistorta 1588 
Polygonum fagopyrum 1589 
Polygonum hydropiper- 

oides 1588 
Polygonum Persicaria 1588 
Polygonum tinctorium 1588 
Polynemus 784 
Polypodium filix feemina 1579 
Polypodium filix mas 261 
Polyporus officinalis 1562 
Poma colocynthidis 477 
Pomegranate 723 
Pomeranzenbliithen 268 
Pomeranzenbliithen6l 1002 
Pomeranzenbliithensyrup 1396 
Pomeranzengeist 1353 
Pomeranzenschale 268 
Pomeranzenschalen-auf- 

guss 791 


Pomeranzenschalentinktur 1440 
Pomeranzen- und citronen- 
schalen-aufguss 791 
Pommade d’acide gallique 1490 
Pommade d’acide phé- 
nique 1490 
Pommade d’acide tannique 1490 
Pommade d’aconitine 1490 
Pommade d’atropine 1491 
Pommade d’autenrieth 1490 
Pommade de belladone 1492 
Pommade de calomélas. 1500 
Pommade de carbonate de 
plomb 
Pommade de créosote 
Pommade de deutiodure de 
mercure 1497 
Pommade de goudron 1502 
Pommade de foi de soufre 1503 
Pommade d’iode 1501 
Pommade d@’iodure de cad- 


1502 
1493 


mium 1492 
Pommade d’iodure de 

plomb 1502 
Pommade d’iodure de 

soufre 1504 


Pommade de mézéréon 1501 

Pommade de nitrate de 
mercure 1498 

Pommade de noix de galle 1494 

Pommade d’oxyde de zine 1505 

Pommade d’oxyde jaune 
de mercure 

Pommade de poudre de 
Goa 

Pommade de _ précipité 
blane 1497 

Pommade de _ précipité 
rouge 

Pommade de stramoine 

Pommade de veratrine 


1499 
1493 


1500 
1503 
1505 
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Pommade épispastique au 
garou 631, 1501 
Pommade ioduré 1503 


Pommade mercurielle 1494 
Pommade mercurielle com- 
posée 1497 
Pommade Napolitaine 1494 
Pommade populeum 981 
Pommade simple 1489 
Pommade soufrié 1504 
Pommade stibiée 1490 
Pommade terébinthinée 1504 
Pommades 1488 
Pomme épineuse 1363 
Pompholix 1551 
Pontefract cakes 616 
-Poplar buds 981 
Poppy capsules 1082 
Poppy oil 999 


Poppy-seed oil 977, 1055, 1082 


Populinated lard (note) 1489 
Populus nigra 981 
Populus tremula 1263 
Porcina 129 


Porphyroxin (note) 1069, 1070, 
1268 


Porpoise oil 978 
Porrum 1683 
Port wine 1526 
Porter 917 
Portland arrow-root 1577 
Portland powder 1765 
Portland sago 1577 
Potasch 1158 
Potash sal aératus 1150 
Potash water 892 
Potaska 1158 
Potaske 1158 
Potassa 1142 
Potassa alum 160 
Potassa caustica 1142 
Potassa cum ealce 1144 
Potassa del commercio 1158 
Potassa sulphurata 1145 
Potassa with lime 1144 
Potassx acetas 1147 
Potassz bicarbonas 1148 
Potassx bichromas 1151 
Potassx carbonas 1156 


Potassz caustique liquide 887 


Potassz chloras 1162 
Potassz citras 1164 
Potasse hydras 1142 
Potassz nitras 1179 
Potasse permanganas 1184 
Potasse prussias flava 1170 
Potassee sulphas 1186 
Potasseze sulphas cum sul- 
phure (note) 1187 
Potasse tartras 1189 
Potasse tartras acida 1152 
Potasse du commerce 1158 
Potasse vitriolée 1186 
Potassii acetas 1147 
Potassii bicarbonas 1148 
Potassii biantimonias 1634 
Potassii bichromas 1151 
Potassii bisulphas 1589 
Potassii bitartras 1152 
Potassii bromidum 1154 
Potassii carbonas 1156 


Potassii carbonas impura 1158 


Potassii chloras 1162 
Potassii citras 1164 
Potassii cyanidum 1166 
Potassii cyanuretum 1166 

1168 


Potassii et sodii tartras 


1906 


1170 
1142 
1172 
1173 


Potassii ferrocyanidum 
Potassii hydras 
Potassii hypophosphis 
Potassii iodidum 


Potassii nitras 1179 
Potassii permanganas 1184 
Potassii phosphas 1726 
Potassii sulphas 1186 
Potassii sulphis 1188 


1145 
1189 


Potassii sulphuretum 
Potassii tartras 


Potassio 1142 
Potassio-ferric tartrate 665 
Potassium 1142 
Potassium hydrate 1142 
Potato 529 
Potato flies 343 
Potato spirit oil 148 
Potato starch 190 
Potato whisky 148 
Potentilla Canadensis 1769 
Potentilla tormentilla 1769 
Potion effervescente 949 
Potion gazeuse 949 
Potus imperialis 1154 
Poudre a€rophore (note) 1201 
Poudre antimoniale de 
James 1198 
Poudre aromatique 1199 
Poudre de Dower 1202 
Poudre de Goa 422 
Poudre de Jean de Vigo 768 
Poudre de Knox 328 


Poudre de mercure crayeux 775 
Poudre de réglisse com- 


osée 1202 
Poudre de rhubarbe com- 
posée 1204 
Poudre de sedlitz 1201 
Poudre de seltz (note) 1201 


Poudre de Tennant 323 
Poudre de Vienne 1144 
Poudre gazeuse (note) 1201 


Poudre gazifére purgative 1201 


Poudres 1196 
Poultices 373 
Pounce 1744 
Powder of Algaroth 199, 205 


Powder of ipecac and opi- 
um 1202 
Powder of iron 692 
Powder of kino and opium 1203 
Powder of opium 1054 
Powder of tin 1767 
Powders 1196 
Pricipitirter kohlensauer 
kalk 
Praecipitirtes quecksilber- 


313 


oxid 762 
Prairie dock 1720 
Prairie indigo 1582 
Praparirte kohle 356 
Praparirte kreide 500 
Precipitated calomel 754 
Precipitated carbonate of 

calcium 313 


Precipitated carbonate of 
iron (note) 
Precipitated carbonate of 
zinc 1545 
Precipitated extract of bark 403 
Precipitated ferrous sul- 


680 


phate 686 
Precipitated oxide of mer- 
cury 762 


Precipitated phosphate of 


calcium 316 
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Precipitated phosphate of 


lime 316 
Precipitated sulphate of 
iron 686 
Precipitated sulphide of 
antimony 207 
Precipitated sulphur 1377 
Précipité rouge 763 
Prenanthes serpentaria 1731 
Prepared calamine 1595 
Prepared chalk 500 
Prepared larch 129 
Prepared oyster-shell 1765 
Prepared storax 1372 
Prepared suet 1304 
Prepared sulphuret of an- 
timony 206 
Prescription writing 1794 


Prescriptions, examples of 1797 


Prescriptions, metric 1798 
Preservation of extracts 578 
Preservation of milk 838 
Preserved juice of tarax- 
acum (note) 1376 
Preserved meat-juice 1695 


Preserved vegetable juices 1436 
Preserving liquid, Wicker- 


sheimer (note) 163 
Preston salts (note) 173 
Prickly ash 1539, 1575 
Prickly poppy 1576 
Pride of China 273 
Pride of India De 
Prince’s feather 1568 
Prince’s pine 402 
Prinos 1191 
Prinos verticillatus 1191 
Prismatic borax 1319 
Privet 1684 


Procter’s fluid extract of 
wild-cherry bark (note) 637 


Proof spirit 139, 141 
Proof vinegar 20 
Prophetin <"") 535 
Propolis (note) 935 
Propyl 1732 
Propylamine 264, 1022, 1063 
Propylen 1732 
Prosopis juliflora 1697 
Prosopis pubescens 1698 
Proteids 654 


Protiodide of mercury 760 
Protiodure de mercure 760 
Protobromide of mercury 1592 
Protocatechuic acid 835 
Protochloride of mercury 752 


Protochlorure de merecure 752 
Protococcus vulgaris 1256 
Protocyanure jaune de fer 

et de potassium 1170 
Protopia 1067 
Protopine 1062, 1067 
Protoquinamicine 447 
Protosulfate de far 683 
Protosulphide of iron 

(note) 1382 
Protoxide de plomb 1136 
Protoxide of tin 1767 
Prune 1192 
Prune de Saint Julien 1192 
Pruneaux 1192 
Prunella vulgaris 344 
Prunes 1192 
Pruni 1192 
Prunum 1192 


Prunus amygdalus (note) 182 
Prunus domestica 1192 








Prunus Juliana 1192 
Prunus lauro-cerasus 844 
Prunus serotina 1192 
Prunus spinosa 13 
Prunus Virginiana 1192 
Prussian blue (note) 1171 
Prussiate de mercure 757 


Prussiate jaune de potasse 1170 


Prussiate of mercury 757 
Prussiate of potassa 1170 
Prussie acid 70 
Pseudaconine 124 


Pseudoaconitine (note) 123, 124 


Pseudo-cumene 1584 
Pseudocumol 1125, 1613 
Pseudocurarine 1708 
Pseudoisopyrine 1676 
Pseudojervine 1520, 1775 
Pseudomorphia 1066 
Pseudomorphine 955, 1062, 1066 
Pseudonarcissus 1706 
Pseudo-pelletierine 725 
Pseudopurpurin 1740 
Pseudotropine 780 
Pseusmagenuetus equato- 
rium 1628 
Psychotria emetica 813 


Psychotria emetica (note) 816 


Ptelea trifoliata 1245 
Pteris aquilina 1698 
Pteritannic acid 263 
Pterocarpi lignum 1269 
Pterocarpus draco 2 686 
Pterocorpus erinaceus 832 
Pterocarpus marsupium 830 
Pterocarpus santalinus 1269 
Ptychotis ajowan 1433 
Puccine 1268 
Puccoon 1266 
Puce oxide of lead 1127 
Pulegium 939 
Pulpa cassize 368 
Pulpa tamarindorum cru- 

da 1421 
Pulpe de casse 368 
Pulpe de coloquinte ATT 
Pulque 1563 
Pulsatilla 1195 
Pulsatilla vulgaris 1195 
Pulsatille 1195 
Pulver 1196 
Pulveres 1196 
Pulveres _effervescentes 

(note) 1201 
Pulveres _ effervescentes 

aperientes 1201 
Pulverizers 1580 
Pulverulent tar 1126 
Pulvis amygdale com- 

positus 1197 
Pulvis aérophorus angli- 

cus (note) 1201 


Pulvis aérophorus laxans 1201 


Pulvis antacidus 1204 
Pulvis antimonialis 198, 1198 
Pulvis antimonii composi- 

tus 1198 
Pulvis aromaticus 1199 
Pulvis asari compositus 1765 
Pulvis Capucinorum 1253 


Pulvis catechu compositus 1200 
Pulvis causticus cum calee 1144 
Pulvis causticus Viennen- 


sis 1144 
Pulvis cinnamomi compos- 

itus 1199 
Pulvis comitissse 455 


Pulvis crete aromaticus 1200 


Pulvis cretz aromaticus 


cum opio 1200 
Pulvis crete compositus 1201 
Pulvis Doweri 1202 


Pulvis effervescens compos- 
itus 
Pulvis glycyrrhize com- 


1201 


positus 1202 
Pulvis infantum 1204 
Pulvis ipecacuanhe com- 

positus 1202 
Pulvis ipecacuanhe opia- 

tus 1202 


Pulvis ipecacuanhe et opii 1202 
Pulvis Jacobi 1198 
Pulvis jalapze compositus 1203 


Pulvis kino compositus 1203 
Pulvis kino cum opio 1203 
Pulvis liquiritiz composi- 

tus 1202 
Pulvis lycopodii 905 


Pulvis magnesiz cum rheo 1204 
Pulvis morphine compos- 

itus 1204 
Pulvis opii compositus 1204 
Pulvis pectoralis kurellza 1202 


Pulvis rhei compositus 1204 
Pulvis scammonii compos- 
itus 1204 
Pulvis taracanse 1573 
Pulvis tragacanthze com- 
positus 1205 
Pumpkin seed 1085 
Punica granatum 723 
Punicin 724 
Punico-tannie acid 724 
Punicum malum 724 
’ Pure ether 135 


Pure extract of glycyrrhiza 617 
Pure Prussian blue (note) 1171 


Pure water 216 
Pure white gutta-percha 
_ (note) 733 
Purga de Sierra Gorda 
(note) 822 
Purgiercassie 368 
Purging agaric 1562 
Purging cassia 368 
Purging flax 1685 
Purging nuts 1582 
Purgo mocho (note) 823 
Purified aloes 158 
Purified animal charcoal 354 
Purified bismuth 296 
Purified chloride of ammo- 
nium 173, 175 
Purified chloroform 411 
Purified cotton 722 
Purified oxgall 656 
Purified pepsin 1088 
Purified sulphide of anti- 
mony 198, 207 
Purity of flour (note) 654 
Purple avens 1652 
Purple foxglove 525 
Purple poppy (note) 1055 
Purple sugar cane 1256 
Purple willow-herb 1690 
Purpurate of ammonium 1702 
Purpurin 1702 
Purpurrother fingerhut 525 
Purree 1670 
Purreic acid 1671 
Putamen ovi 1080 
Pyren 1613 
Pyrene 1125 
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Pyréthre 1205 
Pyrethri radix 1205 
Pyrethrum 1205 
Pyrethrum carneum 1673 
Pyrethrum  cinerarizefo- 

lium 1673 
Pyrethrum roseum 1673 
Pyretin 1125 
Pyridine 1419 
Pyrmont water 224 


Pyroboric acid 47 
Pyrocatechin 1125, 1613 
Pyrocatechin (note) 1509 
Pyrocatechuic acid 1636 


Pyrocopal 1620 
Pyrodextrin 188 
Pyrogallic acid 62 
Pyroguaiacin 730 


Pyrola umbellata 
Pyroligneous acid, crude 26, 29 
Pyroligneous spirit 1698 
Pyroligneous vinegar 
Pyrolusite 

Pyromel 

Pyrophosphas ferricus cum 


citrate ammonico 682 
Pyrophosphate de fer citro- 

ammoniacal 682 
Pyrophosphate of iron 682 
Pyrophosphate of iron 

with ammonium citrate 682 


Pyrophosphate of sodium 1336 

Pyrophosphorie acid 94, 1094 

Pyrophosphosaures eisen- 
oxyd mit citronsauren 


ammonium 682 
Pyrophorus, Homberg’s 162 
Pyrotartaric acid 329 
Pyroxylic spirit 1698 
Pyroxylin 1206 
Pyroxylinum 1206 
Pyroxylon 1206 
Pyrrhol 1571 
Pyrrol 227 
Pyrus cydonia 514 
Pyrus malus (note) 182 


Q 


Quadroxalate of potassium 91, 


1717 
Quai 1564 
Quaker black drop 23 
Quaker buttons 974 


1790 
1792 


Qualitative tests, Br. 
Quantitative tests, Br. 


Quassia 1207 
Quassia amara 1207 
Quassia-aufguss 797 
Quassia excelsa 1207 
Quassia-extrakt 638 
Quassia simaruba 1207, 1749 
Quassiatinktur 1470 
Quassia wood 1207 
Quassie lignum 1207 
Quassie 1207 
Quassin 1208 
Quassienholz 1207 
Quebrachine 1737 
Quebracho bark 1737 
Quebracho blanco 1737 
Quebracho colorado 1737 
Quebracho gum 1737 
Queckenwurzel 1478 
Quecksilber 768 
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Quecksilberchloriir 752 
Quecksilberchloriirsalbe 1500 
Quecksilber-cyanid 757 
Quecksilber-jodid 758 
Quecksilberjodiir 760 
Quecksilber-liniment 854. 
Quecksilber mit kreide 775 
Quecksilber-pflaster 546 
Quecksilber-praecipitat 763 
Quecksilber und ammo- 
niak-pflaster 542 
Queen of the meadow 1752 
Queen’s delight 1362 
Queen’s root 1362 
Quercetin 379, 1211, 1740 
Quercin 1210 
Quercit 1255 
Quercitannic acid 1211 
Quercite (note) 1211 
Quercitrin 1210, 1600 
Quercitron 1210 
Quercus alba 1209 
Quercus zxgilops 700 
Quercus cerris 700, 1775 
Quercus cortex 1209 
Quercus excelsa 700 
Quercus ilex 700 
Quercus falcata 1209 
Quercus infectoria 700 
Quercus lusitanica 700 
Quercus occidentalis 1622 
Quercus montana 1209 
Quercus pedunculata 1209 
Quercus prinus 1209 
Quercus robur 700 
Quercus suber 1566, 1622 
Quercus tinctoria 1209 
Quercus virens 1210 
Quevenne’s iron 693 
Quick-grass 1478 
Quicklime 322 
Quicksilver 768 
Quillaia 1211 
Quillaia saponaria 1211 
Quillay 1211 
Quinamia 447 
Quinamicine 447, 449 
Quinamidine 447, 449 
Quinamine 447 
Quinaquina 437 
Quince seed 513 
Quince essence 1649 
Quinia de Remijio 442 
Quinia de Sera 442 
Quinia naranjanda 440 
Quiniz sulphas 1219 
Quininz valerianas 1229 
Quinic acid 447, 449 
Quinicia 1215 
Quinicine 404, 446, 449, 1215 
Quinidamine 447, 449 
Quinidine sulphas 1212 
Quinidine 447, 1212 
Quinina 1214 
Quinine bisulphas 1217 
Quinine hydrobromas 1218 
Quinine hydrochloras 1219 
Quinine sulphas 1219 
Quinine valerianas 1229 
Quinine 447, 1214 


Quinine bruteou amorphe 403 
Quinine wine 1537 


Quiniretin 1214 
Quinoa 1734 
Quino 830 
Quinoidin 403 
Quinoidine 403, 447 


1908 
Quinoline 1604 
Quinone 449 
Quino-quino 275 
Quinotannic acid 447 
Quinovic acid 447, 450 
Quinovin 447, 450 
Quinquina 440 
Quinquina bicolore 444 
Quinquina brun de Car- 
thagéne 441 
Quinquina d’Antioquia 44] 
Quinquina de Carthagéne 
jaune pile 439 


Quinquina de la Colombia 441 


Quinquina jaune royal 436 
Quinquina nova 443 
Quinquina orangé 440 
Quinquina Pitaya 44] 
Quinquina piton 443 
Quinquinas gris 435 
Quitch 1478 
Quittenkerne 513 
Quittensame 513 
Quittensamen-schleim 966 
re 
Rabano rusticano 252 
Rabarbaro 1236 
Racemic acid 121, 1507 
Racine brésilienne 812 
Racine d’aconit 125 
Racine d’actée 4 grappes 423 
Racine d@’aralia nude 1604 
Racine d’asclepiade tube- 
reuse 260 
Racine de bec-de-grue ta- 
cheté 709 
Racine de belladone 281 


Racine de eypripéde jaune 514 


Racine de gentiane 707 
Racine de gentiane jaune 707 
Racine de guimauve 158 
Racine de hemidesmus 738 
Racine d’hydrastis de 
Canada 777 
Racine de leptandra 846 


Racine de patience frisée 1250 
Racine de phytolaque 1100 
Racine de pied-de-corneille 709 
Racine de sumbul 1384 
Racine de yéronique de 


Virginie 846 
Racine de valériane 1510 
Racine douce 717 


Rademacher’s tincture of 
acetate of iron (note) 1452 

Radiated false jalap (note) 824 

Radices columbrine 974 


Radis de cheval 252 
Radix acori 311 
Radix altheee 158 
Radix bardanze 843 
Radix calami aromatici 311 
Radix caryophyllatee 1652 
Radix colombo 318 
Radix filicis maris 261 
Radix gentianz 707 
Radix gentiane lute 707 
Radix gentianz majoris 707 
Radix gentianz rubre 707 
Radix glycyrrhize Hispa- 
nics 717 
Radix graminis 1478 
Radix ipecacuanhze 812 
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Radix ireos (note) 818 


Radix iridis Florentine 


(note) 818 
Radix jalapz 820 
Radix lapathi 1250 
Radix liquiritie glabra § 717 
Radix pyrethri romani 1205 
Radix ratanhee 834 
Radix ratanhiz 834 


1250 
1279 
1510 
1782 
1782 


Radix rumicis 

Radix sarsaparillee 
Radix valeriangz minoris 
Radix zedoarize 

Radix zedoariz longs 


Radix zedoariz rotunds 1782 
Rafano rusticano 252 
Raffinirtes silber 242 
Ragea di pino 1230 
Ragweed 1568 
Ragwort 1748 
Raifort sauvage 252 
Rain water 217 
Raisin d’Amérique 1100 
Raisin d’ours 1508 
Raisins 1506 
Raisins sees 1506 
Raiz de china de Mexico 1280 
Raiz de columbo 318 
Raiz pretta 1594 
Raja clavata 784 
Rame 510 
Rame solfato 508 
Ramsted 1573 
Rangoon petroleum 1724 
Rangoon tar 1724 
Ranunculus acris 33, 1738 
Ranunculus bulbosus 1738 
Ranunculus flammula 33 
Ranunculus repens 1738 
Ranunculus scleratus 1738 
Raspberry 1249 
Raspberry essence 1649 
Ratanha-aufguss 795 
Ratanha-extrakt 625 
Ratanhapastillen 1484 
Ratanhasyrup 1404 
Ratanhatinktur 1462 
Ratanhia 834 
Ratanhia-tanniec acid 835 
Ratanhiawurzel 834 
Ratanhia red 835 
Ratanhine 835 
Ratania 834 
Ratsbane eaters 33 
Rattlesnake weed 1664 


Rattlesnake’s master 1563, 1683 


Rautenol 1038 
Raw meat 1696 
Reactions of boric acid 
(note) 1319 
Reagents, officinal 1784 
Realgar 1738 


Recovery of volatile oils 
from resinified condition 
(note) 

Rectificirter weingeist 

Rectified oil of amber 

Rectified spirit 


983 
139 
10438 
139 


Red bark 425 
Red bole 1590 
Red buckeye 1562 
Red catechu 376 
Red cedar 1677 
Red chalk 1738 


356 
1151 
1151 


Red charcoal 
Red chromate of potash 
Red chromate of potassa 








Red cinchona 425 
Red cinchona bark 425 
Red cohosh 1560 
Red copaiba (note) 491 
Red coral 1620 
Red cusco bark 431 
Red elm 1487 
Red ink 1672 
Red iodide of mercury 758 
Red ipecacuanha 814 
Red koosso 297 
Red lead 1137 
Red litharge 1137 
Red mercuric oxide 763 
Red mercuric sulphide 767 
Red oak 1210 
Red ochre 1711, 1738 
Red oil 1667 
Red oxide of iron (note) 680 
Red oxide of lead 1137 
Red oxide of mercury 763 
Red oxide of zine 1541 
Red pepper 349 
Red phosphorus 1093 
Red-poppy petals 1243 
Red precipitate 763 
Red precipitate ointment 1500 
Red prussiate of potassium 1643 
Red root 1601 
Red rose 1248 
Red-rose petals 1248 
Red sandal wood 1269 
Red sarsaparilla 1280 
Red saunders 1269 
Red sealing wax 1681 
Red squill 1290 
Red sulphide of mercury 767 
Red tartar 1152 
Red whortleberry (note) 1509 
Red wine 1522 
Red wine vinegar 20 
Reddle 1738 
Redhead 1579 
Redoul 1622 
Reduced iron 692 
Reduced iron lozenges 1483 
Reducirtes eisen 692 
Refined cotton-seed oil 1012 
Refined isinglass 784 
Refined liquorice 616 
Refined oxgall 657 
Refined saltpetre 1182 
Regaliza 717 
Regaliza en ballos 615 
Regianic acid 1738 
Regianine 1738 
Réglisse 717 
Regulus of antimony 197 
Reiner ether 135 
Reiner essig 25 
Reiner salmiak 173 
Reines hirschhornsalz “171 
Reines lakriz 617 
Reinsch’s process for sepa- 
rating antimony 204 
Rejagnou 1602 
Remijia pedunculata 443 
Remijia Purdieana 443 
Renealmia cardamomum 361 
Rennet 1738 
Repercolation 583 
Reseda luteola 977, 1739 
Resin 1230 
Resin of copaiba 1231 
Resin of jalap 1231 
Resin of may-apple 1233 
Resin of podophyllum 1233 


Resin of scammony 
Resin of thapsia 
Resin plaster 
Resina 


1234 
1766 

553 
1230 


Resina alba 1230, 1429 
Resina benzoe 286 
Resina copaibee 1231 
Resina d’angelim pedra 835 


Resina de guajaco 
Resina de pino 


728 
1230 


Resina empyreumatica li- 


quida 
Resina flava 


1124 


1230, 1429 


Resina guaiaci Peruviana 


aromatica (note) 
Resina guajaci 
Resina kino 
Resina jalapz 
Resina mastiche 
Resina nigra 
Resina podophylli 
Resina scammonia# 
Resina scammonii 
Resins 
Résine blanche 
Résine de cachibou 
Résine de chibou 
Résine de gayac 
Résine de gomari 
Résine de jalap 
Résine de podophylle 
Résine de seammonée 
Résine de turbith 
Résine élemi 
Résine jaune 
Resino-amer 
Resinous bitter 
Resorcin 
Resorein phthalin 
Retama 


728 
728 
830 
1231 
931 
1429 
1233 
1234 
1234 
1229 
1230 
1597 
1597 
728 
1597 
1231 
1233 
1234 
1770 
536 
1230 
155 
155 
699, 1739 
1637 
1291 


Reten 1613 
Retene 1125 
Rha 1236 
Rhabarbarum 1236 
Rhabarber 1236 
Rhabarber-aufguss 197 
Rhabarber pillen 1117 
Rhabarbersaft 1408 
Rhabarbertinktur 1470 
Rhabarber und aloepillen 1117 
Rhamnegin 1235 
Rhamnetin 1236 
Rhamni succus 1235 
Rhamnin 1235 
Rhamnoxanthin 697 
Rhamnus catharticus 697, 1235 
Rhamnus frangula 697 
Rhamnus infectorius 1235 
Rhamnus Purshiana 1600 
Rhamnus Zizyphus 1783 
Rhapontie root 1240 
Rhatania-tannic acid 835 
Rhatany 834 


Rhatany root 

Rhei radix 

Rheon 

Rheo-tannic acid 
Rheum 

Rheum australe 
Rheum capsicum 
Rheum compactum 
Rheum crassinervium 
Rheum emodi 
Rheum hybridum 
Rheum Indicum 
Rheum leucorrhizum 


834 
1236 
1236 
1241 
1236 
1237 
1238 
1237 
1238 
12387 
1237 
1239 
1238 


Rheum leucorrhizum (note)1240 
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Rheum Moorcraftianum 1238 
Rheum officinale 1236 
Rheum palmatum 1236 


1236 
1236 
1239 


Rheum rhabarbarum 
Rheum Rhaponticum 
Rheum sinense 


Rheum speciforme 1238 
Rheum undulatum 1236 
Rheum Webbianum 1238 
Rheumatism-root 1634 
Rheumice acid 1241 
Rhigolene 1739 
Rhine wine 1526 
Rhizoconin (note) 488 


488 
311 
514 


Rhizoconolein (note) 
Rhizoma calami 
Rhizoma cypripedii 


Rhizome diris varié 818 
Rhizome de podophyllum 1138 
Rhizoma filicis 261 
Rhizoma graminis 1478 


(eu 
818 
1556 
821 
821 
1243 


Rhizoma hydrastis 
Rhizoma iridis (note) 
Rhizoma zingiberis 
Rhodeoretin 
Rhodeoretinic acid 
Rheadie acid 


Rheeadine 1062, 1067, 1243 
Rheeados petala 1243 
Rhododendron chrysan- 
themum 1739 
Rhubarb 1236 
Rhubarb root 1236 
Rhubarbe 1236 


Rhubarber-extrakt 
Rhus cotinus 

Rhus diversiloba (note) 
Rhus glabra 

Rhus glabrum 

Rhus lobata 

Rhus pumila (note) 
Rhus radicans 

Rhus semi-alata (note) 
Rhus succedanea 

Rhus succedaneum (note) 
Rhus sylvestris (note) 
Rhus toxicodendron 
Rhus venenata (note) 
Rhus vernicifera (note) 
Rhus vernix (note) 


639 
1651 
1245 
1244 
1244 
1245 
1245 
1245 

700 

978 

385 

385 
1245 
1245 

385 
1245 


Rib grass 1729 
Rice 1716 
Rice-water 1716 
Richardia scabra (note) 816 


Richardsonia Braziliensis 


(note) 816 
Richardsonia emetica 
(note) 816 


Richardsonia scabra (note) 816 
Richweed 1616 
Ricinelaidic acid 1035 
Ricinelaidin 1035 
Ricinia (note) 1032 


Ricinine (note) 1032 
Ricinoides eleagnifolia 367 
Ricinoleic acid 1035 


Ricinus Africanus (note) 1031 


Ricinus communis 978, 1031 
Ricinus6l 1031 
Riga balsam 1740 
Rindsgalle 656 
Ringelblume 318 
Ringelblumetinktur 1443 
Rio Negro sarsaparilla 1281 
River water 218 
Robbia 1740 


Robinia pseudacacia 





1909 
Robinin 1740 
Robins rye 1730 
Rocceella tinctoria 1687 
Roche alum 162 
Rochelle salt 1168 
Rock-candy 1259 
Rock chestnut oak 1209 
Rock oil 1723 
Rock salt 1326 
Rockrose 1660 
Rod wax 1090 
Rohe carbosaiire 54 
Rohe pottasche 1158 
Rohr zucker 1254 
Roéhrenkassie 368 
Roll sulphur 1380 
Roman alum 162 
Roman chamomile 195 
Roman ochre 126, 1711 
Roman vitriol 508 
Romarin 1248 
Romero 1248 
Rémisch-kamillen-extrakt 590 
Roémisch-kamillen6l 1000 
Roédmisch-kamillenthee 790 
Romisch minzél 1018 


Rodmische bertramwurzel 1205 


Rémische kamille 195 
Roémische minze 940 
Rosa canina 1247 
Rosa centifolia 1036, 1247 
Rosa damascena 1036 
Rosa de Alexandria 1247 
Rosa domestica 1248 
Rosa gallica 1248 
Rosa moschata 1036 
Rosa pallida 1247 
Rosa provincialis 1036 
Rosa rubra 6 Castillara 1248 
Rosa semperviva 1036 
Rosz canine fructus 1247 
Rosse centifoliz petala 1247 
Rose gallice petala 1248 
Rose de provins 1248 
Rose geranium 1037 
Rose pale 1247 
Rose sauvage 1247 
Roses 4 cent feuilles 1247 
Roses rouges 1248 
Rose-scented jalap (note) 823 
Rose water 240 
Rosemary 1248 
Rosenbliatter 1247 
Rosenhonig 938 
Rosen-conserve 481 
Rosenél 1036 
Rosensyrup 1409 
Rosenwasser 240 
Rosin 1230, 1429 
Rosins 1229 
Rosin soap 1276 
Rosin weed 1749 
Rosinen 1506 
Rosmarin 1248 
Rosmarin spiritus 1359 
Rosmarinblatter 1248 
Rosmarino 1248 
Rosmarin6l 1038 
Rosmarinus 1248 
Rosmarinus officinalis 1248 
Rosmarinus sylvestris 1683 
Rosocyanin 1630 
Rosolaccio 1243 
Rosolic acid 1613, 1621 
Rothe quecksilbersalbe 1500 
Rother enzian 707 
1740 | Rother praecipitat 763 


1910 


Rother’s tincture of n 
vomica (note) 
Rothes jodquecksilber 
Rothes quecksilberoxid 
Rothes santelholz 


ux 


Rothes schwefelquecksil- 


ber 
Rothic acid (note) 
Rotten stone 
Rottlera 
Rottlera Schimperi 
Rottlera tinctoria 
Rottlerin 
Roucou 
Rough parsnep 
Round buchu 


Round cardamom (note) 


Round zedoary 

Rousseau’s 
(note) 

Ruberythric acid 

Rubia 

Rubia de tinctoreros 

Rubia tinctorum 

Rubianic acid 

Rubichloric acid 

Rubidine 

Rubigo 

Rubigo ferri 

Rubijervine 

Rubus 

Rubus Canadensis 

Rubus idzeus 

Rubus occidentalis 

Rubus strigosus 

Rubus trivialis 

Rubus villosus 

Ruda 

Rue 

Rue odorante 

Rufus’s pills 

Rufus’sche pillen 

Ruhrwurzel 

Ruibarbo 

Rum 

Rumex 

Rumex acetosa 

Rumex acetosella 

Rumex acutus 

Rumex alpinus 

Rumex aquaticus 

Rumex Britannica 

Rumex crispus 

Rumex hydrolapathum 

Rumex obtusifolius 

Rumex patientia 

Rumex sanguineus 

Rumex scutatus 

Rumicin 

Rusot 

Russian castor 

Russian isinglass 

Russian musk 

Russian potash 

Russian turpentine 

Rust of iron 

Ruster wine 

Rusterrinde 

Ruswut 

Ruta 

Ruta graveolens 

Ruta graveolens (note) 

Rutic acid 

Rutin 

Rutinic acid 

Rutulin 

Rye 


laudanum 


1419, 


1057, 


89, 


1466 
758 
763 

1269 


767 
825 
1740 
828 
828 
828 
829 
1572 
1715 
303 
360 
1782 


1537 
1740 
1740 
1740 
1740 
1740 
1651 
1613 

679 

680 
1520 
1249 
1249 
1250 
1250 
1250 
1249 
1249 
1741 
1741 
1741 
1111 
1111 

812 
1236 

141 
1250 
1251 
1251 
1251 
1251 
1251 
1251 
1250 
1251 
1251 
1251 
1251 
1251 
1251 
1586 

372 

784 

963 
1159 
1430 

680 
1526 
1487 
1741 
1741 
1038 
1211 
1589 
1589 
1741 
1263 
1747 


Index. 


S 
Sabadilla 1252 
Sabadillie acid 1517 
Sabadilline 1253, 1516 
Sabadillsame 1252 
Sabatrine 1517 
Sabbatia angularis 1741 
Sabina 1253 
Sabing cacumina 1253 
Sabine 1253 
Saccharate of iron 1742 
Saccharate of lead 1742 
Saccharate of lime 53, 1259 


Saccharated carbonate of 
iron 

Saccharated ferrous car- 
bonate 658 

Saccharated ferrous iodide 674, 

679 

Saccharated iodide of iron 674 

Saccharated iodide of iron 
(note) 

Saccharated pancreatine 

Saccharated pepsin 

Saccharated solution of 
lime 


658 


659 
1719 
1086 


1397 
Sacchari feex 1432 
Saccharic acid 1260, 1348 
Saccharine carbonate of 


iron and manganese 1693 
Saecharolés mous 480 
Saccharometer 1390 
Saccharomyces 393 
Saccharose 140 
Saccharum 1254 
Saccharum  ferrugineum 

(note) 659 
Saccharum lactis 1261 
Saccharum officinarum 1254 


1254 
1129 


Saecharum purificatum 
Saccharum saturni 


Saccharure de carbonate 

ferreux 658 
Sack 1524 
Sacred bark 1600 
Sadebaum6l] 1038 
Sadebaumsalbe 392 
Sadebaumspitzen 1253 
Sadebaumtinktur 1471 
Sadra-beida gum (note) 14 
Safflor 1599 
Safflower 1599 
Saffron 501 
Saffron, American 1599 
Saffron of antimony 1626 
Safran 501 
Safranhaltige opiumtink- 

tur 1537 
Safrantinktur 1450 
Safrene 1040 
Safrol 1040 
Safron batard 1599 
Safron des Indes 1629 
Sagapenum 1742 
Sage 1264 
Sago 1743 
Sagou 1743 
Sago meal 1743 
Sago palm 1743 
Sagu 1743 
Saguerus Rumphii 1743 
Sagus levis 1743 
Sagus Ruffia 1743 
Sagus Rumphii 1743 
Sahan 1119 


Sain-bois 941 





Saindoux 129 
Saint Lucar wine 1523 
Saint Lucia bark 443 
Sakes 931 
Sal 1326 
Sal absinthii 4 
Sal alembroth 749 
Sal amarum 913 
Sal ammoniae 173 
Sal ammoniacal nitreux 178 
Sal ammoniaco 173 
Sal ammoniacum 173 
Sal ammoniacum depura-~ 

tum 173 
Sal ammonium secretum 

Glauberi 180 
Sal anglicum 913 
Sal commune 1326 
Sal culinare 1326 
Sal de duobus 1186 
Sal de Glaubero 1338 
Sal diureticum 1147 
Sal Epsomense 913 
Sal essentiale tartari 118 
Sal enixum 90 
Sal gemma 1326 
Sal mirabile Glauberi 1338 
Sal mirabile perlatum 1333 
Sal nitri 1179 
Sal petrae 1179 
Sal polychrest (note) 1187 
Sal polychrestus Glaseri 

(note) 1187 
Sal polychrestum seignetti 1168 
Sal prunelle 1182 
Sal sedlicense 913 
Sal soda 1321 
Sal sodze 1321 
Sal volatil d’Angleterre 171 
Sal volatile 171 
Sal volatile siccum 171 
Salabreda (note) 14 
Salbeiblatter 1264 
Salben 1488 
Salbey 1264 
Sale ammoniaco 173 
Salep 1743 
Salicin 1262 
Salicinum 1262 


Salicyl aldehyd 89, 1263, 1752 
Salicylate of cinchonidine 457 
Salicylate of lithium 902 
Salicylate of methyl 1012 
Salicylate of physostig- 
1100 


mine 
Salicylate of quinine (note) 1217 
Salicylate of sodium 1336 
Salicylic acid 98, 1012, 1263 
Salicylic acid wadding 101 
Salicylic aldehyd . 373 
Salicylic cotton (note) 723 
Salicylous acid 98, 1263 
Salicylsaure 98 
Saligenin 1263, 1731 
Saline mixture 950 
Saline waters 221 
Saliretin 1263 
Salix 1263 
‘Salix alba 1263 
Salix helix 1262 
| Salix nigra 1264 
Salix pentandra 1263 
Salix purpurea 1264 
Salix Russelliana 1264 
Salmiak chlorammonium 173 
Salmiakgeist 226 
| Salonica opium (note) 1959 


Salpeter 1179 
Salpeter salzsaure 86 
Salpetersiure 80 


Salpetersaure eisenoxyd- 


lo6sung 872 
Salpetersaures ammon 178 
Salpetersaures ammoniak 178 
Salpetersaures ammonium 178 
Salpetersaures bleioxyd 1135 
Salpetersaures kali 1179 
Salpetersaures silberoxyd 244 
Salpétre 1179 
Salsapariglia 1279 
Salsepareille 1279 
Salseparin 1283 
Salseparine 1283 
Salt 1336 
Salt of Riverius 1164 
Salt of sorrel 91, 1717 
Salt of tartar 1158 
Salt of wisdom 749 
Salt of wormwood 4 
Saltpetre 1179 


Salts of iron, tasteless (note) 673 
Salvia 1264 
Salvia columbaria 1265 
Salvia officinalis 1264 
Salvia pratensis 1265 
Salvia sclarea 1265 


Salviol 1265 
Salzsiure 64 
Salzsaure morphinldsung 883 
Salzsaures kalk 314 
Salzsaures morphin 958 
Samadera bark 1744 
Samagh Arabee 11 
Sambuci flores 1265 
Sambuco 1265 
Sambucus 1265 
Sambucus Canadensis 1265 
Sambucus glauca 1266 
Sambucus nigra 1265, 1775 
Sambucus racemosa - 1266 
Sambucus racemosa rubra’ 56 
Samos wine 1526 
Samovey isinglass 784 
Sampfen wood 1590 
Samson’s snake root 1734 
Sandal wood 1269 
Sandaraca 1744 
Sandaracin 1744 
Sandarach 827, 1744 
Sandix 1715 
Sangsue 739 
Sangue de drago 832 
Sanguijuela 739 
Sanguinaire 1266 
Sanguinaria 1266 
Sanguinaria Canadensis 1266 
Sanguinaric acid 1268 
Sanguinarine 1269 
Sanguis bovinus  exsic- 
catus 1589 
Sanguis draconis 1636 
Sanguisuga interrupta 
(note) 739 
Sanguisuga medicinalis 739 
Sanguisuga officinalis 739 


Sanguisuga troctena (note) 739 


Sanicle 1744 
Sanicula Marilandica 1744 
Santa Ana bark 431 


Santa Martha barks 438 
Santal rouge 1269 
Santalin 1269, 1744 
Santalum 1269, 1744 
Santalum album 1039, 1744 


‘Santalum citrinum 








Index. 


1744 
Santalum freycinetianum 1744 
Santalum mayrtifolium 1039, 
1744 


Santalum rubrum 1744 
Santelholz 1269 
Santelol 1039 
Santonic acid 1272 
Santonica 1270 
Santonici semen 1270 
Santonin 1270 
Santoninate of sodium 1337 


Santoninic acid 1272 
Santoninpastillen (note) 1487 
Santoninum 1270 
Santoniretin 1272 
Santonol 1272 
Sap-green 1235 
Sapindus 1745 
Sapindus detergens 1745 
Sapindus emarginatus 1745 


1745 
1745 


Sapindus laurifolius 
Sapindus saponaria 


Sapo 1273 
Sapo durus 1273 
Sapo guaiacinus 730 
Sapo mollis 1273 
Sapo viridis 1278 


Sapogenin 1295 


Saponaria officinalis 1745 
Sapone duro 1273 
Saponification 1273 
Sapogenin 1745 
Saponin 1139, 1212, 1745 
Sapota Mulleri 1581 
Sapota Mulleri (note) 732 


Sappan wood 1590 
Sarcocolla 1745 
Sarothamnus scoparius 1291 
Sarracenia 1746 
Sarracenia flara 1746 
Sarracenia purpurea 1746 
Sarracenia variolaris 1746 
Sarracenic acid 1746 


1746 
1282 


Sarracenine 
Sarsa of the Rio Negro 


Sarsze radix 1279 
Sarsaparilla 1279 
Sarsaparilla-absud 520 
Sarsaparilla beer (note) 1284 
Sarsaparille 1279 
Sassa gum 1746 
Sassafras ° 1285 
Sassafras mark-schleim 966 
Sassafras medulla 1285 
Sassafras nuts 1727 
Sassafras officinale 1285 
Sassafrasol 1039 
Sassafras pith 1285 
Sassafras radix > 1285 
Sassafrasso 1285 
Sassolin 46 
Sassy bark 1746 
Satureja hortensis 1747 
Satureja montana 1747 
Saturné de Goulard 391 
Sauco 1265 
Sauerhonig 1081 
Sauge 1264 
Sauge officinale 1264 
Saunders 1744 
Saure aromatische tinctur 109 
Saure rosenaufguss 797 
Saururus cernuus 1747 
Stiusekérner ‘1252 
Sauterne wine 1523 
Savanilla rhatany (note) 834 


1911 


Savine 1253 
Savine cerate 392 
Savine tops 1253 
Savon 1273 
Savon & base de potasse 1273 
Savon ammoniacal 852 
Savon blanc 1273 
Savon caleaire 853 
Savon mou 1273 
Savon vert 1273 
Saxifraga 1728 
Scabiosa arvensis 1512 
Seabiosa succisa 1512 
Scabious 1512 
Scales of iron 679 
Scamonea 1286 
Scammonée 1286 
Scammoniaharz 1234 
Seammoniz radix 1286 
Scammoniz resina 1234 
Scammonium 1286 
Scammonium-emulsion 951 
Scammonium-latwerge 482 
Scammoniumpillen 1118 
Scammony 1286 
Scammony in shells 1288 
Scammony mixture 951 
Seammony root 1286 
Seandix cerefolium 1573 
Scarlet pimpernel 1569 
Schafgarbe 1560 
Schafrippe 1560 
Sehallkraut 400 
Schara modo 1236 
Scharlachwurm 466 
Scheele’s hydrocyanic acid 73 


Schierlingsaft 1375 
Schierling-umschlag 374 
Schierlings-blitter 484 
Schierlings-extract 605 
Schierlingsfriichte 484 
| Sechierlingskraut 484 
Schierlingstinktur 1449 
Sehlangenwurzel-aufgusy 798 
Sehlangenwurzeltinktur 1473 
Schleime 965 
Schmierseife 1273 
Schnapps (note) 141 
Schoenocaulon officinale 1252 
Schuylkill muscatel grape 1524 
Schuylkill water 217 
Schwarze maulbeeren 951 
Schwarze niesswurzel 1661 
Schwarzer pfeffer 1119 
Schwarzer senf 1305 


Schwarzes schlangenwurzel 423 
Sehwarze’s mutterpflaster 


(note) 551 
Schwarzeswasser 905 
Schwefel 1379 
Schwefelantimon 206 
Schwefelither 130 
Schwefelblumen 1379 
Schwefelbliithe 1379 
Schwefelkohlenstoff 358 
Schwefel-latwerge 483 
Schwefellebersalbé 1503 
Schwefelmilch 1377 
Schwefelsalbe 1504 
Schwefelsaure 103 
Schwefelsaure atropinl6- 

sung 863 
Schwefelsaure magnesia 913 
Schwefelsaure thonerde 165 
Schwefelsaures ammon 180 
Schwefelsaures ammoniak 180 
Schwelelsaures ammoniur 180 


1912 


Schwefelsaures atropin 
Schwefelsaures bebirin 
Schwefelsaures chinin 


267 
279 
1219 


Schwefelsaures cinchonidin 456 


Schwefelsaures cinchonin 
Schwefelsaures eisenoxyd- 
ammonium 


459 
663 


Schwefelsaures eisenoxydul 683 
Schwefelsaures hyoscyamin 779 


Schwefelsaures kali 


1186 


Schwefelsaures kupfer 508 
Schwefelsaures kupferam- 
monium 1628 
Schwefelsaures kupfercu- 
prammonium 1628 
Schwefelsaures _ kupfer- 
oxyd-ammoniak 1628 
Schwefelsaures mangan- 
oxydul 919 
Schwefelsaures morphin 961 
Schwefelsaures natron 1338 
Schwefelsaures quecksil- 
beroxid 765 
Schwefelsaures strychnin 1371 
Schwefelsaures zinkoxyd 1553 
Schwefelspiessglanz 206 
Schweflichsaure magnesia 915 
Schwefligesdure 11] 
Schwefligsaures kali 1188 
Schwefligsaures natron 1340 
Schweineschmalz 129 
Schweres wein6l 993 
Sciarappa 820 
Scilla 1290 
Scilla maritima 1290 
Scillain 1291 
Scille 1290 
Scillin 1291 
Scillipikrin 1291 
Scillitin 1291 
Scillitoxin 1291 
Sclererythrin 560 
Sclerocrystallin 560 
Scleroiodin 560 
Scleromucin 560 
Sclerotic acid 560, 1506 
Sclerotium clavus (note) 556 
Scleroxanthin 560 
Scolopendrium officinarum 1747 
Scoparia 1291 
Scoparii cacumina 1291 
Scoparin 1292 
Scoparius 1291 
Scopolenine (note) 282 
Scopolia japonica (note) 282 
Scorodosma foetidum 257 
Scorza del melogranati 723 
Scorze del frutto dell’ aran- 
cio 268 
Scotch alum 161 
Scotch fir 1426 
Scotch fir-seed oil 977 
Scotch whisky (note) 141 
Scouring rush 1638 
Scrophularia nodosa 1747 
Scrophularin 1747 
Scrophularosmin 1747 
Sculleap 1292 
Scurvy grass 1615 
Scutellaire 1292 
Scutellaria 1292 
Scutellaria galericulata 1292 
Scutellaria hyssopifolia 1292 
Scutellaria integrifolia 1292 
Scutellaria lateriflora 1292 
Scutellarine 1293 
Sea girdles 1650 


Index. 


Sea-island cotton 
Sea salt 
Sea-side balsam 
Sea-side grape 
Sea water 
Sea-wrack 

Seal oil 

Sealing wax 


Searle’s patent oxygenous 


aérated water 
Sebacic acid 
Sebo 
Sebum 
Sebum ovillum 
Secale cereale 
Secale clovatum 
Secale cornutum 
Secalin 
Secaline 
Sedum acre 
Sedum album 
Sedum rupestre 
Sedum telephium 
Seed-lac 
Seidelbastrinde 
Seidelbastsalbe 
Seidlitz powder 
Seidlitz powders 
Seidlitzpulver 
Seife 
Seifencerat (note) 
Seifencerat-pflaster 
Seifenpflaster 
Seifrinde 
Seigle ergoté 
Seignettesalz 
Seignette’s salt 
Sel amer 
Sel ammonize 
Sel de Boutigny 
Sel commun 
Sel de cuisine 
Sel d’Epsom 
Sel de Sedlitz 
Sel de Glauber 
Sel de saturne 
Sel de Seignetti 


556, 


559, 


Sel de digestive de Vichy 


Sel marin 


Sel secret de Glauber 


Sel végétal 
Selinic acid 
Selinum palustre 
Semen abelmoschi 
Semen amonii 


721 
1326 
367 
831 
222 
1649 
978 
1681 


1709 

822 
1304 
1304 
1304 
1747 

556 

556 
1732 
1506 
1747 
1748 
1748 
1748 
1680 

941 
1501 
1201 
1201 
1201 
1273 

554 

544 

553 
1211 

556 
1168 
1169 

913 

173 
1675 
1326 
1326 

913 

913 
1338 
1129 
1168 
1313 
1326 

180 
1189 
1748 
1748 
1644 
1118 


Semen amygdaliamarum 181 
Semen amygdali dulce 


Semen anisi 


Semen anisi vulgaris 


Semen arecs 
Semen caffex 


Semen cardamomi minoris 


Semen colchici 
Semen contra 
Semen cydoniz 
Semen cynz 
Semen ignatize 
Semen lini 
Semen lycopodii 
Semen myristice 
Semen nigellz 


Semen nucis vomicse 


Semen psyllii 
Semen sabadilla 
Semen sinapis 
Semen stramonii 
Semen strychni 


183 
194 
194 
242 
306 
360 
470 
1270 
513 
1270 
786 
850 
905 
967 
1707 
974 
1729 
1252 
1305 
1363 
974 








Semen vince 1305 
Semence de lin 850 
Semences de chénopode 
anthelmintique 400 
Semences de colchique 470 
Semences de fenouil 696 
Semences de potirons 1085 
Semences de stramoine 1363 
Semences des coing 513 
Semencine 1270 
Semi d’aniso 194 
Semi di cotogno 513 
Semi di lino 850 
Semienti de membrillo 513 


Semivitrified oxide of lead 1136 


Sempervivum tectorum 1748 
Semugh belsheren 167 
Sen 1296 
Senapa 1305 
Séné 1296 
Séné de la palthe 1298 
Séné de la pique 1299 
Senecin 1748 
Senecio aureus 1748 
Senecio vulgaris 1748 
Senega 1293 
Senega-aufguss 798 
Senega root 1293 
Senega snakeroot 1293 
Senege radix 1293 
Senegasyrup 1413 
Senegatinktur 1472 
Senegawurzel 1293 
Senegal gum 13 
Senegin 1294 
Senfpapier 399 
Senfsamen 1305 
Senfteig 375 
Senna 1296 
Senna acutifolia 1296 
Senna-aufguss 798, 951 
Senna Indica 1296 
Sennacrol 1300 
Sennalatwerge 482 
Sennapicrin 1300 
Sennasyrup 1413 
Sennatinktur 1472 
Sennesblitter 1296 
Separation of alkaloids 
from mixtures (note) 954 
Sepia 1630 
Sepia officinalis 1630 
Septfoil 1769 
Serpentaire de Virginie 1301 
Serpentaria 1301 
Serpentaria Virginiana 1301 
Serpentariz radix 1301 
Serpentary root 1301 
Sesam 1040 
Sésame 1040 
Sesamé oil 977 
Sesamo 1040 
Sesam6l 1040 
Sesamum Indicum 1040 
Sesamum orientale 977, 1040 
Sesquicarbonate of soda 1321 


Sesquioxide de fer hydraté 679 
Sesquioxide de fer hydraté 
humide 676 
Sesquioxide of iron 679 
Sesquioxide of iron (note) 680 
Sesquioxide of lead 1127 
Sesquioxide of manganese 918 


Sesquioxide of tin 1767 
Seven barks 1665 
Sevenbaum 1253 
Sevenkraut 1253. 


Sevum 

Sevum preparatum 
Shaddock 

Shark oil 

Shea butter 
Shedwater 
Sheep-laurel 
Sheerikhaskash 
Sheet zine 
Shell-bark 
Shell-lac 
Shepherd’s purse 


1304 
1304 
268 
978 
978 
80 
1678 
1054 
1542 
1599 
1681 
1597 


Sherry wine 1524 
Shikimi 195, 787 
Shikimine 195 
Shining aloes 153 
Shore oil 1020 


Short buchu 

Short-staple cotton 

Short staple isinglass 

Shotbush 

Shrubby trefoil 

Siam benzoin 

Siam catechu (note) 

Siberian Rhapontic root 
(note) 

Siberian rhubarb (note) 

Siberian stone-pine 

Side saddle plant 

Sienna 

Signs and abbreviations, 
table of 

Sikimine 

Silber 

Silberoxyd 

Silbersalpeter 

Silene Virginica 

Silex contritus 

Silex, pulverized 

Silica 

Silicate of magnesium, hy- 
drated 

Silicate de soude liquide 

Silicate of potassium 

Silicate of sodium 

Silicate of sodium, solution 
of 896, 

Silicie acid 

Silicious waters 

Silicon 

Silique vanille 

Silk collodion 

Silphium laciniatum 

Silurus glanis 

Silver 

Silver ink 

Silver leaf 

Silver litharge 

Silvic acid 

Simaruba 

Simaruba amara 

Simaruba officinalis 

Simaruba cedron 

Simaruba excelsa 

Simarubarinde 

Simiente de anis 

Simple cerate 

Simple elixir 

Simple ointment 

Simple syrup 

Sinalbin 

Sinapine 

Sinapis 

Sinapis alba 

Sinapis juncea 

Sinapis nigra 

Sinapism 


1042, 


977, 


303 
721 
784 
1575 
1734 
286 
378 


1240 
1240 
1426 
1746 
1748 


1796 
195 
242 
250 
244 

1748 

1748 

1748 

1748 


1749 

896 
1749 
1749 


1749 
1748 

221 
1748 
1512 

475 
1749 

784 

242 
1673 
1362 
1137 
1231 
1749 
1749 
1749 
1749 
1208 
1749 

194 

386 

538 
1489 
1391 
1306 
1042 
1305 
1306 
1305 
1305 
1307 
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Sinapisme 375 
Sinapisms 375 
Sinapismus 375 


Sinapoleic acid 1306 


Single aqua fortis 82 
Sinigrin 1041, 1306 
Sinistrin 743, 1291 
Siperia 280 
Siperine 280 
Sipiri tree 972 
Sipirine 972 
Sirop antiscorbutique 253 
Sirop balsamique 1414 


Sirop d’acide citrique 1393 
Sirop dail 1394 
Sirop d’amandes, émulsif 1395 
Sirop de baume detolu 1414 
Sirop de capillaire 1561 
Sirop de chaux 1397 
Sirop de citrons 1405 
Sirop de coquelicot de pa- 

vot rouge 1409 
Sirop de Cuisinier 1411 
Sirop d’écorce de cérisier 1407 
Sirop d’écorce de ronce 

noir 1410 
Sirop d’écorces d’oranges 1395 


Sirop de fleurs d’oranges 1396 
Sirop de gingembre 1415 
Sirop de gomme 1392 
Sirop de goudron 1407 


Sirop de hemidesmus 1403 
Sirop d’hypophosphite avec 
fer 


1402 


Sirop de hypophosphites 1401 
Sirop de lactucarium 1404 
Sirop de _ lactucarium 
opiacé (note) 1404 
Sirop de limons 1405 


Sirop de mfires 1405 
Sirop de nerprun 1408 
Sirop de pavot blanc 1406 


1402 
1413 
1404 
1408 


Sirop de phosphate de fer 
Sirop de polygal 

Sirop de ratanhia 

Sirop de rhubarbe 

Sirop de rhubarbe aro- 


matique 1409 
Sirop de roses rouges 1409 
Sirop de salsepareille com- 

posé 1410 
Sirop de scille i412 


1412 
1413 
1391 
1403 
1398 
1395 

760 
1391 
1410 
1389 


Sirop de scille composé 

Sirop de séné 

Sirop de sucre 

Sirop d’ipécacuanha 

Sirop d’iodure de fer 

Sirop d’orgeat 

Sirop Gibert 

Sirop simple 

Sirop sudorifique 

Sirops 

Sir William’s patent pre- 
servative 

Sisymbrium muralis 

Sisymbrium nasturtium 

Sisymbrium officinale 

Sisymbrium sophia 

Sium latifolium 

Sium nodiflorum 

Sium sisarum 

Size of drops of volatile oils 


898 
1750 
1706 
1750 
1750 
1750 
1750 
1750 


(note) 988 
Skilip (note) 1287 
Skirret 1750 
Skunk bush 1651 
Skunk cabbage 1635 








1913 
Slippery elm 1487 
Small beer 1530 
Small burnet saxifrage 1728 
Small fennel-flower 1707 


Small-flowered ladies’ slip- 


er 515 
Small houseleek 1747 
Small spikenard 1575 
Smalt 1613, 1750 
Smaltine 1613 
Smart-weed 1588 
Smilacin 1283 
Smilasperic acid 738 
Smilax aspera 738, 1279 
Smilax China 1279 
Smilax medica 1279 
Smilax officinalis 1279 
Smilax papyracea 1280 
Smilax rotundifolia 1280 
Smilax syphilitica 1280 
Smooth sumach 1244 
Smyrna opium (note) 1058 
Smyrna raisins 1507 
Smyrna scammony 1287 
Snake-head 1604 
Sneezewort 1660 
Snowwater VALS 
Soa L223 
Soap balls 1276 
Soap bark 1211 
Soap cerate (note) 554 
Soap-cerate plaster 544 
Soap liniment 856 
Soap of guaiac 730 
Soap plaster 553 
Soapwort 1745 
Socaloin 156 
Socotora 151 
Socotora aloe-extrakt 589 
Socotrine aloes P51 
Socotrinische aloe 151 
Soda 1308, 1321 
Soda-ash 1323 
Soda-ball age 
Soda caustica 1308 
Soda powders (note) 1201 
Soda sal aératus 1314 
Soda tartarata 1168 
Sodawasser 895 
Soda waste 1322 
Soda water 224, 895 
Sodz acetas 1310 
Sodee arsenias 1311 
Sodz bicarbonas 1313 
Sodz carbonas Ie PAl 
Sodz carbonas exsiceata 1325 


Sode carbonas exsiccatus 1325 
Sode citro-tartras efferves- 


cens 1309 
Sodee et potassee tartras 1168 
Sodze hypophosphis 1329 
Sodz nitras 1332 
Sodz phosphas 1333 
Sodz sulphas 1338 
Sodz valerianas 1309 
Sodii acetas 1310 
Sodii arsenias 1311 
Sodii benzoas 1313 
Sodii bicarbonas isis 
Sodii bicarbonas venalis 1314 
Sodii bisulphis 1315 
Sodii boras 1316 
Sodii bromidum 1320 
Sodii carbonas 1321 


Sodii carbonas exsiccatus 1325 
Sodii chloridum 1326 
Sodii chloras 1325 


1914 


Sodii citras 1612 

Sodii et argenti hyposul- 
phis 

Sodii hypophosphis 

Sodii hyposulphis 

Sodii iodidum 

Sodii nitras 

Sodii phosphas 

Sodii pyrophosphas 

Sodii salicylas 

Sodii santoninas 

Sodii silicas 

Sodii sulphas 

Sodii sulphis 

Sodii sulphocarbolas 


1667 
1329 
1330 
1331 
1332 
1333 
1336 
1336 
1337 
1749 
1338 
1340 
1341 


Sodii tartras 1762 
Sodio 1307 
Sodium 1307 
Sodium chloride 1326 
Sodium ethylate 1750 


Sodium glycocholate 656 
Sodium hydrate 1308 
Sodium hydrocarbonate 1313 
Sodium oleate 980 
Sodium oleo-palmitate 988 
Sodium sulphophenate 1341 
Sodium taurocholate 656 
Sodium thymol 1433 
Soft soap 1273 
Soft sulphur 1381 
Soft water 217 
Solania 530 
Solanicine 531 
Solanidine 531 
Solanine 530 
Solanine (note) 529 
Solanum bacciferum 530 
Solanum dulecamara 529 
Solanum lycopersicum 529 
Solanum nigrum 529 
Solanum paniculatum 530 
Solanum pseudocapsicum 530 
Solanum tuberosum 187, 529 
Solanum villosum 284 
Solenostemma argel 1296 
Solfato di magnesia 913 
Solfato di potassa 1186 
Solfuro d’antimonio 206 
Solid anethol 1000 
Solid citrate of magne- 
sium (note) 882 
Solid fat oils 978 
Solidago 1751 
Solidago bicolor 1751 
Solidago odora 1751 
Solidago virgaurea 1751 
Solomon’s seal 1618 
Solubility of alkaloids in 
chloroform 415 
Solubility of alkaloids in 
olive oil 1028 
Solubility of phosphorus 
in fixed oils (note) 1030 
Soluble citrate of iron 662 
Soluble cream of tartar 1318 
Soluble glass 1749 
Soluble gun cotton 1206 
Soluble mercury of Hahne- 
mann 1751 
Soluble Prussian blue 
(note) 1171 


Soluble tartar (note) 1153, 1189 
Soluté d’acétate de mor- 
phine 883 
Soluté d’arséniate de soude 896 
Soluté d’atropine 863 
Soluté de Burnett 897 


Index. 


Soluté de citrate de bis- 
muth ammoniacal 

Soluté de hydrochlorate de 
morphine 

Soluté d’iodo-arsénite de 
mercur 

Soluté de perchlorure de fer 

Soluté de strychnine 

Soluté de sulfate d’atro- 
pine 

Soluté ioduré de lugol 

Solutés 

Solutio arsenicalis Fowleri 

Solutio Donovani 

Solution, Boudin’s 

Solution, Fehling’s (note) 

Solution liqueur d’ammoni- 
aque 

Solution of acetate of am- 
monium 

Solution of acetate of iron 

Solution of acetate of mor- 
phia 

Solution of alumina, ben- 
zoinated 

Solution of ammonia 

Solution of arseniate of 


sodium 

Solution of arsenious acid 

Solution of arsenite of po- 
tassium 

Solution of atropia 

Solution of basic ferric sul- 
phate 

Solution of bichloride of 
mercury 

Solution of carbonate of 
magnesia 


Solution of chloride of 
aluminium 

Solution of chloride of an- 
timony 

Solution of chloride of iron 

Solution of chloride of zine 


863 
883 
862 
868 
896 
863 
879 
858 
890 
862 

34 

16 
226 


859 
867 


883 


166 
226 


896 
858 


890 
863 


874 
879 
880 
162 
861 


868 
897 


Solution of chlorinated lime 867 
Solution of chlorinated soda 893 


Solution of chlorine 

Solution of citrate of am- 
monia 

Solution of citrate of bis- 
muth and ammonia 

Solution of citrate of iron 

Solution of citrate of iron 
and quinine 

Solution of citrate of mag- 
nesium 

Solution of citrate of po- 


234 


tassium 891 
Solution of ferric acetate S67 
Solution of ferric chloride 868 
Solution of ferric citrate 870 
Solution of ferric nitrate 872 
Solution of gutta-percha 877 
Solution of hydriodate of 

arsenic and mercury 862 
Solution of hydrochlorate 

of morphia 883 
Solution of hypochlorite - 

of zine (note) 1549 
Solution of iodide of arse- 

nic and mercury 862 
Solution of iodine 879 
Solution of lime 865 
Solution of mercuric nitrate 878 
Solution of muriate of 

morphia 883 
Solution of nitrate of iron 872 





Solution of nitrate of mer- 


cury 878. 
Solution of normal ferric 
sulphate 876 
Solution of pepsin 884 
Solution of perchloride of 
iron 874 
Solution of perchloride of 
mercury 879 - 
Solution of pernitrate of 
iron 872 
Solution of persulphate of 
iron 874, 876 
Solution of phosphorus, J. 
Ashburton Thompson’s 
(note) 1096 
Solution of potash 887 
Solution of potassa 887 
Solution of silicate of so- 
dium 896 
Solution of soda 892 
Solution of sodium ethyl- 
ate 1750 
Solution of strychnia 896 
Solution of subacetate of 
lead 884 
Solution of subsulphate of 
iron 874 
Solution of sulphate of 
atropia 863 
Solution of sulphate of 
morphine 884, 962 
Solution of tartrate of 
magnesium 121 
Solution of tartrate of so- 
dium 1762 
Solution of terchloride of 
antimony 861 
Solution of tersulphate of 
iron 876 
Solutions 858 
Solvent powers of glycerin 712 
Soot 1751 
Sophora japonica (note) 1211 
Sophora sericea 1752 
Sophora speciosa 1751 
Sophora tinctoria 1581 
Sophorine 1751 
Sorbic acid 1752 
Sorbin 1256, 1752 
Sorbit 1752 
Sorbus Americana 1752 
Sorbus aucuparia 1732, 1752 
Sorbus aucuparia (note) 182 
Sorbus hybrida (note) 182 
Sorbus torminalis (note) 182 
Sorghum 1752 
Sorghum saccharatum 1256, 
1752 
Sorrel-tree 1569 
Souci 318 
Soude caustique 1308 
Soude caustique liquide 892 
Soude tartarisée 1168 
Soufre "1379 
Soufre doré d’antimoine 207 
Soufre lavé 1377 
Soufre précipité 1377 
Soufre végétal 905 
Sous-acétate de plomb li- 
quide 884 
Sous-azotate de bismuth 292 


Sous-carbonate de bismuth 290 
Sous-muriate de mercure 752 
South American kino 832 
South American saltpetre 1182 
Southern senega (note) 1294 


bow-bread 1630 
Spangriin 507 
Spanische fliege 341 
Spanische pfetfer 349 
Spanischpfeffer-oelharz 990 
Spanische siissholazwurzel 717 
Spanischfliegen-liniment 853 
Spanischfliegen-papier 399 
Spanischfliegen pflaster 387 
Spanischfliegensalbe 1492 
Spanischfliegentinktur 1444 
Spanisches siissholz 717 
Spanischpfeffertinktur 1444 
Spanish barilla 1321 
Spanish broom 1752 
Spanish brown 1711 
Spanish flies 341 
Spanish licorice root 717 
Spanish needles 1588 
Spanish oak 1209 
Spanish soap 1277 
Spanish walnut oil 1566 
Spargin 1579 
Sparkling Catawba wine 1524 
Sparteine 1292 
Spartium junceum 1752 
Spartium scoparium 1292 
Spearmint 940 
Spearmint water 240 
Species of cinchona, con- 
spectus of 431 
Specific gravity tables 1816, 
1817 
Speckled leech 739 
Speedwell 1776 
Speiss . 1755 
Speiss cobalt 1613 
Speissglanzbutter 861 
Speltre 1541 
Speltrum 1541 
Spender’s lime ointment 322 
Sperm oil . 978 
Spermaceti 395, 978 
Spermaceti cerate 390 


Spermaceti group of fixed 


oils 978 
Spermaceti ointment 1492 
Spermacetis 395 
Spermagonia 558 
Spermatie 557 
Sphacelia segetum (note) 556 
Sphzrococeus crispus 421 
Spice-bush 1583 
Spice-wood 1583 
Spiced plasters 1199 
Spiced syrup of rhubarb 1409 
Spider’s web 1613 
Spiessglanz-metall 197 
Spigelia 1342 
Spigelia anthelmintica 1342 


Spigelia Marilandica 1304, 1342 


Spigelie 1342 
Spigelie du Maryland 1342 
Spigeline 1343 
Spilanthes oleracea 1752 
Spindelbaum-extrakt 612 
Spindle-tree 567 
Spirea 1752 
Spirsa lobata 1011 
Spirea tomentosa 1752 
Spirea ulmaria 98, 373, 1011 
Spirea ulmaria (note) 933 
Spirit of ammonia 1350 
Spirit of anise 1358 
Spirit of cajuput 1353 
Spirit of camphor 1353 
Spirit of chloroform 1354 
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Spirit of cinnamon 1354 
Spirit of cucumbers 1627 
Spirit of ether 1344 
Spirit of French wine 1360 
Spirit of gaultheria 1356 
Spirit of hartshorn 1659 
Spirit of juniper 1356 
Spirit of lavender 1356 
Spirit of lemon 1357 
Spirit of Mindererus 859 
Spirit of mustard 1307 
Spirit of myrcia 1358 
Spirit of nitre 80 
Spirit of nitrous ether 1346 
Spirit of nutmeg 1359 
Spirit of orange 1353 
Spirit of peppermint 1357 
Spirit of rosemary 1359 
Spirit of sea-salt 64 
Spirit of spearmint 1358 
Spirit of turpentine 1044 
Spirit of wine 139 
Spirit, proof 139, 141 
Spirit, rectified 139 
Spirits 1344 
Spiritudses _ bilsenkraut- 
extrakt 621 
Spiritudses schierlings-ex- 
trakt 605 
Spiritudses seidelbast-ex- 
trakt 631 
Spiritudses  tollkirschen- 
extrakt 593 
Spiritus 139, 1344 
Spiritus ethereus 1344 
Spiritus eetheris 1344 


Spiritus eetheris compositus 1345 


Spiritus etheris nitrosi 1346 
Spiritus ammoniaci caus- 

tici dzondii 1350 
Spiritus ammonia 1350 


Spiritus ammoniz aroma- 
ticus 1351 
Spiritus ammonie foetidus 1352 


Spiritus anisi 1353 
Spiritus anthos 1359 
Spiritus armoracia com- 

positus 1353 
Spiritus aurantii 1353 
Spiritus cajuputi 1353 
Spiritus camphoree 1353 
Spiritus camphoratus 1353 
Spiritus chloroformi 1354 
Spiritus cinnamomi 1354 
Spiritus dilutus 139 
Spiritus frumenti 1355 
Spiritus gaultheria 1356 
Spiritus juniperi 1356 
Spiritus juniperi composi- 

tus 1356 
Spiritus lavandulé 1356 


Spiritus lavandule com- 
positus 1463 
Spiritus limonis 1357 
Spiritus menthe piperite 1357 
Spiritus menthe piperitz 
anglicus 1357 
Spiritus menthe viridis 1358 


Spiritus Mindereri 860 
Spiritus myrciz 1358 
Spiritus myristice 1359 
Spiritus nitri acidus 80 
Spiritus nitri dulcis 1346 


Spiritus nitrico ethereus 1346 
Spiritus odoratus 1359 
Spiritus pyroxilicus recti- 


ficatus 1698 
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Spiritus rectificatus 139 
Spiritus rosmarini 1359 
Spiritus salis ammoniaci 
causticus 226 
Spiritus tenuior 139, 147 
Spiritus tenuior (note) 143 
Spiritus verdiinnter 139 
Spiritus vini Gallici 1360 
Spiritus vini rectificatissi- 
mus 139 
Spiritus vini rectificatus 139 
Spleenwort 1580 
Sponge 1753 
Sponge tent 1753 
Spongia 1753 
Spongia officinalis 1753 
Spongia usta 1753 
Spongio piline 373, 1753 
Spongy Carthagena bark 440 
Spoon wood 828 
Spotted winter-green 402 
Spring water 218 
Spruce beer 1427 
Spruce fir 1122 
Spunk 1562 
Spurge laurel 941 
Spurred rye 556 
Squalus maximus 978 
Squawroot 380 
Squibb’s process of reper- 
colation 583 
Squill 1290 
Squille 1290 
Squills 1290 
Squire’s infusion mug 
(note) 789 
Squirting cucumber 53 
Stahlwein 1535 
Staligmitis cambogioides 327 
Stanni pulvis 1768 
Stannic acid 1767 
Stannie di-exide 1767 
Stannic oxide 1767 
Stannous chloride 1606 
Stannous oxide 1767 
Stannum 1767 
Staphisagria 1361 
Staphisagrine 1361 
Staphisaine 1361 
Staple isinglass 784 
Star anise 786 
Star aniseed 194 
Star grass 1566 
Starch 187 
Stirke 187 
Stirke-glycerit 716 
Starkendes pflaster 545 
Starker salmiakgeist 228 
Stirkeres Zittmann’sches 
decoct (note) 522 
Stairkeschleim 966 
Starkey’s soap 1275 
Stirkmehl 187 
Starwort 1663 
Stas method 954 
Statice Antarctica 1754 
Statice Brasiliensis 1754 
Statice Caroliniana 1754 
Statice latifolia 1754 
Statice limonium 1754 
Statice mucronata 1754 
Statuary marble 923 
Stavesacre 1361 
Steapsine 1719 


Stearic acid 396, 550, 980, 1273 
Stearin 130, 980, 1273 
Stearoptene 984 


1916 


Steatins 386 
Steatinum 386 
Steatinum iodoformi 386 
Stechapfel 1363 
Stechapfelblaitter 1363 
Stechapfelsalbe 1503 
Stechapfelsamen 1363 
Stechapfelsamen-extrakt 647 
Stechapfelsamentinktur 1473 
Steel 688 


Sterculia acuminata 1754, 1764 


Sterkwater 80 
Stibio kali tartaricus 199 
Stibium 197 
Stibium oxydatum 204 
Stibium sulfuratum auran- 
tiacum 207 


Stibium sulfuratum cru- 

dum et levigatum 206 
Stibium sulfuratum nigrum 206 
Stick-lac 1681 
Stick rhubarb 1240 
Stigmata of maize (note) 1506 


Still 582 
Still Catawba wine 1524 
Stillingia 1362 
Stillingia sebifera 1362, 1754 
Stillingia sylvatica 1362 
Stillingie 1362 
Stinkasant VAM 
Stinkasantgeist 1352 
Stinkasant-milch 945 
Stinkasant-pflaster 543 
Stinkasanttinktur 1440 
Stinkende-kamille 1625 
Stinkende-kamilla 1625 
Stinksant-pflaster 543 
Stipites duleamaree 529 
Stizolobium pruriens 1702 
St. John Long’s liniment 
(note) 858 
St. John’s wort 1666 
St. Lucia bark 443 
Stockfischleberthran 1020 
Stone ochres 1711 
Stone-pine 1426 
Stone-root 1616 
Storace laa 
Storax 1372 
Storax amygdaloide 1373 
Storax bark 1373 
Storax in grains 1373 
Storesin 1374, 1686 
Storksbill 1640 
Stoved salt 1328 
Straits oil 1021 
Stramoine 1363 
Stramonii folia 1363 
Stramonii semina 1363 
Stramonio 1363 
Stramonium leaves 1363 
Stramonium ointment 1503 
Strasburg turpentine 1427 
Strawberry essence 1649 
Strawberry syrup 1405 
Stream tin 1767 
Strengthening plaster 545 
Streupulver 905 
Striated ipecacuanha (note) 816 
Strobili humuli 744 
Strobili lupuli 744 


Strong solution of ammonia 228 
Strong solution of perchlo- 

ride of iron 868 
Strong tincture of ginger 1476 
Stronger ether 135 
Stronger water of ammonia 228 
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1532 
1144 


Stronger white wine 
Strongest common caustic 


Strong-scented lettuce 841 
Stropanthus hispidus 1672 
Stropanthus kombe 1672 
Stropanthus kombé 1755 
Strophantin 1755 
Strophantus hispidus 1755 
Strophanus hispidus 1755 
Strychnia 1365 
Strychnize sulphas 1371 
Strychnin 1365 
Strychnina 1365 
Strychninz sulphas 1371 
Strychnine 974, 1365 
Strychninlésung 896 
Strychninum 1365 
Strychninum sulfuricum 1371 
Strychnos castelnzana 1779 
Strychnos cogens 1779 
Strychnos crevauxii 1779 
Strychnos colubrina 974 


Strychnos colubrinum (note)975 
Strychnos Gubleri 1779 
Strychnos Ignatii 786 
Strychnos ligustrina 975 
Strychnos nux vomica 513, 974 


Strychnos potatorum 1755 
Strychnos Schomburgkii 1779 
Strychnos tieute 1772 


Strychnos tiute (note) 975 
Strychnos toxifera 1779 
Strychnos yapurensis 1779 
Stuhlzipfchen 1385 
Stuhlzipfchen von opium 

und bleizucker 1388 
Sturmhutblatter 125 
Styptic collodion 477 
Styptic colloid 477 
Styptic liquid of Pagliari 288 
Styracin 1374, 1686 
Styrax 1372 
Styrax benzoin 286 
Styrax calamita 1373 
Styrax liquide 1372 
Styrax liquidus 1372 
Styrax officinale 1373 
Styrax preparatus 1372 
Styrol 288, 1374 
Styrolene 1613 
Styrone 1374 
Suakin gum 15 


Subacetate of aluminum 1559 
Subacetate of copper, im- 


pure 507 
Subacetate of lead, crys- 

tallized (note) 885 
Subazotas bismuthicus 292 
Subcarbonas bismuthicus 290 
Subcarbonate of bismuth 290 
Subearbonate of iron 

(note) 680 
Subchloride of mercury 752 
Suber 1622 
Suberie acid 1623 
Subiodide of sulphur 1376 
Sublimatus corrosivus 747 
Sublimé corrosif TAT 
Sublimed sulphur 1380 
Submuriate of mercury 752 
Subnitras bismuthicus 292 
Subnitrate of bismuth 292 
Subsulphate of quinine 1223 
Sue de citron 848 
Suc de Génét a balais 1375 
Suc de grande cigué 1375 
Suc de limon 848 





Suc de mfires 951 
Suc de nerprun 1235 
Suc de pissenlit 1375 © 
Succi 1375 
Succi spissati 570 
Succinate of ammonium 1755 
Succinic acid 1043, 1755 
Succory 1610 
Succus citri 848 
Succus conii 1375 
Succus hyoscyami 1375 
Succus liquiritize 615 
Succus liquiritie depura- 

tus 617 
Succus mororum 951 
Succus scoparii 1375 
Succus taraxaci 1375 
Succus thebaicus 1054 
Sucre 1254 
Sucré couleur 1259 
Sucre de canne 1254 
Sucre de lait 1261 
Sucre de plomb 1129 
Sucre en pains 1254 
Sucre interverté 1255 
Sucre pur 1254 
Suet 1304 
Sugar 1254 
Sugar cane 1254 
Sugar, grape 144 
Sugar, inverted 79, 144 
Sugar of acorns 1255 
Sugar of Australian 

manna 1255 


Sugar of Briangon manna 1255 


Sugar of ergot 559, 1255 
Sugar of gelatin 785 
Sugar of grapes 1508 


Sugar of kidney-beans 1255 
Sugar of lead * 1129 
Sugar of milk 1261 


Sugar of Turkish manna 1255 


Sugar-house molasses 1258 
Sugo di liquirizia 1615 
Suiff 1304 
Suint 44, 978 
Sulfas cupricus 508 
Sulfas ferrosus 683 
Sulfas kalicus 1186 
Sulfas magnesicus 913 
Sulfas manganosus 919 
Sulfas morphicus 961 
Sulfas natricus 1338 
Sulfas potassicus 1186 
Sulfas quinicus 1219 
Sulfas sodicus 1338 
Sulfas zincicus 1553 
Sulfate d’alumine 165 


Sulfate d’alumine et potasse 160 


Sulfate d’ammoniaque 180 
Sulfate d’atropine 267 
Sulfate de bébéerine 279 
Sulfate de cinchonidine 456 
Sulfate de cinchonine 459 
Sulfate de cobre 508 
Sulfate de cuivre 508 
Sulfate de cuivre ammoni- 

acal 1628 
Sulfate de fer 683 
Sulfate de fer ammoniacal 663 
Sulfate de fer desséché 685 
Sulfate de fer et d’ammo- 

niaque 663 
Sulfate d’hyoscyamine 79 
Sulfate de magnésie 913 
Sulfate de manganése 919 
Sulfate de morphine 961 


1186 
1219 
1338 
1371 
1553 


Sulfate de potasse 
Sulfate de quinine 
Sulfate de soude 
Sulfate de strychnine 
Sulfate de zinc 


Sulfate ferreux 683 
Sulfate jaune de mercure 766 
Sulfate manganeux 919 
Sulfate mercurique 765 
Sulfate trimercurique 766 
Sulfato de cobre 508 
Sulfato de magnesia 913 
Sulfato de soda 1338 
Sulfato di soda 1338 
Sulfis kalicus 1188 
Sulfis potassicus 1188 
Sulfis natricus 1340 
Sulfis sodicus 1340 
Sulfite de magnésie 915 
Sulfite de potasse 1188 
Sulfite de soudé 1340 
Sulfite sulfuré de soude 1330 
' Sulfophénate de soude 1341 
Sulfur iodatum 1376 
Sulfure d’antimoine 206 
Sulfure de carbone 358 
Sulfure de potasse 1145 
Sulfure rouge de mercure 767 


Sulfuretum hydrargyricum 767 
Sulfuretum stibicum 206 
Sulpharsenate of cobalt 1613 
Sulphas aluminico-ammo- 


nicus 160 
Sulphas aluminico-potas- 
sicus 160 


Sulphas ammonico-ferricus 663 
Sulphas hydrargyricus fla- 


vus 766 
Sulphas mercurius 765 
Sulphate of aluminium 165 
Sulphate of aluminium 

and ammonium 161 
Sulphate of aluminium 

and iron 1755 
Sulphate of aluminium 

and potassium 160 
Sulphate of ammonia and 

alumina 160 
Sulphate of ammonium 180 
Sulphate of atropia 267 
Sulphate of atropine 267 
Sulphate of barium 1755 


Sulphate of bebeeria 279, 1973 
Sulphate of bibirine 279, 1973 


Sulphate of cadmium 305 
Sulphate of calcium 1756 
Sulphate of cinchonidia 456 
Sulphate of cinchonidine 456 
Sulphate of cinchonine 459 
Sulphate of copper 508 


Sulphate of eserine (note) 1098 

Sulphate of hyoscyamine 779 

Sulphate of indigo 1671 

Sulphate of iodo-cincnoni- 
dine (note) 

Sulphate of iodo-cincho- 
nine (note) 

Sulphate of iodo-quinidine 
(note) 

Sulphate of iodo-quinine 
(note) 

Sulphate of iron 

Sulphate of iron and am- 


1223 
1223 
1223 


1223 
683 


monium 663 
Sulphate of magnesium 913 
Sulphate of manganese 919 
Sulphate of mercury 765 





Index. 


Sulphate of morphia 961 
Sulphate of morphine 961 
Sulphate of morphine, so- 
lution of 962 
Sulphate of nickel 1755 
Sulphate of physostigmine 
(note) 1098 
Sulphate of potash 1186 
Sulphate of potassa with 
sulphur (note) 1187 
Sulphate of potassium 1186 
Sulphate of quinidine 1212 
Sulphate of quinine 1219 


Sulphate of sinapine 1042, 1506 


Sulphate of soda 1339 
Sulphate of sodium 1338 
Sulphate of strychnine 1371 


Sulphate of zine 1553 
Sulphide of allyl 1041 
Sulphide of antimony 195, 198, 


206 

Sulphide of antimony, 
native 206 

Sulphide of antimony, 
precipitated 209 
Sulphide of calcium 326 
Sulphite of ammonium 1756 
Sulphite of calcium 1756 
Sulphite of magnesium 915 
Sulphite of potassium 1188 
Sulphite of sodium 1340 
Sulphites 1756 


Sulphocarbolate of sodium 1341 
Sulphocarbolie acid 1341 
Sulphocyanate of acrinyl 1042, 
1306 
Sulphocyanate of cobalt 1613 
Sulphocyanate of mercury 1758 
Sulphocyanate of potas- 
sium 1758 
Sulphocyanic acid 1613 
Sulphocyanide of mercury 1758 
Sulphocyanide of potas- 


sium 1758 
Sulphomethylate of so- 

dium 1759 
Sulphosalicylate of qui- 

nine 1215 
Sulpho-salts 1382 
Sulphosulphates 1382 
Sulphovinate of quinine 

(note) 1217 
Sulphovinate of sodium 1759 
Sulphur auratum §anti- 

monii 207 
Sulphur depuratum 1377 
Sulphur lotum 1377 


1504 
1377 


Sulphur ointment 
Sulphur preecipitatum 
Sulphur stibiatum auranti- 


acum 207 
Sulphur sublimatum 1379 
Sulphur vegetabile 905 
Sulphur vivum 1379 


Sulphurated antimony 207, 209 


Sulphurated lime 326 
Sulphurated oil 1581 
Sulphurated potash 1145 
Sulphurated potassa 1145 
Sulphuret of potassium 1145 


Sulphuretted anthrakokali 1573 
Sulphuretted hydrogen 1382 
Sulphuretted volatile oils 984 


Sulphuretted waters 221 
Sulphuric acid 103, 1382 
Sulphuric acid, aromatic 109 
Sulphuric acid, diluted 110 
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Sulphuric acid, fuming 104 
Sulphuric acid, solid 104 
Sulphuric acid of Nord- 
hausen 104 
Sulphuric acid, table of 
specific gravity of 107 
Sulphuric ether 131 
Sulphuric oxide 108, 1382 
Sulphuris iodidum 1376 
Sulphurous acid 111, 1382 
Sulphurous oxide 1382 
Sulphydrate of calcium 327 
Sulphydrate of calcium, 
depilatory of 327 
Sumac 1244 
Sumach 1244 
Sumach vénéneux 1245 
Sumatra benzoin 286 
Sumatra camphor (note) 333 
Sumbul 1384 
Sumbul radix 1884 
Sumbulamice acid 1385 
Sumbulic acid 1385 
Sumbulwurzel 1384 
Summer rape-seed oil 977 
Summer savory 1747 


Summitates absinthii 4 


Summitates sabinze 1253 
Summitates tanaceti 1422 
Sunburn lotion (note) 850 
Sundews 1636 
Sunflower 1701 
Sunflower oil 977 
Superbine 1654 
Superphosphate of iron 681 
Supertartrate of potassa 1152 
Suppositoires 1385 
Suppositoires de plomb opi- 

ates 1388 
Suppositoires de tannin 1388 
Suppositoires mercuriels 1388 
Suppositoires morphinés 1388 
Suppositoria 1385 


Suppositoria aciditannici 1388 


Suppositoria hydrargyri 1385 
Suppositoria morphize 1388 
Suppositoria plumbi com- 
posita 1388 
Suppositories 1385 
Suppository moulds 1387 
Sureau 1265 
Siisse mandeln 183 
Siissholzsaft 615 
Siissholzwurzel 717 
Susumber berries 530 
Suterberry 1539 
Swamp hellebore 1519 
Swamp-laurel 1678 
Swamp sassafras 916 
Swamp sumach 1245 
Sweet almond 183 
Sweet bay 916 
Sweet birch 1587 
Sweet brier 1583 
Sweet cassava 1761 
Sweet Catawba wine 1524 
Sweet fennel fruit 696 
Sweet fern 1617 
Sweet flag 311 
Sweet gum 1373, 1686 
Sweet marjoram 1078 
Sweet oil 1026 
Sweet orange peel 268 
Sweet principle of oils 710 


Sweet-scented golden-rod 1751 
Sweet-scented _life-ever- 
lasting 1655 


1918 


Sweet-scented 
bower 

Sweet-scented water-lily 

Sweet spirit of nitre 


virgin’s 

1612 
1711 
1346 


Sweet tincture of rhubarb 1471 
Sweet wines 1527 
Sweet-wood 367 


Swietenia febrifuga 1759 
Swietenia Mahagoni 1759 
Swietenia Senegalensis 1759 


1537 
1760 


Sydenham’s laudanum 
Symphytum officinale 


Symplocarpus foetidus 1635 
Synanthrose 1760 
Synaptase 1194 
Syrian herb mastich 1765 


Syringa vulgaris (note) 933, 
1760 
Syrup 1391 
Syrup of albuminate of 
iron and potassium 1565 
Syrup of almond 1395 
Syrup of althzea 1394 
Syrup of asafetida (note) 260, 
945 
Syrup of azedarach 274 
Syrup of blackberry root 1410 
Syrup of bromide of iron 1398 
Syrup of bromide of zinc 1545 
Syrup of buckthorn 1408 
Syrup of chloral 1398 
Syrup of citric acid 1393 
Syrup of coffee 309 
Syrup of ether 138 
Syrup of ferrous chloride 
(note) 660 
Syrup of ferrous nitrate 
(note) 873 
Syrup of galls, aromatic 
(note) 702 
Syrup of garlic 1394 
Syrup of ginger 1415 
Syrup of guaiac (note) 730 
Syrup of gum arabic 1392 
Syrup of hemidesmus 1403 
Syrup of horse-radish 253 
Syrup of horse-radish, io- 
dized 253 
Syrup of hydriodic acid 1393 


Syrup of hypophosphite of 
iron 671 
Syrup of hypophosphites 1401 
Syrup of hypophosphites 
with iron 1402 
Syrup of Indian sarsapa- 
rilla 1403 
Syrup of iodide of calcium 1675 
Syrup of iodide of iron 1398 
Syrup of iodide of iron 
and manganese 
Syrup of iodide of man- 
ganese 
Syrup of iodide of zine 
(note) 
Syrup of ipecac 
Syrup of krameria 
Syrup of lactate of iron 
Syrup of lactophosphate of 
ealcium 
Syrup of lactucarium 
Syrup of lemon 
Syrup of lime 
Syrup of liquorice 
Syrup of mulberries 
Syrup of orange 
Syrup of orange flowers 
Syrup of orgeat 


1692 
1692 


1550 
1403 
1404 

676 


1396 
1404 
1405 
1397 

617 
1405 
1395 
1396 
1395 
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Syrup of phosphate of iron, 


compound 681 
Syrup of phosphate of iron 
(note) 682, 1402 
Syrup of phosphate of 
manganese 1692 
Syrup of phosphates of 
iron, quinine, andstrych- 
nine 1401 
Syrup of poppies 1406 


Syrup of pyrophosphate of 


iron (note) 682 
Syrup of raspberry 1410 
Syrup of red poppy 1409 
Syrup of red rose 1409 
Syrup of rhubarb 1408 
Syrup of rose 1409 
Syrup of rubus 1410 
Syrup of saffron (note) 504 
Syrup of senega 1413 
Syrup of senna 1413 
Syrup of squill 1412 
Syrup of tar 1407 


Syrup of the phosphates of 
iron, quinine, and strych- 


nine 1401 
Syrup of tolu 1414 
Syrup of wild cherry 1407 
Syrupe 1389 
Syrupi 1389 
Syrups 1389 
Syrupus 1391 
Syrupus acacise 1392 


1393 
1393 
1391 
1394 
1394 
1395 
1395 
1396 
1396 


Syrupus acidi citrici 
Syrupus acidi hydriodici 
Syrupus albus 
Syrupus allii 
Syrupus altheese 
Syrupus amygdalee 
Syrupus aurantii 
Syrupus aurantii floris 
Syrupus aurantii florum 
Syrupus calcii lactophos- 
phatis 
Syrupus calcis 1397 
Syrupus capitum papaveris 1406 
Syrupus chloral 1398 
Syrupus communis 1432 
Syrupus croci (note) 504 
Syrupus diacodii 1406 
Syrupus domesticus 1408 
Syrupus emulsivus 1395 
Syrupus ferri bromidi 1398 
Syrupus ferri iodati 1398 
Syrupus ferri iodidi 1398 
Syrupus ferri phosphatis 1402 
Syrupus ferri quinine et 
strychnine phosphatum 1401 
Syrupus fuscus 1432 
Syrupus gummosus 1392 
Syrupus hemidesmi 1403 
Syrupus Hollandicus 1432 
Syrupus hypophosphitum 1401 
Syrupus hypophosphitum 
cum ferro 
Syrupus ipecacuanhso 
Syrupus krameriz 
Syrupus lactucarii 


1402 
1403 
1404 
1404 


Syrupus limonis 1405 
Syrupus mori 1405 
Syrupus mororum 1405 
Syrupus papaveris 1406 
Syrupus picis liquide 1407 


Syrupus pruni Virginians 1407 
Syrupus ratanheze 1404 
Syrupus rhamni 1408 


Syrupus rhamnicathartici 1408 | Tacamahza orientale 


1396. 





Syrupus rhei 1408 
Syrupus rhei aromaticus 1409 
Syrupus rhoeados 1409 
Syrupus rose 1409 
Syrupus rose Gallicz 1409 


Syrupus rosarum rubrarum 1409 


Syrupus rubi 1410 
Syrupus rubi idei 1410 
Syrupus sacchari 1391 
Syrupus sarsaparille com- 
positus 1410 
Syrupus scillz 1412 
Syrupus scille compositus 1412 
Syrupus senegz 1413 
Syrupus sennee 1413 
Syrupus simplex 1391 
Syrupus spine cervine 1408 
Syrupus stillingie com- 
positus 1363 
Syrupus succus citri 1405 
Syrupus tolutanus 1414 
Syrupus zingiberis 1415 
T 
Tabac 1416 
Tabaci folia 1416 
Tabacum 1416 
Tabago allspice (note) . 1118 
Tabak 1416 
Tabaksblitter 1416 
Tabelle 1479 
Tabellae cum catechu 1482 
Table of analysis of Amer- 
ican wines 1527 
Table of composition of 
commercial soap 1277 


Table of density of alcohol 143, 
147, 1813 
Table of density of sul- 


phuric acid 107 
Table of percentage of am- 

monia in solutions 227 
Table of percentage of 

nitric acid 84 


Table of quantity of po- 
tassa in ashes of plants 1159 
Table of signs and abbre- 


viations 1796 
Table of solubility of alka- 
loids in chloroform 414 
Table of officinal prepara- 
tions of lead 1128 
Table of solvent powers of 
glycerin 712 


Table of species of cinchona 431 

Table of specific gravity of 
alcohol 143, 147 

Table of specific gravity of 


hydrobromie acid 64 
Table of specific gravity of 
hydrochloric acid 66 
Table of specific gravity of 
phosphoric acid 97 
Table of specific gravity of 
sulphurous acid 113 
Table showing the strength 
of commercial alcohols, 
and of mixtures of alco- 
hol and water 147 
Table salt 1326 
Tablettes 1479 
Tablettes chalybées 1483 
Tacamahee 1760 
Tacamahaa 1760 
Tacamaheea in testis 1760 
1760 


Tacca fecula 
Tacca oceanica 
Tacca pinnatifida 
Tacon 
Tag alder 
Tagetes erecta 
Tagetes patula 
Talba gum 

Talea gum 
Taleahuana arrowroot 
Talg 

Tallow-tree 











1695 
1694 
1694 
501 
1568 
318 
318 
15 
15 
1694 
1304 
1754 











Tallow group of fixed oils 978 
Tallow oil 978 
Tamarin 1421 
Tamarind 1421 
Tamarinden 1421 
Tamarindi 1421 
Tamarindos 1421 
Tamarindus 1421 
Tamarindus Indica 1421 
Tamarins 1421 
Tamarisk (note) 921 
' Tamarisk galls (note) 921 
Tamarix Gallica (note) 921 
Tampicic acid (note) 823 
Tampicin (note) 823 
Tampico jalap (note) 822 
Tampicolic acid (note) 823 
Tanacetic acid 1422 
Tanacetin 1422 
Tanaceto 1422 
Tanacetum 1422 
Tanacetum-tannic acid 1422 
Tanacetum vulgare 1422 
Tanaisie 1422 
Tannaspidic acid 263 
Tannate of alumina 1760 
Tannate of iron 1760 
Tannate of lead 1761 
Tannate of quinine 1215 
Tanner’s cod oil 978 
Tannic acid 61, 114 
Tannic acid suppositories 1388 
Tannin 61, 114 
Tannin crystalloid 115 
Tannin, glycerite of 117 
Tannin-glycerol . 716 
Tannin lozenges 1481 
Tanninpastillen 1481 
Tanninsalbe 1490 
Tannin-stuhlzapfchen 1388 
Tanninum 114 
Tansy 1422 
Tapioca 1761 
Tapioca meal 1761 
ier 1124, 1429 
Tar ointment 1502 
Tar water 1125 
Tar water (note) 796 
Taracanin 1573 
Tarassaco 1423 
Taraxacerin 1424 
Taraxaci radix 1423 
Taraxacin 1424 
Taraxacum 1423 
Taraxacum dens-leonis 1423 
Taraxacum officinale 1423 
Tartar 118 
Tartar emetic 199 
Tartar émetic ointment 1490 
Tartarated iron 665 
Tartarated soda 1168 
Tartare chalybé 665 
Tartarean moss 1688 
Tartaric acid 118 
Tartarized antimony 199 | 
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1186 
1153 
1152 


Tartarum vitriolatum 
Tartarus boraxatus (note) 
Tartarus depuratus 


Tartarus emeticus 199 
Tartarus ferratus 665 
Tortarus natronatus 1168 
Tartarus solubilis 1189 
Tartarus stibiatus 199 
Tartarus tartarisatus 1189 
Tartras kalicus 1189 
Tartras ferrico-potassicus 665 
Tartras potassico-ferricus 665 
Tartras potassico-sodicus 1168 
Tartras potassicus 1189 


Tartrate acide de potasse 1152 
Tartrate de fer et d’ammo- 


niaque ~ 664 
Tartrate de fer et de po- 

tasse 665 
Tartrate de potasse 1189 
Tartrate de potasse et 

d’antimoine 199 


Tartrate ferrico-potassique 665 
Tartrate ferrique ammo- 


niacal 664 
Tartrate of antimony and 
potassium 198, 199 
Tartrate of chinoline 1604 
Tartrate of iron and am- 
monium 664 
Tartrate of iron and po- 
tassium 665 


Tartrate of magnesium, 
solution of 121 

Tartrate of manganese 1692 

Tartrate of morphine (note) 956 

Tartrate of potash 1189 

Tartrate of potassium 1189 

Tartrate of potassium and 
magnesium 

Tartrate of potassium and 
sodium 

Tartrate of sodium 

Tartrate of sodium, solu- 
tion of 

Tartrated antimony 


1170 


1168 
1761 


1761 
199 


Tartre martial 665 
Tartre soluble 1189 
Tartre stibié 199 
Taschkend rhubarb 1239 
Tasteless chloride of iron 
(note) 673 
Tasteless iodide of iron 
(note) 673 


Tasteless salts of iron (note) 673 
Tasteless tincture of chlo- 


ride of iron 1454 
Taulbaumrinde 697 
Taurine 655 
Taurocholie acid 655 
Taushanly opium (note) 1059 
Taya 1779 
Tayuya 1779 
Taxia 1762 
Taxus baccata 1762 
Tea 1762 
Tears of mastic 931 
Teel oil 977 
Tegeneria domestica 1613 
Tegeneria medicinalis 1613 
Teinture aromatique sul- 

phurique 109 
Teinture balsamique 1442 


Teinture d’acetate de fer 1451 
1438 
1439 
1440 


Teinture d’aloés 
Teinture d’arnica 
Teinture d’asefétide 
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Teinture de baume de tolu 1474 


Teinture de belladone 1441 
Teinture de benjoin 1441 
Teinture de bryone 1442 
Teinture de bucco 1442 
Teinture de cantharides 1444 
Teinture de carbon 1446 
Teinture de cardamome 1445 


Teinture de cardamome 


composée 1445 
Teinture de cascarille 1445 
Teinture de castoreum 1446 
Teinture de chanvre In- 

dien 1443 
Teinture de chirette 1446 
Teinture de cigué 1449 
Teinture de cochenille 1449 
Teinture de colombo 1443 
Teinture de cubébes 1450 
Teinture de digitale 1451 
Teinture d’écorce de mé- 

léze 1462 
Teinture d’écorce d’or- 

anges améres 1440 
Teiuture de fleures de tous- 

les-mois 1443 
Teinture de gaiac ammo- 

niacale * 1456 
Teinture de gingembre 1476 
Teinture de houblon 1457 
Teinture de jalap 1461 
Teinture de jusquiame 1458 
Teinture de kino 1461 
Teinture de lavande com- 

posée 1463 
Teinture de lobélie 1463 
Teinture de  lupuline 

(note) 1457 
Teinture de myrrhe 1464 
Teinture de noix de galle 1455 
Teinture de noix vomique 1465 
Teinture de perchlorure de 

fer 1453 
Teinture de piment des 

jardins 1444 
Teinture de polygala de 

Virginie 1472 
Teinture de pyréthre 1469 
Teinture de quassie 1470 
Teinture de quinquina 1447 
Teinture de quinquina 

composée 1448 


Teinture de racine d’aconit 1437 
Teinture de ratanhia 1462 
Teinture de résine de gaiac 1456 


Teinture de rhubarbe 1470 
Teinture de sabine 1471 
Teinture de safrain 1450 
Teinture de sanguinaire 1471 
Teinture de scille 1472 


Teinture de seigle ergoté 1451 
Teinture de semences de 


colchique 1449 
Teinture de semences de 
stramoine 1473 
Teinture de séné aroma- 
tique 1472 
Teinture de serpentaire 1473 
Teinture de sumbul 1473 
Teinture de valériane 1474 
Teinture de valériane am- 
moniacale 1474 


Teinture de zeste de limon 1463 


Teinture d’iodi ' 1459 

Teinture d’opium 1466 

Teinture d’opium ammo- 
niacale 1467 








——— 
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1466 
1533 


Teinture thébaique 
Teinture vulnéraire 


Teintures 1434 
Tela aranese 1613 
Tellurite of potassium 1765 


1765 
1525 
1523 
1765 
1298 
1765 


Tellurium 

Teneriffe wine 

Tent wine 

Tephroria Virginiana 
Tephrosia Apollinea 
Tephrosia Virginiana 


Tepid bath 223 
Tereben 1765 
Terebene 1045 
Terebenthene 1015, 1045 
Terebic acid 1045 
Terebinthina 1425 
\ Terebinthina Canadensis 1425 
|Terebinthina communis 1425 
Terebinthina vulgaris 1428 
érébinthine 1425 
Térébinthine commune 1428 


Térébinthine de Bordeaux 1428 


Térébinthine de Boston 1428 
Térébinthine de Chio 1430 
Térébinthine de Méléza 1429 
‘.Crébinthine de Venise 1429 


Térébinthine du Canada 1425 


Teren 1613 
Teriodide of antimony 1674 
Terminalia bellirica 1705 
Terminalia benzoin 286 
Terminalia chebula 1705 


Teroxide of iron 689 
Terpenes 333, 983 
Terpentin 1425 
Terpentinliniment 857 
Terpentin6] 1044 
Terpentinol-latwerge 483 
Terpentinsalbe 1504 
Terpentin- und essig-lini- 
ment 858 
Terpin 362, 1045 
Terpinol 1045 
Tetra-brom-fluoresceur 1637 
Terra cariosa 1740 
Terra de sienna 1748 
Terre sigillatee 1590 


Terra foliata tartari 1147, 1310 
Terra foliata tartari crys- 


tallisata 1310 
Terra Japonica 378 
Terra Tripolitana 1770 

_ Terra Umbria 1771 
Test, Fleitmann’s 41 
Test for cinchona bark 453 


Test, Marsh’s 40 


Test, Rensch’s 41 
Test solutions, Br. 1790 
Test solutions, U.S. 1785 
Testa ovi 1080 


Testa preparata 1765 
Tests for quinine 1224 
Tests of opium 1072 
Tétes de pavots 1082 
Tetrachlor-methane 1609 
Tetroxalate of potassium 91 
Tetroxide of osmium 1717 
Tetroxide of potassium 1717 


Tetterwort 
Teucrium chameedrys 
Teucrium marum 


400, 1266 
1765 
1765 


Teucrium scordium 1765 
Teucrium polium 1765 
Teufelsdreck 257 
Texas sarsaparilla 939 
Thalaspi bursa Pastoris 1597 
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Thaleichthys Pacificus 1640 
Thalleioquin 1214 
Thallium 1766 
Thallochlor 398 
Thapsia garganica 1766, 1767 


1767 
1766 
702 


Thapsia selphium 
Thapsia silphium 
Thé de Terraneuve 


Thé du Canada 702 
Thea Bohea 1762 
Thea Chinensis 1762 
Thea stricta 1762 
Thea viridis 1762 
Thebaine 1062, 1064 
Thebolactie acid 1062, 1071 
Theer 1124 
Theerol 1030 
Theersalbe 1502 
Theine 1764 
Theobroma cacao 978, 1048 
Theobromie acid 1050 
Theobromine 1049 
Theretia 1767 
Theriaca 481, 1432 
Theriak 481 
Thériaque 481 


Thermometers, relations of 1817 
Thermometric equivalents, 


table of 1818 
Thersyrup 1407 
Theveresin 1767 
Thevetia 1767 
Thevetia neriifolia 1767 
Thevetia yccotli 1767 


Thevetin 1767 
Thick-leaved pennywort 1666 
Thionic series of acids 1382 
Thiosinnamine 252 


Thiosulphate of calcium 1667 
Thiosulphate of sodium 1330 
Thiosulphuric acid 1330, 1382 
Thomas’s process of ex- 


pression 584 
Thomson’s process of per- 

colation 586 
Thompson’s solution of 

phosphorus 1096 
Thonerdehydrat 165 
Thornapple 1363 
Thornapple leaves 1363 
Thoroughwort 569 
Thridace 626 
Thridace (note) 841 
Thridacium 626 
Thuja 1432 
Thuja occidentalis 1432 
Thujetic acid 1432 
Thujetin 1432 
Thujigenin 1432 
Thujin 1432 
Thus Americanum 1425 
Thuya articulata 1744 
Thymate 1433 
Thymene 1051, 1433 
Thymianol 1050 
Thymol 1051, 1433 
Thymus serpillum 1433 
Thymus vulgaris 1050 
Tiges de douce-amére 529 
Tiglinate of isoamyl 196 
Tiglinic acid 196, 1001, 1052 
Timbo 1767 
Timbomine 1767 
Tin 1767 
Tin foil 1767 
Tin pyrites 1767 
Tin stone 1767 
























































Tin-white cobalt 1767 
Tincal 46, 1316 
Tinctura aconiti. 1437 
Tinctura aconiti radicis 1437 
Tinctura aloes 1438 
Tinctura aloes composita 1438 
Tiuctura aloes et myrrhe 1438 
Tinctura arnicze 1439 
Tinctura arnicsx florum 1439 
Tinctura arnice radicis 1439 
Tinctura aromatica acida 109 
Tinctura aurantii 1440 
Tinctura aurantii dulcis 1440 
Tinctura aurantii recentis 1441 
Tinctura aurantiiamari 1440 
Tinctura asafoetidas 1440 
Tinctura balsamica 1442 
Tinctura belladonnse 1441 
Tinctura benzoés 1441 
Tinctura benzoini 1441 
Tinectura benzoini com- 
posita 1442 
Tinctura bryoniz 1442 
Tinctura buchu 1442 
Tinctura calendulz 1443 
Tinctura calumbze 1443 
Tinctura camphoree 1353 
Tinctura camphore com- 
posita 1468 
Tinctura cannabis 1443 
Tinctura cannabis Indicz 1443 
Tinctura cantharidis 1444 
Tinctura cantharidum 1444 
Tinctura capsici 1444 
Tinctura cardamomi 1445 


Tinctura cardamomi com- 
posita 


Tinctura cascarille 1445 
Tinctura castorei 1446 
Tinctura catechu 1446 
Tinctura catechu com- 
posita 1446 
Tinctura Chinze 1447 


Tinctura Chinz composita 1448 


Tinectura chinoidini 404 
Tinctura chirate 1446 
Tinctura chloroformi com- 
posita 1447 
Tinctura cimicifuga 1447 
Tinctura cinchonse 1447 
Tinctura cinchonsze com- 
posita 1448 


Tinctura cinchoney flavz 1447 
Tinectura cinnamomi 1448 
| Tinctura cocci 

Tinctura colchici i 
Tinctura colchici seminum 1% 





Tinctura colombo {1443 © 
Tinctura conii / 1449 | 
Tinctura conii fructus 1449 } 
Tinctura croci 1450 | 
Tinctura cubebx 1450 
Tinctura digitalis 1451 
! Tinctura ergotee 1451 
Tinctura ferri acetatis 1451 
Tinctura ferri acetici 
eetherea 1452 
Tinctura ferri chloridi 1453 
Tinctura ferri muriatis 1453 


Tinctura ferri perechloridi 1453 
Tinctura ferri sesquichlo- 


ridi 1453 
Tinctura gall 1455 
Tinctura gallarum 1455 
Tinctura gentianze com- 

posita 1456 


Tinctura gelsemii 


1455 " 


















‘inctura guaiaci 1456 
inctura guaiaci ammo- 
niata 1456 


inctura guaiaci composita 1456 


Tinctura guajaci 1456 
Vinctura herbarum recen- 
tium 1451 
Tinctura humuli 1457 
Tinctura hydrastis 1458 
inctura hyoseyami 1458 
inctura iodi decolorata 1460 
inctura ignatize 1458 
inctura iodi 1459 
inctura iodinii 1459 


finctura iodinii compositus 




















(note). 1459 
inctura iodinii decolorata 
(note) 1460 
Tinctura ipecacuanhe et 
opii 1461 
Tinctura jalapze 1461 
Tinctura kino 1461 
Tinctura kramerise 1462 
Tinctura laricis 1462 
Tinctura lavandule com- 
posita 1463 
Tinctura limonis 1463 
Tinetura lobeliz 1463 
Tinctura lobelize etherea 1464 
‘Tinctura lupuli 1457 
‘Tinctura lupuline (note) 1457 
Tinctura Jupuline ammo- 
niata 1457 
Tinctura lupuline ammo- 
niata (note) 747 
Tinctura matico 1464 
Tinctura meconii 1466 
Tinctura moschi 1464 
jnctura myrrhe 1464 
inctura nucis vomicee 1465 
inctura olei menthz 
viridis 1358 
inetura opii 1466 
inctura opii ammoniata 1467 
Tinctura opii benzoica 1468 


1468 
1537 
1468 


Pinctura opii camphorata 
inetura opii crocata 
inctura opii deodorata 
inetura opii * muriatica 
(note) 1466 
1466 


1096 


vinctura physostigmatis 1469 

actura pyrethri 1469 

tura quassise 1470 

ura quiniz 1470 

ra ratanhee 1462 

ra rhei 1470 

ra rheiaromatica 1471 

etura rhei Darelii 1537 

stura rhei dulcis 1471 

ctura rhei vinosa 1537 

minctura rusci 1587 

Tinctura sabinze 1471 

Tinctura sanguinarice 1471 
Tinctura saponis campho- 

rata 856 

Tinctura saponis viridis 1472 

Tinctura scille 1472 

Tinctura secalis cornuti 1451 

Tinctura senegee 1472 

Tinctura senns, 1472 


Tinctura sennee composite 1472 


Tinctura serpentariz 1473 
Tinctura stramonii 1473 
Tinctura strychni 1465 
Tinetura sumbul 1473 


121 
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Index. 
Tinctura thebaica 1057, 1466 
Tinctura tolutana 1474 
Tinctura valerianse 1474 


Tinctura valerians am- 
moniata 
Tinctura valerians coms 


1474 


posita 1474 
Tinctura vanille 1475 
Tinctura veratri viridis 1475 
Tinctura zingiberis 1476 


Tinctura zingiberis fortior 1476 
Tincture 1434 
Tincture of acetate of iron 1451 


Tincture of aconite 1437 
Tincture of aconite root 1437 
Tincture of aloes 1488 
Tincture of aloes and 
myrrh 1438 
Tincture of American 
hellebore 1475 


1439 
1439 
1704 


Tincture of arnica flowers 
Tincture of arnica root 
Tincture of artificial musk 


Tincture of asafetida 1440 
Tincture of belladonna 1441 
Tincture of benzoin 1441 


Tincture of bitter orange 


peel 1440 
Tincture of bloodroot 1471 
Tincture of bryony 1442 
Tincture of buchu 1442 
Tincture of Calabar bean 1469 
Tincture of calendula 1443 
Tincture of calumba 1443 
Tincture of camphor 1353 
Tincture of cantharides 1444 
Tincture of capsicum 1444 
Tincture of cardamom 1445 
Tincture of eascarilla 1445 
Tincture of castor 1446 
Tincture of Cayenne pep- 

per 1444 
Tincture of chinoidin 404 
Tincture of chirata 1446 
Tincture of chiretta 1446 


Tincture of chloride of 


iron 1453 
Tincture of chloroform 

(note) 1354 
Tincture of cimicifuga 1447 
Tincture of cinchona 1447 
Tincture of cinnamon 1448 
Tincture of cloves 365 
Tincture of coca 565 
Tincture of cochineal 1449 
Tincture of cocculus Indi- 

cus 1615 
Tincture of colchicum 1449 
Tincture of colchicum 

seeds 1449 
Tincture of conium 1449 
Tineture of cubeb 1450 
Tincture of cubebs 1450 
Tincture of digitalis 1451 
Tincture of ergot 1451 


Tincture of ferric acetate 1451 
1451 
1451 


Tincture of foxglove 
Tincture of fresh herbs 
Tincture of fresh orange 


peel 1441 
Tincture of galls 1455 
Tincture of gelsemium 1455 
Tincture of ginger 1476 


Tincture of green hellebore 1475 


Tincture of green soap 1472 
Tincture of guaiac 1456 
Tincture of hemlock 1449 | 
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1921 


Tincture of hemlock fruit 1449 


Tincture of hemp 1443 
Tincture of henbane 1458 
Tincture of hops 1457 
Tincture of hydrastis 1458 
Tincture of hyoscyamus 1458 
Tincture of ignatia 1458 
Tincture of Indian can- 
nabis 1443 
Tincture of Indian hemp 1443 
Tincture of iodine 1459 


Tincture of ipecac and 


opium 1461 
Tincture of jalap 1461 
Tincture of kino 1461 
Tincture of krameria 1463 
Tincture of larch 1462 
Tincture of lemon peel 1463 
Tincture of litmus 1688 
Tincture of lobelia 1463 
Tincture of lupulin (note) 1457 
Tincture of matico 1464 
Tincture of muriate of iren 1453 
Tincture of musk 1464 
Tincture of myrrh 1464 
Tincture of nutgall 1455 
Tincture of nux vomica 1465 
Tincture of opium 1466 
Tincture of pellitory 1469 


Tincture of perchloride of 
iron 1453 
Tincture of Peruvian bark 1447 


Tincture of physostigma 1469 
Tincture of poplar buds 
(note) 1489 
Tincture of pyrethrum 1469 
Tincture of quassia 1470 
Tincture of quebracho 1738 
Tincture of quinia 1470 
Tincture of rhubarb 1470 
Tincture of saffron 1450 
Tincture of sanguinaria 1471 
Tincture of savin 1471 
Tincture of senega 1472 
Tincture of senna 1472 
Tincture of serpentaria 1473 
Tincture of soap 1276 
Tincture of Spanish flies 1444 
Tincture of squill 1472 
Tincture of stramonium 1473 
Tincture of sumbul 1473 


Tincture of sweet orange 


peel 1440 
Tincture of tolu 1474 
Tincture of valerian 1474 
Tincture of vanilla 1475 


Tincture of veratrum viride 1475 
Tincture of Virginia snake- 
root 1473 
Tincture of yellow cinehona 1447 
Tinkturen 1434 


Tinctures 1434 
Tinder 1562 
Tinnevelly senna 1296 
Tisane d’aloés composée 517 
Tisane d’angusture 793 


Tisane de bois de Campéche 519 


Tisane de bucco 791 
Tisane de cachou composée 792 
Tisane de cascarilla 792 
Tisane de chamomille ro- 
maine 790 
Tisane de chirette 792 
Tisane de colombo 791 
Tisane de cousso 791, 794 


794 
79 


Tisane de digitale 
Tisane de douce-amére 












1922 


Tisane d’écorce de cerisier 
sauvage 796 
Tisane d’écorce de chéne 520 
Tisane d’écorce de la ra- 
cine de grenadier 519 
Tisane d’écorce d’orange 791 
Tisane d’écorce d’orange 
composée 791 
Tisane de genét 4 balais 522 
Tisane de gentiane com- 
posée 795, 948 
Tisane de girofle 792 
Tisane de houblon 795 


Tisane de lichen d’Islande 518 


Tisane de lin 796 
Tisane de matico 796 
Tisane d’orge perlé 519 
Tisane de pareira brava 520 
Tisane de Pavot 520 
Tisane de pissenlit 523 
Tisane de polygale de Vir- 

ginie 798 
Tisane de quassie 797 


Tisane de quinquinajaune 518, 

793 
Tisane de ratanhia 795 
Tisane de rhubarbe 797 
Tisane de rose composée 797 
Tisane de salsepareille 520 
Tisane de seigle ergoté 794 
Tisane de séné 798 
Tisane de séné composée 798 
Tisane de serpentaire 798 
Tisane d’uva ursi 799 
Tisane de valériane 799 
Tisane sudorifique §21 
Tisanes 788 
Toadflax 1573 
Tobacco 1416 
Tobacco-seed oi} 977 
Tobaco 1416 
Toddalia (note) 504 
Tokay wine 1526 
Tolene 278 
Tollkirschen-blatter 281 
Tollkirschen-extrakt 592 
Tollkirschen-wurzel 281 
Tollkirschensalbe 1492 
Tollkraut 281 
Tolu, balsam of 277 
Tolubalsamsyrup 1414 
Tolubalsamtinktur 1474 
Toluidine 1571 
Toluifera balsamum 277 
Tolu water 966 
Toluene 1584 
Toluol 1125, 1686 
Tomato §29 
Tomato de la paz 56 
Tonga 1768 
Tonka bean 1768 
Toothache tree 1539, 1575 
Toot-plant 1622 
Toot-poison 1622 
Tormentil 1769 
Tormentila 1769 
Tormentilla 1769 
Tormentilla erecta 1769 
Tormentilla officinalis 1769 
Tormentille 1769 
Tormentil-tannic acid 1769 
Tormentilwurzel 1769 
Torongil 938 


Torreya Californica (note) 969 


Torula 393 
Torula cerevisiz 140, 393 
Touch-me-not 1669 
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Index. 


Touchwood 1562 
Tournesol 1687 
Tous les mois (note) 191 
Toute-épice 1118 
Tow 1685 
Toxicodendrie acid 1246 
Toxicodendron 1245 


Trachylobium Mozambi- 


cense 1619 
Tragacanth 1476 
Tragacantha 1476 
Tragacanthin 1477 
Tragant 1476 
Traganth 1476 
Traganthschleim 967 
Trailing arbutus 1637 
Train oil 978 
Transparent isinglass 784 
Transparent soap 1276 


Traveller’s joy 1612 
Treacle 1432 
Tree primrose 1712 
Trehalose 559, 1256 
Trehalose (note) 922 
Trementina 1425 
Trementina cipria 1430 
Trementina comun 1428 
Trementina comune 1428 


1429 
1429 


Trementina de Venecia 
Trementina del Canada 


Trementina di Venezia 1429 
Trianospermia dermo- 
phylla 1762 
Trianospermia ficifolia 1762 
Trianospermine 1762 


Tribasic phosphoric acid 1094 


Tribrom resorein 1739 
Trichloro-methane 416 
Trifolium melilotus 1768 


Trigonella fenumgrecum 1769 
Trillium 1769 
Trillium erectum 1770 
Trillium pendulum 1770 
Trimethylamine 560 
Trinitrate of glyceryl 1710, 1731 
Trinitro-cellulose 1206 
Trinitrophenic acid 1727 


Trinitrophenol 1727 
Triosteum perfoliatum 1770 
Tripalmitate of glyceryl 980 
Triplex pills (note) 1290 
Tripoli 1770 
Tripoli senna 1297 
Triticum 1478 
Triticum zstivum 652 
Triticum compositum 652 
Triticum hybernum 652 
Triticum repens 1478 
Triticum vulgare 187, 652 
Trituratio elaterini 1479 
Trituration of elaterin 1479 
Triturationes 1479 
Triturations 1479 
Troches 1479 
Troches of althea (note) 1480 


Troches of bicarbonate of 
sodium 
Troches of earbolice acid 


1486 
1480 


Troches of chalk 1483 
Troches of chlorate of po- 
tassium 1486 
Troches of chloride of am- 
monium 1482 
Troches of cubeb 1483 
Troches of ginger 1487 


Troches of glycyrrhiza 
and opium 1484 





Troches of ipecae 
Troches of iron 
Troches of krameria 
Troches of magnesia 
Troches of morphine and 
ipecac 14%5 
Troches of peppermint 1485 
Troches of santonin (note) 1487 
Troches of santoninate of 
sodium 
Troches of tannic acid 
Trochisci 









Trochisci acidi benzoici 
(note) 

Trochisci acidi carbolici 
(note) 

Trochisci acidi tannici 

Trochisci acidi tannici 


(note) 1480 
Trochisci aconiti (note) 1480 
Trochisci althae {note) 1480 
Trochisci ammonii chloridi 1482 - 


Trochisci ammonii echloridi 


(note) 1480 
Trochisci bismuthi (note) 1482 
Trochisci boracis (note) 1480 
Trochisci catechu 1482 
Trochisci catechu (note) 1480 
Trochisci crete 1483 
Trochisci cubebze 1483 
Trochisci eubebze (note) 1480 
Trochisci ferri 1483 
Trochisci ferri redacti 1483 
Trochisci glycyrrhize et 

opii 1484 
Trochisci guaiaci (note) 1481 




















Trochisci ipecauanhee 1484 
Trochisci kino (note) 1481 
Trochisci krameriz 1: 
Trochisci kramerie (note) 148 
Trochisci lactucze (note) 14° 
Trochisci magnesiz 148 
Trochisci magnesiz uste 148 
Trochisci menthz piperite 148 
Trochisci morphiz 148 
Trochisci morphine et ipe- 
cacuanhee 148 
Trochisci natri bicarbonici 148 
Trochisci opii 148 
Trochisci potasse chloratis 148 
Trochisci potasse chloratis 
(note) 
Trochisci potasse citratis 
(note) 
Trochisci potasse tartratis 
acide (note) 
Trochisci potassii chlorat 
Trochisci pyrethri (note) 
Trochisci santonini (note) 
Trochisci sedativi (note) 1 
Trochisci sods bicarbo- 
natis 
Trochisci 
natis 
Trochisci sodii santonina- 
tis 1486 
Trochisci zingiberis 1487 
Trommer’s test for glucose 19, 


148 


1 
sodii bicarbo- 


1486 


1259 
Trompatila 1770 
Trona 1321 
Tropeine (note) 284 
Tropic acid 264, 284, 780 
Tropine 264, 284, 780 
Tschuling 1783 
Tub camphor 331 
Tuber colehici 469 
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